
 

 
 
 

APPENDIX B 
 

HISTORICAL MONITORING WELL NETWORKS
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APPENDIX C 
 

REGIONAL GEOLOGIC CROSS SECTIONS



msweetenham
Line

msweetenham
Line



--' 

1 ==i 

::j -:::::f 

1 ; ~ 
l 1 , _J 

ELEVATION 
ABOVE MEAN 

SEA LEVEL 

500 

400 

300 

200 

WEST 
A 

ST. CHARLES, MISSOURI 

Denotes Boring Number '\. 

Approx imate 
LEVEE Ground Sur lace 

APPF!OXIMATE GAOUN0WATERTABLE 4-:16-84 
2-3-84 

MISSOURI RIVER 

---- ----

HORIZONT /.L 
SCALE 

1....1 
500 0 500 1()(1() 1500 

FEET 

\ D-83 
1-62 -----

,,,-__ 

WESTLAKE 
LANDFILL 

! 
LANDFILL 

ALLUVIUM 

WEST LAKE 
QUARRY 

----------------- -----
SHALE AND 

SHA LEY LIMESTONE 

Note: Slopes appear steeper 
because of high 
vertlcar exaggeration. 

EAST 
A1 

- CHEROKEE GROUP 
-STE. GENEVIEVE FM . 

ST. LOUIS FORMATION 

SALEM FORMATION 

WARSAW FORMATION 

ELEVATION 
ABOVE MEAN 

SEA LEVEL 

500 

400 

300 

200 

Figure 1-1 

GEOLOGIC PROFILE 
ACROSS RIVER VALLEY 



ELEVATION 

(ml 

150 

140 

130 

120 

110 

100 

90 

(ftl 'NORTHWEST 

600 

480 

460 

440 

420 

400 

380 

360 

340 

320 

MISSOURI RIVER FLOOD PLAIN 

SHALLOW FLOOD PLAIN ALLUVIUM 

WEST LAKE 
LANDFILL 

• • • : • ' - • - • • • " , _,.· : • I. • • • • • • • : • .. • • • • • • • • - • • I • , • ~ : • -• • : _.: • •• , , ; • • • • 

I • , I • • • • ' • • • ._, • -• ,: ,# • • •• •• ~ : , • .• • 1: ,: • • 
. . . . . . . . . . . ' ,, . . . . . - . , .' ; . ·, . , , . . .. · . . . 

"• • •, 1 0 • f I , I .,.J,_ 1 
, • • • • • f 

• • • • ' • • \. • , •• .. • , I • • 

::_:-_.::--: ·. ·_: >>··: _::_.'.· r ·_.. ·, -:, :-_:: :: ·. ·. ·. ~· .... ~;. ·:: ·: ·:. ·~:: .. 
. . . . • • . .. f . . , . . I • • • • • • , • DEEP RIVER ALLUVIUM . • .. . . . . - •. 
: . : · ·. · · ·. ·· · ·, •. ·· · · ·, _,; · •. · (Sand and. G_ ravelt .• ., •. . • • - . ~. . ' \ . .. . . , , . . 

, . . .. . , . . . ... ........ ' . 

I • • 

• • I 

. . . . . . 
... . , . 

, 
I l • . .. • 

i . '. , 

LIMESTONE 
BEDROCK 

SOUTHEAST 

LOESS 
HILLS 

300--t----------.----------.------------------------------,i-----
0 1km 2km 3km 4km 6km 

Figure 2.7 Cross-section of Missouri River alluvial valley 



 

 
 
 

APPENDIX D 
 

BOREHOLE LOGS AND WELL CONSTRUCTION DIAGRAMS 
 

(ACRONYMS FROM HISTORICAL DOCUMENTS IF NOT DEFINED ARE NOT KNOWN)



INTERIOR LANDFILL GAS EXTRACTION WELLS 
  



Arnerican . 
l,,, ·. Environmenl~il 
\. . Group Ltd. 

Well Log 

DATF.: 7/S/2004 -------
PROJECT NAME 

PROJBC'l'# 

DRILLING Well Asbuild 
GEW 2 WELL NUMBER OR NAME t ~ 
136' LINEAR FEET OF DRILLING FT5' 

Top of ground elv. 511.63 TOP 

136' LINEAR FEET OF COMPLETION --- Ba,;;kfill Ma\e,-iat 2' 

81;1nlonite plug 2' 

O' UNEF,R FEET OF ABANDONMENT Length of Solid 25' -
Backfill Malerii,I 16' 

·--· uo•• " 
Isolation Layer 1' Time in: _ __,,.,...,. __ Time out: 

Weather conditions: Sunny 
Site conditions: Length of Gravel _11_3_' __ 

Rig hrs: Pack 

J..Se ..... rv ... ice ... :_..;.o.;..Jlf_O_l< _____ R_a_id_ia_to_r1_o __ K_G __ ~_ea_s_e1_0_K __ --1 Length of Pert. _1_11_' __ 

Pipe NOTES: ::--::::: 0 0 
. . . . ' ... 0 0 

Style ol Pipe 6'SCHB0 PVC .... ··. : 0 0 

}:--· :::: 
Bottom of bore 

Bore dlameler 36" :/<::::: ·. 

MONITORING LOG Well Boring Log 

Degree of Degree of 

nme OXYGEN H2S LEL /CO Depth Comoosition Decomo Moisture 

7:00 20.9 00 0 GEW2 0-10 DIRT-MSV\ LIGHT DRY 
8:00 " 00 0 10-20 MSW LIGHT DRY 
9:00 . 00 0 20-30 MSW LIGHT DRY 

10:1)0 . 00 0 30-40 MSW LIGHT ORY 
11:00 21.1 00 0 40-50 MSW LIGHT DRY 
12:00 . 00 0 50-60 MSW LIGHT DRY 

1:00 . 00 0 60-70 MSW LIGHT DRY 
2:00 20.9 00 0 70-80 MSW LIGHT DRY 
3:00 . 0 0 0 80-90 DIRT LIGHT ORY 
4:00 . 00 0 90-100 DIRT LIGHT Moisture 
5:00 . 00 0 100-110 MSW HEAVY WET 
6:00 . 00 0 110-120 MSW HEAVY WET 

Notes 120-130 MSW HEAVY WET 

Temp 

70 

70 
74 

78 
82 
86 

91 

91 
95 
98 

106 
110 

116 

northina 1068816 130-140 MSW HEAVY WET TD 136 

easting 516765 140-150 

BRETT WILLIS 7/8/2004 
CLIENT REPRESENTATIVE DATE AEGL SITE SUPERVlSOR DATE 

NAME&TITLE 



i3 American 
j(· ·· • _- ___ -~nvironment:;1! 

Crroup Ltd. 
PROJEC1' NAME 

PRO;JEC'l'# 

BRIDGETON 

1-04-028 

DRILLING 
i GEW 3 WELL NUMBER OR NAME 

'i 

J 

i,.1..;.1.;;..li' __ UNEAR FEET OF DRILLING 

100' LINEAR FEET OF COMPLETION 1----
O' LINEAR FEET OF ABANDONMENT 

Time in: -~~--Time out 
Weather conditions: Sunny 
Sile conditions: 

Rig hrs~ 
Service: Oil/ OK Raidfatorl OK Grease/ OK 

NOTES: 

MONlTORING LOG 

Time OXYGEN H2S LEL I CO 
7:00 20.9 0 0 0 GEW52 

8:00 20.9 0 0 O GEW4 

9:00 . 0 0 0 

10:00 . 00 0 

11:00 . 0 0 0 

12:00 20.9 0 0 0 GEW3 

1:00 " 00 0 
2:00 " 0 0 D 

3:00 " 00 0 

4:00 20.9 0 0 0GEW2 

5:00 20.9 00 0 6-24-04 

6:00 .. 00 0 

Notes 

northina 1068810 

easting 516606 

CLIENT REPRES'ENTATIVE DATE 

NAME&TITLE 

Well Log 

Top of ground elv .. 

Backfill Material 

Bentonite plug 

Length of Solid 

Backfill Material 

Bentonite plug 

lsolaUoo Layer 

Length of Gravel 

Pack 

Length of Pert. 

Pipe 

Style of Pipe 

Bottom of bore 

Bore diameter 

Depth 

0-10 
10-20 

20"30 

30-40 

40-50 

50-60 
60-70 

7.fH!O 
80-90 

90-100 

100-110 
110.120 

120-130 

130-140 

140-150 

DA'l'E: ____ 61_25_12.....:00:.,;;......:4 

Well Asbuild 

FT 5' 

517.98 TOP 
2' 

2' 
25' 

15' 

2' 

1' 

·n• 

75' 

..... 

·-· .. , 

--- ~:>?:~ ~1.· 

__ ·><··· o of:> 
· .·:: 0 01}:' 

0 0 
6"SCH80 PVC - :_ .. :-:; 0 0 1

•· 

100' 

36" 

Well Borinr! Log 

. -~ 0 o::: 

I 

Degree of Degree of 

Composition Decomo. Moisture 
DIRT-HHT LIGHT DRY 
HHT LIGHT DRY 
HI-IT LIGHT DRY 
HHT LIGHT DRY 
HH'f LIGHT DRY 
HHT HEAVY WET 
HHT HEAVY WET 
HHT HEAVY WET 
HHT-WOOO HEAVY WET 

" HEAVY WET 

BRETT WILLIS 6/25/2004 
AEGL SI'rE SUPERVISOR DATE 

TemP 
64 

68 

70 
76 

83 
88 
96 

101 

108 
TD 100' 



PUO,JECT NAME 

PlW,JECT#-

BRIDGETON 

1-04-028 

DRILLING 
GEW4 WELL NUMBER OR NAME 

n.· LINEAR FEET OF DRILLING 

72' LINEAR FEET Of COMPLETION 

O' LINEAR FEET OF ABANDONMENT 

Time in: Time oul: 
Weather conditions: Sunny 
Site conditions: 

Rig hn.: 

Service: Oil/OK Raidialorl OK Grease/ OK 

NOTES: 

MONITORING LOG 

Time OXYGEN H2S LELICO 

7:00 20.9 00 OGEW 52 
8:00 20.9 0 0 0 GEW4 

9:00 " 0 0 0 

10:00 " 0 D 0 

11:00 " 0 0 0 

12:00 20.9 0 0 D GEW3 

1:00 " 0 0 0 
2:00 . 0 0 0 

3:00 00 0 

4:00 20.9 0 0 OGEW2 
5:00 20,9 00 0 6-24-04 

6:00 .. 00 0 

Notes 

northina 1068787 

easting 516510 

CLIENT REPRESENTATIVE DATE 

NAME &TITLE 

Well Log 

Top of ground elv. 

Backfill Material 

Benlonite plug 

Length of Solid 

Backfill Material 

Bentonlte plug 

Isolation Layer 

Length of Gravel 

Pack 

Length of Part. 

Pipe 

Style of Pipe 

Bottom or bore 

Bore diameter 

Depth 

0.10 

10-20 

20-30 

30-40 

40-50 

50--60 

60--70 
70-80 

80-90 

90·100 

100.110 

110" 120 

120-130 

13{).140 

140--150 

DA'J'E:: 612512004 ------

Well Asbuild 

t ~ 
FT5' 

522.11 
' 

TOP ...... 
11 2' -~ II l 

2' 0; •1 

22' 

18' ----cl 

2' 
·- ·-·- ' .. ~ , __ , 

1' 
' . 

''' '' . ·&-,..-_·· 

51' " 

-:I" : 
-: 0 0. 

:o 0/ 
49' ... 0 0 : .. 0 o: ,· 

.. ,. , . 0 0: 
., 

6"SCH80 PVC 0 0 
0 o· 

.. :- -: 72' -~ 
36" ·-:- :- ·: 71' 

Well Boring Log-

Degree of Degree of 

ComoosiUon Decomo. Moisture Temp 

DIRT-HI-ff LIGHT DRY 64 
HHT LIGHT DRY 72 
HHT UGHT DRY 72 
HHT LIGHT DRY 76 
HHT LIGHT DRY B1 
HHT HEAVY WET 85 
HHT HEAVY WET 93 
HHT HEAVY WET TD72' 

BRETT WiLLIS 6/25/2004 
AEGL SITE SUPERVISOR DATE 
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EiJi:Ji.:iU-"?'Lfs- i~o,:i- cf'~EMtCAl AJ,jf1l vr:tis 
.!l(.'.<TAi.J 
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AQUATERRA 
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Aquaterta Dtimng log 

pt':l"ffl.1. NVMEr:·f'.!' or rn:)f<i:E: ac.tv.1:s 

! 
(SP!:Cii''t; 

J 

f 



ENV1.RONMENTA1 SOLU'rIPl'l1$, ING. 
6$80 West 153rd Street: 

Overland Pork, Kansas 66223 

GAS WELL 
CON-STRUCTION 

DIAGRAM 
PROJECT NUMBER: _..:..;16;,c;;.5=2.=lO:.... ________ _ 

GAS WELL NO.: (7 ;;...;-S 
PROJECT NAM£: 20:05 Bridgeton Gos. Sxstem CQA 
WELL LOCATION: . Tfffiff ... ~· ~,:; /.,( 

cy•,1.-
INSTALLATION START DATE: . b..li.d''J 
DRILLER: 4:·E c;., re .,v11 :11i tj 

C0MPLfTfON DATE: -·-.. -""~"-i'L_,_~.._lrt""-.,"-,;_· -· --------
INSPECTOR: · iJ,_~ -'dQ'"""'=-· .,;1.,.~"'-".(.e'-·.-•..,_;1, ______ _ 

COMMENTS: ,1/\$ ... pl C,,1/,•,, Cfe.;;....$1i'_:·,.t,;_· '-1.c.--j_,., ___________________ _ 

FLEXIBLE HOS£ 

MOUNDED TOPSOIL~ 
t . 

.J fl 

---.__ HYDRATED BENTON!TE SfAl 

- SOil BACKFILL 

-SOLID PVC 

-._,,_______ HYDRATED BENTONltE SEAL 

ic.!_,_, :,; \·.<_:. '"' ,,,· ·;;:--- rsOLAl'lON SOIL LAYER 
f f ft :.,.-.; ,, 

....i.--------1 

f 

.:'Y<', ,,,-,,,,,• WELL SCREEN 

~f ;;,;i~] +· 
1- Jrt-! 



Aug i2 05 03:l3p 

0€PTH oRii.1.ED INTO ROO< 

·GEOTECHNiCAL SI\MP~ES iTOTl<L) 

SAMPtf;S FOR CHEMICAL ">A.At YSIS· 
('l'O'rM.j 

OE;Pl'H 

DIST'Ul<RscD 

I 

= \,:~~t·t:~ !•--~.,-:-~:~• •,c•--~~~-~n•~-•,, -, -i-•-=••• .. ,..:::~::,;;.l.,,.-

\o ,: 
---

\ 
/Je,t,;. ><. 

•. QUATERRA 
c-,,:.fi,rlUONM:5!:N.TAi.. f;'QU,rnohl's', ,lt,;:f(:. 

Aquaterra DriHing Log 

Ot-:111.UNO: sr ART DAi'rf." 

6 hz /c.-5 

(SPEC!fY) 

............... , .... 

40tENO . 

I 

t 

110LE l<C,. tSHEEt' 1 OF! SHE;E'TS 

C:ii E'.L,_) ·· ('"'t~ I I' 

I 

I 
1'0TI\LCOl'la 

RECOVERY 



... ENVIRONMENTAL SQl,UTlONS, INC, 
(. 69/Jb West 153rd Street 

Overland Pork, kc:msos 66223 

GAS WELL 
CONS·TRUCTION 

DIAGRAM 
PROJECT NUMB[R: _ _;,1.,;.;65"""2.,;.;,1.;;.0 ____________ _ 

GAS WELL NO.: C;1;·GW' to~, 
/NSJ'ALlATION START DATE': --''JS,_· \"""p_~\,;.,,.t ..... 5~-----
DRILLER: {.'.),SGt,. f.) ·vJ,\\··~, 

PROJECT NAME: 2005 Br1dgeton Gas System CQA 

WELL LOCATION:--------------
' ' 

COMPLE1ION DATE: __.1.,.,_i: _11-,,-;·· l ... ""..:..S ________ -

INSP£CTOR; . Ne;, h1(,,,,.,. 1~·{11,~.~ c., .or1. 
{_,!(j 

COMME:Nts: ------------------------------------

WELL HEAD ASSEMBLY 

MOUNDED TOPSOIL-""" 

" 
,v· ft 

\ '':> ft t- l::rB⇒·· 
-l ft I~fj~; 
l t <',<h P--i'•.[_ 
\ Lf:_L_ 
f--;--tt ::'.-\rE, "::::'.::;:· ---------- ~_'.'_-.~~,:_-,) ... :,.-1 ~:~,I:,_.,:,,: 

1~:?@jX~i_;~::~:?\ 

FLEXIBL£ HOSE 

.__ HYDRATED BENTONITE SEAL 

- SOil BACKFILL 

~, 
'--· SOUD PVC 

~---........__ __ HYDRATED BENTONITE SEAL 

---......___ !SOLA TION SOIL LAYER 

\ fi 

1 1/2" TO 3" DIA WASHED NON-CALCAREOUS GRAVEL 

.--· 6" SLOTTED PVC 
WELL SCREEN 



AQUATERRA 
ENVllWNMENTAL SOLUTIONS. lNC, 

( ·· 6980 West 153rd Street 
lverland Pork, Kansas 6622J 

GAS WELL 
CONSTRUCTION 

DIAGRAM 
PROJECT NUMBER: _.;..:16;;,;;;52=•.:..;;10'--------,-------
GAS WELL NO.: r.,:;ri;w - fo A 

PROJECT NAME: 2005 Bridgeton Gos System CQA 

INSTALLATION START DATE': _..:::'fSc..i.\..;..11-_,,\'tl-'5.......,_ _____ _ 

WELL LOCATION: __ __,_ _________ _ 

C0MPLET1ON DATE:: _ _."§;i...t[_i t.-.;;...{>-.:;\).,;;.i; _____ ~--

oRtLLER: AG~· {0_ w'.\\,'!,. INSPECTOR: Noth Q_,...._ ,~--10.ct g..v !r ~ >\ 
(ji) 

COMMENTS:-------------------------------,.---

WELL HEAD ASSEMBLY 

MOUNDED TOPSOIL 

:--
\'? ft 

t(~¾ I 3~~~i 

·ti~r* 11 i1 ,.,, .. -,, I ""•· . 

~oft 

;~[t¾.i~rt. \ ll 

FLEXIBLE HOSE 

HYDRATED BENTONITE SEAL 

SOIL BACKFILL 

SOLID PVC 

HYDRATED BENTONITE SEAL 
ISOLATION SOIL LAYER 

1 1 /2"' TO -s' DIA. WASHED NON-CALCAREOUS GRAVEL 

6" SLOTTED PVC 
Wfil SCREEN 



American 
E1:vironrnentaJ 
Gioup Ltd. 

PRO,rnCT NAME 

Pll()JgCT# 

BRIDGETON 

1-04-026 

DRILLING 
GEW 7 WELL NUMBER OR NAME 

67' LINEAR FEET OF DRILLING 

Well Log 

DATE: 7/1412004 ------

Well Asbuild 

FT5' 

Top of ground elv._..,;4,.;,.79:...·.:..04 ___ ~-....... ~.....,.,~ 

Backfill Material _2·--~- I IJ I 

TOP 

67' LINEAR FEET OF COMPLETION 1-----
O' LINEAR FEET OF ABANDONMENT ,_ __ _ Bento11ile plug 

length of Solid 

Backfill Material 
Benlonite plug 

Time in: _____ Time out: 

Weather conditions: Sunny 
-------1 Isolation Layer 

Sile conditions: Length of Gravel 

Rig hrs: Pack 
... sa_N_ice_: _0_11_1 O_K ___ R_a_id_ia_to_r_l o_K_G_r_ea_s_e_l _O_K ___ Length of Pen. 

Pipe 

2' 

19' 

10' 
2' 

1' - -
50' 

47' 

Style of Pipe 

Bottom of bore 67' 

Bore diameter 36" 

MONITORING LOG Well Boring Loi?'. 

Degree of 

Time OXYGEN l-l2S LELICO Depth Composition Decomo. 

7:00 0-10 DIRT-MS\11 LIGHT 

8:00 20,9 00 OGEW 13 10-20 MSW LIGHT 

9:00 0 0 0 20-30 MSW LIGHT 

10:00 0 0 0 30-40 MSW LIGHT 

11:00 0 0 0 40-50 MSW UGHT 
12:00 00 0 50-60 MSW L1GHT 

1:00 00 0 60-70 •MSW LIGHT 

2:00 00 0 70-80 
3:00 00 0 80--90 
4:00 20.9 00 0GEW7 90-,00 

5:00 00 0 100-110 
tWO 0, 0 0 110-120 

Notes 120-130 

northino 1008231 130-140 

easting 516129 140-150 

BRETT WILLIS 
CLIENT REPRESENTATIVE DATE AEGL SITE SUPERVISOR 

NAME & TITLE 

·. 66' 

Degree of 

Moisture Temp 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY TD67' 

7-14-04 
DATE 

64 

64 
72 

87 
91 

94 



Aquaterra DriUing Log f$Ht:EI ~-Of 

I 

6/sCKfll.lfffJ DTiifdl (SPl;JCF'/) Sltit~,\lUlifi OF lf,/SPEC'fOR ,. 

i--·- ') f}l,.,,,.,.,.'1;i.J-.::.·'~.)\ . .. Jp,=;r.,, .. ~ .. \ __ +'""'"""'"-"-,...,... .... _.., ___________ -l 

TiM!; 

s k::r((-!:J 
• I 

h:lrt't 
'.i 

tcrJ;; •, fai11 t 
r ,, 
.!;.,_~)tJ:.htj 

PR:OjECl N~M!: 

AQUA TERRA 



/ -- ENVIRONUN'l'AL SOJ..tlTIONS~ INC. 
{ 6980 W~st 153rd Street _ 

Qvetland Park, Kansas 66223 

GAS WELL 
CONSTRUCTIO-N 

DIAG·RAM 
PROJECT NUMBE:R: ....,-....;1"""'65=2 ..... 1""'0_~--------
GAS WELL NO.: --_(_-> ..:;;;;E:....J=i_---4,¥,;,...~ .. _________ _ 

PROJECT NAME: 2005 Bridgeton Gas System CQA 
l·z i ' rv;- . 

/NSTAL~TION t~R! DAT~) !!=~ ... -~,..,.!/_,.,\,<..,,_;-______ _ 

DRfL.LER. -~ I .. (., h ~11'. ..... 1 • .;;.,.:l ..... t £ ....... ~---------~ 

WELL LOCATION: j()(}.q(,%(\ r !!/,'.C(l)t1.,u··· 7 

COMPLETION D,1:fE: ___zii=c,..,,_./,,...,.(i...._.c),_·: __ '"'-------
INSPECTOR: - µ,;;[(j'( h: ___ ..,.!, 

1r·_,_,-kc.....,J_..r'-"nf;:;:,.\~,.::C'--'Jf'--------

COMMENTS: ___________________________________ _ 

FLEXIBLE HOSE 

MOUNDED TOPSOIL 

--.___ HYDRATED BENTONITE SEAL 

- -SOLID PVC 

-· HYDRATED BENTONITE SEAL 
- JSOLATION SOIL LAYtR 

>~;.~.~'.·; 

/ 
~ 1 1 /2" TO 3" DIA WASHED NON-CALCAREOUS GRAVEi.. 

:,t,!i.: I'S<~-~ WELL SCREEN 

;~?t\:-{?(~.~ ;;: \ ft 



SAMPJ.-ES fort CH(~MICiAl.. AW;LYSlt~ 
(r(iiAl) 

:1 
r·· ! ,-·~ 
~ 

I 
! 
I 

\\)~ ' --

0-r•O> ·:__-~ 
' ~ Dl 
Di 
r, -l 
Y"":: ---
)--

-

PROJEC1' NAME' 

AQUATE:RRA 

Aquaterra DriHing Log 

UJJ!)j$TIJR!ll: 8 fT◊TAL ilUMBER 01' CORF BW.e!l 

. I 

FIEU:'.l SCREEJ-lii;<"a GEbIECH $MlPLE ANALYTICAL 
RES1JL1T:S ~f.:SULTB SAMPLE NC. 

(QA-

(SPECIFY) 

q 
i 

TOTAL CORE' 
Rf-(.."iJVf-.RY. 



ENVmONllmN'l'tI,, SOLUTIONS. INC. 
6980 West 153rd Street 

Overland Park, Kansas 68223 

GAS WELL 
CONSTRUCTION 

DIAGRAM 
PROJECT NUMBER: _...;.1;;;.:.65::;::2;.:.;.1'-=-0 _________ _ PROJECT NAME: 2005 Bridgeton Gos Sy$tem CQA 

/ r'h/ -· GAS WE'l.L NO.: . '-' Cv\t .'.. q . 
INSTALLATION START DATE; .... 7 ..... ·L ..... ·~ .... )"""/;;._,:1 f'""'"·; _______ _ 

"'""·LL LOCA .... 1·o··N,•. ';'{r,rL,.)r.\f• lt) (((''U f ; VVC.:: ·ti '-\ .... ,. .. r::..i_ ;i. t (~~ f,,?n_hc . .r I 

DRILLER: AEG, !{ V\( 1 '1'\ 

COMMENTS: ___________________________________ _ 

WELL HEAD ASSEMBLY/ 
,.,,......----- ....._~.__-· FLEXIBLE HOSE 

MOUNDED TOPSOlL -

._____ HYDRATED BENTONITE SEAL 

"--~----souo PVC 

..... .______~ HYDRATED BENTONITE SEAL 

--ISOLATION SOIL LAYER 

__,,. . .-- 1 1 /2" TO 3" DIA. WASHED NON-CALCAREOUS GRAVEL 

----- 6" SLOTTED PVC 
WELL SCREEN 

t fi 



Aquaterra OrUUng; Log 

.. L..1 
\. ,_ 

I 
""1,_A_M_P-1:.-1:P:-•. -F-o-R-r.-'tt_ic_N-,r"-.,-,t-_A'"'1.-•1.'"1-.v-111-(l---1----iS~P"E'-c~,r-Y-,----'-...----,ts"F"E~c"'lF~1,"'i.,_ _ __, ____ !$~1>"'E"c""1F"'Y",---.c-----,1,"'··P1::=,ci;=,y""j---.-----,1""'~-,,,Pt"''.C"'-1'"1'·"',;---l.----T=o,1.t.ec.,m,/ 
rn:iTi,-Ll j_ 

1 
REC,wf.RY1· 

'fil's'"'•p"o""s"'1r"'1("'-i1",1"=o"'F'">.,,•O,,,_ t"'-1!,..' -------+---"aA'"',c"'·x"'·F""IL"'.t."'F."'D---i----,M'"°e";'"t;J"'l'::o"'r,"'1NC"'-'"1"'r,;"'E'"'u,.._ -...---,c"';r"",."rER"',"!S"""-"'Pi;"'·,c"',"',·"'n---!'1-""'"1a'"-1t"1',"'r•",i"'R1;"'-"'o"'F'"'1fiii'"P"'r.""ci"·r.'",""1<---------'---------l 
i I 

fllSlUflBl:I! 

hJ '., (·. :; IY·-::s: I(> s 

6 \'<:;er Vt~ 

PR.O,l!,CT NAME HOI.E NO-

AQUA TERRA 
f:'N'i/Jn!'OrilM~N'fA-i. ~OLO'f'iOt-u;, ~NC., ID 



A, l~:. 
, ENVmONQN1'4!, $Q1UT!ONS. INC, 

( 6980 West 153rd Street 
?verlahd Park, Kansas 66223 

GA.S WELL 
CONSTRUCTION. 

DIAG·RAM 
PROJECT NUMBER: ___,.,..;.1 _65"""'2_.1_0__________ PROJECT NAME: 2005 Bridgeton Gos S)!'.stem CQA 

GAS WtLL NO., (, /~.W ~ \6 . _ WELL LOCATION: [?r;t3j"'i0n1 M,s.('our1 
INSTALLATION srART DATE: -~.1,r/4 !~ COMPLETION DATE: _7....,Zr:?; ..... ,{'~,_,_. !_1."'"'"d,_ri· ---,,---------

(. r·G ' f) .,, .. 11 r "'--· . \( tL1·,,," c·· •. '\,. DRILLER; 1 "\ ,=.: -------12-· Vv I · I '.. /NSP[CTOR: .. !_)Y"{{i( i ' ':<'i !' II: A .. l) 

COMMF.:NTSt----------------------------~------

Fl.EXfBU: HOSE 
WELL HEAD ASSEMBLY,.... 

MOUNDED TOPSOIL_~ 

......1---- SOIL BACKFILL 

I~ tt 

~ 
~> ft 

H r---· 

\tht .. •.,.,, .. · ,,,.,.,.,.,. 
i,. ft ,:_-...• _.)_,'·.·.·.,:,;:, .. , ... , ... - j}::.~.: .. -----,---t.;-'%<tB·:·. ··;";;•:· . 

. '.·~.n:.-:_-io.-• 

~~{;~:..~ ]ii:~'.tllm: 

HYDRATED BENTONITE SEAL 

----- SOfL BACKFlU. 

·,......._ 
--SOLID PVC 

--. ___ HYDRATED BENTONITE SEAL 

·-· · ISOLATION SOIL I.AYER 

~ t 1 /2" TO 3" DIA WASHED NON-CALCAREOUS GRAVEL 

+ ! ft 

6" $L01T£D PVC 
WELL SCREEN 



~1'(:rri,.t. [)r{PlH or HOI. r,: 

t ~~~t;r ~ 

rCifoTEGl·iNH;tsl 5A:f::.~S (Wi;,I..; 
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fn-orAL'1 
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er-= ---

AQUATERRA 
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61r:iTuHFJED 

Aquaterra Drimng Log 

flEi"O GC·R~EN!NG 
flF.S·ULrE> 

HOI.END 

lWIE 

l 
. I 

'fc.-r1,1 co1wl 
H!:e:r;ovt:J~'t'j 

--·· I 
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ENV!R'01'™ENTAL SOLUTIONS, INC. 
6980 West 153rd Street 

'Jverland Park, kansos· 66223 

GA.S WELL 
CONSTRUCTION 

DIAGRAM 
PROJECT NUMBER: ~..;...16=5=2.~1;:_0 __ ~-------
GAS WELL NO.: C f:J/✓ It . 
1NsrALLAr10N srf!RT DATE= _Z..;.1/:""""2""".R'-"l-=o_..b_._" ______ _ 

t.. i-- l-' ·- R vv 'il C 
DRILLER: ftr~ _:, I,,. v Jl·ii...i.'---------

PROJECT NAME: 2005 Bridgeton Gos Syst~O] CQA 
wtLL wcAnON: I3t1dq~\efi _ !Vt1.k(1oun'· 
COMPl.£1/0N DATE: ·-7/'J,_,g lo s; .. ' 
INSPECTOR: ___ __o eff; ( k fft:(,..J;.Y.;..irit=~?-;;::.:s·(~~:l...l.rl ___ _ 

COMMENTS: ___________________ ~---------------

WELL HEAD ft-SSEMBL Y 

5.r ft 

t-
'"3 ft 

t-L-
\ n I 
f-t'tT \:\t <:··,,-;.· 

·--------~tWi I ~;;{~f 

~JI~ltiitt.:l~}t\i~ 

FLEXIBLE HOSE 

-........._--......... HYDRATED BENTONITE SEAL 

. ~...___.._______ HYDRATED BENTONITE SEAL 

ISOLATION SOIL LAYER 

,..--- 1 1/2~ TO 3" DIA. WASHED NON--(;ALCAREOUS GRAVEL 

_.,.,--- 6;, SLOITTD PVC 
WELL SCREEN 



'l:C:'tHUMi!ER: · · 

J'J44:· IP 
lOCATION 

OVlffi!:lURDENTHICKNESS 

DEPTH tlR!ILED !NTO ROOK 

OfSTIJRBi,O 

(SPECIF't') 

QISPOSJTION OF -....;E MCKfJL~l:D 

:·...L / t·...d Lr-·.1'1 1_; 
: · I '/, 1 ~ yo', l t~v.,_,,,. - ,. . .. 

: l,Jai~'v --... -... --
--· 

litli -------
I ?P~. /A'M \"'"" 
: .... 
. -.., --I :: 
. .1;e..: 

. -
I -= ,.. --Is~ .. ,... 

. -.... ... -... 
: l~~)l. 
" 

AqUA't'S:RRA 
ENIIIRON!o!!iITT,o;I. SOl.unQ~fl,, INi:;i 

1'19\.ENO,. stiei;n.!Jl' SHl,l;TS' Prl::.~ -- l"l,.,A, . .. . . ;2. .. 

,iPMEffi --------------'--------1 

OFIILLlNGENO DATE 

Dflt'll'iGRCIJNOWATER 

Dt:,.mTOWATElfl\NDEI.AP!il!D: 11M,t:,Al'tl!ifUJRILLINCH:OMP1'ETED 
~ 

TPTl!l NUMl:lfflQF~®XES -
(Sl'ECll'YI, ~Pi;C!f'Yl 

t,!ONl'TOl'IIN'- , ... ..,. OTHER'(SPEICi'Y} 

REW~ G!:OTI!OIHW,li!LE M!Alir'TICAL. rr 'l1MI> 
· · ~citrlf ' ~sLifr~ ~NO. 

HOLE'NO. 

(SPECIFY) .. 



Aquaterra. or1111n,g Log 
l>RQJECTNA/i!E 

.... :~~ .. Vt,v\: ~i~H~¼~~ 

ti'! OiiSCRJl>TIOO.di'•W.TEliiAi.s· 

-

-
-
---

'ff..: l,Ju. ;\ \. --------
-------

--

I~ -
lV.....: 

I = -----... 
----w -... -·---

I -·-i-' ,_ 
.... ---·-.... -
AQUATERRA 

~~!,1¢tfi'Ju. .. 110LU!i'ot!'f;liii':. 



~~~~J::!~. 
141 Motket Place· Drive · 

Foirvefw Heights.! lllinoi$ 8!22013 

. PROJECT NUMBER::-· -"-'19~44=.J=0_. _________ _ 
GA$ WELL NO.: k;.fltw.- \'L.tl'A.: 

INSTALLATION START DATE: . ·G; . { I '1• / 0 "' 

DRILLER: fi~. p D l. /~ ... l~,;,... 
) 

PRQJECT NAMe: 4-'gt.., - 1 z. A '::Y "' ~· -k I h .. ~ 0 "'\ 

WEU LOCATJON: . rJ .(;,,Ar- . Ci:~"'.\..!i,.. 1. "t.-· 

coMPtrr,oN DArtt ....... _..;;;co....t(j=i=M~o'"° ______ _...,;_ 
INSPECTOR: N < td twa Cd:-' ., A- ' 

COMMENTS: ___________________________________ _ 

MOUNDED TOPSOIL 

FLEXIBLE HOSE 

HYDRATED BENTONITE SEAL 

SOIL BACl<f1U 

SOLID PVC 

HYDRA'rEO BENTONJTE SEAL 
· ISOLATION $01L LAYER 

.1 1/2" TO 3" DIA. WASHED N0N-CALCARWUS GRAVEL 



American 
Environmental 
Group Ltd. 

PlWJEC1' NAMlt 

PRQJ[ij(:T# 

BRIDGETON 

1-04-028 

DRILUNG 
GEW 1:l WELL NUMBER OR NAME 

100· UNEAR FEET OF DRILLING ----
100' UNEAR FEET OF COMPLEtlON 

O' LINEAR FEET OF ABANDONME:NT 

Time in: __ _,,,,, __ Time out 

Weathet eonditions: Sunny 
Site conditions: 

Rlg hrs: 

Seniice: O~I OK Raidiator/ OK Grease/ OK 

NOTl:S; 

MONITORING LOG 

Time OXYGEN H2S Lf.1./CO 

7:00 20.9 00 D 

8:00 .. 0 0 0 

9:00 " 00 0 

10:00 " 00 0 

11:00 00 0 
12:00 . 00 0 

1:00 . 00 0 

2:00 00 0 
3:00 . 00 0 

4:00 . 00 0 
5:00 . 00 a 
6:00 " 00 a 

Noles 

northlr111 1067463 

easting 515985 

CLIENT REPRESENTATI\-'E' DATE 

NAME&TJTLE 

Well Log 

Top of ground elv. 

Bm::ktiU Material 

Bentonife plug 

Length of Solid 

Backfill Material 
Bentonite plug 

Isolation Layer 

Length of Gravel 

Pactc 
Length Of Perr. 

Pipe 

Siyle of Pip.i 

Bottom of bore 

Bore diameler 

Depth 

0-i0 

10-20 

20-30 
30-40 

40-50 

50-60 

60-70 
70-80 

80-90 
90-100 
100-110 

110-120 

120-130 

130-1'10 

14-0-150 

WeUAshuHd 

i 2$ 

FT5' 

504 TOP 
2' I 
2' 

25' 

13' 

2' 

1' 

80' 

75' 

6"SCH80PVC 

Well Borinl! LoJ? 

Degree of Oegree of 

Comoosjt\on Decomp. Moisture Temp 

DIRT-MS\!' UGHT DRY' 70 
MSW UGHT DRY 71 
MSW LIGHT DRY 78 
MSW LIGHT DRY 82 
MSW LIGHT DRY 88 
MSW UGH'f DRY 92 
MSW LIGHT DRY 99 
MSW LlGHl DRY 108 
SLUGE HEAVY WEl 116 

SLUGE HEAVY WET TD 100' 

BRETT WJLUS 7/14/2004 
AEGL SITE SUPERVISOR DATE 



Aquaterra DriUing log 
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ON 
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WiNUfACTURER'S Ol;S!GNP,"OON OF DRILL 
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S!ZEEI AM> TYPES Of' DRIU.ING. 
liND6AM!'Lllfil EQUif'MENT 1---------------------------l 

ORIUlNG START DATE ORll.l!AA:l END PATt 
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DEPTH om,'-"'IDWAT!m ENCoUlfilReD 

~~1_; 

DEPTH TO WATER ANO ELAPSED TJMi": AFTER ORll.l.mG COMPLETED 

um:i!STURGED . I TOTAL NLiMBER·Ol'CORE eoxff. 

--·- I ----
(SPECIFY) (Sl"ECtt'Y) . 

,.----
MONITORING WEU. OTHER !SPEICFY) 

FIELOSCREENING GEOTECHS!iM!'LE ANlilYTfCAt 
l<ES\JLTS RESULTS $1\MPi.l; "10, 

~ECIFYJ {SPECll'Y) TOTAL CO!<!, 
RECDVEl{V 

F TIM!;' l!EMAl!KS 

,l),- ·11 ,·,, <;)-1PP-"', I cf•,-c. f-o 
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AQUATE:RRA 
E;N:VHlO~M12Nl'A1,. SQ(,,Ul'JONS,.jNC .. 



ENVffl:QNMENTAL SOLUTIONS, INC. 
6980 West 153rd Street 

Overland Park, Kansas 60223 

GAS WELL 
CONSTRUCTION 

DIAGRAM 
PROJECT NUMBER., ____ 16;.;;:5=·2.""'"10;;;;..· _________ _ PROJECT NAME: 2005 Bri"dgeton Gos System CQA 

GAS WELL NO.: C:tt:l,-> \4 1\ 
J • 

INSTALLATION START DATE: --:.-:f'-1-I /ii"'-r ..... I o....c,:;: _______ _ 

WELL LOCATION:-------------
COMPLETION DATE:: ---J-:1"-'l'-'t'c-'-"'la.,..1-_...,,s __ : ---------

. ,, \\ I . 
DRILLER: f\E, ~ t, ',,J; I\ h. INSPtCTOR: f:..h:r.j:'M:~:'- 1-~,.,.,.: •."""-n"'"'',.. . .:..,,,··--------

COMMENTS: __________________________________ _ 

MOUNDED TOPSOIL~. 

I 
. . . 

t-0~~ 
{j-~:f-~. 

'3 ft ,.r--;;<: 

J__ :ii' r--
11 t.\, ft 

t-~ 
1, ft i=b-c· 

Iii j~J~ 
~ ........ --..... ,.t 

l ft I 
-I-!--. I •, n V/;·?'. 

·,.,~;- '•',:. ----------+ 

FLEXIBLE HOSE 

------ HYDRATED BENTONITE SEAL 

·- SOIL BACKFILL 

·....,, 
'--· SOLID PVC 

·--.___ HYDRATED BENTONffE SEAL 
...____........__ ISOLATION SOIL LAYER 

I ft 

f 

· 1 1 /2" TO 3" DIA WASHED NON-CALCAREOUS GRAVEL 

6" SLOTTED PVC 
WELL SCREEN 
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AQUA TERRA 
.ft-.ev1Rot-Jtr'1Et..."rALS:01.t.trECU4-S, IN-C. 

Aquaterra Drming Log 
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(SPECIF'(i {!\PECfFYi (SPECIFi'j 

MON!TORUJG wt::U., 
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ANAI .. YTlr;/\L 
SAMPLE lib. 
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iiOLE NO . 

HOlE.lllO· 
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RECDIIER\' 



\lei.CT l.!UMllF.R 
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(SPEC1fY) (SPl'CIFY) (SPEOlfV} (SPF.OlFY"; 
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F..N~RONME"JiUA.L .50Llll'ICNS1 ~NC. 



· ENVmONDNTAL SOLUTIONS, INC, 
6980 West 153rd Street 

?verland Park, Kansas 66223 

GAS WELL 
CONSTRUCTION 

DIAGRAM 
PROJECT NUMBER: _..:;,16"-'5=2..;..;;J"'-0~----·-----
GAS wi:u No.: f..¼{;1"":i - v:; 
INSTALLATION START DATE: __ _;·1-....1.\·_t . .-:.·1;..:..(o_· ~-:_ •• --------

DRILLER: /.\Ger.. {],,t,.Y.l\is 

COMMENTS: _______________________________ ~--

MOUNDED TOPSOIL~ 

i .. ft rr- ;:;;:f;~: 

1 ft it ,-
v0 fl 

Fl£XIBLE HOSE 

.....1---- SOil BACKRLl 

-HYDRATED BENTONITE SEAL 

......_____......_ 

-SOLID PVC 

HYDRATED SENTONITE SEAL 

----- ISOLATION SOIL LAYER 

,,,...,,-- 1 1 /2" TO 3" DIA WASHED NON-CALCAREOUS GRAVEL 

l ft 

·--· 6ff SLOTTED PVC 
WELL SCREEN 



Gas Extraction Well Drilling Summary Weaver Boos Consultants 
/ 

Project Name: 2009 Gas System Project Number: 0120-131-17 ---------- -----------------Project Location: Bridgeton Landfill QA/QC Monitor: Joshua Ross 

Well No.: 16R Elevation: Ground 507.5 

Exact Location (Coordinates): N:1067385.1 E:515724.6 

Date Started: 9/12/2009 Date Completed: 9/12/2009 ---------- -----------------
Boring Size: 36 inch Total Depth: 56 

Length of Perforated Pipe: 35 Length of Solid Pipe: 20 -----
Comments: 

Depth Material Drilled Temp. Comment 

0-2 soil/dry 94 

2-4 soil/dry 94 

4-6 soil/dry 97 

6-10 soil/dry 98 

10-15 soil/trash/dry 98 

15-20 trash/dry 98 

20-25 trash/dry 100 

25-30 trash/dry 101 

30-35 trash/dry 101 

35-40 trash/dry 104 

40-45 trash/dry 106 

45-50 trash/dry 109 

50-55 trash/dry 111 

55-60 trash/dry 115 

60-65 

65-70 

70-75 

75-80 

80-85 

85-90 

90-95 



Record of Gas Well Installation 
Job Number: Ql.lb-t31- t 't- Job Name; ,)..~~ if:'>$ .Sy4l'f.fil Wen Nut17ber: I/;¥-. 
Drilling Contractor: A,e:,Gi,b Observed By: -~-"·~1. ..... i,,;..~Ji.u•J°'~"""6 ____ _ 
Started Install.: 'i ·P.-~j Completed lnstalf._· _ __,l!t_,· /=e<,,._-=c'r_,__ ____ _ 
Time: IX- 3~{'-\, Time: -=:i._~·.1--"-or,,_.m.;,..;,_ _____ ~ 

Top of Flange Elevation: 
Ground Surface Elevation: c;,, 1. s Location: N tD(;1,<i?S". 1 E s·--i s72Ji .c.,. 

Actual Depth 

4 FT 
(All Depth Below Ground Surfa 

D FT 

FT 

FT 

FT 

FT 
FT 

ss FT 
.5 FT q 36" [_ 

BOREHOLE 

Materials 

Intermediate or Final Cover: 
M ateriol: clsy 6 c, 11 P'\d-:t:er-:.,. / 

Top Seal: 
Material: 
Quntity: 
Hydrated: 

Backfill: 
Material: 

Bottom Seal: 
Material: 
Quntity: 
Hydrated: 

Filter Pack: 
Material: 

Riser: 
Material: 
Quantity: 
Diameter: 

Screen: 
Material: 
Quantity: 
Diameter: 
Plug: 

Gav\ u )0C hel\f\o . .'1 t-e.. 
lJ... P5JS 

(!),""' I.,{ le.c kC\hr. ', \::~ 
Id-~$ 

c..P\fc... 

Weaver Boos Consultants 



Gas Extraction Well Drilling Summary Weaver Boos Consultants 

. iroject Name: 2009 Gas System Project Number: 0120-131-17 
--------------

Project Location: Bridgeton Landfill QA/QC Monitor: Joshua Ross 

Well No.: 17R Elevation: Ground 501.0 

Exact Location (Coordinates): N:1067204.8 E:515576.6 

Date Started: 9/15/2009 Date Completed: 9/15/2009 

Boring Size: 36inch Total Depth: 95 

Length of Perforated Pipe: 74 Length of Solid Pipe: 20 

Comments: 15 feet NE of existing well 

Depth Material Drilled Temp. Comment 

0-2 soil/dry 95 

2-4 soil/dry 95 

4-6 soil/dry 95 

6-10 soil/dry 95 

10-15 trash/dry 100 

15-20 trash/dry 101 

20-25 trash/dry 102 

25-30 trash/dry 104 

30-35 trash/dry 106 

35-40 trash/dry 108 

40-45 trash/dry 109 

45-50 trash/dry 111 

50-55 trash/dry 112 

55-60 trash/dry 112 

60-65 trash/dry 115 

65-70 trash/dry 116 

70-75 trash/dry 117 

75-80 trash/dry 117 

80-85 trash/dry 117 

85-90 trash/dry 119 

90-95 trash/dry 121 



Record of Gas Well Installation 
Jop. Number: 01:io-tal- t.'t: Job Nome: ;\..ee'\ ~,s; by.s:rem Wgll Nurriber: \ t:f- f2. 
Drilling Contractor: f\,a.G>.L Observed By: -~ .... --1=.,...,-K-"!"'iD'""'i'------

, Started Install.: i-tS:'"' 0 ] Completed lnstall.: __ 1~· ..... IS ____ -·_6_._t ____ _ 
Time: f,:oot,,,,. Time: __ /o_:o-q.,i_. _JY>-______ _ 

Top of Flange Elevation: 
Ground Surface Elevation: '5"'"o\.o Location: N \o(,,zotf .SE 5··1s-~7t,.(;;. 

Actual Depth 

Y FT 
(All Depth Below Ground Surfa 

0 FT 

FT 

FT 

....... 

······· ····-·· 

FT 

FT 
FT 

FT 
FT q 36" ~ 

BOREHOLE 

Materials 

Intermediate or Final Cover: 
Material: c...lsy eel\ Jl111,hr-:"" I 

Top Seal: 
Material: 
Quntity: 
Hydrated: 

Backfill: 
Material: 

Bottom Seal: 
Material: 
Quntity: 
Hydrated: 

Filter Pock: 
Material: 

Riser: 
Material: 
Quantity: 
Diameter: 

Screen: 
Material: 
Quantity: 
Diameter: 
Plug: 

Gr.<AA u \.,.,r 1,el\t»o.·• H .. 
lJ-. bsJS 

l2fkl\U.bC ruo½'.½;. 
' ;2._ &t.J s 

c..Pyc:.. 

c..QVL 

Weaver Boos Consultants 



Gas Extraction Well Drilling Summary Weaver Boos Consultants 

toject Name: 2009 Gas System Project Number: 0120-131-17 -------------- ----------------Project Location: Bridgeton Landfill QA/QC Monitor: Joshua Ross 

Well No.: 18R Elevation: Ground 483,3 

Exact Location (Coordinates): N:1067089.9 E:515454.3 

Date Started: 9/12/2009 Date Completed: 9/12/2009 ----------------
Boring Size: 36inch To ta I Depth: 94 ----------------
Length of Perforated Pipe: 73 Length of Solid Pipe: 20 

Comments: 20 feet north of existing well 

Depth Material Drilled Temp. Comment 

0-2 soil/dry 92 

2-4 soil/dry 92 

4-6 soil/dry 92 

6-10 soil/trash/dry 96 

10-15 soil/trash/dry 96 

15-20 trash/dry 97 

20-25 trash/dry 98 

25-30 trash/dry 98 

30-35 trash/dry 103 

35-40 trash/dry 104 

40-45 trash/dry 104 

45-50 trash/dry 107 

50-55 trash/damp 109 

55-60 trash/moist 109 

60-65 trash/sludge/wet 111 

65-70 sludge/wet 119 

70-75 sludge/wet 120 

75-80 sludge/wet 121 

80-85 sludge/wet 121 

85-90 sludge/wet 126 

90-95 sludge/wet 128 



Record of Gas Well !nstal!ation 
Jo~. Number: Ol.lti-l31- t ~ Job Name: ;;l.~'1 ~...s ,;;y.s±em ~ Nurpber: 1'6 K 
Drilling Contractor: A.e.G,L Observed By: -~_,·""""'"1c,,,,'"""--::.:::>a....u.KiQe:~'-----
Started Install.: -'1-r;;~- 0 1 Completed Install._· __,'1'--..:;..-,2_-0_..:..'t _____ _ 
Time: L;-; v@ .. ""'- Time: ----'J'--"~"--:<.:i=o:.:,=--f>=n------

Top of Flange Elevation: 
Ground Surface Elevation: YS3-~ Location: N joc;,~10'89.9 E 5'i.sl-\S4,3 

(All Depth Below 

Actual Depth 

y FT 

Ground 

0 

a FT 

Lf FT 

FT 

FT 
.:lo FT 

FT 
FT q 36" ~ 

BOREHOLE 

Materials 

Intermediate or Final Cover: 
Material: c..ls:y 6 C>l I w,.,.,,hr-:.,., I 

Top Seal: 
Material: 
Quntity. 
Hydrated: 

Backfill: 
Material: 

Bottom Seal: 
Material: 
Quntity. 
Hydrated: 

Filter Pack: 
Material: 

Riser: 
Material: 
Quantity. 
Diameter: 

Screen: 
Material: 
Quantity: 
Diameter: 
Plug: 

Grffi 1..1..\0C be!\bo. ·, t~ 
tJ.. b,:y 

fut.,(\ i..-tk h;(\h-1\'.b;. 
}"J._ &rJ.5 

c.. ~'{ (_ 

Weaver Boos Consultants 
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(SPECIFY) lSPECtFYj {SPECIFY) 

MONITORING WELL .. on-it-R {Sl>ElbfVj 

AF.,LO SCREENING Gl:bnroi-u,AMPLE. ANAt YTICAl TIME I 

Rea'ULTS l!E$0LTS SAMPUWi'.>, 

(SPECJPYI 

REMARKS 
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REO<.)Vf.RI 
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A" ··.lJ 
ENVIRONMENTAL. SOLUl'lONS, INC. 

6980 West 153rd Street 
Overland Park; Kansas 66223 

GAS WELL 
CO·NSTRUCTION 

DIAGRAM 
PROJECT NAME: 2005 Bridgeton Gas System COA 

WELL LOCATION:--------------
COMPLETION OAT£:-· ·_-;i_,_. \_t_,..f a-',S"-'. _________ _ 

INSPECTOR: t::,)o.:\{Al>•\- _\d.:: ,,1 ':\."-t41~~; I'S" A 

\\ (l 

COMMENTS:-----------------~------------------

WELL HEAD A-SSEMBLY 

MOUNDED TOPSOIL 

FLEXIBLE KOSE 

--L---· SOIL BACKFILL 

HYDRATED 8£NTONff£ SEAL 

.__ SOIL BACKFILL 

·,, 
---....__. SOLID PVC ---..___ HYDRATED BENTONrrt SEAL 

-- ISOLATION SOIL LAYER 

1 1 /2h TO 3" DIA WASHED NON-CALCAREOUS GRAVEL 

,...-· 6" SLOTTED PVC 
WELL SCREEN 

\ ft 
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'· L&.,,Sz:, rt:, 

,t!OLELOCATION . .., 

G-1 e , ... ~, -· 2.. o r-.\ 
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OVERBURDEN Tr➔ICKNF.SS 

Oi;;l"Tli DRII.LF-D INTO ROC'-K 

TOTAL DEl'THOl' HOLE 

GEOTF.Cl-iflft:Ai BAMl'iES (T01"All. 
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-_, -
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' ---i~f'j-= --
ii : l ',,, .• \,_, 
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DISTURB!e~ 
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(Sl>ECIFY) 
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_\p_.= 

PROJECT NAME 

AQUATERRA 
re:N:Vl:ft.ON'M:JtN.'fAL 150-LU'Tl-ONS. ~Ne,. 

I 

Aquaterra Drilling Log HOLE NO, 

(~ l::""W -- ?:;:;. f-\. 
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\ 
.uruw..., s ........... ~ToR_ 

Ai= c,, 
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IJEl>tt-1 TO VI/A TEI'! AND ElAPS!':O TIME AFfER IJRlll!Ntl COMPLET,-...u 

tlNOISTtJRilE.ll TOTAL NUMBER or- OORE·aoxes 
,,. ...................... -.., -· 

(SPECl!'V) [SPECIFY) ($Pi:C!l'Y) 

.. -- .. 
0 , ,ifm (SPEiCl'Y} 

r,i;;w SCRS!;NJNG Gl:;O'TECH SAMPLE ANALYTICAL l'IME 
R/;SUl'fS RESULn; SAY.PLi!! WO. 

HOLENO. 

(IWECll'Y) 

REMARKS 

TOTALOORil 
RECOVER~ 

,v~~ (JS b Ci..\1i\ c~rJ-·;j)P~i 1•~-s.. f"?:'tt-b•.;I\},, t f. 
,·..,1 



ENVIRONMENTAL SOLl.J'l'IONS~ !NC. 
698() West 153rd Street 

Overland Park, Kansas 66223 

GAS WELL 
CONSTRUCTION 

DIAGRAM 
PROJECT NUMBER: _ ..... 1""65=2"'-'. l""-O _________ _ PROJECT NAME: 2005 Bridgeton Gos S~stem CQA 

WELL LOCATION:--------------
INSTALLATION START DAT£: __ /.£-'-'; /_;_o """'(c_-5 ______ _ 

DRIU.ER: 

COMPLETION DATE: __ fo..e..f ...,.tCi..:..f'_\')r_, ________ _ 

INSPECTOR: N i..:t-h!\r;. ~J1\c er; . ., n. 
\," 

COMMENTS: __ ~--------------------------------

MOUNDED TOPSOIL-~ 

·t_ fl: 

FLEXIBLE HOSE 

~-- SOIL BACKFILL 

..___ HYDRATED BOOONITE SEAL 

l 
T 
\ ft 

-~- SOLID PVC 

•· HYDRATED BENTONITE StAL 
ISOLATION SOIL LAYER 

1 1 /2" TO 3" DIA. WASHED NON-CALCAREOUS GRAV£L 

6" SLOTTED PVC 
WELL SCREEN 



PROJECT NAME 

~io· c~:tt~ L. f;:::' (r:. VJi,,~f ll{-tlti.L'r.r (, (),. (.~ 
./ • ... ..,·llOJECT l\lUMBEfi . 

. /(:,JZ tb 

HOLE. WCATION 

SURFACE'. ElEVAl'ION 

OF.PTH ORILU:D 1"11'0-ROCK 

TOTAi, DEPTH or HOLE' 

GEOl'ECHNfCAl SM.!PlES (TOTAL) 

SAMPLE$ fOR.CHEM!CALANALYSIS. 
(TOTAL! 

OISTURllED 

Aquaterra DriHrng Log 

OfULL!tlG START DA l'E DRILLING END DA E 

·~7 I .... 'o 5 '7/f 
Del'TH F!OUNOWATE ENCO\lNlt;~EfJ 

U 016TU BED TOTAL II .. BER OF ooru; eoicr;: 

(SPEClFY/ (Sf'ECl!'Y} (SPECll'Y) 

OLE NO. SHEF.T 1 OF SHEETS 

(~ :~. (,;:> . 2:.J /\ 

(Sf'ECIF'V) TOTALCOR 
RECOVER 

D!SPOSITION OF HOLE' BACKFIU.EO Mcit!ITOO WELL OTI-IER (SPEICFI') &GNATIJRE OF INS'l"!:CTOR/ 
···;:;:.?" 

OOSCRf~TION 01' W.TI;.RtAlS 
rmto SCR!oENiNG GE'OT!:CH €NN'tE AlfAl.YTICAf. 

R!:!iilLTS Rl!JMJL'tll ~NO. 

l.v _,, ,k,_. 
_ 'fi...-t:( l>C- bis,-e.)o 1.-t_., !/ 0 ·'r /·-

........... _"'--~·- ••••••••••••'•"~••••?O••JO• .... M•••-~••••-•••••••-•••• .... H.O,nH~-• .-..•-•• ••-• '••- ,-,,,.,,_,M,O,._,-, -••~- ••••, •••• •o•o••••••n ,h••>•••••••o -••- • •~~••••••~_.;,f,.•-!-""'""";- ·~·-.................. -

PROJECT ME 

AQUATERRA 
EN\."fROriMs-trAL S0l-UTjONS:, 11.;i-c;., 

lb 30 

HOLENO. 

•-••A--...<•----

~;- '"'. _ c, f _Jv ·· :/: 'j.1 .,i'•·:: 
.:;, I ,. f e, , ,, I / c .£ ,l 
0 .. , '/ I ;;i {,t 'J''-,", 7 /5/1;:, 

f 3 :50 

p,,, 'i-1.-1.-I f,;J,;y••k, ,,t,J "<~6::=~:~ .• 
<.:,.,,.-,1, ,' .. ,. ,:,· ,,,.-f,,,,.,·, .. I /J/,r,,,,:,~ ..... ,,/ 



A. ·. u:A1'tEJ1:J~.Jij:,., 
... ENVm,O~AL SOLUTIONS, INC. 

6980 West 153rd Street 
Overland Puri<; Kansas 68223 

GA.S WELL 
CONSTRUCTION 

DIAGRAM 
PROJECT NUMSER: -""--16.__52=· ·-10_· -----~--

GAS WELi. NO .. '. __LL::_'--~.__\,____.--,,--,---,----=------
INSTALLATION START DAT£· __ 7~1i..::;.0.1..:./0=·10:;._ __ . ____ _ 

PROJtCT NAM8 2005 Bridgeton . Gas System CQA. 
WtLL LOCATION: $ 9 ·-.f'-' S(u;Je __ 
COMPLUION DATE:___,,.,..._?,,_?%.-,· fi,._ l_,,l5.__·-_.· _______ _ 

DRILLER; Ap.' ~ .. (4,1,--.J'·t{, S) . 

WELL HfAD ASSEMBLY·/ 

MOUNDED TOPSOIL~ 

3ft 

ff 
3 ft 
j __ 
! 

a-w ft 
2, ? ft t-

3 ft 

H r ·----· 

I 01 ft /~L 
t I ft 

.;._ ... .;;;,,:·· 

11::11 

~0ft~ 

INSPECTOR: _ j ., J <,;7 ""-·--, 

FLEXIBLE HOSE 

HYDRATED 8ENTONITE SEAL 

--SOIL BACKFILL 

-SOLID PVC 
·---.. 

--._ ___ HYDRATED BENTON!TE'. SE:At 

-·/;;-- !SOlATlON SOIL LAYER 

t ft 
. l 
t 

...,.-- 1 1 /2" TO 3" DIA. WASHED NON-CALCAREOUS GRAVEL 

- 6,i SLOTTED PVC 
WELL SCREEN 



Gas Extraction Well Drilling Summary Weaver Boos Consultants 

lroject Name: 2009 Gas System Project Number: 0120-131"17 
----------------

Project Location: Bridgeton Landfill QA/QC Monitor: Joshua Ross 

Well No.: 22R Elevation: Ground 497.6 

Exact Location (Coordinates): N:1066784.5 E:515579.1 

Date Started: 9/11/2009 Date Completed: 9/11/2009 ----------------
Boring Size: 36inch Tot a I Depth: 94 

----------------
Length of Perforated Pipe: 73 Length of Solid Pipe: 20 

Comments: 

Depth Material Drilled Temp. Comment 

0-2 soil/dry 

2-4 soil/dry 

4-6 soil/dry 94 

6-10 soil/dry 94 

10-15 soil/trash/dry 94 

15-20 trash/dry 97 

20-25 trash/dry 99 

25-30 trash/dry 99 

30-35 trash/dry 103 

35-40 trash/dry 105 

40-45 trash/dry 108 

45-50 trash/dry 108 

50-55 trash/dry 109 

55-60 trash/dry 113 

60-65 trash/dry 113 

65-70 trash/dry 113 

70-75 trash/damp 117 

75-80 trash/moist 118 

80-85 trash/sludge/wet 118 

85-90 sludge/wet 123 

90-95 sludge/wet 125 



Record of Gas Well Installation 
Jo~. Number: 01.lt>-t.31- t.'f.. Job Name: .?..~9- q"'.i;f, ay.stem ~ Number: .:l2 " 
Drilling Contractor: A, e:, &, L Observed By: -~-:::·:"""""'1.,,.vfl,-:;.=,.Ji...,.,01-""'""'·, ____ _ 
Started Install.: '7-11-o 'l Completed Install._· """'Cf,_-.;::.11_--~o_,__9 ___ ~--
Time: fu~Do ... ,V\, Time: __,.5'"'~·"""3"""ofll'-'o"-'-------

Top of Flange Elevation: 
Ground Surface Elevation: _ ____.,':f....:9_,'1-'-..... (;, ___ _ 

Actual Depth 

4 FT 
(All Depth Below Ground Surface) 

0 FT 

FT 

FT 

/ fo FT 

FT 
.:lo FT 

FT 
FT q 36" ~ 

BOREHOLE 

Materials 

Intermediate or Final Cover: 
Material: c...ls:y 6 r;;,11 Jk\,i.½i--: 4 f 

Top Seal: 
Material: 
Quntity: 
Hydrated: 

Backfill: 
Material: 

Bottom Seal: 
Material: 
Quntity: 
Hydrated: 

Filter Pack: 
Material: 

Riser: 
Material: 
Quantity: 
Diameter: 

Screen: 
Material: 
Quantity: 
Diameter: 
Plug: 

Gr-AA, iJeC he"h," ·, t;e.. 
tJ... b"Js 

Gm,,o ul,._c he/\½'.\:e,,, 
/~ &J.jS 

c..~yc... 

9-3 

Weaver Boos Consultants 



LOCliTJON. 

' ~t;..\.t)(,tf;.1'~ ~~~\ 
HOU: LOCATION 'ZW"i:ip,ll, 1iilt: \it~ '1l 

·.••··· ••wi'•"·. ··c.~~ 

PEPTl'!'l)!'\ILU;lil.'INTO ROOK 

\\.c:, 
TOTAL DEPl'H OF HOLE. 

\t)~' 
GEPTIID.Hl~ICAL ill\MPLES jTOTfil.) -· 

. ; ~"'fiS f'CiR CHEMICAL ANALYS.IS 

~ 

C.1... 

AQUATE,RRA 
~ji,i;i/jMiikrALiicLiirii:iN'.i;/,ui;:; 

O!ITTUl'!BED -
' '$~; 

&n· fi,l'• .,,,h~-a\\,. 

Aquate:rra. DrUling Log_ 

W-''!'l;:R/,l,IP;EJ.,APSEO 'TIMI.: liflERDR!LI;ll~Cl:JMPIE['EI) 

"'-o 

-
MONITP.RINGWl;l.l. OniEltiSIIE!CF'Q 

~LP'$0REENl!\IG GllOTE!';ll'.f~E 
~Eii.iils . ~~,:s 

~ .... ri 

04'.l..0 
Ot';ll 

HDI.E:Ntt. 

SHEETl OF SHEIITS 

'2 

RilliiliiRi(s 

i\' 
0"-'1 

w 
~ ... \.,.~ i'~f'i.,,..°(\)\\,11; 

;·r:;~-•io~ F 



Aquaterra CriUing Log 
/-""!!;)).E:qT,, .··• 

1 tta~ i~ t -t: ·· . ~E, , . ·.~~J{:,)~,{1-~ L,~1~~~: 

fii;i,l)liit~wa G~~]~~~~ ~~-·· 

\~\)~ \S'1b 

-, =1---~\"-::::.:··'ti::::•I;,~· .. -~-•-·· ·_·.··~_ ... ·---+---+---..,,.--------r-..... \S\S 
~~IV\ 

PRPJECiT NMIE 

AQUATER1RA 
ENVinQN"'.E~ALll/~~p~;.JNC:, 

H9~ .NtJ: 

C,i.\N-~'! ·•· 

... o+"=>ti ·~ 
L 

J \+cs'3: ~u.1, b 

UWu.> ~~~'-ANY 
fX\QRt A.\ rt WA$'r~ S(:;uf't' • 



AQU ·R ·.r.,· . 

ENVillflNMENT.AL SOt;tr'l'IONS. l"NC; 
141 Market Place Drive 

Fairve:iw Hefgh:1$; lliJnois 622013 

PROJECT NUMB£R: 2.C~ ,\Q 
GAS WELL NO;.; --'-----"''2.=$=·J!?. ..... · .. ~. ------------
INSTAL/.ATION START DATE: -· __ \....,··~,_··_,,'l.=-·~..,;:()"""b...._ ____ _ 

WELL HEAP ASSEMBLY·· 

MOUNDED TOPSOIL 

'l. ft 

Tl 
3 ft . t- · .. 

. 

7..~ ft 
12, ft 

t-
[02. ft 

=~e~;Oz:I~~::;: ~=~:l'~:fr~f; .. a.tmJ~A 

COMPLETION OAT£: ...,;\:...,b._··-...,."i-::...· .... --"e=\...,o· --------

INSPECTOR: \ '§M')' L... •'\"\.~~'-'--~It. 

FLEXIBLE HOSE 

HYDRATED BENTONITE SE'AL 

SOLID PVC 

HYDRATED BENTO.NIT£ SEAL 
---~ISOLATION SOil LAYER 

1 1 /2'' iO 3:" DIA. WASHED NON-CALCAREOUS GRAVEL 

P~E:I:) 

6''~.PVC 
WELL SCREEN 



N 

'lst < ,:J..~:,.,Jtv, Lr~-""·c,,S:'., IJ , LLL .. 
HOLE lOC/\TIOIJ 

S•ot.-<l·L :;love 

TOT At DEPTri OF HOU! 

Gf:C;',E(".HNICAl.SAMPLE:S (TOTAL) 

sAMPLeS l'ORCHEMJC/\L /1,IIAl\'SIS 
(TO'rt,!.j 

OlSl'OSrrlON Or- HOLE 

(SPECIFY) 

DEl'll-l OESCl<(ll'T!ON Of MATER1AU!l 

,o-.. -
--

--
i0tP--: 

---,c,_ 
., ---
tP-= -

-
;:ic:.._:: 

---
J.0 ______ -= _,,_ 1 . ,,. l,Jlt:? 
r, - • vv·,:, > /·,~---
io_.:: ---
" -p1'.--. - l•v <-i.,§ ,j...e__ ---

\(;--= 

PROJECT ~~ME 

AQUATERRA 
~Nvnn:i.NM:EN'tJ.:f.. SOUJTION:s~ INC. 

l 

Aquaterra DrHling Log 
ORILUNGSU!3CONTRACTOR 

t\F &, 
NAME OF OO!l.LSFl(S) 

'lb,. \AJ;U;t. 
IMNUFACTIJR!:WS ut:tilGl;ATION OF ORII.L 

t.~d ,;: .. ,,. f) \. t\~ A I""' l ,:> ( I /V\T l 
•S!Z6S ANO TYPES 91' ~U-l!'IG 
ANO s.&MPLiliG EOUli>t.!ENi· 

DEPTH TO WATER ANO f.iAPSED TiME AF;EfHlRH.LING COMP1.e:reo 

UNDIBTlJRll;;O TOTAL NUM8ER OF CORIH!OXES 
__ __...,...,-· 

(SPEClf"V} 

_,,.... .. ) 
OTHER (liPEIC!'Y) 

i'IELO SCRE11NiNG GEOTetii SAMPl,E ANALYTICAL 
RE:SUL T's RF.SUL!'S SAfJJPl.f, NO. 

HOU:NO. 

(SPECIFY) IoTAlCORe 
REOO\IER1 



ENVIRONUN'l'Al, SOLUTIQNS, INC. 
6980 West 153rd · Street 

Overland Park, Kansas 66223 

GAS WELL 
CO·NSTRUCTION 

DIA.GRAM 
PROJECT NUMBER; _...:..1;:;.;;65;.:;;2;;..;.1.;;..0 ______ ~---

GAS WELL No .. , d.Lf Pr: 
INSTAtLAT/ON S~ARI .!?ATE": /,. .. &2/4_._7 _____ _ 
DRILLER: /.j. '£;_: C.•::l . 1J; , G,v· It,;,.) 

1 

COMMENTS: ~__,,_/f_t_,/l_:J __ Ac..._1 =· ···'_l,,_v\._· __ i::;--=i£,_~ =~_e_rv_·,.,;,,,;;..;.I_··' _____________________ _ 

MOUNDED TOPSOIL~ 

l,/ ff 

{I {11 ft 

·7 7 ft 

,,.,,,.-FLEXIBLE HOSE 

HYDRATED BENTONITE SEAL 

· SOIL BACKFILL 

·-----.._. SOLID PVC 

... ___ HYDRATED BENTONITE SEAL 

............ -·:;;-;----1sOLATfOt4 SOIL LAYER 
··;:~.:/.•i', . 

. · I ;;:~;;ft 
I ~:·,·t:., 

I i@B 

~+l;:i~~~~¥~i~~)l~l~. 
~ 3 ft-◄-1 

1 1 /2'' TO 3" DIA. WASHED NON---CALCAREOUS GRAVEL 

6» SLOTTED PVC 
WELL SCREEN 



PRO;EC1:IIAME 
)-105 

HOLEtOCATIOl\1 

So1-;,,t,r-,. S ((jr:><:___ 
SURFACE ELEVATION . 

"-5J / .Jo 

Aquaterra. Drilling Log 
DRILLING SUOOONTRACTOR 

./:1-£; G; 
!IIAMEOF ORIU.z:"\;:,I. 

8 ,,v-· t t , ::.. 
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c,,t~-k-,· t ,' lfc,. r j!,... .. r::::. l D (";(.~v--·/\ 
61ZES Arn;! TY/'l!li Of ORlLLING 
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.,., / ,,, /l. .L .. _j .... 
:i 01 (~d,,n;,e,7 

$HSIT1 OF 

I 
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&/-;, ?/t>'i~ 

TOTAL OEPTHOFHOLE 

.SAMPLES.FOR CHEMICAL ANALV$i6 
(roiAl) 

oisPOSmoN OF HOLE 

. OISTURSEO 

Of-SCR/PTION OF MA reR[AlS 

-~~T-

---
. ' -
7v..........-,...,,, ... ---

"-
h'"-

- v:) ,.,.,, \--::.. 
:! -/l;--
-, ---~,-
- t, r 
=·h./tc!Jl-L 

-,I..,_.... ..... 

OEl'1'11 TO WlffER ANO ELAPSED 'flME Al"rER ORUJ.JNG (',OMPLETF.D 

(SPECIFY) (SPECl>YJ (SPl;CIFY} 

FJELD S~EENING GEOTF.Ctl lli\Ml'LE ANALYTICAL 
RESULTS RESULTS SAiiH•~E 00, 
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PROJECT NAME HC!UH,io: 

AQUATERRA 
E'N'VH'iONMEMT-At..SOLOif(l,r..fs~ ,Ne. 

(SPECIFY) TOTALCOR!f 
RleOOVER; 

E" ~.·. ,, J . i1, .. , > ,;,:: . '.'"!ti;(:· r J.,~ i, 
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··u1 
ENVm:ONMEN'l'AL SOLUTJ:ONS; INC, 

6980 West 153rd Street 
Overland Park, Kansas 66223 

GA.S WELL 
CONSTRUCTION 

DIAGRAM 
PROJECT NUMBER; _ .... 1.::..65;:..::2::.:...;.1;.:.0 _______ ~--

d,_.(', ,7 "7,({l 
GAS WELL NO.: . fc; W ·· <-c-' 1'\ 

INSTALLATION START DATE; __j:;}18 [,_o..;;.s _____ _ 
r;2. . ~ - 'r\ ' . . DRILLER: ,.-1. ~,,); ·=''---' __,_-: __________ _ 

WELL HEAD ASSEMBLY 

MOUNDED TOPSOIL~ 

' 

PROJECT NAME: 2005 Bridgeton Gos System CQA 

WELL LOCATION:--------------
COMPLETION DAT£: ...,.._( ..... ,/'-"2'-:-8""-(t_l::;_·· ________ _ 

INSPECTOR:_ (Ji,,:-\;~_,,-, 1-.\:~!,S S,)-•'-..:...· _______ _ 

FLEXIBLE HOSE 

1,/ft ·--,L--- SOIL BACKFIU. 

1~ B=Hi 

l ~ ~ 
i· 

it:; ft 

i r:-; 
µ__~:f~ 

\_J.~l--
t \ ft ·.·/';-? "}i:_:/; 

,,.:, --~;'. "-! · ........ ,. 

-:..--~---1--t;.;;j~ I I ~~ 

}i-~~:1ilj~1~Jti~\ 

------ HYDRATED BENTONITE SEAL 

------ SOIL BACKFILL 

' ~--SOLID PVC 

--..,_. HYDRATED BENTONffE SEAL 

----- ISOLATION SOIL LAYER 

+ 

· i 1 /2" TO 3" DIA. WASHED NON-CALCAREOUS GRAVEL 

.--- 6" SLOTTED PVC 
WELL SCREEN 

l tt 



Gas Extraction Well Drilling Summary Weaver Boos Consultants 

Project Name: 2009 Gas System Project Number: 0120-131-17 ----------------Project Location: Bridgeton Landfill QA/QC Monitor: Joshua Ross 

Well No.: 26R Elevation: Ground 518.4 

Exact Location (Coordinates): N:1066515.7 E:516006.9 

Date Started: 9/1/2009 Date Completed: 9/1/2009 

Boring Size: 36inch Total Depth: 105 

Length of Perforated Pipe: 84 Length of Solid Pipe: 20 

Comments: 20 feet East of existing well 

Depth Material Drilled Temp. Comment 

0-2 soil/dry 95 

2-4 soil/dry 95 

4-6 soil/dry 95 

6-10 soil/dry 96 

10-15 trash/dry 99 

15-20 trash/dry 100 

20-25 trash/dry 102 

25-30 trash/dry 106 

30-35 trash/dry 107 

35-40 trash/dry 110 

40-45 trash/dry 115 

45-50 trash/dry 115 

50-55 trash/dry 115 

55-60 trash/dry 118 

60-65 trash/dry 119 

65-70 trash/dry 119 

70-75 trash/dry 121 

75-80 trash/dry 122 

80-85 trash/dry 124 

85-90 trash/dry 124 

90-95 trash/dry 128 



Gas Extraction Well Drilling Summary Weaver Boos Consultants 

'Project Name: 2009 Gas System Project Number: 0120-131-17 ---------------
Project Location: Bridgeton Landfill QA/QC Monitor: Joshua Ross 

95-100 trash/dry 128 

100-105 trash/dry 129 

105-110 

110-115 

115-120 

120-125 

125-130 

130-135 

135-140 

140-145 

145-150 



( 

Record of Gas Well Installation 
Job Number: (2l.lt>-L31- t 'f- Job Name: ~'\ ~"5$ .&ys:\em. W.eJ~ Nuryiber: .4 b R 
Drilling Contractor: &, e.. G, b. Observed By: -~--= ..... 1="'="'--._J{.....,,o,:....,b.,_ ____ _ 
Started Install.: 9-1-o<f Completed lnstall.:_ ...... "l.__-~l ..... ~o=---9 _____ _ 
Time: to·;oo..._~ Time: __ l.f_~ioo"""lrr'-m~------

Top of Flange Elevation: 
Ground Surface Elevation:_~S"~I __ -B_.t.\ ____ _ 

Actual Depth 

LJ FT 

0 FT 

FT 

FT 

FT 

FT 
;2__o FT 

FT 
FT q 36" 

BOREHOLE 

Materials 

Intermediate or Final Cover: 
Material: c..ky 6c,) \ p\n,:f::ec: 4 J 

Top Seal: 
Material: 
Quntity. 
Hydrated: 

Backfill: 
Material: 

Bottom Seal: 
Material: 
Quntity. 
Hydrated: 

Filter Pack: 
Material: 

Riser: 
Material: 
Quantity: 
Diameter: 

Screen: 
Material: 
Quantity: 
Diameter: 
Plug: 

Ge-,,"', iJesC bel\:h,0, ·, -t-e... 
ta k,ys 

G,c~o u 1.-..c ~ok ·. ~ 
la. b,.Js 

C..\NL 

Weaver Boos Consultants 
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OVERB!Ji'Wl:N THICKNESS - / - -- - 4r 
DEFTH DRJLLEOlNTO ROCK 

TOlALtlEPTrlOF HOU!c I 

\<::)'7 
(:;EOTl:Cl'l!~IC/i~ SMIPLES (lOTAI.) 

DISPOSITION OFHOtE 

liEl"lH 
:_,...__ 

... --- --
''-----,..)-: 
-------.. -

ll?--..... 
--... 
_,,,, 

- --... ... 
~ ier-:: ... .., --
---
~ ---.... ------
&o-: -.... 

--... ... -
'li~ -.,_. 

AQUA 'tE:;ftR.A 
imvlffON~ENJAt,.:,SO~UTJ0~$=~JN.t:/ 

-

PROJECT llAME 

Aq:uaterra PrHlthg Log 
l,:;lf:CQ,;1_!<1iC1'.0fl_ 
NAME•OFUR!LLER(SJ -

t'(\\1•0il, ~\U~i,M 

DRILLING START DA1't::: 

,~ .. 1:,..-.ct.. -
DEPrHGROUIIDWA,,=·ENCOUNTfRED 

ORILLll~G-ENO:DA'TE-

\ t\ .. '\ ..ot,, 

DEPTHTOIYl;Tl;R_ANbELAPSEO'Tlfl'IE\AFTER OR,l!.LING COMPI.ETEO 

\\{Ii;. 

($PEOIFYI 

l'IELOSC~Nli4G 
m;s!Jlt~ 

GEDTECHSAiill'tE lil!AL 'i'TICAl TIME 

(".,._A 
~Mi-

RE-5!\,liifS SAl\ll11;!; 140, (l.\~it<. 

~~S\'""""{~~~t 
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AQUATE'RRA 
"ENVi&oNMENTAL SOLUTJONS. mo: 

141 Market Place Drive 

GAS WELL 
C ONSTRtTCTlON 

DIAGRAM Pairveiw Heights, Illinois 52208 

PROJ£C-i NUMBER: _'2!=' PM:.:::-_• ...... ·-_~=-·· ';.;..:\o=, ';....,... ______ _ 

GAS WtLL N0.: __ '2.-:-....... :J ..... A ..... ·----------
INSTALLATION START DATE _\()=· .... _~-="::.---=o .... t,, _____ _ 
DRILLER: 'IT»-S-W.~\'-:\¼.o:%-H \)- 't:)_ !. 

1.J ft 

t 

=~~~e::~ !!~~S~1!'i!{~s~bf1w;, tnA!$ 

COMPLETTON DATE: _..._\C> ___ •- -_. '?,-'--· __ ....... 0 ...... fc..__ ______ _ 
1N$PECTOR; J-~R.tt.."'I L · tt\u.H ... 1...S;L. 

FLEXIBLE HOSE 

HYDRATED BENTONITE SEAL 

SOLID PVC 

HYDRATED BENTONITE SEAL 
---~ ISOLATJON $OIL LAYER: 

1 1/2" TO .3" DIA. WASHED NON-CALCAREOUS GRAVEL 

t'lt~ll<l~T(D 
6" Si.Clilttl PVC 
WELL SCREEN 



Gas Extraction Well Drilling Summary Weaver Boos Consultants 

Project Name: 2009 Gas System Project Number: 0120-131-17 
----------- ----------------

Project Location: Bridgeton Landfill QA/QC Monitor: Joshua Ross 

Well No.: 28R Elevation: Ground 507.9 

Exact Location (Coordinates): N:1066580.4 E:516154.9 

Date Started: 8/25/2009 Date Completed: 8/25/2009 
----------------

Boring Size: 36 inch Tot a I Depth: 84 

Length of Perforated Pipe: 63 Length of Solid Pipe: 20 

Comments: 15 feet west of existing 

Depth Material Drilled Temp. Comment 

0-2 soil/dry 92 

2-4 soil/dry 92 

4-6 soil/dry 93 

6-10 soil/dry 94 

10-15 trash/dry 96 

15-20 trash/dry 96 

20-25 trash/dry 98 

25-30 trash/dry 99 

30-35 trash/dry 99 

35-40 trash/dry 99 

40-45 trash/dry 99 

45-50 trash/dry 105 

50-55 trash/dry 106 

55-60 trash/dry 106 

60-65 trash/damp 108 

65-70 trash/damp 109 

70-75 sludge/wet 111 

75-80 sludge/wet 113 

80-85 sludge/wet 115 

( 
85-90 

90-95 



Record of Gas Wei[ Installation 
Jo~. Number: Ol.:tt>-l31- l_J:: Job Name: "-ex:.t.i £.T:55 by.stem ~eJ~ Nurpber:--'-~-=-g=--·-«__,____ 
Dnllrng Contractor'. .1\, E, f,.:..L Observed By. -~~· ........ 1..,.1.,:=-.,._J{,....iO'""",.._r; ____ _ 
S~arted Install.: ~-_,25-c'T C~mpleted lnstoll.·_ ~t~-=.;t.~E--~o_'i' ____ _ 
Time: 'i ,i.fS-4..., T rm e: ____,1'""':z;'"'"'~oc=rff/,1.~------

Top of Flange Elevation: 
Ground Surface Elevation: __ 5"""-o--'-,_._.:9 ___ _ 

Actual Depth 

y 
(All Depth Below Ground 

0 

--1 36" ~ 
BOREHOLE 

Materials 

Intermediate or Final Cover: 
Material: c..l:s:y 60 )1 00,,i.+-:er:.-.. I 

Top Seal: 
Material: 
Quntity: 
Hydrated: 

Backfill: 
Material: 

Bottom Sea.I: 
Material: 
Ountity: 
Hydrated: 

Filter Pack: 
Material: 

Riser: 
Material: 
Quantity: 
Diameter: 

Screen: 
Material: 
Quantity: 
Diameter: 
Plug: 

Go:.J\u..\.::ic he"h.r. ·, rt. 
tJ... bs3s 

Gn,,o u l.,.c h::c.rn '. ½'< 
1-;;t_ b-..; s 

Weaver Boos Consultants 



Aquaterra Drilling Log 
ORlt.Ui,G suacoim,..:mor, 

A,t r.;,.. 
NAME Cle ORILl!:~) 
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i, 

J·ffAMPU~s ~';o~· cH!E'fJ![C/;!_ ,!.i,fJp.t..VSIS 
·{Tcn1,L1 

DEPTH I 

_i 

AQUA TERRA 
I:'.NVf:l'N'.:it,tto'Jl!IVr /,;L $0;!..t:l'f.lOl".iS. iNC, 

(SPECll'Yj 

l'if'clLJ SCREENIN(; 
RESULTS 

\t;L"::, ··F 

CSPECW\'j 

GEOTECi+ 8Afl.4PLf!. ANAl T'"ffCAL 
RESliLTS $AMPLUlO. 
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l'ftDJECT tlAMe 
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TOT/\l.CdllE 
REC(M'JlVI 
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u~rit 
ENVUWNUN'i'AL SOLUTIONS; INC. 
· 6980 · West 153rd Street 

GAS WELL 
CONSTRUCTION 

Overland Pork; Kansas 66223 DIAG;RAM 
PROJECT NUMBER: _..._16"-"5""'"2.;..e;..1.c..0 _________ _ PROJfCT NAM£: 2005 Bridgeton Gas System CQA 
GAS WELL NO,; __ , C: .... :r-=&.."--· v.."""')_. ·...a-2=~·_,ci _______ _ WELL LOCATION: 
INSTALLATION START DATE: ,_·';:J;...,.__:. ..... J _z_G-'-/ 1;_,· 5:c..·: _____ _ 

ORIL.LER: . J:'..\ (; C:-x I?) 0:) ; I (; ~· 

COMMENTS: ___________________________________ _ 

WELL HEAD ASSEMBLY 

MOUNDED TOPSOIL---._ 

.zJ) 
,-Pt' fl 

t 

FLEXIBLE HOSE 

-...___ HYDRATED BENTONITE SEAL 

SOIL BACKFILL 

--SOLID PVC 

-..__ HYDRATED BENTONfTE SEAL 
---- ISOLATION SOIL lAYER 

~ 1 1 /2" TO 3" DIA. WASHED NON--CALCAREOUS GRAVEL 

--- 6H SLOTTED PVC 
WELL SCREEN 

\ ft 



Gas Extraction Well Drilling Summary Weaver Boos Consultants 

Project Name: 2009 Gas System Project Number: 0120-131-17 
----------- ----------------

Project Location: Bridgeton Landfill QA/QC Monitor: Joshua Ross 

Well No.: 30R Elevation: Ground 515.0 

Exact Location (Coordinates}: N:1066744.2 E:516286.8 

Date Started: 8/24/2009 Date Completed: 8/24/2009 
----------------

Boring Size: 36 inch Tot a I Depth: 97 ----------------
Length of Perforated Pipe: 76 Length of Solid Pipe: 20 

Comments: 

Depth Material Drilled Temp. Comment 

0-2 soil/dry 93 

2-4 soil/dry 94 

4-6 soil/dry 93 

6-10 soil/dry 95 

10-15 trash/dry 99 

15-20 trash/dry 99 

20-25 trash/dry 101 

25-30 trash/dry 100 

30-35 trash/dry 102 

35-40 trash/dry 100 

40-45 trash/dry 104 

45-50 trash/dry 104 

50-55 trash/dry 104 

55-60 trash/dry 104 

60-65 trash/dry 107 

65-70 trash/dry 108 

70-75 trash/dry 111 

75-80 trash/dry 115 

80-85 trash/wet 118 

85-90 trash/dry 119 

90-95 trash/wet 119 



Gas Extraction Well Drilling Summary Weaver Boos Consultants 
..-." 

( 
Project Name: 2009 Gas System Project Number: 0120-131-17 

----------- ---------------
Project Location: Bridgeton Landfill QA/QC Monitor: Joshua Ross 

95-100 trash/dry 121 

100-105 

105-110 

110-115 

115-120 

120-125 

125-130 

130-135 

135-140 

140-145 

145-150 



Record of Gas Well Installation 
Job Number: 01.:>.ti- ia1- t ',. Job Name: ~9 ~.....s ,system W Number: __ J_O_fs_,__ 
Drilling Con tractor:._.A'--'-'-", e::=· •..::::Gi"'"'. L....,______ Observed By. -~~-~l.,,. ..... =..., ......... R~O".,.._i; ____ _ 
Started Install.: zr~~'f-oj Completed lnstall._· _6'"'---"~.2;:;;..\/:.--..;;.,0 _;_'~------

Time: fu:,bo ... ...,. Time: __ Lf-'-'-,-l,!oo""'~"""""-------

Top of Flange Elevation: GG 
Ground Surface Elevation: Si.S::,O Location: N Iv· 1 '1~-'"l.. E S-16 'ZBL. .. 'J 

Actual -Depth 

4 FT 

(All Depth Below Ground Surface) 

0 FT 

FT 

l/ FT 

FT 

FT 
FT 

FT 
FT 

....... 

....... 
···-·· 
....... 

....... 
. ..... . 

-I 36" ~ 
BOREHOLE 

Materials 

Intermediate or Final Cover: 
Material: 

Top Seal: 
Material: 
Quntity: 
Hydrated: 

Backfill: 
Material: 

Bottom Seal: 
Material: 
Quntity: 
Hydrated: 

Filter Pack: 
Material: 

Riser: 
Material: 
Quantity: 
Diameter: 

Screen: 
Material: 
Quantity: 
Diameter: 
Plug: 

G?c%, de.C bMho . .'i t:'!
ldl.. bs:ss 

fur'°'" L..l be ber-¼ \ ½.. 
J~ ~JS 

c.pyc:_ 

Weaver Boos Consultants 



Gas Extraction Well Drilling Summary Weaver Boos Consultants 

Project Name: 2009 Gas System Project Number: 0120-131-17 
----------------

Project Location: Bridgeton Landfill QA/QC Monitor: Joshua Ross 

Well No.: 31R Elevation: Ground 511.4 

Exact Location (Coordinates): N:1066860.6 E:516426.6 

Date Started: 8/24/2009 Date Completed: 8/24/2009 ----------------
Boring Size: 36inch Tot a I Depth: 97 feet ----------------
Length of Perforated Pipe: 91 Leng th of Solid Pipe: 20 

Comments: 15 feet west of existing 

Depth Material Drilled Temp. Comment 

0-2 soil/dry 90 

2-4 soil/dry 91 

4-6 soil/dry 92 

6-10 soil/dry 95 

10-15 trash/dry 94 

15-20 trash/dry 95 

20-25 trash/dry 97 

25-30 trash/dry 99 

30-35 trash/dry 100 

35-40 trash/dry 101 

40-45 trash/dry 104 

45-50 trash/damp 106 

50-55 trash/damp 108 

55-60 trash/moist 108 

60-65 trash/moist 110 

65-70 trash/moist 111 

70-75 trash/moist 116 

75-80 trash/wet 114 

80-85 trash/wet 115 

85-90 trash/wet 115 

90-95 trash/wet 116 



Gas Extraction Well Drilling Summary Weaver Boos Consultants 

Project Name: 2009 Gas System Project Number: 0120-131-17 ---------------Project Location: Bridgeton Landfill QA/QC Monitor: Joshua Ross 

95-100 trash/wet 118 

100-105 

105-110 

110-115 

115-120 

120-125 

125-130 

130-135 

135-140 

140-145 

145-150 



Record of Gas Well In stallotion 
Jo~. Number: 01.lc-tal- t.'1- Job Name: ~~'1 ~-..s ,-;y.ste:m ~ Nu111ber: .JI It 
Drilling Contractor: A.c:. t;,L Observed By: -~-"'·=1-½'l-..._,._K...,10!~'-----
Started Install.: r.1s--o 1 Completed lnstall._· _1_~.2-;._,_r_ .. _0_1 ____ _ 
Time: IJ:''19"" Time: __,9,_:_·3~o,e ...... fh ______ _ 

Top of Flange Elevation: 
Ground Surface Elevation: S" It. 1 Location: N /c.bb'B(.o, b. E S\fu':f 7-6,G 

Actual -Depth 

Y FT 
(All Depth Below Ground Surface) 

0 FT 

FT 

Lf FT 

FT 

FT 
FT 

HI FT 
(12 FT 

36" 
BOREHOLE 

Materials 

Intermediate or Final Cover: 
Material: clsy ,St>) l p:t,i,:t:er-: sr,, / 

Top Seal; 
Material: 
Quntity: 
Hydrated: 

Backfill: 
Material: 

Bottom Seal: 
Material: 
Quntity: 
Hydrated: 

Filter Pock: 
Material: 

Riser: 
Material: 
Quantity: 
Diameter: 

Screen: 
Material: 
Quantity: 
Diameter: 
Plug: 

Gtc-"',l\u\,ar bel\n,fi ·, t-e.. 
ta. bsss 

G?r<>n u he be~'-r~ 
I 'J.. &l:J .s 

fu,I\ 

Weaver Boos Consultants 



Gas Extraction Well Drilling Summary 

,-iroject Name: 2009 Gas System 

Project Location: Bridgeton Landfill 

Well No.: 32R 

Exact Location (Coordinates): N :1066994.2 

Date Started: 8/21/2009 

Boring Size: 36inch 

Length of Perforated Pipe: 54 

Comments: 15 feet west of existing well 

Depth Material Drilled 

0-2 soil/dry 

2-4 soil/dry 

4-6 soil/dry 

6-10 soil/dry 

10-15 trash/dry 

15-20 trash/dry 

20-25 trash/dry 

25-30 trash/dry 

30-35 trash/dry 

35-40 trash/dry 

40-45 trash/dry 

45-50 trash/dry 

50-55 trash/dry 

55-60 trash/dry 

60-65 trash/dry 

65-70 trash/dry 

70-75 trash/dry 

75-80 

80-85 

85-90 

90-95 

Weaver Boos Consultants 

Project Number: 0120-131-17 
-------------

QA/QC Monitor: Joshua Ross 

Elevation: Ground 

E:516510.5 

Date Completed: 8/21/2009 

522.6 

-------------
Tot a I Depth: 75 feet 

Length of Solid Pipe: 20 

Temp. Comment 

92 

93 

92 

93 

96 

97 

96 

96 

98 

104 

102 

105 

108 

113 

112 

114 

116 



Record of Gas Well Installation 
Jo~. Number: Ol.:lti-t.31- t_'+ Job Name: ;t~'l ~ ... s &ySTeO\ ~n Nurpber:_3---"..:l.,_{< __ 
Dr II I in g Contra ct or: 8, c., c;,, L Observed 8 y: -~_,·"""'!"'1"""~'?"-'.K'-':!jQ!i=S..__ ____ _ 
Started Install.: g·~-21-l)<"-\ Completed 1nstall.:,_...,,tf,_-.;;_i.:.....1.--""""'o_,,9 _____ _ 
Time: l)i,ofm- Time: _.,..,,;.:;.;;~<.:JC.>=f-'fM'-'--------

Top of Flange Elevation: 
Ground Surface Elevation:_..:;..5..:;;.·i._,,,2....,.<a~· ___ _ 

Actual Depth 

Y FT 
(All Depth Below Ground Surface) 

0 FT 

FT 

FT 

FT 

FT 
FT 

FT 
FT q 36" 

BOREHOLE 

Materials 

Intermediate or Final Cover: 
Material: c..l:s:y 6 c,1 I Jl'\,d:::er-:..., J 

Top Seal: 
Material: 
Qunuty: 
Hydrated: 

Backfill: 
Material: 

Bottom Sea.I: 
Material: 
Quntity: 
Hydrated: 

Filter Pock: 
Material: 

Riser: 
Material: 
Quantity: 
Diameter: 

Screen: 
Material: 
Quantity: 
Diameter: 
Plug: 

GrM, 1o \sC he-A±,,fl. ·, ts. 
tJ.. b,,y 

G-r<:<o u /.,.,c h:::o::h-o. '. :\::§:... 
l;;t, b-,.Js 

c..'vVc... 
SY 

Weaver Boos Consultants 



Gas Extraction Well Drilling Summary Weaver Boos Consultants 

Project Name: 2009 Gas System Project Number: 0120-131-17 
--------------

Project Location: Bridgeton Landfill QA/QC Monitor: Joshua Ross 

Well No.: 33R Elevation: Ground 513.4 

Exact Location (Coordinates): N:1067105.9 E:516655.0 

Date Started: 8/21/2009 Date Completed: 8/21/2009 
--------------

Boring Size: 36inch Tot a I Depth: 75 feet 
--------------

Length of Perforated Pipe: 54 Length of Solid Pipe: 20 

Comments: 15 feet north of existing 

Depth Material Drilled Temp. Comment 

0-2 soil/dry 94 

2-4 soil/dry 93 

4-6 soil/dry 94 

6-10 soil/dry 97 

10-15 trash/dry 98 

15-20 trash/dry 100 

20-25 trash/dry 101 

25-30 trash/dry 103 

30-35 trash/dry 102 

35-40 trash/dry 104 

40-45 trash/dry 106 

45-50 trash/dry 109 

50-55 trash/dry 108 

55-60 trash/dry 107 

60-65 trash/dry 109 

65-70 trash/dry 109 

70-75 trash/dry 111 

75-80 

80-85 

85-90 

90-95 



Record of Gas Well Installation 
Jop. Number: 01.lo-i31- l_'f.. Job Name: ~~"I ~.-.s .s•r~+em w_e.n Number: d 3 t<.. 
Drilling Contractor: A,e:.~,I.. Observed By: -~.....:,·,,,,...,1 .... 1.>A-:~E.~10&,.,,,,.,_, ____ _ 
Started Install.: €~.ll-oi:f . Completed lnstal!.:._f:.._,;;;~,;y.._-__;•o:;._;'t.___ ____ _ 
Time: :toe,,.,..,_ Time: ---"-''%-~..:::.co..;;.· f',-f=""''-------
Top of Flange Elevation: 
Ground Surface Elevation: S-1J.':j Location: N \o'=,,ios, 9 E 5i6f..~S.o 

Actual -Oep th 

L/ FT 
(All Depth Below Ground Surface) 

0 FT 

~ FT 

FT 

FT 

FT 
FT 

FT 
5 FT q 36" I--

BOREHOLE 

Materials 

Intermediate or Final Cover: 
Material: c...l:s:y 60 .I m,d-er-: sr, j 

Top Seal: 
Material: 
Quntity. 
Hydrated: 

Backfill: 
Material: 

Bottom Sea.I: 
Material: 
Quntity: 
Hydrated: 

Filter Pack: 
Material: 

Riser: 
Material: 
Quantity. 
Diameter: 

Screen: 
Material: 
Quantity. 
Diameter: 
Plug: 

(;zQ;.I\ u )sC b M-hc, ·, -1::t. 
tJ.. ksJs-

fu,.,.l) u { ... r krrl:'-i<'. \::~ 
JJ.., bt!-J $ 

b,I\. 

5Y 

Weaver Boos Consultants 



Aquaterra Drillfng Log 
ORILLiNG $1.JIJCONTRACTP!'! 

f'lGC:r 

SHEETtOF HO!ENO. 

C~G:·r,._> ·· ?,\f 5 

HOLE'.t.OCATIOf( .. S!US ANO TYPES 01' oafLUNG 

Cr fii<, · 3 1:;,; ,'<NilSAMPLlliGEC!UIPMENT l-~--------'-'-----------------1 
Si.1.RF/\Clo ELEVATION 

f.lEPl"H ORlLlr,D INTO ROCK 0EP1'H Gr<Ol/illv,»,O.TER ENCOWTEREO 

TOTAi- OE~TH Of HOl.l, ,DEPTH TO WATER AND E!.APSB; TlME AFTER OR it.Li NG COMPl.lITE"O 

TOTAL t/Uf,\BER or- cmuiaoxm 

(SPECIF\') 

tl!SFOSJTION Of' HOLE !lACKFILLfaD MONffORlMG WELL OTttt:R (Sl'Elef'() 

OESCRIPTTONOF MATER1ALS 
r1no SCREE/liNG Gf;;O'raCH eAMPLE A!IAL YT!Ci\l 

RESULTS RESllt.ie s,'4APLlHlO. 
TlME 

- L- L t .r.··... ,/..... ,,. ...,.... _,..,.. . .,..::.__: . ..-,d,,,. ... ~ = --· L iT1 ":·:r ·:t~\··-;-··--- .. ',,,-\ 
/t>- L'--'vL.,< 

----

~,,__.= ---
. -
(~"-: '\ I 

- l/Jt,r,k 
: \r.; iri r· 
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_ t:::·~-d. a ~.. o~-si'"·, , J t~ •-\ T. \,.-;-

~◊--= ---. -
[P----

.... & -.~-----•"'--

AQUATE:RRA 
ENVJRONMENTA.L 50Ll,1110!~S, tNC. 

PROJeCT NAME HOLE NO. 

{SPECIFY) TOTAtCORf. 
RF.COVER\'. 

REMARKS 

p,-, 11 .. ,,i :;•kr•r';; ,, ·1· ~1- i \'.) 

... J: .... _., .... Vl ::~ --i-'-, ,·_ ".)t~---1.-'•~-~-? 1,.~ .. --.... 

,!){.::• ~1.,•~t:;t(.:".,, L.-::: ( ~~-~•: 1:,1-... ."-,~- , ,.. 
t...,,,_(-. l.,..·,•··~- ,,.\ ~- oi..:i,r,-~:.•.: ,J,r,_ .i_ 



·u 
';/- ENVffl.Q~At SOLUTIONS, INC, 

6980 West 153rd street . 
Qverland Park, Kansas 66223 

GAS WELL 
CONSTRUCTION 

DIAGRAM 
PROJECT NUMBtR: _..;,,.16;;.;:;5=2;.;..1.:..0 _________ _ PROJtCT NAME: 2005 Bridgeton Gos System COA 
GAS WELL NO.; 0t GW · 3£ WE'LL LOCATION: f;r'..L>;,a..t<>p• L<--, l ( :11 

INSTALLATION START DATE: __ -:-,_,z\'--'l,..;.,.~·=/,o"""s ______ _ COMPLETION DAT£:-· __ -·_·-➔,_-J._. ·1_, .. l-'-• \_."S-_· ________ _ 

DRILLER: f·'.\C C, · i3. Lv, (1, t 

COMMENTS:~----------------------------------

MOUNDED TOPSOIL 

t.ft 

Tl ~~1 
'3 ft P:5<i 
J. ---- ... ::{}:s= 
.---· -"<../:"-/' 

q ft 
Z-' ft ' , 

El 
· HYDRATED BENTON!TE SEAL 

SOLID PVC 

HYDRATED BENTONrtE SEAL 

·--- ISOLATION SOIL LAYER 

~- 1 1 /28 TO 3" DIA. WASHED NON-CALCAREOUS GRAVEL 

\ ft 

- 6" SLOTTED PVC 
WELL SCREEN 



lf'i<OjEC1. NAME 

/" ·<100.:3 l,.t" (~, <.::;I.It(~ ,::,,,;-. 

! Ji':CT NUMBER ,,1 

!tsi-5'2, tt; 
ON 

HOLE LOCATION 

SURf'ACE f.:LEVATION 

OVERBURDEN TfflCKNEBS 

DF!PT!i DRILLED INTO ROCI(, 

_TOT AL DEPTfl OI' HOLE 

GEOTECHNICAL SAMP[,ES (TOTAll 

SM!IPLES FOR CHEMICAL ANALYSIS 
[rci'fAI.I 

OISPOSITlON Of HOU, 

-"':..:· /f ~-..... ... .--✓·· 

-
1<>; _: t\)C,_.t \-,., 

1-- 'Z . . ft- ~ -J. 

----
-
: hJ"'. /-'--
-_JO----

""j""' ~- - ='« 

---
lf;1 ~ t;._)(;!",· i~ ..... . 

---

! 
!SPECIFY) 

Aquaterra Drilling Log 
pRlUING SUBCONTRACTOR _ .-

t4 t:~ c~l' 
NAME OF 0RilLER($) 

·B,, L('i~ \\'is 
!,"""""""CTURER'S O!;SIGNATIC/111 OF DRILL 

C:oA-ev· ii~- \ lo. v ·+· 1,_,;_ ·r 
SIZES ANO TYPES O!' uruWNG 
/\NO SAMPLING EOUlPMOO 

ORll.UNG Ei>IO DATE 

fl(;,(:E'.l,jO .. 

CtfvJ -1b 

:-1 f2'5(o5 
Om'"l'K GROUNOWATI!R 'ENCOUNTEJ<EO 

OEf'TH TO WAlffi ANO ELAPSED TIME AFTf1.R DRILLING ~-Ololl'LfETED 

l!NOISTURBHl TOTAL NUMSER OF CORE BOXES 

(SPECIF\') (SPEC!fY) (SPECIFY) 

new SCR~!;MI\Kl (;E,Di'ECH SAMP!.1:: ANl\l YTtc;,.L TiME 

RESU!. TS RESiJLTS SAMPLE No, 

(,SPECIFY) T◊TALCORE 
R!:'CO\IEJ<\ 

-~----...... , .•. 

O''J ~- ~ '. J i:w r rt(.,'•;'u, -.i~ i,'v '} l... 

.;:[<;):-= '"•----,--'•-----~-- ---------••-""""''" . /l") Z.:'' i:-,,- -·-"·- ---·•··----4--------•--"--"•"""'--
i'.;::~~<: "i~ .. :.~1~:-, ~--" C' 1·0 _P 

/ .. J(~ (,,J\k}-tA .. tc,i (~~ •"'-+'t"•r.\ .... -i'~·- 01, ... 

l(i:-1.f,· t-i:. ..... / c,.J., ~-:: f";l i ~--t•..-· 1,l-~; J,. : E;~ A. .J 6- _, .. f tJ.:.i-, ~· ··0 -·) ·=10 SJ, • 1 '.1 c,;Jf· 

-
s~_: 

---
q•'-= ---
10° -·-

i 
HCLENO 

AQUATERRA 
r!NVIRONl'iU~'NTAL !Sci.t..uf[ONS, INC. 



ENVIRO~AL SOtUT:l"ONS, INC; 
6980 West 153rd Street 

Overland Park, Kansas · 66223 

GAS WELL 
CONSTRUCTION 

DIAGRAM 
PROJECT NUMBE'Rr •. _ . .;.;16~5.::;;;2.;..:..1"'-0 _________ _ PROJECT NAM£: 2005 Bridgeton Gos System CQA 
GAS WELL NO.: ' C;E:;,,_.:, · 3' i; 

INST'ALLATION START DAT£: __ ·-:::'"'"'1!..,,7-"""-';··_,_{_.'C:':-._·::-______ _ 

DRILi.ER: f~. C y £:; l_,.'.~, , H ; 1: 

COMMENTS:------------------------------------

WELL HEAD ASSEMBLY 

MOUNDED TOPSOIL 

·Z,ft 

Tl 
3 ft 

t-
ro ft 

FLEXIBLE HOSE 

----- HYDRATED BENrONffE SEAL 

. . -- S01L BACKflll 

~---- SOLID PVC 

"--. ... __ HYDRATED BENTONIT£ SEAL 

- ISOLATION SOfl LAYER 

_ _...-.,.- 1 1 /2'' TO ·:/ DlA WASHED NON-CALCAREOUS GRAVEL 

--- 6" SLOTTED PVC 
WELL SCREEN 



·1or; 

HOl.E LOCATION ''-' 

(.., E t-<) 3 ·::/ 

OV!fRi,URDEN THICKNESS 

DEPTH OR!lLED INTO ROCK 

TOTAL Of.FTH of HO!.E 

G-e.Ol"ECHNICAI.. SAMPLES (iOTAl) DISTURBED 

SAMPU,S FOR CH.E;M!CAl. Al'/Ai YSiS (SPECIFY} 

Aquaterra DriHing Log 
ORILLIIIIG SUBCONTRACTOR 

AG"G.: 

MANLJFA F ORILL-

C-u.\!i.i["l)\ \\v '"t: t~AT 
SIZES ANO TYPES Of DRlUING 
AND SAMPLING EOU!?MB.'T 

DRILLING START DA'!E 

'=!!JC\ /os 
DPPTH GROUNDWATER EN0OUNTEF!ED 

HOLE NO. 

C-l ,;· v..> :'I ·-:i-

DEPTH TO V'AATER.AND EI.AFSED T!ME Al'TER ORIUING COM!'LHE[f 

(SPECIFY) {SPEClf'Y) (sPECJFY) (SPECIFY) 

SHEIIT f OF (. SHEET$ 

(TOTAL) l--------+---------+---------t--------lf----------1 
TOTAL CORE 

RECOVeR, 

D!SPOSITION or· HOU; 

DEPTH 

-
tC-= ls1JJ.J,;, 

----
- t;,)(.t-\ t. 

-
·le_: 

---
i.t.ei_: L~J (,,.J,) t .. {, 

--
r-;:;.-= ---
lt•'·' - 'J r - ii·i)...h\<:. -

DESCRJJ'T!ON Of !IIATERIALS 
F!!1.LO SCREENING GEOTE'CII SAMPI.I[ ANAL YT!ct,.~ 

RES(JI.TS RiaSIJI. TS SAMPLE !-10. 
TIME 

-_ t ';.'),,,J/.\. ... , ,-_f<rf'<"-J <>-, '·? / 1"1/;,,, !4'-'t '.5 ~ '""' , 
1--~__:: ..... l;:· 1T~:~'11J~~\: ,;·t~--~---~ ,.-r·-· ~--h.r~/tJ.t;· r- t.~~-cs- . 

: -~~~~-.. --.. ·-······-- ·-··- . . ---------·-·-----········ __ ,;~~~~f;-·----- , _____ ,. ___ ------~ ·---~----· .. -_ _13. -,, "------···•------, --~-:~~ ~~~ ··•.'.~;:;::'.:~:.'.'.1.,.,1 :~rj!{~,{··· ---· 
_g.u__:: {?"·-..} 4· \ t·;;k,,,y·;• .... ~~-, o:A "'f"'\\~~-' f. 1 

- l~ •'""f--~l, ft ,:;J.....,..u. r .... '!- .'p 1qt~ .._.fJL,,.A. t_ 

: ~-,t. .. ,.,,, (r-t-,,~;,.J:-.L:,-•,i''~,,l-~ {0 ~) (.:J'.!.i-~.i-~· t.~., 
,.. """' 
'fo-, --

.. ~.;.ti- ...... 
t\J-.. 

AQUATERRA 
E'NVt.RONtil-E"Nl'A.L $QlJJ'riONS.:INC. 

PROJECT NAME I-IOLH!O. 

{.[;,;: c_,..""? i.:_ ,\.,. ::1- I*"- .c-i"'l,·1·•·'f-' ~-l ~ 

C b (c!:.,1{' v,1,... .. ,i\_ 



u 
ENVIRONMENTAL SOLUTIONS', INC. 

6980 West 15Jrd Street 
Overland Pork, Kansas 66223 

GAS WELL 
CONSTRUCTION 

DIAGRAM 
PROJECT NUMBER: _ . .._;,.t6_5""-2_.1"'-0 _________ _ PROJECT NAME: 2005 _ Bridgeton . Gas System CQA 

GAS WEU NO.: ~Eu .. :i ·- '31 
/NSTAUATION START DATE: ._2_{_1-C\Jv5-__ . --~~
DRILLER: l~E..C...,. ··--"'16'"'"· • ...,,_\JJ=··:'. -'--'"; \i.,_ho-.----------

WELL LOCATION:--------------

COMMENT$; ______ - ___________________________ _ 

MOUNDED TOPSOIL 

J 
··£ ft 

ff 
·3 ft 

' -~-
<-;-· ft 

FLEXIBLE HOSE 

.____ HYDRATED BENTON/TE SEAL 

SOLID PVC 

-... ... ...____ HYDRATED BENTONITE SEAL 

------- ISOLATION SOIL LAYER 

-1 1/2" TO 3" OJA WASHED NON-CALCAREOUS GRAVEL 

6ti SLOTTED PVC 
WELL SCREEN 



l?l,OJECT NAME' 
__ ... ? c)r.) ~- Lt~· (;( 

( lE:CT f,IIJMBER 

OVER6URDEN 1H1CKNES$ 

DFPTH ORU.U!O 1Nro flOOI< 

TOTAL DEl'THOFHOL.E 

__ _ --:7,z f.J 
GEOl"ECHN!CAl SAMPI.ES (TOTAi.) D!S'l"URBED 

SAMPLSS FOR CHEMICAL ANALYSIS 
(TOTAL) 

Ol.'PTH flESCRll•TION OF MAtEFllALS 

-
i"'--=- uJ(;-c'.:.Lc 

q_rC --
- 1,. '-~· s,L \,.ji/irn ... 

---
(a'L'.: ---

I 

Aquaterra DrUHng Log 

MAWFACTIJREl!'SDESIG;,.,.,!ON OF DRILL 

( ,J,,..- r/ l\ c~..,-· J_.i 11A ( 
$121:S ANO TYPES OF OO!LUNG 
AIW'B.AMl'LING Etl'Ull'M!:NT 1--------------------------------1 

ORilLING START DATE .Rll.!.ING EWD OATE 

·:; 1. !'(! 1JS-
OE'FTtl GR0!/'10\IVATI'!R ENOOUNTeREO 

~:;i:-\ \"'• \c, ,5 

'-·-----· ___ ., ... _, ____ ,,,_ .. _,. 

UNtJlSTllRSE<> TO'fAL Nl/MB!m OF CORE BO)(ES-

(SPEClFYJ 

Ftl=I.DSCRF.ENlli!G 
RESULTS-

(SFEC!r-Yj 

GEOTECH SAMPLE AWIL YTICAL 
SAMPLE NO. 

TIME 

C}~ ~ 

(SPlcClf"I) TOTAL COA< 
RECOVERY 

"'bv- ,1. ( ( -;, :} ~~ k1 f'fl'l ..... J G·••.... -i~ ii~·!;,,'; i:; 
,~•-- .J. ~'S.~,.. -<=J-. r-( er~:-◊ y.-,~ i-'l..'~---~-.:. l .. ~. 

-:;iL 'c:'."'I;::,, 
- ----~-------·-·-·----·------~----------- __ ., _____ ... ! ,f.£! .. _c._ ... _ .. __ .. '16 -•• ...... ____ .I;:~~J~":~~:;:_:::~~::.;:~:.:;~:~_; __ ._ ·- ,,~ - '""· ·-· --•--····~· .,....,, __ .... ·-······•-·····~-- -·~· ----'--~ .~ ,.........,. -·· 

: C vi d.--.f ht-·,-;,.,.,., "· l "=t 2. q 
~v - 0 
[j•-

{V-t .?-o!.'.~.(;).:W1 ~..:,-~ (>, .,.,_fT,z~. {--~- ;;...,;:J-'· 

fv\~.,{ .... i.,,,,r :; (;,- (.~. (~ ~-Jl.i.,,t,r·iJ_,; .. ,l,_, 

---
::ice, 

---
i_o!._": ---
·O -

''----"'I 

PROJECT t,/AME HOLE NO. 

AQUATERRA 
S:NVfRONM'ID-trAL spt.,.trnoNS,iNc. 



. ENVIROma:N'W, SOLUTlONS, INC. 
6980 West 15Jtd Street 

Overland Park, Kansas 66223 

GAS WELL 
CONSTRUCTION 

DIAGRAM 
PROJECT NUMBER: _ ..... 1.::.:65::.=2;.:..;, 1~0 _________ _ PROJECT NAME: 2005 Bridgeton Gos System CQA 
GAS WEU NO.: 0--E[.,,.) ·· 3g WELL LOCATION:--------------
INSTALLATION START DATE: _ · _ _,_~}4\ .:;;..l'i""("-'es"-·. ______ _ 

DRILLER: AG_;;(~ (?2_. ,_,::Vc.;a.•.'.)_,,,.,_.11_,_i -~ --------

WELL HEAD ASSEMBLY/ 
.,,---·---i::;;L_.H._._ 

MOUNDED TOPSOIL~ 

' 

-=11) ft 

HYDRATED' BENTONITE SEAL 

SOIL BACKFIU. 

~~-sotro PVC 

---..____ HYDRATED BENTONITE SEAL 

· ISOLATION SOIL LAYER 

~--1 1/2'' TO 3" DIA. WASHED NON-CALCAREOUS GRAVEL 

· 6" SLOTTED PVC 
WELL SCREEN 



HOLi, LOCATION 

(~ e; (•.> 

SURl'ACE ELrfVATrON 

OVERBURDEN THICKNESS 

DEf>Trl DRILLED llffO ROCK 

TOTAL DITT'Tl1 Of' I-IOU, 

SAMPI.F.S FOR CtiEMICAl. At4ALV61S 
(TOTil.Li . 

(SPECIFY) 

D/SPQs/TIO!,/OF HOLE BACl(FJLLflO 

OEPTii DESCRIPTION OF MATE~IA.LS 

.. - ~ tJ0,.l1,_ 

'!P-=J 
--

-~_\o_: 
---

0C~ t,.)uJ!.,,~ 

---
~p - ' i j --:= '\ . ..i..nt,~L(. __ 

=- ,.fe,~ .,~ !,;,S: (.\ 

··)fO-= 

---

Aquaterra DrirUng Log HOLENO: 

l,i6l.1J -J ff 

$1ZES i\:ND TYPES OJ' PRll.UNG 
ANO SAMPU!4G EQ uiPM:ENT 

DEPTH Gln:ul,MJVl"/\TER ENOOUl>fffiRF.D· 

ORlU.ING ENO DATE , -".)_. I ·,,,. t· ... ,. ') 

. . f .,. r. 1:....J. .,. . 

DEPTH TO WATER ANO E!APSeo T1ME AFTER DRILLING COlill'LF.TEO 

TOTAL WIJMHER OF CCR£ BOXES 

(SPECIFY) (S!'£Cll'V) (SPECIFY} 

. ...:.........,......-· 

MONITORING Wat O'rtlER(SPElt,;r•/ SIGMATUREO'F INSPECTOR 

FlEW SCREENING GF.t>'fECH SAMf'I.E ANAf. YTICAL 
ftESULTS RE!lULTS ~LE NO, 

SHE!ff 1 OF st!EETS 

! 

TOTAJ.CORE 
RECOVER\ 

~l;-·-= c-At ti./ fh~ ~i\{rd.· c-.,..."' 

: "' . · ' ' _ .. ~J.~!1?...:-~:j __ ... J~ __ L!:f.. _____ ... _____ "·•-----· _ ~.....,. u- lie. o. .. ~t.J . ..:. ..... ........,_ ... -. ...,. ... - --, .. -----.... ·---+----· .. ~----"""'----------.-... ~ ... r--i, ..... ,.,-.. ........ w .... -· ___ .., _ 

q◊ = E,uL .P f {:,(,.,,.. (;;;,,,{ ;. .. J .... { (.\°,; ~ +-· /\Jo .a....\\,i .11,,i hs ~ ,"\ -h,;,: c.'i ~ = ('\_E\.J-lrt~ ~l.~ o½·'f-i?:v ~t!!.C.. ... -
,y:<::....= ---

N -~,:..Jo-

I 
PROJECT NAME HoLENO. 

AQUATERRA 
~~w,AouM~IIJ'fAJ. SQi.;uTioN"s, ~NC. 



ENVIRONUN'rAL SOLUTIONS, ING. 
6980 West 153rd Street 

Overland Pork; Kansas 68223 

GAS WELL 
CONSTRUCTION 

DIAGRAM 
PROJECT NUMBER; --'-l6;;..,;:;5=2.-'-10---~-------- PROJECT NAME: i005 Bridgeton_ Gos System COA 
GAS WE'LL NO,: Gt e· '-L.' ··· 3- c, WELL LOCATION:··-------------
INSTALi.AT/ON START DATE: ""':+· I \ 3 f O 5'-------
DRILLER: ~Ai;- G 6 . \,,:,,): Iii ,l 

COMPLETION DATE: --'-l'_,_i t-':'~-"-(f;-"-5''-. ________ _ 

INSPECTOR: __JM11:H•v;v1 ll-1:1+( f1, ..... ·'=0i'..c..' ______ _ 
(., ( 

COMMENTS; ___ ~------------------------------

MOUNDED TOPSOIL~ 

·i. ft 

rt·-
-~ ft 

t 

wo ft 

-FLEXIBLE HOS£ 

----.___ HYDRATED BENTONlTE SEAL 

--SOIL BACKFILL 

.... .._ ____ SOUD PVC 

--HYDRATED B£/i!TONITE SEAL 
-·-- ISOl.ATION SOIL LAYER 

f 1 /2'' TO S' Olk WASHED NON--CALCAREOUS GRAVEL 

---- 6;, SLOTTED PVC 
WELL SCREEN 

l ft 

r 



Well Log 
American 
Environn1entaJ 

. Group Ltd. OATE:_~..--.-:6""'/2cc.61.;:;20.;...0_4 

l'HO.JIW'I' NA.MR 

l'HO,Jl<:CT# 

BRIDGETON 

1-04-026 

DRILLING 
GEW 40 WELL NUMBER OR NAME 

31' LINEAR FEET OF DRILLING 

31' 
1-----

LINEAR FEET OF COMPLETION 

o· LINEAR FEET OF ABANDONMENT ----

Well Asbuild 

FT 5' 

Top of ground elv. 496.74 -----1 .. ,....,.,........,.,-,+rl TOP 
Backfill Material 2' 

-~~ 

Ben!oni!e plug _2_• ~~-----
Length of Solid _14_· _____ ......,H+H+H+H+ 

Bad<.fill Material _5' ___ --~-• 
Bentonile plug _2· __ _ 

~::~:cr_c_c_n_d1 __ t.,.w_n_s_: ;i:=:;t: Isolation Layer _1_· ____ .. _ ._ •.• \ •• ·. :>;/ 
Site conditions: Length of Gravel _1s_·__ ./ :-. :::.:'co·.· 
Rig hrs: Pack ,-_,- ·::: :; 0 0 

... s_e_rv_lce_: _O_ill_O_K ___ R_a_id_ia_to_r_J O_K __ G_re_as_e_l_O_K ___ Lenglh of Perl. 16' - .. :"< :/>: O 
0
o : 

·,·.•,:,:<·"•'.'" ... :,: 
NOTESi Pipe :-:-:: :> 0 
northinq 1067960 :- O 0

0 
:::;::: 

eastinq 516561 Style of Pipe 6"'SCH80 PVC . . . . : . , . ·.-: 0 :<:>> 

Bollom of bore 31' 

·.·.·.·- :, 0 0 

<-

Q 

Bore diameter 36' :-~ - JO' 

MONITORING LOG Well Borin«: :Log 
Degree of Deg,ee of 

Time OXYGEN H2S LEL/CO Depth Comoosition Decamp. Moisture Temp 

7:00 20.9 0 0 0 GEWSO 0-10 DIRT-HHT UGHT DRY 
8:00 

,, 
00 0 10-20 " LIGHT DRY 

9:00 20.9 0 0 0 GEW40 20-30 HHT LIGHT DRY 
10:00 0 0 0 30-40 HHT LIGHT DRY TD3i' 
11:00 " 00 0 40-50 

12:00 20.9 00 0 GEW41 50-60 
1:00 .. 

00 0 60-70 
2:00 . 

00 0 70-80 
3:00 80-90 
4:00 90·100 
5:00 100-110 
6:00 110-120 

Notes 120-130 

130-140 

140-150 

BRETTW!LUS 6!26/2004 
CLIENT REPRESENTATIVE DATE A.EGL SI'l'E SUPERVISOR DATE 

NAME&TI'l'LE 

64 

73 
79 



Gas Extraction Well Drilling Summary Weaver Boos Consultants 

Project Name: 2009 Gas System Project Number: 0120-131-17 --------------
Project Location: Bridgeton Landfill QA/QC Monitor: Joshua Ross --------------
Well No.: 41R Elevation Ground 507 .0 

Exact Location {Coordinates): N:1068086.2 E:516649.1 

Date Started: 9/28/2009 Date Completed: 9/28/2009 

Boring Size: 36 inch Total Depth: 109 

Length of Perforated Pipe: 88 length of Solid Pipe; 20 

Comments: 4 feet north of existing well 

Depth Material Drilled Temp. Comment 

0-2 soilldry 94 

2-4 soil/dry 94 

4-6 soil/dry 94 

6-10 soil/dry 94 

10-15 trash/dry 96 

15-20 trash/dry 96 

20-25 trash/dry 97 

25-30 trash/dry 98 

30-35 trash/dry 99 

35-40 trash/dry 101 

40-45 trash/dry 101 

45-50 trash/dry 104 

50-55 trash/dry 107 

55-60 trash/dry 110 

60-65 trash/dry 113 

65-70 trash/dry 113 

70-75 trash/dry 117 

75-80 trash/dry 118 

80-85 trash/dry 121 

85-90 trash/damp 124 

90-95 trash/wet 128 



Gas Extraction Well Drilling Summary Weaver Boos Consultants 

Project Name: 2009 Gas System Project Number: 0120-131-17 -------------
Project Location: Bridgeton Landfill QA/QC Monitor: Joshua Ross 

95-100 trash/wet 129 

100-105 sludge/wet 136 

105-110 sludge/wet 136 

110-115 

115-120 

120-125 

125-130 

130-135 

135-140 

140-145 

145-150 



Record of Gas Well Installation 
Job Number: OJ.:2.t,- t.31- t 9:: Job Name: ;l.~9 1-..s &y:.stem We_~ Nurpber: 4 i t( 
Drilling Contractor:A,~,G,L Observed By: ~~1$0€~.,, 
Started Install.: (r~J.."i;·-o9 Completed lnstalL:~:ir~~-""J 
Time: (;;;·o()::;...,. Time: u.·ot,,,-.. "VI. 

Top of Flange Elevation: 
Ground Surface Elevation: 5'0 ·1.0 Location: N (bC:.S0 6t:z. E 5'1£~<Q-().J1 

Actual Depth 

LJ FT 

(All Depth Below Ground Surface) 

0 FT 

FT 

y FT 

FT 

FT 
FT 

/u'5 FT 
101 FT q 36" 1-

soREHOLE 

Materials 

Intermediate or Final Cover: 
Material: c..l5 y .Seil m,,d:;:er-:sa J 

Top Seal: 
Material: 
Quntity: 
Hydrated: 

Backfill: 
Material: 

Bottom Seal: 
Material: 
Quntity: 
Hydrated: 

Filter Pack: 
Material: 

Riser: 
Material: 
Quantity: 
Diameter: .. 

Screen: 
Material: 
Quantity: 
Diameter: 
Plug: 

Ge-""'-• A \g.[ be,l\'ha, ', :l::t. 
tJ.. ksys-

G>tM 1.)./Af: ~QjY',\tt,. 
l;t. b,,js 

c..pyc.. 

Weaver Boos Consultants 



Gas Extraction Well Drilling Summary Weaver Boos Consultants 

Project Name: 2009 Gas System Project Number: 0120-131-17 
----------------

Project Location: Bridgeton Landfill QA/QC Monitor: Joshua Ross 

Well No.: 42R Elevation: Ground 507.1 

Exact Location (Coordinates): N:1068161.5 E:516689.7 

Date Started: 8/18/2009 Date Completed: 8/18/2009 

Boring Size: 36in Total Depth: 101 feet 

Length of Perforated Pipe: 97 Length of Solid Pipe: 20 

Comments: 

Depth Material Drilled Temp. Comment 

0-2 soil/dry 90 

2-4 trash/dry 94 

4-6 trash/dry 95 

6-10 trash/dry 91 

10-15 trash/dry 94 

15-20 trash/dry 97 

20-25 trash/dry 96 

25-30 trash/dry 93 

30-35 trash/dry 91 

35-40 trash/dry 94 

40-45 trash/dry 96 

45-50 trash/dry 93 

50-55 trash/dry 98 

55-60 trash/dry 99 

60-65 trash/dry 102 

65-70 trash/dry 108 

70-75 trash/dry 104 

75-80 trash/dry 107 

80-85 trash/dry 109 

85-90 trash/damp 110 

90-95 trash/damp 119 



Gas Extraction Well Drilling Summary Weaver Boos Consultants 

Project Name: 2009 Gas System Project Number: 0120-131-17 ---------------
Project Location: Bridgeton Landfill QA/QC Monitor: Joshua Ross 

95-100 trash/damp 117 

100-105 trash/damp 118 

105-110 

110-115 

115-120 

120-125 

125-130 

130-135 

135-140 

140-145 

145-150 



Record of Gas Well lnstal!atlon 
Jop. Number: OIJ.c-L31- l_t- Job Name: ;t.O;:)G\ ~...,s ,system ~ Number:_4_ol___,_1<......___ 
D r1 II in g Con tr a ct or: & , e:, G. L Ob served 8 y. -~......:·'!':". ""'1,:""i,,=...,_'-R~°'-=-'"'-----------
St a rted Install.: 1-18"--o? Completed Install._· _l!J=-.... _'f:..::8':;...·_;;;0'""'"1 _____ _ 

Time: c.-00......... Time: _ ..... / .... ,_~ .3....,.o,.,.-.,._,,,.,:L--____ _ 

Top of Flange Elevation: 
Ground Surface Elevation:._----"5'"'-o1_· ..,_,.,_I ___ _ 

Actual Depth 

y FT 
(All Depth Below Ground Surface) 

0 FT 

FT 

FT 

FT 

FT 
FT 

FT 
FT 

36" 
BOREHOLE 

Materials 

Intermediate or Final Cover: 
Material: c..11:y 6 C>1l m,..,+:er-:.,.1 

Top Seal: 
Material: 
Quntity: 
Hydrated: 

Backfill: 
Material: 

Bottom Sea.I: 
Material: 
Quntity: 
Hydrated: 

Filter Pack: 
Material: 

Riser: 
Material: 
Quantity: 
Diameter: 

Screen: 
Material: 
Quantity: 
Diameter: 
Plug: 

Ge-AA u..l0C bel\ho. ·, t::<.. 
lJ.. b,9Js 

G,r.,.o I--' k ~o:b:i\ '. \-;e,, 
/;l_ ~JS 

c..?VL 

Weaver Boos Consultants 



Gas Extraction Well Drilling Summary Weaver Boos Consultants 

Project Name: 2009 Gas System Project Number: 0120-131-17 
----------------

Project Location: Bridgeton Landfill QA/QC Monitor: Joshua Ross 

Well No.: 43R Elevation: Ground 511.6 

Exact Location (Coordinates): N:1068294.8 E:516575.9 

Date Started: 8/15/2009 Date Completed: 8/15/2009 ----------------
~~g~m: ~~ Tot a I Depth: 118 

----------------
Length of Perforated Pipe: 97 length of Solid Pipe: 20 

Comments: 

Depth Material Drilled Temp. Comment 

0-2 soil/dry 95 

2-4 soil/dry 95 

4-6 soil/dry 96 

6-10 soil/dry 94 

10-15 trash/dry 97 

15-20 trash/dry 96 

20-25 trash/dry 99 

25-30 trash/dry 97 

30-35 trash/dry 96 

35-40 trash/dry 99 

40-45 trash/dry 101 

45-50 trash/dry 99 

50-55 trash/dry 99 

55-60 trash/dry 104 

60-65 trash/dry 102 

65-70 trash/dry 103 

70-75 trash/dry 105 

75-80 trash/dry 108 

80-85 trash/dry 109 

85-90 trash/dry 110 

90-95 trash/dry 110 



Gas Extraction Well Drilling Summary Weaver Boos Consultants 

Project Name: 2009 Gas System Project Number: 0120-131-17 ---------------
Project Location: Bridgeton Landfill QA/QC Monitor: Joshua Ross 

95-100 trash/dry 107 

100-105 trash/damp 115 

105-110 trash/damp 112 

110-115 trash/damp 113 

115-120 

120-125 

125-130 

130-135 

135-140 

140-145 

145-150 



Record of Gas Well Installation 
Job Number: Ol.."lD-t.31- I '1- Job Name: :l~', ~s; ,sy.stem V{e_f~ Nurriber:_1/'--3__,_R __ 
Drilling Contractor: &,e:,b,L Observed By: ~l'-'A--XO€G . 
Started Install.: 'ff-1-5··-o'i Completed lnstall.:.~ff'"""-~'=-s-_··-_0 ,..!.1' _____ _ 

Time: H QQ••""'" Time: ___.l-'-'P ..... ci'....,.O='""'""'--'.J,------

Top of Flange Elevation: 
Ground Surface Elevation:_---=s-:......1_1_. "=·· ___ _ 

Actual -Depth 

4 FT 

(All Depth Below Ground Surfa 

0 FT 

FT 

FT 

FT 

FT 
FT 

FT 
FT q 36" I--

BOREHOLE 

Materials 

Intermediate or Final Cover: 
Material: c..lsy 6c,1 I f\'\,,,h,-; e I 

Top Seal: 
Material: 
Quntity. 
Hydrated: 

Backfill: 
Material: 

Bottom Seal: 
.. Material: 

Quntity: 
Hydrated: 

Filter Pack: 
Material: 

Riser: 
Material: 
Quantity: 
Diameter: 

Screen: 
Material: 
Quantity: 
Diameter: 
Plug: 

GQJ\,14\c.c he"':hl\. ·, t:t. 
.. t~ ksJs 

G,,M -. .. der O:f\-b-1\ '. b:. 
Id- &\JS 

C:..~1/L 
:t '1: 

Weaver Boos Consultants 



American 
Environmental 
Group Ltd. 

PRO,rnCT NAME 

PRO.mGT# 

BRIDGETON 

DRILLING 
GEW 44 WELL NUMBER OR NAME 

111' LINEAR FEET OF DRILLING 
1----

111' LINEAR FEET OF COMPLETION ----
O' LINEAR FEET OF ABANDONMENT 1----
Time in: _ __,,_,,,, __ Time out: 

Wea th er conditions: Sunny 
Site conditions: 
Rig hrs;: 

Service: Oil/OK Raidiatorl OK Grease/ OK 

NOTES: 

MONITORING LOG 

Time OXYGEN H2S LEL I CO 

7:00 20.9 0 0 0 GEW44 

8:00 00 0 
9:00 00 0 

10:00 00 0 
11:00 0 0 0 
12:00 20.9 0 0 0 GEW45 

1:00 
2:00 

3:00 

4:00 
5:00 
6:00 

Notes 

northing 1068434 

easting 516497 

CLIENT REPRESENTATIVE 

NAME &TITLE 

Well Log 

Top o( ground elv 

Backfill Material 

8e11tonile plug 

Length of SoHd 

Backfill Malerial 

Bentonite plug . 

Isolation Layer 

Length of Gravel 

Pack 

Length of Perl. 
Pipe 

Style or Pipe 

Bottom of bore 

Bore diameter 

Deplh 

0-10 

10-20 

20-30 
30--40-

40-50 

50-60 

6.0-70 

70-80 

80·90 

90-100 

100-110 
110-120 

120-130 

130-14-0 

140-150 

DA'rE: 711/2004 ------

Well Asbuild 

t ~ 
FlS' 

517.67 TOP -
2' ................. J I 
2' 

25' 

15' 

2' 

1' ---· 
89' 

86' 

___ ,,, ... 
~~:::;;~:;: - :>· ______ . .._. ~.,...::.::::<:: 0 0 

.......... 00 .. 
·.•::-:-: 0 0 

----·~· -· ·.,-'·-'.-· "-''. :--;--;t,. 
:::::::;:'.: 0 0 : .. 
:::>::: 0 0 .... . 

6'SCH80PVC /If~ ~; .. . 
111' 

ll 
" 

···----1 
36" 110 

Well BorinJr Log 

Degree of Degree of 

Comoosilion Decomo. Moisture Temp 
OIRT-MS\/1 LIGHT DRY 62 
MSW LIGHT DRY 66 
MSW UGHr DRY 71 

MSW UGHT DRY 71 
WOOD-MSW UGHT DRY 77 
MSW HEAW WET 79 
MSW HEAVY WET 61 

MSW HEAVY WET 86 
MSW HEAVY WET 94 
SLUGE HEAVY WET 96 
$LUGE HEAVY WET 100 
SLUGE HEAVY WET 102 

BRETT WILLIS 7/1/2004 
AEGL SITE SUPERVISOR DATE 



Gas Extraction Well Drilling Summary Weaver Boos Consultants 

Project Name: 2009 Gas System Project Number: 0120-131-17 
----------------

Project Location: Bridgeton Landfill QA/QC Monitor: Joshua Ross 

Well No.: 45R Elevation: Ground 501.2 

Exact Location (Coordinates): N:1068616.2 E:516560.5 

Date Started: 8/14/2009 Date Completed: 8/14/2009 ----------------
Boring Size: 36in Tot a I Depth: 77 ----------------
Length of Perforated Pipe: 60 Length of Solid Pipe: 20 

Comments: 10 foot N of existing well 

Depth Material Drilled Temp. Comment 

0-2 soil 90 

2-4 soil 90 

4-6 soil 90 

6-10 soil 90 

10-15 soil 90 

15-20 soil 95 

20-25 soil/trash/moist 105 

25-30 soil/trash/moist 105 

30-35 trash/moist 108 

35-40 trash/moist 110 

40-45 trash/wet 110 

45-50 trash/wet 110 

50-55 trash/wet 115 

55-60 trash/wet 110 

60-65 trash/wet 115 

65-70 trash/wet 125 

70-75 trash/wet 120 

75-80 trash/wet 129 

80-85 trash/wet 128 

85-90 



/_ .. ,. 
; 

Record of Gas Well Installation 
Job Number: Ol~()-i.31- t '1- Job Name: .;t0:>'l 'j".5S ¥}em ~ell Nuµber: 
Drilling Contractor: ~, tL G, ~ Observed By: _:__llci, _s .. 
Started Install.: 'Y-IY- 0 l Completed lnstall.:_8 ___ -_,v~·-~o~------
Time: h:po<S.•"- Time: ___ J..,.t ..... :cx,._:)='l=.,.,,..__ ____ _ 

Top of Flange Elevation: 
Ground Surface Elevation: __ 5,;._o_\ __ ...... i ___ ~ 

Actual Depth 

y FT 

(All Depth Below Ground Surface) 

0 FT 

FT 

FT 

/1..:, FT 

} 15 FT 
FT 

FT 
FT q 36" ~ 

BOREHOLE 

Materials 

Intermediate or Final Cover: 
Material: c.../sy 6C )\ 00, 4 hr: s\ I 

Top Seal: 
Material: 
Quntity. 
Hydrated: 

Backfill: 
Material: 

Bottom Seal: 
Material: 
Quntity. 
Hydrated: 

Filter Pack: 
Material: 

Riser: 
Material: 
Quantity: 
Diameter: 

Screen: 
Material: 
Quantity. 
Diameter: 
Plug: 

G@o, -1,\0C be!\Thlh·, t:(... 
tJ.. bs3i 

fuct:.I\ u le..c: reoho ', r:e. 
JJ._ taJS 

S.(., 

Weaver Boos Consultants 



Gas Extraction Well Drilling Summary Weaver Boos Consultants 

-- Project Name: 2009 Gas System Project Number: 0120-131-17 ----------------Project Location: Bridgeton Landfill Q Al QC Monitor: Joshua Ross 

Well No.: 46R Elevation: Ground 506.2 

Exact Location (Coordinates): N:1068710.5 E:516665.6 

Date Started: 8/13/2009 Date Completed: 8/13/2009 ----------------
Boring Size: 36in Tot a I Depth: 87 ----------------
Length of Perforated Pipe: 70 Length of Solid Pipe: 20 

Comments: 5 foot nw of existing 

Depth Material Drilled Temp. Comment 

0-2 soil/trash/moist 95 

2-4 soil/trash/moist 95 

4-6 soil/trash/moist 95 

6-10 soil/trash/moist 98 

10-15 trash/wet 115 

15-20 trash/wet 115 

20-25 trash/wet 115 

25-30 trash/wet 115 

30-35 trash/wet 115 

35-40 trash/wet 125 

40-45 trash/wet 125 

45-50 trash/wet 130 

50-55 trash/wet 127 

55-60 trash/wet 136 

60-65 trash/wet 137 

65➔70 trash/wet 137 

70-75 trash/wet 135 

75-80 trash/wet 139 

80-85 trash/wet 139 

85-90 



Record of Gas Well Installation 
Job Number: Ol~t>-t31- i '1- Job Name: .-;lex:.9 !J':S? ..system ~ Nul').1ber:___.Y ..... 6"'--'-r<..,;___ 
Oril ling Con tractor: . ._£A......,,;---1:.+'--=G~; L..._____ Observed By: -~__,-=l=v="'--'-'J(.,..,.10':"'""S.__ ____ _ 
Started Install.: ?f-t3-c;l Completed lnstall.:_.'f...___,• , ..... 1_-0-'I _____ _ 
Time: 1f'..'-<'&°";...... Time: 1;;,_,:30~ 

Top of Flange Elevation: 
Ground Surface Elevation:_5':;...o_· <..;;..;. •..;;:;L ______ _ 

Actual Depth 

4 
(All Depth Below Ground 

0 

y 

FT 

FT 
.?.o FT 

q 36" ~ 
BOREHOLE 

--'~-::..::P, '-=--------

Materials 

Intermediate or Final Cover: 
Material: 

Top Seal: 
Material: 
Quntity: 
Hydrated: 

Backfill: 
Material: 

Bottom Seal: 
Material: 
Quntity: 
Hydrated: 

Filter Pack: 
Material: 

Riser: 
Material: 
Quantity: 
Diameter: 

Screen: 
Material: 
Quantity: 
Diameter: 
Plug: 

Gr4t'o u..)0,C bel\Thf\. ·, t-e.. 
l a. b., s;s-

Gn,n -...J /..,c beoh" '. \::€.. 
,~ &tj ~ 

fu,I\ 

Weaver Boos Consultants 



Gas Extraction Well Drilling Summary Weaver Boos Consultants 

Project Name: 2009 Gas System Project Number: 0120-131-17 
----------------

Project Location: Bridgeton Landfill QA/QC Monitor: Joshua Ross 

Well No.: 47R Elevation: Ground 521.9 

Exact Location (Coordinates}: N:1068692.6 E:516445.2 

Date Started: 8/13/2009 Date Completed: 8/13/2009 

Boring Size: 36 Total Depth: 65 
----------------

Length of Perforated Pipe: 48 Length of Solid Pipe: 20 

Comments: from existing well 10 foot sw 

Depth Material Drilled Temp. Comment 

0-2 soil/dry 94 

2-4 soil/dry 94 

4-6 soil/dry 94 

6-10 soil/dry 94 

10-15 soil/dry 105 

15-20 soil/trash/rnoll/trash/moist 110 

20-25 soil/trash/moist 110 

25-30 soil/trash/molst 110 

30-35 soil/trash/moist 116 

35-40 soil/trash/moist 118 

40-45 trash/wet 120 

45-50 trash/wet 120 

50-55 trash/wet 125 

55-60 trash/wet 139 

60-65 trash/wet 137 

65-70 

70-75 

75-80 

80-85 

85-90 



Record of Gas Wei! Installation 
Job Number: 01.:io-L,I- i '1" Job Name: ;t.~'1 ~~s &•tr;k:m ~ Number: !./ 9- R 
Drilling Contractor: A,!:'.,!:>.L Observed By: -~-'"·"""""l"""w.,.'"""'--J{...,1~!:!"'-..... , ____ _ 
S~arted Install.: '.i·O-c,~ C?mpleted lnstall :._'i>'~· '=3~-...:;..o..,_·P _____ _ 
T1 me: ft · ODo,...., Trm e: _ ..... ~.;..,,' .3.a.:O...,,(,;,...,_c::,.,,__ _____ _ 

Top of Flange Elevation: 
Ground Surface Elevation: Sz..c.9 Location: N io'7l?692,bE5°1b\ft-f5'.,z. 

Actual -Depth 

4 FT 

0 FT 

FT 

FT 

FT 

FT 
FT 

FT 
FT 

36" 
BOREHOLE 

Materials 

Intermediate or Final Cover: 
Material: d,::y 6C>) \ M•d::er:: s J 

Top Seal: 
Material: 
Quntity: 
Hydrated: 

Backfill: 
Material: 

Bottom Seal: 
Material: 
Quntity: 
Hydrated: 

Filter Pock: 
Material: 

Riser: 
Material: 
Quantity: 
Diameter: 

Screen: 
Material: 
Quantity: 
Diameter: 
Plug: 

GrM, .1. )csC be,l\:h,C\. ', t:e. 
lJ... bs~;s 

G,r<>D u.l..:.c ~/\-ho,,'.½:. 
J;,_ b..:J s 

ii ,{ 

I ro 3' ~{:tqJe.l 

Weaver Boos Consultants 



SH!cET'l Of , SHEET1:i· 

l Aquaterra: DrUUng Log 
OWLLING·s~coNTRAOTOR 

A.5 C::-1 
NAMF;:-OF 0/!ftl.l'::R(S) 

<v1- l:.i0d\P 
"ION MI\NOFil;C'fU!'!f.R'S Dr:S1GN1rnoo OF Dl'llLL 

V) ./; o:L,.~~·~,_,-. Ce, \:,Z,V' (f, \ !,.v- -:r f\/\ ""( AP· ro 
.HOLE LOCATION .Sl4£;'.8 ANO TYPES OF DRILLING . 

Cti;\,,_) Al'IDS'AMPUNGEQUIPMEN'I 1----------------------------1 
SUl!FACE EiLEVATION 

<;;,- '2},;; 
OVERBURDEN THICKNESS 

DEP'rH 0Rll,,LEDIN1"0 ROCK 

TOTAi. oaPTH OF HOLE 

SAMPLES FOi<. CHEMICAL ANAt. 'I SIS 
{TOTAq 

._ .......... ......__.__._~, 

OISPOS!TION OF HOLE 

Dl!:'fURBEI) 

(SPECIFY) 

DESCIW'TION OF MATERIALS 

-5'1:~ 
-
- t~)c>-.!'.~ l-~: -

I 

DRILi.iNG START OA:H, 

"'.ll Ur,/,05 
OEPrrl GF!OUNDWATE!! FNCOl.ffiERm 

DEPTH TO WATER ANO ELAPSED TlME Af"l'ER OOlllll-Je COMf'LEiW 

UNDISTURBE,:i ..... TOTALNUMBlaROF'COfWllOXcS 

(SPECIFY) 

FlEI.D SCREENING 

RESULTS 

...,.__,__Y,___.-••• ....... •-

GEO'rnCH SAMf'!.E ANALYTICAL 
RESULTS SilM!>LE NO. 

(SPECIFY) 

TIME 

·1::;0_: ;1z'y"· 
: : ..................... ,,~.•-.. ~ .. --•~---···---··. --·~,,.. ~"'•---•--.. ... , •• ~•··-·~--..~, --,~......,•--....---... --.•---•/ 

---
q.f.L-= 

---
t":?..:: ---
fie:...: 

-

i 
PROJSCT NAME rlOtF.I,'O. 

AQUA TERRA 
ENVIRi;,NM:f':.NTlu. SOLll=TiON$, ,no. 

(SPECIFY) 

REMARKS· 

f-.J,1 Ct 'J tt r., i i1J ~ 

f"i..-cf.,1 l----e_/" , [., l .. ~ 

10TAL.CORE 
R~COVER> 



-, ENVIBOmreNTAt SOLUTIQNS, INC, 
6980 West 155rd Street 

'Netland Park, Kansas 66223 

GAS WELL 
CONSTRUCTION 

DIAGRAM 
PROJt.CT NUMBER: _..:..16;;.;;5.=2;;..;..10.;;_· _________ _ PROJECT NAM£: 2005 Bridgeton Gos System CQA 

GAS WELL NO.: Get W ··• :-{SA WELL LOCATION;--------~-----
INSTALLATION START DATE: ---_...,j_.1;-'\""'"&.,.,._j .:...-o ... 5 _____ _ 

DRILLER: _ __.12).f&.,_··-=f.?-_;,:..;.. '--"\,c;::,,_):;._L,_,_\'-'I :_,,\ _______ _ 

COMPLETION VAT£: _··::r \ {,...;.\v...,.{,..,o_s· ________ _ 

''i '' J I, INSPECTOR: t);iq::lli,_c.,, r·)•o, C, <Cf SJ, /\ 
\..) ..,; 

COMMENTS: ___________________________________ _ 

WELL HEAD ASSEMBLY 

MOUNDED TOPSOIL--~ 

""-

y; ft 
/ 

,,,- FLEXIBLE HOSE 

.....J--~- SO/L BACKf'ftL 

--HYDRATED BENiON/TE SEAL 

- S01l BACKFIil. 

- HYDRATED BENTONITE SEAL 
---- ISOLATION SOIL LAYER 

·· - 1 1/2" TO 3" DIA. WASHED NON-CALCAREOUS GRAVEL 

_.,.,. . .-- 6" SLOTTED PVC 
WELL SCREEN 

\ ft 



AQUATE RA 
, - ~ONMENTAL SOLUTIONS, INC. 

; 6980 West 153rd Street 
· ·,erland Pork, Kansas 6622.3 

GAS WELL 
CONSTRUCTION 

DIAGRAM 
PROJECT NUMBER: -"-"16=52"""".1 __ 0 _______ _ PROJECT NAM£: 2005 Bridgeton Gas System CQA 

GAS WE:LL NO.: Ger w - 4JJ_A- WELL LOCATION:------------
INSTALlA110N START DATE.": 7- \ { h IO 5 

DRILLER: A f: A: - fo - l,,Y, \I ; \ 
COMPLETION DAT£: __ --=,~l{..:;.bJ-1.r-0....:5 _______ _ 

INSPECTOR: cJ~«,,. i\1f::\s,qu,.-i r"\ 

COMMENTS:--------~----------------------

WELL HEAD ASSEMBLY 

MOUNDED TOPSOIL 

-G ft 

ft 

~iI~~~ I f:~~-
,i-•,.l',.-\1: ... • I :,,..>:.·~ 

~plf ~~~r~~t \ ,t 

FLEXIBLE HOSE 

HYDRATED BENTON/TE SEAL 

SOIL BACKFILL 

SOLID PVC 

h~DRATED BENTONITE SEAL 
ISOLATION SOIL LAYER 

1 1 /2'' TO 3" DIA. WASHED NON-CALCAREOUS GRAVEL 

5• SLOTTED PVC 
WELL SCREEN 



PROJECT NAME 

'"! fJa 5 LJ:.c._ 
iJECT NUr~affl'! 

l.,,).,, H s / 1+-,c1;. .. <l:k· ,, 
{(-,. 05'2 .. , !,'.:) 

. N 

liOLE LOCATION 

Aquaterra Drilling Log 
DRILLING S-w-n 1,~,'0I'! 

ttG' ~: 
NAMEOF CiRILLct<(SJ 

flj,L,.'.>"(tl)s 
fi!Atrtl,ACTVREl<'S DESIGNATIO!I OF !lfl!U . 

_ C1,,..!.;;,.,.n,; O,,;,.... .r:rv-, ·z-
,Sll!;S ANO Tl'PraS OFORILJ.11\!G 
Ami SAMPLlll!G EQOIPMENT 

Hou, NO, SHEET 1 OF SHEE'r$ 

. G..: 8 (1) " L/ Cj: 

auRr-(<Cr, Ell'lVATIOH 5~ 2 .. ::< 'ti _) ?-k/' ,,_ G:\, ti;, s.'.4 

""o-v'""e.,..lis""u'""r1"'n..,.E-N""'T~H,""·c'"'1<NE'"'.,'"'s,...s-· -----------------OMitNG sr~RT DATE omw~ END PATE 

Ol"PTH DRIU,ED INTO· ROCK 

TOTAL DEPTH OF HOlE 

GEO'fECHNICAL SAMPLES (TOTAL) 

SAMPLES FOR CHEMtCAl. ANAL 'v'SI!; 
(TOTAL) 

-- ' 

·8' : tdt d.,c,_, f'-1 
~ "· ; 

\:ii) f.\ :J,1.l,_ 

~ . 
~c,__: {,,) ,~ .. :, i.,,, 

--

'\fC 
1 · -

' -

OISTIJRBF.D 

MCKFll.LEO 

-,, _,,. .. _, .... ________ ,, ______ .,,' .. ·"'"""'-""""""~--·•-• .. -"" ........ 
~},t;_,_~ (;It~:. 

---
~~{L.:_ ---
~io.....:: ---
~fj~}.--:: 

---
-!) -tl--

, I 

AQUATERRA 
EN"VIAONMEN'fAi. so~ . .lJ110t~S.-J~e. 

! 

.. 9- \_ l \s: i. Q ~-; ~1-' \. y{tt\ c---s· 
PEPT!! GROUNDWATER ENCOura[fEREO 

DEPTH TO WATER ANO ELAPSE071MEATTER O!illUNG OOMPLHED 

MONITORJWG WELL 

FIEW SCREENff,10 
RESI.Jl.TS 

ti:-;·1.. ~' ( 

t 5 ! ,. (-

(SPEC/FY) 

OTiiER (Sl'E!C!'Y) 

HOLE.NO, 

TOTAlCORf 
RECOV!:R~ 

1$,/,:y;"""'·' d" ' i (, f, . ;'.L,, 
r.; ,.,, c .j 4 ,,_;· fl :1 /J.':' I t, (' 

!!,,,,.,,,_ .. <. ,1,.,, U0-i <,'" i" f {-it(,,,,;:· 



·U 
ENVmommwrAL SOLUTIONS~ INC, 

6980 West 1 SJrd Street 
Overfahd Park, Kansas 66223 

GAS WELL 
CONSTRUCTION 

DIAGRAM 
PROJftCT NUMBE:R: _...;.16;;.:5:.=2~.1 ... 0 _________ _ PROJECT NAME: 2005 ;{ridgeton Gos _§ystem CQA 

WELL LOCATION: _____________ _ 

INSTALLATION START DAT£: __ ·-=i-'-, \...,_. \.;:..i.;:,'=\O_;_:, ___ ~--- COMPLETION DAT£: _-·_:1"'--\ \~fii.""-io...,;· :: __ •; ________ _ 

OR/l.LER: l\ C c,- l3 l-,J; [ Cs INSPECTOR: fJo;·Hca.A. /l_;,_., J'l"-"''(j,,._.y ,_;r •,;;..;;Y ""'-'\.""'". -------

COMMENTS: ______________________________ ~---~ 

WELL HEAD ASSEMBLY-~-

MOUNDED TOPSOIL__,_ 

\(:; ft 

1.> ft 

{ I ft ' -,· 
(o ft 

1:1_ 
t \ ft 

.,....,,- FLEXlBLE HOSE 

~---- HYDRATED BENTONITE SEAL 

. ----- SOIL BACKFlLL 

"~. 
'--SOLID PVC 

·-· HYDRATED B£NTONlTE SEAL 
---ISOLATION SOil LAYER 

( ft 

-· 1 1 /2B TO 3,; DIA WASHED NON--CALCAREOUS GRAVEL 

6" SLOTTED PVC 
WELL SCREEN 



American 
Environmental 
Group Ltd. 

PROJECT NAME 

PROJECT# 

BRIDGETON 

DRILLING 
GEW50 WELL NUMBER OR NAME 

54' LINEAR FEET OF DRILLING 

54' LINEAR FEET OF COMPLETION 

o· LINEAR FEET OF ABANDONMENT 

Time in: Time out: 
W~atb.er conditions: Sunny 
Site conditions; 
Rig hrs; 
Service: Oil/OK Raidiator/ OK Grease/ OK 

NOTES: 

northin;i 1068476 

eastini! 516230 

MONITORING LOG 

Time OXYGEN H2S LELI CO 
7:00 20.9 00 0 GEW50 

B:00 .. 00 0 

9:00 20.9 00 0 GEW40 

10:00 " 00 0 

11:00 . 00 0 
12:00 20.9 00 0 GEW41 
1:00 . 00 0 
2:00 . 00 0 

3:00 
4:00 
5:00. 
6:00 

Notes 

CLIENT REPRESENTATIVE DATE 

NAME&TITLE 

Well Log 

Top of ground elv. 

Back1ill Material 
Ben!onlte plug 

Length of Solid 

Backfill Material 
Bentonite plug 

Isolation Layer 

Length of Gravel 

Pack 
.. Length oi Pert. 

Pipe 

Style of Pipe 

Bottom of bore 

Bore diameter 

Oeoth 

0-10 

10·20 

20-30 
30-40 

40-50 

50-60 

60-70 
70-80 

B0-90 

90-100 

rno-110 
110-120 

120-130 

130-140 

140-150 

DATE: 612612004 ------

WellAsbuild 

t ~ 
FT 5' 

524.37 TOP 

2' 

2' 
16' 

7' -----I 
2' 

" "" ··--
1' . 

:.•. ·----1,:- ,:,· 
39' ,_._._.;-:.;-_ · 0 0 

". :>::: 0 0 :::: 
37' ,:.;- :·:-o 0'-' 

'.'. ;,: ::•·o 0 
,·, 

:<: .0 0 
:,· 

6"SCH80 PVC ._. ,·: -: 0 0 "" 
',' 

:-:-: :'-'' 0 0 

54' 
'. ---· >: 

36" :-' ~.:,:, :-: 53' 

Well Borini? Log 

Degree of Degree ot 

Gomoosition DecoffiP. Moisture Temp 

D!RT-HHT LIGHT ORY 64 . LIGHT DRY 70 
WOOD-HHT LIGHT DRY 79 
HHT LIGHT DRY 84 
HHT UGHT DRY 92 
HHT LIGKf DRY TD 54' 

BRETT WILLIS 6/26/2004 
A.EGL SITE SUPERVISOR DATE 



L N 

HOl.F.: U::iC.A T!Ot,t 

SURFACE ELE\/ATIOt. 

,;"·2.,?::, 
O\fflRBUROEN THICKNESS 

81\MFLES FOR Cl-!1=1,.!IOAI.. ANAl Y$1S 
rro'rALJ 

0/S~OS!TiO!I OP HOLE 

...,.,, . ...,__ ........ , ....... ,· 

OEPoH 

orsTURBEO-
. r 

(SPECirY) 

BI\C!'J=ILltiD 

Aquaterra Drilling Log 
DAlu.iuo Sl.JBCONTRACTO!! 

C{llf\- ~·{~ Cr 
NAME OF ORILI..J:R(S) 

0~v,Y,lts 
MANUFACTl.JRER'S I.Jl:tliGJ-/A'll9N OF DRfU. 

Ct>cJ,,._;· ri:1 l{c/ .::i-~ fill. T 
si.res ANO T'fl'ES 'OF DRILLING 
ANO SAMPUNG EOUll'MENT 

liN!'.l!STURB!'!l 1rn1·i,.t NUMBER Ol' CORE abXES 

(SPECIFY) (SPECIFY) 

~1CiNITORING WELL 

FIELO SCREENING GEOTECH S'AMPL!E AN~LVTIC/;l 
RESlll.'fS RESUL'fs SA!,11>LE r,o. 

KOLE.NO. 

c~~cs:;-c~ 

(Sf'ECll'Y) 

SHEET l OF siiEETS 
t 

TOT/it CORE 
RECOVE'.RI 

···---1½--:,e---,;,--.,,....---,,......-,,.--,,---~+------+--~----+----i-------+-----------,-----i 1,-, r~:):.:~:;A_... 't ~ l; l :·~f ;" .... ( -.:::,,«· 9.Cic) 1)C¾[l'I-•\, 1;1<1~; ,, c"·, i /lb\O':, 

tt·.,.._ 

-
-'·l 1 (, 
- \,t,,.J ..•. , .. · ,,.\. .. (,. ~~\~~- ".. ..... ,·-~ 
·--

k)/;..:_: 
---~ 

.? -~,,J_ \. \ \ · _ v, .. ~o ... ·f 1--t'",,. 

: •'••~•-,; -·~;,. · 1.:· \ t o ~ ~~-Ci --f ~-

'=l ~ ld:n I ~'. -- " ····------- ;-,-· r ,. .,__ ··----- ·-------_JC ~5 0 ·-••'""~--;:~ ~'· ·.2 ·~;_f~"(:~.·.-.:_:.:~.i-1 ... ··,·.:· ... ·.·t.;·:,~.~ .. ~.:-..• ·.:,;.· .. ~~:2.~.~ 
_,,... l , , ·".·;_,_,.'.,··;\~·--·\· ····-r,"'l~1i,'.;,_.-;"-f:··-.. -·-· \rl"{', 1;);, /\;\,.N,\,r,; -- .. •. 
_ (7 ·~ r. t.~- \ ~jS;• ': "\:) (~:', ·\ 1 , t,. ~ 
- 'ft)L ~)t/;.;,i· ' •. ,~ l ~ CJ ~.;:'.J J -f:· ¢ 'I..A-.J~~-

iv _: 
---

C~} ...-

1. - ---
t:it .. .: -

l'f<OJEC'f NAME HOLE NO. 

AQUATERRA 
.t,:;uv1noN:M'ltNT,M .... :SOlUl:,o•.Js, IWC, 



ENV!RQN!(ENTA:L SOLUTlONS, INC. 
6980 West 153rd Stre(fi 

Overland Park, Kansas 66223 

GAS WELL 
CONSTRUCTION 

DIAGRA.M 
PROJECT NUMBE'R: _ _;_16;;..:,5c=2;;.;..1.;:;..0 _________ _ PROJECT NAME: 2005 Bridgeton Gos. System CQA 

WELL LOCATION:--------------

INSPECTOR: 

COMMENTS: ___________________________________ _ 

MOUNDED TOPSOIL~ 

. " --------+---,{., ft 

rt-- E;J-t~'. 
' l ~~i:1 .. ~ 

} fl ~ 
• - ~ ,<} .. t: 

•i,D ft 

+-:~~-
) ft ~⇒:if 
I l d~-1"' r1--..,.,..,_.· j}-<~ ;,~r 

I 

1 tt l 
~ :: >;: :;;}::~:: ,..,__ _ ___.f_it I f !i 

:~:;;::kjr~:~{~:~;~-;~'.;. 

· FLEXIBLE HOSE 

HYDRATED BENTONITE SEAL 

----- SOil BACKFILL 

.________ HYDRATED BENTONITE SEAL 

\ ft 

ISOLATION SOIL l.AYER 

- 1 1/2'' TO 3" DIA, WASHED NON-CALCAREOUS GRAVEL 

6" SLOTTED PVC 
WELL SCREEN 



American 
· l}1;vironn!ental 
C.11oup Ltd. 

PJ:tO.mCT NAMI~ 

PRO,JgC'l''# 

BRIDGETON 

1•04-028 

DRILLING 
GEWS2 \NELL NUMBER OR NAME 

62" LINEAR FEET OF ORILUNG 

62' LINEAR FEET OF COMPLETION 

O' LINEAR FEET OF ABANDONMENT 

Time in: Time out: 

Weather conditions: Sunny 
Site conditions: 

Rig hrs: 

Servir,:e: . .Oil/OK .. Raidiator/ OK Grease/ OK 

NOTES: 

MONITORING LOG 

Time OXYGEN H2S I.EL/CO 

7:00 20.9 00 0GEW52 

8:00 20.9 00 0 GEW4 

9:00 " 00 0 

10:00 " 00 0 
11:00 " 00 0 

12:00 20.9 0 0 0 GEW3 
1:00 " 00 0 

2:00 " 00 0 

3:00 . 00 0 

4:00 20.9 0 0 0 GEW2 

5:00 20.9 00 0 6-24-04 
6:00 .. 00 0 

Notes 

rio11hina 106325 

easting 516248 

CLIENT REPRESENTATIVE DATE 

NAME &TITLE 

Well Log 

fop of ground elv. 

Backfill Material 

Bentonlte plug 

Length of Solid 

Backfill Material 

Bentonite plug 

lsolalion Layer 

length of Gravel 

Pack 
Length of Perf. 

Pipe 

Style of Pipe 

Bottom of bore 

Bore diameter 

Depth 

0-10 

10-20 

20-30 

30-40 

40-50 

50-60 

60-70 

70-80 

80-90 

90-100 

100-110 

110-120 

120-130 

130-140 

140-150 

l>A1'E: 6/25/2004 ------

Well Asbuild 

t ~ 
FT 5' 

522.13 TOP 
2' I 
2' 

18' . ,.. 
13' --·-2' 

n•-•ft 

1' 
·.·.· .. 

·. ·, ·:-:-: ·':-::> 
46' ,. -0 0. 

?(~ o::::: :: 
44' .. ; .. •: o, .. · ::/: .. 

>::r:. ~ 0 :-
0 
0 •, .' 

6"SCH80PVC . -.· 0 .·, 
.'. 

0 0 .' .•: --.· 6:1' 
36'' :<_;:. : -· 61' 

Well Boring L-01t 

Degree of Degree of 

Composition DecomP. Moisture Temp 

DIRT-HHT LiGHT ORY 69 
HHT UGHT DRY 76 
HHT UGh'T DRY 81 
HHT LIGHT DRY 85 
HHT LIGHT DRY 98 

HHT LIGHT ORY 98 
HHT-DIRT LIGHT DRY TD62' 

BRETT WILLIS 6/25/2004 
AEGL S{TE SUPERV1SOR DATE 



;i,a 

(S ~r,..; J.-.t7i_ •-~-- t,,i~•- i ((\'\ f~ .!i G~) f"' I 

·HOLE LOCATION 

.SURFACE ELEVATION 

'.:t·z---1.. 
01/ERBURDEN TlilCKNESS . 

DEPTM ORILLED INTO Roci( 

Aquaterra DriUing Log 
DRUJ./NG SUBCONTRACTOR 

A5Gt. 
!<IAI\IIE OF DR!LLER{S) 

6. w-,w. 
MANLIFAOTIJR$ s DESIGNATION OF D/!ILL 

CsJ,.vn)U.-r ::c·rv._-r Ar-:' i.O 
SIZES AND TYf'!lS OF D!lilJ.ING 

H0!.$1110. 

·-(~G~t~?- .... s· 3 
-SHEET 1 OF SHEETS 

c. 

mfrsAMPuNG roli1Pi~em 1-----------------------------i 

DllllJJNG START DA Tl;; 

··::;i I i.-l{ r, s 
DEPTH GIWUNDWATER ENCoLll>ITEReo 

TOTAi. DEPl"H Of' HOLE O"-"l'H TO WATER ANO EI.APSED 11ME AFTER 00:11.LIOO COMf'l.El"ED 

GebTEctti.1cil1. SAMPLEs (TOTAL ► 

SAMPLES FOil CHEMICAL ANAI..VSIS 
(TOTAL) 

01Sf>OS1TION OFHCll1 

~STURBED ,. ' I 

_. . ../.:...L.L:..J. .,<,.--·-, ..!,,.,, .r.... _,.,.. J. t:r' ✓--

- • ,,·. ,I C. . /..:::·•·'· ? ~:.,,. 

- v,._;0. I\<, <. _f'._[. S,o; 

iD-= ----
: uJ(i,l·'-

11,,-... ........ ---·-{v_:· 
---.... - ' 

5 °- \A}>\ \.t, ---~~-------
f'L.:: v)i,,. \ ... c ---
i~o~ ---
ji> _::_. • I i 

- \JJr.,n,t-c 

--
t"~ ---

(! -
1 -·- We, , 1 ·t -

PROJECT NAME 

AQ.UATER.RA 
(0::NY~ROWil-fHNT ,'i,-1... sot..ur~ON.S:, tMt.:. 

UNDISTURBED TOTA!. NUMBER OF CORE BOXES 

(SPECiFYl (SPECIFY) 

MONITORINGWlilLL OTHER(SPEfCeYj 

_ .... ---~.----~--··-··· 

(SPECIPV) 

l -~HS' 

(SPEClf'Yl TOTAL CORI 
RECDVF.R\ 



I 
.. ····"-·' ~---~--~p¥ruF.C'rn'-M!~ ,,_, _ _j 
f4,QUA.~K"ERFiA1 I -z, oo y c. F Ge-



A 
• 

m-rvmQNUN'YAL SOLUTIONS. JNC. 
6980 West 153rd Street 

Ovetland Park, Kansas 66223 

GAS WELL 
CONSTRUCTION 

DIAGRAM 
PROJcCT NUMBER; ·--'-1=65=2.,.;.. i.;;..0 _________ _ PROJECT NAME: 2005 Bridgeton Gas $~stem COA 
GAS WELL NO.: ½: E 1.;-.1 • 5 "$ WELL LOCATfON: _____________ _ 

tNSTAU.ATION START DATE: ___ ··1.._·._l 1'-'4"-Joc....5-· _____ _ COMPLETION IJATE: _··'""'"1-'-'\t_£.,__)t....;;)·S;;._:. --------~ 

INSPECTOR:_ ivvd ~a:,_.;, •• }( 1);:+1 ~ .r,l=· "'=•''--~------DRILLER, i\E Cs -·· . t>-.~ ·;[·, 
(,.}!'... 

COMMENTS: __________________________________ _ 

WELL HEAD ASSEMBLY 

MOUNOEO TOPSOIL~ 

I. "··· 

J 

\ )((> ft 

... .. ,.,. 

,r-1 
(ft. 
.!-.-?---tin ii}{ 

---~---h,,.:.;.;.;,,1.,,-1./t;,it· 

I 

I 

·-e.. 11,., 

;:>; ~~!~~\;, 
\:~~ ~•-"'; ~ 
j., ~.-t .. ;,-: . 
!ii:..;>;•;• 
f".'l!-t 

~il\' :Ii 

FLEXIBLE HOSE 

------- HYDRATED BENTON/TE Sf.AL 

--, 
...._SOLID PVC 

--HYDRATED B£NTONITE SfAL 
------ ISOLATION SOIL LAYER 

~ 1 1/2'' TO 3" DIA. WASHED NON'-CALCAREOUS GRAVEL 

..--- 6" SLOTTED PVC 
.-- WELL SCREEN 

_..._ _ __.__ _____ _..,.,.,--~ ,1(.;. / . .,..~ .. :.,... •• .::.',!-, --

t;~~:t~:~}\it!~}li ! ft 



Aquaterra Drilling Log SHF.E'f 1 OF SHE'F.TS 
l'.,. 

HOLE NO; 

~Git,;· 5"-1 
[ PROJECT' NAME 

/,··<U:m·c; L~ ~- i,,Jtth luo.-l.r (;Q~(\ 
{ ',JEC'n¥.JMaER' ' 

DRltU/lfG-SUBCO!ffRACTOR 

/iiGC:r-
!IIIJ\ME OF DRILLER($) r,. \,J. i\~'..l; 

;Jsl 

{Jr: ~1,;; .. t""' , (f\h},.,-.,;;-f 
MANUFACTURER'S =•GNATIOfl OF ORK.L 

(uJ·v.·trJ\ur 1: ,n·1- - f.\ I: l 0 
SIZES Al>ID TYPE$ OF OR!I.LING 
ANPsAM!'LING;EQIJll>MEi-rr 1------------------------~--1 

DRIU.ING END DATE 

·-:::;tj !Y fos-
-ENCOl/N'mRFD 

"'11""o"'T""'AL""o"'E"'f'T"'H"'.'"0F"'t"'io"'t""E-----------------+,u"'e=:p""n;=ro"'"w=ATF.R""."'·'e,A""N0"'1,.,.,6,Al'S"""ED"""'11"'1M""E'"'A"'FT=ER"""o"'"lllli""""·"'1rro=OOM="'r,,L"'er"'-1:"'o=-------------·-
'~{~; 1;- jr 

SAMPLES FOR CHEMICAL ANALYSIS 
(TOTAL) 

D!SPCiSJTION OF HOLE 

_. ............ +" 

DtSTUJiBEIJ 

ISPEClFV) 

DESCRIPTION Of'MAIERiA,I.S 

I 
UNOISTURB!:D 

(SPECll'V) (SPECIFY) 

.,.,....,.,-··~· 

MONJTORING WEU:. OTHER (Gl'f!ICFY) 

FIELD S!",Rl:ENlNG 
RElH/LTS 

GEOTiaCH s:MIPLE ANAI.YT!C'Af.. 
RESU!.T$ >.W,4Pi.S'OO,, 

- o ... ::::::...•<~¥-- .,_,,..,.,,. ~~. _,.,..1__._.,,. .... r -~·r",.. = .... ,...,,_,,,•~---,,_... ,...,;:,:'- ,...,.~·.:.--':::"L,. 
- 1. 
- ,_, Z. \::l .. "{ ,·o, t 
- V) jO-- ·,: {!~~ j-£~. ---

-
~ct-: 

---
i,\;0-= 

---
t·o_: w1 . , ,\.; 

_, fl\_;~)' 

i -
I - -1t,(;_ 

---
--1i:..-: 

- \~ •1 , I -- •'\ 1,1,.t\.e ... -
50__: 

---,o~.---- \J-,},,, j ,, -
v~L:: ---
1to -= c,J'-A kJ,,~l, .. 

r-,ri,oJeCT NAME 

AQUATERRA 
01VU=i:oNM1:1,rrA-L sou.1r:1o•i1:s. tN;c.~. 

(EIPECl/'YJ TOTALCOFt! 
RECOIIER' 

HOLEI\IO. 
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A; ·UAtrE! 
. r ENVJRQ~AL SOLUTIONS.. JNC. 

( 6980 West 153rd Street · 
?ver/ahd Park, Kansas 66223 

GAS WELL 
CONSTRUCTION 

DIAGRAM 
PROJECT NUMBER: _,..;.1.;:.;;65:..;:;:2c..:..1"'-0 _________ _ PROJECT NAME: 2005 Bridgeton Gos System CQA 
GAS WELL NO,: ~.;..;,,S;...::··(.v.::...· -·: ..:::5::....·· 1.,;...{ ________ _ WELL LOCATION:--------------
lfv.STALLATI0N START DATE: __ "'.:/..;..J·"\"""t~•-\11~;:i_s _____ ~_ COMPLETION DATE: __ -...... '.'.?-..._.\..:_l4,:.r,;•ft"'-l'.:,,....;; ________ _ 

DRILLER: (.\E(~ ··· ~. 1.,.J,\(,1 INSPECTOR: /,J1d·b,.:i,\ Hl~ff'·-Jv•"\.,,,_. ---~---

COMMENTS: __________________________________ ~ 

MOUNDED TOPSOIL 

\M ft 

1-- 3 ft~ 

FLEXIBLE HOSE 

HYDRATED 8ENTONrrt SEAL 

-...-.... .. _ SOIL BACKfllL 

~" l 1 /2'' TO 3" DIA WASHED NON-CALCAREOUS GRAVEL 

I ft 

t 

-· 6" SLOTTED PVC 
WELL SCREEN 



( . mmT N\JM!ieR 

\&·5eL. lo 
IN 

i:'.3r: J:;;;,~J,."' 
HOLE LOCATION \J 

C, .. c;;t,,_1 ,. 
SURfACE ELEVATION 

OVERBURO!;N THICKNESS 

DEP'l"H DRILLED I1,ro ROCK 

TOTAi. DEPTH or HOLt 

1t tf rl 
GEOiECflNICAL. SAMf'I.ES (TOTAIJ 

SAMPLE$ FOR CHJ;M/CAL ANAL vs,s· 
(TOTAIJ 

DISf'OSITlONOF HOU'. 

,o_: LrJ ,J"L"'" 
---

t{tL 

-
- /' I ........ LA)r~.,\ !;-<~ -,:er-----

iiv_ ---
IO...::. C,J ;._.,, j •.... ----[0 __ 

DISTURBED 

I 
(Sf>ECi!'Y) 

Aquaterra DrilUng Log 
DRILUNG SUBCONlW.CTOFt 

A6'- C;r-
NAME, OF ORlLLl:N{!t} 

c;. w·;i1; 1 
MANUFACTURSR,'S OEB!GNAlloN OF DRILL 

(.c,J.es.----r,·,11 c,,- J·- tv-"T 
SIZES l(ND 'T'f PESiOF ORlLUNG 

HOU:NO. 

· C~·-GW ·S's-

MIOSA.t~PUt4GEQUll'MSNr 1-----------------------------1. 

ORIUJNG START OATE 

-+ l t 5'/ D5' 
tlRIL\.100 El-JO DATE . 

--~]1!9/cg 

Ol::PTl-1 TO WATER AIIO El.AF'SEDTIME I\FTERDRrt.UNG <'.OMF'lEll:0 

UNOlSTURllfED .. TCH:AL NUMBER Of CORE !\oXES 

(SPlaCll'V) tsPEClll"{) 701'AJ. C'.ORt 
RECOVER\ 

;:;:'~_ .. ~;;,;'.t(; 11 _£:tl ".t~~l~-~---
=-l~~l~-Gp f .. B·~--; -~ ~ .{ __ )l .~{~_b:~ 
- 't~-r~,.:.~ " ". ____ ,, __ ---. --------·---- --····· ·-. fl-<,;;_,c,~ d.1 i)!,' ''} r.0. '=}/1b/tr 
,..._ ,,.;,,_._ . ..,,.._.,,,.,_w_-....,,......__~,•u.,.,, · .. ....,. % ...,,. -,,.'"""-

~ ~----
fL:::. ---
0 -
~ -

IPROJECT NAME 

AQUATERRA 
ENVlt-to~ffi"i'Al- SQ),.J:m-ot.Fs, t"N:C, '2,c;uc.; L.,F (a,, '1 ,.)'• V \\ • I d . 1 . ~ •. . -"' ' r')'v,;;..- '· ,c.-· 

,.._ _________ _ 
l-lOlENO. 

(5",.-,.:l_ <?i-1• .J,J.-1...--

dv-iz. J..u . .ft~.: 

be,,; "' ,._(- $·~{ rj 
,r,J 

J.:."--{l<--' ,},.,,, ..• ,_ 

btc•--,\ r;1;. u;,.., l '1--S J, r-: _ 

}'...),; _o,~ ~-;c;--1,-.f-~~-~ C_..r,;; .. ,-,,_ f-~ .. ,.l~•-l=--•·""~ 

{(-•'~-r..r~,r,;..,,.-\ i::. L\ r.~-b $ ..(: V "1·-1,_~,- ~"-

c;. E·c,.> -·· 5'~5' 



A. U 
/ , ENVJRONM.EN'I'AL SOLUTIONS, INC, 
i - 6080 West 153rd Street 

GAS WELL 
CONSTRUCTION 

?verland Park, Kansas 66223 DIAGRAM 
PROJECT NUMBER: _...;.16"-'5-=2_.1""""0 _________ _ PROJECT NAME: .2005 !3Jldgeton Gos S,:stem CQA 
GAS WELl NO.: _ Ct-e:· l--) ., 5"° S' . WELL LOCATION:-----...-----~----
tNSTAUATION START DATf: _···_JJ __ , """i . .:r.,_(() ___ f_-______ _ COMPLETION DATE: _·-.... 1 .... ·i..,_,ti,;;"""',/t..,.)"5c....·--________ _ 

DRILLER: f\{::.· (., - {3 , c.J ·, I( ; J INSPECTOR: tA.) aj-tv,,"- {~:,u .. 1.f.K:.L.-·•-.,...,'""'-___ ~--
. U(J 

COMMENTS:-------------------~---------------

.,.,,,,,--h=l,-....R.,~-

WELL HEAD ASSEMBL y / -
FLEXIBLE HOSE 

MOUNDED TOPSOIL~-

- - ' ~ 

,Ji 

I:;(}:~}i:(if Jt:i: -

..___ HYDRATED BENTONITE SEAL . 

.._..___ SOtL BACKFILL 

---............ 
,_ SOLID PVC 

------ HYDRATED BENTONlTE SEAL 
ISOLATION SOIL LAYER 

1 i /2" TO 3" DIA WASHED NON-CALCAREOUS GRAVEL 

~-6" SLOTTED PVC 
WELL SCREEN 

ft 



Gas Extraction Well Drilling Summary Weaver Boos Consultants 

. •roject Name: 2009 Gas System Project Number: 0120-131-17 

Project Location: Bridgeton Landfill QA/QC Monitor: Joshua Ross 

Well No.: 56R Elevation: Ground 499.1 

Exact Location (Coordinates): N:1067786.2 E:516317.6 

Date Started: 9/26/2009 Date Completed: 9/26/2009 
---------------

Boring Size: 36inch To ta I Depth: 101 
-------------

Length of Perforated Pipe: 80 Length of Solid Pipe: 20 

Comments: 10 feet south of existing well 

Depth Material Drilled Temp. Comment 

0-2 soil/dry 93 

2-4 soil/dry 93 

4-6 soil/dry 93 

6-10 soil/dry 93 

10-15 trash/dry 97 

15-20 trash/dry 97 
20-25 trash/dry 99 

25-30 trash/dry 99 
30-35 trash/dry 100 
35-40 trash/dry 102 

40-45 trash/dry 107 
45-50 trash/dry 110 

50-55 trash/dry 110 
55-60 trash/dry 116 
60-65 trash/damp 117 
65-70 trash/moist 122 

70-75 trash/moist 124 
75-80 trash/wet 129 

80-85 trash/wet 130 
85-90 sludge/wet 134 

90-95 sludge/wet 136 



Gas Extraction Well Drilling Summary 

_ toject Name: 2009 Gas System 

Project Location: Bridgeton Landfill 

95-100 sludge/wet 

100-105 sludge/wet 

105-110 

110-115 

115-120 

120-125 

125-130 

130-135 

135-140 

140-145 

145-150 

Weaver Boos Consultants 

Project Number: 0120-131 M 17 

QA/QC Monitor: Joshua Ross 

136 

136 



Record of Gas Well Installation 
Jop. Number: 0110- t.31- t ~ Job Name: ;t,Cle)', ~....s .system !II Nu111ber: ~-(; f<...:: 
Dnll1ng Contractor: l,,c.,G,1,., .. Observed By: -~-==~~=~~K.,.,.1~""'"..,,1><,__ ___ _ 
Started Install.: 9 ·:.<.b •-oY Completed 1nstall. · 't-2.6'. -<-~ r 
Time: 6,'ck-1r;,/r... Time: -~11'-'--:c""">c,;"-'1.._/\-,;__ ____ _ 

Actual Depth 

4 FT 
(All Depth Below Ground Surface) 

0 FT 

FT 

l/ FT 

FT 

FT 
FT 

FT 
FT 

36" 
BOREHOLE 

Materials 

Intermediate or Final Cover: 
Material: 

Top Seal: 
Material: 
Quntity: 
Hydrated: 

Backfill: 
Material: 

Bottom Seal: 
Material: 
Quntity. 
Hydrated: 

Filter Pack: 
Material: 

Riser: 
Material: 
Quantity. 
Diameter: 

Screen: 
Material: 
Quantity: 
Diameter: 
Plug: 

c..l 51/ J'.SC>) I M,,i.h.-: sa. / 

GQAA, • , .... c b§l\no. ·, t$!.o 
lJ... b«i.JS 

'2cc.o 1.,.t/ac ~i\hl\ '. \:€.. 
l"J.. b,Js 

c..QVc.. 

Weaver Boos Consultants 



Gas Extraction Well Drilling Summary Weaver Boos Consultants 

. .Jroject Name: 2009 Gas System Project Number: 0120-131-17 -------------
Project Location: Bridgeton Landfill QA/QC Monitor: Joshua Ross 

Well No.: 57R Elevation: Ground 551.8 

Exact Location (Coordinates): N:1067220.9 E:516522.1 

Date Started: 9/16/2009 Date Completed: 9/16/2009 

-------------
Boring Size: 36inch To ta I Depth: 136 

-------------
Length of Perforated Pipe: 115 Length of Solid Pipe: 20 

Comments: 5 feet SE of existing well 

Depth Material Drilled Temp. Comment 

0-2 soil/dry 94 

2-4 soil/dry 94 

4-6 soil/dry 94 

6-10 soil/dry 94 

10-15 trash/dry 99 

15-20 trash/dry 99 

20-25 trash/dry 99 

25-30 trash/dry 99 

30-35 trash/dry 105 

35-40 trash/dry 105 

40-45 trash/dry 107 

45-50 trash/dry 107 

50-55 trash/dry 109 

55-60 trash/dry 110 

60-65 trash/dry 110 

65-70 trash/dry 113 

70-75 trash/dry 113 

75-80 trash/dry 113 

80-85 trash/dry 113 

85-90 trash/dry 116 

90-95 trash/dry 116 



Gas Extraction Well Drilling Summary Weaver Boos Consultants 

,.iroject Name: 2009 Gas System Project Number: 0120-131-17 
-------------

Project Location: Bridgeton Landfill QA/QC Monitor: Joshua Ross 

95-100 trash/dry 119 

100-105 trash/dry 119 

105-110 trash/dry 122 
110-115 trash/dry 122 

115-120 trash/dry 123 
120-125 trash/damp 124 
125-130 trash/damp 124 
130-135 trash/damp 124 
135-140 trash/damp 124 
140-145 

145-150 



Record of Gas Well Installation 
Job Number: 01..{ti-L31- t '1- Job Name: ;,..~q ffs> aysteO\ ~I Number: S"" 1± ((_ 
Drilling Con tractor: I\: f'.. G, L Observed By: ---"·=1."""!dl,.;::,,,,_,,R ..... ~!.'-------
Started Install.: ·➔-76•-- D'J Completed lnstall.·-------'-t. ..... '.6_--_o-'-<f _____ _ 
Time: to:- r.,c" •Y\.. Time: _4.,__;...,-s...,.o,_,,p_· n-i _________ _ 

Top of Flange Elevation: 
Ground Surface Elevation: __ ~-;;_s_· '~•--=€> __ _ Location: N fo{:,72'2-D. 9 E Sib 522, I 

Actual -Depth 

L/ FT 

0 FT 

FT 

L/ FT 

FT 

FT 
FT 

FT 
FT q 36" ~ 

BOREHOLE 

Materials 

Intermediate or Final Cover: 
Material: 

Top Seal: 
Material: 
Quntity: 
Hydrated: 

Backfill: 
Material: 

Bottom Seal: 
Material: 
Quntity: 
Hydrated: 

Filter Pack: 
Material: 

Riser: 
Material: 
Quantity: 
Diameter: 

Screen: 
Material: 
Quantity: 
Diameter: 
Plug: 

GrAA, , laf he,,vh," ·, t:t
lJ.. bs.J~ 

G,'"'" u /.,.,c hm1:'?f\ '. :b?.. 
I~ ~JI> 

fu,f\. 

C..VVL 

Weaver Boos Consultants 



Well Log 

DATE: 6/312004 ------
PRO.)RC'f NAME 

PRO.JJW'I'# 

BRIDGTON 

1-04-028 

DRILLING 
GEW 58 WELL NUMBER OR NAME 

136' LINEAR FEET OF DRILLING 

136' LINEAR FEET OF COMPLETION ----
o· ...., __ _ LINEAR FEET OF ABANDONMENT 

WeUAsbuild 

FT5' 

Top of ground elv. _ _:5.:::.54.:..:.·:.;65;,.. ___ ---;.~~~~~ 
Bacilfill Material _1•______ 111 

TOP 

I II I 
Bentonile plug _2· _______ ? 

Length of Solid _2_1•---------+H+H+H-+-l+lf+ 
Backfill Matefial ] __ B' ____ ___,11 

Bemonite plug _2• __ _ 

Time in: ----,-,-,. __ nme out 
Weather conditions; Sunny 

------~ Isolation Layer _1• __ _ 

Site conditions: Length of Gravel _11_1_· __ ?::::::?}} 00: 
____ ....... _ 

:-: :-:-:-< ::::<: 0 0 
::::;:\>/?: 0 0 
: <::::::::.>:?> 0 0 

Rig hrs; Pack 

..,.s_.e_rv __ ic_e_: ____ 0 ..... 111 ... 0 __ K.., ... ""'_ "'""""_R_a_id_la_to_~_,o_K __ Gr_e_as_e_1o_K ___ -tlength of Perf. _1_15c-;a' __ 

NOTES: Pipe 

northino 1067359 

easlino 518560 Style of Pipe 8"SCH80 PVC 

Bottom ot bore 136 

Bore diameter 36" 

;:;::;:;:; 0 0 - .. 
•.•.·.·.·.• ...... a o:·· 
:;::::::::: 0 0 ,_:_ 
:-:-:-:-:-: ... ,.--:-· ... -.·.·.·.-.:::::>:>~-·-·-: .-

MONITORING LOG Well Boring Log 

Degree of Degree of 

Time OXYGEN H2S LEU CO Deoth Comoosition Decomo. Moisture 
7:00 20.9 00 0 GW57 0-10 DIRT-MS\/1 LIGHT DRY 
8:00 " 00 0 10-20 " LIGHT DRY 
9:00 " 0 O 0 20-30 MSW LIGHT DRY 

10:00 20.9 00 o GW58 30-40 WOOD-MSW LIGHT DRY 
11;00 " 00 0 40-50 MSW LIGHT DRY 
12:00 . 00 0 50-60 STEEI.-MSW LIGHT DRY 
1:00 " 00 0 60--70 MSW LIGHT DRY 
2:00 

,, 
00 0 70-80 MSW LIGHT DRY 

3:00 " 00 0 80-90 MSW LIGHT DRY 
4:00 .. 00 0 90-100 MSW HEAVY Moisture 
5:00 20.9 00 0 GW65 100-110 MSW HEAVY Moislurn 
6:00 110-120 MSW HEAVY . Moisture 

Notes 120-130 MSW HEAVY Moisture 

130-140 MSW HEAVY Moisture 

140-150 

'. 

BRETTWfLUS 6/3/2004 
CLIENT REPRESENTATIVE DATE AEGL SITE SUPERVISOR DATE 

N AM:E & 'I'I'I'LE 

135' 

iemo 
70 

72 

75 
75 

75 
83 
88 

96 
102 

106 

106 
111 

115 

TD 136' 



Gas Extraction Well Drilling Summary Weaver Boos Consultants 

. --roject Name: 2009 Gas System Project Number: 0120-131-17 
-------------

Project Location: Bridgeton Landfill QA/QC Monitor: Joshua Ross 

Well No.: 59R Elevation: Ground 551.0 

Exact Location (Coordinates): N:1067487.5 E:516435.1 

Date Started: 9/17/2009 Date Completed: 9/17/2009 --------------- --------------
Boring Size: 36inch Tot a I Depth: 134 

-------------
Length of Peliorated Pipe: 113 Length of Solid Pipe: 20 

Comments: 20 feet south of existing 

Depth Material Drilled Temp. Comment 

0-2 trash/dry 93 

2-4 trash/dry 93 

4-6 trash/dry 93 

6-10 trash/dry 93 

10-15 trash/dry 97 

15-20 trash/dry 97 

20-25 trash/dry 99 

25-30 trash/dry 99 

30-35 trash/dry 99 

35-40 trash/dry 102 

40-45 trash/dry 102 

45-50 trash/dry 102 

50-55 trash/dry 105 

55-60 trash/dry 105 

60-65 trash/dry 109 

65-70 trash/dry 109 

70-75 trash/dry 111 

75-80 trash/dry 111 

80-85 trash/dry 111 

85-90 trash/dry 115 

90-95 trash/dry 115 



Gas Extraction Well Drilling Summary Weaver Boos Consultants 
/., ... ,,,_-===================================== 
( 

oject Name: 2009· Gas System Project Number: 0120-131-17 --------------- --------------
Project Location: Bridgeton Landfill QA/QC Monitor: Joshua Ross 

95-100 trash/dry 121 

100-105 trash/dry 123 

105-110 trash/dry 125 

110-115 trash/dry 129 

115-120 trash/wet 134 

120-125 trash/wet 1'34 

125-130 sludge/wet 139 

130-135 sludge/wet 141 

135-140 

140-145 

145-150 



Record of Gas Well Installation 
Jop. Number: Ol.lt>-L31- i_r.,.. Job Name: .?..c-c.ci ff:S? ,sy.stem ~ Number: r£'1 {{, 
Drilling Contractor: A, E, G L Observed By: ~~Kai:-~ 
Started Install.: 9:-J_3)-":.ti7 Completed lnstalL:=::~:::,,~:-::.:.'l:• 'I========== 
Time: t~-o..:ic."" Time: 4 :c.."'°l?M ----, __,_,_ ____ _ 
Top of Flange Elevation: 
Ground Surface Elevation: SS[.o Location: N (bbJ '1~7-S E 5'"tbY 3s, I 

Actual Depth 

4 FT 
(All Depth Below Ground Surface) 

D FT 

FT 

y FT 

FT 

FT 
FT 

\ .3.3 FT 
FT 

36" 
BOREHOLE 

Materials 

Intermediate or Final Cover: 
Material: c.tsy 6e-l l Jl\.,,+:er-: 4 I 

Top Seal: 
Material: 
Quntity: 
Hydrated: 

Backfill: 
Material: 

Bottom Sea.I: 
Material; 
Quntity: 
Hydrated: 

Filter Pack: 
Material: 

Riser: 
Material: 
Quantity: 
Diameter: 

Screen: 
Material: 
Quantity: 
Diameter: 
Plug: 

GcAA u. )a.C beN::M. ·, b:. 
ta_ b .... Js· 

fut,..o. 1..1 be ~(\he-'. k 
l'J.. ~JS 

fu.{\ 

c..vVc_ 
tt3 

Weaver Boos Consultants 



Gas Extraction Well Drilling Summary Weaver Boos Consultants 

Project Name: 2009 Gas System Project Number: 0120-131-17 -------------- ------------
Project Location: Bridgeton Landfill QA/QC Monitor: Joshua Ross 

Well No.: 60R Elevation: Ground 551.9 

Exact Location (Coordinates}: N:1067128.0 E:516480.7 

Date Started: 9/18/2009 Date Completed: 9/18/2009 
-------------- ------------

Boring Size: 36inch Tot a I Depth: 150 ------------
Length of Perforated Pipe: 129 Length of Solid Pipe: 20 

Comments: 20 feet west of existing 

Depth Material Drilled Temp. Comment 

0-2 soil/dry 92 

2-4 soil/dry 92 

4-6 soil/dry 92 

6-10 soil/dry 92 

10-15 trash/dry 96 

15-20 trash/dry 96 

20-25 trash/dry 96 

25-30 trash/dry 99 

30-35 trash/dry 99 

35-40 trash/dry 100 

40-45 trash/dry 101 

45-50 trash/dry 103 

50-55 trash/dry 103 

55-60 trash/dry 105 

60-65 trash/dry 105 

65-70 trash/dry 105 

70-75 trash/dry 105 

75-80 trash/dry 111 

80-85 trash/dry 111 

85-90 trash/dry 111 

90-95 trash/dry 111 



Gas Extraction Well Drilling Summary Weaver Boos Consultants 

Project Name: 2009 Gas System Project Number: 0120-131-17 -----------
Project Location: Bridgeton Landfill QA/QC Monitor: Joshua Ross 

95-100 trash/dry 113 

100-105 trash/dry 113 
105-110 trash/dry 116 
110-115 trash/dry 116 
115-120 trash/dry 119 
120-125 trash/dry 124 

125-130 trash/dry 124 

130-135 trash/dry 127 
135-140 trash/dry 127 
140-145 trash/dry 129 

145-150 trash/dry 131 



Record of Gas Wei! lnsta!lation 
Jop. Number: 01.lti-tal- l_'t- Job Name: ,';lcx:/1 4ts; ay.stem WeJI Number: bO e,. 
Drilling Contractor: A,c., l:d~ Observed By: _ _;.: Sos·~:1i="""-.=-1K.-1~...,.,,..__ ___ _ 
Started Install.: 9 .. 1f{- c;,'J Completed lnstall.· _ ___,,=if.,....-_,-r;c:...;_c:>....!-T ____ _ 
Time: 1,·,Pt/."'"'-' Time: _.._51-!-."=c)-=i.o/~f'fl.,,=------

Top of Flange Elevation: ---=..,,.,..,..------ • 
Ground Surface Elevation: s'S'l ,Cj Location: N IOb~112'd.O E 5·1bi..t'3o:J 

Actual -Depth 

Y FT 

(All Depth Below Ground Surface) 

0 FT 

FT 

FT 

FT 

FT 
FT 

FT 
FT q 36" I-

BOREHOLE 

Materials 

Intermediate or Final Cover: 
Material: c..lsy 6 t;,, I 1»•d::er-:.., I 

Top Seal: 
Material: 
Quntity: 
Hydrated: 

Backfill: 
Material: 

Bottom Seal: 
Material: 
Ountity: 
Hydrated: 

Filter Pack: 
Material: 

Riser: 
Material: 
Quantity: 
Diameter: 

Screen:. 
Material: 
Quantity: 
Diameter: 
Plug: 

G,cw,,d.aC beMi:A·, :t::(,, 
tJ... P5jS 

G>r"'" ukc L?ef\½ '.¼, 
I~ &!-j$ 

c..~yc... 

fu,,I\. 

c,.Q\/L 

Weaver Boos Consultants 



Gas Extraction Well Drilling Summary Weaver Boos Consultants 
( 

toject Name: 2009 Gas System Project Number: 0120-131-17 
-------------- --------------

Project Location: Bridgeton Landfill QA/QC Monitor: Joshua Ross 

Well No.: 61R Elevation: Ground 555.6 

Exact Location (Coordinates): N:1067265.1 E:516465.1 

Date Started: 9/21/2009 Date Completed: 9/21/2009 -------------- --------------
Boring Size: 36inch To ta I Depth: 150 

--------------
Length of Perforated Pipe: 129 Length of Solid Pipe: 20 

Comments: 15 feet NE of existing well 

Depth Material Drilled Temp. Comment 

0-2 soil/dry 92 

2-4 soil/dry 92 

4-6 soil/dry 92 

6-10 soil/dry 92 

10-15 trash/dry 94 

15-20 trash/dry 94 

20-25 trash/dry 95 

25-30 trash/dry 95 

30-35 trash/dry 95 

35-40 trash/dry 97 

40-45 trash/dry 97 

45-50 trash/dry 99 

50-55 trash/dry 101 

55-60 trash/dry 101 

60-65 trash/dry 103 

65-70 trash/dry 105 

70-75 trash/dry 105 

75-80 trash/dry 107 

80-85 trash/dry 111 

85-90 trash/dry 111 

90-95 trash/dry 114 



Gas Extraction Well Drilling Summary Weaver Boos Consultants 

ioject Name: 2009 Gas System Project Number: 0120-131-17 -------------
Project Location: Bridgeton Landfill QA/QC Monitor: Joshua Ross 

95-100 trash/dry 114 

100-105 trash/dry 117 
105-110 trash/dry 121 
110-115 trash/dry 124 
115-120 trash/dry 124 
120-125 trash/dry 128 
125-130 trash/dry 128 
130-135 trash/dry 128 
135-140 trash/dry 128 
140-145 trash/dry 131 
145-150 trash/dry 131 



Record of Gas Well Installation 
Job Number: 01.:iti- l31- t '1-- Job Name: ;)..0c:,9 !j:Si aysrem ~IINur:nber: £ I 6. 
Drilling Contractor: A,,e:. lb.L ,s Observed By: ----·=w1 ..... _..,....,.,,,...,K""'!.1 ~M''-------
Started Install.: ·'I -:U- 0 l Completed lnstall.:_.....,..;,.·.=-~-'"1'":"'"...6_n..._ ____ _ 
Time: b--~•:::..·,1"'- Time: --=,;_ .. '_3° .. f_tV<. _____ _ 

Top of Flange Elevation: 
Ground Surface Elevation: ____ i;._cf.;,_5_··-..... G ___ _ Location: N <0 C.T2.b5. { E s·r6t.tlS", I 

Actual Depth 

4 FT 

(All Depth Below Ground Surface) 

0 FT 

FT 

'-1 FT 

FT 

FT 
FT 

FT 
ISo FT q 36" ~ 

BOREHOLE 

Materials 

Intermediate or Final Cover: 
Material: 

Top Seal: 
Material: 
Quntity: 
Hydrated: 

Backfill: 
Material: 

Bottom Sea.I: 
Material: 
Quntity: 
Hydrated: 

Filter Pack: 
Material: 

Riser: 
Material: 
Quantity: 
Diameter: 

Screen: 
Material: 
Quantity. 
Diameter: 
Plug: 

G,c.AA I I, \c,[ be.f\i::t,CI,, ', t::e.. 
_lJ.. b,Js 

G:>ti;." u le..c ~or-t\ '. b:. 
/~ ~.JS 

Weaver Boos Consultants 



Gas Extraction Well Drilling Summary Weaver Boos Consultants 

Project Name: 2009 Gas System Project Number: 0120-131-17 --------------
Project Location: Bridgeton Landfill QA/QC Monitor: Joshua Ross 

Well No,: 62R Elevation: Ground 556.6 

Exact Location (Coordinates): N:1067375.2 E:516320.3 

Date Started: 8/21/2009 Date Completed: 8/21/2009 
--------------- ---------------

Boring Size: 36inch Tot a I Depth: 70 

Length of Perforated Pipe: 49 Length of Solid Pipe: 20 

Comments: 15 foot south of existing 

Depth Material Drilled Temp. Comment 

0-2 soil/dry 92 

2-4 soil/dry 94 

4-6 soil/dry 95 

6-10 soil/dry 95 

10-15 trash/dry 96 

15-20 trash/dry 97 

20-25 trash/dry 97 

25-30 trash/dry 97 

30-35 trash/dry 98 

35-40 trash/dry 100 

40-45 trash/dry 101 

45-50 trash/dry 100 

50-55 trash/dry 100 

55-60 trash/dry 105 

60-65 trash/dry 108 

65-70 trash/dry 110 

70-75 

75-80 

80-85 

85-90 

90-95 



Record of Gas Well Installation 
Job Number: Dl~t>-t31- J',- Job Name: ~9 ~"'s ,sy.stem. ~ Nurriber: 62.. t; 
Drilling Controctor: ..... A-'-,!:r,e:.;...,.· •..:i;'"'""' L....,._ ____ Observed By: -~-"'·."""""'1...;;\.:'A,=---a.j{...,1Q€""'S'--___ _ 
Started Install.: J~,;tl-0 ~ Completed lnstall.:_'ff..._·""""-.2.=-1_-c,_r,.,__ ____ _ 
Time: (;,'.s:;»,, Time: __.__'if·-"'; Ji_o ___ .... ,..,.~------

Top of Flange Elevation: 
Ground Surface Elevation: ____ 5._5' ___ G._.~_-__ 

Actual Depth 

lJ FT 
(All Depth Below Ground Surface) 

0 FT 

FT 

Lf FT 

FT 

FT 
FT 

FT 
FT q 36" ~ 

BOREHOLE 

Materials 

Intermediate or Final Cover: 
Material: 

Top Seal: 
Material: 
Quntity: 
Hydrated: 

Backfill: 
Material: 

Bottom Seal: 
Material: 
Quntity: 
Hydrated: 

Filter Pack: 
Material: 

Riser: 
Material: 
Quantity: 
Diameter: 

Screen: 
Material: 
Quantity: 
Diameter: 
Plug: 

GCM I A \ar he"b,~·• :t:f.. 
lJ... bys-

fur-M\..,tk- bhn,'.t~ 
Id- &,.JS 

Weaver Boos Consultants 



Well Log 

PROJJi;CT NAMli: BRIDGETON 

Plto.m(Yl'# 

DRILLING 
GEW 63 WELL NUMBER OR NAME 

107' LINEAR FEET OF DRILLING 1-----
107' LINEAR FEET OF COMPLETION ----
O' LINEAR FEET OF ABANDONMENT 

Time in: __ .,...,.. __ ,ime out: 

Weather conditions: Sunny 
Sile conditions: 

Rig hrs: 
Service: OW OK Raidiatorl OK Grease/ OK 

NOTES: 
1067568 

easting 516279 

MONliORING LOG 

Time OXYGEN H2S LEL I CO 
7:00 20.9 00 0 GEW65 

8:00 " 00 0 

9:00 " 00 0 
7:00 20.9 00 0 6-5-04 
7:00 20.9 00 0 6-07-04 

6:30 20.9 00 0 6-08-04 

1:00 

2:00 

3:00 

4:00 

5:00 
6:00 

Notes 

CLIENT REPRESENTATIVE DATE 

NAME&TITLE 

Top of ground e!v. 

Backfill Malerial 

Beritonile plug 

Length of Solid 

Backfill Ma!erial 
Ben1onite plug 

Isolation Layer 

Length ol Gravel 

Pack 
Length of Pert. 

Pipe 

Style of Pipe 

Bottom of bore 

Bore diameter 

Depth 

0-10 

10-20 

20-30 

30-40 

40-50 

50-60 

60-70 

70-80 

80--90 

90-100 

100-110 
110-120 

120-130 

130-140 

140-150 

DATE: B/&12004 ---~--

Well Asbuild 

FT5' 

507 .88 TOP 
1' IJ! 
2' 

25' 

17' 
2' 

1' 

84' 

82' 

6"SCHB0 PVC 

107' 

36'' 

Well Boring Loe: 

Degree of Degree of 

Comoosition Dec-.omp. Moisture iemp 
DIRT-ROG LIGHT DRY 74 

MSW LIGHT ORY 86 
MSW LIGHT ORY 91 
MSW LIGHT DRY 98 
MSW LIGHT DRY 101 
MSW LIGHT DRY 103 
MSW LIGHT DRY 103 
MSW LIGHT DRY 114 

WOOD-STEEL LIGHT Moisture 116 
MSW LIGHT Moisture 116 
MSW LIGHT Moisture TD 107' 

BRETTW!LUS 6/8/2004 
AEGL SITE SUPE!:RVISOR DATE 



Aquaterra Drilling Log HOl.l:NO. 

C'.-rE"W · b'i 
SHEEf1~ SHEETS 

DRIUJNG SUS""1N1,w,;100 .rROJECTNAME 

-- __ gr~,lr.E.\-o(\ Lo.~i'-. t\ · (,c..~ f-0k T .. iJ. ... 11 (},.£ G-
])JECT«UMBER " 

{;.);;L Q ~ ~ 08 

KOLE LOC/\TIONL' Ct£ \_µ - ~ ~ 

SURFACE ELEVATION 

O\IERBUROet, THICl<NEiS 

DEPrH OIIILLED lNTO ROCK 

TOTAL DEPTH OF HOLE l t{ O 

GEOTECHNICl\l. SAMPIJ;S ITCTAL) 

SAMPU!S FOR CHEMICAL ANALYSIS 
{fOTAL) 

DISPOSmON OF HOLE 

DIS'fllRBED 

(SPECIFY} --

DESCRIPTION OF MATERIALS 

-·····•- ---------
--------~o-= --------

1~0-= 
---- ---., -

io-- -----
, - ~ ~efv1<_ 

AQUATERRA 
lt>/IIIACNMENTAL t;DLUT/011$, INC. 

l'ROJECT NAME 

W\ME OF DRIL1.ER{S) 

,JeJ.. "' SJ M le_ VJ 
MANUFACTURER'S DESIGNATION OF ORILL<,i 

IfV\1 / u-wr,1 lk-
SIZESANO'l'YPEsOfORILUNG .-,, , 1,,. b., r,,~ f.-t 
Alitl SAMPLING EQUIPMENT 1--..::·;:"':...=."--'''-'-""'·J;"--"-"---------"'--'-'-'------------1 

DRILLING SlT/\RT DATE 

8 -;;?o !o3 
DEPTH SROUNOWATER ENCOUNlERED 

DEPTH 10 WATER AND El.APSEDTIME Al'TeR llRIUJNG OOIIIPLE1EO 

I UNOISTI.JR!lED --
(SPE;CIFV) 

TOTAL NUWIER OF CORE BOXES 
,--.. 

MON!TOIUllG WELL OTH$R (SPlilCfY) 

FIELO SCREENING GEOTECH SAMPLE AI/Af.YTICAL 
RESULTS Rl:SULni SAMPLE NO. 

(SPECIFY} 

fto'-\5 

HOLE NP. 

(SPECIFY] TOTAL CORE 
RECOVERY -

f"11c o+- d,:,\~,..'\-

~" '3 l ;;to;;> IC g <v-1 5 0 -r J.; -
r:?dv..iu_ d ... ;a,• ... , 0 "l. 

21 };u le~ 

[,-f: w - \Di 



Aquaterra Drilling Log 
HO\.l;NO. tHEET I 0!'2 G,t:::LJ-\!i'-\ SH!:ETS 

rl:OJSCf NAME 

-- -,{3.,.-; d.c-.,4_l.i,.,. L.o.,.1--f-; 1\ · (r .... , Sc..i rk,, .. '"J. M+t (\ 
IINSF'SE;TOR 

- Ne.~ ... f-t-t S ,; e r r J A.. 
,- ., 

ANAl.'ffiC~ REMARKS FlEl.ll SCRt.ENING O.EOTECH GAMl'LE TIME 
'.H DESCRlPTION OF IMTERlllL8 Rl:SUL"rs ~SUlTii IW,ll'LENO, 

ti-" --
~@~re.. -------

~ ---- -- °t-00 --
•0-
Iii _ 

------
R~l•t-L --

~0-: 
--------,,r------ ---

\ •o-= - I Jc.:> -------
~e~(L 

-\ D-: 
- JI ?, o -------

\ 
,o------- 1" -- 1360 -
I~ -- /2..-.,d t-\ kJDr~j "--~ \~0-\-\--. Nt Arb~.ik • C,-t.!.,1 .. ; .. ,~ -- ll1i;-ltr;.,.ls - [,,,.c:,v,. .\-ued, ----f -

PROJECT NAME 11ourno. 
AQUATERRA 

£NVIRONME>ITA.UOLUTIOHS, 1>1,;::. 



At11erican 
Enviromnental 
Group Ltd. 

Well Form 

PROJECT NAME 

PROJECT# 

Bridgeton 

1-03-011 

DRILLING 
GW64 WELL NUMBER OR NAME 

140' LINEAR FEET OF DRILLING 

140' LINEAR FEET OF COMPLETION 

0 LINEAR FEET OF ABANDONMENT 

NOTES: 

.MONITORING LOO 

Cslibrallon date 08/22/03 

..... 

Time OXYGEN H2S LEL/CO• Date 
07:00 20.9 00 0 GW64 
OB:00 " 00 0 . 
09;00 .. 00 0 . 
10;00 . 00 0 " 
11:00 

,, 
00 0 " 

12:00 " 00 0 " 
01;00 . 00 0 " 
02:00 . 00 0 " 
03:00 20.9 00 0 GW81 
04:00 11 00 0 . 
05:00 . 00 0 " 
06:00 

Notes 

CLIENT REPRESENJ'ATIVE DATE 

NAME &TITLE 

Top of ground elv. 
Br,ickffll Material 
Bentonlte plug 
Length or Solid 
Bac.lcflll Material 
Bentonlte plug 
lsola!lbn Layer 

Length or Gravel 
Pack 

l,l;lnglh of Pert. 
Pipe 

Style of Pipe 

Bollom of bore 
Boring diameter 

OeDlh 
0-10 

10-20 
20-30 
30-40 

40-50 
50-60 
GCl-70 
70-80 
80-90 
90-100 
10().110 
110-120 
120-130 

130-140 

140-150 

DATE: 08/21/2003 ------

WellAsbuild 

t - p\lcsllpcap 

3' 

- TOP 
~ - O' 
2' 5' 

30' 
19 

2' 24 
1' 26 

" ,', 27 .. ., : 
', . ....---, .. '· . 

115' ·.·-_:..:_ ', 0 O, 
~ 

0 o· 
110 .. .-.: '.;'.► 0 0 . ·.'·.,· 

. ·_ •, 0 0 .. 
. ' 

. . 
0 0 .. 

,· ~- 0 '. .•·:··.· 

SCDSOPVC 0 ... 
0 0 ,. ,', 

·.;-. ": - :: :-·:, 
140' .. ' 140' 

•' ·-:-:- . ' .. .. 
36" ',- ., .. -:.•.•:'•' .c-' 140' 

Well Borhu{ Loll 

Degree of Degree of 

Composition Comp. Moisture Temp 
cover 1reswas. sf111ht dry .. slmht dry ao .. sliahl drv 

" &light Moisture 81 
11 alight " 

dirt " moderate " BE .. moderate drv 
" slklht drv 97 .. moderate drv 

I ~ moderate drv 97 
c&d " heavv drv 

" heavy dry 104 

" heavv dry . h11aw dry TD 140' 

John stanley 08/21/2003 
AEGL SITE SUPERVISOR DATE 



('"'""~J::~~ "> ~-.ea. t. "ll-, b. t ~- b. 
Dl'!JtUNG•:SOBCOlilTRAO!Oll r,,,;,-,.,.,.. 

r·u . .a.... 
. ···•··.i;JE.CT:INMSl:l'i; -manltlLI.E.R(S) 

~.~\.ti 'tt\J.:~C>\:,1-\~t.-u.,t.~\ti'~ 
LOCATION ~!\qrlii'!l;~Pf:$IGN/l'IJQ!\IQl'DRIµ. 

rni;~OLr;;,):!mL0:,;:2:-,i:\!i!i.·,_,~.·~,~~. t~o:t,.2!i'l,e;. ·i<l;t-;~•0:.:1· ,.Jc:a•···-,:f-'N\!.,.·· .. ,:_•!.Ji.ai··c<.~::.c. u,·· .• ~.··u.•·:,~.·1t ~··•-------........ ➔-:;;; ... '=_~ •. · ~~;-. ~··~f,:•~\,3LQ,~~·~.l?M~I' 
. <!'2:c.A . .-\tf.c- - _., (Li- i:,«:. c,o.,•"l'Oi .O'li, '.':'1.-...L t;u, 

DEPTHDRILLE01ITTOROCI(. 

~c:, 
TOTAl.QE.FTI-1 Of I-IDLE 

., ; ~/ii.ii;;l"QffCl:lEMIC-'L J\NALV.!,1$ 

.... 

tiE!"rf.! 
...... 

----... \C:r:: 
--.... ----.. -
~ --

'-,· 

-· 
~ -.... ... -

C\.o\ 
o,~!li. 

(flPECIFY) 

""'->Kl'lLLED 

\b\\.1t.11,J."-'~\a. 
~~ 

ORIQJNG START DATE 

\~-, ~iu 
IJRILL•-END DATE 

\l'\ - s ~ l:)l 

l:>l;l"(J;.19.V/All=l'\ANDEl;Af'$llDTlME AFTERDRI.LLING COMPt'ETI!D· 

.~·~ I lJNDltH.Ul<l>EO TOTAL NUMBEROF·COl'lE. SOXES 

MONITORING \YELL 

AELD SCREENiNO 
aESllLTS: 

O.:tOl, 

~s 

GEcriEt:HSAi,\i>LE ANAi.iYTiCAL 
~Sl:i\olS SAf,il>J;E NO, 

1!:iPECIFY! 

TIME 
\\t)Q-

·1c:r- O.·. +~ 1 .•. .. ..J -, _____ ..;::._-"" _ _,,, ____ .,. 

------
~· --.. --__,...· 

-... ... 
1So-: 

f ~· 
--.... 

ii ... 

AQUATSRAA 
i!Nvi~ON"I.Dl'.l'/oLflO.LIJTIO~ilNC> 

l"ROJECTNAME HOLIHI<),. 

(SP.ECIFY) 

....,; 

t 
t> Q...'1 

,\; 

.,.. 
TOTALCORE 

F!ECOYJ;#y 
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Aquaterra DrUthig Log 
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GAS WELL 
CONSTRUCTION 

DIAGRAM 
1PROJECT NUMBER: _ __.,'2=0=· 4_,_· ~=· ..:...• \...,;t::l,,,._··.··,------- PROJECT NAM£: GE.W %'\A t 'l.'JA ~.... '\i.'!.1\~ii.1\lQii&'( . 

WELL LOcATICiN;: ".iis! :isi·~ '.i;i@m F:Ws. tc,.i·\lb-~ s-~ W"4r ~$ GAS W£LL NOi: .. ________ ,....,$=·•.·· ""'"p.'-------------'----
INSTALLATION START DAtE: __.. ...... \....,t:i.,_•-~ ........... c:i ..... · \a,,_· ____ _ 

DRILLER: \'(\;.'XS¾ \,N,U1Jg.1~ f tS! 
COMPLETION DATE: __ l=P....,---'i;=-:. "-·Ca)=·:. ="---------
INSPECTOR:&.~~ • .,, l,~"a;J \_. t!\\Ji,µa) 

COMMEN1$: __ - _____ .....,.,_ ________ '--_......._ __________________ _ 

MOUNDED TOPSOIL 

,._ ft 
· .. 

. · -:-:. 
\. ··.·· 

'3 ft . t- ..... ,·• 
... 

'l.lit- H 

L_ .. 
~--·-··· 

FLEXIBLE HOSE 

HYDRATED BtNTONITE SEAL 

SOLm PVC 

HYDRATED BENTONITE SEAL 
ISOLATION SOIL LAYER 

· 1 1/2" TO J/' DIA. WASHED N()N,-..CALCAREOUS GRAVEL 



Aquaterra Drilling Log HO!.£ NO, SHEET 1 OF Sl'lEEiS 

Gt::w· b& _"] 
J~ROJECT NAME DRIWNG liUl!CONTMC'fOII 

--'.f?r: rl.Le-\...:in. lo.,,H:1\ - Cr1.1, s~~ ~ 1:.,.~~,, .. \:.., ~ • .-~. G, 
"OJECiNUMBER - NAME OF DRIL!.ER(S) 

0:2. ~:s\eo 8-- <-)oh,.. 'S~lt-'x 
buCATIOII MMIUFACTURER'S DESIGiON DF DRIil. .... 

']<;..l~(.,L ..... .., r\ (.'., TN\ -r G. k..-p, tlu-
HO!..E I.OCATION u SIZES AND TYP!!B OF llftll-lJNG 1b ,,.....\... b..,1"1... 1-...,, 

&e~ (o (o 
ANO SI\MP!JNG EQUIPMENT . 

SURFACE ELEVATION -
OVEREIUIIDEN THICKNESS Orut.UNG rART DATE OR!LUNG EliD OATE - 25 I b\-cr~ ~{,1-\~3 
DEPTH DRIil.ED INTO ROCK DEPTHGROIJNOWATER ENCOUNTERED - -
TOT AL DEPTH OF HOLE 

+e4(.¾ 
DEPTH TO WATER AND ELA!'6EDTIME AFTE1! DFIJU.ING COMPLETED 

I L-\O --
GEOTS:CHNICAL SAMPLE'!i fTOTALI lllSTURseo 

I 
LINDISTIJRBEO TOTAL NUMBER OF CORE BOXES -- -- ......._ 

-
IIAMPLEB P.OR.CHEM!c:Al ANALYSIS (SPECIFYl (SP.ECIFY) {SPECIFY) (EP£CIFI'} (SPECIFY} TOTALCO!ll! 
ffOTALJ RECOVERY - .___ -- ..... ---- -Dl5POSITION Ol' HOLE BACICflU.EO MONITORING WELL OTHER !BPEICFY} 

61GNA~SPECTOR ✓E ....._ - .,,...., - VJWt[7>;r; _...:::,,.. 

, . 
FIEUJ SCREENING GEOTECH &AMPLE ANALYTICAt. TIME REMARKS DEPTH DESCRIPTION OF PMTERIALe 

RESULTS RESULTS 8AMFLENO. 

- _ _,,,,,,,., ...--- ---- -- ---- --- to'3u - ' -- \ i t"-(..1........., ..._i -- c_.,, V•(;r (: .. \ - -iz~i,"'-. 13" r= ----------- 11c." r-- \ 0 5'., O?-:: -------9-:: f\.e ~\ <.. '8:.PF 
-------

{~ 7'-{r. F 
----- 1200 .. --- ~1' F o-

t] ----- ~ ·-- {l_t\,v1,1.,, - 'iSl'l)F ..... --.,, PROJECT NAME HOLE NO. 

AQUATERRA G~w- \c,\:i ENVJR0NM£NTAt. lliCli.t.mCNS~ INC. 



Aquaterra Drilling Log 
NSPl!CTOR 

.. L.. ... JS.:1\ . Go ~ ,.!ti"-,.. J ... ~Jc.ll NuJh .. n. U:· 
OE6CRIPTICIN Of MATERIALS 

1'1ELO SCRa;NING GEOT£CH SAMPI.E 
!iESlll TS RESIJI.T6 111\MPLE NO. 

'llME 

t 0 I ot..Ja 

PROJECT NAME HOU,NO. 

AQUATERRA 
ENVfflONMENTAl..!!J.ll:l-t..UTlll:Jt-iB1 INC. 

HOLE NO. 

G-i2w-Cob 
SHllfT ~OF~') 
SHEET.II o<... 

RlaMARICS 

~;i.!. A d..-:t1:,_~ ...... 
S'/IEilo-a, ~.( ((!itl f+ 

/<el..,......._\ d.f: U~"i 
c.~ 6\1""t-\o-a 

Ni:, ,4.Jnnfu.:_ Co-i-k.,',.,~).._ 
tf\ .... ~ ... 11 /.:;f'.(., ,.,.._,k.,, ,.cl.. 



At11erican 
Environmental 
Group Ltd. 

f'ROJECT NAME 

PROJECT# 

Bridgeton 

1-03-011 

DRil,LING 
GW68 WELL NUMBER OR NAME 

40' LINEAR FEET OF DRILLING 

140' LINEAR FEET OF COMPLETION 

0 LINEAR FEET OF ABANDONMENT 

NOTES: 

MONITORING LOG 

Cafrbration date 08117,03 

Well Form 

Top of ground elv. 
6ackfifl Material 
Bentonlte plug 
Length of Solid 
Backfill Material 
Bentonite pltJg 
Isolation Layer 

ength of Gravel 
Pack 

Length of Perf. 
Pipe 

Style of Pipe 

Bottom of bore 
Boring diameter 

Time OXYGEN H2S LEL/CO- Date Dei:ith 
07:00 20.9 00 0 GW65 !).10 

08:00 . 00 0 " 10-20 
09:00 " 00 0 " 20·30 
10:00 " 00 a .. 30-40 
11;00 II 00 0 " 40-50 
12:00 50-60 
01:00 60-70 
02:00 70-80 
03:00 80-SCI 
04:00 90-100 
05:00 100-110 
06:00 110-120 

Noles 120-130 

130-140 

140-150 

CLIENT REPRESENTATIVE DATE 

NAME&TITLE 

DATE: ___ OS/-'-. 1_l_KJ_3_ 

Well Asbulld 

t - pvcalipcap 

3' 

► 
TOP 

3' O' 

2' 
. 

5' -
30' -

17' 
2' - 22' 
1' 24' 

, . . 
· 25' 

' .. ···oo :·•.-··:·.-. : 113' . -" 
·.,: . ' 

. ' - .. - ' .o 0 .. ' 

1113' 
,, 

·o o:·. 
.-":- 0 o. .- '' 

, " . .- :, 
·, . :-·-.. . ' _, 0 0 

SCDSOPVC . ' 
·_,:_ ·.· 

0 0 ·,.·,, 
,' ··-. - .. ' 

··:_. ·. ·---~- 0 0 '' 

: : . · _': ~~ .. 
140' 140' 

:_:.>-: ·- " 

36'' ,.- - .': . '-·., .'',,,;· 140' -·. 
Well Bormg Log 

Degree of Degree of 

Comnrntitlon Comp_ Mol$lllte Terna 
cover 1reswas. Ellloht drv 

~ slight drv 76 
~ slight dTV . slight dry 84 . sliaht div 

" Sligh! ldrv 87 

" sliahl idtv 
" sliuht !drv 102 . moderate dry 

I . moderate dtv 114 . moderate drv . moderate dry 112 . moderate drv . moderate dry TD14U 

John Stanley 08/17/03 
AEGL SITE SlJPERVISOR DATE 

~ 



Aquaterra Drilling Log 
HOLE NO. S.f'.l:ET10f SHEETS 

C:r l-: 1-0 ► lei· c:2, 
J~ECTNAME 

DRILLING SUBCDITTRAC'JDR 

. r:,l1.-.e1.:i" \..4"dt I I - ~t S--,i;-4,.,.,. J'.,_d-... 11 AE0--
10.IECT NtlMBER NAMe OF 0/IILLER(Sl 

.; oa 1:J?51oo'I? :;J";:, 1,..,,. .5-l ~,..., ( "l 

.nON MAfruf'ACTUFIER.'S lleSIGHATKlN OF CRIU. ., 

13 r-·, 4~ ~" , f'A.-0 ::r M, / t.e. .\.v-r '. 11...u-
HOLE LCCATIOU SIZES AND TYPES OF DfllUJNG "Jb ~ "f..1.-, l::it>rd,.,i-t. 

(;.-£w-Ca::1- AND SAMPLING EOOIPMENT' 

SURF AC!: ELEVATION -
OVERBUROl:N THICKNESS ORlU.r,JGtTAr DATE llJl(IWNGENODA, -- q q 0~ ~ 5{u3 
DEPTN OR!U.ED INTO ROCK oa>TH GROUNDWATER ENCOIJNTEREO - -
TOT Al DEl'TH OF HOI.E 

l 7, .S A\,e+ DEPTH l O WATER AND ELAPSED 1 IMC AFTER DRIL11M> COMF'LETEO -
GEomcHl,rlCAL SAMPI.ES (TOTALJ DIBTIJFIBED 

I 
UND151U,..."' ,..,TALNLIMBEROFCOREeou,S - - -.---· 

&AMPU!S FOR ctreMIOIL IIW.LVEIIS (SPIOCIF\'l (SPECIF\'l (SPEaF'I) jBPl:Cll'Vj (SPl:CIFVJ TOTAi.CORE 
(TOTAL) - ~COVER\ - - -- ---OlSPOEITION 0!' HOLE BACKFlt.!.EO MONITORING WELL OTHER ISPElCFY) SIGIIIATURE.)"" oNSPECTOR, /P_ 

.--- - - v1f~~;t;: --...___, 
✓ .f _,.,-,,. . 

llEPTH DESCRIPTION OF W\Tl:RIALS 
f'IEIJ) SCREENING GEOT!!CH SAMPLE ANAlVTICAl. TIME REMARKS 

RESULTS Rl:SUI.TS SAMPI.ENO. 
::... - ~ -

~? 
-

\ (o ' -- ,,.,d,-.,;..,. ~ ~ --- (.so- s--,~ I - M_~~VL -.-
' '---------

zo-:: ---- ----
JD-: 

--
~t..Lsc.. -- ---~n-= ----- - ,,ty,. - 1 T-5'15 --

~0--: 
£,it d¾- ~/,jl;,_, V" c:ii'-1/o'?, -- r~~ n - - . _ ~±- $"5 ft. --- - -- - - - - - . - - -- -

tl'5 Qf!.'iJ.........!. d..-,1\~ .... ~ .. - oi\.s} --1.. 

t.·I. 
Cf3 

--
PROJECT NAME HOLENO. 

AQUATERRA C-rEW- b 1-ENVtPUtNM~AL I aum:o.NS, INC. 



Aquaterra Drilling Log 
HOLE NO. rHE!IT &_Of 

G-~w . ~":i- SHEETS ~ 
AAOJ;;:CTNAMe !INSPECTOR 
'g,-;t\.½c¼"- Lo."'~ r:\\· G-c.s $"~,_-h. ... ~!-\.., I\ N~4-~ C. I'- µ ~- 4ce.r:s ll"I 

,. - -- ANALYTIC:,,'{ REMAR~S Fleu:> SCRl:a«NG GECTeCH BAMl't.E TIME 
""TH DEBClllPTION OF WITSRIAL5 RESULTS RE6ULTli l!AW'L!!.HD. 

.,,..,, _ 
--- i~e,ufL -----

'::Jo------ ----g:_ --------
.:;O......: --- R\: ~uS" I'. ------10IL-

\lCO --------
11.C --------
'"'°-= --- Re.t~, ------:p-
\---- ti.{ co - -,~ - t."\c t)G('"'.) 11.-\. 13!;) ~d l' fJ<l Arhe.l....~ (a"''\-.,\ "' "~ -- M.c.l.o,,._h \:: r-uiv"' ~<i r <;tt! • 
y\O..: - Wi.tl IY'1 Ii" J .Jv6'(' t d. ~A -- 135" -k,,._.l,. ~,- 5-=:,f,.J,'J -,-

-~ 
f'l:t..\o,H 

--
[ -

PROJECT NIIMI! HOI.E NQ. 

AQUATERRA CTt\,J - Co"-t ENVIRQNNENt'.ii..l..:sDumOMIS, INC, 



American 
Enviromnental 

_ ....... Group Ltd. 
.PROJECT NAME 
PROJECT# 

Bridgeton 

1--03-011 

DRILLING 
GW 67 WELL NUMBER OR NAME 

135' LINEAR FEET OF DRILLING 

135' LINEAR FEET OF COMPLETION 

O' LINEAR FEET OF ABANDONMENT 

NOTES: 

MONITORING l.OG 

Calibration date 09/05.103 

Time OXYGEN H2S LEL/CO-

Well Form 

Top of ground el11. 
Backfill Material 
Bentonlte plug 
Length of Solid 
Backfill Material 
Bentonlte plug 
Isolation Layer 

Length of Gravel 
Pack 

Length of Perf. 

_Pipe 

Style of Pipe 

Bottom of bore 
Boring diameter 

Dale Death 
07;00 20.9 00 o GW67 0-10 
08:00 . 00 0 " 10-20 
09:00 ~ 00 0 " 20-30 
10:00 " 00 0 . 30-40 
i1:00 " 00 0 . 40.50 
12:00 II 00 0 " 50-60 
01:00 " 00 0 . 50-70 
02:00 70-80 
03:00 80-90 
04:00 90-100 
05:00 i00-110 
06:00 110-120 

Nctes 120-130 

130-140 

140-150 

CLIENT REPRESENTATIVE DATE 

NAME&TITLE 

DATE: 09/05/03 ------

WeUAsbuild 

t - pvcslipcap 

3' 

"' 
TOP 

'3 . O' 
2' 5' 
30' 

19 -
2' - 24 
1' - 26 - --- .. 

27 ''· 

108' 
.-: - .. ....-- ',· 

0 0 ,. ··: · .. ·, 
~ . 

0 0.----
105' ·o 0 

' _- --: :0 0 
, ·, 

., 
: ·o 0 

SCD80PVC 
: . ~ ', 

·---. ; --~ 0 0 '. 
-. u _:._. :··'., ·. 

. · ... 
, ' .. - . · .. ·. _., 

135' 135' .-,_- . ·,::; 
'' - ., 

36'' ' ' 
·,.- ,·-- ·.· .• .. 135' 

Well Boring Lot! 

Degree of Degree of 

Comoosition Comp. Mol&ture Temo 
cover 1reswas. Blight dry 

D sUght dry 79 

" slight dry 

" sllght dry 81 

" slight ldrv 
" slight dry 80 . slight dry 

" slight dry BE 
ff -sllgh! dry 

I " sliaht idnt 88 

" slight drv 
" moderate dry 101 .. moderate dry 

" moderate dry TD135' 

John Stanley 09/05/03 
AEGL SITE SUPERVISOR- DATE 



Aquaterra Drilling Log 
DRILi.iNG 5U!ICONTAACTOR JPROJECT NMIE 

,,Bnc\t.,etoA Li:t .... d.\i t\- (-r-'4.! $.,'i.f.exv.... .I: .... s4o;I l 
. ·OJECTlfLJMBER -

A, E C::r 

[). 

~ 

'-l 

s 

It 

0~03 iOO 8 
.,r,0111 

~r·, l,,,,e. J-o,.,,_ , Mo 

SURFACE !!LeVATION 

0111:RBUROEN THICKNESS 

DEPTH llRU.etl INTO ROCK 

TOTAL DEPTH OF HOI.£ 

GEO'fECHlillCAL SM\1"1.ES (TOTAL) 

BI\MPLES FOR CHEMICAi.. ANAl YSlS 
(TOTAl.) -DlllPOSmON OF HOLE 

DISTURBED 

{SPECIFY) 

BACKFILLED 

--
DEPTH DESCRIPTION OF W.lERIAL.5 

----
)------ '· - . --
~.....:: --------- °"Q \' t )----------,-----

.-:--
,-

---... ... PROJECT NAME 

AQUATERRA 
£NV~R0NM~ At.. s01..1rnaNS.1 tNe. 

I 

NAME OF QRILLER(SJ 

...._\ o \,v, S .\, a,,I\ h .. \f\ 
;MftNuFACTIJRER'S OE61GNATION70F. CRILL " 

"I MI C.Ji>.\-u-r;;- llB.r 
lilZEE /WOTYPEB OF DR/WNG 
ANOSAMPUNGEQU!PMl;Nf 1---"'1-r ,,-,-,.-,..""'L---,,,---t_------------1 

_-, u, t ,,_-.. v'\ r..-,P_n9 I' 

DRIWNG ENO DAT!! 

8l;i.s-\o3 
OEFTH GROIJI-IOWATER ENCO\/lfl'E:RED 

DEPT!-! TOWATI:.RANO EI.Al'SEO'rlME Al'TER ORIWNG u,MPLETEO 

UNOISTURBEO TOTAL NUMllliR OF CORE BOXES - -
(SPECIFY) !SPECIFY) (SPECIFY) 

-<-- -MO~ITORU'iG W!!LL aTtlER (SPE!l:l'V) 

-
FIEI.DSCREl!NING GEOTECHSAMl'LE IINAt'ITICAL 

RESULTS RESULTS SMIP!.E NO, 

- -HOLE NO, 

TOTAL= 
RECOVERY ._ 



Aquaterra Drilling Log 
IHSPEC70R 

s-k,.,. .,1 ... ,t+~1\ . "a:4-hr..v.. ~ 
FIElO SCREENING OEOTECH SAMPLE ANM. VTICAL TIME 

RESULTS REEUl,TS SMIPLE NO. 

S 45 

HOU!NO. 

AQUATERRA 
E:MVU=icNJ,HWf""-L .SDt..UTIDNS, lNC. 

HOLE NO. 

C~vJ· b9 

REMARKS 

P.,eJufltl-t. d V'i II ('l.<l o-i,,... 

8" 1 cJ-3 \-o 3 

€,..,..d_ .,_,-f d.v-~ l\,'.._i c.M 

r).l.aln "".\ 1.:i..!l ++. 
f.2ov~ c.--,Lt-.::i "'..,,_ 

(? },;1.5\::,3 

-F- Na A-sk.i Lr ec .... ..\r;.:, 'j., 
(,f-',-+t..-C.J J '€""-'t.o""' t...,;.d.. 



Alnerican 
Environmental 
Group Ltd. 

.f!ROJECTNAME 

PROJEC'N 

Bridgeton 

1-03-011 

DRILLING 
GW 88 WELL NUMBER OR NAME 

135' LINEAR FEET OF DRILLING 

135' LINEAR FEETOFCOMPLETION 

0 LINEAR FEETOFABANDONMENT 

NOTES: 

MONfTORING LOG 

Callbralion dale 08/25/03 

Well Form 

Top of ground elv. 
Backfill Material 
Benton/le plug 
Length of Solid 
Backfill Material 
Bentonlle plug 
IStJlation Layer 

Length of Gravel 
Pack 

Length of Perf. 
Pipe 

Style of Pipe 

Bottom of bore 
Boring diameter 

lime OXYGEN H2S LEL/CO- Date Oeplh 
07:00 20.9 00 0 GW68 ll-10 
08:00 " 00 0 " 10-20 
00:00 " 00 0 " 2Q..30 
10:00 30-40 
11:00 40-50 
12:00 50-60 
01:00 60-70 
02:00 7Q.80 
03:00 80-90 
04:00 90-100 
05:00 100-110 
OS:00 110-120 

Notes 120-130 

130.140 

140-150 

CLIENT REPRESENTATIVE DATE 

NAME&TJTLE 

DATE: ___ OSl2_5_f2_00_3_ 

WellAsbuild 

t - pvc.stlpcap 

3' ,. TOP 
3' . O' 

2' 
, 

3' 
30' 
21' 
2' 24' 
1' 26' 

.,,. --... • . .. 27' ... . • 

108' -0 0 .. 

0 o· .. . . 
105' ·. . ·.-... ;... 0 0 

.. -'!"-
0 o: .•. 

.. . . . :.:• . . 
-.•, · . .. 0 0 .. .. 

.. . . 
SCOBOPVC . . .. 0 O·. 

.. .. .-0 0 ::, ,• .. ·. ·-· .. 
135' · . ·:···.::-:,. .. -:_::; .. 

· 135' .. 
',,,· :-_:_.·, .. -. - 135' 36" .. ,' •·. ·':.:\- .. :-:; .. . . .. . . . .. 

Well Borina" Lo,t 

Degree of Degree or 

Comoosltlon Comp. Moisture Temp 
cover 1re&was. sllahl. drv 

" sliaht drv 88 .. sf/ght d!Y ,, 
sfiallt lffll 00 

ff sllaht drv 
dirt " moderate dry 90 

" rru>derate drv 

" slighl drv 90 
" moderate dry 

I .. moderate drv 94 
c&d . hinh drv 

" h19h dry 99 .. hiah dlY 

" hlah dry T0135' 

John stanley 08/25/2003 
AEGL SITE SUPERVISOR DATE 



Gas Extraction Well Drilling Summary Weaver Boos Consultants 

.Jroject Name: 2009 Gas System Project Number: 0120-131-17 
-------------

Project Location: Bridgeton Landfill QA/QC Monitor: Joshua Ross 

Well No.: 69R Elevation: Ground 561.0 

Exact Location (Coordinates): N:1067020.6 E:516147.9 

Date Started: 9/23/2009 Date Completed: 9/23/2009 --------------
Boring Size: 36inch To ta I Depth: 150 

-------------
Length of Perforated Pipe: 129 Length of Solid Pipe: 20 

Comments: feet wesr of existing well! 

Depth Material Drilled Temp. Comment 

0-2 soil/dry 93 
2-4 soil/dry 93 
4-6 soil/dry 93 
6-10 soil/dry 93 

10-15 trash/dry 97 
15-20 trash/dry 97 
20-25 trash/dry 99 
25-30 trash/dry 99 
30-35 trash/dry 99 
35-40 trash/dry 100 

40-45 trash/dry 101 
45-50 trash/dry 104 
50-55 trash/dry 104 
55-60 trash/dry 105 
60-65 trash/dry 106 
65-70 trash/dry 108 
70-75 trash/dry 108 
75-80 trash/dry 109 
80-85 trash/dry 109 

85-90 trash/dry 109 
90-95 trash/dry 114 



Gas Extraction Well Drilling Summary Weaver Boos Consultants 

Aoject Name: 2009 Gas System Project Number: 0120-131 -17 -------------
Project Location: Bridgeton Landfill QA/QC Monitor: Joshua Ross 

95-100 trash/dry 114 

100-105 trash/dry 116 

105-110 trash/dry 120 

110-115 trash/dry 120 

115-120 trash/dry 120 

120-125 trash/dry 131 

125-130 trash/dry 131 

130-135 trash/dry 133 
135-140 trash/dry 135 

140-145 trash/dry 137 

145-150 trash/dry 137 



Record of Gas Well Installation 
Job Number: 01.:lb· t.31- J 1:: Job Name: .;\.o.-:.9 ~Si ,.sy.si:em VleJI Nurnber: ___ &--.....9_tZ......__ 
Drilling Con tractor:-A~''="e:~ . ..,,,G ..... , L......,,,.____ Observed By: -~~· .......... 1..-':"'-~J{_i~','<"''------
Started Install.: 9-).3 ~0 cr Completed lnstall.:. __ ':2....,..•...,..J.J..,,._.-0_· ~------

Time: (:· oo6 l.,.....__ Time: t-~: 3of11V\, ._ ---------=-,-1"-'-....:;._-----
Top of Flange Elevation: 
Ground Surface Elevation: __ ..... s,__,·i;;,,._\"--',_o __ _ Location: N le6·1ei20.(z E 2fb Pi1-q 

Actual Depth 

4 
(All Depth Below Ground 

0 

FT 

FT 

FT 

I 1./ t FT 
i S"C" FT q 36" I-

BOREHOLE 

Materials 

Intermediate or Final Cover: 
Material: c..!1:y 6c) \ m,,.t:er: g, I 

Top Seal: 
Material: 
Quntity: 
Hydrated: 

Backfill: 
Material: 

Bottom Seal: 
Material: 
Quntity: 
Hydrated: 

Filter Pack: 
Material: 

Riser: 
Material: 
Quantity: 
Diameter: 

Screen: 
Material: 
Quantity: 
Diameter: 
Plug: 

GQ\/\u\aC bel\:b,,,f\'1 t;e. 
lJ... b<;.J5 

fu,,:'J,I\ uk kf\ts,. \:~ 
I~ P...JS 

c...'VVL 

Weaver Boos Consultants 



Gas Extraction Well Drilling Summary Weaver Boos Consultants 

toject Name: 2009 Gas System Project Number: 0120-131-17 
--------------- ----------------

Project Location: Bridgeton LandfilOA/QC Monitor: Joshua Ross 

Well No.: 70R Elevation: Ground 563.7 

Ex.act Location (Coordinates): N:1067133.9 E:516104.7 

Date Started: 9/9/2009 Date Completed: 9/9/2009 

Boring Size: 36inch Total Depth: 150 

----------------
Length of Perforated Pipe: 129 length of Solid Pipe: 20 

Comments: 15 feet north of existing well 

Depth Material Drilled Temp. Comment 

0-2 soil/dry 90 

2-4 soil/dry 90 

4-6 soil/dry 90 

6-10 soil/trash/dry 90 

10-15 trash/dry 94 

15-20 trash/dry 94 

20-25 trash/dry 94 

25-30 trash/dry 98 

30-35 trash/dry 101 

35-40 trash/dry 105 

40-45 trash/dry 109 

45-50 trash/dry 109 

50-55 trash/dry 110 

55-60 trash/dry 110 

60-65 trash/dry 111 

65-70 trash/dry 112 

70-75 trash/dry 112 

75-80 trash/dry 112 

80-85 trash/dry 115 

85-90 trash/dry 115 

90-95 trash/dry 117 



Gas Extraction Well Drilling Summary Weaver Boos Consultants 

roject Name: 2009 Gas System Project Number: 0120-131-17 -------------- ---------------
Project Location: Bridgeton LandfilQA/QC Monitor: Joshua Ross 

95-100 trash/dry 117 

100-105 trash/dry 120 

105-110 trash/dry 124 

110-115 trash/dry 127 

115-120 trash/dry 129 

120-125 trash/dry 132 

125-130 trash/dry 132 

130-135 trash/dry 135 

135-140 trash/dry 135 

140-145 trash/dry 138 

145-150 trash/dry 138 



Record of Gas Well Installation 
Jo~. Number: or:u.,-i31- t_'f. Job Name: ;,,.~9 ffs> ,sy.siem, WeJ~ Number: 't:d fl 
Drilling Contractor: A.6:,b,L Observed By: -~"""'·=1 .... W:1--:.=..E. ..... ,oi:=-"'--'-----

Started Install.: 9-1-0 1 Completed lnstall.:. __ 9 .... -___ ·'1 ..... -_o_,_"f _____ _ 
Time: ttoo~:," Time: -~4~:·-r:'$o"""if~lh~------

Top of Flange Elevation: 
Ground Surface Elevation:' 5',"3, 1 Location: N (ofi7t:?:?~G Et;f!';;lc.'-f,7 

Actual Depth 

Y FT 

(All Depth Below Ground Surface) 

0 FT 

FT 

FT 

FT 

FT 
.:lo FT 

141 FT 
lSD FT 

:::::::' 

q 36" ~ 
BOREHOLE 

Materials 

Intermediate or Final Cover: 
Material: 

Top Seal: 
Material: 
Quntity: 
Hydrated: 

Backfill: 
Material: 

Bottom Seal: 
Material: 
Quntity: 
Hydrated: 

Filter Pack: 
Material: 

Riser: 
Material: 
Quantity: 
Diameter: 

Screen: 
Material: 
Quantity: 
Diameter: 
Plug: 

GrAA, daC hel\:h,o, ·, t:e.. 
tJ,. bs,JS 

G>c;:.o l,dec kcm•c:, :\:g_ 
I~ 6Js 

Weaver Boos Consultants 



Aquaterra Drilling Log HOLE NO. SHEET1 OF SHEETS 

~€~-11 B... 
.tROJECT NAME DRILLING SUl!CQNTRACTilR 

.. Ji ·· 4 ""'- L · .1...h 1\ Cr·u., Sy~ k,~ -:r:.,_,+<,.,\r. \;"u,~ AG. G:- I '·f''• . ~ . l'i•·- • 
'· •ECT NUMSER NAME Of DRILLE.H(Sj 

OJ,e3 l.0C i J.,d,"' S + ""' \t. ~ 
fCX::AT!ON MANUFACll.lRER'S Cil:610NATIDN OF ~11.L 

'Br-; L...t.¾r-. ~ 
["\,D ti"' -r / c.(.\ 4,-.,...... r ·. \\ "t-V'-

HOU: LOCATIOII .... SIZES ANOT'/1>£S OF PRJLUNG .?lt: 1.-.0:..h. 1::J.,.,-..,1,,. .. 1,.._ 

(,-EW - -:n ANO SAMPLING fQUIPMENT 

SURFACE ELEVATION -
OVERBURDEN T!ilC:KNESs DRILLING START DA TE DRILUIIG ENO OA.l\ \ - "Z' h-2. I 0 -a % \'?i 0~ 
DEPTH DRlUEO IUTD ffllCK DEPTH Gf'ICI.INDWATtiR i:NCOUNIEREO - -
TOTAL OEPTH Of HOLE Dl:PTH TO WATER AND EU\PSeP 111,1,I;, AFTER ORIUING COMPLETEP 

I L\,D ~l!-<X -
GEOTaCliNJCI\L SAMPLES {TOTAL) OlliTURBED 

I 
UNotSTURBEO TOTAL NUMBER Of CORE SUM:5 -- - - -. 

SAMPLES fOR Cl'll:M!CAl ANALYSIS (Sf>E<lll'Y} (SPECIFY) (SPECIFY) (SPECIFY) (SPECIFY} TOTAi.CORE 
(TOTAL) RECOVER~ - .-- --- - -- ........_ 

-
OISPOSITIIJN OF HOLE eAC:l<l'lLI.EO MONITORING WELL anum (8Pe1CFYJ 

[7$R /1,t;; ..__ - -- --
DEPTH DESCRIPTION OF MATERIALS 

FLELO SCREENING GEOTa;H SAM!'LE ANAI.YrlCAL TIME REMARKS 
RESUl,.TS RBU!.TS GAMPI.ENO. 

/ / I' r ✓ ;' r r I' 

I 1'51e - ""'- 15 ';/\t:.'-<- '-' --
~~se:_.. - -,4- Ci!> ve-r--- Stl·• l -- 7'-\"F"" -.• ---------t:i--

z..: - l ~,.~ ------ R~ -- . ,--c... 
~ 7 VS .. '( -- jpch} -----~c,-= l q• ( ----- - (P'' ---.... c-

t ~-( '1 ----
V'\e\u~v ---- ,g,\tf 

l, - -.,- PROJECTN"""' HOLE NO • 

AQUATERRA C1 f vJ - ti U4:YHteiitt:M£NT.AL!!IOLLmDtmf tr-IC, 



I 

Aq uaterra Drilling Log 
PROJECT NJ\M£ 

'Br',~~.\u-- k11.!t \\ · ti-... \ ':},., k ... "J ""'!i\ ... .l 

-

-

-

-------

----
-

---
\J,_O -

---------

. 

[t'\t.. "-\ 

• 
llf:l!Cl'«IPTIQN OF MA TI.\RIAl..6 

,Pc.!lri--.j ll,. +- t'-\,0 +-\. 

Pl'IOJl:CT NAME 

AQUATERRA 
~~cNMll'HT/&LIIC.UJ.fft-tl-~51 \NC, 

FIELD SCRE£N!NG GEDTECH S/\MPI.E ANAI.YTR::Al. 
RESL!I.TS RESl.11 .. 78 SAMPI.E NO. 

HOU!NO. 

'!WE l'IEMIIF!KS 

£",! .,-~ d .-:H' "J '-
a lti.i. b-l _::-~ _ /tc +nf-- - -a..-1..s .......... d..-i\\: .... ') ""' 

~\n\11,:1 

~,:,, f\-:..~u\..-c:s 
c_.,.,_~},;.1 "-~ M,,¼.r';:,._\ ! 

c:,_~., ..... -h,.. ~ ~ 



Alnerican 
Envirornnental 

-.....__..._._-Group Ltd. 
. .PROJECT NAME 

PROJEOTit 

Bridgeton 

1-03-011 

DRILLING 
GW 71 WELL NUMBER OR NAME 

140' LINEAR FEET OF DRILLING 

140' LINEAR FEET OF COMPLETION 

0 LINEAR FEET OF ABANDONMENT 

NOTES: 

MONITORING LOG 

Calibration date 08/13,03 

Well Form 

Top of ground elv. 
Backfill Material 
Bentonlla plug 
Length of Solid 
Backfill Material 
Bentonlte plug 
Isolation Layer 

Length of Grava! 
Pack 

Length of Pert. 
Pipe 

Style of Pipe 

Bottom of bore 
Boring diameter 

Time OXYGEN H2S LEL/CO- Date Depth 

07:00 20.9 00 O GW71 0-10 
08:00 " 00 0 " 10.20 
09:00 " 00 0 

,, 
20-30 

10:00 20.9 00 0 GW72 30-40 
11:00 20,S 00 0 

., 40-50 
12:00 " 00 0 11 50-60 

01:00 " 00 0 " 60-70 
02:00 . 00 0 " 70.80 
03:00 " 00 0 .. 80·90 
04:00 " 00 0 " 90-100 
05:00 " 00 0 .. 100-110 
06:00 110-120 

Notes 120-130 

130..,,40 

140-150 

CLIENT REPRESENTATIVE DATE 

NAME&TITLE 

DATE: ___ OBl_13122 __ o3_ 

WellAshuild 

t - pvcsltpcap 

3' 

► 
TOP 

3' . O' 

2' s· 
!:10' 
17' 
2' 22' 
1' :. 24' 

r 25' ·-115' : :_. 0 0 ,. - ·: 

' ' 
... ' '·o o, .. 

110 . , ' . :· -~. 0 0 
' ·., .. ~- 0 0 
'' 0 0 : .• . .. 
,', ', 

' ' 

0 o, SCDSOPVC " 
" 

·. : - o d ',' 
·. 

·.-· - .. ' 

140' 140' 
.:~,-:-:::,: ·/:c, ;,: 36" 140' 

Well Borina- Loi!' 

Dagreaof Degree of 

COlnPl.'ISltlcn Como. Moisture Temp 
cover 1reswas. slillht drv 

" slloht dry 74 

" slight dry 

" Blight dry 79 

" sllght ldrv . aliaht drV 81 .. sllght drv 
" sl!aht ldtv 84 
tt moderate drv 

I . moderate drv 92 
a moderate drv 
N moderate dry 104 

" moderate drv . moderate drY TD 140' 

John Stanley 08/13/2003 
AEGL SITE SUPERVISOR DATE 



Gas Extraction Well Drilling Summary Weaver Boos Consultants 

Project Name: 2009 Gas System Project Number: 0120-131-17 
----------------

Project Location: Bridgeton Landfill QAJ QC Monitor: Joshua Ross 

Well No.: 72R Elevation: Ground 551.8 

Exact Location (Coordinates): N:1067284.7 E:515878.9 

Date Started: 9/4/2009 Date Completed: 9/4/2009 ----------------
Boring Size: 36 inch To ta I Depth: 150 

----------------
Length of Perforated Pipe: 129 Length of Solid Pipe: 20 -------
Comments: 

Depth Material Drilled Temp. Comment 

0-2 soil/dry 94 

2-4 soil/dry 94 

4-6 soil/dry 94 

6-10 soil/dry 96 

10-15 trash/dry 97 

15-20 trash/dry 97 

20-25 trash/dry 99 

25-30 trash/dry 100 

30-35 trash/dry 103 

35-40 trash/dry 103 

40-45 trash/dry 104 

45-50 trash/dry 109 

50-55 trash/dry 108 

55-60 trash/dry 111 

60-65 trash/dry 111 

65-70 trash/dry 114 

70-75 trash/dry 114 

75-80 trash/dry 114 

80-85 trash/dry 119 

85-90 trash/dry 119 

90-95 trash/dry 122 



Gas Extraction Well Drilling Summary Weaver Boos Consultants 

Project Name: 2009 Gas System Project Number: 0120-131-17 ---------------
Project Location: Bridgeton Landfill QA/QC Monitor: Joshua Ross 

95-100 trash/dry 124 

100-105 trash/dry 127 

105-110 trash/dry 128 
110-115 trash/dry 127 
115-120 trash/dry 132 
120-125 trash/dry 133 
125-130 trash/dry 136 

130-135 trash/dry 136 

135-140 trash/dry 137 

140-145 trash/dry 137 

145-150 trash/dry 140 



Record of Gas Well Installation 
Jop. Number: 01.:itJ-ial- t_'t-- Job Name: ;l..o::.'1 ~:<S rsystem, ~ Nurpber: 
Drilling Contractor: A,E, G,,L Observed By: -~~-~1t:,,l:: ... =...,'---'.Kiw~.::-,:-'2...._-----
Started Install.: 9~1,.1-oct Completed lnstall.:._----L-,_~_.Lf_--=o .... 1 _____ _ 
Time: bi' o~ Time: _ _.4_,' 3::,...;Cf+-'-A..,____~----

Top of Flange Elevation: 
Ground Surface Elevation : __ ~5,._·s::........0...1 ,-'8"----

Actual Depth 

y 
(All Depth Below Ground 

0 

FT 

FT 
.-:2..o FT 

FT 
FT ~ 36" !-

BOREHOLE 

Materials 

Intermediate or Final Cover: 
Material: c.../5y.st:>d P""½r-: 4 / 

Top Seal: 
Material: 
Quntity: 
Hydrated: 

Backfill: 
Material: 

Bottom Seal: 
Material: 
Quntity: 
Hydrated: 

Filter Pock: 
Material: 

Riser: 
Material: 
Quantity: 
Diameter: 

Screen: 
Material: 
Quantity: 
Diameter: 
Plug: 

GcMu\p.[ hef\hl\ ·, -tt. 
lJ.. .bs-y 

&r:tsn u f.._c ke-hr-'. tf.. 
/"J.., &tJS 

c.?Yc.. 

c..?1/c., 

Weaver Boos Consultants 



Gas Extraction Well Drilling Summary Weaver Boos Consultants 

Project Name: 2009 Gas System 

Project Location: 

Well No.: 73R 

Exact Location (Coordinates): 

Date Started: 9/25/2009 

Project Number: 0120-131-17 

Bridgeton Landfill QA/QC Monitor: Joshua Ross 

Elevation: Ground 553. 7 

N:1066831.2 E:516116.9 

Date Completed: 9/25/2009 
--------------

Boring Size: 36inch Total Depth: 150 
----------

Length of Perforated Pipe: 129 Length of Solid Pipe: 20 

comments: 10 feet N of existing well 

Depth Material Drilled Temp. Comment 

0-2 soil/dry 95 
2-4 soil/dry 95 
4-6 soil/dry 95 

6-10 soil/dry 95 
10-15 trash/dry 99 
15-20 trash/dry 99 
20-25 trash/dry 101 
25-30 trash/dry 101 
30-35 trash/dry 103 
35-40 trash/dry 104 
40-45 trash/dry 106 
45-50 trash/dry 108 
50-55 trash/dry 108 
55-60 trash/dry 108 
60-65 trash/dry 108 
65-70 trash/dry 111 
70-75 trash/dry 111 
75-80 trash/dry 112 
80-85 trash/dry 112 
85-90 trash/dry 117 

90-95 trash/dry 117 



Gas Extraction Well Drilling Summary Weaver Boos Consultants 

Project Name: 2009 Gas System Project Number: 0120-131-17 

Project Location: Bridgeton Landflll QA/QC Monitor: Joshua Ross 

95-100 trash/dry 123 
100-105 trash/dry 123 

105-110 trash/dry 123 

110-115 trash/dry 125 

115-120 trash/dry 128 
120-125 trash/dry 128 
125-130 trash/dry 131 
130-135 trash/dry 131 
135-140 trash/dry 132 
140-145 trash/dry 137 
145-150 trash/dry 137 



Record of Gas Well Installation 
Jop. Number: 01.lt>-tal- J._'1-- Job Name: ;lec,'l ff# a•ystem. ~ Nurnber: 1 FJ @. 
Dnll1ng Contractor: A,a,G.L Observed By: -~...;.;:··_,l,.,,u=.....__~J<.=·1at:..,,s _____ _ 
Started Install.: 3.;_:r:- 0 '1 Completed lnstall._· _q_-:i.c,.-:,--=,s-_-_o_~'-------
Time: h 'l ao4,1;-.. Time: --6_·; =-3 C;,)....,'fr-'-1'\------
Top of Flange Elevation: 
Ground Surface Elevation: __ _...;:;s-=··s-==·3;..;.. __ """7 __ _ 

Actual -Depth 

Y FT 

0 FT 

FT 

FT 

FT 

FT 

FT 

FT 
IS-b FT q 36" 1-

soREHOLE 

Materials 

Intermediate or Final Cover: 
Material: c..lsy 6 cl I P\•d::er-:..., I 

Top Seal: 
Material: 
Quntity: 
Hydrated: 

Backfill: 
Material: 

Bottom Seal: 
Material: 
Quntity. 
Hydrated: 

Filter Pack: 
Material: 

Riser: 
Material: 
Quantity: 
Diameter: 

Screen: 
Material: 
Quantity: 
Diameter: 
Plug: 

Graj\, A-laC he,vho. ·, t::t. 
tol bs3s 

Gm," I.,,( /.,,r ~~ ·, :\::€., 

/;t &!:JS 

c.vvc.. 
tJ..9 

Weaver Boos Consultants 



Well Log 
American 
Environmental 
Group Ltd. OATE: ___ 1_1_12_12_0_0_4 

PROJlWT NAMB 

PHO.JEC'['# 

BRIDGETON 

1-04,-()26 

DRILLING 
GW74 WELL NUMBER OR NAMc 

136' LINEAR FEET OF DRILLING ----
136' LINEAR FEET OF COMPLETION 

O' LINEAR FEET OF A8ANOONMENT ----

Wel1Asbuild 

t~ 
FT 5' 

Top of ground elv. __ 56_3 ----o•=~~lrr'lh-1 
Backfill Material 2' ---
Bentonile plug _2' __ _ 

Lenglh of Solid _2_5'------+H+H-tt-tH-Hr-t-+-. 
Backtil! Material 1-1· ---
Bentonite plug _2_' __ 

Isolation Layer _1_· __ 

10P 

IJ j 11 

Time in: _ __,,.,...,. __ 'Time out: 

Weather conditions: Sunny : :,·,·.·.•.· . ' . '.' .: 

Sile conditions: Lenglh of Gravel 

Rig hi'$: Pack 

t-s_e_rv_ice_·_. _o_n,_· O_K ___ R_a_1d_ia_1o_r1_o_K_G_·~_e_as_e_1 o_K __ _, Length of Perf. 

NOTES: Pipe 

MONITORING LOG 

Time OXYGEN H2S 
7:00 2D.9 
8:00 . 
9:00 20.9 

10:00 " 

11:00 . 
12:00 . 
1:00 . 
2:00 . 
3:00 " 
4:00 " 

5:00 " 
6:00 20.S 

Notes 

northina l066S73 

ea&ting 515988 

CLIENT REPRESENTATIVE 

NAME &TI'l'LE 

LEL/CO 
0 0 0 GEW 74 

0 0 0 
O O O GEW82 

0 0 0 
0 0 0 
0 0 0 
0 0 0 

0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 GEW13 

DATE 

Style of Pipe 

Bottom of born 

Bore diameter 

Depth 

0..10 
10-20 

20-30 

30-40 

40-50 

50-60 

60-70 

70-80 

80-90 
90-100 

100-110 
1 Hl-12O 

120-130 

130-140 

140-150 

....... ---t-",' 
115' .. : : ; '::., 0 

; 11' 

6"SCH80PVC 

136' 

36" 
Well Boring Log 

Degree of 

CornPo$iliori Decamp. 

DIRT-MSV, UGHT 
MSW LIGHT 

MSW LIGHT 

MSW LIGHT 
MSW LIGHT 
MSW LIGHT 

MSW LIGHT 

MSW LIGHT 

MSW UGH1 
MSW LIGHT 

WOOD-DIRT 

MSW 

MSW 

MSW 

BRETT WILLIS 
AEGL SITE SUPERVISOR 

0 

Degrei! of 

Moistu.e 

DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 

7/12/2004 
DATE 

Temp 

71 
71 

76 

79 

85 

88 
88 
94 

101 

107 

113 

113 

118 

W136 



Aquaterra Drilling Log HOLENCl. SHEET1 OF SHEETS 

GEL,) ¥'15 ~ 
tR~TNAMI: ,,... Dtt1LtlNG SUBCONTRACTOR 

.,, .. ~.,...~ ~~tl,.c ..... Lo.1\6 ~: l\ · CTG..\ Su'\' \.t,...._ j...o-1.s\...tl AEC:r 
:, IECT NUMl!ER " NAME OF IJRIIJ..ERISI 

O;;t o"3. \Oo "8 -:J.:ih .... :::A .. ,,._\"-'-\ 
LOCATION 1.IANUFllt.TUl'IER'S DESIGNATION OF DRILL ,.j 

~r',dc..e ½)r.. t-l'-0 :S: IA i ( C.u.t.u- p;tlu--
HOl.li LOOIITION LI 612.ESAIIOTYPIW 01' IJRJU.ING ,i ... -,,. r 1,. I..,.-_(_ \v,,\ ,t_ 

&[w-~ 7-B ANO BAMPUNGl!QIJIPMl!l,IT 

SUflFACE el.EVIITION 
...... 

OVl!RBUROl!.N THICKN=!!S DRILi.iNG ,. RT DliTE ORIUJNG ENO PATE -.... LS I Y \ o~ Z }lb \-01. 
DEPTH DRIUEO INTO ROOK DEPTH GROUNDWll 1 "'1 ENCOUtmREO -· ~ 
TOTAL DEPTH Of HOI.£ 

~~+-
oa>m TO WATER AND E1.APSED ilME AFTI:R ORIWNG COMPLETED 

/t.{o '--

GEOTECHMCAL SIIMPU:& (TOT/IL) DlSTURl!EO 

I 
UNDMHU!fflED TOTAL N!JMB!:R Of CORE !iDltES - " 

..,_ . 
r 

SAMPLE& FOR CHEMICAL Alllllt VSIS (SPECl!'YJ (SPECIFY) (SPEClfY} {l!PECIFYj (SPECIFY) TCTALCORE 
(TOT/IL) - ... - RECO\IERV 

' 
..._ -- -

OISPCSl·1 ION OF ,;oLE EIA.Clll'U.ll:iD MONITORING WELL OTHER (SPEICl'V) BfoOR 
... - - -- -· 7~~ 

, -
DEPTH OESCfllFTION OF MATERIIILS 

FIELD SCREENING ClECTECH SAMPLE A!,W.VTICAL 11ME REMARKS 
RESULTS RESULTS l!AMl'LENC. 

/' _..,. - .. - __,r _,.,,,. 
- \! ft I '?lC - d+ -- Re~vS'-' <.ov-v s:,:f, \ ---·--u-

I -
/;nd. o.Jd'r:lf;~ •~ 'iljt'-1~3--

fSi-\? -- ,..J... I (-c~+ - .... - - - - - - - -- - - - -· - -· -- -- 13-o ,:Zu.;,,.,_ d.-:1l1"\ v .... -- i I 1s\03 -~~-= tl~ \,Jt v --------~0-= 
-------- sov (J---- ?-e. ~~t; -- - .. --

/ -,0-: ------ 900 -
t, _;\ -- PROJECT NAME HOLE NO. 

AQUATERRA C Ew * f 5 E"IIIRONMirn.llL■al.UT!aNS, INI>. 



Aquaterra Drilling Log 

OEllCRJPTIOII Of MATERIALS 
\J FIELO SCRl:ENING GEOTECH SAMPLE AIW.YTIC.O.t. 

RESULTS RESULTS SAMl'l.e No. 
TIME 

HCl.ENO. 

AQUATERRA 
EHVIRONMIIN'l"Al..$0LI.ITIO..,,, IN<:. 

HOL NO. 

G-f" Ls) - 1-s 
SHeET_-, OF _ 
SHE.E'l'ir 

€_.,,c ,,; ./v:111;, 
.,.,_ 5/1s/a'3 o.f }l<J f.r - - - -
f2,i.:1,1,,._,(. dr;tf,.,'r 

....... 1rl11;,~0'$ 

Ne As.\-.iv.,\,,\ VIA\...:'...:,.d 
M ..... 1.-t;, .... , i. tv1c...,u/\-l-v.r~ 



American 
Enviromnental 
Group Ltd. 

Well Form 

DATE: 08/16103 ------
PROJECT NAME 

PROJECT# 

DRILLING 
GW 75 WELL NUMBER OR NAME 

Bridgeton 

MS-011 

1"'1...,40 ... ' __ LINEAR FEET OF DRILLING 

140 LINEAR FEETOFCOMPLETION ---
._ ___ o LINEAR FEET OF ABANDONMENT 

Well Asbuild t _ pvc slip cap 

3' 

Top of ground elv. ------►Ill" ... 
Backfill Material _3',-------•· 
Benlonlle plug _2' ____ _,. 
l.englh of Solid .;;;30';:-__ _____ .,.:-

TOP 

Backfill Material 17' 
Bentonite plug -2,...' --

-------1 Isolation Layer 1' ---ti 
··--~·i.----. :-_- .. 

Length ;::ravel _1_15_' __ ----ii-'"·.-..... ->• __ ~ ~ _ 
.,_ _______________ __.Lengthof Perf. 1'10 , _ - 0 0 

Pipe -~-00 NOTES: 

MONITORING LOG 

Cellbra!lon date 08/16/03 

Time OXYGEN H2S LEL / CO- Date 
07;00 20.9 00 0 GW75 
08:00 . " 00 0 " 
09:00 " 00 0 .. 
10:00 .. 00 0 " 
11:00 20.9 00 0 GW66 
12:00 " 00 0 .. 
01:00 " 00 0 11 

02;00 • 00 0 " 
03:00 " 00 0 . 
04:00 II 00 0 . 
05;00 
06:00 

Notes 

CLlENT REPRESENTATIVE DATE 

NAME&TITLE 

... o o·· 
'. 

st:yle cf Pipe SCD SO PVC 0 0 

Buttom of bore 
Boring diameter 

Detlth 
0-10 
10-20 
20-30 
3040 

40-50 
50-60 
60-70 
7Q.80 
80-90 
90-100 
100-110 
11!).120 

120-130 

130-140 

140-150 

. '·, ··.'"". 0 0. ''. .:..-_ :_·. - . : ·_·.,-···.,.·. 
140' .. .. ----.--·., 36" ·. .... . . 

Well Borin11t Loa 

Degree of Degree of 

Comooslt!on Como.• Moisture 
cover 1reswas. sli11ht drv 

" slight dry 
" sliaht dry 

" Sli!lht dty 
ff slight dry .. sflimt dry 

" sllaht dry ,, 
sliaht drY . moderate dry 

stsel I " moderate dry 
concrete .. moderate drv .. moderate dry . moderate idry 

" moderate dry 

John Stanley 08/16/03 
AEGL SITE SIJPERVISOR DATE 

O' 
5' 

22' 

24' 
25' 

140' 
140' 

Temp 

76 

77 

88 

92 

94 

110 

TD 140' 



Gas Extraction Well Drilling Summary Weaver Boos Consultants 

Project Name: 2009 Gas System Project Number: 0120-131-17 -------------Project Location: Bridgeton Landfill QA/QC Monitor: Joshua Ross 

Well No.: 76R Elevation: Ground 545.0 

Exact Location (Coordinates): N:1067148.3 E:515728.0 

Date Started: 9/3/2009 Date Completed: 9/3/2009 
-------------

Boring Size: 36inch Tot a I Depth: 139 -------------
Length of Perforated Pipe: 118 Leng th of Solid Pipe: 20 

Comments: 15 feet of existing well 

Depth Material Drilled Temp. Comment 

0-2 soil/dry 93 

2-4 soil/dry 93 

4-6 soil/dry 93 

6-10 soil/dry 93 

10-15 trash/dry 96 

15-20 trash/dry 97 

20-25 trash/dry 97 

25-30 trash/dry 101 

30-35 trash/dry 104 

35-40 trash/dry 106 

40-45 trash/dry 106 

45-50 trash/dry 106 

50-55 trash/dry 106 

55-60 trash/dry 110 

60-65 trash/dry 112 

65-70 trash/dry 115 

70-75 trash/dry 115 

75-80 trash/dry 115 

80-85 trash/dry 118 

85-90 trash/dry 121 

90-95 trash/dry 121 



Gas Extraction Well Drilling Summary Weaver Boos Consultants 

Project Name: 2009 Gas System . Project Number: 0120-131-17 -------------
Project Location: Bridgeton Landfill QA/QC Monitor: Joshua Ross 

95-100 trash/dry 121 

100-105 trash/dry 1"25 
105-110 trash/damp 125 
110-115 trash/damp 128 
115-120 trash/dry 131 
120-125 trash/moist 134 

125-130 trash/moist 134 

130-135 sludge/wet 137 
135-140 sludge/wet 138 
140-145 

145-150 



Record of Gas Well Installation 
Job Number: ol.:2.t>-tai- J ~ Job Name: ;;t.Ct)C\ ~-cs r>ystem ~ Nuryiber: '7b @.. 
Drilling Contractor: fl,e.c,,L Observed By: -~ ..... -~A-'-'-""-_,,K...,.J~,.,.,~----
Started Install.: CJ-:?~~ 1 Completed lnstall.:._~:l--_::,_~~-d~-----
Ti me: "-·.co.,..... Time: ---"'s"'-·=; ci:::.=· "ll'o• fl.:..e&...._ ____ _ 

Top of Flange Elevation: 
Ground Surface Elevation: ?"'-IS- .o Location: N lob7 fl.f'a] E $1SJ2'a-0 

Actual Depth 

lJ FT 
(All Depth Below Ground Surfa 

0 FT 

FT 

y FT 

FT 

FT 
FT 

FT 
\ 3 9 FT q 36" I--

BOREHOLE 

Materials 

Intermediate or Final Cover: 
Material: d,::y 6 C>)I in,d:::er; 4 / 

Top Seal: 
Material: 
Quntity: 
Hydrated: 

Backfill: 
Material: 

Bottom Seal: 
Material: 
Quntity: 
Hydrated: 

Filter Pack: 
Material: 

Riser: 
Material: 
Quantity: 
Diameter: 

Screen: 
Material: 
Quantity: 
Diameter: 
Plug: 

GrM, • )aC he!\oS\ ·, tS,.. 
lJ.. Ps3s 

G>,c-1\ I.,,( /.,._c ruohl\ '. :\:€.. 
I~ b-i.Js 

Weaver Boos Consultants 



Arnerican 
f -- ~nvirorn:nental 

· (rroup Ltd. 
Pl.tO.JFJC'f NAME 

PHO,Jl.:CT# 

BRIDGETON 

1-04-020 

DRILLING 
GEW77 WELL NUMBER OR NAME 

122· LINEAR FEET OF DRILLING 

122' LINEAR FEET OF COMPLETION 

O' LINEAR FEET OF ABANDONMENT 

Time in: Time OVI: 

Weather conditions: Sunny 
Site conditions: 
Rig hrs: 
Se,vice: Oil/OK Raidiator/ OK Grease/OK 

NOTES: 

northino 1066599 
eastlno 51600() 

MONITORING LOG 

Time OXYGEN H2S I.El/CO 
7:00 20.9 00 0 6-02-04 
8:00 .. 00 0 

9:00 
,. 00 0 

10:00 . 00 0 
11:00 . o a 0 
12:00 . 0 0 0 6-01-04 
1:00 . 00 0 

2:00 .. 00 0 
3:00 . 00 0 

4:00 .. 00 0 
5:00 . 0 0 D 
6:00 " 00 0 

Notes 

CLIENT REPRESENTATIVE DATE 

NA.ME &TITLE 

WeU Log 

Top of ground elv. 

Backfill Material 

eentonite plug 
Length of Solid 

Backfill Material 

Benloniie plug 
Isolation Layer 

Lengl.h of Gravel 

Pack 

Length of Perl. 

Pipe 

Style of Pipe 

Bottom of bore 
Bo,e diameter 

Death 
0-10 
10-20 

20--30 

30--40 

40-50 

50-60 
60-70 

70-80 

80-90 

90-100 
100-110 
110-120 

'120-130 

130-140 

140-150 

DA'PE: 61112004 ------

WelJ AsbuiJd 

t ~ 
FT5' 

552 ~ TOP 

1' I l IJ 
2' 

25' 
+ 

2· 
·-· .. ···- ,u ... 

1' 
. ·. _._. -. ,:::·:: .. :_~1·-:-

102' -- -- 0 0 ., -~- ·- .. .-
. . .. 0 O· 

100· .-:-·· .. .o o_ 
-· ·- 0 0 ::. 

0 o·-. . -· 

8"SCH80PVC .. 0 o·:· 
--- .. 

o ol.:: -
:-· 

.. .. - :: 
122' -36" 121' 

Well Boring Log 

Degree of Degree of 

Comnn.,srtion Decomo. Moisture Terrio 

DIRT-MS\/1 l.lGHT DRY 63 

MSW LIGHT DRY 63 

MSW LIGHT DRY 71 

MSW LIGHT DRY 72 

MSW LIGHT DRY 74 

MSW LIGHT DRY 76 

MSW LIGHT DRY 82 
MSW LIGHT DRY 82 
MSW-WOOD LIGHT DRY 88 
MSW LlGHT DRY 97 

MSW LIGHT DRY 105 
MSW-STEEL LIGHT DRY 109· 

STEEL LIGHT DRY TD 122' 

BRETT WILLIS 6/1/2004 
AEGL SITE SUPERVISOR DATE 



Gas Extraction Well Drilling Summary Weaver Boos Consultants 

roject Name: 2009 Gas System Project Number: 0120-131-17 
----------------

Project Location: Bridgeton Landfill QA/QC Monitor: Joshua Ross 

Well No.: 78R Elevation: Ground 555.7 

Exact Location (Coordinates): N:1066840.7 E:515908.1 

Date Started: 9/8/2009 Date Completed: 9/8/2009 
-------------- ----------------

Boring Srze: 36inch Tot a I Depth: 150 feet 
----------------

Length of Perforated Pipe: 129 Length of Solid Pipe: 20 

Comments: 15 sw of existing well 

Depth Material Drilled Temp. Comment 

0-2 soil/dry 94 

2-4 soi\ldry 94 

4-6 soil/dry 94 

6-10 soil/dry 94 

10-15 trash/dry 97 

15-20 trash/dry 97 

20-25 trash/dry 98 

25-30 trash/dry 99 

30-35 trash/dry 99 

35-40 trash/dry 99 

40-45 trash/dry 100 

45-50 trash/dry 100 

50-55 trash/dry 100 

55-60 trash/dry 101 

60-65 trash/dry 106 

65-70 trash/dry 106 

70-75 trash/dry 111 

75-80 trash/dry 112 

80-85 trash/dry 112 

85-90 trash/dry 112 

90-95 trash/dry 113 



Gas Extraction Well Drilling Summary Weaver Boos Consultants 

roject Name: 2009 Gas System Project Number: 0120-131-17 ---------------
Project Location: Bridgeton Landfill QA/QC Monitor: Joshua Ross 

95-100 trash/dry 113 

100-105 trash/dry 118 

105-110 trash/dry 121 

110-115 trash/dry 131 

115-120 trash/dry 131 

120-125 trash/dry 131 

125-130 trash/dry 134 

130-135 trash/dry 135 

135-140 trash/dry 135 

140-145 trash/dry 139 

145-150 trash/dry 143 



Record of Gas W II Installation 
Jop. Number: OJ..).!). t3I- t_'f.. Job Name: ;;t~'\ j9 ,system. We_~ Nurpber: 9:1"5 (Z 
Dnlltng Contractor: f,,1::,i;,L Observed By: -~-"··~tc.o;L.:f<.-~~K,~"""""----'-'----
Started Install.: 9-·-;,~o<1 Completed lnstall._· _ci_-_'ii"_~_,:;,-'-'r _____ _ 
Time: ,.,,ol'e.••·" Time: _s::<,.·.,__,:~::...::0'"4• f;..I!,"'.:-------
Top of Flange Elevation: 
Ground Surface Elevation: __ __,s:;_·,;'-5;:_:·_J...._ __ 

Actual Depth 

L/ FT 
(All Depth Below Ground Surface) 

0 FT 

FT 

y FT 

FT 

FT 
~o FT 

FT 
FT ~ 36" I--

BOREHOLE 

Materials 

Intermediate or Final Cover: 
Material: 

Top Seal: 
Material: 
Quntity: 
Hydra.led: 

Backfill: 
Material: 

Bot tom Seat: 
Material: 
Quntity. 
Hydrated: 

Filter Pock: 
Material: 

Riser: 
Material: 
Quantity: 
Diameter: 

Screen: 
Material: 
Quantity: 
Diameter: 
Plug: 

G,[.::.I\ u 16..c ru~ '. ¼.. 
I ;;t. ia J :.; 

fu,I\. 

cJVc.. 

Weaver Boos Consultants 



Gas Extraction Well Drilling Summary Weaver Boos Consultants 

Project Name: 2009 Gas System Project Number: 0120-131-17 
-----------

Project Location: Bridgeton Landfill QA/QC Monitor: Joshua Ross 

Well No.: 79R Elevation: Ground 555. 7 

Exact Location (Coordinates): N:1066972.2 E:515771.8 

Date Started: 9/2/2009 Date Completed: 9/2/2009 
-------------- -----------

Boring Size: 36inch Tot a I Depth: 150 
-----------

Length of Perforated Pipe: 129 Length of Solid Pipe: 20 

Comments: 0 feet south of existing 

Depth Material Drilled Temp. Comment 

0-2 soil/dry 96 

2-4 soil/dry 96 

4-6 soil/dry 96 

6-10 soil/dry 96 

10-15 trash/dry 99 

15-20 trash/dry 99 

20-25 trash/dry 103 

25-30 trash/dry 103 

30-35 trash/dry 106 

35-40 trash/dry 106 

40-45 trash/dry 108 

45-50 trash/dry 109 

50-55 trash/dry 111 

55-60 trash/dry 111 

60-65 trash/dry 111 

65-70 trash/dry 115 

70-75 trash/dry 115 

75-80 trash/dry 117 

80-85 trash/dry 121 

85-90 trash/dry 123 

90-95 trash/dry 126 



Gas Extraction Well Drilling Summary Weaver Boos Consultants 

Project Name: 2009 Gas System Project Number: 0120-131-17 -----------Project Location: Bridgeton Landfill QA/QC Monitor: Joshua Ross 

95-100 trash/dry 126 

100-105 trash/dry 130 

105-110 trash/dry 130 

110-115 trash/dry 135 

115-120 trash/dry 135 

120-125 trash/dry 137 

125-130 trash/dry 137 

130-135 trash/dry 137 

135-140 trash/dry 137 

140-145 trash/dry 139 

145-150 trash/dry 141 



Record of Gas Well Installation 

Job Number: (21.:2.o- UI- t '.r: Job Name: ;,)_~q ';J"'S ay.stem W.e.lf Nu~ber: 
Drilling Contractor: &,e:. 1:>,L Observed By:.....,~ .5os=l,~..,....=•-.. cit:._._s.__ ____ _ 
Started Install.: }}-2--•o4 Completed lnstall.:_f/...,.--,!"c}..._.-_e::_, .... · ~-----
Time: f;,':·t::::<.J•'........,. Time: _ _._i/_~~;;;..··"'--1·r, .... \e"'.'-_,_· _____ _ 

Top of Flange Elevation: 
Ground Surface Elevation: ___ c;;<-es ..... s"""·,....,,·1 __ _ Location: N \o<,G912.:1.E 5,s··-,,1.s 

Actual Depth 

4 FT 
(All Depth Below Ground Surfa 

0 FT 

FT 

FT 

FT 

FT 
FT 

FT 
FT 

36" 
BOREHOLE 

Materials 

Intermediate or Final Cover: 
Material: 

Top Seal: 
Material: 
Quntity; 
Hydrated: 

Backfill: 
Material: 

Bottom Seal: 
Material: 
Quntity; 
Hydrated: 

Filter Pack: 
Material: 

Riser: 
Material: 
Quantity: 
Diameter: 

Screen: 
Material: 
Quantity: 
Diameter: 
Plug: 

Gn:"'u)eC bel\h,o, ', t:e,.. 
lJ.. b,ys: 

C?rc.o uk ~M?r,. '.ict, 
I ;L &!-J s 

c.pyc_ 

Weaver Boos Consultants 



OVERBURDEN T!ilCKNE!lS 
,., ..•. ....._,_.,_,.~, 

-·-..., ........ -

TOTAi. DEPTH OF HOLE 

SAl\/lPU:'ll FOR CHEMfCA.L AJ;ALYSIS 
(T07ALI 

__ ..... --,--~ , .. "'\.,, ____ , ____ ...... --·-•-.,...,,,_., ___ ~--. 

OlSPOStTIONOF HOI.E 

DtSTU/fflED 

(SPECIFY) 

BACKl'ILI.EO 

DESCRJPT10N or- MATERIALS 

-

-
., -
!§)-:: 

--
>)(:,------st---: 

---b'iJ-: ·----
)-----:t>----u-= ---- -f)-- .... ~ ...... '!'"', ... __ _ ----)-

·, 

'{'/,;\_s;,·t e .. 

AQUATER.RA 
E::l"-1:Vt"NONM~Al. soumot.JS. tNC. 

Aquaterra D-rimng Log 

~ 

DEPTH TO WATER ANO ELAPSED Tlli/fE AFTER DRIILING COMPLETED 

TOTAL NUMBER 01' CORE· SOXES 

I 
UND!STURSf.'0 

·-·---
(SPECIFY) (SPECIFY) (SPECiFY) 

MOll.~.TOfllt.lG Weil. 011-!foR.(SPEiCFY) 

FIELD SCREENING GfiOTECi-1 SAME'!.E AIW. VTICAL 
RESULT$ RESllLTS SAMf'I.£ NO. 

GE~/ 

(SPECIFY) TOTAL CORE 
RECOVERY 



I 
l 
! 

I 
! 

I 
! 

I 
! 
I 
1 
r. 
Lq 

HOLE WO. 

' G [: 1fi/ 
"'" l! 



A . 
ENVIRONMEN'l'4L SOLUTIONS, INC, 

6980 West 153rd Street 
Overland Park, Kortsas 66223 

G-AS WELL 
CONSTRUCTION. 

DIAGRAM 
PROJECT NUMBER: __ 16.;;..5_2_.1_0_. ________ _ PROJECT NAME: 2005 Bridgeton Gos System CQA 

GAS WELL No.: GrE 1.,J , WE'LL LOCATf0N: --------------
COMPLETION DATE: . ..s.cfr>c..,.i· l'-"'7-'-'-5·""''!,-;;;_,,S._·· ________ _ 

JNSPECT0R: iJonhc,Vi 1-l be, !X h>A 

COMMENTS:~-----------------------------------

WELL HEAD ASSEMBLY/ 

MOUNDED TOPSOIL~ 
t .. 

· FLEXIBLE HOSE 

.--L--- SOil BACKFILL 

------ HYDRATED BENTONffE SEAL 

SOIL BACKFILL 

SOLID PVC 

--~ HYDRATED BE:NTONITE SEAL 

ft 

- ISOLATION SOIL LAYER 

1 1/2'' TO 3b DIA WASHED NON-CALCAREOUS GRAVEL 

- 6" SLOTTED PVC 
WELL SCREEN 



l!-· 
( \~ ,·, <l..;:,;~ .. tv,, ; .. {V\ \;, r", "r ·, 

HOLE LOCAT10t1 

SURFACE ElEVAT!ON 

.OVER!lU.RDEN THICKilfaSS 

DEPTH ORlLLED ,mo Roe'.: 

GOOWCffN!CAl EWAl'LF.S [1"01AL) 

SAMPLES- FOR CH!:M!CAL ANAt.'IS!S 
[fOTAL) 

oisPOSfnON OP HOLE 

DISTllR.6ED 

(Sf'ECIPII) 

BACKFILLED 

OEf'TH DESCRIP1l0N OF IIM'rRRii<LS 

: ,,:"',.,,. .... ____ .,,..,, .... ,,. ___ ., .. -'"' } ... -~::.-:::~·~---··· ~,---
' - f ___ .,. 7 (f 

~(; - i , __ .' 

, --:: ~\J ;~<- \ .(('. 

---
-~iv--.=. . ~ t 

t - \tJ(f:":i\ ~ .. 
--

tf~----c;'()_:: 
---

,,.,.'D ....... : 
V·--:: :...,1.J:,;,,11\A~ .. ,-

--
~1-~.: 

; -
: !J,J,:. 'i,·\ \'... 

1f-= 
u ---
)f-= --

-

I 

Aquaterra Drilling Log SHEET 1 01' SHEETS ' 

£. 
DRJU!r>IGSUSCON'TRACToR 

AE~: 
NAME OP DRII.LSR{S) 

''15 .. l,-.) I tt;s 
MANUPA<>1VRERl!!'IJESIC,NATION Oi' u=U. 

(~i,~~q,-p;(!,;.,·· {t>li..T 
SJZE$, Af;ID TYPE$ OF QR[U.-11.'G 
ANOSAMPLitm ECitilJ'MEi.'T 1--------------------------~ 

ORJUJNCl° HART OATE 

··-.'.7-r do~·.. . . 
OR!LUNGENODATE 

'"7/z /o-;·· 
Dlll'Trl GROIJNOWA7ER ENCOUl'IT!<REO 

=•--......_-,_~-~-----. 

DEPTH TO WATER ANO EtAl"!lED TIME. AFTl!R Ut<JJ.LING "'-"~PLETEO 

UNDlSTlll'l!lfO 

(SPECJFY) (Sl'EC!FY) 

MONITORING WELL OTHEJ; (SPe.lCl'VJ 

m,w SCFiEeNING Gl!OTECH SMIPI.E AMAL.\ITICAt. 
l'il!SULTS RESIJL TS SAMPI.S 00, 

(SPECIFY) TOTALCOR!: 

f./..1..(;· ,. 

i-( 1(0:-: 

RECOVl,RV 

~ t ...... ~t,[ /J : A,.~\• ;} •r 

ct( 1 .. 0 S>i ~ 

. vJo.i<- \ l ClO . .L,...0."-"-"------•---,o,p""Ro""J""E"'c'=r"'NA""M'""l:"'":--....J'------'-------J.----.j.,fJ,-,O""LE..,,.,;ll;,;O,.:,, ._ ___ .._ ______________ __, 

AQUA TERRA 
ENV~Ro-NME::N'f AL ~ou.trfON:S-. INe, (~ (\J-.) ~ ~ \ 





/ 

( 

R:Jii, 
ENVmONmiN'J;'AL SOLU'l'!ONS, me. 

6980 West 15Jtd Street 
Overland Pork, Kansas 66223 

G-AS WELL 
CONSTRUCTION 

DIAGRAM 
PROJECT NUMBtR: _ __,1.;;,.65=2:;.....1-"'0 _________ _ PROJECT NAME: 2005 Bridgeton Gos System CQA 

GAS WELL NO .. , QE\,) · ~ 1 WELL LOCATION:--------------
INSTALLATION START DATE: __ -..:...+.,_,( t:;;.J:. f..:...o..:::;s ______ _ COMPLETION DATE: ------'-·l..,_\ 'l---'i"-__ .,--=-c; _________ _ 

~-flfXIBLE HOSE 

MOUNDED TOPSOIL 

......---· SOil BACKFILL 

I ft f 
\ '.)?' ft-+--____ r _; · ..... -_tt_\}t~ z~t~f 

1 ~~~;:i 11 {;j/iI 

\0? ft 

-'----l------------1'",.,.~~,t..::.,~(· ,\,: . .{.~.;,~ 

];mf iif ]i]Iii:~: 

........ __ 
--- HYDRATED BENTON/TE SEAL 

---..... __ SOil BACKF"U.L 

··,, 
~SOLID PVC 

·--HYDRATED BENTONITE SEAL 

--ISOLATION SOIL LAYER 

~ 1 1 /2'' TO 3" DIA WASHED NON-CALCAREOUS GRAVEL 

----- 6" SLOTTED PVC 
_,,,,. WELL SCREEN 

I 
T 
\ ft 



Gas Extraction Well Drilling Summary Weaver Boos Consultants 
\ 

Project Name: 2009 Gas System Project Number: 0120-131-17 
----------------

Project Location: Bridgeton Landfill Q AJ QC Monitor: Joshua Ross 

Well No.: 82R Elevation: Ground 541.4 

Exact Location (Coordinates): N:1066998.5 E:515634.0 

Date Started: 8/26/2009 Date Completed: 8/26/2009 

Boring Size: 36 inch Total Depth: 131 feet 

Length of Perforated Pipe: 11 0 Length of Solid Pipe: 20 

Comments: 1 O feet east of existing 

Depth Material Drilled Temp. Comment 

0-2 soil/dry 90 

2-4 soil/dry 93 

4-6 soil/dry 93 

6-10 soil/dry 95 

10-15 trash/dry 96 

15-20 trash/dry 95 

20-25 trash/dry 97 

25-30 trash/dry 98 

30-35 trash/dry 99 

35-40 trash/dry 104 

40-45 trash/dry 108 

45-50 trash/dry 108 

50-55 trash/dry 108 

55-60 trash/dry 108 

60-65 trash/dry 111 

65-70 trash/dry 112 

70-75 trash/dry 112 

75-80 trash/dry 112 

80-85 trash/dry 115 

85-90 trash/dry 116 

90-95 trash/dry 115 



Gas Extraction Well Drilling Summary Weaver Boos Consultants 

Project Name: 2009 Gas System Project Number: 0120-131-17 

Project Location: Bridgeton Landfill QNQC Monitor: Joshua Ross 

95-100 trash/dry 115 

100-105 trash/dry 117 

105-110 trash/dry 118 

110-115 trash/dry 119 

115-120 trash/dry 120 

120-125 trash/damp 120 

125-130 trash/damp 120 

130-135 trash/dry 122 

135-140 

140-145 

145-150 



Record of Gas Well Installation 
Job Number: e,1..)t>-i.31- t '1- Job Name: ;;t.~9 ~,s,s r':iyb\:em ~II Nurpber: 
Drill'lng Contractor: A,l!,lb,L Observed By: ---·~1.,.~_J<.~◄Of~'~----
S_tarted lnstall.:l-?-,fu-a'J C_ompleted lnstall.:___,,.__-=2""'.b'--~-·_o__,_'7 _____ _ 
Time: 'B" • oo .. ..._ Time: ---=3'-,e_(:5...;·p,,...n,..-"---------

Top of Flange Elevation: 
Ground Surface Elevation: __ _..s._·'1....,1_,'1......_ __ 

Actual Depth 

4 FT 
(All Depth Below Ground Surface) 

0 FT 

FT 

FT 

Ef\ 
~:::.\:::_:. 

FT 

FT 
.:lo FT 

FT 
FT ~ 36" f-

BOREHOLE 

Materials 

Intermediate or Final Cover: 
Material: d1:y 6 e;,, \ l)'),t1,b:r-:.,,, I 

Top Seal; 
Material: 
Quntity: 
Hydra:ted: 

Backfill: 
Material: 

Bottom Seal: 
Material: 
Quntity: 
Hydrated: 

Filter Pock: 
Material: 

Riser: 
Material: 
Quantity. 
Diameter: 

Screen: 
Material: 
Quantity: 
Diameter: 
Plug: 

GCM 11,.)c,,f hel\ho, ·, :l::t. 
ta. ksys 

G>r-""' u l""'r h:f\½ '. \--e,, 
,~ &!cJii 

c:2:-Y F-ee.t: 

/IC 

Weaver Boos Consultants 



Gas Extraction Well Drilling Summary Weaver Boos Consultants 

oject Name: 2009 Gas System Project Number: 0120-131-17 
-------------

Project Location: Bridgeton Landfill QA/QC Monitor: Joshua Ross 

Well No.: 83 Elevation: Ground 560.8 

Exact Location (Coordinates}: N:1067246.0 E:516252.0 

Date Started: 9/15/2009 Date Completed: 9/15/2009 

Boring Size: 36inch Total Depth: 60 

Length of Perforated Pipe: 39 Length of Solid Pipe: 20 

Comments: 50 feet east of existing well 

Depth Material Drilled Temp. Comment 

0-2 soil/dry 91 

2-4 soil/dry 91 

4-6 soil/dry 93 

6-10 soil/dry 93 

10-15 trash/dry 96 

15-20 trash/dry 96 

20-25 trash/dry 99 

25-30 trash/dry 98 

30-35 trash/dry 103 

35-40 trash/dry 104 

40-45 trash/dry 104 

45-50 trash/dry 107 

50-55 trash/dry 109 

55-60 trash/dry 113 

60-65 

65-70 

70-75 

75-80 

80-85 

85-90 

90-95 



Record of Gas Well Installation 
Job Number: Ol~b-t.31- i '1- Job Nome: .?-.~'l ~:15 ay.stem ~IINurpber: 
Drilling Contractor: A,e:,G,,L Observed By: ---=l="""-a-=-,,,!-'<K1~ ........ ~-----
Started Install.: '1-1s- 0 9 Completed lnstall:.-,_··.:....;:1S:-'-:_o!f➔-------
Time: Feof,... Time: _....,.·)'--'-·:=-oo"""'(f-"·,.,._ ______ _ 

Top of Flange Elevation: 
Ground Surface Elevation: __ .,a..s'"""·"°""-'-''B,.__ __ _ 

Actual Depth 

L/ FT 

(All Depth Below Ground Surfa 

D FT 

FT 

FT 

·.-:::: . . 

FT 

FT 

FT 

FT 
FT q 36" ~ 

BOREHOLE 

Materials 

Intermediate or Final Cover: 
Material: c...lsy 6C>)\ P\.,,t:er:: ..-.. J 

Top Seal: 
Material: 
Quntity: 
Hydrated: 

Backfill: 
Material: 

Bottom Seal: 
Material: 
Ountity: 
Hydrated: 

Filter Pack: 
Material: 

Riser: 
Material: 
Quantity: 
Diameter: 

Screen: 
Material: 
Quantity: 
Diameter: 
Plug: 

Gc'ii/\, 1 \q.r be"™-, t:-e.. 
lJ.. b,3s 

(;r-M M l,;.c ~(\N '. \:€., 
la. b,.,Js 

fu.l\. 

c..Q\fc_ 

Weaver Boos Consultants 



Gas Extraction Well Drilling Summary Weaver Boos Consultants 

roject Name: 2009 Gas System Project Number: 0120-131-17 
---------------- --------------

Project Location: Bridgeton Landfill QA/QC Monitor: Joshua Ross 

Well No.: 84 Elevation: Ground 532.8 

Exact Location {Coordinates): N:1067402.1 E:516212.8 

Date Started: 9/16/2009 Date Completed: 9/16/2009 

Boring Size: 36inch Total Depth: 60 

Length of Perforated Pipe: 39 Length of Solid Pipe: 20 

Comments: 50 feet north of existing well 

Depth Material Drilled Temp. Comment 

0-2 soil/dry 93 

2-4 soil/dry 93 

4-6 soil/dry 93 

6-10 soil/dry 93 

10-15 trash/dry 95 

15-20 trash/dry 97 

20-25 trash/dry 97 

25-30 trash/dry 99 

30-35 trash/dry 99 

35-40 trash/dry 99 

40-45 trash/dry 104 

45-50 trash/dry 107 

50-55 trash/dry 110 

55-60 trash/dry 110 

60-65 

65-70 

70-75 

75-80 

80-85 

85-90 

90-95 



Record of Gas Well Installation 

Job Number: 01.:le-iai- i '1- Job Name: ;l.Or!.'1 ff-<S ,system ~ell Nu~~er:~ 
Drilling Contractor: A, f'., ~. L Observed By: ---"·,~l,~v"'-,=-,--;,11!,Qf_=b,._ ___ _ 
Started Install.: 'i-Jl::~c.fl Completed lnstall.:._....,_.-/=6_,.,,.::..o.,__ ____ _ 
Time: b1C:::D-,n Time: _ _,_9_,.·o..,..o=ct:=""'"-------

Top of Flange Elevation: 
Ground Surface Elevation: ___ s-..:a,··3_2.._. s_-, __ _ Location: N to,,Lfcz.., E 51(.Zrz.,8 

Actual Depth 

4 
(All Depth Below Ground 

0 

y 

FT 

FT 
FT 

FT 
FT q 36" ~ 

BOREHOLE 

Materials 

Intermediate or Final Cover: 
Material: 

Top Seal: 
Material: 
Quntity: 
Hydrated: 

Backfill: 
Material: 

Bottom Seal: 
Material: 
Quntity. 
Hydrated: 

Filter Pack: 
Material: 

Riser: 
Material: 
Quantity: 
Diameter: 

Screen: 
Material: 
Quantity: 
Diameter: 
Plug: 

Ga-o, J..)c,C be"+w,. ·, t::e.. 
ta bsyfi 

G:m:,.o uk k"k"- rt. 
/;;).. ln:,s 

c.vvc.. 

Weaver Boos Consultants 



Gas Extraction Well Drilling Summary Weaver Boos Consultants 

,bject Name: 2009 Gas System Project Number: 0120-131-17 -------------Project Location: Bridgeton Landfill QA/QC Monitor: Joshua Ross 

Well No.: 85 Elevation: Ground 549.3 

Exact Location (Coordinates): N:1067250.3 E:516088.8 

Date Started: 8/15/2009 Date Completed: 8/15/2009 -------------
Boring Size: 36inch Tot a I Depth: 60 

-------------
Length of Perforated Pipe: 39 Length of Solid Pipe: 20 

Comments: 50 foot east of existing well 

Depth Material Drilled Temp. Comment 

0-2 soil/dry 94 

2-4 soil/dry 94 

4-6 soil/dry 96 

6-10 soil/dry 96 

10-15 trash/dry 99 

15-20 trash/dry 101 

20-25 trash/dry 104 

25-30 trash/dry 104 

30-35 trash/dry 105 

35-40 trash/dry 107 

40-45 trash/dry 109 

45-50 trash/dry 109 

50-55 trash/dry 114 

55-60 trash/dry 116 

60-65 

65-70 

70-75 

75-80 

80-85 

85-90 

90-95 



( 

Record of Gas Well Installation 
Jop. Number: 01.:>.ti-tal- '-~ Job Name: ;L~9 fl14i rsy.siem W_el~ Nurr,ber:~. _ 
Drilling Cor-!-tractor: /\,E::.~1l..~ Observed By: ~lk!,.)\f!Ji _ - -
Started Install.: "J-J!; -ol Completed lnstall.:_....,2 ..... --..... ,s_-_6_,_i ____ _ 

' Time: Io .,3c"l,"' · Time: ____ I.,,..),.._~ J .... c-11'/l"'"",i... ________ _ 

Top of Flange Elevation: 
Ground Surface Elevation: __ -_.---....,,!?'---1.-f.,_9.i..:.'...:;3 __ _ 

Actual Depth 

4 FT 
(All Depth Below Ground Surface) 

0 FT 

FT 

FT 

FT 

FT 
FT 

FT 
FT 

:::::::, 
--·-·-

36" 
BOREHOLE 

Materials 

Intermediate or Final Cover: 
Material: 

Top Seal: 
Material: 
Quntity: 
Hydra.ted: 

Backfill: 
Material: 

Bottom Seal: 
Material: 
Quntity: 
Hydrated: 

Filter Pock: 
Material: 

Riser: 
Material: 
Quantity: 
Diameter: 

Screen: 
Material: 
Quantity. 
Diameter: 
Plug: 

G,(N\ II, \qf bl!'A:hn,·, :t;:(,. 

__ l~ bss. 

G,fM 1...d.,c kf\½ ', re. 
J;1_ Of\JS 

c..vvc.. 

Weaver Boos Consultants 



LANDFILL GAS COLLECTION SYSTEM
WELL FIELD SCHEDULE (Updated 10/27/2012)

Well Surface Waste Landfill Borehole Well Slotted Solid Above Thickness Completed Actual
No. Elevation Bottom Depth Depth Pipe Pipe Pipe Grade of Gravel (Y/N) Installed 

N-S E-W (ft MSL) Elevation (ft) (ft) Depth Depth Depth Riser Pack Depth
(ft MSL) (ft) (ft) (ft) (ft) (ft) (ft)

New Perimeter Wells
GEW-100 1,066,744 516,375 496.9 337 160 140 139 114 25 3 117
GEW-101 1,066,858 516,491 499.5 337 163 140 139 114 25 3 117
GEW-102 1,066,967 516,598 495.1 335 160 140 139 114 25 3 117
GEW-103 1,067,092 516,723 499.2 330 169 140 139 114 25 3 117
GEW-104 1,067,223 516,669 535.8 330 206 140 139 114 25 3 117
GEW-105 1,067,311 516,783 505.5 320 186 140 139 114 25 3 117
GEW-106 1,067,418 516,686 509.2 330 179 140 139 114 25 3 117
GEW-107 1,067,552 516,598 504.4 350 154 140 139 114 25 3 117
GEW-108 1,067,677 516,505 504.5 360 145 135 134 109 25 3 112
GEW-109 1,067,791 516,434 500.2 385 115 105 104 79 25 3 82
GEW-110 1,067,785 516,258 482.8 380 103 93 92 67 25 3 70
GEW-111 1,067,634 516,209 491.1 305 186 140 139 114 25 3 117
GEW-112 1,067,568 515,917 479.8 330 150 140 139 114 25 3 117
GEW-113 1,067,470 515,781 499 270 229 140 139 114 25 3 117
GEW-116 1,067,078 515,418 473 337 137 136 135 110 25 3 113
GEW-117 1,066,966 515,397 467 322 145 140 139 114 25 3 117
GEW-118 1,066,863 515,417 473 406 67 66 65 45 20 3 48

New Interior Wells
GEW-86 1,067,204 516,154 553.1 310 243 140 139 114 25 3 117
GEW-87 1,067,413 515,942 519.9 270 250 140 139 114 25 3 117
GEW-88 1,067,361 516,107 523.5 285 238 140 139 114 25 3 117
GEW-89 1,067,363 516,273 543.5 325 219 140 139 114 25 3 117
GEW-90 1,067,498 516,335 533.9 330 204 140 139 114 25 3 117 Y 119
GEW-91 1,067,636 516,366 511.5 351 161 140 139 114 25 3 117

New Replacement Wells
GEW-13R 1,067,532 516,068 482.6 320 163 140 139 114 25 3 117
GEW-18B 1,067,078 515,522 500.9 372 129 119 118 93 25 4 96 Y 120
GEW-34R 1,067,199 516,799 510.0 440 ?? 140 139 114 25 3 117
GEW-57B 1,067,229 516,546 546.2 390 156 140 139 114 25 6 117
GEW-58R 1,067,366 516,547 543.6 335 209 140 139 114 25 7 117
GEW-61B 1,067,299 516,406 550.1 335 215 140 139 114 25 8 117
GEW-64A 1,067,008 516,395 539.4 390 149 139 138 113 25 9 116
GEW-67R 1,067,499 516,197 507.2 295 212 140 139 114 25 10 117
GEW-68A 1,066,934 516,297 544.7 380 165 140 139 114 25 11 117
GEW-71B 1,067,264 516,011 544.3 280 264 140 139 114 25 3 117

  Total 4,432 4,399 3,579 820

Location Coordinates

Andrew Wyatt
Rectangle

Andrew Wyatt
Rectangle

Andrew Wyatt
Rectangle

Andrew Wyatt
Rectangle

Andrew Wyatt
Rectangle

Andrew Wyatt
Rectangle



PERIMETER LANDFILL GAS EXTRACTION WELLS 
   



ISSO RI DEPARTMENT OF 
NATURAL RESOURCES 
DIVISION OF 

EF NO 
00314898 

ATE RECEIVED 
05/23/2005 

GEOLOGY AND LAND SURVEY ~-===r=N=o:---:A=pp=R=o=v=Eo,,..,D=-A=-=r=e---== m"Tl=---- -----l 
(573) 368-2165 05/27/2005 

MONITORING WELL AND ENVIRONMENTAL '===--===R=:s=~- 2- P-HA- SE- 3- ---,,""'o""'"u=r =E~P-C-D- - -=== --:-=c---l 

INJECTION WELL RECORD 5123/2005 05/26/2005 0211112006 

INFORMATION SUPPLIED BY WELL OR PUMP INSTALLATION CONTRACTOR 

OWNER NAME 
BRIDGETON LANDFILL LLC 

OWNER ADDRESS 
C/0 ALLEN STEINKAMP 13570 ST CHARLES ROCK RO 

SITENM!E 
, PG\V•1D 

SITE ADDRESS (IF DIFFERENT THAN ABOVE) 

PROPOSED USE OF WELL 
D MONITORING [Kl GAS MONITORING 

BRIDGETON 

D EXTRACTION l7 RETURN OR INJECTION D WATER LEVEL MEASUREl,1rnT (ooly) 
((JiC PERMIT MAY BE NEEDED) 

TYPE OF SURFACE COMPLETION □ABOVEGROUND □ FLUSH CASE LENGTH ....Q.Q IN. CASE HOLE DEPTH ..llJI IN. 

PROTECTIVE CASE MATERIAl. 0 STEEL O ALUMINUM O PLASTIC 0 OTHER CASE OW,!ETER ....Q.Q IN. CASE HOLE DIAMETER ..llJI IN. 

CONSTRUCTION 
RISER PIPE DIM!ETER 

RISER PIPE MATERIAL 

D STEEL D PTFE 

_1.l!IN. 

[K] PLASTIC 

□OTHER 

SCREEN DIAMETER _4.QIN. 

SCREEN MATERIAL LJ PLASTIC 

D STEEL D PTFE D OTHER 

PRIMARY FILTrn PACK LENGTH ~ FT. 

SECONDARY FILTER PACK LENGTH __!!.!! FT. 

ANNULAR SEAL LENGTH _--2..1.Jl. FT. 

ANNULAR SEAL PLACED BY D TREMIE 

RISER PIPE LE;NGTH 

RISER PIP 

(!]SC 

PRIMARY FILTER MATERIAL 

RISER HOLE DIM!ETER _MIN. 
DRILLING METHOD 

D AUGER D PUSH D OTHER 

BENTONITE SEAL LENGTH _3.U FT. 

SEAL ABOVE SW!. D SEAL BELOW SWL D 
SEAL ABOVE SWt WAS HYDRATED LJ 

CJSAND 
i=JPREPACKED 

ANNULAR SEAL MATERIAL D BENTONITE SLURRY D NEAT CEMENT GROUT 

0 CEMENT BENTONITE GROUT [K] NON-SLURRY BENTONITE O OTHER 
D GRAVITY D PRESSURE GROUTTHRU TREMIE 1F NON-SLURRY BENTONITE rn cH1Ps □ GRANULAR □ PELLErs □ orneR 

0 MULTIPLE CASED OR NESTED WELLS 
ATTACII AS.BUILT 0IAGRAl.1$ showing conslruolions details with type, tenglh and diameter of malarial and length and diameter of bores 

lAT. ~' ~• -1,.li" COUNTY 

LONG. ___J1Q ' ~• ...J..fi.' ST LOUIS COUNTY 
Please be aware Iha! wo do not uan nle unio ol tho data. fl Is 

e 

1--~--~---- ---------< PUMP INSTALLER SIGNATURE PERMIT NUMBER DATE 
TOTALOEPTH _1.§.l!FEET pump Info required for extracllonfrecovery wells 

~pf\ Efiflctwm'd'i'dtt@ ilTGN7('1'01trREie-----,,pimiimimmnm--------,,"":i-n""?'-:c-...c-::.. ___ __ -I 
X 



I SO RI DEPAR ENT F 
NATURAL RESOURCES 
DIVISION OF 
GEOLOGY AND LAND SURVEY 
(573) 368-2165 

MONITORING WELL AND ENVIRONMENTAL 
INJECTION WELL RECORD 

EFNO ATE RECEIVED 

R 
00314913 

APPROVED DA TE 
/27/2005 

2 PHASE 3 
3/2005 05/26/2005 02/17/2006 

TE 
PCD 

05/23/2005 

INFORMATION SUPPLIED BY WELL OR PUMP INSTALLATION CONTRACTOR 

OWNER NAME 
BRIDGETON tANOFILL LLC 

OWNERADDRl:SS 
CID ALLEN STEINKAMP 13570 ST CHARLES ROCK RD 

SITE NAI.IE 
, PGIV-2 

SITE ADDRESS {IF DIFFERENT THAN ABOVE) 

PROPOSED USE OF WELL 
D MONITORING 0 GAS MONITORING 

BRIDGETON 

D EXTRACTION 

TYPE OF SURFACE COMPLETION □ABOVEGROUND 
PROTECTIVE CASE MATERIAL O STEEL O ALUMINUM O PLASTIC 

CONSTRUCTION 
RISER PIPE DIAMETER 
RISER PIPE MATERIAL 

D STEEL D PTFE 

~IN. 

[!J PLASTIC 

□OTHER 

SCREEN OW,lETER -4.Q IN. 

SCREEN MATERIAL c::::J PLASTIC 

D STEEL D PTFE D OTHER 

RISER PIPE LENGTH 
RISER PIP 

[!JSC► 

DNR VARIANCl=NUl,18ER2H!!_...,...,.-,-.., 
Applicable. only If variance was oblolned from DNR 

1,10 63044 

Jl RETURN OR INJECTION O WATER LEVEL MEASUREMENT (only) 
"(Ore: PCff{MIT MAYBE NEEDED) 

D FLUSH CASE LENGTH Jl.ll IN. CASE HOLE DEPTH _M. IN , 

0 OTHER CASE DIAMETER..Q.l).IN. CASE HOLE OIAMETERJ!..Q!N, 

RISER HOLE DIM1ETER _8.ll.lN. 
DRILLING METHOD 

D AUGER D PUSH D OTHER 

BENTONITE SEAL LENGTH _3.ll FT. 

SEAL ABOVE SWL D SEAL BELOW SWL D 
SEcALABOVE S1'/1. WAS HYDRATED 0 

PRIMARY FILTER PACK LENGTH __;l.3.li FT. 

SECONDARY FILTER PACK LENGTH __o.Q FT. 

PRIMARY FILTER MATERIAL □SAND 
0 PREPACKEO 

ANNULAR SEAL LENGTH ----1!1.ll FT. ANNULAR SEAL MATERIAL D BENTONITE SLURRY D NEAT CEMENT GROUT 
ANNULAR SEAL PLACED BY D TREMIE □ CEMENT BENTONITE GROUT QQ NON-SLURRY BENTON!TE D OTHER 
D GRAVITY D PRESSURE GROUTTHRU TREMIE IF NON-SLURRY BENroN1re rn cH1Ps O GRANULAR O PELLETS □ OTHER 

0 MULTIPLE CASED OR NESTED WELLS 
ATTACH AS-BUILT DIAGRAMS showing construcllons details with type, length and diameter of malarial and length and diameter ol bores 

LAT. _;!!I• _15' ...J..J!.' COUNTY 

LONG. ~' -22' ~· ST I OUIS CQI JNTY 
Please be aware that wed o no\ guoranlea the accuracy of tho data, It I• 
submlUed to us by a lhlrd party 011d has not been field verlnad, 

0 
13 
15 
17 

13 FILL CLY MIX 
15 ORYSNO 
17 CLY 
60 LS 

1--~--~-------- ----1 PUMP INSTALLER SIGNATURE PERMIT NUMBER DATE 
TOTALDEPHI __j;l).liFEET pump Info required for extraction/recovery wells 

N'Pll!!RTTC'ifwlrttnrocrffl'fslONA'tURE rem.iiriwi;<AER ~ 
X 



MISSOURI EPA TMENT OF 
NATURAL RESOURCES 
DIVISION OF 
GEOLOGY ANO LAND SURVEY 
(573) 368-2165 

MONITORING WELL AND ENVIRONMENTAL 
INJECTION WELL RECORD 

00314908 

TATE CERT NO APPR VE DATE 
131524 05/27/2005 

T ERED 
HASE 1 PHASE 2 PHASE 3 
5/23/2005 05/26/2005 02/17/2006 

05/23/2005 

HECK NO. 

TE 
PCD 

INFORMATION SUPPLIED BY WELL OR PUMP INSTALLATION CONTRACTOR 
OWNERNAl.!E 
BRIDGETON LANDFILL LLC 

OWNER ADDRESS 
C/O ALLEN STEINl<M\P 1:1570 ST CHARLES ROCK RD 

SITE NAME 
,PGW•3 

SITE ADDRESS (IF DIFFERENT T1-tAN ABOVE) 

PROPOSED USE OF WELL 
D MONITORING QQ GAS MONITORING 

BRIDGETON 

D E)(TAACTION 

TYPE OF SURFACE COMPLETION □ABOVE GROUND 

PROTECTIVE CASE MATERIAL O STEEL O ALUMINUM O PLASTIC 

CONSTRUCTION 
RISER PIPE DIAMETER 
RISER PIPE MATERIAL 

D STEEL D PTfE 

-'1.QIN. 
[K)PlASTIC 

□OTHER 

SCREEN DIAMETER ____4.0 IN. 
SCREEN MATERIAL CJ PLASTIC 
D STEEL D PTFE D OTHER 

RISER PIPE LENGTH 
RISER PIP 

mscr 

DNRVARIIINCE NUMUER 2,..1...,80.__ __ _ 
Applicablo only II varfanoo was obtained from DNR 

MO 63044 

ii RETURN OR INJECTION D WATER LEVEL MEASUREMENT (ooly) 
({Jm PEHMIT MAY BE NEEDED 
□ FLUSH CASE LENGTH .JLlllN. CASE HOLE DEPTH ..!!.!! IN. 

0 OTHER CASE DW,IETER .JLlllN. CASE HOLE DIAMETER..!!.!! IN 

~FT. RISER HOLE DJAMET!:R __ll.O. IN. 

I DRILLING METHOD 

D AUGER D PUSH D OTHER 

BENTONITE SEAL LENGTH _a.o. FT. 
SEAL ABOVE SWL CJ SEAL BELOW SW!. 0 

SEAL ABOVE SWL WAS HYDRATED c::::J 
PRIMARY FILTER PACK LENOTH ~ FT. 
SECONDARY FILTER PACK LENGTH ~ FT. 

PRIMARY FILTER MATERIAL CJ SAND 
OPREPACKED 

ANNULARSEAllENGTH ~FT. ANNULAR SEAL MATERIAL D BENTONITE SLURRY D NEAT CEMENT GROUT 
ANNVLARSEALPLACEDBY D TREMIE 

D GRAVITY D PRESSURE GROUTTHRUTREMIE 

D CEMENT BENTONITE GROUT GD NON-SLURRY BENTONITE D OTHER 
1F NON•SLu1iRY BENTONITE 00 cH1Ps □ GRANULAR o PELLETS O OTHER 

0 MULTIPLE CASED OR NESTED WELLS 
ATTACH AS·BUILT DIAGRAMS showlng conslrucUons details wllh type, length and diameter of material and length and dlameler of bores 

LOCATION OF WELL 
LAT. ...-all' ----4.5.' ...LB" COUNTY 

LONG. _SQ• ---2§: ...]A" SJ LOUIS COUNTY 
Please be aware that we do not gu or.,ntee the accuracy ol tilt data. It fs 
submitted to us by a lhlrd party end h0$ nol been field va11rtod. 

0 
15 

16 CLYRX 
61 LS 

TOTAL DEPTH __fil.ll FEET 

___ 114 __ ._114 ___ 114 

SEC. _o. TWN. _!I RNG. ___o. 



MISSOURI DEPARTMENT OF 
NATURAL RESOURCES 
DIVISION OF 
GEOLOGY AND LAND SURVEY 
(573) 368-2165 

MONITORING WELL AND ENVIRONMENTAL 
INJECTION WELL RECORD 

EFNO DATE RECEIVED 
00314907 

RNO 

TATE CERT NO APPROVED DATE 
131525 05/27/2005 
ATE ENTERED 
HASE 1 PHASE 2 PHASE 3 
5/23/2005 05/26/2005 02/17/2006 

05/23/2005 

ECK NO. 

PCD 
EVENUENO. 

052305 

INFORMATION SUPPLIED BY WELL OR PUMP INSTALLATION CONTRACTOR 

OWNER NAME 
BRIDGETON LANDFILL LLC 

OWNER AODRESS 
C/0 ALLEN STEINKAMP 13570 ST CHARLES ROCK RD 

SITENAl.tE 
, PGW-4 

SITE ADDRESS (IF DIFFERENT THAN ABOVE) 

PROPOSED USE OF WELL 
D MONITORING [_K] GAS MONITORING D EXTRACTION RETURN OR INJECTION D WATER LEVEL MEASUREMENT (only) 

C PERMIT MAY BE NEEDED 

TYPE OF SURFACE COMPLETION □ABOVEGROUND □ FLUSH 

□ OTHER 

CASE LENGTH .Jl.ll IN. CASE HOLE DEPTH .Jl.ll IN. 

CASE DIAMETER.Jl.llJN, CASE HOLE OW,iETER.JLll IN. PROTECTIVE CASE MATERIAL O STEEL O ALUl.llNUM O PLASTIC 

CONSTRUCTION 
RISER PIPE DIAMETER 

RISER PIPE l ,IATERIAL 

_illN. 

IJQPLASTIC 

□OTHER 

RISER PIPE LENGTH _:1.8,QFT. RISER HOLE DIAMETER _MIN. 

D STEEL D PTFE 

SCREEN DIAMETER _il IN. 
SCREEN MATERIAL LJ PLASTIC 

D STEEL c:J PTFE D OTHER 

PRIMARY FILTER PACK LENGTH _JU! FT. 
SECONDARY FILTER PACK LENGTH -9.Q FT. 

ANNULAR SEAL LENGTH _1.0...0.FT. 

ANNULAR SEAL PLACED BY D TREMIE 

D GRAVITY D PRESSURE GROUT THRU TREl,HE 

RISERPI 

(Ki se~ 

0 MULTIPLE CASED OR NESTED WELLS 

PRIMARY FILTER MATERIAL 

DRILLING METHOD 

D AUGER D PUSH D OTHER 

BENTONITE SEAL LENGTH ~ FT. 

SEAL ABOVE SWL D SEAL BELOW SWL D 
SEAL ABOVE SWL WAS HVDRATED LJ 

CJ SAND 
CJ PREPACKEO 

ANNULAR SEAL MATERIAL D BENTONITE SLURRY D NEAT CEMENT GROUT 

0 CEMENT BENTONITE GROUT rn NON-SLURRY BENTONITE □ OTHER 

1F NON-SLURRY aENTONlTE rn cH1Ps □ GRANULAR □ PELLETS □ OTHER 

ATTACH AS-BUILT OIAGRAMS showing construclions details with type, leng!h and diameter or material and length and diameter of bores 

LOCATION OF WELL [0Pl10, J LEGAL LOCATION (OPTIONAL) 1------------ - ----------------------t LAT. _all'~• ..J.,!J.. COUNTY 

LONG. _J!Q' --2li' ...J...ft ST LOUIS COUNTY 
Please be aware lhatwe do not guarantee the aoour~ey of tho dale, It Is 
submllled to us by a third party and has no! bcon Oeld verlned, 

0 
6 
14 

DEPTH FOR!. ION. FIR T ENCO 
DESCRIPTION 

6 Fill 
14 SILlYCLY 
75 LSWICHT 

ELEVATION ___ 114 ___ 1/4 ___ 114 

___ 0 FT. SEC. _Q TWN. _Q RNG. _!)_ 

NATURE PERMIT NUMBER 
TOTAL DEPTH --------1M FEET o require ror extracl!on/recove ry wells 

DATE 



ISSOURI DEPA TMENT OF 
NATURAL RESOURCES 
DIVISION OF 

EFNO ATE RECEIVED 

GEOLOGY AND LAND SURVEY 
(573) 368-2165 

MONITORING WELL AND ENVIRONMENTAL 

00314905 
RNO 

TATE CERT NO APPR VEO DATE 
131526 05/27/2005 
ATE ENTERED ROUTE 
HASE 1 PHASE 2 PHASE 3 

INJECTION WELL RECORD 5/23/2005 05/26/2005 02/17/2006 

INFORMATION SUPPLIED BY WELL OR PUMP INSTALLATION CONTRACTOR 

OWNERNMIE 
BRIDGETON LANDFILL LLC 

OWNER ADDRESS 
C/OALLEN STEINKAMP 13570 ST CHARLES ROCK RD 

SITE NAME 
,PGW•S 

SITE AOOR!cSS (IF DIFFERENT THAN AllOVE) 

PROPOSED USE OF WELL 

BRID<lETON 

PCD 

05/23/2005 

NO. 

D MONITORING [TI GAS I.IONITORING D EXTRACTION RETURN OR INJECTION D WATER LEVEL MEASUREMENT (only) 

IC PERMIT MAY BE NEEDED 

TYPE OF SURFACE COMPLETION □ABOVEGROUND 
PROTECTIVE CASE MATERIAL O STE!"L O ALUMINUM O PLASTIC 

CONSTRUCTION 
RISER PIPE DIAMETER 

RISER PIPE MATERIAL 

□ FLUSH CASE LENGTH ..Q.ll IN. CASE HOLE DEPTH _M. IN. 

OTHER CASE DW,1ETER .JI.!! IN. CASE HOLE DIAMETER ..Q.ll IN. 

--2UI.FT, 

I 
RISER HOLE DIAMETER 
DRILLING METHOD 

__aJllN. 

D STEEL D PTFE 

_4.lll/'l 
~PLASTIC 

□OTHER 

RISER PIPE LENGTH 

RISER PIP T 

msct D AUGER D PUSH D OTHER 

SCREENDIAl,IETER ~ IN. 

SCREEN MATERIAL CJ PIASTIC 

D sre1;1, D PTFE D orHEn 
PRIMMY FILTER PACK LENGTH ----1i/..!l FT. 
SECONDARY Fl.Ll ER PACK LENGTH _jlJI.FT, 

ANNULAR SEAL LENGTH ---10.l! FT. 

ANNULAR SEAL PLACED BY D TREMIE 

D GRAVITY D PRESSURE GROUT THRU TREMIE 

0 MULTIPLE CASED OR NESTED WELLS 

PRI/.IAllY Fil. ll:R MATERIAL 

BENTQNITE SEAL lENOTH -3.Q FT. 
8!:i\L IISOVE SV/1. 0 SEAL Bl:lOW SWI. 0 

SEAi. ASOV£ sWL WAS HYORA'reo D 
□SANO 
0PREPACKEO 

ANNULAR SEAL MATERIAL D BENTONITE SLURRY D NEAT CEMENT GROUT 
0 CEMENT BENTONITE GROUT QQ NON-SLURRY BENTONITE O OTHER 

IF NON-SLURRY BENTONITE [!] CHIPS D GRANULAR D PELLETS D OTHER 

ATTACHAS·BUILT DIAGRAMS showing construcllons details with type, length and diameter or material and length and diameter of bores 

COUNTY ELEVATCON ___ 1/4 ___ 114 ___ 1/4 

LONG. __ll!!' ---2.a' ,....U." 3nou1s COUNTY ___ 0 FT. SEC. _.Q TWN. ____Q RNCl. __0. 
Pleas• bo aware that wo do not guarantee the accuracy of tho data. It lo 
eubmllted lo us by a third P"'IY and has not been nold vorlflcd. 

0 
26 
~4 
50 

SILTY CLY 
SH 
BLKSH 
LS 

FO fll'<S E CO Nf . 
DESCRIPTION 

1---~--~ ------- -----1 PUMP INSTAllER SCCJNATURE 
TOTAL DEPTH __ !6.QFEET pump Info required for extracllon/recoveiy wells 

PERI.Ill NUMBER DATE 

i;l;PRitf!TTCl!Wm bmtcerrsro~·"E----,rserfr.11TNirrn"""',------ - ;;;;;:;;==~-----I 
X 



MISSOURI DEPART T OF 
NATURAL RESOURCES 
DIVISION OF 
GEOLOGY AND LAND SURVEY 
(573) 368-2165 

MONITORING WELL AND ENVIRONMENTAL 
INJECTION WELL RECORD 

EF 0 ATE RECEIVED 
00314911 

ATE CERT NO APPROVED DATE 
131527 05/27/2005 
ATE E ERED 
HASE 1 PHASE 2 PHASE 3 
5/23/2005 05/26/2005 02/17/2006 

TE 
PCD 

05/23/2005 

INFORMATION SUPPLIED BY WELL OR PUMP INSTALLATION CONTRACTOR 

OWNER NAME 
BRIDGETON LANDFILL LLC 

OWNER ADDRESS 
C/0 IILLEN SlEINKAMP 13570 ST CHARLES ROCK RO 

SITE NAME 
, PGW-6 

SITE ADDRESS (IF DIFFERENT THAN ABOVE) 

PROPOSED USE OF WELL 
D 11.DNITDRING [K) GAS MONITORING 

BRIDGETON 

D EXTRACTION 

TYPE OF SURFACE COMPLETION □ABOVEGROUND 
PROTECTIVE CASE MATERIAL D STEEL D ALUMINUM D PLASTIC 

CONSTRUCTION 
RISER PIPE DW,tETER 
RISER PIPE MATERIAL 

□STEEL PTFE 

_J.QIN. 
(X] PLASTIC 

□OTHER 

SCREEN DIMIETER ~ IN. 
SCREEN MATERIAL CJ PLASTIC 

RISER PIPE LENGTH 
RISER PIP . 

[K) SCf 

,\ET 

DNR VAAI/INCE NUMBER 2Hl!_....,..,..-,--. 
Applicable only ii variance wes oblalnod from DNR 

MD 63044 

f7 RETURN OR INJECTION D WATER LEVEL MEASUREMENT (only) 
Wfc PERMIT MAY BE NEf:01:0 

□ FLUSH CASE LENGTH ...Q.ll IN. CASE HOLE DEPTH .J!.l! IN. 

0 OTHER CASE DIAMETER ...Q.ll IN. CASE HOLE DIAMETER ..l!.l! IN. 

_.Jll.Q FT, RISER HOLE DIAMETER _6.nJN. 
DRILLING METHOD 

D AUGER D PUSH D OTHER 

BENTONITE SEAL LENGTH _3.ll FT. 

D STEEL D PTFE D OTHER JF DIFFERENT FROM RISER _a.o. IN. 
SEAL ABOVE $WI. D SEAL BELOW SWL D 

SEAL ABOVE SWL WAS HYDRATED LJ 
PRIMARY FILTER PACK LENGTH _§2.J! FT. 

SECONDARY FILTER PACK LENGTH __11.ll FT. 

ANNULAR SEAL LENGTH _1!Lll FT. 

ANNULAR SEAL PLACED BY D TREMIE 

D GRAVITY D PRESSURE GROUTTHRU TREI.IIE 

0 MULTIPLE CASED OR NESTED WELLS 

PRIMARY FIL Tf.R MATERtAL CJ SAND 
D PREPACKEO 

ANNULAR SEAL MATERIAL D BENTONITE SLURRY D NEAT CEMENT GROUT 

0 CEMENT BENTONITE GROUT [Kl NON-SLURRY BENTONITE O OTHER 

IF NON-SLURRY BENTONITE rn cH1rs O GRANULAR O PELLETS O OTHER 

ATTACH AS•BUILT DIAGRAMS showing construcllons details wtth type, length and diameter of malerial and length and diameter of bores 

LAT. __;ia • ~• .....1,.[' COUNTY 

LONG. _!12 • -2.6.' ~ - ST LQl/1S COl/lflY 
Please be awaro that we do not guo,entoe tho accuracy of lho data. It Is 
•ubmtlted to us by o third party and ha, not been fiold ve11hetl. 

0 3 CLY FILL 
3 12 BRN SILTY CLY 
12 76 LS 

TOTAi.DEPTH ~FEET 
NATURE PERMIT NUMBER DATE 

lion/recovery wells 



MISSOUR DEPARTME T OF 
NATURAL RESOURCES 
DIVISION OF 
GEOLOGY AND LAND SURVEY 
(573) 368-2165 

00314910 

APPROVE()O 
05/27/2005 

ATE RECEIVED 
05/23/2005 

ECK NO. 

MONITORING WELL AND ENVIRONMENTAL 2 PHASE 3 
INJECTION WELL RECORD 5/23/2005 05/26/2005 02/17/2006 

PCD 

INFORMATION SUPPLIED BY WELL OR PUMP INSTALLATION CONTRACTOR 

OWNER NAME 
BRIDOETON LANDFILL LLC 

OWNERADl'lRF.SS 
C/r;>JILLEN STEINKAMP 13570 ST CHARLES ROCK RO 

SITE NAME 
,PGW-7 

SITE ADDRESS (IF DIFFERENT THAN ABOVE) 

PROPOSED USE OF WELL 
D MONITORING CK] GAS MONITORING 

BRIDGETON 

D EXTRACTION 

TYPE OF SURFACE COMPLETION □ABOVEGROUND 
PROTECTIVE CASE MATERIAL D STEEL D ALUMINUM D PLASTIC 

CONSTRUCTION 
RISER PIPE DIAMETER 

RISER PIPE MATERIAL 

D STEEL D PTFE 

_i.QIN. 

CKJPLASTIC 

QOTHER 

SCREENOW,IETER ----4.lllN. 

SCREEN IMTERlAL c:::J PLASTIC 

STEEL D PTFE D OTHER 

RISER PIPE LENGTH 

RISERl'IP 

[K)SCI 

SCREEN~ 

ONR VARIANCE NUI.IRER ?._.7.,,,8.'I...._ __ ~ 
Appllcablo 6n!y tr varionce wae obtelond from DNR 

MO 63044 

l7 RETURN OR INJECTION D WATER LEVEL MEASUREMENT (ooly) 

mrcr PERMIT MAY BE NEEDED) 

□ FLUSH C/1.SE LENGTH ..l!.l)_ IN. CASE HOLE DEPTH ..llJ! IN. 

0 OTHER CASE DW.IETER..Q.l!IN. CASE HOLE DW,!ETER.JW!IN. 

-1Jl.QFT. RISER HOLE DIAMETER __MIN. 
DRILLING METHOD 

D AUGER D PUSH D OTHER 

BENTON I TE SEAL LENGTH _3.ll FT. 

SEALABOVESWLCJ SEl\lBElOWSWL LJ 
SEAL /\OOVI! SWL WAS HYOM1EO c:::J 

PRIMARYFILTERPACKLENGTH ~FT. 
SECONDARY FILTER PACK LENGTH __.__l!.Q FT. 

PRIMARY FILTER MATERIAL CJSANO 

ANNULAR SEAL LENGTH ----10,.Q FT. 

ANNULAR SEAL PLACED BY D TREMIE 

D GRAVITY D PRESSURE GROUT THRU TREMIE 

0 MULTIPLE CASED OR NESTED WELLS 

CJ PREPACKED 

ANNULAR SEAL MATERIAL D BENTONITE SLURRY D NEAT CEMENT GROUT 

D CEMENT BENTONITE GROUT [K] NON•SLURRY BENTONITE D OTHER 

IF NON,SLURRY BENTONITE [K] CHIPS O GRANULAR O PELLETS OTHER 

ATTACH AS,BUILT □IAGRAI.IS showing construclions details with type, length and dlameler of material and length and diameter of bores 

LAT. _;ii!' .....-4/i' _J_.Q' COUNTY 

LONG. _90.' --2&' .....:U." ST I PVIS COUNTY 
Pleas& be awa hat we do I arante the a curac of lho data. It Is 
oubrn 

RO 

0 
3 
12 

i----- -~--------- - -1 PUMP INSTALLER SIGNATURE 
TOTAL DEPTH ~FEET pump Info required for exlractlon/recovery wells 

?iJIPmm'rtawlitromt.ttn-slGN/(lOr{E 
X 

E 

PERMIT NUMBER DATE 

PE IJITNOf.lmeee..l!r------ .-;;o;:.;;;;:==------l 



MISSOURI DEPARTME 
NATURAL RESOURCES 
DIVISION OF 
GEOLOGY AND LAND SURVEY 
(573) 368-2165 

MONITORING WELL AND ENVIRONMENT AL 
INJECTION WELL RECORD 

ATE RECEIVED 
00314906 

TATE CERT O APPROVED ATE 
131529 05/27/2005 

TE ENTER D 
HASE 1 PHASE 2 PHASE 3 
5/23/2005 05/26/2005 02/17/2006 

OUTE 

05/23/2005 

H :cKNO. 

PCD 

INFORMATION SUPPLIED BY WELL OR PUMP INSTALLATION CONTRACTOR 
OWNER NAME DNR VMWl:CE NUM8ER2..,1...,M,_ _ _ _ 
BRIDGETON LANDFILL LLC Appllcabt-, only If vatlanco was obtained from DNR 

t-0- W_ N_E_R_A_O_O_RES_S _____ ___ ____ ____ ......,,..,.... ______ ___ __ .......,..-r..,....- - - - - z 
CID ALLEN STEINKAMP 13570 ST CHARLES ROCK RD BRIDGETON MO 63044 

SITE NAME 
, PGW-8 

SITE ADDRESS [ IF DIFFERENT THAN ABOVE) 

PROPOSED USE OF WELL 
D MONITORING [K) GAS MONITORING D EXTRACTION RETURN OR INJECTION D WATER LEVEL MEASUREMENT (only) 

PERMIT MAY BE NEEDED 

TYPE OF SURFACE COMPLETION □ABOVE GROUND □ FLUSH CASE LENGTii ...Jl.J! IN. CASE HOLE DEPTH .Jl.n IN_ 

PROTECTIVE CASE MATERIAL D ST EEL D ALUMINUM D PLASTIC 0 OTHER CASE OIAMETER..Q.QJN. CASE HOLE DIAMETER .Jl.n IN. 

CONSTRUCTION 
RISER PIPE DIAMETER 

RISER PIPE MATlcRIAl 

_4.ll.lN. 
[K)PLASTIC 

□OTHER 

RISER PIPE LENGTH 

RISER PIP 
_____u.ll FT. RISER HOLE DW,tETER 

DRILLING METHOD 

D STEEL D PTfE 

SCREEN DIN,1ETER -A!).IN. 

SCREEN MATERIAL LJ PLASTIC 

D STEEL CJ PTFE D OTHER 

PRIMARY FILTER PACK LENGTH __.....JLJi FT. 
SECONDARY FILTER PACK LENGTH __J).Q FT, 

ANNULARSEALLENGTH _l..Q.QFT. 

ANNULAR SEAL PLACED BY D TREMIE 

D GRAVITY D PRESSURE GROUT THRU lREMIE 

rnso 

0 MULTIPLE CASED OR NESTED WELLS 

D AUGER D PUSH D OTHER 

BENTONITE SEAL LENGTH _a.ll FT_ 

SEAL ABOVE SW!.. D SEAL OF.LOW SW!.. D 
SEAL ABOVE SW!. WAS HYDRATED LJ 

CJ SAND 
t:=]PREPACKEO 

ANNULAR SEAL MATERIAL D BENTONITE SLURRY D NEAT CEMENT GROUT 

0 CEMENT BENTONITE GROUT IJU NON-SLURRY BENTONITE O OTHER 

IF NON-SLURRY BENTONITE OD CHIPS D GRANULAR D PELLETS D OTHER 

ATTACH AS-BUILT DIAGRAMS showing construcltons details wilh type, length and diameter of male rial and length and diameter of bores 

LOCATION OF WELL (01'1 • PTIO 

LAT. __l!ll • __4.5' ..J.,9_' COUNTY 

LONG, _l!Q. ~ -__]_Jr' ST I ours COUNTY 
Ploaso be aware that we do not guarantee, lho accur~cy of lho data. It Is 
submitted to us by a third party a ,1~ has not been llold vc,lnod. 

TOTAL DEPTH _...4,MFEET 

r---- --- -t--- ------ - - --- --- ------- - ---1 ELEVATION ___ 1/4 ___ 1/4 ___ i/4 

___l2 FT. SEC. ___ o TWN. ___ o RNG. ___ o 

MP INFORMATI 

IGNl\l\JRE PERMIT NUMBER DAlE 
d for o~lmollon/recovory ,•1olls 

URE rt,m,11.tNO. 



MISSO RI DEPARTME T OF 
NATURAL RESOURCES 
DIVISION OF 

00314904 
ATERE · VED 

05/23/2005 

GEOLOGY AND LAND SURVEY b.===-===T=N=o~.A=p=p=R=o~v..-.o=A=r=E------=-H~e=c=K~N=o~. - - -------1 
(573) 368-2165 05/27/2005 

MONITORING WELL AND ENVIRONMENT AL 1,.;--r-;.,,.......,.,..,..,,~'<i'~"'~,-2-P_H_A-SE- 3----r.R"'O..-U"'T,.E ___,P~C-D--- rr;;:,.-r.:.lTTi"...-r;a;;:------i 

INJECTION WELL RECORD . 5/23/2005 05/26/2005 02/17/2006 

INFORMATION SUPPLIED BY WELL OR PUMP INSTALLATION CONTRACTOR 

OWNER NAME 
13RIDGETON lANDFILL LLC 

OWNER ADDRESS 
C/0 AlLEN ST!W4KM1P 13570 ST CHARLES ROCK RD 

SITE NN~E 
.PGW=9 

BRIDGETON 

~S- IT_E_A_D_O-RE_S_S_(I_F_O_lfF_E_R_E_NT_T_HAN __ AB_O_VE_ ) _______ _ -,,ITY 

PROPOSED USE OF WELL 
D MONITORING (]Q GAS MONITORING D EXTRACTION 

TYPE OF SURFACE COMPLETION □ABOVEGROUND 
PROTECTIVE CASE MATERIAL O STEEL O ALUMINUM O PLASTIC 

CONSTRUCTION 
RISER PIPE DIAMETER 
RISER PIPE MATERIAL 

D STEEL D PTFE 

__,utlN, 
(]DPLASTIC 

□OTHER 

SCREENDW,IETER __4.UIN, 
SCREEN MATERIAL LJ PLASTIC 
D STEEL D PTFE D OTHER 

RISER PIPE LENGTH 
RISER,Plr 

[!)SCI 

MO 

sme 
/.10 

63044 

fl REnJRN OR INJECTION D WATER LEVEL MEASUREMENT (only) 
'iUlc PERMIT MAY BE NEEDED) 

□ FlUSH CASE LENGTH ..!!.QIN, CASE HOLE DEPTH ,..12.Q IN. 

0 OTHER CASE DIA!,IETER ...2.J! IN, CASE HOLE DW,IETER ..l!.ll IN 

___22.6. FT. RISER HOLE DIAMETER _MIN. 
DRILLING METHOD 

D AUGER D PUSH D OTHER 

BENTONITE SEAL LENGTH ___a.Q FT, 
SEAL ABOVE SWL O SEAL 13ELOW SWL 0 

SEAi.ABOVE SWL WAS HYDRATED LJ 
PRIMARY FILTER PACK LENGTH ___filJ) FL 
SECONDARY FILTER PACK LENGTH __!Lll FT. 

PRIMARY FILTER MATERIAL QSAND 
QPREPACKED 

ANNULARSEALLENOTH ~FT- ANNULAR SEAL MATERIAL D BENTONITE SLURRY D NEAT CEMENT GROUT 

ANNULAR SEAL PLACED BY D TREMIE 0 CEMENT 8ENTONITE GROUT ~ NON-SLURRY BENTONITE O OTHER 

D GRAVITY D PRESSURE GROUT THRU TREMIE IF NON-SLURRY BENTONITE QD CHIPS D GRANULAR D PELLETS D OTHER 

I MULTIPLE CASED OR NESTED WELLS 
ATTACH AS-BUILT DIAGRAMS showing construcllons details with type, length and diameter of material and length and diameter of bores 

LAT. ~ '-1.fi' __u·• COUNTY 

LONG. -.....e!! '--2,2' ..J.,§." SJ LOUIS COUNTY 
Please be aware that we do not u ranlo he aeeu, .. of tho dala. lt Is 

FILL 
SILTYCLYSND 
LS 
BRN Sil TY Cl. Y 
LS 

- - ~----------------< l'UMI' INST/\1.LER SIGl'IAIURE 
TOTAL DEPTH ___J_MFEET pu1n11 lnla 1equlred ro, e~trecllon/rncovoiy well:.> 

.o 

PERMIT NUMBER DATE 

~REJITrl'l:'"\'/ELL m{)LLl!l'I slGAAlO"RF.-. ------ipa:e;;;nr.!lTI!Ur.ll!m _____ _ l<?.';;;:===-------l 
)< 



MISSOURI DEP RTMENT OF 
NATURAL RESOURCES 
DIVISION OF 

ATE RECEIVED 

GEOLOGY AND LAND SURVEY 
(573) 368-2165 

MONITORING WELL AND ENVIRONMENTAL 
INJECTION WELL RECORD 

00314903 

TATE CERT NO APPROVED DATE 
131531 05/27/2005 

E TERED 
HASE 1 PHASE 2 PHASE 3 
5/23/2005 05/26/2005 02/17/2006 

INFORMATION SUPPLIED BY WELL OR PUMP INSTALLATION CONTRACTOR 

OWNER NAME 
BRIDGETON LANDFILL LLC 

OWNER ADDRESS 
C/O ALLEN STEINKAMP 13570 ST CHARLES ROCK RD 

SITENAI.IE 
,PGW10 

SITE ADDRESS (IF DIFFERENT THAN ABOVE) 

PROPOSED USE OF WELL 

BRIDGETON 

yy 

05/23/2005 

ECI< NO. 

PCD 

t.10 63044 

srAII:: 
MO 

D MONITORING [K) GAS MONITORING D EXTRACTION C] RETURN OR INJECTION D WATER LEVEL MEASUREMENT (ooly) 
1Ufc PERMIT MAY BE NEEDED) 

TYPE OF SURFACE COMPLETION □ABOVEGROUND 
PROTECTIVE CASE MATERIAL □ STEEL O ALUMINUM O PLASTIC 

□ FLUSH CASE LENGTH _Q_& IN. CASE': HOLE DEPTH ...Q.ll IN. 

0 OTHE:R CASE DIAMETER ..ll.ll IN. CASE HOLE DIAMETER ..ll.ll IN. 

CONSTRUCTION 
RISER PIPE DW.\ETER 

RJSER PIPE MATERIAL 

D STEEL D PTFE 

_4.lllN. 

[K) PLASTIC 

□OTHER 

SCREEN DIAMETER _illN. 

SCREEN MATERIAL O PLASTIC 

D STEEL D PTFE D OTHER 

PRIMARY FILTER PACK LENGTH ____li!!.llFT. 

SECONDARY Fil TER PACK LENGTH _....ll.ll Fr. 

ANNULAR SEAL LENGTH _.....12..ll. FT. 

ANNULAR SW PLACED BY D TREMIE': 

D GRAVITY D PRESSURE GROUTTHRU TREt.1IE 

RISER PIPE LENGTH 

T 

SCREEN HO 

IF DIFFERENT FROM RISER .J!,Jl IN. 

PRIMARY FILT1'R MATERIAL 

RISER HOLE DW,IETER _al!IN. 
DRILLING Mf:THOD 

D AUGER D PUSH D OTHER 

BENTONITE SEAL LENGTH __a.a FT. 

SEAL ABOVE SWL D SEAL BELOW SWL D 
SWABOVESl'lt WAS HYDRATEO 0 

□SAND 
0PREPACKED 

ANNULAR SEAL MATERIAL D BENTONITE SLURRY D NEAT CEMENT GROUT 

□ CEMENT BENTONITE GROUT 00 NON-SLURRY BENTONITE D OTHER 
IF NON-SLURRY BENTONITE [K] CHIPS D GRANULAR D PELLETS D OTHER 

0 MULTIPLE CASED OR NESTED WELLS 
ATTACH AS-BUILT DIAGRAMS showing constructions details wtlh type, length and diameter of material and length and diameter of bores 

LAT. _.,al!'~• .... :ill: COUNTY 

LONG. _oo.. __ w .....L§.' ST lours COUNTY 
Please bo aware lhat we do not guarantee tho accuracy of \he data. II ls 
submlltod to us by a third party and hos not boon field vetlfled. 

8Y CERTIFY Ttle WELUPUliIJ>Wrmm·""""r>m....-."""nl"E"""'..,,.,,'B"e'm,,....,m-;;.--.,rns-~,.,-r,"""',.,.-----1 
Mc 1011 SIGMiO!lE 

SiGl'lATURE 

RSIGNATURE PERMIT NUMBE':R DATE 
TOTAL DEPTH _.JMFEET o requ1red for extraction/recovery wells 



Ml SOURI DEPART E T OF 
NATURAL RESOURCES 00314902 05/23/2005 

DIVISION OF 
GEOLOGY AND LAND SURVEY --·==ER=T-'N=o--A ... P=P=Ro=v=E=.o.'.o-'A-=TE,,,...---,,..1-s-,.1E=c=K---..N=o-. -------- , 
(573) 368-2165 5/27/2005 t....-.=~1Ti-=~------=~rP"-.,__ _ _ _ _ _ .... ii=i11"11'"""1rX"- - --; 

MONITORING WELL AND ENVIRONMENTAL 2 PHASE 3 E 

INJECTION WELL RECORD 5/23/?.005 05/28/2005 02/17/2006 
PCD 

INFORMATION SUPPLIED BY WELL OR PUMP INSTALLATION CONTRACTOR 
OWNER NAI.IE DNR VARIANCE NUl,,BER 2 .. w ... o _ _ -,-...,. 
BRIDGETON LANDFILL LLC Applicable only If varlanco \VII$ Ob!olned from DNR 

t-O_W_N_E_R_A_O_DR-F.-.S-S ________________ ,....,v------- -------1sl'AT 
C/0 Al.LEN StEINKIIMP 13570 ST CHARLES ROCK RD BRIDGETON 1.10 630<l4 

SITE NAME 
, PGW 11 

t-S- IT_E_A_D_D_RE- SS- (1-F-DI-FF_E_R_E-NT_T_HAN- -A-BO_V_E_) ________ __,,""""--- -------- -...,,,rAlE 
MO 

z 

PROPOSED USE OF WELL 
D MONITORING [K] GAS MONITORING D EXTRACTION 

TYPE OF SURFACE COMPLETION □ABOVEGROUND 
PROTECTIVE CASE MATERIAL O STEEL O ALUMINUM O PLASTIC 

CONSTRUCTION 
RISER PIPE DIAMETER 
RISER PIPE MATERIAL 

D STEEL D PTFE 

____4.nlN. 

(:!]PLASTIC 

□OTHER 

SCREEN DIAMETER _J.!t IN. 
SCREEN MATERIAL CJ PLASTIC 
D STEEL D PTFE D OTHER 

RISER PIPE LENGTH 
RISER PIP • 

[KjSCf 

RETURN OR INJECTION D WATER LEVEL MEASUREMENT (only) 
PERMrr MAY BE NEEDED) 

LJ FLUSH 

□ OTHER 

CI\SE LENGTH JlJ! IN. CIISE HOLE DEPTH .Jl.Q IN. 

CASE DIAJAETERJ)J! IN. CASE HOLE DIAMETER.Jll! IN. 

-----2M. FT. RISER HOLE DIM1ETER 
DRILLING METHOD I 

D AUGER D PUSH D OTHER 

BENTONITE SEAL LENGTfl ~FT. 
SEAL ABOVE S\VL D SEAL BELOW SWL D 

SEAL ABOVE SVII. WAS HYDRATED 0 
PRIMARY FILTER PACK LENGTH -----1/l.ll H. PRIMARY FILTER MATERIAL CJ SAND 
SECONDARY FILTER PACK LENGTH _____!l.Q FT. CJ PREPACKED 

ANNULAR SEAL U:NGTH ~ FT. ANNULAR SEAL MATERIAL D BENTONITE SLURRY D NEAT CEMENT GROUT 

ANNULAR sEAL PLACED BY O TREMIE O CEMENT BENTONITE GRour m NON-SLURRY BENTON1r e O orHER 

□ GRAVITY l:=J PRESSURE GROUT THRU TREMIE IF NON-SLURRY BENTONITE 00 CHIPS □ GRANULAR □ PELLETS □ OTHER 

0 MULTIPLE CASED OR NESTED WELLS . 
ATTACH AS-BUILT DIAGRAMS showing constructions details wi1h type, length and diameter of material and lenglh and diameter of bores 

LAT. ___;in• ....1li' _z..a• COUNTY 

LONG. __lH! • --26' ~• ST LOUIS COUNTY 
Please be aware lhal wo do not uuatan\ee lhe aecu,aoy of 1110 dala, l\ Is 
submllled lo us by a third p~ny a11d has not been llold vcrlOcd, 

6 CLY FILL 
20 SILTY CLY SND 
100 LS 

_ _ __. _ _ _._ ___ _ _______ PUMP INSTALLER SIGNIITURE PERMIT NUMBER 
TOTAL DEPTH _iQQ.l!FEET pump Info roqulrod 'W llxlfacllon/racovary walls 

UAIE 

~=~"'1!"'ITT""1C'"'l:'l"'W""Ef.C1l:=.=m=UE=ITT'"'IDGWi.YUF\E PEffi,1f'nlOliffll!'..-- -----;;=,.::;;;;==-- -----j 
;c 



DATE RECEIVED 
00314900 05/23/2005 

HECK NO. 

INFORMATION SUPPLIED BY WELL·OR PUMP INSTALLATION CONTRACTOR 

OWNER NAME 
llRIDGETON LANDFILL LLC 

OWNER ADDRESS 
C/0 ALLEN STEINKAMP 13570 ST CHARLES ROCK RD 

SITENN,tE 
,PGW12 

SITE ADDRESS (IF DIFFERENT THAN ABOVE) 

PROPOSED USE OF WELL 

BRIDGETON MO 63044 

D MONITORING DD GAS MONITORING D EXTRACTION RETURN OR INJECTION D WATER LEVEL MEASUREMENT (only) 
PERMIT MAY BE NEEDED 

TYPE OF SURFACE COMPLETION □ABOVEGROUND □ FLUSH 
Q OTHER 

CASE LENGTH ...Q.ll. IN. CASE HOLE DEPTH ...Q.ll. IN. 

CASE DW.tETER...Q.ll. IN. CASE HOLE DIAMETER .J)..O. IN. PROTECTIVE CASE MATERIAL O STEEL O ALUMINUM O PLASTIC 

CONSTRUCTION 
RISER PIPE DW,IETER 
RISER PIPE MATERIAL 

_.J,ll.lN. 

QO PLASTIC 

□OTHER 

RISER PIPE LENGTH 
RISERPII' T 

__z!.l!FT. RISER HOLE DIAMETER _az!ilN. 
I DRILLING METHOD 

D STEEL D PTFE 

SCREEN DIAMETfcR __4.0.IN. 
SCREEN MATERIAL CJ PLASTIC 

D STEEL D PTFE D OTHER 

PRIMARYFILTERPACKLENGTH ~FT. 

SECONDARY Fil TER PACK LENGTH __Q.Q FT. 

ANNULAR SEAL LENGTH _15.2 FT. 

ANNUlAR SEAL PLACED BY D TREMIE 

D GRAVITY D PRESSURE GROUT THRU TREMIE 

m sc 

0 MULTIPLE CASED OR NESTED WELLS 

PRIMARY FILTER MATERIAL 

D AUGER D PUSH D OTHER 

BENTONlTE SlcAL LENGTH _a.a FT. 
SEAL ABOVE SWL CJ SEAL BELOW SWL 

SEAL ABOVE SW!. WAS HYDRATED LJ 
LJSAND 
LJPREPACKEO 

ANNULAR SEAL MATERIAL D BENTONITE SLURRY D NEAT CEMENT GROUT 
□ CEMENT BENTONITE GROUT 00 NON-SLURRY BENTONITE □ OTHER 

IF NON-SLURRY BENTONITE [X] CHIPS D GRANULAR D PELLETS D OTHER 

ATTACHAS-l!UILT 0111orw.tsshowlno construaUons details wtth type, length and diameter of malerlal and length and diameter of bores 

LOCATION OF WELL 1--t_o _PT_10_._ L _ --1,_LE_-a_AL_L_oc_,_Ar_1o_N _ _ _ oN_AL _ _ ____ __________ ..... 

LAT. __au'~• ...LJz_• COUNTY 

LONG. _w • _.Z!i' ... J...S." ST LOUIS COUNTY 
Pl•••• be aware that wa do nol uu~rantee the accuracy or lho data. It Is 
su~mlUed lo us by a third party n11<1 has not been fleld vetlned, 

H F RI.IA tUN SI E 
--rnm;r TO DESCRIPTION T 

5 FILL 0 
5 

20 
22 

20 StLTYCLY 
22 SND 
75 LS 
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SSOURI DEPARTMENT OF 
NATURAL RESOURCES 
DIVISION OF 
GEOLOGY AND LAND SURVEY 
(573) 368-2165 

MONITORING WELL AND ENVIRONMENTAL 
INJECTION WELL RECORD 

EFNO ATE RECEIVED 
00314901 

TATE ERT O APPROVED DATE 
131534 05/27/2005 
A1E TERED 
HASE 1 PHASE 2 PHASE 3 
5/23/2005 05/26/2005 02/17/2006 

UTE 
PCD 

05/23/2005 

5032106 
EV NUENO. 

052305 

INFORMATION SUPPLIED BY WELL OR PUMP INSTALLATION CONTRACTOR 
OWNER NAME 
BRIDGETON lANOFllL LLC 

OWNER ADDRESS 
C/0 AllEN STEINKAMP 13570 ST CHARLES ROCK RD 

SITE NAME 
,PGW13 

SITE ADDRESS (IF DIFFERENT THAN ABOVE) 

PROPOSED USE OF WELL 

BRIDGETON 

C 

MO 

STA 
MO 

63044 

D MONITORING [KJ GAS MOt-llTORING D EXTRACTION l7 RETURN OR INJECTION D WATER LEVEL MEASUREMENT (only) 
(OiG PERMIT MAY BE NEEDED) 

TYPE OF SURFACE COMPLETION □ABOVEGROUND □ FLUSH 

□OTHER 

CASE LENGTH .,O.Q IN. CASE HOLE DEPTH ..(Lll IN. 

CASE DIAMETER_M IN. CASE HOLE DIAMETER .Jl.(l IN. PROTECTIVE CASE MATERIAL D STEEL D ALUMINUM D PLASTIC 

CONSTRUCTION 
RISER PIPE DIAMETER 
RISER PIPE MATERIAL 

□STEEL □ Pm;: 

__4.!!IN. 
[Kl PLASTIC 

□ OTHER 

SCREEN DIAMETER ~ IN. 
SCREEN MATERIAL LJ PLASTIC 
[:=J STEEL [:=J PTFE D OTHER 

PRIMARY FILTER PACK LENGTT-1 ~ FT. 
SECO:-IDARY FILTER PACK LENGTH _______JLQ FT 

ANNULAR SEAL LENGTH -11.Q FT. 

ANNULAR SEAL PLACED BY D TREMIJ;: 

D GRAVITY D PRESSURE GROUT THRU TREMIE 

RISER PIPE LENGTH 
RiSElll'iP. 

msc1 

--19.QF f. 

IF DIFFERENT FROM RISER .Jl.ll IN. 

PRIMARY FILTER MATERIAL 

RJSER HOLE DIAMETER _11.lllN. 

DRILLING METHOD 

D AUGER D PUSH D OTHER 

BENTON ITE SEAL LENGTH _aj) FT. 
SEAL ABOVE SWL [:=I SEAL BELOW SWL LJ 

6EALABOVESWL WAS HYDRATED C] 

C]SAND 
c=J PREPACKED 

ANNULAR SEAL MATERIAL D BENTONITE SLURRY D NEAT CEMENT GROUT 

0 CEMENT BENTONITE GROUT m NON-SLURRY BENT0N,1E o om ER 

IF NON-SLURRY BENTONITE CK] CHIPS D GRANULAR D PELLETS D OTHER 

0 MULTIPLE CASED OR NESTED WELLS 
ATTACH AS-BUILT OIAGIW,1S showlng constructions details with type, lenglh and diameter of material and lenglh and diameter of bores 

LAT. __;)A' _J_:i' .J..JJ: COUNTY 

LONG. _I!!!'~• _,J&' SJ LOUIS COUtlJY 
Please be aware that wo do not gua e ac of he dale. 
submltled to us by o lhlrd party an 

0 
3(1 

33 

30 SILTYCLY 
33 SND 
76 LS 

TOTAL DEPTH _IMFEET fo required for extracllon/recovery wells 

PtrlT.UTIIU!lBEI 

TE 



ISSOUR DEPARTM T 0 
NATURAL RESOURCES 
DIVISION OF 

EFNO 

R 

ATE RECEIVED 
00314899 05/23/2005 

GEOLOGY AND LAND SURVEY ~ T.=.Ar:;:Ta=-E"C;:;ER..sT"N,..,O' A.,P"'P""RO;a;:;V'""E""D_.,D""'A""T?'t- ---,;,;;n;=-:,..-,-.,.,_....-- - -------; 
(573) 368-2165 131521 05/27/2005 

MONITORING WELL AND ENVIRONMENTAL 6-~~l""'~~: ,.,..,~=iE=H~-s..;~--2-P_H_A_SE- 3-~=o=u~r=E--'P'-c-D---=~=~-----1 

INJECTION WELL RECORD 5/23/2005 05/26/2005 02/17/2006 

INFORMATION SUPPLIED BY WELL OR PUMP INSTALLATION CONTRACTOR 

OWNER NAME 
BRIDGETON LANDFILL llC 

OWNER ADDRESS 
C/0 ALLEN STEINKAMP 13570 ST CHARLES ROCK RO 

SJTENAME 

SITE ADDRESS (IF DIFFERENT THAN ABOVE) 

PROPOSED USE OF WELL 
D MONITORING [K) GAS MONITORING 

BRIDGETON 

D EXTRACTION 

TYPE OF SURFACE COMPLETION O ABOVE GROUND 

PROTECTIV!= CASE MATERIAL O STEEL O ALUMINUM O PLASTIC 

CONSTRUCTION 
RISER PIPE OIAl,lETER 
RISER PIPE MATERIAL 

D STEEL D PTFE 

~IN. 

~PLASTIC 

□OTHER 

SCREEN DW,lETER ~ IN. 
SCREEN MATERIAi. LJ PLASTIC 

RISER PIPE LENGTH 
RISER PIP r 
[!)SC 

,!ET 

DNR VARIANCE NUMBER 2~z~ao._...,_,....,....-, 
Applicable only if varfa nee was obtained from DNR 

MO 63044 

RETURN OR INJECTION D WATER LEVEL MEASUREMENT (only) 
' PERMIT MAY BE NEEDED 

□ FLUSH CASE LENGTH .Jl.Q IN. CASE HOLE DEPTH _Q,Q IN. 

0 OTHER CASE DIMIETER.J!.ll IN. CASE HOLE DIAMETER .JL.Q IN 

_JallFT, 
I 

RISER HOLE DIAMETER 
DRILLING METHOD 

_6.0IN. 

D AUGER D PUSH D OTHER 

BENTONITE SEAL LENGTH _3.ll FT. 

D STEEL D PTFE D OTHER IF DIFFERENT FROM RISER ..BJl IN. 
SEAL ABOVE SWL D SEAl BELOW SWI. D 

SEAL ABOVJ; SWI. WAS HYDRATED CJ 

PRIMARY FILTER PACK LENGTH _!;2.ll FT. 
SECONDARY FILTER PACK LENGTH _l!.!2 FT. 

PRIMARY FILTER MATERIAi. CJ SANO 
c:::J PREPACKED 

ANNULAR SEAL LENGTH -11,Q FT, ANNULAR SEAL MATERIAL D BENTONITE SLURRY D NEAT CEMENT GROUT 

ANNULAR SEAi. PLACED BY D TREMIE 0 CEMENT BENTONITE GROUT ~ NON-SLURRY BENTONITE O OTHER 
D GRAVITY D PRESSURE GROUT THRU TREMIE IF NON-SLURRY BENTONITE [Kl CHIPS D GRANULAR D PELLETS D OTHER 

0 MULTIPLE CASED OR NESTED WELLS 
ATTACH AS-BUILT DIAGRAMS showing conslruclions details wtth typo, lenglh and diameter of material and length and diameter of bores 

LOCATION OF WELL 1-- --+--------,------- - ------1 
LAT. __alt• ---16.' ~• COUNTY 1/4 ___ 114 

LONG. _l!Q' --2§' -1.,.f;" ST LOUIS COUNTY TWN. __JJ_ RNG. __JJ_ 
Please be aware thal wo do not guarani•• the accuracy of the data. It Is 
subrnltted lo us by a lhlrd petty and has not boon field verlned, 

1-----'---'------------1 PUMP INSTALLER SIGNATURE 

f/lATION DESCRl81!0 IIEREIN IS TROE 
PERMIT NOMOElt 

r. 

PERMIT NUMBER 
TOTAL DEPTH _IMFEET pump Info required for extraction/recovery we)ls 

X 
PRart ICE WELL UrllttE 

CURATE 

0/\TE 
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1, A PAINTED OESJGNA110N NUMBER AND/DR 
TAG WILL BE PROVIDED TD IDENTIFY E:ACH 
WELL H/:AD. 

2. DEPTHS ARE APPROXIMATE. 

2" DIA FLEXIBLE 
HOSE 

CONNECT£D ro 
4"0fA RISER FROM 
1a• DIA HE:ADER 

5' B&v70NITE 5E'AL 

-f-B''DIA+-

Project gr. MSB 

Scale 
No Si;Q/e 

4"DIA SOLID PVC WELL 
PIPE 

Pl:A GRAVEL 

4"DIA SLOTTED PVC 
WE:LL PIPE 

AQUATERRA 
ENVIRONMENTAL SOLUTIONS, JNC. 

14 t Market Place Drive, Suite 204 
Fairview Hei hts Illinois 62208 

PGW-15 DETAIL 
BRIDGETON LANDFILL, LLC 

BRIDGETON MISSOURI 
Drawn By AJF Dssfgned !Y NlH Project No. 1684_ 10 
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1. A PAINTED DESIGNATION NUMBER AND/OR 
TAG WILL BE: PROVIDED TO IDE:N11FY E:ACH 
WELL HE"AD. 

2. DEPTHS ARE APPROXIMATE:. 

+ B "OJA+-

2" DIA FLEXIBLE 
HOSE 

CONNECTED TO 
,,,,,- 4•01A RISER FROM 

18" DIA HcADER 

2' CONCRETE ANNULAR 
Sf"AL 

5' BENTON/TE SEAL 

4"0IA SOLID PVC WELL 
PIP£ 

P£A GRAVEL 

4"DIA SLOITED PVC 
WE.ti PIPE 

AQUATERRA 
ENVIRONMENTAL SOLtlTlONS, INC. 

141 Market Place Drive, Suite 204 
Fairview Hei his, Illinois 62208 

PGW-16 DETAIL 
BRIDGETON LANDFILL, LLC 

BRIDGETON MISSOURI 
Project Mgr. MSB 
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1. A PAINTED DESIGNATION NUMBER AND/OR 
TAG WILL B£ PROVIDED TD IDENTIFY EACH 
WE.'LL HEAD. 

2. DEPTHS ARE APPROXIMATE. 
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ENVIRONMENTAL SOLUTIONS, INC. 
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1. A PAINTED DESIGNATION NUMBER AND/OR 
TAG WILL BE PROVIDED TO IDENTIFY FACH 
W£l.L HFAD. 

2. DEPTHS ARE APPROXIMATE:.. 
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~ II Q..<¥,'Ml:,f l'ml 

BLW~~Tlt 

OVERBURDEN THICKNESS DRILLING srARTUP.11: DR11.1JM:1 .,,.p DATE! 

i, \~\9}-1::1 ~ \ t::)•'":l._f;) ~ 0 ", 
DEPTH i,RlLLE!J INTO ROCK 

i+S 
DEP'l1-J GROI.Jl'IUl'VATERENM ... .,, .. """O 

TOTAL OSPrnOF HC!.E w:,-1r, TO Wll:10:r<""'" ELAPSED TIU!: fffER DRILLING <;UM,.._ETED 

"(\'2. 
GEOTECHNICAL SAMPLES (TOTAl) OIS1l.JRl:ll:lJ 

I 
IJIIIIJIST1lflBE;j) TOTALNUMSEROFCORt:SOXl!S 

;......,...LES FOR ctlEMICN. ANAi. 'l'SIS (Sl'ECFI') (Sl'l::l.ilrtl (SPIOutFY) (SPECIFY) (SPECIFY) TOTALCOfU: 
(TOTAL) 

)DISPOSm(')j,I OF HOLE eACl(f'ILLEO MONIT'ORING WEU. OTH!:R(8PEl1;.-r1 SIGNA~ OF f!'l.!;!'ECTOR 

~~~ 
DEPTH DESCRll'TIOl>I OF MATER!Al.S 

FIEI.O SCREENING Gl;OTECH SAMPLE ANALYT1CAL TIME REMARKS 

.... RESIJI.TI:i RESULTS s,y.lPLENO. 
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AQUATERRA PROJECT NAME 

Aquaterra Drilling Log 
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\ .. .,\lt.\.l..', ,~ \...... 

CLASs. c=a RliCO'll!RY IIMll'LE NO. 

., ' ..... 
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Fll!LD SCREE!NWG 
RESULTS 

~ ~~ 
'JI ,~ ,o ~ 

c(!)C'IO 

HOI.ENO. 

EHYIRDIIMEl,ITAL SDLUTlm<B, INC. 

K.,.,.,..,.,,,.,.J.,,_,cm.0 .... , ...... 1-w,. P,.'0'0\"t \~'"'>I.- vfa1.\""'c.°"C~'L. \...ft. C,,1...u,c::,;\':>.I \,,)li..1.,t..S 

HOLENC, 

~ 

REMAIU<S 



2' 

77' 

65' 

5' 
.J.... . 

t:1QIES. 

1. A PAINTED DESIGNATION NUMBER ANO/OR 
TAG WILL BF: PROVIDED TO IDENTIFY E:ACH 
WELL HEAD. 

2. DEPTHS ARE APPROXIMATE, 

+a"DIA+ 

2" DIA FLEXIBLE 
HOSE 

CONNECTED TD 
4"DIA RISER FROM 
18" DIA HEADER 

2' CONCRETE ANNULAR 
S£AL 

5' BENToNITE SEAL 

4 "DL4 SOLID PVC W£LL 
PJPE 

PE:A GRAVEi. 

4"DIA SL07TED PVC 
WELL PIPE 

AQU~ RRA 
ENVIRONMENTAL SOLUTIONS, INC. 

141 Market Place Drive1 Suite 204 
Fairview Hei hts, Jllinois 62208 

PGW-40 DETAIL 
BRIDGETON LANDFILL, LLC 

BRIDGETON MISSOURI 
Project Mgr. MSB Drown By AJF Designed By NLH Project No. 1684_ 10 
Scale 

No Scole 





-

fil!lne-11/estern Compang 
A Layne Company 

2399 Cassens Drive • Fenton, Missouri 63026 

Project (3 r 1d tf !C>,l l YA LQI F \ 11 
Location ~ r-- 1 rl~"TD Iv (Y\. 0 

Job No. 2 7 &f:( 5 
Crew !31 l \ £1 N.51:;u 

FIELD BORING LOG 
4'! 

Boring No. ---'-''-=~----
Pbtv - '-{ 1 

Date 52 -\9"-08 

Drilling Method: □ HSA O CFA O Rotary Wash O Rock Coring O Drilling Fluk! ~1 (YIDl>1 f l;i,,fftS f 11btioo + 6'i1 

DEPTH, ft. Sample SPTBlows 
DESCRIPTION N/6" From· To Type Depth, ft. Recovery 

6 !cl I r,,, • ,-e.r- t11 m4 .o .i Rrn1 11 JJ ~ ,,. , ..J • \"i...'1" 
' I 

\~ ~(')I /:)f' ... r r.... R rn, 1. , J..) r. tr, . A 

- - _,. . - ... ~ '-• .. .. ····- -· ... I ......... '~---· ". ~- . - ..... •n•~- .. , -• - ............ _ ...... . . ... •· '. -- ffr, ••• - n •• • 

~c, ~ q,I Brr;,.," I .,.oT r.1r, JI 

q9-1 R f'1r I.,.;, ;'t'PT 
-,,-~ 
'){ nN':>l'Vlfy\Pr ~ p; ,i"" 

l/s (....51 Rrf'Jk .e. 1..1 f.. l"r.t- , I JJ'\n ,,,._,.-r O .k) ""L. 
• 

cs 7D 1 ~r,,.~ j.P R, ,2 

.. , 
') rr,rJ' I i 1v1 es Tr1 1ye -- n.., _\; tnr Tur, :A 

...j •"'"" ' y ~--· ·-

1 l/ fl C:..( ,H ~{\ I".:) _J_,_ r 
l, .,.~ ... "J M fl I"'\ 

9 4 I 1 .'-.L H °Sc'() 
\-

I {\I C:::. t" ,r-P.P ... -.t. 
- - . 

- .. , .. I IY tr S: .. r.. H .. 5!.["') .. ~C::l .... R _l~_p __ r:-; ___ .... --~ ........... .. .......... .. .. ·••-- .......... ·~·-·· .... ,._,. .............. - ,.,_' " .. -
I 14'' .c..r 1-l S<D (f\' Ori.Pr"""' 

I ~ I/ £G H Q(') "fu.n r F..Ln 

{~ 1'3.r .I" Y1.e'f"s.. t-,r,r:.r_De.J 

S' f5P1r .. -.:t R_.p,. i('p,_,.; ftt: C,lr.,~ 
u i 

WATER LEVEL OBSERVATIONS NOTES I Piezomstar Installed: □ No 0Ye!i--Dep1h ft. 

During Drilling ft. wet 1 Soit~ f Od{ 

At·Completlon ft • 
• -■ R .. --•''•••-,-..........,.,.,._ .. °'"" __ ..__ .. , .. .-.. ,- . .._ ............. ,_., .. ~ ... ----· ___ .,. ___ --- ...... ____ -·-- ·-----· ,._ ........ -1.-----. -

,Jt~r ,h,J;_. fi. -- .. , .. .. . - ., .. -- -......................... --- ............ -~-- ....... --• ... -- ·-· .. --
./ 

After hrs. ft. 

After hrs. fl. 
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AIR PRESSURE REGULATOR 

QUICK CONNECT FITTING 

PVC Y-FlrTING 

3/Bn HOPE AIR SUPPLY PIP£ 
5/8° HDPE GOUNDWATE:R 

DISCHARGE: PIPE 
CONCRETE ANNULAR SEAL 

12' 

102' 

go' 

2' 

VALVE 

,__.- 4 n HOP£ LFG RISER PIPE 

i.---2" HOPE CONDEN5AT£ PIPE 

~2• HOPE AIR SUPPLY PIPE 

BENTON/TE PLUG 6" HDPE LE4CHAT£ PIPE 
(THICKNESS VARIES) 18" HDPE LFG HE"ADfJ? PIPE 

4" SOLID PVC WELL 
SCREE:N 

PEA GRAVE'L 

4" SLOTTED PVC WELL 
SCREEN 

AQUATERRA 
ENVIRONMENTAL SOLUTIONS, [NC. 

141 Market Place Drive 
Fairview Hi hts, Illinois 62208 

WELL DETAIL 
PGW-41 

BRIDGETON LANDFILL, LLC 
BRf DGETON MISSOURI 

Pro;ect Mgr. Drawn By · Designed By Project No. 
TKJ RLH RLH JOJB, IO 

Scale Dote ile Name Drowing No. l 
No Scale 1 D/24 DB .mi ID Pr/I-fl D,;/ai. 
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UJ!fne-lllestern Compang 
A Layne Company 

2399 Cassens Drive • Fenton, Missouri 63026 

FIELD BORING LOG 
~.1- I 

Baring No. - f Pb l,J - ~ 1.. 

Project !ti r:1d~1Gµ 60,.~Jd f \\) Job No. }( 7 ?.rlfll S- ·-· Date g - / 9- 0~ 
CrewfSd/ A16C>I) JEB:= 111:L\A..-Location \'3r::1d50Jt1 I,..) {\it{) 

Drilling Method: 0 HSA O CFA );a'fiotary Wash 
GfA.II 1,., c-:>i(l 

□ Rock Coring □ Drllling Fluid .,p_ a ('):1C,b I l 1¥ ycci. x n144 

DEPTH, ft. 

From To 

WATER LEVEL OBSERVATIONS 

During Drlll\ng ft. 

At Completion ft. 
·- .. - -- - ......... _ .. ____ .....,._. 

Aner, .. h " ... .JJJ!3-.... ·····-' .ft ··-_., 

After hrs. ft. 

After hi'$. ft. 

DESCRIPTION 
Sample 

Type Depth, ft. Recovery 

NOTES I Piezometar Installed: □ No □ Vas· Depth 

Lue.11 B@ 1fD .fh. \ Od ' 

. ........ .l.-•-------
.. -·-·. -· - - ·--.---,, .;,_._ -

- -· .J • ..i. 

SPTB!ows 
N/5" 

ft, 

·-

t\lf"'tOA t.tmn 
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AIR PRESSURE REGULATOR 

QUICK CONNECT FITTING 

PVC Y-FITTING 

3/B" HOP£ AIR SUPPLY PIP£ 
5/8" HOP£ GOUNDWAT£R 

DISCHARGE PIPE 
CONCRETE ANNULAR S£AL 

12· 

102' 

go• 

TO 

'--"--PVC LFG COLLECTION 
WELL HE:ADER 

VALVE 

------4" HDPE LFG RISER PIPE 

2" HDPE CONDENSATE PTPE 

2n HOPE AIR SUPPLY PIPE 

PUMP 
BENTONfTE PLUG 6" HDPE LEACHATE' PIPE 
(THICKNESS VARIES) 18" HDPE LFG HEADER PIPE 

4" SOLID PVC WELL 
SCREEN 

PEA GRAVEL 

4 • SLOTTED PVC WELL 
SCREEN 

AQUATERRA 
ENV[RONMENTAL SOLUTIONS, INC. 

141 Market Place Drive 
Fairview Hi hts, Illinois 62208 

WELL DETAIL 
PGW-42 

BRIDGETON LANDFILL, LLC 
BRIDGETON MISSOURI 

Project Mgr. Drawfl 8y Designed By Praje.cl Na. 
TKJ RLH RLH 3038. 10 

Scale 
No Scole 

Date i/e Name Drawing No. l 
10 24/08 JOJ! 10 /IC'N-420e/r.i 



/Jwhe-Ulestern Compang 
A Layne Company 

2399 Cassens Drive • Fenton, Missouri 63026 

✓ 

FIELD BORING LOG 
~3 

Boring No. l 0 
PG w---(3 

Projact J;Sr--r d :1:PXc11,.., ko..1vdt ~ '11 I Job No. Date 2 - 12-0X 
Location ~l'1d.?j-tDJ,.,.) {YIO Crew ~ ,I I Pu 4i?,,u ~ ef:E l t=l4 ~ 0 

Drilling Method: OHSA □CFA 

DEPTH, ft. 

From To 

. I 
I 

I 4.1, 
---

J¼ 
s 

WATER LEVEL OBSERVATIONS 

During Drilling ~ 

Al Completion ft. 
;-y~ ____ .__,___,_.,. ______ 

After llr$., ,tt,, 
__ .. ,· 

After hrs. ft. 

After hrs. ft. 

12(Rotary Wash □Rock Coring · D Drnling Auld~½ :Ar-'BP~ (211b¢ .. M!Ylflr'tf 

DESCRIPTION i----.....-s_arn_p_le--.-----1 SPT Blows 
N/6" Depth, ft. Recovery Type 

NOTES I Plezometer lnstallsd: □ No 0_Yef¥'· Depth ft 

~ Q) .,-re,1y-, Lu-eJ) f ()~ J 

__,_ ·------ --- -.. ... -
..... '" . .... ., r•' • ...,., >•• ••• • •• • ,, .... --• ■ ~,M ____ .,,_ •• ,., - ._, ... - ..... ,, -··· ....... ·- ... -~- .... ----· -· ·-•···· ,. 
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ft ... 

.J. 
.I!! 

i 
j 
iii 

AIR PRESSURE REGULATOR 

QUICK CONNECT FITTING 

PVC Y-FITTING 

J/8" HOPE AIR SUPPLY PIPE 
5/8" HDPE GOUNDWATER 

DISCHARGE PIPE 
CONCRETE ANNULAR SEAL 

12· 

102' 

9D' 

I 

2' 
I 

-......,.----PVC LFG COLLECTION 
WELL HEADER 

VALVE 

,.------4" HDPE LFG RISER PIPE: 

2" HOPE CONDENSA Tt PIPE 

~ 2" HOPE AIR SUPPLY PIP£ 

BENTONJTE PLUG 6" HOPE LEACHATE PIPE 
(THICKNESS VARIES) 18" HDPE LFG HEADER PIPE 

4" SOLID PVC WELL 
SCREEN 

PEA GRAVEL 

4" SLOTTED PVC WE"LL 
SCREEN 

AQUATERRA 
ENVIRONMENTAL SOLUTIONS, INC. 

141 Market Place Drive 
Fairview Hie hts, Illinois 62208 

WELL DETAIL 
PGW-43 

BRIDGETON LANDFILL. LLC 
BRIDGETON MISSOURI 

Project Mgr. T"'J Drawn By Designed 8y Project No. 
1n, RLH RLH JQJB.10 



lil.!lne-lllestern Cornpang 
A Layne Company 

2399 Cassens Drive • Fenton, Missouri 63026 

Job No. ~ J 1S1iL.iJ 
Crew i'??dt Pt N .. ::,t',p 

✓-

FIELD BORING LOG 
q-r 

Boring No. CJ 
p Gw .. if'-f 

Date ~ - I & - D tg' 

\.)fEE- h:tcJ.r-.. 
Project 13 rid ~e:rCHl lo.. t.:,c\ ~d l 
Location l~ C Id ro:e=tc,,.,,,, Ml) 
Drilling Method: □ HSA 0CFA ~otaryWash 0 Rock Coring D Drilling Fluid ~ig A.1.f:J!·r:; 2 11 V\f1,. [VI ruiec: f,t 

DEPTH, fl, Sample SPTBlows 
DESCRIPTION N/6" From To Type Depth, ft. Racovery 

D s \. &n:1.1,., ~,t..\N .. f\, ,.-1 

s DlO\ Bro1111,...) 
- -l --

s f\.\,l'•,J ,..J. l , ... ~ \r,l ' A 
. . .... •'I- • . ... , .. "' -·· -t .. - \ ------- . -, ,. '--. ... ' -- --- ···-- - -- ........ _..., .. . - . ,. ··-· ...... ~ .... ,..., •... " "' ·- .. ·-

D)C) 34J Ort .. J.< r .... r-P,O, r G rt) .. (' Ir-, • • vr -\ . 
"3(J S r,1 CAD I f{'\,, I l ',.. '""' p,_ 1"'7"'' ~., I\.'- '• 1 \ P f'.'""t-J_ .o- I I ' 1.,,0~1r,, ,P -

I u - - . 
56 (,..fj ! t=, r--a · T. , r- 0r.l C'A r-r-.. • l I n:, ~tr. \_ i-lt_ .J- c:.. lr.n \ .P 

f Cxi 1 
u -, 

(~{) 6r:-e.,_,A \=r--,:jj-t, • l"-"1,.J { f .IV\ PC71'1 f,.>P 

--
I -~41 f3a)l~cl\A_ ,. . .. 

I lt'' ~r.1-1 Q6 R,'°11-ff ri /y\ Ir,,-.. 

C/ l{ II ~r. H- ro f(}l 
r 

c;_ I' r--PP t ,, - - . 

...... --•. _, --
J_ __ . '~-~C 11 Sr.\ _______ ..1f'lL_.D.i.s.ex ..... ··- ................. - ' - ~--- ........ ·--·--, ........... --- •------ ·••-....-n• "' ............. ____ ., ....... _,.. ......... --·· 
l 4 II SGH Q(\ S' Q t<PC"' 

I {{fl ~ 1-t Si"\ -to.r-i ( r, .r-. . - . ---- --·- . - ~ -, 
l !4. Br rJ•t @'Ti.. P-,rn,,.o I - ' 

G' 16 e,. r -~ Ro .dfn 1.> ,-t"-e f .JW'tif\<. 
u t 

WATER LEVEL OBSERVATIONS NOTES I Piezometer Installed: □ No 0Ye€-Depth ft. 
~ 

During Drllllng ft. ~01'rD./v\ we.lJ 16d I 
At Completion ft. 

•-• "1 ' ------•M•••, . -......Z.---------·---·---·--· ··-------............ ___ ..,.,,.. -· -----·-·--
Aftr.,1 hT.iL fl. - . ... . ., .. . , '. . .... .-..-. ............... .., .. , ..... . ........... -· - ...... ,- ........ , ..... ,. ... ,., -· ·•-~ -_, ... 

After hrs. ft. 

After hrs. ft. 
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AIR PRESSURE REGULA TOR 

QUiCK CONNECT FITTING 

PVC Y-FITTING 

J/8" HDPE AIR SUPPLY PIPE 
5/8" HOPE GOUNDWATER 

DISCHARGE PIPE 
CONCRETE ANNULAR SEAL 

12· 

102· 

90' 

I 
VARIES 

J__ 

VALVE 

4" HOP£ LFG RISER PIPE 

·--~-2H HOPE CONDENSATE: PIPE 

~2• HOP£ AIR SUPPLY Pl!'E 

8£NTONIT£ PLUG 6" HDPE LEACHATE PIPE 
(THICKNESS VARIE:S) 18" HOPE LFG HEADER PIPE 

4" SOLID PVC WEU 
SCREEN 

P£A GRAVEL 

4" SLOTTED PVC WELL 
SCREEN 

AQUATERRA 
ENVIRONMENTAL SOLUTIONS, INC. 

1 4 1 Market Place Drive 
Fairview Hie hts, IJJinois 622D8 

WELL DETAIL 
PGW-44 

BRIDGETON LANDFILL, LLC 
BRIDGETON MISSOURI 

Project Mgr. fKJ Drawn By RLH Designed By RI.H Pro1ect No. JOJB, IO 

Date , , File Nome Dmwing No. l 
No Scale JO, '24 OB Jllll.10 PCW-U Oelii 

Scale 



ftwne-11/estern Compang 
A Layne Company 

2399 Cassens Drive • Fenton, Missouri 63026 

JobNo. :J, $IVS 

Crew \3 r ~ I ro.& .s 

FIELD BORING LOG 
q~ \) 

Boring No. ---bb---
P&""' ~ 'Is 

Date -~ - f S - cJt 

J·'z~E [ 1T, • t----.. 
~ 

Project a.r::: •dr,e-"tt, '-' 
Location Cs I' I ol~li!t,,-=, 

Drilling Metho.d: 0 HSA D CFA ~!=totary Wash D Rock Coring D DriHlng Fluid 'y[.J .f..L.'i:}" ;, _ ~ f,/ 1,1m, M t /\ T1 
·- .- i 

DEPTH, ft. 
DESCRIPTION 

Sample· SPT Blows 

From To Type Depth, ft. Recovery N/6" 

(} sll' ~rtu. lll.J [_1 Pt,~ Sn.r-.rtl..rtf1t 
I '' 

~.(J.. ::a' R ,.,.., I' t,) .:;r, • ..__J Or• 1 
,. ..... ,. . ' , ..... , . ' . ,. ____ ,. .. \'"'" __ , ...... , .... _.,_,, ~·-·-•·· ·-··-·-··-• .... :.. .. .. _ .... _ - ' 

,_.., ...... ,, ... ,,__.,, -· .- ........... , .......... - ....... ~- .......... ~ -.... ,.. ~. 

"'3 a :f31 R rn~ • tS C.Ja • <:. ... l. ,;,,L Nl \( . _ I • I er 
l 

31 'R o.r-1 t"l'ir- (...( 

':::, ~ Ql. \ 1<.\ ( n") r. i-r, I (_ \t"".HI ( r, "-\f"lf'r"1-e.l ~ $..17-i .h IP 

' I ' . 41 ~r:/ (.._ rO..r • \ I IV\i!1_~_..._te_.. • \.r'1 M 'i' Fro.c.1vn Lr 
\ \) 

::i ib.::i\ (\""!'. I ,·,,. ... , _C'tnJj"l...,. 

l 

•· 

I . 4" ${',(-J Q('\ a _._,, r .,, .,-,rv, .r,"' 
r-

1 l.J 1-1 CL. H QC\ I ()I ,::;:r.ri>_P.u, 

............... ______ L _ __ 411 <:::.t..-H- .:;. .. c .101 ...R-vr.:P-~------··· _ .... _ - •~ ..... , .... _., ..... •••h••'"'"-•• .. . -~ ................ _ -- ··- - . - . .... _ 
~ .......... 

I ([fl t:::..r H <iD ~I f-4. 1-::.P t" 
I ((11 .<:'LH 570 7'('){") (Ar,. 

- T ' 
t¼ f< r ,r,1-'~fl,;,;. C.,-.n nP \ 

q; Ba t'A, R...., i itn 1..1 \i"P. r 1r.., I\<. 
u - - 'J 

WATER LEVEL OBSERVATIONS NOTES I ?!ezometer Installed: □ No □ Yes'• Depth ft, 

During Drllllng ft. ~er, ~~lfCtrn I GJ..1 

At Completion ft. 
------..:i..a.i.....~JZ~-........... -·--- ... .... ·------- ~ .... __ .........___,__ _______ -·--.......... 

~fter ......... - ....... -hrs. ... ... • . _ft. ' .......... ........ - ____ ._ ..... , ......... ......... .•. 
"" '' ~ . ....... ,,,. ··- .. . 

After hrs. ft. 

After hrs. ft. 
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AIR PRESSURE REGULATOR 

OU/CK CONN[CT FITTING 

PVC Y-F/TTING 

3/8" HDPE AIR SUPPLY PIPE 
5/8" HOP£ GOUNDWATER 

DISCHARGE PIPE 
C0NCR£TE ANNULAR SEAL 

12· 

102' 

go· 

2' 
t 

PVC LFG COLLECTTON 
WELL HEADER 

VALVE' 

4 ~ HOP£ LFG RISER PIPE 

_.-- 2" HOP£ CONDENSATE: PIPE 

~2• HOPE AJR SUPPLY PIPE 

BENTON/TE: PLUG 6" HDPE LEACHATE PIPE 
(THICKNESS VARIES) 18" HOPE LFG HEADER PIPE 

PVC WELL 

PEA GRAVEL 

4" SLOTTED PVC WELL 
SCREEN 

AQUATERRA 
ENVIRONMENTAL SOLUTIONS, INC. 

141 Market Place Drive 
Fairview Hie hts, 11/lnois 62208 

WELL DETAIL 
PGW-45 

BRIDGETON LANDFILL, LLC 
BRIDGETON MISSOURI 

Project Mgr. Drawn By Designed By Project No. JDJB 0 TKJ RLH RLH . 1 
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/s.!fne-11/estern Compang 
A Layne Company 

FIELD BORING LOG 
~l;;f~i~. __ J __ _ 

2399 Cassens Drive • Fenton, Missouri 63026 f 

Project ~ t ,DI 8-L70 ~ L ., 6. 

location f?,r,,..19.;;...Tc,µ mo Crew Bil I Pp.,,<;rjl,; s.\.cfl;: · \,TI- lr-,.,, 

Drilling Method: D HSA D CFA J&l'.i=lotary Wash □Rock Coring D Drilling Fluid 2;! ½f Dx2b1\ A.t'f)JLJS k rtlt'»lh~· 

DEPTH, ft. 
DESCRIPTION 

Sample SPTBlows 

From To Type Depth, ft. Recovery Nfs• 

(j r.:}fl I f.l .P 1'1 r· I r, 
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nJ~/ 
' -, 

C ,f I '1-tA < !'I .. l J "'o u llilT Re.ol,. ~!"J , ,.,., i..:. 
. . .... ., ~ 

'" .. •••r, • ·- :-, ' _._, ,. -- ·-· -, -·. ·••·· -- ... ..,. ......... .,. . ._ _..._. - - .... .. .. , ..... ______ ,. ..~ ....................... ------·· . ' ' ····~ --- .. .,. ... ,. ····-
c>C' ~~I ~ rt:X.J.J f;,J. ~i"l, .. ,.J 

' . .. -
" 

"5"'3 s cl..' f-1M,/..( fr1.a.1 j ,b,e i:: ; fl 
\ .. 

'3J "35 J 5'tff,J. d.r1 f·n1: 1' <g~/.'l.,:i,1 • ·- Dnr~v. ,... . 

5 s-' So ! f' ra..LTr~ t-a)( I ,ri..~c.. -r,,,., l ,D ~rr, • 
' I). -, -

) ~II ~ l,v.il-e.. 'fr,,.,,,a,.._,. :.. 
I .. '"" -.-••·······- ----. 

51 I l',N I I ....... O_(T/',1,., -@ Rn1in /'V'\ - - .. 

I 411 ~ r +f y{') \'<.Cr1i~ . !VI. { n A 

I'"' 

g l...t 11 ,r,H 96 {0' r:--r•.r-PP ,._ , , 

, ... . ,._,,_, 
___ J_, __ .f:t.rf .. <:r .. 1-,1 .. ~'-····J..Ci.! R .. 1.c:" r:-. - ...... .......................... ""· ···-- ----- - ·-· ··-··· __ .. - - .,.. . .,. ..... .,. . ·-- .. -·--· - -

l 4 11 ,rHO-I) S' R1,P (""' 
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( <( IJ ge._ f-1 ~("') 'fo.r. r-r, .... - l .·. ( .Q' 8>11 1• J..,,_,e7'.;__ f'A r-D. j ,.,., 
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~l'lrJ<;.. ~ rriru-.", r..o p_,.f\.i. r ..n, 

V II 

WATER LEVEL OBSERVATIONS NOTES I Plezometer Installed: □ No □ Yest Depth ft. 

During Drilling ft. U::ief I 8C\1b,M o:c- \Oa\ 
At Completion fl . 

... --·-· __ .._.._ ____ - ------ ......_ .... ...._..._.. ----·· ·---- ... '-··--·---·-- .. ---........... _____ ,_. ___ ., ___ .,. 

i1ir. hrs., ft, ,, ... - ........ ,,. .. __. .......... _.... __ ... ,_ ............. ______ 
.,.., ~-.. .-•-··•-•··-·-- ............... ... ................. _ ........... -· ·-..... , .. .,,.. 

After hrs. ft. 

After hrs. ft. 
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AIR PRESSURE REGULATOR 

QUICK CONNECT FITTING 

PVC Y-F'ITTING 

3/B" HOPE AIR SUPPLY PIPE 
5/B" HDP[ GOUNDWATER 

DISCHARGE PIPE 
CONCRETE ANNULAR SEAL 

100' 

90' 

VARIES 

I 

2' 

VALVE 

---- - ---- 4. HOPE LFG RISER PIP£ 

•-------2" HDPE CONDENSATE PIPE 

~2" HOP£ AIR SUPPi. Y PIP£ 

BENTON/TE PLUG 5" HDPf LEACHATlr PIP£ 
(THICKNESS VARIES) 18" HOP£ LFG HEADER PIPE 

4" SOLID PVC WELL 
SCREEN 

PEA GRAVEL 

4" SLOTTED PVC WELL 
SCREEN 

AQUATERRA 
ENVIRONMENTAL SOLUTIONS, INC. 

141 Market Place Drive 
Fairview Hie hts Illinois 62208 

WELL DETAIL 
PGW-46 

BRIDGETON LANDFILL. LLC 
BRfDGETON MISSOURI 

Project Mgr. Drawn 8y Designed By 
TKJ RLH R1.H 

Scale Date lie Name 
No Scale 10 24/08 JJ.W.10 flCW-46 

JOJB.10 
Drawing No. 1 



Uil!Jne-11/estern Compang 
A Layne Company 

2399 Cassen~ Drive • Fenton, Missouri 63026 

Project rf>c u:11-T{:} t,.J L.. E Job No. Y 1 554<...f 5 

✓ 

FIELD BORING LOG 
fc.w-t.J7 / 
Boring No. -----"l91dr---

Date _ _.y"'-------+t_.9_-_0i(=--

Location rs 1"'-(cJ OfTh J.,., fY.l,..," .__ _________ Crew Bi1 I B !:::'S"'U 2 .)eEE- \ ·11<..., \r,,,. 

Drllling Method: □ HSA □ CFA IKf Rotary Wash D Rock Coring D Drilling Fluid X ~ !Y't,b It, ~ b~ G' ~ 1111, M s.\-:6 r 
DEPTH,ft. 

DESCRIPTION 
Sample SPTBlows 

From To T~pe Depth, ft. Recovery N/6" 

0 Nf.JJ \'led f~lnr .. 1 ("C'x_t,.,r.}. l\il Ix 
"I 

d,4 d'I QI r-:<:rr.1 ,. It , ';"'1·1.,, ,J 
. ',, ... " . .. . . " --·· -··. - .• ,.. ....... - ,., •• , ....... -- '' ........... ··~ .. -~ "'P , ... -~ ............ ... --,- - .... .. .., .. _,,_,,, ... . ~- -· -- ....... -- . ' ........ " .... ,, .. ' ., .... 

cl'il f?.D rl r-nr, /..f. 

d. 'y 'I 1' P...ro fl.P-1.J I 1M~Tr.1LJ e F rat11 Jif J....,':.... 
-· 0 

L/7 c:. /'\ ( ~{).,,o, II -ct; J;.,,,. l'f' c;::o. P .. _ 

Sb /O~I r.l rn J .t I , .,.,., t> t'ir-, u.P Cn,A,,.(? i=rn ;t, ~ r , ~~ ., - -l .. -- \J . 

" 

1. !..j fl _c::;e, H <;'(} r::?."'1 1fr',, ,...,., r n. ,.... 
\-

'r Lf- 11 <:L H !:=}'"") (0 I C' f' r-e.e. µ -
. ' 

___ f_ 
,. q n .. .S:.t- .1 ... 1-a:1.-.-1..0--~-.-R..,,r;.r~ .. <- ---..... .. .. .. --.. -..... --r- .. .. _,.,., .. --

f I.{ II Sc., Ji Sn s. 1 R1~C2...r 

f '{ {( Sc.,. ti xr1 fr;.n f'Pi,n . ·--, . -
f ~- B., r~kP r arriu..P i 

\l 

s (3,<1,-,..c \s.1 tn Id rte_ (I_ h1cn~ 
.. u V 

WATER LEVEL OBSERVATIONS NOTES I Piezometer Installed: □ No □ Yei-Depth ft. 

During Drilling ft. we.n ~imJ\t\ (Od 1 

At Completion ft. 
•-•-~ --------• • w,-.l ....,........._..-..,ft -"~"" ________ ,._,.-.,..,_....,, 'L----u-- - .... -........ ,_._ 

Jter. .. , .. brs. Jt. ... ........... ·--, ........................... ,.., ... ----"'""'"- .. ~--....... ____ .,..,~· .. , ............. _, ~ ....... , -. 
, ......•. ·-··· .•. -----~~·-·. ~--- ····• / 

After hrs. ft. 

After hrs. ft. 
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AIR PRESSURE REGUlArQR 

QUICK CONNECT FIITfNG 

PVC Y-FITT!NG 

J/8" HOPE AIR SUPPLY PIPE 
5/8" HDPE: GOUNDWATER 

DISCHARGE PIPE 
CONCR£Tr:: ANNUI..AR SEAL 

12· 

102· 

90' 

VARIES 

i 

,__..,---PVC LFG COLLECTION 
WELL HEADER 

VALVE 

----2" HDPE CONDENSATE PIPE 

~ 2" HOPE AIR SUPPLY PIP£ 

BENTON/TE PLUG 6" HDPE LEACHATE: PIPE 
(THICKNESS VARIES) 18" HDPE LFG HEADER PIPE 

4" SOLID PVC WELL 
SCRffN 

PEA GRAVEL 

4" SLOTTED PVC WE'LL 
SCREEN 

AQUATERRA 
ENVIR.ONMENTAL SOLUTIONS, INC. 

141 Market Place Drive 
Fairview Hie hts, Illinois 62208 

WELL DETAIL 
PGW-47 

BRIDGETON LANDFILL, LLC 
BRIDGETON MISSOURI 

Project Mgr. Drawn 8y Designed By Prajec:t No. 0 TKJ RLH RLH JDJB.1 
Scale Date .1. r e ame Drewing No. l 

No Scale fO ~4, 08 JtJJB.ID PCN~ll tJetai. 



b!.!fne-/Jlestern Compan9 
A Layne Company 

FIELD BORING LOG 
r-tw- 4i ~ 5 

Boring No. , 
2399 Cassens Drive • Fenton, Missouri 63026 

Date fr - I 3'- O& 

Location fs r: 1ctc,:e1c, b? (Yl() erew.fs, if €:p ... :sc).,,! JeFF'- I 0/Tc v-, . 

Drilling Method: D HSA D CFA O Rotary Wash D Rock Coring D DriDing Fluid cr'.XI fYPbl \ ~ f 11kiJ,Aq s¼-: \:il\ 

DEPTH, ft. 
DESCRIPTION 

Sample SPTBlows 

From To Type Depth, ft. Recovery N/6" 

D o)<./ ' ~Jr,~.~ "fl...t LJ"U M; l( 

I .. 

o<r f"'II S'< l ~r-1'\t • J " ' 
C:..t'I. ,. ,J 

.• .. ,. •••r••• ,,. .... ,. ,, ---· . ..... _ •••••_,._......,_,,A.Oh ..... , ... ,,._ __ , ....... ~ .......... •r-•••o,._. ... , •••~• .... ~•-• •• ,.,....,,,,._,,_ -H 
.,.,,._,,_, ____ ,. _____ .................... -, ·-.. _, ....... .-..... -.................... --·· 

ct ~l () f!.f". k 

rv ('j "()-; \ t="rnr-n • ..:.a..l 
. 

f'lrn,, I ,.~r~,Ta ,,_,,0 
V 

Q J 
. 

~r\ ~...)I ~c;-1,,n.1 &l IIAr.r-P "'"f\-r1 • ,- PrP, \ 1 n,.-c lM J,e,,;:_ 
-- -,~ ICl~l r, r-r, ' Ir"-" '1-r-..oJ • I r.-.P,;tr,._ .... ..n ~ N1 r-:t, ,...,d.._;.._ 

u - \ . .. . 
.. - .. .. , . 

I q fl SC....H ~ ~ 00 I\,, (' n- -,-

9 1../ f1 ,c r-1 ~ m' S.r ~r-E?.P. "'-1, 
....... ,x ____ , -l " ~ r,,. .f-1 .•. !;if;) . '() .r .Q -Jt::..-P-~ ..••... ·-·- __ , ... ,.. ... 

' ----~ ....... .. - ..... ...... , ... -- -- -· --

f Cf U ~C. H W"\ c::I R f'i;.P"c"' . 
I (f II Sf H W°""i +r,.," r,.... C') 

r ·y --
( ~ 8( ,f'.JA-"' C r, rN, ..a J 

, 

0 I 

' g,.,_.,..,.,e, B;r,..,,.,rre a.,fAt.rK 
u V ,._,. 

I □ No 
1'' 

WATER LEVEL OBSERVATIONS NOTES Piezometer Installed: □Vas-Depth ft. 

During Drilling ft. ' eue.r 1 ~efum 1CJJ I 

11,t Completion ft. 
-~-----~- ~..i..-.. :.. -..... - -

.. ,After - ',,...,, --· -- .. hJs, .. . ---.. -- .,,. __ . .. ft, ,. - ··- . - . ...... .... - " 

After hrs. ft. 

After hrs. ft. 
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AIR PRESSURE REGULATOR 

OU/CK CONNECT FITTING 

PVC Y-FITTING 

3/8" HOPE AIR SUPPLY PIPE 
5/B" HOP£ GOUNDWATtR 

DISCHARGE PIPE 
CONCRETE ANNULAR SEAL 

12· 

102' 

90' 

VARIES 

I 

VALVE 

-----4• HOPE LFG RISER PIP£ 

.. -~-2" HDP£ CONDENSATE PIPE 

~2" HOPE A1R SUPPLY PIPE 

BENTON/TE PLUG 6" HDPE LEACHATE PIPE 
(THICKNESS VARIES) 1B" HDPE LFG HEADER PIPE 

4" SOLID PVC WELL 
SCREEN 

4" SLOTTED PVC WELL 
SCREEN 

AQUATERRA 
ENVIRONMENTAL SOLUTIONS, INC. 

141 Market Place Drive 
Fairview Hi hts, Illinois 62208 

WELL DETAIL 
PGW-48 

BRIDGETON LANDFILL, LLC 
BRIDGETON MISSOURI 

Pl'0jsr;t Mgr. 7i'"'J Drawn By Designed By 
~ RLJ-1 RLH 

Projec:l No. 
JOJB.10 

Scale Date Fife Name 
No Scale 1D/24/08 Jrua.lD ff:1~48 IW 

Drawing Na. l 



l!J.!lne-11/estern Compang 
A Layne Company 

2399 Cassens Drive • Fenton, Missouri 63026 

Project R, r-iof.e,:eIO U )..._. E. Job No. S(1 X'-f'-/S 

Crew f?t { / et lv.~/..J 

FIELD BORING LOG 
?G.w ... '-\9 1...1 

Boring No. __ ...._ __ 

Date ~ (l&-,3.J ·Q£ 
\l€EE \ he ,\o- , Location f5 f;: rd OJ£ Tr:,.&i /)IJ() 

Drilling Method; -0 HSA 0CFA ,@·Rotary Wash □ Rock Coring D Dnlling Fluide& tylob:ll :!M ''(J" 'S. w'h4'Yi ¼-e,i, 
--· .. 

DEPTH, ft. 
DESCRIPTION 

Sample SPTBlows 

From To Type Depth, ft. Recovery Nt6'' 

0 -141 R: {)JV.. (' Ir, . • ~f), I. d lll\l I 
t " 

(\) J..; NS<( Rrnr,,,u <.'.'"o • ,Al 
- ... . , ' .. ,,, ' . .. ,,.-.- .. , ....... ---- ... -.... · ..... ---- .. ... , ···----- --··----•·- .-... --, .. ·--,- --... - ... .... ........ ... ,,. ... _ .. ,, • •R• ■•••, .. -• ... w••-- ,....,..._•••-'-••n•n , n- ••- •-- • - •-• ■--·• .,.. ---

d ? I 8'bl Rrv ,,,✓• 

o;g ~ /))} Fro -n ,,...&r,.f I It-,,..(;) ,;rff\ u.O (JI rCXJ. A 
- 4 ~ 

~/1\ (...() ( R.r-l"tl . I I f t "~ .c,; <::""'fr , t ,,P (\,1t"'1 J'l,., e-.,,,t ,.., "'-~J 
'I, - . 

co 70 1 Rrcc • Ii , , ,,..,,,:.t:T(',,. ,D O,.ffl ( Jfrf, t:'nrT 
I 

.~\ 10&. 1 () r,/) , Fr-n, :r~"' (:l,.J \ l(hP!;.i!1.k)P 
J \.. 

1 4" . Sc.. r1 9D Rrtt!n r,.,,. r n. ,I"'\ 

q. 411 c;:_r +I ~C) 
f 

f(1f Cr o-.Dt:J 1.,, . . -- -, 

ff ••• , ...... -~- .J -·- . ... ~t.~'~C-H- --~ -I ('.)J -.~Q .. ~..("-E> .. ,-,,-: ••. ................. ..~ .. ,. ...... , .. ·•· ··-···· - ....... .- -- - . -

I l..j II ~CH .sco s:: I R r~ ,0 ("' 

I '+'' ~/" {-f Qi"\ ""t-f"if'\ {'J1.i.r,.,_ 

1·14. f'flrr"l. ~a' I 
,: 

Rr fl.bi.Pf"'<? 

s Rn..P.Ai;::;. 
0 

~ 1i"f", 1.., iTP r. k,.ht 
\J \r'-

WATER LEVEL OBSERVATIONS NOTES I Piezometer Installed: 0No 0Yei-Dep1h ft, 

During Drilling ft. Loe.{} t5&iiorn I 6ol 1 

l\t Comp.letion ft. -----~~ -- " 
~ ~-;..~ ........ A-

.(fter .... ..... hrs." .. --· ·-- ..... ft. . •· ······~· .... .,,., .,. •• ,,..,_r••• ., -- ...... , 

After 
. 

hrs. ft. 

After hrs. ft. 
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AIR PRESSURE REGULATOR 

QUICK CONN£CT FITTING 

PVC Y-FITTING 

J/8'' HOPE AIR SUPPLY PIPE 
5/Bs HDPE GOUNDWATER 

DISCHARGE PIPE 
CONCRETE ANNULAR SW 

12' 

102· 

90' 

VARIES 

2' 
t 

t 

FLEXIBLE HOSE: 

-... _ _,,.-PVC LFG COLLECTION 
WfLL HEADER 

VALVE 

----2" HDPE CONDENSATE PIPE 

~2• HOPE: AIR SUPPLY PIP£ 

BENTON/TE PLUG Sq HDP£ LEACHATE PIPE: 
(THICKNESS VARIES) 18" HDP£ LFG HEADER PIP£ 

4" SOLID PVC WE'LL 
SCREEN 

PEA GRAVEL 

4" SLOTTED PVC WELL 
SCREEN 

AQUATERRA 
ENVIRONMENTAL SOLUTIONS, (NC. 

141 Market Place Drtve 
Fairview Hie hts, Illinois 62208 

WELL DETAIL 
PGW-49 

BRIDGETON LANDFILL, LLC 
BRIDGETON MISSOURI 

Project Mgr. TKJ Drown By RLH esigned By RLH Project No. JOJB. ID 

Scale Date #e Name Drawing No. 1 
No Scale IQ 24/08 .mrl.10 FGW-49 lie/al 



.. ,. 

lil!lne--11/estern Company 
A Layne Company 

2399 Cassens Drive • Fenton, Missouri 63026 

.✓ 

FIELD BORING LOG 
P~w ~so 3 

Boring No. ____ _ 

Project 13 C: 1~€.Tt;a 1 1 bCA~ t1 E;l I Job No. ~ I Xl/ '-f -(' Date ~ { J I - I 2J.0 fi}? 

Location B (:: d5e:k, w r'(Q 

Drilllng Method: 0 HSA O CFA Cij-Rotary Wash 

Craw .f.;4U l::! WS,c,; \. -. ,\ f?\'3:-- \ I fc \c,,, 
ul.t (I Cit • 

□Rock Coring D Drilling Fluid a,t:1 Mr,bil A-;~~~ ,s Ja!)i\4 t:Btf 
--

DEPTH. ft. Sample SPTB!ows 
DESCRIPTION 

N/6" From To Type Depth, ft. Recovery 

() d.O' Roni r.,rJ J . . . "'I '. 

d.6 31 1 8m1.1u "'.,..,_I 
-- .. -•· .. ,, ... ,..,., ~ .,. ~. .. -~ . -,- . --- - .. , ..,. .... .. .... ~ ·-·•----~ . ..- .... -- ....... ~----·• r --• -- H...., •-••• -·• r · ........ _ .... 

0 ... •·~· 0 NO• ·-- ---u.-a,,.~ ..... ....,., - , 

3(1 RnrJ Rn" .l,<. 

."3 I q 71 Frar :Tl ,t->P,-I ,; rn. A ' I ,._ .D.rlr, • ,.r:; 
-, 't\ -, ,. -

47 se; r ~ tv\lll II s:- ltltH..,; - F r,::v :f 0r-, . .1. 

,.) 

SP, '- r, ! Fm/1,J~ f.J •. trf"J' I, ... ~ ""-Tr;, ,o 
ll j. 

:) L,.."\ I .<;..Jl.ir,J,;: ' fr,, • .• -
I -

(',.. o> 19 s- 1 F rr:t ... :r, . --' n.,-,., , 1 • n-b ,._,},., 1 . .o 
u I• 

't~ (()a) I /\/1, ·" 1,,. "'~ ---r 11,,; 4 C'r,,r,,,..,:, /Vlr,-L.. • I , ; ii. - ~I'. ,. ,,./ r .... ,, ,.;:,,-
I -- -- I l ..._J 

1 4 ,1 S::~ H·<xC> 1-<1"'1 -Hr-. ("-./i rn.f"'\ 

9 J.../ II S:-r-H (D l 
\ 

~ Sr-r--PP_l ) 

-••· .. --- --· ·.r.- ·· JJ-!!.....Sc tf---%. ·· ./{;) 1 R+r::.. p .. ~-- .. -- ._, ......... -· .... ···----- - ·- '"-·"·"' ........ . 

·/ ' if"SCtt '2() ~I R,,2(""' 

I l./ JI :=..c. H ~-0 To" r_nr,, 
- ' ......... -·- ' \,. 

f kl • f.::s f r .l.-\ t(T.or;:;. CA rn 1 \ P I 
\J 

. 
·CS & ... c: !$.ftr'l1. ,rti' ,..., fnt .r'\C 

-u 11-

WATER LEVEL OBSERVATIONS NOTES I Plezometer Installed: □ No □ YeiJ • Depth ft. 

During Drilling ft. Lue(( fse 'fTO-t'ir\. J()c) \ 

At Completio_n ft. . ·- ----.. _,.,,, __ --
1Aiter • - -... -hrs •.. fl. . ···- ......... -. ....,,._ ' ..... •--•-,._.a, -M 

- ___ ,...,, .. ,,. ' ... - r, '. - ~-•-- - ' -· 
/ 

Aiter hrs. ft. 

After hrs. ft. . 
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AIR PRESSURE R£GLJLATOR 

QUICK CONNECT FITTING 

PVC Y-FITT/NG 

J/8. HOP£ AIR SUPPLY PIP£ 
5/Be HOP£ GOUNDWATER 

DISCHARGE PIPE 
CONCRETE ANNULAR SEAL 

12' 

102' 

90' 

VARIES 

I 

2' 

~--PVC LFG COLLECTION 
WELL HEAD£R 

VALVE 

4" HDPE LFG RISER PIP£ 

•--~-2" HOPE CONDENSATE PIPE 

~ 2" HDPE AIR SUPPLY PIPE 

BENTON/TE PLUG 6" HDPE LEACHATE PIPE: 
(THICKNESS VARIES) 1B" HOP£ LFG H£ADER PIPE 

PEA GRAVEL 

4" SLOTTED PVC WELL 
SCREEN 

AQUATERRA 
ENVIRONMENTAL SOLUTIONS, INC. 

141 Market Place Drive 
Fairview Hie hts, fl/inois 62208 

WELL DETAIL 
PGW-50 

BRIDGETON LANDFILL, LLC 
BRIDGETON Mt SSOURI 

Project Mgr. Drawn By Designed By 
TKJ RLH RLH 

Scale Dote File 
Na Scale 10/24/08 

J038.10 
Drewing No, l 
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UJ!fne-/JJestern Compang 
A Layne Company 

FIELD BORING LOG 
Petw ~~1 

Boring No. __ cl __ _ 
2399 Cassens Drive • Fenton, Missouri 63026 

Project ,~t':'ds-eto~l 1_. £. 
Location ~c1d.ee,te~:s ~c 

Job No. S(J yt./4'5 Dat~f ( V _-,1 ! ) OR 

Crew 13, fl e, "-Ao L• 1J:Pf3::- ( ,:tt--~ 

Drilling Method: □ HSA O CFA □Rotary Wash O Rock Coring O Drflling Fluid--------.----

DEPTH, ft. 
DESCRIPTION 

Sample SPTBlows 

From To Type Depth, ft. Recovery N/6" 

0 CY S7 I C, Jo.... J ' .,{___ ~(11 iJ< 0u&.n "'r-ri c:i _, ,. .. 
l'\.J Cl Ror-.l RN'-'"' 

~ 
.. . . ,.. ,_ ·-- , .. ., ' -.~• -· '' .... __ ...._ ·-·- ............. -· .. -·· ··---·--·-· ..... ---· ,_ ............... ,...._ __ . -- ..... -· ,, .. ~--·· ··-·· ..... --... -- --··· ~,,.,w.._.,....,._,..._,.,,~•• .... , ... 
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WATER LEVEL OBSERVATIONS NOTES I Plezometer Installed: □ No 
~ 

□ Yes• Depth ff. 

During Drilling ft, U..) et I e;~ib/Y'\. to~\ 
M Completion ft. 

-·-·· ... I,:,., -- ~-----·-··· ·--
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After hrs. ft. 

After hrs. ft. 
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AIR PRESSURE REGULATOR 

QUICK CONNE:CT FITTING 

PVC Y-FITTING 

3/8" 1-IDPE AIR SUPPLY PIP£ 
5/8" HOP£ GOUNDWATf:R 

DISCHARGE PIP£ 
CONCRETE ANNULAR SEAL 

12' 

102' 

90' 

VARIES 

2' 
t 

j__ 

VALVE' 

_.--- 4" HOPE: LFG RISER PIPE 

---···················2" HDPE CONDENSATE PIPE 

~ 2• HOFE AJR SUPPLY PIPE 

BENTON/TE PLUG 6" HDPE LEACHATE PIPE 
(THICKNESS VARIES) 18" HDPE LFG HEADER PIPE 

4" SOLID PVC W£U 
SCREEN 

PEA GRAVEL 

4" SLOTTE:D PVC WE:LL 
SCREEN 

AQUATERRA 
ENVIRONMENTAL SOLUTIONS, INC. 

141 Market Ploce Drive 
Fairview Hie hts, Illinois 62208 

WELL DETAIL 
PGW-51 

BRIDGETON LANDFfLL, LLC 
BRIDGETON MISSOURI 
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Project Br--1d~-e..\tl Jv L. f .. 
Location (3 \;Id Of1f1 t,.) MO, 

0 

fs!lne-11/estern Compang 
A Layne Company 

FIELD BORING LOG 
:51-- :ft.. A 

Boring No. ,:J.,.. 
2399 Cassens Drive • Fenton, Missouri 63026 pe,v,1- s'.""l.. 

JobNo. Q:7 S?~~s= Date ~-1 - 08 -
Crew B.t\ I fi µ$0 L? 0ftt \~tc. \6.-, 

Drilling Method: □ HSA □ CFA est Rotary Wash 0 Rock Coring O Drilling Fluld 2Jti :A, fj1<..6 Y 11 VQ·oo lv\Qe- t: ~ ~ 
DEPTH, It, 

From To . 

WATER LEVEL OBSERVATIONS 

During Drilling _____ ft 

· • pompl:t!?~ ft. 

-After .. hrs. ft. 

After hrs. ft. 

After hrs. fl. 

DESCRIPTION 1---.........,,---sa_m_p_le--..----1 SPT Blows 
N/6" Depth, ft. Recovery Type 

,.. 
NOTES Piezometer Installed: D No D Yes - Depth -------ft. 

. !; 

I 
-·-, IP'i-
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AIR PRESSURE REGULATOR 

QUICK CONNECT FITTING 

PVC Y-FITTING 

.3/B" HDPE AIR SUPPLY PIPE 
5/8" HOPE GOUNDWATE:R 

DISCHARGE PIPE 
CONCRETE ANNULAR SEAL ~ 

12' 

102' 

90' 

VALVE: 

4" HOPE LFG RISER PIPE 

2" HDPE COND£NSATE PIP£ 

~2• HDPE AIR SUPPLY PIP£ 

BENTON/TE PLUG 6" HOP£ LEACHATE: PIP£ 
(THICKNESS VARIES) 18" HOPE LFG HEAD£R PIPE 

4" SOLID PVC WELL 
SCREEN 

P/:A GRAVEL 

4 ~ SLOTTED PVC WE'LL 
SCREE'.N 

AQUATERRA 
ENVIRONMENTAL soLO'l'tONS, INC. 

141 Market Place Drive 
Fairview Hie hts, Illinois 62208 

WELL DETAIL 
PGW-52 

BRIDGETON LANDFILL, LLC 
BRIDGETON MISSOURI 

Projec! Mgr. Drawn By Designed By Project No. Jn""' 1., 
~ U ~ ~.v 

Scale Dafe I e ame Drawing No. l 
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/twne-lJ/estern Compang 
A Layne Company 

2399 Cassens Drive • Fenton, Missouri 63026 

Project 81:iri ffe.To &l Ul\. u:h e \ \ 1 Job No. iJ gc.JL.1~ 

FIELD BORING LOG 
l,rv 

Boring No. 13 
P~W-S3 

Date ¥: d b :::.DE.. 
Location. {Zr- Id \'.f1Ci u !Y} 6 Crew tS1 f I 8 (!.lSl).l) J e.E\? h jt,.1 o 

Drilling Method: OHSA 0CFA 

DEPTH,ft. 

From To 

~ Go' 
Go 
bd 7C> 1 

WATER LEVEL OBSERVATIONS 

During Drilling ft. 

At Completlon ft. 
.,. .... _ -·--.... _ .. ____ ,. ______ .,,,.._ 

After.., ---•· ·-·····- ·_h~. .... , .... . ,_ !t-. 

After hrs. ft. 

After hrs. It. 

~Rotary Wash 

DESCRJPTION 

□ Rock Coring O DrlKlng Fluid ~k{ (11C,h1) f\""1$ f'' VOCQ st: &1! 

Sample 

Type Depth, ft. Recovery 

SPT Blows 
N/6" 

NOTES I Piezometer lnstaHed: □ No □ Yet-Depth ft. 

lJJ€.Jt BGtD.f'v\.. tOcl1 

ft..i;,:_ .. .,_ --· ........ .- .. __ _.. ........... _ ----- ..... _..,...,.,_._,...•.,. .................. _______ ,__.,._ --- -----
·- ·-----·-- . . •- . - ... - .. , . , . -•·· 
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AIR PRESSURE REGULATOR 

QUICK CONNECT FITTING 

PVC Y-FITTING 

3/8" HDP£ AIR SUPPLY PIPE 
5/B" HOPE GOUNDWATER 

DISCHARGE PIPE 
CONCRETE ANNULAR $£:AL 

12' 

I 
102' 

90' 

Project Mgr. 

VALVE 

4" HOP£ LFG RISER PIPE 

_.--2" HOPE CONDENSATE PIPE 

~2• HOPE AIR SUPPLY PIPE 

BENTON/TE PLUG 6" HDPE LEACHATE PIPE 
(THICKNESS VARIES) 18" HDPE LFG HEADtR PIPE 

4" SOLID PVC WELL 
SCREEN 

PEA GRAVEL 

4" SLOTTED PVC WE'LL 
SCREEN 

AQUATERRA 
ENVIRONMENTAL SOLUTIONS, [NC. 

141 Market Ptace Drive 
Fairview Hi hts, /Jlinois 62208 

WELL DETAIL 
PGW-53 

BRIDGETON LANDFILL, LLC 
BRIDGETON Mf SSOURI 

Drown By Designed By Project No. 
TKJ RLH RLH JOJB.10 _ 
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@.!/ne-lflestern Company 
FIELD BORING LOG 

A Layne Company 
2399 Cassens Drive • Fenton, Missouri 63026 

Project 8 t:10,tJ·etD 0 ~w&.r,\\ 
Location B C:-1 defl"D -U /:(), 6 

Drilling Method: 0 HSA □ CFA [K!'"Rotary Wash 

Job No. 2J x''f'f S~ Date 'b' - ~Q -ni( . 
Crew Ed) Ru.SQ1) t~efF li!c.t,... 

□ Rock Coring O Drilling Fluid2°kt 11('nob1) ~f:fZ 81jp-H.,s.\f.:if/ 

DEPTH, ft. Sample SPTBlows 
DESCRIPTION 

NIB" From To Type Depth, ft. Recovery 

{) IO t fSrr.,: "' u C.,, fr.1 I, 

I 

I {J c>'XJ 0t'Jrltt r,; r-PP n (' ✓ lrj ~ rntx I.,,·, IT\. r r-G\, '£i h.., ~'irf}fl lf'P_ trl ~Pr 
- -- ·- -·- , __ ., . :-o " ----- ... -----L- .. \.) -··--· _ ..... -- ··-- .. .. . -· .. - .. 

rvx' F<.r..,d (? (l.r ,J..t 
- --

cvP -ID1i G( ra..," , •rn•)_crr, l, I', j ('1 '\=° r0 r Tr . r- ,·· - G...r- Ii, ~,;.~ 
'-I I, j 

.... ---·-· ----- " 

{ (!" "r .r1 "QO K,'.\-\tn /\r\ r n, I"'\ - r 

9 <-l " ~.~ ID (()I <:;'( 1:-.PP 1) 

.... _J __ . q11~- 'l('f.") (()'Q..-- . -- - ----- • •· ·-- J \\ .• -- _______ \I:~ Pr::: .. _ ·-·--···· ., ... _., .... - - ·- -··-· --···· 

I 41! C:...r.,, H ~ s:\ R rr;:pc-

I Cf fl _c::: (,, fl ~ -f- 00 Ca...A . . I 

11a. Rr _r__,J.<efs r·.m 11P I 
s-· u 

t:~/\J~C. w"P , itn /..J 1t"e [' .V\\rR 
V II 

WATER LEVEL OBSERVATIONS NOTES I Piezometer Installed; □ No □Yei-Depth ft. 

During Drilllng ft. we1 l Benoff\.. \()~' 

At Completion ft. 

--· --------- -- ··--------- -·-· ----- --------- --.. _ After_, _ hrs. . .. ft . .. .... ·-· --··- .. -- ...... ..... .-
•-•--- •••• ._ • .-.._ •r -----■----- _,,_, -.. ~ ... , ...... ·•--. -· •·-· .... , .• .- .. . .... _ .. _____ .. ···-··--..... ___ -· .. 

After hrs. ft. 

After hrs. ft. 

IIM.'7C,t ~ICl'I 
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AIR PRESSURE REGULATOR 

QUICK CONNECT FITTING 

PVC Y-F/TTJNG 

3/8" HOPE AIR SUPPLY PIPE 
5/8" HOPE GOUNDWATER 

DISCHARGE PIPE 
CONCRETE ANNULAR SEAL 

12' 

102' 

90' 

2· 

t 
8' 

l 
t 
2' 
t 

FLEXIBLE HOSE 

PVC LFG COLLECTION 
WELL HEADER 

VALVE 

4" HOPE LFG RISER PIPE 

----2" HOPE CONDENSATE PIPE 

~2• HDPE AIR SUPPLY PIPE 

BENTON/TE PLUG 6" HOPE LEACHATE PIPE 
(THICKNESS VARIES) 18" HOPE LFG HEADER PIPE 

4" SOUD PVC WELL 
SCREEN 

PEA GRAVEL 

PVC WELL 

AQUATERRA 
ENVIRONMENTAL SOLUTIONS, INC. 

1 41 Market Place Drive 
Fairview Hie hts, Illinois 62208 

WELL DETAIL 
PGW-54 

BRIDGETON LANDFILL, LLC 
BRIDGETON MISSOURI 

Project Mgr. · 
TKJ 

Drown By Designed By Project No. 
RLH RLH JOJB. ID 

Scale 
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~ lil!lne-11/estern Compang 
A Layne Company 

2399 Cassens Drive • Fenton, Missouri 63026 

Project (6 crd~toµ La 1,rli;:-1·1 \ Job No. '6 7 ~/'-/;{ 

Craw 131 I I Pr /J.:;:Q.Jv Location ~ crd 9)-e.ID µ {Y!O 

✓· 

FIELD BORING LOG 
~ei S' 

Boring No. I 
PC..W - 55 

Date '( - C'Jl,-Dg 

,.)efi,:; \ de.:- b . 

Drilling Method: 0 HSA O CFA ~ Rotary Wash D Rock Coring D Drilling Fluid ~ ' 1 (Yl(:ib ti Ar 1~ &:11 WI Olst"P. ff 

DEPTI-l, ft. 
DESCRIPTION 

Sample SPTBJows 

From To Type . Depth, ft. Recovery N/6" 

('} 1 cl P. ftI ~ , u r I ri (), J.f> rJ,< •~-1 c , l ft -, 
10 DIX. f GI" f)'3 LI 

(' ·'"' . h;,ri .. -trr.1.<::l"" () ... • . .-.l"J;::,T"c.. . c::::r-rn i, -~- /"'of'O. j .-, 

-, -, • <...../ . . . .. . ·-- ·- ... 

o.~• r.. DI ('>c-a , t, th r.9-:ci ,0 e f, "--r1rrJ r;:-(""f7r1f ,r- \~--
-I ~ ;::;;) 

GO , oc:J 1 Cr~ 
I 

., I •""1"(Tl'l/v..t?..., 
I· 

·---··- ···- ·····-·· ' . .•.. 

J qric;:r i-1 c;,r,, ~ f\11 r r1 .11'l 
\ 

9 411 S:.r. J-J er, / /')' I .C;' l'r~c:-

I q: 1, .9 .1-l ___ QA .... /'f.!/ ___ .J·~ IC .p c_ -~-- ... .. , .. -·. 

1 ~('' Se, H F.f) e' 
:..} P. ,ser 

l I<( It . :;c.. ti 9,rr,; , lx'l r r., .n 
•. 

J /?ct 6r .r ,1,,~ r,., ,,,.., , ).P \ 

0 s RP,r,e" ~I itr'Ju\\f c., '"' .i;\C. u t' 

WATER LEVEL OBSERVATIONS NOTES I Plezometer Installed: 0 No DYal-Depth _______ ft. 

DuringDrilling _____ ft. f3a t"bN\ We.JI f~I 

At Completion ______ ft. 

----------------- ---- -----....-------- .,... __ --- __ ,. __ --------- - ............. - -- - -
.... Afl~r '"·· -· ·- .. . . ,hr$.~=··-=.-==-""' ..... ft:. 

After ____ hrs. ___ ft. 

After ____ hrs. ___ ft. 
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AIR PRESSURE REGULA TOR 

' QUICK CONNECT FITTING 

PVC Y-FITTING 

J/8" HOPE AIR SUPPLY PIPE 

5/8" HDPE GOUNOWATER 
DISCHARGE PIPE 

CONCRETE ANNULAR SEAL 

12· 

102· 

90' 

VARIES 

l 

2' 

I 
8' 

I 
I 
2· 
t 

Project Mgr. 

Scole 

PVC LFG COLLECTION 
WELL HEADER 

VALVE 

~-4" HOPE LFG RISER PIPE 

__..-- 2" HOPE CONDENSATE PIPE 

~ 2 ~ HDP£ AIR SUPPLY PIPE 

BENTON/TE PLUG 6 HOPE LEACHATE PIPE 
(THICKNESS VARIES) 18" HOPE LFG HEADER PIPE 

4" SOLID PVC WELL 
SCREEN 

PEA GRAVEL 

4" SLOTTED PVC WELL 
SCREEN 

AQUATERRA 
ENVIRONMENTAL SOLUTIONS, [NC. 

141 Market Place Drive 
Fairview Hie hts, Illinois 62208 

WELL DETAIL 
PGW-55 

BRIDGETON LANDFILL, LLC 
BRIDGETON MISSOURI 

Drawn By Designed By Project No. 
TKJ RLH RLH JOJB. I 0 
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Date File Nome Drawing Na. 1 
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/.i.!fne-lllestern Compang 
A Layne Company 

2399 Cassens Drive • Fenton, Missouri 63026 

:t __,.,P ..... x~1=d...,,~._.Db ......... 1J_~\-...'---'--+-F~-------- Job No. S? 7 ~ l.../'-15 

tion [~ c: ,d o Jo \',) [n C1 
\J 

ing Method: 0 HSA O CFA D Rotary Wash D Rock Coring 

DEPTH, ft. 
DESCRJPTION 

:;ram To Type 

✓· 

FIELD BORING LOG 
g•q- ~ 

Boring No. \ 6 
P4W .. S<i, 

Date 2£ -d'5- B'i 

Sample 

Depth, ft. Recovery 

SPTBlows 
N/6" 

NOTES I Piezometer Installed: D No D Yei - Depth _______ ft_ 
1----------------+-----' 

WATER LEVEL OBSERVATIONS 

During Drilling _____ ft. 

At Completion _____ ft. 

After ____ hrs. ___ ft. 

After ____ hrs. ___ ft. 

I 11, ,n.t ~,nn 
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AIR PRESSURE REGULA TOR 

QUICK CONNECT FITTING 

PVC Y-FITT/NG 

J/8" HOPE AIR SUPPLY PIPE 
5/8" HOP£ GOUNDWA TER 

DISCHARGE PIPE 
CONCRETE ANNULAR SEAL 

12' 

102' 

90' 

VARIES 

2' 

t 
a· 

t 
t 

2' 
I 

I 

PVC LFG COLLECTION 
WELL HEADER 

VALVE 

---- 4" HOP£ LFG RISER PIPE 

_.---2" HOP£ CONDENSATE PIPE s:=2• HOPE AIR SUPPLY PIP£ 

BENTON/TE PLUG 6" HOP£ LEACHATE PIP£ 
(THICKNESS VARIES) 18" HOP£ LFG HEADER PIPE 

4" SOLID PVC WELL 
SCREEN 

PEA GRAVEL 

4" SLOTTED PVC WELL 
SCREEN 

AQUATERRA 
ENVIRONMENTAL SOLUTIONS, INC. 

141 Market Place Drive 
Fairview Hie hts, Illinois 62208 

WELL DETAIL 
PGW-56 

BRIDGETON LANDFILL, LLC 
BRIDGETON MISSOURI 

Project Mgr. Drawn By Designed By Project No. 
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~ l.i!lne-1//estern Compang 
A Layne Company 

2399 Cassens Drive • Fenton, Missouri 63026 

Project Br:1dl/(t-e.1D 1J L Ir. 

Location /6r\lielJDN (y\C) 

Drilling Method: 0 HSA O CFA ~otary Wash 

DEPTH, ft. 
DESCRIPTION 

From To Type 

FIELD BORING LOG 
j~ -#-

Boring Na. [ 1 
Ft:;. LLI - 5 7 

Daie ~ -cyS-o~ 

Sample 

Depth, ft. Recovery 

SPTBfows 
N/6" 

NOTES j Piezameter Installed: D Na D Ye!f- Depth _______ ft. -----------------WATER LEVEL OBSERVATIONS 

During Drilling _____ ft. 

At Completion _____ ft. 

•. - • - - ----••~•-•-••-•-•-,•-- -- ""'•-•• -------• •u--------•- .... -•-.--. ...-•--- -•--n-••-••-,.•--••--••----•--•---•--•--------....•• •- _ _..... • 

~~~! •·· --- •·' ' hrs. ft. 

After hrs~ ft. 

After hrs. fl. 

• u.r . ..-70"9 o:,,an 
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AIR PRESSURE REGULA TOR 

QUICK CONNECT FITTING 

PVC Y-F/TTING 

J/8" HDPE AIR SUPPLY PIPE 
5/8 '' HDPE GOUNDWATER 

DISCHARGE PIPE 
CONCRETE ANNULAR SEAL 

10' 

100' 

90' 

VARIES 

2' 

I 
6' 

' t 2' 
t 

I 

..___.,,------PVC LFG COLLECTION 
WELL HEADER 

VALVE 

__.--4" HDPE LFG RISER PIPE 

--2" HDPE CONDENSATE PIPE 

~2• HOPE AIR SUPPLY PIP£ 

BENTON/TE PLUG 6" HDPE LEACHATE PIPE 
(THICKNESS VARIES) 18" HDPE LFG HEADER PIPE 

4" SOLID PVC WELL 
SCREEN 

PEA GRAVEL 

4" SLOTTED PVC WELL 
SCREEN 

AQUATERRA 
ENVIRONMENTAL SOLUTIONS, INC. 

14 1 Market Place Drive 
Fairview Hie hts, Illinois 62208 

WELL DETAIL 
PGW-57 

BRIDGETON LANDFILL, LLC 
BRIDGETON MISSOURI 

Project Mgr. Drawn By Designed By Project Na. 
TKJ RLH RLH JOJB. 10 

Scale Date File Name Drawing No. l 
No Scale 10/24/08 JOJB./0 Pf.lrlf-57 Oelai. 
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/.s.!fne-lllestern Compang 
A Layne Company 

2399 Cassens Drive ° Fenton, Missouri 63026 

Project Dr-1~.Pjn LI b-t Job No. >{ '7-S{<f(f S 

Location ___ ...,.~..,_. ,_[';U-41d.....,o .... -fl ...... ra"'-'1"'-J _,_,_t()......,0=1--------- Crsw lsr ! l . P1 (\J s r1 Al 
(j 

Drilling Method: 0 HSA O CF A O Rotary Wash D Rock Coring 

DEPTH, ft. 
DESCRIPTION 

From To Type 

I 
{\ 36½ -f rlL1 k \;Pn11;. ev.Jer--

'3~ (o \ l ( A \ p Ci.I~ p _r~J-
\ . . 

nr-ri, , f I r-nP.J--10 rv-Q.., 

G\ b :/ 
u -,, n~"' fv...lil _ \ \ r 1J rn.J ~ w• l '..f' iO' I , M&stu 1JR "i'~l 

G1 ~6 l ~ rn t... ,::i • !, "Ar-i.t " I I ('v-\ ~.ef,~ I~ 

~6' 
u I 

iii) ( { m(.l5((n. \ '° 
CJ-,() \ 'l:110l R;f)k)f) I, I 0 a ~ L, (")~ '1 r, e.ol ' I /'n9 .s;:1 (j I.) 0 . l 
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' l{ ''."1' -H 'xi) fn.r.r J'! /"\ I 

q 4 {{SC, J.J Sr, 
r t-' 

, U I . <::_,, ✓r-r-. "- ,U 
-

{ L/ rl .:SC, (.( 'x'lS (Dt Rc,i;;,r 

I 40 . !··£_, ti 'xD $:. ( ~,~;a 

' 4 II Sc.,rf !(o Ba-rre-rn. (j\"' 
-

t¼ 
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8c-1r.,,.k,'1k l'At"'"!':1 ,}P _) 

t u cs~~ R" A r{cn., n-e... ci_ \,., .-~ 
u ' 

./ 
FIELD BORING LOG 

30 4L 
Boring No. ( fl' 

~w-se 
Date q- ~ -o:? 

Sample SPT Blows 

Depth, ft. Recovery N/6" 

WATER LEVEL OBSERVATIONS NOTES I Piezometer Installed: ON□ D Yes"~ Depth ft. 

During □rifling it, f3otroJV>.. p a G (C)~( 

At Completion ft. 
- .. .. --·- ........,,. --------·-- ~ ··-- - -· ~., .... _ -- . ·------- ·- - , .. ·----- -------~ .. . -- ~----· .. ~---- ---·- -- ~-~~ _,,_....,_... ____ . -- ....,. - ·-· - - ___ ., .,._. - - -

'"'rter hrs. ft. ,., ·•· - ' 
. ,. - ~•---•,..,_,.,. ____ n_ o~\_,_,.-,.,.-..... ....... ..-., ~.- .... __.. -- . _,, .......... , .. ~,· .. _ ... < ,,. ~ •' ,, ... era--•".,.._ ··- -

After hrs. ft. 

After hrs. ft, 

11111-"7Cd ,t;t/Q/l 
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Project {;; f' ,d 0 eJC, U 

Location B,r-:1d~QTo U 

Drilling Method: OHSA 0CFA 

DEPTH, ft. 

From To 

WATER LEVEL OBSERVATIONS 

lil!lne-U/estern Compang 
A Layne Company 

2399 Cassens Drive • Fenton, Missouri 63026 

✓ 

FIELD BORING LOG 
'3{. -;µ.. 

Boring No. \ 9 
f'G.W- S'1 

Date 2 -d, 9 - 0~ 

Crew ~,, I :A 1::45() I,.) r\-eFF ( ,re,., V'---

;0Rotary Wash 

DESCRIPTION 

(711' 11 ... r-'fiL - GflB ·-
□ Rock Coring D Drilling Fluid ,1/j (b('JIJ1\ ~fCS: KVY 0'.6( J 

Sample 

Type Depth, ft Recovery 

SPTBlows 
N/6" 

NOTES I Piezometer lnstallad: D No 0Yef!f- Depth _______ ft, 
!------------+------' 

During Drilling _____ ft. 

At Completion _____ ft. 

After ____ hrs. ___ ft. 

After ____ hrs. ___ ft. 

1 \AL"'10..t r.:a,on 
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A Layne Company 

2399 Cassens Drive • Fenton, Missouri 63026 
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DESCRIPTION 
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FIELD BORING LOG 
:r.!, 

Boring No. _.....,c)__,..C, __ 
Ptiw-<PD 

Sample SPTBlows 

Depth, ft. Recovery N/6" 

.......... ·----------.... ----· ......... _,_. __ .,......_ --

WATER LEVELOBSE:RVATIONS NOTES I Plezometer Installed: □ No □ Yes-Depth ft. 

During Drilling ft, Lue11 fc)c:Yit:JIY\ m I 
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.. __ .... - - ·• ·•-••-•--.. ............... H.T-, -- .. - ...... 
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After hrs. ft. 
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4. HDPE LFG RISER PIPE 
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(THICKNESS VARIES) 18" HOPE LFG HEADER PIP£ 

4" SOLID PVC WELL 
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3038.10 PGW LocaUons.xls 

TABLE 1 
PERIMETER LANDFILL GAS WELL COORDINATES 
CONSTRUCTION QUALITY ASSURANCE REPORT 

BRIDGETON LANDFILL 
BRIDGETON, MISSOURI 

Northing Easting Elevation Description 
1067873.283 516609.979 479.78 4" Riser 
1067869.400 516614.B60 483.39 PGW-41 ground 
1067869.440 516614.920 486.03 Top of Cap 
1067916.862 516664.221 477.06 4" Riser 
1067916.937 516664.202 7.75' offset perpendicular to header 
1067911.471 • 516667.284 481.80 PGW-42 ground 
1067911.471 516667.284 485.04 Top of Cap 
1067964.660 516727.150 475.90 4" Riser 
1067959.247 516730.698 480.96 PGW-43 ground 
1067959.247 516730.898 483.21 Top of Cap 
1068012.640 516784.270 476.24 4" Riser 
1 □6B006.541 516787.758 480.64 PGW-44 ground 
1068006.541 516787.758 483.23 Top of Cap 
1068057 .500 516841.960 477.66 4" Riser 
1068051.040 516844.760 481.23 PGW-45 ground 
1068051.040 516844.760 483.89 Top of Cap 
106806B.525 516B56.192 482.49 Existing clean-out 
1068070.300 516858.270 4B4.39 Existing 6" leachate clean-out 
106807B.414 516866,545 482.92 PGW cut-off valve for PGW-41 through 53 
1068132.510 516872.100 479.63 4" Riser 
1068137.182 516878,377 482.75 PGW-46 ground 
1068137.1B2 516878.377 485.71 Top of Cap 
1068190.250 516823.900 480.44 4" Riser 
1068193.900 516B29.065 483.93 PGW-47 ground 
1068193.900 516829.065 486.43 Top of Cap 
1068249.550 516776.110 482.19 4" Riser 
1068253.376 516781.769 484.73 PGW-48 ground 
1068253.376 516781.769 4B7,64 • Top of Cap 
1068307,900 516729,760 482.34 4" Riser 
1068312.136 516736.260 4B6.52 PGW-49 ground 
1068312.136 516736.260 489.24 Top of Cap 
1068371.023 516691.2B8 487.01 4" Riser 
1068376. 758 516694.420 486.29 PGW-50 ground 
1068376. 758 516694.420 4B8.66 Top of Cap 
106B436.443 516648.621 488.79 4" Riser 
1068440.4B7 516653.168 488.72 PGW-51 ground 
1068440.487 516653.166 491.70 Top of Cap 
1068500.061 516613.940 490.55 4" Riser 
1068501.722 516620.725 489.42 PGW-52 
1068501.722 516620.725 491.81 Top of Cap 
1068540.381 516628.727 489.70 4" Riser 
1068536.980 516635.413 489.55 PGW-53 
1068536.980 516635.413 491.60 Top of Cap 
1068592.806 516643.611 492.32 4" Riser 
1068583.415 516649.371 490.22 PGW-54 
106B583.415 516649.371 493.43 Top of Cap 
1068638.901 516707.113 492.91 4" Riser 
1068632.244 516711.275 490.70 PGW-55 
1068632.244 516711.275 494.32 Top of Cap 
1068686.584 516765.300 492,07 4" Riser 
1068679.836 516768.837 490.69 PGW-56 
106B679.836 51676B.837 494.66 Top of Cap 
1068729.600 516824.520 48B.13 4" Riser 
1068724.754 516B27.415 486.46 PGW-57 
1068724.754 516827.415 491.B3 Top of Cap 
1068784.620 516872.310 484.36 4" Riser 
1068781.425 516877.148 487.10 PGW-58 
1068781.425 516877.148 490.12 Top of Cap 
1066796.116 516880.812 4B6.78 PGW cut-off valve for PGW-54 through 60 
1068829.160 516897.230 47B.75 4" Riser 
1068828.149 516903.758 482.58 PGW-59 
1068828.149 516903.758 486.46 Top of Cap j'i-• 

1068898.570 516881.250 473.94 4" Riser 
1068906.348 516883.049 474.82 PGW-60 
1068906.348 516B83.049 478.33 Top of Cap 
106B 887. 797 516876.313 477.12 Top of Condensate Trap 
1068367 .811 516684.154 489.07 Top of Condensate Trap 

AQUATERRA 
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GMP-1 
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As Built Diagram 
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___ 42.0 ft. 
Bottom of screen 

(Not to Scale! 

All depths relative to ground surface 
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g TOPOFRIS~RPIPE •. ( :l'i,./\IR ROTARY O AUGER TYPE -----1"'.,._T"..,..=""'-"--,-,' 1-r-,· ,---'--·-•-·--..:.....-'-;;.;,, __ .:'-"-,,._. -
Yl OTHJ.m ,, ~~-,. •)-''"' .,,,.. • - '., Tftol DopUI, / lrl I .J, 

ELEVATIONOFM£A&Ufl1NG POINT Q REVEffaE O OTHER_, ______ t-M-l-,--TE-,INEL-'-L~OR--'11'-J.__,.~.,._AS_C_OMl'_l_ETE_O ________ _ 
· -r'.' · 1::,f"1'1,. ROT ... RY ~ I 1 • ::;> ~'-'! I 

I HEREBY CERTIFY THAT THE MONITORING WELL HEREIN DESCRIBED WJt.S CON~ 1°'RUCTEO IN ACCORDANCE WITH THE.:DEPARTMEN 
OF'NATURAL RESOUF.ICES REQUIREMENTS FOR THE CONSTRUCTION OF MONITOAING'WEl.LS. ·. 'c/i. 
_s/~~i-""\wr'°{corn'JAC1'0Rl"~RM1T• 11 ;n.11 l~?.TE L /sJ9}lAT1JReD1•L--·,:.r.z • .j_ "'-'I .,..,,1, '"'"'!-PAT~, . ✓ 
~ \ -\ I .h«--r-\..1\ . ..,.. ra,;tJ 1"11-1rr Vt'J::? !71? !('..,- -- - - _ · ~ - ,.... . (~ _;,·.~ · i" 

/;t_O, ,_,..,,._ :·_.'.• .' 5·1"""., _.1__ l-' • DISTRIBUTION: WtllWOIVla,"1<1111 CANARl'IMONITOfllNG '191-L COM"AACTOR .. PINK/qi,v!ER /I .. ·.;"1- ""'"® ,. 
\ . ! M.\IL.WHJTECOPYTO:CEPARTMENTOFNATURALRESOURGES,P,0,.BOX~O;R0ll.A,MCll8'5402 _"<,c, 

ENCLOSE $3$ PER MONITORING WEl..l FOi'! THE C!:RTIFICA TION FEE WITH!N GO DAVS AFTER WELL C0M"LET10N 



Approx. 
492 MSL 

2206S-BL 
GMP 
GMP-3 

GMP-3 
As Built Diagram 

I 
Vapor 

sampling 
port 

....... 3 ft. 

I 

1 In. diameter 
PVC riser 

___ Locking 
cap 

Concrete 

3.0 ft. 
Top of bentonlte chip seal 

6.0 ft. 
Top of sand pack 

7.0 ft. 
Top of screen 
(0.010-inch slotsl 

--- 50.0 ft. 
Stainless steel centralizer 

___ 10i.5 ft. 
Bottom of screen 

(Not to Scale} 

All depths relative to ground surface 



OFFICE USE ONLY OIi Tl! RECEIVED ··- ,, 

;I REF.NO. 1451 57 
1? 

. -: -~~-. .MISSOURI DEPARTMENT OF 
-NATURAL RESOURCES 

C-1\.NO- CHECK NO. ·-·,,'.· ·-:,;, .... , -., .. ~--

_DIVISION OF GEOLOGY ANO ST .. T!iWEI.L NUl,181!1< TRANSMITTAi. NO. :-. <•'.:' 

I.AND SURVEY ; 

MONITORING WELL 
Cl<oCKEDB1 AOI.ITE 

\. 

CERTIFICATION RECORD APPI\OVEO BY ENTERED 

""'' Ph• •• a 
INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR 

ZIPCOOE 

t 'fiJ'-f Z.-

OWNER AODREss 1c1n 
I 

VARIANCE ,..e:f vEs 1° .. TeissuEo 1o - z,_ .,, LocAT1ouoFwELL 
D S"IOW LOCATION IN 

ISSUEiO NO lvAR1ANCeNvMeE>t V ~5J SECTION PLAT 

5, .. rH1 e •+".> + ( ai. ,•Lf:1,,., Q + -r;....,,,.___ ... n 

J.• J CI t ,.,4-J e1i1. s,t. c I(,~,• l,c-.. _:,, 

TELEPHONE 

"5 I 'i 
ZIPCODE 

COUNTY ';;·f (_ •· -'! .i ··-
SURFACE ELEVATION -t, '-17 'zS" 

~ARGESTY, 

........,_.,..,"- ...___y._ ---'A 

oe_s_CR_IB_E ... L"'O"'CA--'-'T1-'0-'N;,-0-,'F-T',-H-'-E-w_E ... LL-S..:;O;.;W:::.-E.;;.W;..O.a:U ... LO'-"BE"'A..,.B-LE-..,.T-:0-V-"fS=IT,-IT--I■'"'· $"AU.EST• 

~~ Ir\""~ it-- '· t v- ;;,t mMI 

1,z.1< e,,.,.d. SEC, __ TWN. ____ N.RNQ. ____ EOR' 

------------------- LAT,_1_1._. 2 t,,, 'Y1 .. I.ONG.?('; • - 1.-;t, · Jk. 
MONITORING WELL INSTALLATION 
CONTRACTOR'S NAM£ 
DRILLING CONTRACTOR'S 
NAME 

W£LL CONSTRUCTION INFORMATION 

PERMIT 
NUMBER 

PERMIT 
NUMBER 

001,.;J..6/ k,.J,--.,n .. 
,. 

t)O 1'2. b I !,,,).,';;. 

TYPE O MONITORING WELL TYPEi~F O AZAROOUSMATER!AL MOMTORINGFOA:(Cl-tE'.CKALI.THAiAPPLYI , ... 

w~ri. D l;leZOMETER , :i2i::N• LANDFILL O OTHER Q v,9.c. D METALS □ PETROLEUM PRODUCT 
i:;;:rOTHER Q--:, iJ,,,.•;e O L.U.S.T- J:J15THEA.Js-4::, . ONLY :• . . 

Pl,o- l.fil<GT!i ; OIAMET'EROF WE1GI-ITOR l"' .. "El'ER"'"O JOIITTs ~THR 'ETERIIU. D THERMOP\.ASTJC,·F lOCK;INGCAP? TECTIVE CASING SDA • D£PTH Of • 
CASING _,,,,,,- ., .CRIU.HCLl).IN. 0 MeCHANI El.OED STEEL O FLUOROPOLVMER _ES ONO 
f~~igl .:;;. FT. (,a IN, '-f() 1)-'.1i :ZFT_ ~· TYPE - ?;>., 

CAP VENTEC MA TERI .. \. DEPTH FROM THe $l;Rf'ICE ' r,,,t'",. l)ESOR1ee KOW TKE FLUSH MOUNT WAS 

D YES ,-/NO CASING O C"MENT TOTHeeoTTOMOFTHE TYPEOF'iCJ ABOVE coNSTRIJC1l;D~-:.: ,y:,.,. 
p ,. C,,SINLHiROl,IT ,;£Al 811J\lFACE GROUND , l_ ·/ 

wi;~PHOLE? ;::.._~~._J2""coNCRETE --z_ e~~- □ FLUSH ~.,---JJ'T't--1,..,,,,__ _____ _ 
.e1YES D NO D OTHER -- __., FT. MOUNT 

CENTAAUZER use:o I...J ~ 
ON RISEII ...B'"'ves l.(lCATEO AT 

Ll:NGTI-I IOlAMETER OF WEIGHT OR 
RISER /;2. RISER PIPt SOA • 
PIP'E ~ ,,.{ 

DETAIL& 7,ip fT, / IN, ,1/V 

OIAME'TERQI' 
ORU.l.HOUl 

(,p 

.,'OINTS _.,gl Tl-lllliADEO MATERlAi. CJ,.,rHERMO PLASTIC 

0 MECHANICAL O WELDED O STEEL . '"t) Fl.UORO POLYMER 

IN, D OTHER □ OTHER 

I Qj,EMENT SLURRY u CEMENT/BENTONITESLURRY 

ANNUi.Aii ~aENTON1TE SI.URRY BAGS OF 

l,IIATEl'liAL !.ENG'!l-1 OF 

BENTONITE BENiONITE _,,,,,,., ~ 
SEAL IJ NONSl.URRYSENTONfTE ;~:1:T~USSO--
-· /JYPE: " WATER l)SIIDJIIAG GAL 

KA!. 0 SLURRY ¥CHIPS 5 
0 GRANULAR O PELLETS 

PRIMARY ~ANO , 
.FILTER,"' 0 MANUFACTURED 

PACK □··••"""""• 

.. WELL· :c· 
5CRl!EH , ... 

:< WAS THl WELL SACK 
BACK Flu.ED? ...,,,.. .. 

FILL D Y5S ;a NO 

FT. 

GRAIN SIZE 

::{Lfu 
!.£NOTH OF FU. TER MIITHOOOF ...-11on1n1h11 
PACK WS~l'IQH 

CQft,Jffil'jtoN FUT 

'J(p "'l'PIIKlnlhefilei P~Olil 

FT. ~ (--()-1""'>•.oil.. -- SUIIFACi 
~atpnm. 

<,AA.1NSIU LENGTH OF FILTER MITTHOOOI' 

- PACK INSTAI.I.ATION 
OIIP!l>IOl>llttomol J:, - l'T, - p-~-..... ~ 

OIAMIITER 

I 
IN, I 

SLOTSl2:E WEKmT011 mli RfAI. 

I ,, so"• J'1'\ .PLASTIC . :3· 
:,.. ':.<it..' ' ,..; STE!'l °"I"!',..._"' 

o- . . 'I I Fl ,.,.,on.,,.,, VHCD Annularkal, 

MATi;Rll\L USED LENGTH OF BACK FILI.ED 
!!ORE HOLE Deplh ID Topp( __ ,,_ 

BENTON1TE-SEAL 
~STA~IN 

J;3'1JNSATURATEO 
' ZONE . ~:: .. □ sATIJRATED·zoNE 

-< !'0R~~~iot1 
.. · · , ?E$CRIPTION 

r.====~=---===-::-~-r,::;;;"====;::";".::-----------i o.p10 lo Top or 10. 7 STATICWA,c. l.'J."'l!l- AaETffiOM ML.ILTIPLECA$EOWEU.S 11«een: 

' .,I/ I\IEASIJAINGPO!NT SUflMlT ADDITIONAL A& lfLIJLT DIAG!IAM SHOWltlG WEU.1------f----<..-1----..----.J-;i-.. ---

OATilOI' STATIC ~~rr hE"3f'.., -, g:~~;r.~;IAr;.~~.~i~:,~ i~. AND SIZE QI' 1,1.l. /{)' -i . . .. 

Ml!ASURIHGPOINTfOfl!iTATICWATEALEVEI.IS DRIWNGEQ~IPMENT ll<IPd!IOBottomo! 'r ·• 
□ 1;0POFR!S!f:PIP~ _ .1 i:a<'.AJR ROT~RV O AVGEATYPE -----f-'11;;.;..c'•'c..;• .. .;;;""';;;;• _ __....,_~,-,'-----------
1:J""OTHER · ~•-- I . ,~-· 1" . . 1-T_olll_Do.;;.plh,_;_ _ _,.JL~/)')_:z._;;;,.,_ ________ _ 

EUVA.TIOtlOFM~l,\lRll>i,Q,!!l)lfllT O REVERSE O OTHER------- OATEW!aU.llRtLfiN,GW/\$COMPLIITEO ·.·" 
· i---,'"'1 l"j) ROTARY -, /!<.JIG, 

I HEREBY CERTIFY THAT THE MONITOFUNG WELL HEREIN DESCRl8EO WA.S CONSTRUCTED IN ACCORDANCE WITH THE .. DEPARTMEN~ 
-OF NATURAL RESOURCES REQUIREMENTS FOR THE CONSTRUCTION OF MONITORING WELLS. 

,_O 780-1414 ll-95) I DISTRIBUTION; WHITE/DlVfSION' CANARY/MONITORING WEI.I. 9?NTRACTOR . PINK/OWNJl"'T 
·. MA1I:WH1TE COPY TO:"OEPARTMENT OF NATl.JRAl. RESOl.l!!C£5,·'1(111. eox 250, ROl.t.A., MO 656' 

ENCLOSE $35 PER MONITORING WELi. FOR THE CERTIFICATION FEE WITHIN 60 DA'/$ AFTER WEU- COMl'l.ET!ON 



2206S-BL 
GMP 
GMP-4 

GMP-4 
As Built Diagram 

I 
Vapor 

sampling 
port 

--3 ft. 

1 In. diameter 
PVC riser 

,,...,...~_Locking 
cap 

t. 
of bentonite/cement grout 

___ 5.0 ft. 
Top of bentonite chip seal 

___ 8,0 ft. 
Top of sand pack 

____ 10.0 ft. 

Top of screen 
(0.010-inch slots) 

___ 65.0 ft. 
Stainless steel centralizer 

130.0 It. 
Stainless steel centralizer 

___ 134.5 ft. 
Bottom of screen 

(Not to Scale) 

All depths relative to ground surface 



OFFICE USE ONL. y QATE RECEIV~D 

ne•-No. l.bc.j~4 
,,::: :-·-:•. MISSOURI DEPARTMENT Of" 

NATURAL RESOURCES 
C.R-NO. CHECK NO. 

DIVISION OF GEOLOGY AND STATe wau•IJMBEl1 TRANSMl'TT Al- NO. 

LAND SURVEY 
CHEcKEDBY MONITORING WELL RpUT~ 

CERTIFICATION RECORD APPFIOV~D-1!.Y ENTERED 

""' ••• "" INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR 

STATE 

f'VI~) 
OWNERNAME 

OWNEFI ADDfl~SS !CITY 

! 
STATE ll.lPCOOE 

LOCATION OF WELL 
SHOW LOCATION IN 
SECTION PLAT 

COUNTV_?~·-f",_(._.,...,~_,_·~~, _ 

SURFACE£1.EVATlON~:-_'--_i_7.....,i<'---··-

MONITORING WELL INSTALLATION 
CONTRACTOR'S NAME 
DAit.LiNG CONTRACTOWS 
NAME 

i l A-I/le'.- t,..j .• ->i-r:,I •\. 

WFLL CONSTRUCTION INFORMATION 

___ ¼ 

PERMIT 
NUMBER 

PERMIT 
NUMBER 

LARGEST Y, 

____ ¼ 

OOIZ/;, f t-..Jr'~fl'\_ 

QUli! i:, I I,,; f"':,,,. 

TYPI; 
OF 

WELL 

0 MONITORING WELL TYPE OF : 0 ,SIAZAROOUS MATERIAL MONITORm<l FOR: {CHECKALL THATAPPl 'f 

Q.Jl ZOMETER ,_ 1 Jf~~EffLANDFILL CJ OTHER CJ V.0.C. 0 METALS □ PETROLE.UM PRODUCT 
IA""QTHER r,. _.., Vt ;,".l., 0 L.U.S.T. .Ef'OTHER c;;_.4 '> ONLY ·· .. ,:,· 

PIIO• LENCTI-< CIAM!i"tEROF WSIG!-<TOR ~IMOETatANDi~OINTS QT 01,Df/\-n.RIAL O THERMOPLASTICl~OCKINOCAP?-. Tl:CTIVE CASING SOI<• !>El'TM OF 
CASING s / '-((.) 001;;,o/iN. 0 MECHA WEl.DED STEEi. 0 FLUOROPOLYMER YES ONO 

\,~;~:, FT. W IN, '?_:, l'T. ER TYPE 

I CAPVetlTEo 

0 YES...EfNO 
Wbc!)>OI.E? 

OliSCRISE HOW THE FLl.>SH MOUNT WM; 
CON$TllUCTED 

1 £::rves D NO 
' CENTRAi.iHi\ USED O NO 

011111sER .Er YES 

FT. 

MATERIAL 

~TAINLESS STEEL O OTHER 

RISER 
PIPE 

DETAILS 

LENGTH 
~!SEA PIPE SOR • IDIAMETEll OF tWSIGHT OR OlAUETER OF JOINTS .,¥°THR£AOE.0 

ORILL liOJ.E O MECHANICAL O WELDED 

ANNUi.AR 
SEAL 

10 I ,,/() 
FT, IN, ,::? 1 

11=:!J.EMEN'rSLURRY , □ CEMENTlaENTONITESLURRY 

~BENTONITESI.URRY BAGS OF 

D NON !,LURRY BENTONITE ;,E::,:0~7: USED--
: TYPE; WATER USEOlllAG GAL. 

0 '"· □ OTHER 
MATE'IIAL 

SENTONITE BENTONITE" ,....L 
SEAl O SLURRY .J,d'" CHIPS 

D GRANULAR D PELLETS 
tnrormauon in: thlll 

MATEl!IAL 

CJ STEEL 
D OTHER 

LEllGTHOf 
SEIIL 

GRAINSl,i';f LIWGTH Of FII.Tl!R M£THOOOP 
PRIMART mAND .. - PACK INSTALLATION ¢:Ol:umn-t:oti>e FEET 

fl~TER ;2.o(rri.J l:L7 -£'.,--i~ •uJ)llllodln"'9FNl F'ROIA 
P4CK ANUFACTI)RED 

l'T. 
from6urfai:e: $URFACE 

NATI""' ·• - Qa[Ulftft 

ISl!COHDAAY 
TYPE ', . GRAIN SIZE cENGTH OF FIi. Tl!R MoTl<OOOF 

w;,~FACTURE~ 

Pl>.CK INSTALLATION 
0tPU\.to bottam of 3 FILTER - -- .. 
ProlRIIW, cu.)rt; PACK Fr. s.111~ 

l.£NGTH 01' SCREEN OIAMeTEFI 

WEU 

l 2 .;>: · SCREEN t ,,,.-.. ,, .. FT. I. 
1.ENGTH OF SUMP. 

JUMP 1v/1t DETAILS 

OIAMETell OF SI.IMP MA.TII~lAl § PVC O ST~I- f1 --· ~~..c!:C(l'ffi'MER O"l'lhloaa...01 
B•nlo-~•S.lli: 

WM THE WEu. BACK MATERIAL USECI I.ENO.TH OF. BACK FILI.ED 
BACK FILI.al? 
flU CJ YES ,,.ra<o BORE HOLio l>opl~ lo Top DI 'p --- --- PWl'ila,y ffflffi>ac:k~ 

/ 

.k:i'THERMO PLAS17C 
CJ FLUOROPOLYMER 

BEiNTONITS SllAL 
INSTALLl,O IN 

.0' UNSATURATED 
ZONE 

D SATURATED ZON!: 

FORMATION 
DESCRIPTION 

~,~ ... , 
C./.-1.-rrc::;_ 

S1'ATIC:WA11:Rj.EVEL FoETFROM MULTIPLE.CA$EOWEU.S =•:•T'Ol'oll•o /{,) 
, .,, ,CJ MEASUR!NGPOIN'!" suaMIT AOD11101-1Al l>.S SUlLT DJAGRAM SHOWINO m,.,f-'--;;,---+--+------~----

l>ATEOFSTI\TICWATEALEVa CONSTRUCTION DETAILS •NCLUOll!G TYPE AND SIU. Of- ALL · ;II -f z .. "i -, CAS1110, Ho1.e 01•uETims. AND GROUT vseo. 
M£ASIJRING POINT FOR l>fAlJC WATER 1.SVEt. IS ~ING "-OIJIPME'NT D<'!'lh ID llc1l0m o1 ( '3 £' :-:_. 
Q,;DPOFRIS~PIPE ~;, .. ; . )a.AIRROTARV O AUGER'TYP!ii 1-lho-"$-',;_,.'-'-. _ ___.._,,__.__ _________ _ 

lZJ OTHER l,,e "·'"'•"[-!,, .,. ·. f Tclolb°'' /'f?{ · . ,•. 
EU!VATIONQFM~U!!J'tGPOINT D REVERSE □ OTHER--------10.0.TtWELLDRILLING_WASCOMP!.ETEC //- / "':,_-~_-_'· __ c.7 

~ (...t 7"t-, ·>..; •. , •. ROTARY '-- I 

I HEREBY CERTIFY THAT'THE MONITORING WELL HEREIN DESCRIBED WAS CONSTRUCTED IN ACCORDANCE WITH THE.OEPARTMEN1' 
OF NA TUAAl. RESOURCES REQUIREMENTS FOR THE CONSTRUCTION OF MONITORING WEU.S. ·· , ... ,. 

~•G~Er'"\"'f.'r'NUIACTORIPERMIT• I°" /,.. 1s1GNATUAE:Dr•u.eR1Plo'IMIT,IP vyt.:.i..""/ , ..... , •. ,.,.\.._ IOATS ' ; 

I :;:~f:-;:', . l kn<r"".n /\ (iY:i')l'-JP/11 n1rt"Jif r A.A~.,.. tt L--~ _ I- n · ~rv 
I DISTRIBUTION; WHITEIOllllelON' CANARY/MONITORING """-1'1' CONTRACTOR PIIIIK#}WNER 

MAIL 11/I-IITE COPY TO: D~PARTMENT OF NATURAL Rl:SOURCESf P.O. BOX 250:ROLLA, Mel B!'.402 
ENCL OSI; $3S PEA MONITORING WEll FOR i-tte CERTIFICATION FEEW!THl N 60 DAYS AFTER w~u. COMPLETION 



AQUATERRA 
Environmental Solutions, tnc. 

13 Executive Dr. Suite 1 Fairview Heiahts IL 62208 
CLlENt: Republic Services. Inc. 

PROJECT NAME_: Bridgeton Landfill 

PROJECT NUMBER. 4768.10 
ROJEC1 LOCATION· Marylalicl Heights, MO 

BORING LOCATION. N: 1066895 E: 515160 

AES PROJECT l>.'0:- 4788.10 

AES .GEOLOOIST: T :Pool, C. Jo.ce 
STA.qT0;\,1£: oa1irn2 '"'""""" 09104/l-l 

!5,lli.RTTIME:; 

SAMPLE- $AMPLE 

NUl;1BER TYPE-

HSA-1 

SS-1 S$ 

HSA-2 cu 

SS-2 ss 

HSA-3 cu 

SS-3 ss 

HSA-4 cu 

SS-4 ss 

HSA-5 cu 

fl~ifSttTIME 

B.LOW R'1COYEo• O.EPTH. 

COUNT (FTJ Ill FEET 

-
2-

-
4-

-
2.0 6-

--
a-

...... 
m-

2.0 -12 -
2.0 16-

-
·1a-
-

20-

2.0 -
22-

-

uses 
Cl.ASS 

SC 

CL 

LOG OF BOl'!ING kO · GMP-4 

OR!LLINO CONTllACTOR: Robe(ls·En"ironmenlaf Drilling 

l'ili!LLER: Pa.Irick 
Oli1LL1tlG RIC: Track Mounted CME-75 

ORll._i.lN<:; METHOD: 8" 10 HSA, S" Air RQr;iry 

SAMPUNO MfTHOO: Solit Sooon, Cµttings 
BORING DlMAETER: 10"/6" 

WELL DIAMETER: 2x2" 
WELL COMPLETION; $llCk•VP 

SliRFACE El.EVAT!ON: 484,2 

WATEIHEVEL: -

SOIL OESCRWTION ANODRi!.UNG CONiliTIONS 

Top 2" roots and vegetation 
Medium brown (5yr4/4}, fine SAND wittl lean 
CLAY, moist 

Moderate brown (2yr3/4) very fine clayey SAND, 
mois1 

Moderate brown (5yr414) fine sandy CLAY, moist 

Color grades to dark yellow brown, slightly 
coarser {1 0yr5/4) 

Moderate yellow bronw (10yr5/4) fine sandy lean 
CLAY, moist 

Color grades to pale Brown (5yr5/2) 

SS-5 ss 2.0 261-,1-----1 
Grayish red (10yr4/2) clayey fine SAND, wet 

HSA-6 cu 

SS-6 $$ 2.0 - Light olive gray (5y512) 

HSA-7 cu SC 

- Saturated so no samples taken 

HSA-8 cu 

SHEET NUMEIER 1 of 2 
WELL CONS TRUCJION OETAJLS 

!AATE!i!/il;_ PVC PVC 
CASING OIA!.!laTER: :,- :,-

WELL TOTAL DEPTH "W 43: 

-!SCR.eoN LENGTl-l: w 35' 

~IS~R lENGTht '5:i II' 

iOI' OF SCREE;N; lil:lf i:E-' 

801)'0!.I 01' !;CREJ;il; ,ego: ..;2.a· 

scREE:N St.OT: 0.01!l!N il.-OHllk 

TOP OF Fil TER PACK: 4'5-' " 
TOPOFSEALo ,1- .. 

TYPE 01' SEAL: ~.sRa~n:iw.e:c:• -
TYPE OF FILTER PACK. '"""'"'"'" I Gi!-~.P-40 G~t.P....t;S. 

NOTES AND YELL CONSTRUCTION 

.. --- .. .. .. . .. - .. .. .. . .. - .. .. ,~·--·, I I 
"f(lti·cfGta\1-el Pa-ck5' ,,,·.,.· ,,·:...~· .. • • .+ .. './1r 

Top ol 4S S=•n 7.il' -,·.· 

--·· ... ·· 

... 

... 

...... -

-... •_;.,:_: •·,.· .. 

LEGE.ND: 
SS - Split Spoon 
cu -Cuttings Sample 
ST-Shelby Tube 

PIO• PhC>to/p-niza,ion Det!Jtio HA - Hand Auger 
PP • Pocket Penetrome~r iNa • Wash Bom 
HSA • HO.I/OW Stem Augers RB • Rock Bil 

THE STRATIFICATION LINES REPR_E.SENT APPROXIMATE. 
BOI.INDARYLINES BETWEEN SOIL AND ROCK TYPESi IN•SITU, 
THE TRANSITION MAY BE GRADUAL. 

AR -Air Rotary NX- Rock Core 



AQLIATERRA 
Emritonmental Solutions, Inc. 

13 Executive Dr. Suite 1 Fairview Heic:ihts IL 62208 
C.UEN'L Republic Services. Inc. 
PROJECT tJA!,!E:. Bri~ge1on Landf!U 
SAMPLE SAMPLE BLOW Rf(:OVf;fl.Y DEPTH uses 
NUMBER TYPE COUNT fFTJ 1N Feer CLASS 

-
HSA-9 cu 42 - SC -

44 -
46 --
48 --
50 --
52-

-
54-

-
66-

-AR cu 58 SH --
60 --
62 --
6◄ --
66 --
68 -

-
70 

-
72 --
74 --
76 --
78 --
80 --
-

-
ss--90 

LOG OF !lORiNG NO. GMP-4 

GEOU)GIST T.Pool, C. Jovce 
DATE. 01i131112 
PROJECT NUMBER 4788.1 

SOll Ol:SCRIPTION AAIO ORIL.LWG CONDITIONS 

Bedrock@45 
Very dark red (SR2.5) clayey SHALE, dry 
Light black in gray mottles (5b7/1) 

Red brown SHALE, wet 

Ba.nd of gray shale, wet 

Red brown SHALE, wet 

Boring Terminated@ 70.0' 

SHEET NUMBER 2 Of 2 

NOTES, GMP-40 I GMP-4S 

SQTl,i;rm of ◄S Si:::ree-n ~2,B' .·./ 

To;p oft.,o.,,-,efStil"I 43' ~ 

~ 
Top olGr'ave! Paci>: 45' • •• 

• • ■• -
- ' -.. . -.. 

-

-.. 

-.. -- -

.. · .. : .. 

.-... ·. 

• ■ •• - -·.: ... ·.: 
Sotta-m or -40 Seree-n 6-9' ... 

LEGEND: PID • PhQtOii:in/zaiiori Deiecio HA - Hand Auger THE STR/lf:IFICATKJN UNES REPRESENT APPROX/II/ATE 
BOtf/i/PARY LINES BeTWE!:N SOIL Jil>iO ROCK TYPES: IN•Sm.J, 
THE TRANSITION MAY BE GRADUAL. 

ss - Spiit Spocn PP - PQcket PenetrQmeter 
cs - s foot CME'Sampler HSA - Ho/low Stem Augers 
ST - Shelby Tube AR -Air Rotary 

WB - w,sh Bora 
RB-Ro,;:kBil 
NX • Rock Core 



GMP-5 
As Built Diagram 

i 
Vapor 

sampling 
port 

~3 ft. 

I 

___ Locking 
cap 

Concrete 

Approx. ___________ ..__ __ __.....,,...,, 

483 MSL 

2206$-61.. 
GMP 
GMP-5 

In. diameter 
PVC riser 

I .. 

. 

(Not to Scale) 

___ 3.0 ft. 
Top of bentonite chip seal 

____ 6.0 ft. 

Top of sand pack 

~--8-0 ft. 
Top of screen 

(0.010-inch slotsl 

....--- 50.0 IL 
Stainless steel centralizer 

117.0 ft. 
Stainless steel centralizer 

___ i17.5 ft. 
Bottom of screen 

All depths relative to ground surface 



.. ,:,r1~:~.. MISSOURl:DEPARTMENT OF 
NATURAL RESOURCES 
DIVISION OF GEOLOGY ANO 
LAND SURVEY 

MONITORING WELL 
CERTIFICATION RECORD 

OFFICE USE ONLY 
REF.NO. 1617 
C.R.NO. 

ST,.TE WEl.lNUMlll;R 

CHECKE08'V" 

APPRO'llli08V 

INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR 
SIT£/FACII.ITV NAME · 

--g f .'.J .. .,;-tr,-,"' LA ,..,J. (: I I 

r OWNER ADDAMS IC)TY 

OATEFM<CEWEO 

5 
CH~CKNO. ; 

T!IA~MITTA, NO. 

ROUTe 

ENTE~ED 

"• ••• 

TEL<lP><ONE 

I 3/l-f 73i tJ/7 
iSTATE 

I 
!ZIP CODE 

\ 
VARIANCE )2l"ves IOATE!SSUEO /v-.:r~-<il LOCATIONOFWELL COUNTY SI { ,_, ~ ' ··, 

□ SNOW LOCATION IN 
ISSUED NO l VARIANCENIJMIIEA: V 't! ;'J? SECTJON PLAT SURFACE ELEVATION 1: . o/ 7 ?f 

DESCRIBE LOCATION Of THEWELLSO WE WOULD BE ABLE TO VISIT IT ■ 
..... ~w.·.:.:::lc.n-1~•7.i-,.,...::G'.=-"'-"-s-f-,1--· -"'-':24i"'--j"'-,. _..;..;-'rc.:..tf·___...L..,_"-'.,"'""' .. ·..;..).:...( -<.;li-,----1 SMALLE$T ¼ 

. / r 1;.f.-.~ r, 0 \ C- IA ;,., i, .,_ :;;;::: ;? I.} "i~ ___ ¼ ___ ¼ 

c·~ l __ ,.. i ... ,:.., 11,~ . ,/,-:_{ ~· s.-1 ( h,,.d. '-t v' sec, ___ iWN. ____ N,RNG. ____ EOfl' 

--------------------- LAT.~• 2f>, ;;,<-{,I.ONG.:::,:,/, 1./-i'..,, • .f.±:_:. 

MONITORING WELL INSTALLATION 
CONTRACTOR'S NAME 
D!JILLING CONTRACTOR'S 
NAME 

r 

L...~ .,~,-.-( ... 1.J(' . .:,.., ...... ,.__ 
WELL CONSTRUCTION INFORMATION 

PERMIT 
NUMBER 

PERMIT 
NUMBER 

,;.· 

{)Ul2l I -C.,,;,--.,..,,., 

0,:112.b I t~v ,JJ,~· 

lVr>E 
01' 

W£U 

D MONITORING WELL T"l'PI! 01' I □ lj.AZAROOUS MATER!Al I "'°"ITORING ~OR: !CMECK ACL THAT APPI.Yl 

0 P.)EZ.OMETER . J ,!'J[:~lJ;;rLANOFILL O O"iHER 10 V,O.C. 0 ~ETALS O PEIBOLEUM PRODUCT 
ra-oTHER (:;,-A·, ·y,-_,,,.., 0 L.U.S.T. ICrflTHER ...... ,i ;>r ONLY 

CAPVE!fTeO 

0 YES J2"NO 
Wl!l!Pl10LE7 

0'YES O NO 

MA1'ERIAL lll!PTHfROMTHESU ... ACE r□':' ABOVE oesCRl8UIOWTHEFWSHMOUNTWAS 
CASING Q CEMENT TO 'lliE SOTTO'-' OFlHE TYPE OF . CONSTRUCTED 
Gl!OU'I' rtA CASINOGAOUTSEAt. suRFAC GROUND 
DETAILS ,),,'" CONCR.ETE ,z;, CO;'J'~· D FLUSH ,/41/d 

0 OTHER -- _. FT. MOUNT --,<-=c,<-'-'--~-----

CIWrAAU%Efl IJS£D O NO · 
ON RISES Q-y,,ji LOCATED AT:" 

, I MATERIAL ------------

/ /7 ~ ' I ST A!Ni.ESS STEEL O OTH!!R 

· AlSERPl!'E. I mA.ME'fEA. Of WlSlll,HTOR I CIAMcTER OF JOINTS Q-rHREADl1D 
SOR' CRILL " 0'-" D MlaCHAN!CAI.. D WELOED 

MATERIAL ~HERMO PLASTIC 

0 STl:£L O FUJORO POLYMER 

0 OTHER . FT, I IN. tf/) I (,;, , ... □ OTHER 

; IO .CEMOO"SWRRV 0. CEMENT/BENTONITE SI.URRY MATEfUAl. ll;:NGTHOf 
SEAL ,..,;.j~LAR ~NT□NITESLURRY BAGs.·oF 

□ · CEMENT 1.1$ED 
SEAL NON SLI.IRRY BENTONITE '!lo BENTON[TE U_S_ED __ -:::: 

BENTONITE BENTONITE 
SEAL O SLURRY ,J;a'.:!111PS .3 

TVPE: .,: WATER USEO/!lAG Gill. D c;IRANULAR D PcLLETS 

LENGTH 0~ FI\.TI;fl MeTHODOF in,ol'IINlfon -lft ltH1 
PACK INST llilA TION ealul'Etl!ttaN 

J/2- --r..-,,.,. ( ""ppllod , ........... 
FT, firvm:Simile• 

<:alum• 
, GflAINSI%£ 1.ENGTH OF FtLTeR Mi.fHODOF 

LEIIGTH 0~ SClll,l!N 
,. --. ,, 

-'~~;;;, -;~ml I o~iit;, ;:,. "· 

., . .-c., . .< . . · WJ\lHHE WELi. 8'iCl( · 
·. BACI( · · FILLED? . 

Fu Oves ~o 

PACI< INSTAUATlON 
b•.ptn: f.£l' llalloffl 01 ·-· -· P-• .. c-; 

FT. ho(: 

DIAMETER 
SOR< I' PI.ASl'IC 

SI.OT SIZE WEIGliT OIi M~T IIIAI. 

/(.) ;,{() ,,.-.; STEE!, · Doplhli>-·"1 
,.,, .. i ii I Fllll">C!n<>nJVUOR -.,6ut 

O,AIOETER Of $UMP 

. ------·· 
1.eNG'T'H OF BACK FILLED 
BOREHOLE 

Dapth to Int of 
-••Soll> 
o-loTapon .....,,_.,..,,_,..""' 
D«plll lc Top ot Ult 

FEET 
>l!OM 

SURFACE 

) 

l, 

~ 

·--~--' 

·' 

._; .. _\ 

I BEN'rONITE-S!;AL I INSTALL~ IN hUNSATURATEO 
ZONE 

SAT~RA'T'EO ZONE 

l'OIIMATION 
DESCRIPTION 

., 

STATIC WII.TER UYEL FEET FROM MULTIPL,I;'. CAll~O WELLS 
·,. J/J(.)-"· MEASUAl'IGPOINT SUIJMIT ADDITIONAL AS BUILT D1AGMM SHOWING W£,1.t------r---t-------:t )}; -.,., .,.·. 

,. _·.At,·· DATEOFSTATIC.WATEAL!;VEL. CONSTRUCTION OET/\ILS INCI.IJDiNG"TIPE AND S!Zt OF IILl 
. , .. ,,,. f/•/"5. '-ii.· CA!Sll,(G,~Ol.ltClilM.rms,.ANOGROI/TI.JSl!D, 

MoA$l.lR]NG POINT FOR ST"TlC WATER LEl/8. IS DRIWJl,(G EQUIPMENT o..,,b lo - ol / rl 
0 TOPOF·RIS2:_~PIPE 1 p..,q-RROTARY O AUS~TVPE -----•l-,._,_11an __ .,._. _ _.._-,-_.. _____ ._.·._,. ___ _ 
0 OTHER · · , · .. ~ · t-"_ ..... __ 0 _____ .._..11 ... '><.,__ __________ _ 

ELEYATIO>l o, Mli'ASLIRING POINT O RE'IEl'ISE O OTHEA -------- 0"TE Wl;U. C>RilklNG WAS COMPcETED 
. .,...,. <-l"'"l'--1. ROTARY J/. I-. - "j"") 

I HEREBY CERTIFY THAT TliE MONITORING"WELI. HEREIN DESCRl8ED WAS CONSTRUCTED IN ACCORDANCE WiTH THE;:01;'.PARTMEN" 
Of.NATURAL RESOURCES REQUIREMENTS FOR THE CONSTRUCTION OF MONITORING WELLS. ,: . ··· 

l"~~RE"'''f'{'v CONTRAc10R1PERMrr, IDA . L,,.,,, 1$•GNA,D1EllRl,L£!fPERM1u /'(NZ/, t <vr' ,.,.,,_ __ ,1 o~Tij · / ·- 1 
l+Y. n 1._),.,.,..,..,_ rrY~"IJ4P/t1 1 ?-Zrrh r ·.A --- - Q ,,,,, o i t1z:1 1~ 

i . DISTRIBUTION,, WKIT£/DIYmlON CAHAIIV/MONITOl'IING WELL ~~ACTOR PINICJOWNEf! l~ 
MAIL WHITECOPV'ro; ilePA!iTMENTOF NATURAL RESOURCES. P._91-"'~X 260, ROLLA'. MO 55402 

ENCLOSE $35 PER MONITORING WELL FOR THE CERT!FICA TION FEE W>Tf<IN 60 DAYS Al'TER Wl:LL COM Pl ION 



AQUATERRA 
Environmental $olutions, Inc. 

13 Ex1lcullve Or. Suile 1 Fairview Heiahts IL 62208 
CliENT: RePtiblii: Services, Irie. 

P.ROJECT NAME. Bridgeion landfill 

ROJECT LOCATIOII· Maryland Heigh\$, MO 

BORING LOCATION:· N: 1067135 E: 517115 

AES PROJECT NO: 

AES GEOLOOtST: T.Poo! 
ST.a..RTOA'IE 09!061l2 

Sf~'qT1IME 

SAMPI.E SAMPLE BLOVt RE",COI-IER'f DEPTH. uses 
NUMBER TYPE COUNT IFTI IN FEET CU\SS 

-
HSA-1 

i-
CL 

ML 

ss~1 ss 2,0 
-

HSA-2 cu 8-

-
10-

SS-2 ss 2.0 -
12-

LOG OF SORING NO.: GMP-5 

OR/LUNG CONTRACTOR, Roberts Envitoni'iienlal Drilling 

OR.ILllNG ~lG: Tra.ck Mounted CME-75 

DRILLING METHOD: il" 10 HSA, 6" Air Rorary 

SAMPLING METHOD: Soiit Spoon, Cuttinas 
BORING DIAMETER. 10"/6" 

WELL DIAMETER, 2a' 

WELL COMPLETION: Slick,Uo 
SURFACE ELEVATION: 486.2 

TOO ELEVATION; S-489: CMH9.!!I 

WATER LEVEL -

WATER.ELEVATION: • 

DATE: -

Gr!'lvel and brown silty CLAY, dry 

Brown clayey SILT, dry . 

Brown siltyCLAY, dry 

Brown silty CLAY, dry 

SHEET NUM8!,:R 1 or 2 

WELL CONSTRUCTION OE1'AILS 

MATERiAt. PVC PVC 
CASU'l(>OIAM~: Z' r 

WElL TOTALOEl'TH, ,,,. ,s 

SCREEN LENGTH: '" 35' 

RISER LtNGLH: ;,a-

TOP OF SCREEN, :!iltii; 

BOTToid OF SCREEl•t -::1.a· 

SCREEN SLOT: oci,o 11N 

TOP OF.flt TEil PACI<: 4-6' 

TOPOFSEAl: , .. 
TYP~ q,F :fiEAt..: 3M-" Btntb.t.itll! Chips 

lYPE OF FILTER PACK ,mos,.. I .GMMD G>,e.os 

.. --

'""~·-·1 
n:ip,a1 Gl'llvel P'atk 0.'6' .. -.: 

top of·5S ·Sct:iJ!el'I 10."i!' .. ·.: 

~-
■ .... ... - .. -.. -..... .,. ,, 

'I 

- -HSA·3 cu 

SS-3 ss 

HS.A-4 cu 

SS-4 ss 

HSA-5 cu 

SS-5 ss 

HSA-6 cu 

SS-6 ss 

HSA-7 cu 

HSA-8 CU 

LEGEND! 
SS , Split Spoon 

CU •Clittiflgs Sample 
St· Sh13lby Tlibe 

-
0.0 16- Tan to light gray silly CLAY. moist 

18-
CL 

-
2.0 

20-

- Tan to light gray silly CLAY, wet .. ·.: 

22-

-
24- .. • •,.•ft 

2.0 
Dari< grey silly CLAY, wet 

..... 

2.0 
301-1----ll-,----,-..,...--, · 

Gray silty fine SAND with clay horizons, saturatec 

SM 

36..-
Gray,. sandy, clayey SILT, wet 

38"'"' 
ML 

.--,.-• -40 

PIO - Phot0ieiniza/io11Detecto HA • Hand Auger 
PP - Poeket Penetromerer WB - Wash Bore 
HSA • Hollowsteni Augers RB - Rock Bil 

THE STRATIFICATION LINES REPRESENT Jll>PROXJMATE 
BOUNPARY L/NE!ii BETWEEN. S()IL AND ROCK TYPES: IN•SITU, 
THE TRANSJT.,tii,/ MAY BE GRADUAL. 

AR -Air Rotary NX- Rock Co.re 

.. ·.,.:• 

··.:• 



AQUATERRA LOG OF SORING NO GMP-5 SHEET NUMBER 2 of 2. 

Environmental Soluth111is;; lne. 
13 Executive Dr. Suite 1 Fairview Heig):lts IL ll:1'208 GEOLOGIST; T.Pdal 

CLIENT: R,ecubiic SBNices, Inc. OATE: 09/05112 
PROJECT NAIAE: Bridgetor, L•ndfill PROJECT NUMBER: 4786; 1 

SAMPLE SAMPLE BLOW Rt!C('JVEl=fl' DEPTH uses SOIL DESCfllPTION AND Dfl!U.ING CONDITIONS NOTES: OMP-1i0 I GMP-55. 
NUMBER TYPE COUNT (FT) IN FEET Cl.ASS 

Gray fine-medium SANO t!'l;lce grave!, .salurated .. ~· . .. .. . . .. .. .. .. - -. . . . . . .. .. .. - .. .. 
HSA-9 cu 42 - .. •' ..... - .. 

SP .. .. .. . .. - .. .. .. - .. .. .. - .. .. 
44 - .. . ~ .. .. - . . .. - .. .. - r'••• ~· . .. .. - .. 

Grayjine.-medium SAND with, claY,, saturated Sottom af !SB Seniien 45.-8 . - .. 
46 

Orange red silty CLAY with shale fragments, wei ~ ~ - CL Top l)f L1-'.!wer S-e.al "16 

48 
. ·~ 

Bi!Refusal/ Bedrock @ 48' T~p -of G111:vel Pack 46' ~· ... · ; .. . - -
SH ·•·• .. 

50 
.. -- . . OranJle.br'!:,.m SHAL§.yet. . .. .-.... ~ 

Gray we.athered LMS interbedded wiih orange 
.. ■ ~~ 

52 - - -
brown shale; wet - .. 

Top of sos""'"" 51.8 ··-~-· ·• ~~ - -.. . .. " 54 - - .. ·· .. · " - -... '· .. ·.:• -56 I- - .. . - .. - -.. . . 
AR cu . - " 58 - Competent LIMESTONE begins from cuttings 

., - .. . .. .. - -.. . . . .. -
60 .... 

Gray LIMESTONE, dry 
.. - . . . .. -- -.. . . .. .. 

62 - .. - . . .. .. - .. - . . .. -64 - .. - . . - .. - -.. . . -- .. 
66 - LMS ... -.. -...·.,:-.. - -... - .. .... 
68 - .. -- ..._ ... - -.. . . ·• - -70 - .. - . . .. -- -.. .. - -72 - .. ·- ' . .. .. 

I- .. - . . 
74-

... -.. - .. .. '· - -.. . . . - -76- - .. .. .. - .. - . . .. -78 - .. - . . .. .. - Gray l.!MESTONE, wet . ' -- ··.: .. so - .. -· ·-· ··:..· ... 
t- ........ - .. 

82 Bo1!~m or SO.Soroo.n SU' .. 
,_ Boring Terminated @ 82.0' 

84-
I-

as--se-
-;10 

LEGEND: PID-Photoionizalion Detecl<;i HA • Hand Auger THE STRATIFICATION UJlES REPRESENT APPROXIMATE 

SS - Split Spoon PP - Pocket Penetrometer wa -Wash Bore BOIJNCIARYT,.!NES BETWEEN SOIL AND ROCK. TYPES: IN-SITU, 

CS- 15 foot CME Sumpler HSA - Hallow Stem Augeni RB-Rock Bil 
THE TRANSITION M:AY 8E GRAOi!Ai.. 

ST"ShelbyT.u~ AR - Air Rptary NX - Rotk Qlre 



AQUATERRA 
Environmentai Sc,lutions, Inc; 

13 .Executive Or. Suite 1 Fairview Heights IL 62208. 

cUeNrc Reoublic Services; Inc. 
PR()JECT NAME: Bridgeton Landml 

PROJECT NUMBER. -4788.10 
ROJECTLCCATION· Maryland Heights. MO 

BORING LOC"-TIQII: N: 1067308 E: 517573 

AES PROJECT 110: 4788.10 

AES OEOlOGIST: T.Pool 
0910711:2 

SlAA'TTiM£: 

SAMPLE SAMPLE BLOW R:i;cQVERY DEPTH uses 
NUMBER TYPE COUNT (FTJ IN FEET CI.AS.S. 

-
HSA-1 

2-
ML -

4-

SS-1 S$ 

Cl 
HSA-2 cu -

lOG OF BOfUMG NO.: GMP-6 

DRILLING CONTRACTOR: Roberts Enviroornerilal Drilling 

DRILLING RIG: Track Mounted CME-75 

DRIUING METHOD: 8" ID HSA. 6" Alr Rilrary 

SAMPLING METHOD: SJJli\ SPOOn. Cuttings 

SORING DIAMETER: 11)"/6'' 

WELL OM.METER: 2x2" 

Wl:ll COMPLETION; Stick-UD· 

SURFACE.ELEVATION: 476.3 

WATER LEI/EL: -

WATER ElEV/\TlON: -

DATE: • 

SOIL DESCf!IPTIOII! AND DRl1'LING CONDITIONS 

Grass on surface 
8rown clayEly SILT, dry 

.,-,.,,---- .................................. ----1 
Brown silty CLAY, dry 

SS-2 ss 2.0 
10----Gl'ay .. moiiieci"brown clayey Sil T, moisr·-······ ........ ,. ... 

,-

HSA-3 cu 

SS-3 S$ 0.0 

HSA-4 cu 

SS-4 ss 2.0 

HSA-5 cu 

SS-5 ss 2.0 

l;SA,6 cu 

AR cu 

ML Brown sandy clayey SILT, wet 

-
-

20 ........ r-----l··· ...................................................................................................................... .. 
Brown silly fine SAND, saturated -

22-

-
24-

26-

-

SM 

SP 
Brown flfie-medium SAND, saturated 
Gray CLAY, wet 

2BHt----ll--··-----------------1 
Bit refusal @ 28 .O' 

- Gray weathered limestone With sand in cullings, 

32-
LMS -

-

Gr~y CLAY, Wet (Possible CLAY filled void) 
CL -40 

SHEET NLJMBER 1 of 2 

WE.LL CONSTRUCTION.OETAILS 

IMTERIAL: PVC PVC 
Cl}Slt,/G DIAMETER: ,. ,. 

WELL ,OTAL llfiPTH; ?& ,... 
SCREEN LENGlH: 4~- w 

RISER.LENGTH: l:li t.:,.6 

TOPOFSCREeN: 21) .•• 1-0JJ.' 

BOTTOM OF.SCREEN: tW,e' 25.fi:' 

SCREEN SLOT• Q:.01UiN lJ.tl101:N 

TOP 01' l'l\.TER PACK: 2B' .. 
TOPOF.SlaAL: :,,;i· ,. 

TYPE OF SEAL 3.~~~,1:1~.CR:pli- ,. 

TYPE OFFILJ"ER PACK: ,2120 :sfoe . I Gi.iP-s1l GM~~• 

NOTES ANO WElLCONSTRUCTlON 

-- """ - • - - 1■ ... 
- • ... .. 1■ ... '~·~··-,111 

TQP,(ltG~'irelfl'Siclr.1HI' .. :.,.• ,...,••+"~· ~.: 

Top 016S Streeo 10.a· •·.: 

B:oUami::if BS Si;:fe:en 25.8' •• • • ■ 

Top o1 lo'.,,.rSeal ;a.o•~ 

.. ·. 

... -Trap of 60 Sere.en 2"9-.-8' .. ·.: _ 

-.... -·.:• .·.: 

-

.. . . .. 

-.. -... 

-... 
... 
... ... 

+.' ... "' 

LEGEND: 
SS · Split Spoon 

CU -Cuttings Sample 
ST- Shelby Tube 

PID - Phofoioniiation Det/Wto HA . Hiiiid Atiger 

PP • Pocket Penelrometer 

HSA • Hollow Stem Ai.Jgiirs 

AR. - Air Ral<11Y 

WB • Wash Bore 

RB-Rock Bit 
NX- Roel! Core 

THE STRAT/FJGATIQN LINl:S Rf;PRESENT APPROXIMATE 
SQUNDARYLINES SETWEENSOJL ANO ROCK TYPES: IN-SITU, 
THE TRANSITION MAY SE GRADUAL. 



AQUATERRA 
Environmental Solutions, lne. 

13 _Execulive br. Suile 1 Faiilliew Heiohts IL 62208 

CUENT: Reoub1ic Sel)lices, lnc, 
PROJECT N,:\ME: Bridgeton Landfill 

SAMPLE· SAMPLE E!LOW 

NUMBER TYPE COUNT 

AR cu 

REC?VERV DEPTH 

(FTI IN FEET 

-
42 --
44 -

-
46 -.... 
48 .... .... 
50 --.... 
52 ..... 

-
54 -I-

56 ... 
..... 

ss--.... 
60 --
62 --
64 --
66 --
68 -

-
70-

-
72 ... 

'-

74.,_ 

>-

76 
..... 

78--

-
80 -;._ 

82 .... -84 ... 
i-

86 .... .... 
..... 

90 

uses 
CLASS 

LMS 

GMP-6 SHEET NUMBER 

GEOlOGiST: 

09106112 
PROiECT NuMBER: 4788.1 

SOIL DESCRIPTION AND DRILLING CONDITIONS I/OTES: GMP-60 

Gray weathered LIMESTONE, sand in cuttings, Gray - -------

.·.: 

......... 

. -· 

Boring Terminaled@76.0' 

LEGEND: PIO• Piiot~irmizationDetecto HA· Hand Auger 

SS • Spiit $peen PP • Pocket Penetrometer WB • Wash Bore 
CS - 5 loot CME Sampler HSA • Hollow Siem Augers RB - Rock Bil 

THE STRATfFICATION LINES REPRESENT APPROXIMATE· 
BOUffDARY LINES BETWEEN SOIL AffD ROCK TYPES: IN-SITU, 
THE TRANSITION MAY BE GRADUAL. 

sr -Shelby Tube AR -AirRotary NX. Rock Core 

2 of 2 

GMP-6S 



AQUATERRA 
Environmental Solutions, Inc, 

13 Executilie Dr. So~e 1 Fairview HeiQhts IL 6220S 

CLIENT' Republic Services, Inc. 
PROJECT NAME: 8ridg~ion Landfill 

PROJECT lillll'IBER. 4788.10 
ROJECT LOCATION: Maryland Heighls. MO 

BORING LOCATiON: N: 1066503 E: 517249 

AES PROJECT NC: 4786.10 
AES_GEOLOOIST: t.Pool 

S,f."ARTnA.TE 

fJMsail'-M5: 

SAMPLE SAMPLE: BLOW liJacc"'1W DEPTH 

NUMBER_ TYPE COUNT ll'T) IN FEET 

I-

HSA·1 
2--4-

>-

SS-1 S$ 2.0 s--
HSA·2 cu a--

10 

uses 
CWISS 

CL 

SP 

l.OG OF BORING NO· GMP-7 

O!;ILLING CONTRACTOR: Roliert• Erni.ir<>nmental Dtilliri!l 
Oil!UER Patrick 

ORII.U/,IG RIG:. Track Mounted CMl:-75 
ORJUING METHOl;): a· ID HSA. 6" Air Rorary 

SW.PUNG MEU!OO; Split $noon, Cutilrms 
BOR_ING D!AIM:TElt 10"/6" 

WELL DIA.METER; 2)(t· 

WElt COMPLEiiON: S\iCk·UP 
SURFACE l:'i.EilAtioN: 480.7 

TOC_ ELEVATION:- S-483:5: 0-41l3 .. 56 

WATER LEVEL: 

WATER €l5VliTION: 

DATE, 

SOILDESCRJPTION AllO DRiLLiils· CONDITI0"1!> 

Grass on suiface 

Brown silty CLAY, dry 

SS·2 ss 2.0 
Brown fine SAN□-, d...,.ry ___ ........... -··-·"··· ........................ . 

1---1---1 8.iown cfayey SILT, moist 
'12-

HSA-3 cu 14,-
ML 

SHEET f•ll,ll\18ER 1 of 2 
WELL CONSTRUCTIO!'I OET AILS 

MA'l'ERii>J.. PVC PVC 
CA'SiNG OIAME'.l'ER: ,. 2' 

WELL TOTAL D'EP'l'H ,~~- ,,. 
SCREEN LENGT):i: ao· ZS' 

f!ISER L~NGTH: 3:l' .. :ir ,.ar 
TOP OF SCREEN: ,, .. . .. 

IIOTTOO OF.-SCRE-ENc 1:178' 318' 

SCREEN SLOT· Q010fN '3.-0101.t-.\ 

TOP OF l'll TER FACK. ~.\l' ~.s· 
10p·.oio SEAL; >T " TVP_E 01' $1:J\L; ~ Sefll0;nru.rpnp5, 

~ 

NOTES ANO WELL CONSTRUCTION 

ss 
t-+-----1...----,,.-,,----,-----·----···· .............. . 

Brown silty CLAY, moist .. .. ...·,:• 
SS·3 

HSA--4 cu 

SS-4 ss 

HSA-5 cu 

ss~s ss 

HSA-6 cu 

SS,6 ss 

HSA-7 cu 

AR cu 

LEGEND: 
SS · Split Spoon 
CU •Cuttings Sample 
S'r · Shelby Tube 

2.0 

2.0 

2.0 

2.0 

16i--

-
18-

CL 

-
201-+------1··········- .. ·········-·· .. ·········· ........................... ,, .... ----

- Lighl brown mottled gnay clayey SILT, moist 

-
ML 

Gray clayey sandy SILT, moist 

-
JOt-t-,S::,:M-::--+G'ray clayey silty SAND, wet . . 

-
34-

-
--4Q 

Gray fine-medium SANO, saturated 

SP 
ROUGH DRILLING 33.0'-35.0' 

Bit refusalfBedrocl-:"at 34.5' 

LMS Gray Weathered LIMESTONE with shale and 
sand, dfy 

.. •·,.· ■ 

PIO· Pholciio11i2alion Delecto HA · Hand AV91!ii" 

PP - Pockei Pl;lnetrometer ~ • Wash Bore 
HSA • Ho/lJJW Stem Augers RB · Rock Bit 

Jffl: STRATIFICATION LINES REPRESENT APPROXIMA_TE
BOUNi:JARY LINES BETWEEN son. AND ROCK TYPES: IN•SITU, 
THE TRANSITION MAY BE GRADUAL. 

AR • Air Rctary NX. Rock Core 



AQUATERRA LOO OF 80RING NO' GMP-7 SHEET NUMBER 2 of 2 

Environmental Sol11tlons, Inc. 

13 Ei<eCutilie Dr. Suite 1 FaiMewHeiQhlslL62208 GEO~OGIST, T.Pccl 
CLlfNT, Republic s:ervfces. Inc, DATE .. 

PROJECT tW.1Ec Bridgeton Lillldlill PROJECT NUi.lEIE!l: 47ll8,1 

SAMPLE· SAMPLE BLOW REl:".(NER't DEPTH uses 
/liUMBfR TYf'E COU!>IT IFT) IN FEET CLASS 

SOil OESCRlPTlON ANO OR!LL1NG CONDITIONS WOTES: GMP-70 I GMl'-7S 

AR cu 

LEGEND: 
SS - Sp!// Spoon 
CS • 5 foot CME S11mpler 
Si -She/by Tube 

-
42 -

-
44-

-
46-

-
48 --
so-

-
52-

-
54-

.... 
56-

-
58 --
60 -

-
62--
64--
66-

-
68 --
70-

-
72 -.... 
74 --76i-

i--

78t--
BOt--B2i-.... 
Bil-

-
90-

-
100 -

LMS 

Gray Weathered LIMESTONE with shale and 
sand, dry -~-~-----------~---·-
Limestone becomes saturated 

Weathered Limestone ends. dry 

Gray LIMESTONE, dry 

Gray LIMESTONE, wet till ehd of boring at 118' 

.. . . . , -·.: .. ·.: 

.. - .. 

-.,.·,..: .. 

-.. .. . 

-.. 
-•·.: .,·_; .. 

. . . . -

-... 
-", --.. : ,.•_·. -. , 

-.. •.: •· ... • .. 

. . . . ... 

--118 Borina Terminated @: 118' Bonomo110 sc;r~~• m.a· •·.· ·•-·, 
PID • PiiotoianizatiOli Deiec:to HA - Hand Auger T~ STRATIFICATION L/Nl S REPRESENT APPROX/MA E 
pp • Pocket Pe~trome/er WB _ Wash Bore B.OIJNl)ARY LINl:S BETWEEN SQIL AND ROCK TYPES: IN•SITU, 

RB .. -R·'-.~· .. ,, 81.,.. THE TRANSITION MAYBE .GRADUAL. 
HSA - Hollow Siem Auge~ """ 

NX • Rack Cora 



GMP-8 
As Built Diagram 

I 
Vapor 

sampling 
port 

-3 ft. 

___ Locking 
cap 

Concrete 

Approx. ___________ ___._ ___ _...."'"-'"-,, 
500 MSL 3.0 t. 

2206S-BL 
GMP 
GMP-8 

1 In. dlameter 
PVC riser 

> .. 
~ 
L 

·, .. 

Top of bentonite/cement grout 

___ 7.0 ft. 
Top of bentonite chip seal 

___ 10.0 ft. 
Top of sand pack 

___ 12.0 ft. 
Top of screen 

(0.010-inch slots) 

___ 50.0 ft. 
Stainless steel centralizer 

100.0 ft. 
Stainless steel centralizer 

___ 101.5 ft. 
Bottom of screen 

(Not to Scale) 

All depths relative to ground surface 



MISSOURI DEPARTMENT OF 
NATURAL RESOURCES . 
DIVISION OF GEOLOGY AND 
LAND SURVEY 

MONITORING WELL 
CERTIFICATION RECORD 

.-.- .. ·· -.· _- .·,_ 

OFFICE USE ONLY 

161716 
C.R.NO. 

STATE WELL NUMBER 

CHECKED BY 

APPROVED BY 

INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR 
WELL NUMBER 

1 :.: 1.i _·. ___ \.. -(::~--";"i·'t i..., kh 
Ir, .. .-. 

OWNER NAME 

OWNER AOORESS ICHV 

OATERECEIVEO 

CHECK NO. 

TRANS MITT /1.l NO 

ROUTE 

Ei'/'tEREO 
Ph1 

STATE .. 

I j \ 

TELEPHONE 

'..;, / '-i 
STATE 

Ph• PhJ 

ZWCODE 
'i.:../l_ly 

ZIP CODE 

COUNTY-':::,'-ri_~_1 _·'·--'---

SURFACE ELEVATION-~-• _,ei_' --•~:•c..· ___ _ 

LARGEST 1/, 

" 
____ ,. ____ 1/, 

SEC. ___ TWN. _. ___ _ N,RNG. ___ _ EORW 

~---------------'----------- LAT . .:-J;;: • LONG, L..'.}_e ,i/ i{ ' !Z 

PERMIT MONITORING WELL INSTALLATION 
CONTRACTOR'S NAME NUMBER {)(// 2 DI t. _!/'Ii\. 

PERMIT DRILLING C:OtffRACTOR'S 
NAME NUMBER. j() <- I (,Ji i, l 

WELL CONSTRUCTION INFORMATION · .. ·. 
TYPE □ MONITORING WELL TYPEOF □ HAZARDOUSMATERIAL . · .. MONITDRINGFOll;(CHECKALLTHATAOPLV) 

OF D_ PIEZOMETER TPIAOLTE61NT•E Eri .. ANDFILL O OTHER □y.o,c. 0 METALS O PETROLEUM PRODUCT 

WELL [J OTHER ,,,· i: i~'-- ··· □ LU.S.T. ,.'□ OTHER '' :> ONLY 

CENTRAUZERUSED □.NO. 
oN RISER ,.ErvEs LOCATED AT 

MATERIAL· 

[JSTAINLESSSTEEL □ .OTHER 

·. , .. . .. LENGTH· . ·.1 DIAMETEn DF Ill/EIGHT OR I DIAM ET. ER OF . RISER . I · . RISER PIPE SDR # DRILL HDLE 

oii~7ts .. ·. ,. /7 FT. / . 1N G 
JOINTS . ,(::J'THREADED 

D MEt::HtiNiCAL □ WELDED 
.IN O OTHER · 

·.· 0 CEMENT SLURRY O CEMENT/BENTONITE SLURRY 
1 •· ANNUI-JIR Ja"sENT□NLTE SLURRY BAGS oF 

.SEAL O NON SLURRY BENT□NITE CEMENT USED ___ _ 
II BENTONITE USED __ 

TYPE-'------ WATEA USED/BAG GAL 

MATERIAL . . • 

BENTONITE BENTQNITE . . .. 

· SE.t.L □ SLURRY ,,Ef CHIPS 

□ C,1RANULAR O PELLETS 

MATERIAL 

0 STEEL 

0 OTHER 

LENGTH OF 
SEAL 

TYP,E' 
PRIMARY [:l SAND 
FILTER 'O MANUFACTURED 
.. PACK , i7. ,.,.,,., . 

GRAIN SIZE 

· Z. ?1-;u 
LENGTH OF FILTER 
PACK 

.::.7 Z- FT. 

METHOD OF 
INSTA~'IION 

. /'/. 

i .. · ,;,, ! .· 

· : lnf,m:ma~n __ lo thla 
col-umri lo be . 
luppu~e°d i~ ~e Feel 
from 6Urfac111 ·· 
i:;~Uffln .. 

FEET 
FROM 

SURFACE 

. . LENGTH OF SUMP 

□~:i.s /L'~/,] 

BACK 
FILL 

WAS THE WEI..L □ACK 
FILLE01 . 

0 YES)'.fl'-to 

t i;iAAJtii 9lZE 

DIAMETER 

LENGTH OF FILTER 
PACK 

. FT, 

METHOD OF 
INSTALLATION 

. · .SLOT SIZE WEIGt<T DR MAJERI.A~: 
SOR. . .El PLASTIC 

. _. _ D.~~~tl •~- botiCm_ol 
Prol:1Ct.,1va_ca1ih9 

.··.-.-:-:.: -~r,Rt".:j . . . 

IN. 
.. l □ STl:EL 
•~· · D Fi 11n~n PQLV"CR 

Oe-pU1 ~o Bitt DI 
Anri~hv St!al: .. 

DIAMETER OF SUMP 

MATERIAL USE□ LENGTH OF BACK FILLED 
BOF!EHOLE 

. . 

. o·~P'!h' io Buti ot 
· _ · . -e~flti::irif~~ kal: 

o·eji1h_ ,a Tc:IP ni 
JJnniary F:UJ•r PaC!c: 

7 

.- :·. · D~plii._i~_,-~-p ~,the . l ~¥< 

0' THEAMO PLASTIC 

0 FLUORO POLYMER 

BENTONITE SEAL 
INSTALLED IN 

)2l UNSATURATED 
ZONE 

0 SATURATED ZONE 

fORM,>.TION 
DESCRIPTION 

( 

STATICWATEIIL.EVE9 .. FEETFI\OM· .... MULnPLECASEOWELLS. . ·.· . . Si:>ttn,. · · :. V 
:• ·:. 4. ce'. .. MEASUIIINGPDINT SUBMIT ADDITl□.NAl. AS BUILT DIAGRAM.SH □WltJG WELLr.-.-------+--: ... -. --+---------------! 

DATE OF STA'l'IC V/ATER LEVEL 1 -') CONSTRUCTION OETA.ILS INCLUDING TYPE AN□ SIZE OF ·ALL . 
: - -:_· ! ~ .•" f .,._ f ,-, / _CASING, HOtE mAMETERS, ANO GROUT USED. 

MEASURING POINT FOR STATIC WATER LEVEL. IS DRILLING E.QUIPt.!l!NT D~plh ID eonoffl of )be 
~. '.·•1:.□0TPH .. E□RFRISERPl·P.,E··· .. ,· ' .. -· ... 1.· ):::J',:1irn □Tr;RY D AUGER TYPE ------r"'--:•c"s..,•.,..""'-."..,'·c..--~,...,,,...,....~---------------1 
Wl ' . ',c'"❖ ,, :T~IIJ~.D~Plh:: . IJ.2-. 

i ti ER EBY CERTIFY THAT THE MONITORING WELL HEREIN DESCRIBED \'JAS co1115:rRUC::rTEDIN ACCORDANCE WITH THE DEPARTMENT 

OF. NATURAL RESOURCES REQUIREMENTS FOR .THE CONSTRUCTION OF.MONITOF!II\JGWELLS, 



MISSOURI DEPA ME TOF 
NATURAL RESOURCES 
DIVISION OF 
GEOLOGY AND LAND SURVEY 

l (573} 368-2165 

: MONITORING WELL AND ENVIRONMENTAL 
INJECTION WELL RECORD 

EFNO DATE RECEIVED 
00206789 

RNO 

TATE CERT NOAPF,-ROVED DATE 
082738 01/05/2000 
ATE ENTERED 

PHASE 1 PHASE 2 PHASE 3 
10118/1999 01101/1000 02/17/2006 

OUTE 

10/1511999 PUBLIC SAFETY 
PROBE GMP-09 

"HECK NO. 

PCD 

8706629 
REVENUE NO. 

102799 

lNFORMATION SUPPLIED BY WELL OR PUMP INSTALLATION CONTRACTOR 
OV\NERNAME 
FlRIDGETON LANOFILt AlITI IORITY 

0\1\NER ADDRESS 
13570 ST CHARLES ROCK RO 

TELEPHONE {OPTIONAL} DNR VARIANCE NUMBER =833.._--,,..,.....,--,. 
Applicab!o only tf varlanco was obtained f(om 0NR 

1r·~--------------..AT"t---···-·- --z,µ-·-
BRIOOETON MO 63042 

---------------- --~ACTHM1i:--···· 
S ff E NAME 
GMP-9, 

SITE ADDRESS ~F DIFFERENT THAN ABOVE) 

PROPOSED USE OF WELL 

Cl T 
MO 

z,p 

CT] MONITORING D GAS MO.'UTORING CJ EXTRACTION Q RETIJRN OR INJECTION CJ W,'.TER LEVEL MEASURE MEI-IT (only) 
(U!C PERMIT MAY HE NEEDED 

TYPE OF SURFACE COMPLETION (:]ABOVEGROUND □ FLUSH CASE LEt.'GTH ml! IN. CASE HOLE DEPTH filllJJ IN. 

PROTECTIVE CASE MATERIAL [?:) STF.EL O Al UMINUM O PLASTIC 0 OTHER CASE DIAMETER..li.Q IN. CASE HOLE DLA.METER _Ul IN. 

CONSTRUCTION 
RISER PIPE DIAMETER 

RISER PIPE MATERlAL 

D STEEL D PTFE 

_1.QIN. 
[K]PV.STIC 

QOTHER 

SCREEN DtAMETER _Lll IN. 
SCREEN MATERIAL c:J PLASTIC 
D S1EEl. D PTFE D OTHER 

PRIMARY Fl LTER PACK LENGTH -----'2Jl FT. 
S!:CONDARY FILTER PACK LENGTH _____Q_.Q Ff. 

A-"INUI.AR SEAL LENGTH _1.l) FT. 

/1.'INUI.AR SEAL PLACED BY D TREMIE 

D GRA\/llY PRESSUREGROUTTHRUTREMIE 

SCREEN 

0 MULTIPLE CASED OR NESTED WELLS 

__ 12,QFT. 

PRIMARY FILTER MATERIAL 

RISER HOLE fllAMHER __ MIN. 

DR!LIJNG MEiHOD 

D AUGER PUSH D OTHER 

BEIHONITE SEAL LENGTH ___Jti! FT, 
SEAL ABOVE S'M. D SEAL BELOWS\';\. D 

SEALABOVES'l-/l. WAS HYDRATED CJ 
SAND 

ANNULAR SEAL MATERIAL D BENTONITE SLURRY D NEAT CEMENT GROUT 

0 ceMENT seNTONITE GROUT m NON.SLURRY aENTON1re O oTHER 

IF NON-SLURRY BENTONITE CHIPS D GRANULAR PELLETS D OTHER 

A"I fACH AS-BUILT DIAGRAMS showing constructions delails with type, length and diamele( of materlal and rength and diameter of boros 

lAT. _().' __ O' _J!.Q" COUNTY 

LONG. __Q. ____Jl _JJ..Q" ST LOUIS coomy 
Please be aware that we do not guarantee 1110 accuracy or the dala, lt I" 
submitted to us by a lhlrd p•rty and has ncrt been field verifle<f. 

0 
15 
20 

15 SILTY Cl.AY ¼'EL 
m c~ m 
40 LS V.\TH CHERT 

ELEVATION ___ 114 ___ 114 ___ 114 

-1Z!i FT. sec. ___Q TV\N. __..Q RNG. __..Q E 

RE Pl:R.MlT NUMBER DATE 
TOTAL DEPTH _-4MFEET pump Info required for exl!aclionlrecovery wells 

----;-;Pi;'iERi.AlmfiT;:;;Nmunm,.,,------~;;:::E==------l 





MISSOURI DEPARTMENT OF 
NATURAL RESOURCES 
DIVISION OF 
GEOLOGY AND LAND SURVEY 
(573) 368-2165 

MONITORING WELL AND ENVIRONMENTAL 
INJECTION WELL RECORD 

DATE RECEIVED 

'TATE CERINO APPROVED DATE 
082774 03/2212000 
ATE ENTERED 

PHASE 1 PHASE 2 PHASE 3 
10/18/1999 01/01/1000 02/1712006 

PCD 

10/15/19S9 

8706 

PUBLIC SAFE . 
PROBE GMP-10 

REVENUE NO. 
102799 

INFORMATION SUPPLIED BY WELL OR PUMP INSTALLATION CONTRACTOR 
O'IMERNAME 
BR,flGETON LA.'IDF/ll Al.ffHOR!TY 

OWNER ADDRESS 
13:i/0 ST CHARLES ROCK RO 

SITE NAME 
GMMO, 

SITEAOORESS (iF DIFFERENT THAN ABOVE) 

PROPOSED USE OF WELL 

BRIDGETON 

Cl 

DNRVARIANCE NUMBER __ ..,...,.~..,. 
Applicable only if variance was ob1aine<l from DNR 

SAT 
MO 

MO 
E z 

mM0NIYORING D GAS MONITORING D EXTRACTION LJ REnJRN OR INJECTION O WATER LCV£L MEASURe.MtN"T (only) 
{lJlC PERMIT MAY BE NEEOEO) 

TYPE OF SURFACE COMPLETION cl ABOVEGROUND □FLUSH CASE LENGTH §!;Lll IN. CASE HOLE DEPTH f.il§...Q IN. 

CASE OIAJAETER ..§.!!IN.CASE HOLE DL',METER..2.Q IN. PROTECTIVECASEI.IATERIAL [Kl STEEL D ALUMINUM D PI.ASTIC D OTHE.R 

CONSTRUCTION 
RISER PIPE O!M!ETER 
RISER PIPE MATERIAL 

_1.lllN 
[]]PLASTIC 

□OTHER 

RISER PIPE LENGTH 
rlT 

_:1?,.QFT. RISER HOLE DW,IETER -6:,_QIN. 
DRILUl,.'<3 METHOD 

□STEEL PTFE 

SCREEN DIAMETER _______1.ll IN. 
SCREEN MATERIAL LJ PLASTIC 
Cl STEEL Cl PTFE D OTHER 

PRiMARY FILTER PACK LENGTH ____;j2.Q FT, 
SECONDARY FILTER PACK LENGTH .._l!,.Q FT. 

ANNULAR SEAL LENGTH _-1.i) FT. 

ANNULAR SEAL PLACED BY D TREMIE 

D GRAVJlY D PRESSIJREGROUrTHR\.J TREMlE 

0 MUL T!PLE CASED OR NESTED WELLS 

PRIMARY FILTER MATERIAL 

D AUGER D PUSH D 0TIIE'R 

!lENTONHE SEAL LENGTH ___l..Q FT. 

SEAJ.ABOVCSIM..O SEALBELOWSIAl.c::::J 
SEAL ABOVE $WI.. WAS HYDRATED 0 

SAND 
PREPACKED 

ANNUl.AR SEAL MATERIAL O BEN TONI TE SLURRY O NEAT CEMENT GROUT 
0 CEMENT BENTONITE GROUT m NON.SLURRY BENTONITE O OTHER 

IF NON~LURRY BENTONITE [1Ll CHIPS CJ GRANULAR LJ PELLE.TS O OTHER 

ATTACH AS•BUILT DIAGRAMS showing cons\ructlona de!ails with type, lenglh and diameter of material and length and diameter of bares 

LOCATION OF WELL (OPTIONAL) L·GALI. ATION (OPTIONAL) 1--------------------------------1 LAT. ______g_•_t;rJ.Q' COVmY 

LONG. ____J! • __.Jl --'l.lr ST LOUIS COIJNJY 
Please be aw.ire tllatwe do n<l! guarantee Iha acc~raey <>f ll"le <lata. ltls 
submitted to us by a third party and has not been fleld v•1lned. 

0 
16 

15 
40 

SILTYctAY 
LS WITH CHERT 

ELEVATION __ 114 ___ 114 __ 1/4 

__ll. FT. SEC. __!l Tv\t-1 . ..__Q RNG. __Jl E 

1-----~------------------1 PUMP INSTALLER SIGNATURE PERMIT NUMBER 
TCTAl IJEPTH ___,.1Q,O FEET pump Info required for exlracUontrecovel)' wells 

X 

O.OG IA 

RATE 

DATE 





MISSOURI DEPARTMENT OF 
NATURAL RESOURCES 
DIVISION OF 

00206791 
DATE RECENED 

10/15/1999 PUBLIC SAFETY 
PROBE GMP-11 

GEOLOGY AND LAND SURVEY TATECERT NO APPROVED DATE HECK NO".----l===='---"'4----1 
(573) 368-2165 082773 03/22/2000 8706629 

MONITORING WELL AND ENVIRONMENTAL ""~=r=~,...:=~=;=:=~=~,-2-P-HA-SE-3 ---,R=-o=u~r=E,-------'-PC-D---~R=E~Vc=c::Nc,TU"'""~~~9; 
(NJECTION WELL RECORD 10118/1999 0110111000 02/17/2006 

INFORMATlON SUPPLIED BY WELL OR PUMP INSTALLATION CONTRACTOR 
O'IINERNAME 
BRIDGETON WWFILL AUTHORITY 

OV.NER ADDRESS 
13570 ST CHARI FS ROCK RO 

SrTENAME 
GMP-11, f----------------
SITE ADDRESS DF DIFFERENT THAN A60VE) 

PROPOSED USE OF WELL 
[TI MONITORING D OAS Mo,mORING 

TELEPHONE (OPTIONAL} DNR VARWICE NUMBER ,,,63""3 ___ _ 

BRIDGETON 

D lXTRACllON 

Applicable only if varianc,a was obtained from DNR 
TE 

MO 

CoNTACT NAME 

T TE 
MO 

ZP 
6-3042 

ZiP-

--] RETURN OR INJECTION CJ WATER l EVH MEASUREMENT (only) 
C PERMlT MAY BE NEEDED) 

TYPE OF SURFACE COMPLETION [:)ABOVEGROUND □ FLUSH (",ASE LENGTH 00.0 IN. CASE HOLE DEPTH !\7MlN 

PROTECTIVE CASE MATER!/\L (Kl STEEL O ALUMINUM O PLASTlC O OTiiER CASE DIAMETER ,Jjj)_ IN. CASE HOlE Dlt>J.lETER..,2.Q IN. 

CONSTRUCTION 
RISER PIPE OW.IEiER. ___lQ IN. 
RISER PIPE MATERIAL [K] PLASTIC 

QSTEEL 0PTFE □OTHER 

SCREEN DIAMETER ------1.2 IN. 
SCREEN MATFRIAL O PLASTIC 

D STEEL D PTfE D OTHER 

PRIMARY FILTER PACK LENGTH --22.Q FT. 
SECONDARY FIL1ER PACK LENGTH __Q,Q FT. 

ANNULAR SEAL LENGTH ---1.!! FT. 

ANNULAR SEAL PLACED BY LJ TREMIE 

------ ------------- ------------·------
RISER PIPE LENGTH 

SCREE 
SCREF, 

_it!lFT. 

IF DlFF . 

PRIMARY FILTER MATERIAL 

RISER KOLE OlA\!ETER __JU! IN. 
ORILUl\'G METHOD 

D AUGER PUSH D OTHER 

BENTONITE SEALLENGTH __;;.QFT. 
SFAL ABOVE S'lll D SEAL BELOW SWL D 

SEAL ABOVE SWI. WN3 HYDRATED CJ 
SAND 
PRFPACKF.O 

ANNULAR SEAL MATERIAL. 0 BENTONITE SLURRY O NEAT CEMENT GROUT 
D CEMENT BENTONITE GROUT CD NON-StURRY BENTONITE D OTHER 

D GRAVITY D PRESSURE GROUT TKRU TREMIE IF NON-SLURRY eeNroNnE rn cH1Ps O GRANULAR O PELLers O OTHER 

0 MULTIPLE CASED OR NESTED WELLS 
AT IACH AS-BUILT DIAGRAMS showing oonslructlons detaas wi1h typo, length and diameter of material and length and diameter of bore& 

LOCATION OF WELL (O :r10N o 
LAT. __JI' _Q' ....M. COUNTY 
LONG. _0 • __rt J!1' ST LOUIS COUNTY 
Please be aware that we do not guarantee the accuracy of the data. It Is 
submitted to us by• third party and h•• not been fleld verified. 

0 
15 

FO ION 
CESCRIPTIOt~ 

---------ELE:VATION ___ 114 ___ 114 __ 1/4 

____jl FT. SEC. __Jl N.N. ___ o RNG. ____ll E 

l HEREBY CERTIFY THE WE:1.1-IPUMP INFORMATION DESCRfBED HER!a!N IS TRUE AND-ACCURATE 
P R ~R 

>---~--~-----------, PUMPINSTALLERSfGNATURE PERMIT NUMBER DATE 
TOTALDFPTH pump Info required for extract!on/recovery wells 

X 



1wu.;;,,._,v,uR OE 
NATURAL RESOURCES 
DIVISION OF 
GEOLOGY AND LAND SURVEY 
(573) 368-2165 

MONITORING WELL AND ENVIRONMENTAL 
(NJECTION WELL RECORD 

00208788 

ED 

APPROVEDDA 
2/2000 

ASE2PHASE3 
8/1999 01/0111000 02/17/2006 

10/15/1999 

PCD 

PUBLIC SAFETY 
PROBE GMP-12 

INFORMATION SUPPLIED BY WELL OR PUMP INSTALLATION CONTRACTOR 
OlM\11:R NAME 
BRIDGETON l.ANOFIL!.AUTH 

OW,,ERAODRESS 
13670ST CHARLES ROCK RO 

SITE NAME 
GMP-12, 

SITE ADDRESS (IF DIFFERENT THAN ABOVE) 

PROPOSED USE OF WELL 

ONR VARIANCE NUMBER 833 
Applic:able only lfvarlance""""w_as_o.,.,bta'"'i-ned""'Crom ONR 

MO &3042 

m MONITORING □ GAs MONITORlt.'G o EXTRACTION RETURN OR 1NJEcr10N o WATER LEVEL MEASUREMENT (only) 
PERMIT MAY BE NEEDED 

TYPE OF SURFACE COMPLETION (:]ABCMGROUNO □FLUSH CASE LENGTH ml!IN.OASl:HO!.EOl!PTH .§Zi.!IIN. 

PROTECl"IVE CASE MATERJAI. [X] STEEL D AUJMINW D PI.ASTIC D OTHER CASE OIAMETER...§.Q IN. CASE HOLE OIAMETI;R..2JllN. 

CONSTRUCTION 
RISER PIPE DIAMl:TER 
RISER PIPE MATERIAL 

D STEEL D PTFE 

_1..IIIN. 
(X]PLASTIC 

QOTHER 

SCREEN CIAME'TER ------1.IIIN. 
SCREEN MATERIAL c:J PLASTIC 
D STEEL D PTFE D OTHER 

PRIMARYALT£RPACKLENGTii ---l1J!FT. 
SECONOAR'I FILTER PACKLEll,'GTlf __J)JlFT, 

ANNULAR SEAL LENGTH _....2Jl Ff. 
ANNULAR SEAL PLACED BY D TRSMIE 

_&llFT. 

00 

SCREEN 
IFDIFFERENTFROMRISER ..§.QIN. 

PRIMAAYALTI:RMATEftlAL 

RISER HOLE DIAMcTER ___JUIIN. 
DRIWNG METHOD 

□AUGER D PUSH D OTHER 

BENTONITESEAI.LENOTH __JJlFT. 
SEAL ABOVE SVIIL D SEAL BELOW SIM. D 

SEAI.ABOVES\\1. WAS HYDRATED D 
C]SAND 
C] PR&PACl<EO 

ANNULAR SEAL MATERIAi. D BENTONITE SLURRY D NEAT CEMENT GROUT 
D CEMENT BENTONITE GROUT [X] HON-SLURRY BENTONITE D OTHER 

D GRAVITY D PRESSUREGRO\JTTHRUTREMIE IF NON-SLURRY BENTONITE [!] CHIPS O GRANULAR O PELLETS O OTHER 

0 MULTIPLE CASED OR NESTED WELLS 
ATTACH AS-IMLT D!AGAAMS showing com;lrudions details wilh type, fenglh and diameter of material and lenalh and diameter of bores 

0 
4 
11 
15 
60 

COllNlY 
JJ1' STLOUl$CQIINJY 

do mil guarantee tilt al:CUfllcy Gf 
party and hu not beea fleld 

D&SCRIPrlON 
4 SLlYCI.AY 
11 BROWNS.AND 
15 GRAYSAND 
eQ BROKl:111 LS 
80 SHAlE&LS 

--~-------------iPIJI.IPINSTALLERSIGNAlURE 
TOTAi.DEPTH -...l!li.!l FEET pump Info required for exiraettontrecovery wells 

X 
L 

l( 

PERMIT NUMBER DATE 



AQUATERRA 
E.nvlronmental soiutlons, Inc .. 

13. Executive .Or: Suite 1 fair,,iew Heiohls IL 62208 
C(IENT: Rellublit: Services. lnc. 

PROJ£CT NAME: Bridgeton i.anilfill 
PROJEC'1 NUMBER: 47BB.10 
ROJECT LOCATION: Maryland Heights. MO 

BORING LOCATION: N: 10664:;4 E: 516379 

AESPROJl:CTNO: 4788.10 

l)~/12112 

SAl,IPLE. SAMPLE Bi.OW RECOJERY DEPTH uses 
NUMBER TYPE CO.UNT (FT) JN FEET CLAS.S 

-
HSA-1 

2-
SM -

4-

SS-1 ss 2.0 a-
-

HSA-2 cu a-
-

10- CL 
SS-2 ss 2.0 -

12-

-HSA-3 cu 
14-

SS-3 ss 
-

LOO OF BORING NO.: 

OAl!.UN\, CONTMCTOR: Roberts l:twironmental Oritrll'la 

DRILLER: Pa!rick' 

ORlll!NG METHOO: !,I" HAS, 6" Air Ror.ny 

SAMPUNG METliDO: S!liit Spoon. Cuttings 
Bef.ilNG DIAMETER: 8"/6" 

WElL OJAMETER. 2l<2" 

SURFACE ElE'llATIOit 483.2 

TOC·E!.EVAT!ON: Sa4~U81. 0"400.02'1 

WATER i.EVEi: 

DATE: -

stilt.. DESCRiPilON ANO DRILLING CONOITIONS 

Top 1" Roots and Veg. Fine Clayey, SILT. Dark. 
Reddish Brown (10yr3/4), moist 

Fine Sandy Fat CLAY; Mod Brown {5yr4i4), 
moist 

•~----··············"· ............................ · .................................. . 
Fine sandy Fat CLAY, Mod Brown (syr4/4}, moist 

Silly Sand, Light. Olive Gray (5y5/2) moist-wet 
with iron oxide Staining light brown {5yr5l6) 

1B-
SM medium mottled pattern 

HSA-4 cu -
ss.4 ss 2.0 

201--1----.Ught brown mottled gray clayey SILT, moist -

HSA-5 cu 

SS-5 ss 

HSA-6 cu 

$$·6 ss 2.0 

HSA,7 cu 

HSA-8 CU 

22-

-
-

2a-
-

30,-

36-

38,-.... 
4.d 

ML 

GC 

SM 

Color grades to moderate yellow/brown (10yr5/4) 

Clayey GRAVEL, Arn.igtilar to sub ahgJ.llar, dark 
yel!pw-or:ange, wet 
Clayey Silty SAND, Fine and Medium grained, 
Dark Yel.low Brown (10yr4/2) 

SHEET NUMBER 1 oi 2 

WEI.!- CONH;tUCTION OETAlLS 

MATI!R!Al: PVC PVC 
01M1ETER: 2· 

WELL TOTAL D.EPtii: &9· 45' 

SCREEN LENGTH. 20· 40' 

FtlSi;R tENGTH: ~2.$' 7.8" 

TOP ·oF SCREEN: 48.S' 4c8' 

80TTOMOF SCREEN: 68.S" 44_5· 

SCREEN SLOT: 0.0101N 0.0101N 

TOP·OF FIL Tl!R PACK: 49• 

TOP.Of $EAL 45· 
TYi>E OF SEAL: JJ8., 8enl-0ri1te· C~;ii 

NOTES /WO WELt: cONSTRUCTION 

.. .. .. 
Top:•or Upp,/ seai 2.&· ~ 

T<>P•Df•G ... ,elP~okl.8' ,·.: 

Top of llS -·· 4.s· •• _. 

.. ~ .. ...... ...... 
-~· 

.. --.. ·· .. ·.: .. 

.. ••,,.• • e',,._",. 

,,/•····- .. · ... ·· 

LEGENO: 
SS · Sp/ii Spoon 
CU -Culti119s Sample 
ST - Shel/;Jy Tube 

PIO • Pll0/bit:il1iiatian Oetect(i HA • Hand.Auger 

PP • Pocket Penetrometer WB • Wash Bore 
HSA . Hollow Stem Auger.. RB . Rock BU 

THE STRATJt,ICATION L/Nf=S REPRESENT APPROXIMATE 
BOUNDARY LJNES BETWEEN SOIL AND ROCK TYPES: IN,SITU, 
THE TRANSITION MAY BE GRADUAL. 

AR •Aii'Rotaty NX-RockCore 



AQUATERRA LOO OF BORING NO GMP-13 SHEET NUMBER 2 or 2 

Environmental Solutions, Inc. 

13 Executlv!! Or. Suite 1 Fairview Heighls IL 6220.6 GEOLOGIST: c •. JOIICe 
CUENT: Republic Services, Inc. OATE; 08130/12 
PROJECT NhME: Bridgeton Landfill PROJECT NUMBER: 478a.1 

SAMPLE S/1.MPLE Bi.OW R$0Vl!RY DEPTH uses GMP-130 I $OIL OESCRIPTION ANO DRIU.100 CONDITIONS NOTES: GMP-13E 
tilUMBfR TYPE CQ.1/ITT (FTI IN FEET CLASS 

Grading to Weathered Clayey SHALE, Thin slaty, 
. . ... .. ... . . .. " .. .. - U. Olive gray. (5y5/2) .. ■• •, .. • I - .. 

421-
- - .. .. .. . . .. .. - .~ . - .. .. . . - .. .. . . - ■ '.~·-- .. ,. ,. 

441- .. ·,; .· •, .~ .; ·- ., 
aott-o-n of i:3s Sc::l'tlen 44 8' - ., ,. ..... 

Slit to Shale with fine sandy banding, Paie Red 

~ ~ 46>-
Top of Lti\NerS:eal 45' 

{10r6/2), pale Brown (syr5f2) Gray, Light Red - . 

. 

48>- {5r4/2), light BIUi$h gray (5b7/1), Dry Hard ~ .... ... 
Top of Gravel Paet '18' . - .. 

I- -Top·ol 130 saoen 49' ... ·,: .. _ .. 
501--

Silty SHALE, moderate red (Srs14), Dry ' . -. .. " ..... -•'. . ·, 
52,- " -

; . - . .. - . , - Layered wi!h pale brown {5yi:51i) and medium .. -~ 

54-
.. "\.~" 

biuish gray (Sb5f1); saturated in fractures within .,_•.• - ·-. AR cu ..... SH . .. 
unit .. - .. - . -

561- -'. .. .. - -- .. - . . 
ss- .. .. -~· . , . . ,. -- .. - .. 
601--

Silly SHALE, medium dark gray (NH). Dry . --,. .. - -.. ••;. 

62 - .. 
i-

•'' -- .. · .. ·· ..... -··.: *',_'• 
641-- . ' - . .. -- -.. . . .. .. 
66- -. ' .. . ., -I- . ' - . - ➔ ss- -aort1:1-mof 13D S-creM 69' ~·.: .. -
10-

Boring Terminated @ 69.0' 

,-

72i,--74--76i,-
...... 

rs .... 
..... 

801--
,-

82,-

.... 
84-

-
90-

-
100 --
11il: 

LEGEND: PID - Pholoibnizet/M betectb HA• Hana Auger THE STR!,Tlf/CATION LINES REPRESENT APPROXIMATf 
ss. Sp/it Spoon PP • Potke/ Penetrometet WB • Wash aore lOiJNQARY t,INES l:IETWEEN $0/L ANO ROCK TYPES: IN-SITU, 

cs -5 to.ot CM£ sampler HSA - Hollow Stein Augers RB-Roi:kBil 
THE TRANSITiONMAY BE GRADUAL. 

ST- Shelby Tube AR -AirRota!Y /!IX• Rod( C<,ra 



AQUATERRA LOG OF BORING No. GMP-14 
Environmental Scil11tlona, Inc. SHEET NUMBER 1 of 2 

1.3 Execuijve Or. S1.1ite .1 Fairview Heights IL 62208 DRILLING C9NTAACi:OR: RobettsErwiro<11l)"'1tal cirillin;, 1\11:LL CONSTRUCTION DETAILS 

CllENT: Republic .Se/Vices, Inc. DRIUER: Patriek PVC 
PROJECT NAME: Bridgeton Ll!lndfilt DRllLING RIG: Track Mounted CME,75 CASING 01,;,METER: 

!'ROJ.ECT NUMB.ER. 4788. 10 ORIL\.ll'IG METHO.D: 8" 1.0 HSA, 6~ Alf Rorary WELL TOTAL OEi>Ttt: 

ROJECT LOCATlm~ Mal)'land Heights, MO SAMPUl>IG METHOD: Sol.ii Sooon. Cuftinas ScREEN LENGTH: 

60Rlf,fG DIAMETER:. Hi'/6" RISE~ .lENG';r!: 
BORING LOCATION: N: 1068503 E: 517249 WELL DIAMETER: 2x2" TOP OF SCRSEN: 

WEU COMPLETION: Stick-Up SOTTOM.OF SCREEN: 

AES PROJECT 1\10: 4788.10 SURfACEELEVAT!ON: 480.7 SCREEN SLOT: 

AES GEOLOGIST: T.Pool. TOP OHIL1ER PACK 

STAATOATE 0910~112 fl!ii:SriDA1E 09/05112 WATER lEVElc 

S.1A.91TIJJ.:E. FiNisw-n~. WATERELEVAT!ON: • TYPE OfSeAL: 

!tAMPtE SAMPLE BLOW RECOvat< DEPTH uses 01\TE: • 

NUl,,!EIER l'fl'E t;:OUIIT ffll IN fEH cws SOIL. llfsi::Ril>TIOJI AND ORILUNG COMin'IONS I\IDTES AND WELL CONSTRUCTION 

HSA-1 

_ ML Grass on surface with Brown clayey SILT, dry 

2_1--__ .,.tr~ce Jl[l!Vel ................. ·------------1 ---
Top of Upp•r Seal~• ~ 

SS-1 ss 2.0 
-

s- Brown silty CLAY, dry 

,,_ 
~ 

lop of Gravef Pack 5.8' ;,• ... -

·roji ~f7S Sc!'eofl 6.8' •·.· 

HSA-2 cu -
SS-2 ss - CL 

Tan to light Gray, siliy CLAY, moist · 

-HSA-3 cu 

-
SS-3 ss 2.0 16-

Gray with Tan silty CLAY, wet 

-
18-

HSA·4 cu ,. ... ...-_-. 

SS-4 ss 

HSA-5 cu 

SS-5 ss 

HSA-6 cu 

SS-6 ss 

HSA-7 cu 

HSA·8 cu 

AR cu 

LEGEND: 
SS - Split Spoon 
CU ,Cuttings Sample 

ST. Shelby Tube 

-
201-1----➔ ---...... --·-----.. ·····"···"·"'"""' Dark gray clayey SiL T, wet 

2.0 -
ML -

2.0 

SM 

30-1----1 

0.0 

- SP 

LMS 

Gray silty fine SAND. saturated 

No Sample due to Augerbackllll of sand 
SAND in cuttings 

Bit Refusal/Bedrock at 37' 
Gray weat'1ered LIMESTONE with occasional 
shale, wet 

.... 
Top of l◄ D.Stioeo 39_9·· ··-.· •· .. -. 

PIO• PN,toionixaffon Detecto HA• Hand Auger THE STRATIFICATION LINES REPRESENTAPPROXIMATE 
BOUNDARY LINE$ BETWEEN SOIL AND ROCK 'TYPES.; /N,SITU, 
THE TRANSIT/ON MAY BE GRADUAL. 

PP - Pocket Pelietrometer 
HSA • Hotloiv Stem Augers 

AR -AlrROta,Y 

WB • Wash Bore 
RB-Rockl:lii 
NX-RockCore. 



AQUATERRA lOG 01' BORING NO, GMP-14 SHEET NUMBER 2 of 2 

Environmental Solutions, Inc., 

13 E~eculive Or.. $uite. 1 Fa_irview Hei!!hls IL 62208 ,:n,0Loi,1St.: T.Pool 

CllENT: Republic Service$, lot, DATE. ci!i/04/12 
PROiECT N.>,ME. BliQg-eton Lendflll PROJECT NUMBER: 4788.1 

SAMPLE SAMPLE BLOW REOO.,RT DEPTH 

NUMBER TYPE COUNT !FT) IN FEET 

uses 
CLASS 

SOIL OESCRJPTION ANO DRILLING CONOll!ONS GMP-14D I GMP,HS 

AR cu 

LEGEND: 
SS · Split $pQoi1 
cs • stool CME sampler 
ST· Shelby Ti.tile 

-
42-

,-

44 i---46 -,-. 

48 .... .·· - .. -...... 
,-

so-- .-...... 
52..-

,-

54--66.-
,-. 

58..--60 .... LMS 

,-. 

62 - Gray LIMESTONE, wet .-..... 
,-

64.- ...... -
66..-.._ 
6a-

;.... .-_·. 
70- ,,.·,.·• -
72--
74-

-
76-

-
78-

Boring Terminated @ 79' 

-
82-

,-
90 

PID - Photoii>ilit'ation D.eteclo HA - Haiid Auger THE. STRATIFJCATKJN LINES. REP~SENT APPROXIMATE 
BOUNl:)AR'I LINES BETWEEN SOIL AND ROCK TYPES: IN-SITU, 
THI; TRANS.mON MAYBE GRADUAL. 

PP - Pock11t Penetrome/er 
HSA - Hof/ow Stem Augers 
AR • Air Rotary 

WB • Wash_ Bore 
RB-Rock Bit 

NX-.Roc1<Cri111 



AQUATERRA l.OG OF BORING NO .. GMP-15 
Environmental Solutions, Inc. 

13 Executive Or. Suite 1 Fairview He1ahts IL 62208 . DRILLING ·coNTRACTOR: Roberts En..Vonmenlal Drillioo 

c,1em· Repµblic Services, Inc. PRILLER, Palriek 
PROJECT NAME: Bridgeton Landfill ORILUNGRiG: Ttacl< MountedCME-7~ 

PROJECT NUMBER: 4768.10 DRn.t.lNG MRHOO: B"· IO HSA, 6" Air Rprary 
ROJECTLOCATIOtJ· Maiyland Heights, MO $A',IPLINGMETHOO, Solil Sooon, Cuttings 

BORINIJ.O!AMETER; 10'"/6" 
BORINGLOCATIO!J: N: \067710 E: 617839 WELL OlAIJEfER: 2x2'' 

AES PROJECTIIO: 4788.10 
AES GEO.LOGIST:. T ,Pool 

SlJl,,.'tTOATE: 09110ll2 Fb~M CAH 

6tMfnt1:E.. Fl!\nS:t-1 nMa: 

SAMPLE SAMPLE Bl.OW Rie<Mi'RY 

NUMBER. TYPE COUNT !Fil 

HSA-1 

SS-1 ss 2.0 

HSA-2 cu 

SS-2 ss 2.0 

HSA•3 cu 

SS-3 ss 2.0 

HSA-4 cu 

SS-4 ss 2.0 

HSA-5 cu 

SS-5 ss 2.0 

HSA,6 cu 

AR cu 

WELL <;OMPL!:;TION: Stlck•UD 
SiJRl'ACE ELEVATJON: 483' 

~110112 WATER LEVEL -

DEPTH uses 
·iN FEET Cl.ASS 

-

4.-- ML 
e--
s-

\!'#il'eR•ElEVATION. -

SOIL DESCRIPt!ON AillD DRILLING coillorrioNS 

Grass on surface with Dark brown clayey SlL T, 
dry 

Brown clayey SiLT, trace gravel, dry 

10-.----+T_a_n_m~ot-tl-ed-gr~a-y-silty...,C..,.LA_Y_, _w_e_t ---·••·-.......... . --
12i-

CL 

,-
1s- Brown silty CLAY, wet 
i--i----➔Brown_ sandy CLAY, wet ___ , _______ _ 

-
22.-

24-

26--

28,-

30-

-
32-

-
34-

""'" 
36-

-
-40 

Brown clayey SILT, wet 

ML 
Brown sandy SILT, saturated 

Gray silty CLAY, wet 

CL 

Bit refusal/ Bedrock @ 29' (Rock in SS shoe) 

LMS Gray weathered LIMESTONE, with clay in 
cuttings, wet 

SHEET NUMBER 1 of 2 

W£U. C.ONSTRUCTIDN .OEl/llLS 

MATERIAL· PVC PVC 
CASING Dill.METER: ,. ,-

MLL TOTI\L DEPTH, '1'S'. ll' 

SCREEN LENGTH. 4~· 20' 

RISER lENGTtt 30.T" .... 
TOP OF SCREEN: JU" U' 

SOTTOld Of SCREoN: 13.5'" 26_8· 

SCREE ti SLOT: O.()rfrliN 0.0fflll'l 

TOP OF FILTER PACK: 32.il' ,.e· 
TOP OF.SEAL: 2.7 3~ 

. 
lYPE OF SEAL: Jri!l'."Be-l'f[IH!it_,e-.Cti.!pSi , 

NOTES AND WELL CONStflUCTiON 

.. .. .. ,~-~-·~·; 
fopo!Gravel.Pacl<5.3' ·•-· 

T•pof15.SSof)len6.lf" ··--

... 

. .. 

.•'. 

........... . ... .. .. ... 
'"' - . -
~i 
... ~-_· • .,,,\~· .. ~ • .v--

-...... ·.: 

-·_· ... ·.: 

-·.:• .·.: .. -__ .... 

LEGEND: 
SS - Splii Spoon 
CU --Culli,igs Sample 

ST - Shelby Tube 

PJD • Phoiolonizaiion Detecto HA. - Han<i Auger 
PP - Pocket P'4neirome1er W8 -Wash Bore 
HSA - Hollow Stem Augers RB.· Rock Bil 

THE STRATIFICATION LINES REPRESENT APPROXIMATE. 
aouuoARY uNes aeTWEEN soiL ANi:J RocK TYPEs: 1N-siru; 
THE TRANSITION MAY BE GRADUAL. 

AR • AirRo!ary NX-RockCore 



AQUATER~A 
Enlllronmen:tal Solutions, Inc. 

13 Executive Or. Suite 1 Fairview Heiahtll IL 6220.8 
CLIENT: Repubiic Services; I",:;; 
PROJECT NAMEi Sridgeion Landfill 
Sil.MPLE SAMPLE BtOW R.E<:OVUI.Y DEPTH uses 
NUMBER .. TYPE count lfTI Ir.I FEET CLASS 

I--

42,-
>--

44-

i-

4Gi--48i--Soi-
..... 

52--54.--ss--58,--AR cu so- LMS 

-621--64-.... 
66i-

-68,.... -
10--
72.--
74--
76--78-

ao.--a2 ... 
i-

84--86.-
,-

88.--90 

lQG OF aORING NO.: GMP-15 

GEOLOGIST. T.Pool 
OAT!!: 09110/12 
PROJ!:CT NUMBER >1788.1 

SOil DESCRIPTION AND DRILLING CONDITIONS 

Gray weathered LIMESTONE, with clay in 
cuUings, wet 

Gray LIMESTONE, wet 

Bottom of Boring @ 79' 

SHEET NUMBER 

NOTES: 

-·.: .:_· 

-... 

--_· ... ·.: 

.. -

.·• 

-•·.;_·• 

-
~· . •' ..,·• 
.. - ... . · --•.• -.. 

-. ' -.. 
.. . . .. -.. 

-... 
.. ·.: 

-... 
-.. 
-.. -.. 
-·.: ··.:• -.. -'. 

LEGEND:· 
$S · SplllSpoo~ 
cs -5 root CME Samplecr 
ST. Shelby Tube 

PID • Photoionizatir:m Deler;/o HA • Hand A/Jger 
PP - Padcet Penetromeler we - Wash Sare 
HSA • Hollow Siem Augws RS .• Rock Bil 

THE STRA TIFJCATfON µ/fE$ REPRESENT APPROX/MA TE 
B01/NDARY LtNES BETWEEN SOIL Al'ID ROCK TYPES:· IN-SITU, 
THE TRANSITION MAY BE .GRADUAL 

AR • A/(Rota,y NX-Rocli.Core 

2 of 2 



AQUATERRA 
Ei'lvlronmen.tal Soiutlons, hie. 

13 Execu~11e Dr. S1,11te 1 Fairview Heichts IL 62208 

CLIEilT: Reiiublic Services, Inc. 

PROJECT NAME· Bridgeton Lanqfili 
PROJECT llllMBER: 4'1'88.10 
R0JECT LOCATION: Maryland Heights, MO 

BORlllG t0CATION: N: 1068094 E: 517531 

AES PROJECT NO· 4786.10 

AES GEOLOGIST:. T.Pool 

sr-AA:r·DAr~ 09111112 

SAAIPLE SAMPLE BLOW ""'""""' OEPTH 

Nl.lMSER TYJ'E Cl:lUNT (FT) IN FEET 

..... 

USCS· 
Cl.ASS 

HSA-1 
2,- GM 

..... 

LOG Of SORING NO.: GMP-16 

OfilLLING .CONTRACTOR: Rob;lits Enliirlinmi,n,lal Oimina 
DRILLER: Patrick 

Di!ILL!NG RIG: Tra,c\< Mounied Cf\,'!E•75 
ORILLING METKOO: 8" ID HSA. 6" Air Rorary 

SAi,,!PpNGMEn-100: Split Spoon, Cuttlnos 
80R!NGOIAMETER: 10"/6"' 

WEll OIAMETER: 2.lii' 
WEtL COMPtE.TION: Fiush Mount 

SURFACE ELEVATION: 477.1 

TOC.EtEVATION: S.-1476.77: 0476.81 

WA1ER'LEVEL; • 

WATER aE\IATIQN, -

OATE, 

SOIL DESCillP)ION MiO liRJLLINC, CONDITION$ 

Browri with gray silty GRAVEL, dry 

SS·1 ss 2,0 
- SP 

6------~r;~~;=~~~~;s~t;~; .... rv-------·---
I-

HSA-2 cu 

SS-2 ss 0.0 

HSA-3 cu 

SS-3 ss 2.0 

HSA-4 cu 

HSA-5 CU 

5,-

ML 
10,-

Rock in shoe no sample ,-12-----.................................. -~--........................ ___ _ 
>-

-
-

20- SP -
2:2-

-

Brown silty fine SAND, trace medium SANO, 
saturated ............... -· · .... -.... ····-·-------------1 

no samples do to saturated sand in cuttings 

SHEET NUMBE.R 1 of 2 
WEU.CO!liSTRUCTION.DElAIL!! 

MAT£RIA1.: PVC PVC 
CASU.G OIAME;ll:R: 2" 

WELL lUTAl ilEPTlt: ,a• 

SCl;EEN LoNGTlt: 

RISER. LENGTH: 32.7' 

TOP.OF SCREEN: 

BOlTDIA OF.$CREEi!: v.e· 

TOPOHILTERPi'\OK; 

TYPE :(')f ·SJ!,li,L. 

NOTES ANO \WLLcc;iNSTRl.lCTiON. 

Top ef 185 Scrner. 7 6' .... / 

I 

..... -· .. 

HSA-6 CU 

AR cu 

LEGEND: 
SS • Split Spoon 

CU -Ctit!ings Sample 
SJ· Shelby T11be 

-
28-

Bit refusal/bedrock at 29,5' {LMS present in ss shoe) 
Boriom of 16S S.:i;te.en 27 e· ...... · 

Topo!Lo,...,Se•l28'~ 

~ 
Top or Gravel Paci< 30' ··.: -

-
LMS Gray weathered LIMESTONE, with sand in 

culling$, wet, 

-40 
PIO - Photoionii:alioil Dii'lecto HA • Hand Aiiger 
PP • PoGkel Penetrometer WB - Wash Bore 
HSA • Hollow Stem Augei:S RB - RockBit 

AR •AirRolary NX-Roci<Core 

THES:TRATJFICArfONL/NES REPrtESENT APPROXIMATE 
BQUNDARY i.fNES BETWeEN SOIL AND ROCK TYPES: iN:.StitJ, 
THE TRAHSITION f,fAY BE GRADUAL 



AQUATERRA 
Envirronmental Solutions, lne. 

13 Executive Or; Si:iite 1 FaiNiew Heights lL 62208 
Republic Services. Inc. 

~RciJfCT NAME: 

SAMPLE SAMl'LE BLOW AE<""""' DEPTH 

NUMBl;R TYPE COUITT 1n1 IN FEET 

-
42 --
44 --
46 --
45 --
50 --
52 --54 --
56 --
58 -

AR cu -
60 --
62 --
64 --
66 --
68 --
70 .... -
72 -,_ 
74 --76 --78 -80 --82 --
84-

-
86-

-
aa-
.-

90 

uses 
CLASS 

LMS 

w::; OF SORJNG NO: GMP-16 SHEET NUMBER 2 of 2 

GEOLoGIST.; T.Pool 
081'11112 
476a,1 

SOIL DESCRIPTION AND DRllLING CONOJTIOl'/S NOTES: GMP-16D I GMP-16S 

Gray weathered LIMESTONE, wet ,.• .. .: 

•· .. ·· 

.·--.-.. -. 

.. ·.:• 

.. ·_• .. 
,;.• .. ·· 

.. ·.:• 

··.:-
Gray LIMESTONE, wet 

.·_·. 

Bottom of Boring @ 78' 

LEGEND: PID • Photoionizalioil Dfitecto HA • Hand Auger rt1.E :iTf?A TIF/CATION LINES REPRESENT APPROX/MA· 1ii 
BOUNDARY IJNES BET"WZ=Eli/ S.0/L AND ROCK TYPES: IN-SITU, 
TH£ TRANS(TION MAY 8.E GRADUAL 

SS • Split Spoon 
cs -5 foot CME Sampler 
ST - She/~y Tlill~ 

PP - Pocket Penetrometer 
HSA • Hollow Siem Augers 
AR -Air Rotary 

WB - Wash Bore 
RB-Rocl<Bii 

NX • Rock Cora 



TEMPORARY LANDFILL GAS MONITORING PROBES 



/ 
r 

AQUATERRA LOG OF SORING NO: TMP-1 
Envirol!men•al Sol.utions, Inc. SHEET NUMBER 1 of 2 

13 Executive Oi. Suite 1 Fairview Heights IL 62208 WELL CONSTRUCTION.DETAILS 

DRILLER: Patrick MAlERIAl: PVC PVC PVC 
PROJECT NAME: Bridgeton Landfill ORILllNO.RiO: Track Mounted CME-7& CASING DiAMETER: ,. ,. ,. 

PROJECTNUMBER: 4788.10 DRILLING METHoo,. 10" JD HSA, 8'' Ai1 Ro1a1y Wl;LL TOTAL 01:PTH: ~s· •3$' 

ROJECTLOCATION: Maryland Heights. MO SAMP\.ING METHOD Split Spi:>Qll, CLitlin!lS SCREEN !.ENGTH: w ,.. 
B.ORING DIAMETER: 12'°'18" RIS£R l£NG'lft ~ . .- ".-

BORING LOCATION: N: 1066895 E; 515160 wau. OIAJ,JETER: 3x 1" TOI' OF $Cf.lEEN: .. ,. 3i5-3' fi.1:' 

WELl CO¥f"I.Ef1.0N: Slick-Up BOITOM OF SCREEN: :66Y s:a:.:i· 

AES PR0,1ECT NO: 4788.10. SURFACE ElEVATION· 456.5 $CRE£N$LOT: Ci.01itlN 0.-01-D H~ 0:01'! 1~J 

AES GEOLOGIST: T.POQ!, C. Joyce roP·ol'FII.TER .. PACK: .•... 31.-3· 

-ST.t..FITbA'fe: DS/2-0/12 f'ln'l3FHJATE. 08129.12 WATERLE\l!;;L: TOPOl'SEAL: 5l.5' Oo:3' 2:1· 

S.T.A~i:nue.. F!~l"ISHTi.',-lli: WAT!,R £LE;VAT10:N: TYPE· OF S!:ALc :1!$"Se-m.tin..11.e-Ct)!p'f-

51>.MPLE SAMPLE BLOW ffi:C"Q'W.fl:V- DEPTH uses lYPE Of FILlER PACK: t2120 $jfci TMP--H'.J r,..,_,,,.,,.,t 

NUMBER TYPE c·ouNr 

HSA-1 

ss-1 ss 

HSA-2 cu 

SS-2 ss 

H8A-3 cu 

SS-3 ss 

H8A-4 cu 

88-4 ss 

HSA.5 cu 

SS-5 ss 

HSA-6 cu 

SS-6 ss 

HSA-7 cu 

S$-7 ss 

AR cu 

LEGEND: 
SS - Sp/ii Spoon 

CU -Cuttings Sample 

ST• Sh&/~y Tube 

!FTJ 

2,0 

2.0 

o.o 

2.0 

2,0 

2.0 

1.0 

IN FEET. Cl.All$ SOIL .DES.CRIPTIQN A)'II) ORlLl.llilll. COND,Jl'IDNS 

Parkirig 1o1· fill.gravel 

ML 
Brown sandy, clayey Sil T, dry 

Trace Gravel at a· 
10i-+--,--,---li!=----,,,.-,,,-,-,--,.,--,------------

SM Brown silty SAND, dry 
1--l--'----lloiirk brown, silly CLAY,,.._-m-01"'"·s-t-------1 

12 .... 

No recovery spoon empty 

>-

Cl -
20-

Dark brown silty CLAY, moist -
22-

-
24-

- Gray silty CLAY, wet 
25l-i----t1Gray'sl1ty fine SAND. saturated -
28- SM -
30,·1------11 

Gray fine-med SAND. salurated -
SP 

Gray fine-med SAND, saturated 

36 ...... 1-----!f BEDROCK@ 36' trace sand····· . -
38- LMS -40 

TP ends lpgging here on 8t20/12 resumed by CJ 
on 8129/12 

NOTES.AND WELL CONSTJI.IJCTION 

~1 
Top oruppe, se,12.f 'J , 

Top·.,of Gr.ave.! Pack 4. 1:_:' •";.; • 

rop··•f ,s s., .... s.1.· •':: 

+·.:, .. ·.: 
.. · '••·· 

........ 

... ·-... --

·••, .. ·• 

B-ott.orn ol 1S SCl_:een 3-5. ;·· •·.: 

Topoll~idcilo S~•I 3$.3'. ~ 

.~ 
i(lp·cfMid4U1 Grave-lPack.37.3'· ..... 

To~ of IM Sera~ 3it3' -.\.~ 

PiiJ • Pho/.o/oriizalion Oet&ct, HA • HaiTd Auger 
PP • Pocket Penetrometer .WB • Wash Bore 
HSA • Ha/law Stem Augers R.8. Rock Bit 

THE STRA TIFICA1'.IQN 1./NI s REPRESENT APPROX,MAT.S 
f!QVNDARY UNES BETWEEN SO#. AND ROCl(TYPES: iH-SITIJ, 
THE TRANSITiON MAY BE GRADUAL. 

AR • Air Rotary NX -. f?c;c~ Coie 

.. -· ... --

··· ... •· .,;.•.: 

... ·· ... · -

... •, ... ·• 

,·.:--·:, 
-·~····-·· -

~ .- ..... 



AQUATERRA 
environmental Soli.ttlons, Inc. 

13 Execulive Dr. Sutte 1 FeirviewHeiahts 1L.6220B 
Ol.lENT; Republic Sei:i/ii:es, Int. 
PRo.iECT NAMJ=; Brrdge!on Landfill 

SAMPLE SM!PLf BLOW •••ov••• OE;PTH uses 
NUMBloR TYPE COUNT (FTl 111 fEET CLASS 

42-

-

-

501-
L.... 

AR cu LMS 

-
se-

-
58-

-

-

-

-
70-

-
72-

._ 
74._ 

76i.-

L-

86-

-
aa-

-
90 

LOO OF 80RlliiG 'lO.; TMP-1 

GEOLOGIST; T.Pool. C. Joyce 

06120/12 

SOIL DESCRIPTION ANO DFllLUNG CONDITIONS 

Fine clayey sand infiltrated through cracks in the 
limestone or beneath augers at RX interface 
overnight. Medium Bluish Gray (S8511) 

Unweathered LIMESTONE at $5.0' 

Boring Terminated @ 66.5' 

SHEET NUMBER 2 of 2 

NOTfiS, TP,IP-10 I TMP-1M I TMP•1S 

Bciltom-or IM Sttt-i!tn 53.3' •\. 

Top oi Lowe, s .. 1 S3 .. 5' ~ 

~-rep of Gravtl Paci;; :55.3' + ... 

Top of 10 So,eoo 5'3.l' •"_' 

....... •- ... 

.--.. --·-.--
-· -.. - -•-.· . 
. ·-, ..... "- .... 
.. -... :·. ·- .:·. 
.- -.. --·- .·· 

•·.:•-·.:·- .-_; 
.. · .... •- .- . 

LEGEND: PID • Photoiomzation Detec/o HA • Hand AJJger THE STRATIFICATION LINES REPRESENiAPPROX/MATE 
8.0UNDARYLINES BETWEEN SOIL AND ROCK TYPES: IN•SITU, 
fflE TRANSITION MAY BE GRADUAL .. SS • Sp/ii Spoon 

CS· 5 kiof CME Sampler 
ST 0 She/py iube. 

PP - Pocket Peilelrometer 
HSA • Hollow Stem AJJgers 
AR • Air Rotary 

WB-WashBolfi 
RB - Rock Bil 
NX • Rock GQre 



AQUATERRA 
Environmental Solutions, Inc. 

13 Execuiive Dr, S11iie 1 Fairview Heights IL 62208 
CLIENT, Repubiic Serl/ioei,, Inc. 

PROJECT NA.1/!E, Blidgeloli Landrtll 

PROJECT NUM.BER: 4788.10 
ROJECTLOCATlON: Maryland Heights, MO 

80RIN<HOCATION: N: 1066806 E: 515318 

AES PROJECT NO: 4788.10 

AES GEOLOGIST: C. Joyce 

0i!i2~;12· 

SAMPLE SAMPLE ai..ow R,coir••· DEPTH uses 
N\l.MBER TYPE COUNT {FTI IN FEET CLASS 

HSA-1 

,-
FILL 

2-

SC 

SS-1 ss 2.0 

HSA-2 cu a-

SS-2 ss 2.0 -
12-

Cl 

HSA-3 cu 
..... 

55.3 ss 2.0 -HSA-4 - 18-t----11 

-
-
-

26-

cu 28-
AR - LMS 

30--
32.i--34--
36,-

,-

3111-
,-., 

40 

TMP-2 

PRilkltlG CONTRACTOR: Robims.En!lii:Clf)fflenlal Oril!ing 

DRILLER: Palrit.:l; 
DRl!.UNG RIG: Tr'aek Mouri!M CME-75 

DRILLING METHOD. 10· 10 HS/\, 8" Air Rorary 

SAMPUNGMETHOO: Siiiil Spoon, Cuitinas 
BORING OIA.',IE;TER: 1;!./8" 

\\'ELL DIAMETER: 3X 1" 

WELL COMPLETION: Stick-OD 

Sl;RFACE El.EVATlON: 457..9 

WATER l..E\ll;L: 

WATEl't ELEVATl()N: 

or,TE: 

SOIL DE$CRIPTION ANO D~ILLINtl CONDITIONS 

Road Aggregate 

Pale yellow-brown (10yr6/2) clayey SAND. moist 

Grayish brown (5yr3/2) fine sandy lean CLAY, 
Moist 

Moderate brown (5yr4/4) fine sandy lean CLAY, 
moist 

Moderate brown (5yr314} lean CLAY. moist 

· · Bedrock @ 18.0' 

Limestone more crystaline. Medium Gray N6, 
weathered surface. very pale orange (10yr812) 

Shaley Limestone. medium gray (N5), to light 
.gray (NS) 

Weathered LMS. pale yeHow-orange to light 
olive gray, dry {10yr816 to Sy 5/8) 

Limestone, medium light gray to medium gray N€ 
Weathered surfaces reddish gray (5gy6/1) 

LEGEND: 
ss • Split Spoon 

PID- PhotQiO/liti;/iOi) Delectc 1-fA. Hand.Auger 

PP • Po~kef Peneirometer WB • Wash &re 
CU •Cuttings Sample 

ST. Shelby Tube 

HSA • HoffOl'I Stem Augers RB. Rock Bit 
AR -Aii'RotafY NX-RockCo11il 

SHEET NUMBER 

WELUlONSTRUCTfO/,i DETAILS 

MATERIAL: PVC PVC 
CAS!ml O!AME'IER:• ,. 

WELL TOTAi. OEPTH: 4r' "2' 

SCREEN lENC,TH: ,a- ·~ 
RISER. l.ENOTH: ::l"&'G' :>!)" 

TOP OF SCREEN: a<l.i' 1U-' 

BOTTOM Of'SCREEN: ~.e.• ,l,"8' 

SCREEN SLOT: 0.010 !~~ M\Om 

TOP OF FILTER:PAC.K: ~,.e.· 1S.$' 

TOP<:>FSEAL: ,,. ,.. 
TVPE:<)F ¥EAi.: ara_~ S.-e:r.;~• C™¥~ 

NOTES /!J,jOWELL CONSTRUCTION 

Top 01 fop s .. , 1.&·· i 
Top of Giitvol P••~ 2.6' .-,: 

1'op 01:2s·::;c,eeoJ.B'· .•'.c· 

.. -.. • 

&Hom.ot2S&!'i!!ell 13 . .fl' ... -.. ~ 

Tep of Midc.lle sear 1.11 o· ~ 

~ 
Top ct Gra:vst P:u;:k 115-.S' .. ·.: 

lop-of 2M Sc.ree:n 1&.-8' .. ·.; 

Seir~nm o1.2M &reen 3Ut .. ·_; 

~-~--?;.~. 

•' .... . •· ... · .. ·.: 

·-+· -... - • .._ ... 

··-··•·.:" .. •·:• 
..... , .. •- .. _ .. 
....... •-.·.·· 
.:· ... :· ....... : .. 

.-.. ~,.. .. .. ·:..·• ... _,.., ·· .. ~- ...... . 

.. . , .. •·.:••· , ... -... ·. 

i='VC 

14' 

Hr 

2:8' 

.... 



AQUATERRA COG OF BORING t,10,: TMP-2 SHEET NUMBER 2 of 2 

Eiwlronn:ie11fal Solutions, Inc. 
13 Executive Dr. Suite 1 faJMew Heiahts. IL 62208 GEOLOGiST: C_Jrnn,,; 

C!,IENT' ReDublh: Sel'lllc:es, Inc. DA.TE: 08128/12 
PROJECT NAME: BriclgelOrt Lailclfill PROJECT NUMBER: 4788.1 

SAMPLE SAMPLE BLOW f!EeoVERv DEPTli uses SOil DESCRIPTION AND OOIU.ING CDNO!TIOIIIS TMP-m I TMP,IM I 
CJ.ASS 

NOTES; TMP-1S 
NUMBER TYPE COUNT {FT) 1111 FEET 

., ,. ,. .. .. .. .. .. - . . .. .. - -.. ' . ' .. . ~ .. ,, .. .. - .. .. " .. 
42- .. ,._ . ' , . .. ... ,. .. •• .. 

" .. .. .. .. 
AR cu - LMS .. -44-

.. .-_ _. ... _ _.. •' . .'••·.:• 

Limestone med gray N6. Weathered Surfaces ••.; ·- ... _ _. ... _ _. ... _ .......... 
- ... -

dusky yellow 
.. .. .. .. . -·.:• 

46-
" .. .. .. -8oUom of 20 Si::.reen .i.e.:a· .~.: .. ~ ~-. ' . .. . ... .. .. .. " .. 

4tH- Boring Terminated @47' BG$ 

'-

501-
._ 

52 .... 
'--

5~ -

-
S6-

-
58-

-
60-

-
62 --
64-

-
66-

-
68-

-
70-

-
12-

-
74 .... 

>-

76--
>-

nn-
L-

80 --'-
82 --I..... 

84 -
-

86-

-
88-

-
90 

LEGEND: PIO- Phofoionitation Del!!'C!O HA - Hand Auger THE STflATlflCAJ10N LJl':Jl=S Ri;PRESENT APPROXIMATE 

SS • Sp/ii Spoon PP - Peche/ Penetrometer WB - Wash Bore BQl.lNDARY LINES "'ETWEEt,1 SQIL .AND ROCK TYPES: IN-SITU, 

cs -5 fool CME Sampler HSA • Hollow Stem Augers RB-Rock Bil 
THE TRANSITION MAYBE GRADUAL 

st. Shelby Tube AR -Air Fiotary NX- Rock Core 



AQUATERRA LOG OF BORING NO. TMP-3 
Envfronmental Solutlo.ns, Inc. 

13 Execuliva o,, Suile 1 F'ain.>iew Heighls IL 62208 
CLl1"NT: Ri!J)Ublit.Serllices, Inc. DRILLER' Pal!ick 

PROJECT IW,i!E: Bridgeton Landfill ORl1-UNG RIG; Track Mounted CME-7 5 

.PROJECT NUMBER.. 4788.10 OR11.1.1Na METI-IOP: a·; HAS. a· Air Ri::i,-ary 
ROJECT LOCATION: Maryland Heights. MO SAMPLING Mf;THOO; Split S00011, Cuttings 

BORlhlG LOCATION: N: 1066895· E: 515160 \WI.L DIAMETER: 3lt 1" 

111ELL c<iMi'I.ET1bt4: Slick,Up 
AES·P.ROJE.CT t.O: 4788.10 SURFACE Et!:VATlOl,t. -4$6 .1 

AES GEOLOGIST:. T.Pool. C. J<>yce 
!.Ti'i:AT01.Te 08123/t2 F1!;1:.$li O',!E: 08!28112 WATER LEVEL: 

EiT~.RTTUA.'E. F1!J~~~l'IME: WATER aEVATIOt.; 

SAMPLE SAMPLE llLOVI 'REC:Q'll'EJ!l' DEPTH uses DATE: -
NUl,tElloR TYPE COUNT (FT} IN fEET Cl.ASS SOILDESCRIPT!pN AAO DRII.U~ cONOmot,S 

Grass with Gravel 

HSA-1 
2:.-+----li 

...... 
ML 

,.._ 

SS-1 ss 2.0 6 ____ tt-B~.r_own_. _wi~·lh_,1lf~Y clayey SU, dry -~-----t 
Brown siliy CLAY, dry 

HSA-2 cu 

SS-2 ss 2.0 

HSA-3 cu 

SS-3 ss 2.0 

HSA-4 cu 

SS-4 ss 2.0 

HSA-5 cu 

SS-5 ss 2,0 

HSA-6 cu 

SS-6 ss 2.0 

AR cu 

Trace Gravel at 8' 

Brown silty CLAY, dry 

CL 

>-
Dark brown silly CLAY, wet 

._ 
18,-

Gray silty CLAY, moist . _ 
-1-----tt-eGray sandy, clayey SIL 1 saturated 

22-

-

-
ML Gray sandy SILT, moist 

28-

-
30-

32-

Bit Refusal 1--1--- ---8.,...e.,.,.drock@ 3'1.0' · 

-
34-

Gray weathered LIMESTONE. wet -
36-

LMS 

-
38-.- End of TP Log. CJ resumes on 8/28/2012 
40 

SHEET NUMBER 1 of i 
WELL COIISTRIIOTIOII DET All.S 

W.TEFUAL: PVC PVC 
OWJf_ij,R; ,. 

WELL TOTAL DEPTH; ili1' 

SCREEN LENGTH: .•. 
RISER LENG.'l)i; $'l-6: 

TOP OF SCREEN: "'·~ 
BOTTOM OF. SCREEN: $M 

SC~E~N .StOT, ~:010:iN 

TOP OF FILTER PACK; .i;'!ll . .e 
TO/>OFSEAL; ., 

-~ -~ -~ 
~ 

Top or Upper Soa! 2.5' I 

TopofGn,velPaokol.3'1 

ToJ><>f 1s s.,eon~-3'~ 
Top· of G1avb•1 pac. 7 .3.' •·~· 

Trip cf 3S &:reeri 8.:3' 

Bcitom of 3-S Scree~ 28.3 

T!lj><>f Mi<l<lle Soa! 23.5 

lop of Grav~ Pa~k 30 . .S 

,-
•s 
1$' 

3Si.7' 

3z_e 
,[?6 

0.(Mlil'-I 

SO-~ 

a 

.......... 

........ 
,.•• ... •· 

••.·,.·· 

....... 
-••,.·• 

.-_,., .. :•- ··.:
•' •,.•' ,_ ··.:, 
•• . .-.. -_ _.•- •·.:• 

LEGENO: 
ss - Split Spoon 
cu -Cul/Jngs $ample 
st· Siialby Tube 

PJD • Phatoianiielian Dtilect<i HA • Hand Auger 
PP - Pocket Penetrometer WB. • Wash Beire 
HSA -Hollow SlemAugers RB• Rock &r 

THE STRAur-iCATION I../N1 .:.REPRESENTAPPROXIMATE 
BOVNQA~Y LiNES BETWEEN SOIL ANO ROCK TYPE$; IN,SiTU, 
THE TRANSITION MAYBE GRADUAi.., 

AR • Air Rotary 

PVC ,. 
28.5' 

... 



AQUATERRA 
Envlronmantal Solutions, Inc. 

1;, Executive Dr.. Sutle 1 FaiNlew Heiahl$ lL 52208 

Pl'IOJECT NAME 

SAMPLER 'I.EL 

TYPE ¾ 

AR cu 

Republic Services, ·Inc. 

$1i!lgelon Landfill 

liZS REC:OVEiRY DEPTH 

!PPM) !FTI JN FEET 

-
42-

-
-

46-

-

58-

-
60-

62-

-
-

66-

-
68-

-
70-

-
I.... 

I.... 

76i-

eo-
-

-
B6-

-
88-

-
90 

uses 
Cl.ASS 

LMS 

LOG OF 6ORlr<G NO. TMP-3 

GEOLOGIST. T.Pool, C. Joyce 
08/23112 

PROJECT NUMBER: 4788.1 

SOil oescR1iiT10N AND DRILLING CONlllTIONS 

Gray weathered LIMESTONE, we! 

Limestone Competent, Medium Ugh! Gray (NS) 
Thin shaley LMS 

Boring Terminated @61.0' 

SHEET NUMBER 

Bottom 1:1rJ.tJJ se1-e1m·-47.B 

Top af Boll-om Sea:I ii.$' 

l:op o/ Gta,01 Pa« <19.a' 

1-op of.3D Se:raer.i-SOA3" 

2 of 2 

TMP-30 I Tlili'-3M I TMP-3$ 

,. -

" " 

•·.:••·. - ·.: 
.·.:••·.: -.·.: 
··-•.,•.: . -•·.: 

·.:·, .. _ _. ... · .. -- •·.:• 

LEGEND: 
SS • Split Spoon 
CS • 5 foot CME Sampler 
ST· Shelby Tube 

PIO• Pho/oioniialion Deteclc HA• Hand Auger 
PP • Pocket Penetrometer WB • Wash Born 
HSA • Hollow Stem Augers RB· Rock Bit 

THE.STRATIFJCA TION UNES .REPRESENT APPROXIMATE 
BOUNDARY LINES BETWEEN SOIL AND ROCK TYPES: IN•SIT:U, 
THE TRANSITION MAY BE GRAOIJAL. 

AR · Air Rotary NX · Roell. Core 



AQUATERRA lOG 01' !!ORING NO. TMP-3 SHEET NUMBER 2 of 2 

Environmental Solutions, Inc. 

13 E~ecutive Dr. Suile 1 Fairview Heights IL 62208 G_EOLOGIST T ,Poot C . .k>yce 
CL!EMT: Republic Services. Inc. PATE. 08/23112 
PROJ_i;,CT w,ME Bfidgeton Landfill PROJECT NUMBER: 4788.1 

SAMPLER I.EL H2S RE-CO~Y DEPTH uses 
TYPE ~ !PPM) {FTI IN FEET CLASS 

SOil DESCRlhlON ANO DRILLING CONDITIONS T!,!P-30 I TMP-3M I TMP-3S 

AR cu 

LEGEND: 
SS • Split $pGOn 
CS - 5 fool CME Sampler 
ST· She/1;,y Tube 

-
-

44-

-
48'-

·52'-

56-

58--

-
eo-

-
66-

-
es-
-

70-

-

-
-

88-

LMS 

Gray weathered LIMESTONE, wet 

Limestone Competent. Medium Light Gray (NS) 
Thin shaley LMS 

Boring Terminated @61.0' 

aom,m-0-rsM &:re-~,ri-47.a. 

'lo:P Ci Sollo-m s~a:I 48' 

Top-tit Gr.a¥et ?aeilt .4-9 e· 

Top CJ 30 ScJa,et,.SO.-tr 

PJD - Pholoionilalion Deteclc HA - Hand Auger 

PP - Pocket Penetrometer WB • Wash Bore 
HSA - He/Jew Siem Auger.r RB - Rock Bit 

THE srRATIFICA rlON LINES REP.RESENT APPROXIMATE 
BOUNDARY LINES BETWEEN SOIL ANO ROCK TYPES: IN-SITU, 
THE TRANSITION MAY BE GRAOUIIL. 

AR - Air Rotary NX • Reck Core 



GROUNDWATER MONITORING WELLS 
   



BoftllCNo. 

WL-105A 
l'rojec:t No.lN-
07.080303,.003.002 

StaniFlnlllln.. S.N-• LacadN 

81819' 181!>,'!1' W• Lab LandfiD; • 
o.ei.cc.....,.... Bennc.Loc.Uo.: 

t-Rut=.;;;Enmlnmcma.l ... · ==;..;Dri~·.1r.,;:;r;,. ___ -IGl'Olllld Sllrface Elmldan: 
Driller Nor6fnc: 

Mo:'Tmnia 

Missauri 

Areal 

467.2 

1069136.26 

,t.s87l.62 

DrDillC ~ om.,, Drill Ri Hollow S.- Au 
Mca:.r.tllart ~ 
Tim Bi / St. Lauil 

BltStatr,,_ S..ple MalliDd T.D. Bonhole Wei ....... , 
4 1/4" JD; 11/4• Hole 109' D-3 

i' -'5 .. 
! 

N- None 0.0-30.0' Landfi(I Pebri,: ~ clebriil ormisting of dolh, wood, 

' Taken Taken rope, and plulic:; JOU conuing ofbNlwnaad gray lilt, and 
c:ruhod rock; dry IO moist. 

WJ...ICSA None 

10 10' Taken 

'N'- N-
1' ·ra1a:n Takca 

:N"- None 

20 ·ram Talcal 

N°Clnll Ncnt 
2, ·r.icea Taken 

WL-IOSA Nona 
30 30' Tlkm 

Pa.-: 
1 of2 

.~.()' Native Alluvium: duk gray da.y.y silt grading to fine 

None None to c:oane-gainccl &Md .ad gravel; wet. 

3S '.ra1cai Tabn 
@30'wct 

N"- Nont1 
40 Tllkcn Taken 

\YI,.ICtlA Badtgrouncl 

4S 47' (0.04-0.06) 

None N011111 

so Taken Tabn 

u- None 

" ,~-= Taken 

HClllC None 
60 Taken Taken 



BorlqNe. 

WL-IOSA 
Swc/Fbdtlh Due 

SM:I/IJIJJ9' 

Drllll111C.....-

Projed No.m-

07,080303S.003.00l 

SlteN-•Loada 
W• Lab Luidfilt; • 

Bari.c LcN:adiNu 
i,.Hart ...... ,.l0f:ni.~,.iroc..,,lft..,•=eullall=Dri .. 'U-·;;;i;i:.,. ___ --1Gl'Oallld Slufac:e Elewden: 

Driller Norddac: 
Mu:~imnin 

Driliq&flli ....... 
CME-S:5 Drill Ri Hollow S1an 

4 l/4" ID; I 114• J:(ale 109' 

e" .. 1:: .... 
Ji t • i 

.! : Ii = 

~ 

Anal 

467.1 

1069136.26 

S1'171.Ci2 

D-3 

Pap: 

lofl 

None N- 60.0-109.0' Na&M Alluvium: dadqpy ckyeysiltan,diog 10&.Ci 

70 ·ru:en Taken to~ uodand grawl;-. 

Ne- None 

7S ·rucn Taken 

Nfflll None 

80 ·ru::en Taken 

},I- Noae 
8:5 ·ru:en Tlken 

None N-
90 1:aken Taken 

Hcoc Nono 
9$ 1:a1ten Taken 

Hone N«ae 
100 1:aJcen Taken 

M- None 
10:5 1"aken Taken 

MGIIC Badtgnlund 

110 Talc.en 

Nokls: 

bdic,logica.l tampleso:Jllecled Ill 10 andJ-0 feet below a-nd turface; doWllholo Joaingindiated 

c~ pmma readinp liomO.S•l lJY. 

Nan-ndiological umplel not colleded during boring KtiYities. 

Pcn::hod Waler no1 c:ncountcnd during boring activities. 

Clroundwl!er fflCC!Uiund II 30 feet below JNNllld surface. 



ENl/1RDNWENTAL DilG/.N££R/NG CORPORATION 

PROJECT NAME WEST LAKE LANDFILL 

WELL LOCATION BRIDGETON. MISSOURI 

LOCKING PROTECTIVE COVER 

PVC VENTED SUP CAP--... 

STEEL PROTECTIVE COVER 

'L DIAMETER 
SCH. 80 PVC RISER 

BENTONITE 
GROUT 

BENTONffE 
GROUT 

8ENTON1TE SE.AL 

0.010" SLOTTED 
z· DIAMETER PVC SCREEN 

SAND PACK 

Ji.QTES: 

L 

4 . 

4 . 

MONITORING 
WELL DET Al LS 
PROJECT NO. 
WELL NO. 

_970803035 
D-3 

HART 
ENVIRONMENTAL 

DATE §8./!J..5_ BY DRILLING 

~E=L~. --~N=M TOP OF PROTECTIVE COVER 

_.E..,,,L"-----------'4-'-70=·=3=-2 TOP OF PVC CASING 

-~EL=·--------'3'-'6-"0'--'-.7 BOTTOM OF SCREEN 
DEPTH .. 

j.. ~ 358·2 BOTTOM OF BOR0tNG 
DEPTH 

1. REFER TO SOIL BORING WL -105A FOR SOIL DESCRIPTION. 

(W3.DWG) 

2. DETAIL NOT TO SCALE. 
.3. NM = NOT MEASURED 
4. N/A NOT APPUCABLE, BENTONITE GROUT/CHIPS USED TO SEAL WELL UP TO SURFACE. 



MGLcl --Har 
BoriqNe. 

WL-206 
Projtd No./Name 

07.0803035.003.002 

Start/Flal,11 D11c Site Name ud Loealioa 

l/l619S West Lab Landfill; Brid 

Drilllag Co.:itnctor •rmc Loe1do11: 

i..Hm ......... l!tMronmenmJ ..... · ...... =---Dri ..... ·11_m ____ ---1Gto■-d Sllr&« Elffadoa: 

Driller Nonli.g: 

MIX Tinnin Easd • 

Missouri 

ArQ2 

444.4 

1070194JI 

514549.SO 

Drilliq Eqwpmeat 
CME-SS Drill li Hollow Stan All 

Mcl..arelllH'.art GcfM&ist/Otrice 
TimB" /St. Louis 

Bit Sm/Tn,e Sampw Mflilod T J>. Berchle WelUacaUcd! 
4 1/4" tD; & 114" Hole S'Continuous 109' 1).,6 

g 
.a i 
i ! ... _ ... = In ... 

De:rcripdoa 

WL-206 Background 0.o-65.ff Nm,Allgyigm: olive brown daycy silt Cfl(liag to 

5 S' (0.02-0.04) grayish brown, ~sand and gnml: dly ID wet. 

WL•:206 Backpuund 

10 10' (0.02-0.04) 

@ll'wet 

WL-206 Background 
15 IS' 0.02-0.04) 

None None 

20 Taken Taken 

None NOM 
2:5 Taken Taken 

None NOGC 
30 Taken Taken 

None None 
35 Taken Taken 

None None 

40 Taken Takai 

None None 
45 Taken Taken 

Nane None 

. so Taken Taken 

NOH None 

55 Taken Taken 

None None 

60 Talcim Taken 

None None 

65 Taken Taken 

Page: 

I of2 



..... 1 __ 

Bori11 No. 

WL-206 
Project NoJN■me 

07.0&0303S.003.002 

Sun/Flaisli Date Site Name a■d Locadoa 

8116195 West Late Uftdfill: B • 

Drillill1 Coatnctor Boriq Loca1ioa: 

Han EavuonmcnmJ Drillin Gro.11d Surface Elc'Yado■: t-------------1 Driller Nortlliar: 

Max Tinnill Jwti■g: 

Anla2 
444.4 

1070194Jl 

514549.50 

Drilll■g Eq■ipmeat McLarulllan~ 

CME-SS Drill • HollowStanAu Tim Bi I St. Louis 

Pate: 

2of2 

Bit Smfl'ype Sample Mtttaad T.D, Borellolc WeU Juulkd'!' 

4 114" ID; 8 l/4° Hole er 109' 0,6 

-s .. .. Q, a e .. 
.::, 

None 

70 Tak.en 

Nooe 

1S Taken 

None 

80 Taken 

None 

85 Takm1 

None 
90 Tak.ea 

Ncne 

95 Taken 

None 

100 Taken 

None 

105 Taken 

None 
110 Taken 

.. .. .., .. 
s -:; 

C 

Noae 
Taken 

None 
Tatcn 

None 

Takca 

None 

Takm 

None 
Taken 

None 

Taken 

None 
Taken 

None 

Takca 

None 
Taken 

.. 'i:' .. 
:;; ... 
• = .. .! m 

Descripdoa 

65.0-109.0' Narive Aflvyjum: olive brown clayey silt grading to 

grayish brown, ~ sand UICI gravd; dry 10 wet. 

All ~fusal ~ 109.0' (becb,;ick) 

Nora: 

R.adiolcigical samples oollecled at 5 and 10 k« below growid sur~ 

NO!Madiologic:al samples IIOl collecra1 during baring .aivitics. 

Pen::l'led water noc CftCIOUmaai during boring 11:tmrics. 
Groundwa1er CIICOIUltlCNd at 11 iet below gro11nd sunici::. 



ENVIRONMENTAL ENGINEERING CORf'ORAl/ON 

PROJECT NAME WEST LAKE LANDFILL 

WELL LOCATION BRIDGETON. MISSOURI 

LOCKING PROTECTIVE COVER 

PVC VENTED SUP CAP 

STEEL PROTECTIVE COVER 

2" DIAMETER 
SCH. 40 PVC RISER 

BENTONITE 
GROUT 

BENTONITE 
GROUT 

8-1 / 4" DIA BORING 

BENTONITE SEAL 

0.01 o• SLOTTED 
T DIAMETER PVC SCREEN 

SAND PACK 

.. . ' 
. _ ... 

.... · 

.... 

MONITORING 
WELL DETAILS 
PROJECT NO. 070803035 
WELL NO. _0_-_6 __ _ 

HART 
ENVIRONMENTAL 

DATE §LJW.2_ BY DRILLING 

--=E=L,,_. __ ---:....:N=t.1 TOP OF PROTECTIVE COVER 

_,E=L=---_--'4--"-4~7 -~6 TOP OF PVC CASING 

-____,..,EL,_...=-c--N~/A_TOP OF BENTONITE SEAL 
DEPTH 

----.. .... E=L~-~3~54~·-4 TOP OF SAND PACK 
\ DEELPTH 

\'""DE~PTH=c-~34~7~·~9 TOP OF SCREEN 

· · EL 337•9 BOTTOM OF SCREEN 
: __ 0 ·.- ••• -·-_• ;·· DEPTH .. t j ~~ 355-"oomiM Of" 80,,NG 

NQJES; 
1. REFER TO SOIL BORING WL-206 SOIL DESCRIPTION. 
2. DETAIL NOT TO SCALE. 
3. Nt.1 = NOT MEASURED 
4. N/A NOT APPLICABLE; BENTONITE GROUT USED TO SEAL WELL UP TO SURFACE 

(W6.DWG) 



.- ......... 
-\ 
' 

Projccc No.lName 

07.0il03035,003.00l 

Sral1/Fi■isll Dace Site N1111e alld Loeadoa 

812919S / 10/17195 West Lalce Landfi1t ' 
Drillia1 Coacnetor Bori111 Loc■tio■: 

Han .Environmcnial Drilling Gl'OHd S■rfaee Elevatio■: 

.,_0n ...... ·11_in,.Scrricc ___ ....... c ......... ....,, ____ --iNortlli■g: 
Driller Eada . 

Missouri 

An:a2 

477.4 

l069136.l9 

514936.08 

Max Tinnin 

8111CeMu 

McLareulllan GcD1111ist.lOfflcc 
Tltll a· I St. Louis 

Drilllq Eqai11f11ellt 
CME•SS Drill lUg, Hollow Stem Augers 
LOH-30T Drill Ri Oiamekt All 

Bit Si7dfypc Sample Metllod 
4 1/S- Drag Bit (mu.d rawy) S' Coatiauous Sampler 
4 114" 10; 8 1/4" Hole Grab lrom Aup 

24" 00 Solid All 

--s .. .. "l:" .. .! -= -a. .. ,::I C: 
C. = ... JI • = u .• a ... .. .! = C = 

Remarks: 

T.D. Bonllole Wdl [astaaed? 
146.2 D-12 

Deseriptioa 

WL-216 Background 0.0-22.0' Landfill Qehris: soil oonsiring ot' grayi.911 brown to olive 

s s· brown silty clay to gray, vcy- fine.gmincd sand, 111d 
i:iuslic:I roclc; no uashy debris encoutm:n:d:; dry to moist. 

WL-216 Badcground 
lO 10' 

WL-216 Backgnlund 
IS IS' 

WL-216 Bac:lcgmund 

20 20' 

WL-2I6 Background 22.0-os.o• Native AJtgyjum: gray, silty, very Imo-grained sand 

Page: 

I ofJ 

ZS 25' grading IO coarso-gniilli!d. sand, gravel, cobbles, and caal: moist 
towm. 

None None 

30 Taken Ta.ken 

None NOIIC 
JS Taken Talcen 

None None 
40 Taken Taken 

None None: 
45 Taken Taken 

None None @:48'wcc 
so Taken Taken 

None None 
ss Taken Taken 

None None 

60 Taken Taken 



MGLcJJen --HarE 
Bori■gNo. 

WL~216A 
Project No./Nllft 

07.0803035.003.002 

Start/Fl■iab Dact Sitt Name aad Lucadon 

8129195 / 10/17195 West Lab Ludfill: B . Missouri 

Drilling Coacnccor Bori■g Locadoa: Alea2 

4T1.4 

1069836.29 

!514936.08 

Han Snvinlamenw Drilling Gn111■d S11rf11Ce ElenCIN: 

t,;Oril=l;.;;in;;1.;;;.Sen;;;;..;.;--icc;;;;;.;C==~-----fNortlli■g: 
Driller Eati _ : 

Max Tinnin 
Bruce Mu 

DriUla.c Equipmeat 

CME-SS Drill Rig. Hollow Stem Augers 

LDH--80T Drill Ri 

Bit Slz.c/1':,rpe 

4 1/r Drag Bit (mud roauy) 

4 114" ID; 8 114" Hoic 

24" OD Solid Au er 
Remarks; 

-= .. .... .. .. .! t "'i. .. .., 
li ... !:I • u . = .. .. 

C rn C = 
None None 

65 Taken Taken 

'i:" ... = !, 

5' Canlinuous Sampler 

Gtab liomAuger 

McLan-'llan Gcoiocilt/Ofr1C1: 

Tim Bi I St. Louis 

T.D. Berellole 

146.2 
Wdl lasta.lled? 

D-12 

6S.o-12s.o• Native Alluyjum: gray, silty, very line,grainalsmd 

Page: 

2of3 

NGne None grading IO~ &alld, gm,el, cobbles, and coal; moist 

70 Tu.a Taken !Dwct. 

None None 

1S Taken Tllcm 

None None 

80 Ta.km Taken 

Nonc Nanc 

85 Takm Taken 

None Noac 

90 Ta.ken Taken 

None None 

95 Taken ·Taka 

NOiie None 

100 Taken Takcm 

None Noae 

105 Taken Taken 

None None 

110 Tuen Taken 

None None 
115 Taken Taken 

\ 



t.7-l1. 
BoriagNo. 

WL-216A 
Pnljcct NoJName 

01.0803035.003.002 

Site Name Hd Lecadoa Start/Flaisll Date 

8129/95 110/17195 . Wat. Lab Ludfill: Bridgeton. Missouri 

Drilli111 Co•traetor Boriag LocatiH: 

Hatt Environmcmal DriUing Groalld S.rlace Elevador. 
Drill' Scr,im~ Nordli-c: i,--=.:.;;;.;;;;..;.._.;;.,;,;,;,,.:=------f 
DriDer Ead : 

Ara2 

477.4 

1069836.29 

514936.08 

MaxTimlin 

Brucrc Murphy 

Me.Larellllhrt Geolopt/Offlee 

Tim Bi / St. Louis 

Drilli111 Eq11ipmut 

CME-SS Drill R.ig. Hollow Stan Augas 

LDH..SOT Drill Ri 
BkSbdrype 

4 1/8" Drag Bit (mud rotary) 

4 1/4" ID; 11149 Hole 

24" OD Solid AB 

Remarlcs: 

g 
-!. 4 

a 
= .. 

Q en 

Noae 

120 Taltm 

None 
125 Taken 

None 

130 Taken 

None 

135 Taken 

NOiie 

140 Taken 

None 
14S Taken 

None 

ISO Taken 

Notes: 

--s 
.. .. -r 
r;; 

None 

Taken 

None 

Taken 

None 
Taken 

None 
Taken 

None 

Taken 

None 
Taken 

None 

Taken 

• .. 
1 
~ 

'C ... .... = ! 

Sampie Metllod 

5' Coalinuous Sampler 

Grab li'ClmAugcr 

T.D. loreflole Wen lasudlcd1 

146.2 D-12 

125.0-146.2' Native AH11viwn: gray, silty, ¥WY finD.gmncd sand 
puag r.o ~ sud. pawl, coblJlcs, and coal; moist 

to-. 

Auecncfusal ml 146.2' fbcdrodc) 

RadioklgicaJ samples collec!CCf ti Sand 25 tea bdow ground surface; down.hole loging 

indicakd eli:Mlllld gamma raidinp from 2-'·S.O'. 

Non-n.diologial samples not colla:u:d during bonng tcrivilics. 

Pcn:hed WIier oot ~ duriag boring IIIZMDCS. 

Groundwmr C1COUnicre:i ai 48 !bet below around sumce. 



£Nl-1RONM£NTAL £NGIN£ERING CORPORA 1/0N 

WEST LAKE LANDFILL PROJECT NAME 

WELL LOCATION BRIDGETON, MISSOURI 

LOCKING PROTECTIVE COVER 

PVC VENTED SUP CAP 

STEEL PROTECTIVE COVER 

2" DIAMETER 
SCH. 80 PVC RISER 

BENTONITE 
GROUT 

BENTONITE 
GROUT 

8-1/4ff DIA. BORING 

BENTONITE SEAL 

0.01 if SLOTTED 
Z' DIAMETER PVC SCREEN 

SAND PACK 

NOTES: 

L 

4 

MONITORING 
WELL DETAILS 
PROJECT NO. 070803035 
WELL NO. 0-12 

HART 
ENVIRONMENTAL 

DATE 10/17 /95 BY DRILLING 

EL NM TOP OF PROTECTIVE COVER 

EL. 479.91' TOP OF PVC CASING 

-~EL~• ___ N~/_A TOP OF BENTONITE SEAL 
DEPTH 

~~E=Lc=-. --3- 4-8-·7-' TOP OF SAND PACK 
.. \ DEPTH 

. \cc:E~L.=-3~4~3~· 7-' TOP OF SCREEN 
DEPTH 

--=EL=. ----"-'33=3C'-'.7'-' BOTTOM OF SCREEN 
DEPTH 

J ~~E=L.--3~3~1~·2~' BOTTtlM OF iORING 
DEPTH ~ ~ ~ .• 

1. REFER TO SOIL BORING WL-216A FOR SOIL DESCRIPTION 
2. DETAIL NOT TO SCALE. 
3. NM = NOT MEASURED. 

4 N/A = NOT APPLICABLE; 8ENTONITE GROUT USED TO SEAL WELL UP TO SURFACE 

(W12) 



StartlFl■isll Date Site Name ud Loatia■ 
9/)4195 /10119/95 We111 Laa LandliU: • Missauri 

Drillia1 Ca.nctar Bafi■C Locadff: Ala 2 

Hart Environmealal Drilling Gn•lld S.r&ee Elffadoa: 463.4 

i,;;Dri;.:.;·.1r;;1L:;;;;..;.;;;;..;=i:;;...._ ___ --1Noruiar. 107041S.74 

Driller 

MlxT"umin 

Bn1oeM 
DrilUq Eq■ipm11eat 

Easli: 51'601.73 

Mel.la-ell/Hart GeolociltlOflice 

Tim B' I St. Louis 

CME-55 Drill Rig. Hatlcw Stem Augl:tS 

LDH-80T Drill Jli Diamcar 

Bit SiDfJ'ype 

4 us• Ong Bit (mud mmy) 
4 1/4 • ID; 8 114 • Hole 

24" 00 Solid Au 

R,em■rlm: 

-s .. .. l ... -a .. 
ii. E ... .:II • .. • = u u 
::: 11) <: = 

WL-224 8acqround 
s 5' 0.02--0.04) 

WL-224 Background 
10 10' (0.02-0.04 l 

WL-224 Badcground 
· IS 15' (0.02--0.04) 

WL-224 Backgrov.nd 

20 20' {0.01-0.1)4) 

WL-224 Baclcground 
25 25' {0.02--0.04) 

WL-224 Badtgrauod 

30 30' (0.02--0.04) 

WL-224 BadcgRllllld 
35 35' (0.02.0.04) 

N011e Badcpound 
40 Taken {0.02--0.04) 

Noae Background 

45 Talccn (0.02-0.04) 

NOiie Badcgrawld 

so Ta.kai (0.02-0.04) 

NOIIC None 

S5 Ta.ken Taken 

None None 
60 Taken Taken 

'l:' ... = .! 

S-pk!Mctlad 
S' CominllOUS Sampler 
O..OhmAup 

T.D. Ban:lilole WcD lutalkd? 
135.5 D-13 

Dacrlprioa 

0.0..33.0' Landfill Dd!ris: IASlly debris coasistiag of rubber. wood. 
platic. cloth, paper, glass, and mml; soil caasi$ciag of 
brownisb yellow silt and dark py dayey silt to silty &no,. 

giailledsand; dry to moist .. 

@Jl'wct 
3:; -~S.O' blftive Alluvium: darit gray clayey silt grading io fine 

to --pained sud, 111d COIi.i; wet. 



Boriar;No. 

WL-224 
Project NDJName 

07.0803035.003.002 

Start/Fillilll D•1e Site N•me aad Locadoa 

9/14195 /10/19'95 West Lake Landfill: B ' Missouri 

DriUi■c Coan-actor Bori■I LoCJido■: Arca 2 

Hart Emiranmcntal Drilling Gn■•d Stirlace Elffado■: 461.4 

i;;Dril:;.;.;;. l;:ina,.Saw:c.:;.;.;;. ;;:.;::;:;;::i~t.-----...,lNordliq: 1070485.74 
Driller Eadll(: .51~1.73 

Max Tiaain Md.,aru/lbrt GcoloptlOOlcc 

Bnicie M Tim Bi / St. Louis 

Drilli■g Equipmeat 

CME-55 Drill Rig, Hollow Srcm Augers 

LDH-30T Drill Rig, 

Pqe: 

2orJ 

Bit Sialfype S•111Jlle Metllod T.D. Borehole Well Iur:altcd? 

4 113" Drag Bit(mud rorary) S Continuous Sampler 135.S D-13 

4 J/4• ID; S 1/4" Hole GmbiomAug,cr 
24• QO Solid Au 

Remarks: 

-s .. u -;:-.. " Damptioa "" Co .. :;; "" a. a - y C = .. .. = .. 
~ ! C (I) 0 

None None 

65 Taken Taken 

65.0-12.5.0' Nativ,; alluvium: dark gray clayey Stlt grading to finc 

None NOOII to CDl1SC grained sand, and coal; -. 

70 Taken Taken 

NOfte None 

15 Taken Taken 

None None 

80 Taken Taken 

None None 

8S Taken Taken 

None None 

90 Taken Taken 

None None: 

95 Taken T;ucen 

None None 

100 Taken Taken 

None None 
105 Taken Taken 

None None 
110 Takezi Taken 

None None 

115 Taken Taken 



Bori■gNo. 

WL"224 
Projffl NoJ'NaMt 

07.0803035.003.002 

Start/Fi1isll Dace Sile Name ud Lecado■ 

9/14195 / 10/19'95 Wa l.lllte Lalldlilt B . Missouri 

Drllliq Coacneror Benac 1-liN: Atal 

468.4 

1070485.74 

515601.73 

Han Environmaual Drilling C.-IMl S.n'I« Elcvatio11: 

~O_n_ill_m..._Service._· ..... c_~_m.lllll_._ ____ --4Nordliag: 

Driller E.asdllc: 
Max Timon 

Bl'lKCM 
Drilli-c Eqaipme1u 

CME-SS Dnll Rig, Hollow Slllm,\qlrS 

LDH-30T Drill Ri1,, 

Bit Si:ldl'ype 

4 1/g■ Dnlg Bit (mud racary) S Conrimous Samplar 

4 114• ID; I ll4" Hole GAhftocnAufP' 
24 • 00 Solid Au er 

Remarks: 

g 
I 

u -.. 
~ 

.. • .. ... 
C, "II ,]} • = .. • = .. .. .! Q Cl = 

None Nooe 
120 Taken Taken 

None None 

125 Taken Tati:n 

Md.area/Hart Geoiogid/Office 

runs· /St.Louis 

T.D. Borehole Wdl 1.-callcd? 

135.5 D-13 

Ducriptio• 

Pqe: 

3of3 

l2'.0-135.5' Native Al!uyium: dart gny daycy silt grading II) line 

130 

135 

140 

None None ID CUIIJS grained sand, and coal; wet. 

Takai Taken 

None N011C 

Taken Taken 

None None 

Taken Taken • .t.wzer mbsaJ Iii 135.S (bedroekl 

Radiological samples collo::ccl u S ud JS ta:r below gRMllld surfilcc. 
NOIMlMliolo@ic:al .samples noc coiJocted during boriq aeuvities. 

Ptn:hcd water not cncoufflCR:d daring bcriDt aca,ridas. 

Groundwater encounrcri=d it :;; :oet bdow gound sumcc. 



[NV!ROUM[NT.t.L [NGIN[TRING CORPORA ITOfi.r 

PROJECT NAME WEST LAKE LANDFILL 

WELL LOCATION BRIDGETON, MISSOURI 

LOCKING PROTECTIVE COVER 

PVC VENTED SUP CAP 

STEEL PROTECTIVE COVER 

Z' DIAMETER 
SCH. 80 PVC RISER 

BENTONITE 
GROUT 

BENTONffE 
GROUT 

8-1/4ft DIA. BORING 

BENTONffE SEAL 

0.010~ SLOTTED 
2" DIAMETER PVC SCREEN 

SAND PACK 

..., 

)'JOTES 

L 

4 

MONITORING 
WELL DETAILS 
PROJECT NO. 070803035 
WELL NO. D-13---

HART 
ENVIRONMENTAL 

DATE 1..Q/J..V95 BY DRILLING 

EL. NM TOP OF PROTECTIVE COVER 

EL. 471.10' TOP OF PVC CASING 

EL. N/A TOP OF BENTONITE SEAL 
DEPTH 

~ EL. 3SO.O' TOP OF SAND PACK 
\ DEPTH 

\ EL. 345.4' TOP OF SCREEN 
DEPTH 

E'=L·~-3-35-.4~' BOTTOM OF SCREEN 
DEPTH 

j ~~E~L·~-33- 2-·9-' BOTT.OM OF BORING 
DEPTH 

1 . REFER TO SOIL BORING WL -224 FOR SOIL DESCRIPTION 
2 DETAIL NOT 10 SCALE 
3. NM = NOT MEASURED. 
4 N/A = NOT APPLICABLE; BENTONITE GROUT USED TO SEAL WELL UP TO SURFACE. 

(W13) 



BortnsNo. 

WL-109B 
Stut/PlnWl Dat.e 

'Jn/9, / lOfl~S 

DralC Coairactor 
Hart Ea,,in:iarneml Dnllillg 

Drill" ~ Comp.ay 

Drllkr 
Mu:T"main 

&-M 

0.-...Eot ...... 

Project No.lN-
07.010303,.003.002 

Si&cN...eUld1-doa 
WMt Like Landfill; • 

MGl§JJi --Har: 
Page: 

1 of2 

~ 

Aaal • 

414.5 
1°'8k7.16 

Sl6'23,17 

CME-,s Drill Rig. Hoilow Bran Augm 

LDH-80TDriU Ri Di.lrnara'Au 
BM Sllldl)pe 8-ple Mcdlod T,D. Bordtole Well 1-aWt 
4 1/4" m 8 114" Hole Comi1luoull S-.,1« S'J' 0-14 
24" 00 Solid Au 

Rmwim: 

..... 
E. i .. -s .. J 'II: Jt 
.! e c 

N- None 

' T.aun Takai 

None None 

lO T.ucen ,.__ 

N- Neallt 
15 Taken Tam 

None None 
20 TWll Taba 

Noni= None 
2, Taken Tak.at 

N- None 
30 Tllcen Taken 

NQQe None 
3S Tllbn Taken 

Nooe N-
40 Taken Tak• 

~ None 
◄, Tak.at Taken 

1 1:' 

i 1 
1111 Iii 

OnbhnAllp 

l>acripeioa 

0.0--49.0' Lmdfitl Debris: lnshy cWriJ oonsisling ofwood, piaslic, 

bride. paper, wire. tuilber, mew, yard w.ur.e. and cirpctU1g; toil 
comisting of oliw broiim to dark .,_y silt, .-.y IO black silty 

clay, and enirbod rock: dry to moist; 'Wllnll. 

@45.0' Qmpl• had~ of 116°F 



JlertncNo. 

0 -1 't WL-109B 
~ Date 

10/2"4195 

Drilliac C.......:tar 

Han &r,ilaa1.c.ul Drilfmg 
DriU" Sawle 

ProjecllWName 

07.0803035.003.002 

SlteN..__. Locatloa 

Wat 1Ake LlndfiU; • 

Boriac Lacadaa: Anal 
"845 

1068947.16 

516.523.17 Driller 

Ma:Tiania 

BluoeM 
Md.are111Jw1~ 

Tun Bi / SL Louil 

Dl'llllac&tal..-
CME-5S Drill Rig, Hollow Stan Augers 

IDH-BOT Drill Ri 

Bit Sbeffype 

4 114" m 8 114" Hole 

24" OD Solid 1w 

Remufm: 

-e. 
.c 

I 
Noae N-

.. 
Ji 

] 

S-ple Mfllllod 

Coatinuom s-.
Onb fromlw 

Dae1lpdau 

50 Tak.ea Taken _____ .... 49.0-$9.0' Naiiw Alluvium: darl( gray, clayey a.ndsiky, very fine. 

55 

60 

pined sand; moill; Wltl1l, 

Nane Nane 

Tak• Twa 

WL-ICISIB NOiie 

59' Taken 

a.&ological IIIIIJIPlanatmUecMiiduring baring lllllivilia. 

N~ ~les ftClt collected during baring acuw.ies. 

Pcn:hcd W.-ool~ during boringadivilics. 

Gmundwaw -~ during boring activiucs. 



C,JVIRONM£NTAI_ FNG1N££RING CORPORATlON 

PROJECT NAME WEST LAKE LANDFILL 

WELL LOCATION BRIDGETON, MISSOURI 

LOCKING PROTECTIVE COVER 

PVC VENTED SLIP CAP 

STEEL PROTECTIVE COVER 

BENTONITE 
GROUT 

BENTONITE 
GROUT 

BENTONITE SEAL 

0.010~ SLOTTED 
'Z' DIAMETER PVC SCREEN 

..... -. 

NOTES: 

. ~L 

MONITORING 
WELL DETAILS 
PROJECT NO. 070803035 
WELL NO. ~0-14 

HART 
ENVIRONMENTAL 

DATE 10/24/95 BY DRILLING 

_ .. .. 

EL. NM TOP OF PROTECTIVE COVER 

EL. 487.77' TOP OF PVC CASING 

EL. 484·5 ' * TOP OF BENTONITE SEAL 
DEPTH 

·-_ ~ EL. 433.0' TOP OF SAND PACK 
. -- DEPTH 

. -- \ EL. 43 1.o• TOP OF SCREEN 
DEPTH 

EL. 426·0 ' BOTTOM OF SCREEN DEPTH j ~EL. 425·5 ' BOTTOM OF BORING DEPTH .. 
--,; 

1. REFER TO SOIL BORING WL-109B FOR SOIL DESCRIPTION. 
2. DETAIL NOT TO SCALE. 
3. NM = NOT MEASURED. 
4. * = HYDRATED BENTONITE CHIPS USED TO SEAL WELL UP TO SURFACE. 

(W14) 



MISSOURI DEPARTMENT OF NATURAL 
RESOURCES 
GEOLOGICAL SURVEY PROGRAM 
MONITORING WELL PLUGGING ~~~..,.--c~=..-~~-i+--~ 

REGISTRATION RECORD 1-'::;'i=ii::::-:==~~~~=+-:-:~ 

OWNERNAMic 

ENGINEERING MGMT.SUPPORT INC. EMSI. PAUL ROSASCO 
ov,JNER AOORESS 

72.20 W. JEFFERSON AVE. SUITE 406 

AOORESS OF WELL SITE 

13570 ST. CHARLES ROCK ROAD 
SITE NAME 

WEST LAKE LANDFILL 

LOCATION OF WELL DRILL AREA 

LAT. 38 • 46 • 9.9 " AREA 1 

LONG. 90 • 26 , 30.9 ,, 

PLUGGll'IIG INFO~ MATLON _ · 
ORIGINAL DRILLER (IF KNOWN) 

NIA 

iZl MONITORING WELL 

COUN'TY 

ST. LOUIS 

OEPTl-f OF WELL LENGTH OF RISER 

CITY 

LAKEWOOD 
CllY 

BRIDGETON 
WELL NUMBER 

D - 14 

Sec. 

NIA 

STATE ZJPC~ 

co 80235 

STATE ZIP CODE 

MO 63044 
DATE 

SMALLEST LARGEST 

¼ ¼ 

Township North Range 

6023 

REFERENCE NUMBER OF 
ORJGINAL WEU 
(IF KNOWN) 

N/A 

¼ 

D East □ West 

meter: ___ IN. 

lYPE OF FILL MATERIAL 

60 FT. N/A FT. BGS 

""""= _:::._..=a..=~="'+"~,..::._-~:::....:;.-:::::....;::i D Gravel 

1--- --------------1 D Sand 
1-----==-=~=----i-c-=~cc="==..,,..,.,,,...,,.,..,===-="C'7"'--+--------+------------1 D Other 

SCREEr-1/RISER DIAMETER WEU. SCREEN ANO RISER REMOVED? 

2 IN. 

PUMP AND SAMPllNG EQUIPMENT 
REMOVED7 

□ Yes 

□ No 

IZl N/A 

GZI Yes 

□ No 

CASING REMOVED? 

@Yes 

□ No 

0 N/A 

GROUT INSTALLATION 
METHOD 

GROUT MATEf UAL USED 

0 Gravity 
Ill Tremie 

Bentonite 

[l) Slurry D Granular 

TOTAL TOTAL 

BORING(S) FT. 

D Pellets 

HOW MANY GALLONS OF WATER 
MIXED PER BAG OF CEMENT OR 
BENTON I TE? 

5 
0 Excavation 

Neat Cemenl 

0 Hi-Early 

□ Type 1 0 Chips O Other ___ __ _ 
0 Hydrated to Saturation 

OATE 1 WELL PLUGGED DATE LAST WELL PLUGGED FINIS ED SURFACE MATERIAL 

04/13/2016 04/15/2016 
121 Soll D Concrete 
0 Asphalt D Other 

REMARKS REASON FOR ABANDONMENT 

{RED! JOB# 162075-AB) 

AMOUNT OF FILL USED 

□ TONS 
Ocus1c 

YARDS 

DEPTH TO TOP OF FILL 

FT. 

TOTAL NUM8ER OF BAGS 
OF GROUT USED 

3 
POUNOS OF GROUT PER 
BAG 

50 
SURFACE MATERIAL 
LENGTH 

FT. _ __ IN. 

I hereby certify that the monitoring well herein described was plugged in accordance with the Department of Natural Resources 
requirements for the plugging of wells. 

SIGNATURE (CONTRACTOR) PERMIT NUMBER CATE 

SIGNATURE (APPRENTICE) PERMIT NUMB!:R DATE 

M0-780-2161 {1-12) REMIT TO: MISSOURI DEP TM ENT OF NATURAL RESOURCES, DIVISION OF GEOLOGY ANO I.ANO SURVEY 
WELLHEAD PROTECTION SECTION, PO BOX 250, ROLLA, MO 65402 573-358,2165 

ENCLOSE $50 FEE WITH REGISTRATION RECORD WITHIN 60 DAYS AFTER WELL PLUGGING OR. WITHIN ,ao DAYS AFTER THE PLUGGING OF TEMPORARY WELLS 



Drilling Log 

lkldlgNo. D • e r 
PYofllCtNo. or '1 
~ UCillan 

""""•8 N,, /1~4•"e.72• E.. 1'.~.0l 'fS'• 
aran;,-,,. 

0rllrlQCO. 

I 

3 

., 

s 

IO 

IJ 

090:ZIO 

.. 
l'!lhWN f:'•IVI S,il\~j)y $1\T'1 &..o-,.J 

P&..A-s.-r1c..ir'1,,. bAMI' (1=-11.1..) 

-- -
GA.AV-~.1:11 IP/\J C04''1~£ t..'2AV&L. 

il'AAl', ~,, .o,~.,, .soAI\C. 1=11Je 
GA111t,U£t. AirJb S~AJ.0,, 04MP 

(Fr L.L-) 

- -
SR,01\/"J C::'-Jllr'l"E,'I" $1a..T', LO"" 
f'L•• <;-f I(. 1 T4( 1>,._IW\ p '7(1 -'\e I f.T 

(,: ,t..::.) .,, 

...... __ 

- -
""1 f>Q. o ""'"' S• LT'S ,= '_, 1:.. 1"0 ,tO\ &bh,U"\ 

,::::'"""'' ~S:.D)!,,tt.\ DE.N• •TY, , 
$,A.,.11''1,4"T"E.'D S~&..Ow "~i>a.oJt,, r3' 
(F ,r,_ J) 

bORL. 7""1101\NTOAJ 

fWfOIINrwr C•I GL.ll"1 E. RIV .s T ,,,..,.IV N 

$ 1
' S,Oc.lD ~w 

ol 'T'O I:[ I 

IITOftp e:.ll' B-,z•t 
1\,1£.-St,,"'d &-,.,, .. , 

SA T'IUP 4T £ 0 
ll'l"t•111-1. FH!sr 

It •l<'r,ln,TE 41: t 9 
~ rAIP R.,Ott., 13' 

F-1':s-GT-.N 



TKHNICALIIIIIVICH 
uaract1N1CAI.. OCPAln'MSllff Drilling Log (continued) 

Boring Ma. 0- 9 I 
a:,;Pro.:.:c:::.:Nl=•::---t,,,J-11!_11;:_:,-;...""_A_k'l. ________________ -+-P••---a~ __ of_4f ____ --1. 
Prolect No. s-, - o '7S"•""-- o oa.. 8 - ,~ - &"f 

1Uf7f 

0.-.-

6tl 0"-' ,v S • L."f'\t F,Ai,s: .,._ 'ftl EP• Iii llW\ 
SA-"' b, ,., it b, i.c11 »• "'se 
'!lojl\,Tklll.#llrT'i:.f) "!,1!.l.111,J itt••·•"• 13• 
F•t.L(? l 

- - -
Bf\b '4.IN F•NE ,..o atlla.blMM SA 
we~L so~~c•,~~•-o-w•u 
4,ll .. , If!,' ""&.11!1 "l 111'\ Oa:.vt. '"' I 
S.t\ T'1otlt "4T'£ II 

....... .11111111111111 ............. ---- ----

........ 
F & 1V 1.-1 

Remarks 



( 

• 

TICHNIC:"L. S&RYtc•s 
QIO"l'tCHNIC.-.L Dl!flA.fllTMliNT Drilling Log (continvecl} 

Pro;ect: Name lu I! ,s. T' l. A K. S. 

Project No, 

011crip'lio11 

"" A-V :SI i. 'f'V C,11,.A,'1' Ill\ c.c, I 111'9\ .,.. 
w,.c..W 9'&,.lll'S1'tC.l'fY# .,., ~,= .,... 

~'2. f,\C.0, -...II\ '5'1"'l J:F, P. o t'£ 'T' Te 
S.._T\114l.AT£, 

6'\AY' s11."T' .-,-, » 54'-NO l,WTC.tt,c.,S 
SIL.T ts L011111 ,,_AS.TtC•TY.,. ' 
'1£'tY 1,c,05£ • S 1,,TU.kkfl,..l) , 

Ul41' 

........... -- ........ 
c;.,u,, ... F11V€ TD '-'OA'C.S'G. f,/) 1 

s111gAa1~,.u .. A<t 'tO sv.&lilO<wti:O 
GA•, NS" '-' f 6- ttL.,: Q e,tlllfT"Jl., 
S ~ T&,Ul lf'r'C,J) 

.---~ - ........... -
GAlr,.'t (...O•An, =,."NP1 501 • 

fl'\lt#I"-"' /1.tJt FIii£ s-6A,t0 
1'o S"-•""' 6 .. 1.a.~-, 10£Ni,£. ... 

----- ............... ~ 
!U.!. t£ ~ ( ,.. ,,.. ""' e, l!I. ,lll 

.. 

., \ '.' . 

• 

Baring No. D-
Page '3 of 'f 

' 



• 

: . 

; . 

T11CHNICAI. 11,-v1cu 
aaO'TticHNtCAL HPAIITMINT DrAHnt Log (continu•cl> 

UH7' 

D..,...._ 
G,,- lrY ~A Al I> -'" O JP t U e: C:."4111:'-
J ~Ta't. •~•St •AN· f-j 1'1N& T• 

C•ArtK, SW.6 't I "N Of. 0., 0¥8'-A T'l•4 

4a.~\JIU,. ,.. SIAl.4N6 fll.~@ ,_ 
f¥ • r..O \lftl•tt I' 1 Q.uA lt"l"'C, Jlte,.._.$ ,.__.'l "'"'° s•"'c 11'\AS:•c M••ea.__u, 
oe~ n, VCA."' p C4'16 '!. 
* M"k A AT s,i, , 

··' 
• ' 

,1P 
I. 

~---' -
G~AY .,.l,A,.IWIII 11•11,!S. .,.. ""-•"'""" 
s11u11 o,. "-E ll. Y . !. 1'.tJ H , '!t"""'""•"'-~ o 

ToT,4L 

... 
·• 

... .. 

• : .. ..., 

....... 

A a"' c,1. .... ,,;, 
,,,..._o,..i.i-er . ..,.-,i; 
1.-,-c.'1'.il<l!'J -,.,, C,O'. 

PVt;.. •~ •l:,.,cl. -
·,j Ott\ T" .,..,. •T.f/1.J J 
c:;rv,;,..,js# , 
llo'H'•"" I!;' ,~ 
.-o,o '" ,,,.,11. cS.,--.1! -
$1.1,.~J "-<....,<!ill,,. 
&tlT ..... 1,,s' ;.,, -

.S"All't'I pll,d<e.J 
.,,.Th .. ~,. ,."•C 
'°4f"'h ,.•. 'r• f•ll • t ,~, ... _....,. s••' 41~••· 
~"i.l.fl;u ; •• ,.,.-"ftJ ..p.,..--.. s.,.._I J t. 

S'S.If ,_.,"",t C\llr"'fttrC. 

• 

..... 

• 

TiO,f. i~ 'J'J' •i.•"• j'"GI.'" wlru • 

"wMtA LZVtt. fl (iJ 
l(r,4'l' 1 &tl..O~ -r.••t', 
:,:.o;;II\ s-,s-U · 
(◄ hd • .ft1r"' .i,."1• tlc1. 



, 

I 
I ' 

L 

Drilling Log 

ProjectNo. .. ' 
Ground Elevat!On Location 

• "I.Y.tt .. <¥ Nwth Stc.hw-- o 
Drllllng TYPt Hole Slza ~ Fco11o9 Beclroek Footage No. of 

3 0 
Dating Co. WA 

0 

Page 

To1D! Foolage 

Oeplh To W£ll91' 
SEE 
MltR" .5 

of 

0dllerls} DO ll &.. #I ORIITII llJ 
Tyi:,eo ..,. 
Penetration Teat S r-lf IV b.,,. ~ I> 
FlalCIOl)eerwr(a) 

Blow 

7 

, -

a .. crfpUon Clan. COMnt Recow. 

090280 

6~owN F1NE :>';-&ID"t SILT 4'NP 
o~t;A-iv,c M4T£ill•4t.1 J-\11\1\ p 

LC C..U-T BA.OW IV '-" 'N f!_. TO 1'\e,J:11 &.cit\ 
::J<I\ ND , 'T"A.~C. G; .:S It.. T' 1 (.. 0 0 S E T"O 

P''2.i>lUff1 -D'EN.:>t"r'Y, ~All'\,. 
SAT\t R.1\-'t"t~ el: LOW A~,.lto:al. fO•S 

3/3/3i 

G'" DI.Ii• Soc..tD 
AttG,£,iif O' ~1,;-'., 

Foms 1S-GT-Z·1 



'tECHNICAI.. SEFlVICES 
G&OTECHNICAL DEPARTMENT Drilling Log (continued) 

Boring No. - ?, 

r...:.~·:::.1oi~ect:.:..:.Ne::::.:.:me::,__..,.;W:.::...1S._..;.$_T'_L...,...;~:...t<_'i. __________________ -f-Pa,;.:ge:..;_____2... ___ o:...f __ ? __ ~ 

PToject No. 6"1 ... 0 7 5'.., Ai-OD?,. 8- '" - 8'1 

Depth 

11 

18 

,, 

2.'f 

3o 

U1479 

Description 

&.IG,HT 8P..OW4/ Ft.v&: 1"., NEJtrru'I. S4NO 
"TIUrc..& ~• LT la\£0 1\t.l"\ l>ENS\T'f I 
S~TlA. A.Irr-TES); ., 

-- -~ 
81:tt: w 1V l"O G~.t\-V F II/if:. To ff\DI u.lrt 
=>A.f\J 1) / t-R.1'<.i. ~ I I...~ 1'£1t1Sf: J .:SI"-~,,.,.._!) 

G,QA't- S.R.OWIV Ml.Ll>IU.J,\ ro C04R'iili. 
1'A-Nb "5.0til\£ S:-IAJ&, SA.NO, 
Few ".,..,.. 1 'I\J (3" ro e '' .,.....,_, c.1c \ 

J:'rN ii. GP.'4:VC:.~ .::::C.4'"1 S. (sA/' M.tX., 
01.\.) 1 P\Jr.P1c.,,11 JEl\,Sc . 

,.s PR- 1 MA,: 11.. y QvAA 17.. 
,S-011\e F€l.D'SPA'l ANJ fh4ftG ' 
fl'\• JVEAAL'!>, S.~&ROf,.CND£O TQ 
S'&IIBAlV614t-Oi:Jt G~411\1S 

·Remarks 

8£~AJ 'lf.,-z." p14, 
~1- (..o,ve_ w~su 
8(1R•IIJ<. @ IS'' -ro 
l15",3"., 

STOI>~ U 8 .. 1' .. Bf 

1tt.rt1/t'IU s-n-e-t 

Parm TS-GT•t-2 



Tl=CHNICAI. SEf\V ICES 
GEOTECHNICAL. CEf'AATMENT Drilling Log (continued) 

Project Name 

Project No. 

Depth Description 

'7 A A 'f F • IV & 't1> ~ \i..J)I\.\ h\, :I'\ 'VO J 

l"A.A.<.lc. 1n L't Alvo GOl'r)lss; ,,...Nb1 
PP.IMJirf!H .. ~ 6l1,1.~~l"'1:. ~lltlvb,1 

l\ £IVS~/ ~~111'\Aht"'~f> 

.. 

- -
G,,1i~"i-!S.R01,JI\.I t'IE'011,t,\ tt> C04.Q-,1;C 
SAND, ~€.W P 1Nf! <:,.iQ..A-\lt\.- $li".lbll\~, 
,PRllh,\Qlt.'< GliA-"AT'a, "V•"'tw SOMt 
FEt.. b S Pt\ "I; 1 $ I.A B A b tot IV Q 1£. b 1"0 

,51,,U,a. ... ,..,c'(L,4~ GRl\-tl\JS oaJV.s6; 
S~Tl,\~4~ap ~ ' 

-'I,·;;:....,, • 
.,,. .; ·t·, ... 

GqA-1'- e,AOWJV F,,v"t,,. 1"'0 G.6'\-QS':. 
S4fVP ,\ND Fl.VG: ro c.-0 hA~I::. 
GA,\,vEl. [3'' M;\!lf., b14.)) Gli.t.4\k+."a.,. 
?'E.L OJ P/lltfl, 4'N O 1\1'1.Pf j:.tl. #v\ i ,V '1:~AI. ~ 
s~ .. t\-UG~L~R G,~JHNS1 M!?.J'/IA/Jl 
PG.. ,v _,. E, ~ '- 11'A, ~ A-l'1!J> 

• 

;~:-..,, 

. ... A-17 

111419 

J.J,
~ 

17 

. Boring No. J) - " 3 
Page :3 "of 7 

Rem1rk1 



TECHNICAL. SERVICE$ 
GEOTECHNICAL DEPAflTMENT Drilling Log (continued) 

),oject Name 

Proiect No. 

Depth Description 

G~"°"''"' &A,0"111 FMIE TO c'O.t-'U,E .SAN',. 
ANIJ FtNt.. ro c:'-01-lt,)C ~AA-VSI.. 
olrS DE$CA.faso ~&o"S 

G,~A-Y Ffll)& TY OO't&-S.~ S~N!J,,, 
l"'JE.&11.4.11'\ Dl;N"'S, •""rf., S.t\TkRA"('"li:P. 

~- .............................................. 

--r--'~---- .-.... ____.. .-i, 

G~A-V s11 .. T11 F1Ne "T"O IVH!~.1',wA'I SA-1\1 
p~t 11'\I,; A. IL v. GU.A'R,-'E, VG;.R,Y :t,e:n,.1£ 
s A/f"\A. /UftE !) . . ' ' 

scve.RNL --,..1+1rJ (2.'' T-.:. t.s," Tffttk. 
J=n.JF- n eoA1U,1:.. 61>.hv ~L 

$E.41i\S 

t.:r Blow Ree:v. 
.-..;.;IS ..... Count & Lou 

' 

1.:.' 
I I'• 

A-18 

111419 Bam16~nnd 
.. . ·------·---

Baring No.~ 8"; 
Pa911 4/ of 7 

Date 

R•mark1 

Form TS-GT-2-2 



..,___ 
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TECHNICAL SERVICES 
GEOT&CHNICAL OEPII.ATME~T Drilling log (continued) 

Project Name W£$Tt..J:l.K~ 

Project No. e-+-- o7~- .r.,-o 02. 

Depth 

Ut419 

Description 

S.l!-ve:.A.Ar" ,..w,., rJ (s'' ro <,'' r11-1u:.) 
'f=.INr=. TO t.c:>~A.."i.l:, G./l..ArV a:.L. 
.:£ e. A~s AND COA-A.S~ ~AI\ID 
SE-A-I\ M5 

.. 

() 

G~A't - BRO IIJ}\,I CDb.A.SlS. '5-1\ Nt), 
s.ome. F' tN'!. .,.. "'115-tll'-l~ SA-Nb 
iAttJl> PO,JE. GR4 VI!: L.., ~ I.( J\LQ1""f,, 

Fa.LDiP'.-6rll l'rNP s.ome: ~.,,.~,, 
"'1W'1A.AL'S, .Sl.tB~O\OIOE.J), 
l\,'\i-.Dt\\1\\ O"-Afs1 r-f TO p£NS£, 
Slt""r'llL R~TJu'> 

Log 

&11 

A-19 

Boring No.!)- SJ3' 
Page .S' of 7 

8-Jr,-8,Y 

Nori!.: .f>t.. 1&J.f r 
l')RG,A-11/IG OIi: 
LltA("IAf!; ~ £.li<E 

C'OO.'C If'/ S:.o,r.•PLI:,;;. 
(s- .. ,z. ,.. ss - i'3 

FOTTII TS-GT•2•2 



TECHNICAL Sf!FIVICES 
GEOTECHNICAL O.EPARTMENT · Drilling Log (con~inued) 

· .. '•ioject Name ~ TL Pt kl! 
r-
: Project No. ~ee, ... 0 "1 !f" - 7' ... 00 '2. 

Dep-th Detcription ,-
.•, 

.) .. 

83 

,,. G~4Y- li$~OIIJN GMA.<f»G .CA-Nb, 
SoM.£ t=tNI! "t"O ""Ull.411 $~,Vb 
Aa., I) f:1 NI!! <$~,Ir V'- {,. 1 Q(i(A"1' ';t 

8S' r-~i.O~P4"}J,.AJO SOM&. "'1Al=1&' 
/P\1/tJE R.ari.. /:S1'..13((61A.NO&JJ J 

""fc: t> I 'A..M. b,: NC I f"'r' ro p SN s £ ,, s A 't"1.A RA i-£ J) ..1 

,., 
#8 

81' 

'Vo ';(. 9•1 ·~ -
</I f7 II'" 

C)C..c. AS I t,N..\-«. (!.~I\ V£.L S.E.,\-llt (3'' 'h 

n. ~,. nt-t c.11..) • 9 a• .,,, ro-51 ·, 

,s 
,., .. . 

,s 

'"' 
'17 

'98 

A-20 

111479 

Boring No. b - e,g 
Page ~ of 7 

9 - /ft:>- 9 

Remarks 

NOT£-: MOb£!CI.ArE 
"r-0 5T°A1>fo\lC.. t..&AJC,_,A,.C

TU..,Bo+,-----1 I.. f«£ l>t>0,9 I If.I 
5~111~£.S :S$ -Jt 

, 

Form TS-GT-2-2 
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TECHNICAi. SERVICES 
GEOTECHNICAL DEPARTMENT Drilling Log (continued) 

Proiect Name 

Project No. 

Depth 

,o 

to I 

103 

110 

/JI 

,, z:. 

111419 

Oucriptlon 

G~il\-V-$J\l_Q\ulV C..01\llll: .S,t,Vl)1 COM-£ 
Fn/t.t n ~r-l>J i.i.-. ~'\'l"l.b A-NO F,A/t. 
G".~V'ftL, ~k4'lt~, Pt:.&.6-SPA,I\ A,.#,//J 
SO"-\t: ili'IJ\FIC:, M 1,Vtttl/rL.f. 1 SUSROttNb-E 
#-1 E.I i ut-t O.e.N s. £ " b t.Wuc , 
.;J1c-l'1,{RI\Teb 

t 

(;1',IHl£.f.. ~Nb :J./tAI.P S'•A.tE 'Sl&.T 
oe..use:., :S'Jt'tl,( It.,.. .,.,£f 1 

, A-21 

Barns & flCD!HIMII 
LIil C:li:l.R•--:C:t $$dbl 

,,. 

Soring No. t,- 9 ~ 
Page 7 of 7 

Remarks 

~Col.C:::1-/ S'-iHv£fJ.. 
0~ U .. L 1 "1 c;. ~ -t::rt. 
100' . .,.., JI ..c-., ;Jr ., ,. 

4. .z.'1 ati-., l>V( 
pre&~"" @l+.,... w,r s 
.~ ,:"f .-.1f.e41. 't.:, 9 '1' • 
PV<:. •s -Fhs-"-- .. 
J "''"~..t ' "tf\re..J..e-J 
COl,,ll':(• "-j s I h➔"t"•M 
Z.e' is .. 010 11 ,.,_.re:~, .. 
-s.hTte~ -s-c.~en. 

Gr~;u,ef HS.3" 10 
IOd • ae,m,l\.ife 
p«I I P'j",s loo' n 9'9 "• 
Gr-.t,,d f~Gk. f:f'f' ro 
7S-,r' w,"Ji. Cl. '2..' 
Th~ ck, J.e t."th ;+. 
p~fle-t- 5~ctl .a:b,ve., 

An1.,1.f ~~r-,J-..-4-e.t °' ,. .. ,..,. s.efll '"fo. 
~--+ '1"d~ftA_ 'i,l,(l''f°at ce_. # 

Form TS-CT-1-2 



DriUfng Log 

( 

PR,ftctName w £ .!> T I.. -4\k e:. BcfltlQNo.. 
85' p-

PtojeotNo. 
.. 

Pao• of 8"i-07S- .c'f-ooa .. ., ('., 

Ground El&vallon /Localfcn Tolal Footage 
9-9.,, , . '-ts3 .. I NE: ~.e,ttOY"I of s;te i h"\Vli'e. :c-2 

DrlllfngT~ HoloSlze ~l'Ol'IIIQII Bedrock Footage No, of Saml)lea No. Cora Boxn OepthToWatar Data Measured 
. :SE:£' s £1: 

93 .. 5" o ... G. , z. 0 ~ iE,!' 
~£111A,:ikS° ote ~ mA-A lt-c fQe..,Df,;t.A!#oef -
erangeo. WA-84.5J.I DA. ILL.IN C, c;o.,. DriJlef la> ()O IU• TttO;aNrO,V 
DrfllngRlg. AC...KEA. "1P-S 1 T"ALtC.._ 

Type Of 
.s .,,,._ rV O A- (It I> Pen9lratlon rest 

Data 8 ... ?..I-S'-1 /ro 16-'2.2.- Sc; FiGlcl Obaarvet{II) G, L..ltfV :£ Q f'I/ S7' /rt A-IV JI/ 
Sampltl 

Slow air 
Depth DncrfpUon Clau. Count RKW. Bex Ne. R••l'fta 

- -- - f; ,, SOI. tD - i.tGl-fT &llOCV ltJ .:S.a\ND, $ l&.T A-~C. -- - J\l,(C>etH 0,. 70 I - 64A\l'!.t.., .0411o\P ~o Dk'I (,:: I l..L) -. lo' - I -- -- -
2 - i -- -- -- I 

-- -
3 - -- I -- ; -- - - - - - - - -- ; -., = G·ll E.E.NISlf- / -

I -- GA.•y tit D•t.tc. t;,AAV S•L"fV ~•~E- ! -- i -- S4.,, J QEA,t./ 1-00SG:.. I l>/rl'II" V"'LL) l -
5' = rA-- i"" -- 3/'1,./3 -- - - $,s ... f 
q. = ,e·· --- -- 1:,,5-- ' -- ' -7- ; -- -- ' -- -
s= - ' - i - -- - I - . -
9= - ; - I - - I - - 1·4-!/.: ,, -rR I -Co/', i!: - - l c:.. 

..... lo= '"·;. ; '.},A;, H .;.::;,1a.E 
- - ! 10,11 1 ro 8'9 .. , .... - 1/J/ f {i"" - l - -- ,s·· - $S-'2.:: ,, - -- --- '11 ~; S ro PPSO 9 -"e.1-,i4 -

12.. = -, R E.S. t.{ #1 £P 8-Z.2-Bt - . 3 : - -- -i --13- - ..., - - - - - -
@ 

- e:-AAtr cLf\'tl!'I' s1-t.r1 "A"fl/b-- F11,.11:. 

l - s Acl'\IO, L' w PLI\-S't'tC.l T'f, 'S rr FF.,. A-25 -· -- MOISi- J::tL.L'\ 

09(1280 
.. 



TECKNICAI.. SERVICES 
GEOTECHNICAI.. DEPARTMENT Drilling log (continued) 

Project Name 

Project No. 

Depth 

,, 
'ZO 

Description 

c:;.. q_ .o..-1( c. L-Av.e s,, -s,.1 L -r1 A"' p:.. r=, 1ve. 
"$/lfrNJ) J I-DIV f'6L4STIC I yt -6 Tl pp,. 
MOl~r (F'u .. 1,..") I J 

. t: 

G.it-..v- e.~o WN su .. -r, FIAi! S:A.Nb, 
~•is...- ra s"lli 1'fl\4A,1'£!) 

G-A11-'f F •NC. TO GOAttse· Sltl'Jb 
2.T TllAc.~ ~ 1-.-r 1 "£Jal I,\..,_ b £!;tJ~ £ 1-a 

Y£11t'r' 1)£/IIS£,, 'SA-'rCir al~ TE-t> 

fi'Rt hi~ R IL l.f .:> Vf /d.4t1v.l/JD/:;I> r.l. Lf;IR'f"Z. 
G 4l:,4-rN.S 

'30 

~ Blow R.:'v. 
Clan Count & LOii 

,, .. 

,,,. -ri" 

. 

1l1'11!J Bam1 & KCl>ona.U 
.._. .. "' re.. ..... 

Boring No.)· 9S'" 
Page 2 of G, 

• 

• 
F 

Rem1rks 

:s'ii\1"r.tAArl!.b 
""A-T£4r>t L 
ENCCl'f N'tc,R,£0 
S£TWEli" N 1S' .&\lllb as~ 4' 

f2r ::O.AJsJr ,7llT,fr/l.lr!~L 

.... 
. !:.O . ._,:,,;_ 

•>. 

.,:;;._ 

·~ •.. 
; ....... -... -

I • 

FOffll TS-GT❖2 



___ ..._ ____________ ~-----~---------------------

., 

I 

" 
Dril~ing Log, continued 

Project Name 

Project No. 

Dlpth 

0St281 

D--'pdon 

Gl2.A:'f ,::1,vs.. n co~ras:s is~iv.01 
rr.t h'C:. C. ~ h ... 'f' I ,N\ U I \ii. Al\ .l) t!!,AJs E. 
-rt ve.~'f b~Nse.., s-4-,..r,tAA-re.b 

p,i1m1t1l.11 .. v ~"l.SR.01.otl',.I b&J> till.LA-KT% 
G,l'lA-1N£ 

~ll 1-'t T"• tM.-.t- ... tJ.Ro~JI} Co.4-l(SF >\Ali?, 
so fl'\.£ PI Air!- -ro m g,p 11,dn ,: ,/rl\l .D., 
/:.£W , F=tNt:.. Gi4.-A-Vlt:L-L-Y S:: ,:~lt,S. ./ 
o e~:se., S.4 W f( 4T'ltD 

• • 

A-27 

Boring No.b" es-
Page '3 of t;. 
Date B-2./-S'I 

Ramll'lui 

Fonri TS-GT•1·2 



( 

TECHNICAL SERVICES 
~E!OTECHNIC,6.L DEPARTMENT Drilling Log (continued) 

.• 1·oject Name 

Project No, 
Log 

Depth Description d:'s, 

JJJ,f.79 

(i~~y -n 6,t,;\Y •61t0~,\I C04,1S.E SIIN.1>1 

~on,,£ Ft /IJE n, /VI ti.I I &("1 SIIN ~ 1='£1(1 
P:,-,JE c;,, A. 4-V C L.(. V $&'A-AS, De AJS:. .t::. 
S" .... TU.itA-,£1> 1 

~,._f;i",,-'i#'c.st.W ;:;- - -
G,Ft."'V FtNE. T1:1 Me.l)tt,"1 Sllrllll:J1 
..,.,u-ce :sit..,- 1r-111r, £.oJt-4."::ie '5klVD1 
v&.-ClV i)~NSE, TO P&NS-EtrS'A-T«~A?J!'i> 

· ··· • ?o $' Qu4-.T1! stf8A.014./f/D£8 
I 

t"D :St.< 8JtAI Q u L.,11/,l 

lams 6 KC'Dollll.tl 
IJ ....... .111 ...... C""Pa.-.r 

Boring No.1)-8.S-

Page ""I of 4,, 

a -- a 1 - s.,_, 
Ramarks 

Form TS-GT-2-2 



( 

TECHNICAi.. SE AV ICES 
GEOT&CHNICAl,. DEFARTi.H:NT Drilling log (continued) 

Project Name 

Profe:ct No. 

Depth Ducription 

GA~"' I'S.I# <l.A4V TC. 
c:;,,.._AV 1=1IJ£ 'f'O MSl:lrntnt $.A-NO., 
,-qA<,e $ I 1,.1"' It-Nb C41'.tt,A s,4 s.A-NJi, 
tie; AY bc.NSe:., 'tr, DC..¥st:..1 ,Jll-'Tlt4 

f09"o d!tA.--~1"'2. 'l>(A.84,0tt,vt,£1) 70 
5v,,JJ. 4"'Gf\L.tl\ll I 

~ Blow Re~. 
Class Count & Lon 

A-29; 

Ztl41' llams & KCDonn.U 
lliailllb&II'~-- , ..... 

Sering No.1)-05'" 

Page S' of (,. 

Remarks 

1, F. A'f 'St. I G,u f' 
t-c.ia.C.1-f.A Tl, Llfl:E. 
i./Jt <:;fl..6/t,-$•(. 
DUO~ 

F- TS-GT-2-2 



·~--------- ---

TECHNICAL SERVI CE$ 
GEOT6CHNICAL CEPAFITMENT Drilling Log (continued) 

Project Name WE $ rt.. 4k.E 

Depth 

83 

Ut419 

Oa1criptlon ---- - ......... - - -------
G.t,lA-\IE:L ~ GO f!.llLeS '4NP ~ /v{>, 
:1oio\--t"ILft. .. T£ l> 

'TOTAi.... DI! P rw 8~,,, 1' 

Log • 
C~. Blow Racov. 
"'- Count & Loss 

A-30 

Baring Na.() -8 fl:' 
Page Co of a; 

Remarks 

~ 'Z.' d1◄, pr,c 
11/!.:.P Jte-1,:.,-. W4.,S 

iu"ha.ll-e.J ..,.., 9G-' .. 
PVC ($ -fl"4c~ .. 
.J• I "1,e-,l I ...,.ktf...1.-eJ 
Clfv..p h .,,s. . 
80-ftoni '2.0 1 IS 
~010" 1'1o:tt'J.1<f-e 
s lo"lteJ s~~-en • 

G,-aVef ;-.c.k -,.,...,.,, 
0'f., I' To ~,. 7' 
wrtk ~ z .. .z.' "t-J...H.1-r. 
ka"1011it• re-•reT 
St'a f Clll'•ve . 
AMulvs i~ 1ro~1~J 

-{=,...o ..,. '$4"'~ I "to 
,...-01,,t,.j 'SIA.T-fof t.e .. 

-r;o.p. ,1= ;.o. 
i:(_L-ove "l ,. .• w,. .( 
SIAri• (.e,. .. 

V 4:rt" fl L:tU.CL. 
n"'l I\'\£ I) I,\ 'Tc. L. y 
~ ~ 1'£.4, f' I-'.;:, o III Cf"E 
IHST-.4 i...J. 4-T'I OllJ 

~o .. o;' ecLotv ;;o. 
I tH«J """' · 8 - ?."I •81 

w" 1'"£.k l-E. V i.1- IS 

-;!11.of~ BE.Lo'v ,.,o,P, 
1:. 1 S'"<11.m 9-'2.7- It,• 



. ·' ·;•, ,~'\,~; 

• OrilUng Log 

Pn:fllCINll'lllt lonng~ o- 8'7 
• PrajletNo. of 7 

Orangtypl Hclt!Jaa 0.-,_ lldraokFOOIIQe No.Of.... HO.Cmlt._ o.llTOW.... 0........._ 
~rr.S:11i\,<S :.: .. f ... ~.f- ,u. o .,.., a-a. o »:,,.~iti-~ -

DIii 9-'f-S• !To 8·- J0• 8-df FllldCIIINMrC1t GLE;.'\/ £11.NS.TMIPtl'II 

090210 

- &.I 6 ffr &Ill MIN p;-., It T• 
,..,.., I> 1 ·u M. It "n.,.. ~"'ii 
OAffl p (l:•-u.t.) 

-I 
I ..... 

......... ___. ............. ......., .......... -
L.l<,.IIT G.lt,41'1 G,ftAV£L£2-M~JC. 
D,A.), ~ot"11£ -s-.-1110., lr'i llll't' ·p€N~E 
CA P't (F1& .. L )· ~ 

-a./:J/~ u:· 
I'&'~ 

-.... ---------------------
----------------------te,-..._ 
-----

,,. !,:'.'.' . -----------

.... 
• .-.Ho. 

ss-, 

5"' SOL 11:J ~ l,IG(:,t'S' 

O' ro ,JO.O" 

. 

-

.. 

-



J1 

I'/ 

· Drilling Log, continued 

fttorri.u ,., o.1tr &41,A,'f n U.-11.1( 60.A,. 
Tf Ql!,hvn, s;ANOV I S•4.TV C:.t..A-r, 
~e.Olk-lP\ -..,ur-,c, -,..,, 1 1"-,,._ 
Mot-sr (F•~ 
T'JctA-c& •--~lla1,. ("a. 11 1114--,1 lHA,) 

t,l't-A.l( c.A.,-1( ~n.,-., ei..111ri,., ,.., E.#r"4ja,\ 
~ lflC.I+ ,.L.A$rtC:a'f''1' """-4.V )flFf" 
Mo f",1'" .I , 

Pi\"-1,t G-,,i,t S._IIUy $ Ct.oT 4/llf) 
z, SI L"l"V '5,1,.,.J b INTt.Jt& C.0'5., ,~ -,o 

osu,, 

1s. .«.-vii. -r• ""E.1 1 """" i..ow T'9 
/tlf,111 .,. P'-"-:l"N CI Ii' E.T' Tt 
S '°'"1"""- fllA. TILJ) 

- - -
l!Ut•w-., ..,. 6A"'°"l•-.llt.OWN s.•..,TV 
fll'INII! $-'N01 NIS..I lit/If\ J>£°N5E,. 

S#tT""-" ... £1), '5&.&G,1-frt.Y ,-,uc~c.1:0'-''l 

Boring No. I) - 8 7 
a o1 , 

s AT<.llt~T'€.b 
(I\ FtT &Rt " C.. F' It ~T 
It f,I <: 0 \I IIT S. R.l,JJ (!' 
Af P fl 0-. & llo\. A.TU,'( 
"!.7, o' Ht.Ow C.•C'. 



OriUing Log, continued 

Project Name 

Project No. 

asu11 

Dm1ipdw 

gq_otii.,ni' 'l"e c.4JH"-4a\1 IJN St '-1""'( 

Jl',NI!- 1,1\ltJ DI f',\£1 I MM .il'.Ail.SE 

$91\TlllllflTCP 

$c.. • <a, ... T&. Y M IC A, CE • IA '$ 

....._ - - -
B~owJt/ Fu.Ja T"O N\ED1\AM 
T'RA<.£ su.,-, ~·H1C:.att.v Q.w""''"Z' 
1:11:.N S. £ J ~ A .,..'4.:t.AT £ J) 

4J44"T 8.AOiovN /:"•NF. 'r"O C.O.i\-AiLE 
S,4(VQ 'IVT"E-$'£.0•£.0 llll'rM 
T"J.+c f\J (3,,. -ra 10• 1"WtC.'r) Gtlt.\V£1. 
S',E.AM"!i, _, TJll.4<..E. !of Lr l)fNS£, Te , 
V£a;1."r !)£N~ ~ SA"IU .. AT~D 

Baring No. - 87 

,- "3 ot 7 .... ..... No. ...... 

S's-, 

N4""C.~ l-tOL.t 
C.9U,,-,.,c,,-. 'l"o 
a .. , .. 4FT.14 
SA,il,\il' LiW .S • .. (. 
lie., olll S •e 1"4t NC .0 • 

"'" Plf.£1. v""rc.ct 
0C£Mllts Al0Vf'. n1,.. 1JtJ.,r11 • 

. 6£c::.AI\I ,clt) TA-~ 11 
W""'5'4' QO,t I ,V C. 1,// 
♦Ya,"' t,,111 .. ,,,.A,• co 
Btr @ 30.o, 



DrUllng Log, continued 

Baring No.I)• 8 7 

Pn:tJtct Name c., es T' • Ak5 ·. PIii "/ of "7 • µ.,:,::=.:=::.:...-.....;;;;8;..;;4;;;.;-:;;.;;...0...,"7;.:.;£';.;;.•;,..t, ___ O_O_"t, __________ ---ii-;,.Dl;.::ta;;..__8 ___ '1 __ ,;;;.;.8_-,...;....,_--1 · 

OSttll 

Lie.UT Oall•WAI /111Nt. Tei e,.,1"-4'1-~ 
~NO I d1"tt A 8Ul)<e O lu t 111 .,... •N 

(~"" n, ,o• Ttfu:,1t) ~.,11!.C.. i&Mlls 
-r11..1t-c.a -s • ... .,. , , •"""• '"" "• a., 
J,C."'i"fa.1,.1 S.- Tt.44.A"l'C:0 



.J,; 

..:: 

. Drilling Log, continued 

Pro. Namit 

Project No. 

OSl:llt 

c.11.IENl 
DA•K_.cG:A.A~ l='••E To ""&J>t ~.wl 5,,AND, 
"'TA~ .... E s,....,.; .1>a..e: T'O ve ~ 6iii:.A11:F1 

.:S.t1-rt.1 a ,,,.r E ~ 

C: R 4V .,,.,- -
D!lir:t,W. G.,-.11!.'C'.Nll'-' G.r.t-\Y F1Nf!. -,.0 
Co A R-s.£ S.0.JVP 1 'IH<-iJ'-'t' Qv,1,A'T"l:O\C. 

SU.IBAOt..tll,Oe.0 o,A_.4-IN.S, V£1'\V 
DCIV'!.I: n, l"lfcblt.lr,r MIii,.-,: 
SATkAAT•~ 1 

F&.VV .,..,..., ,v c~·· T'• eo••) Gct.i:tt1o1e1.. 

S'i.~~~ 

Lot ·--Clas c... 

a,, 
~ .;;,, ,,. 
~ .. 

Baring No. !)- &7 
P."8 S' of7 .... ....... 

No. 

fJit-,--+-tm,pr,tp 8-llf--ll""t 
IU!S&ilt&O 19 -10 .. t:'Y 

SS-1 I 

Fon,,. T.S.cT.Z•2 



Drilling Log, continued 

P\'oilctNIIM \4#£5Tt.A 1(£ 

Proiect No. 94' ... 07$• "'f - 00"2.. .... D-lpdln 

f.RIN T• 

D'IIIUC GltEaAHCU C:R4)' /:'1NE To 
G.041t$& •AfV.b, UtG,HLV 6Ut1t~O$ 
!S c.t & A ow N CIU) 6"11 • ill.t. 1 v t. 4 y 
O~'VSt '1'• MC.,tlilll\ DU.st 
$AT\AA.4T-lt.JJ 1 

FE:'IIJ ,..,,,,N (3 1' .,,.,, G,• '1'llteJc) 
C::Fl,.\UE.L St''IM~ 4.1"•1U~ICV.+L~ 
#S: I" TO S'., 

N0"1""£.:. •~ ua •,. P~E. r».0111,"'"'•n.: 
C"OA ,._,. '- \.II • T'I ....,.,._ ,rc.g_ F' U.I I!, 
GAAU~~ T*QOk~~OYT ac~ow 
AP,'\ •JC l.fk~TIE.&. V es ... -

I.at -a. 

-
.., ....... c.... ..... 

~ 7-. 

'!,,, '8" 
18 

Baring No. P- S7 
Page Gt of 7 • 0... e- cr-e,r,, .... ....... .... ~ 

• 



oo 

/01 

0Sf211 . 

Drilling Log, continued 

LoS 
ar 

ca.. 

G 11. {1,1,( -ro J>A ~ ~ c." EEJ1.1 , s ,.. a.A .-t., tr.,., e 
n <:.0'4"--S£ s.\l'IO.,Wt~lfL'f ._.,..a 
Sf.AESi-'loc.a.uoi.J, GAA1N,s., vclt" , 
To AIEtf &Uh J)E:."'6,s.C.1 SIIT&41f4nJ> 

P£1u THfN (2 .. ro , ... .,.,__ ICAt) 

G"'A.v•t. ~£A~.$ "4T 1N'1".£-":il.W.C" 
ot= lf'D•G.lf L'I ,, 70 ~, ,., 

N OTt: ; S-4' AiJ) ~ :s. l'"'ct-& 0 6 ""- I fl/ 4&y ) 
<::DAfbE 'V 1'76,f T~A<:.£ 1=/NE_ 

G~/W£i.. il-!Aou.c. fl ou; ·BELOW 
A-fl"Aox1ntATlt.r d8 1 ... 

•CT"A c.. 

Boeing No.I>- 87 

Page ..,. of 7 

Date S - 'f - 8"-/ 

~ 2.,. .:ti,-. PVC.. 
~i,~o l'l'tei-er (.oi•~ 

i-.sTc1,lhJ ro Ill .... 
~ ~IIJ+.----1 PIIC. IS +J1,1,.~J... • 
{; .!J.."' ,.,j o 1#1T 1 't"k'"e c:t..l cJ..,. 
~ 18" CO\.l.f{ J"' 'j.$; t...~ 

o 801,,. 0 .,. :z.a ,-r 
.010" 1n.-~kr.tte 
strJtrcJ ,sere"'"'" 
80-t.,.•m z.~, i, 
,,.._~I pGtt.ll eo 
w,'t\.. ~ .3' 'T"id: 
•• "t"" ii-,g f'! )I t."1 
n"-1 -~"ve· 
A1~l1ot, 11: ,,.,--4J 

..(",-o_, SeL/ "10 .,,.O' , ... ,. ~ s,; ,.,. 11,(A. 

T,c),f.. ic J/ 
a1 •ve 3 ,-o.,,u'ld 
S ~r"( a c:d • 

w~TSQ LIN£'L 

I rtMC:'l) IATt°:L.'l ,1t-Y:: 
,.., ;_ Z.-0111 E'i""!: ~ 
lN•~ C..l.4-Ttl)IV e-,o"'! 
,~ A/ ,.If" lfMOlll,I . .,...o.,. I 
W.\l'CA.. 1.-.\1£.L ~ 
~'-*0$ # a£'- ow r .. o.,.i 
e-!.,r;.,_..., s-19 - !~ 

lams&~ Fo,... i':S.cT-2-Z ........... ~-~ ... 



PfojectNe,me 

Projec:tNo. 

Ground EleYatlOn 

DfangCO. 

Data 

o....ptlon 

-- 1.. 1wU,- G•A-Y TO G,~4-V - c.,'1./#r'llf!.L 
{ - SA fV f) 'rrlO , - ~ ... ,., f (,:: ,~L) ---
z = ----

--
-lo-

Drilling Log 

/, z.' 8 

c ... 

n &R,-91,1/,V 

So fl!'.: S1Lr 
~ 

No. Core ..... Depl'!ToWater 

0 

jTypeof 
Pel••don Test 

Flaldabwvwl•I 

lloW 
Count R-. 

Tl<! 0~ .AJ TON 

ST~NDA-1l1> 

Sam,te 
or 

a.No. 

------------------------------------------------
, o.;. 

-- POTE.~ GOLO,:t. IS G,J:\l:.IJ!.NISlf 6'1.a"" Al = wl'M+ ,oJW\£ Ga,o~I\I (iA91-1')'5ioTJI-IN.S 
3/2./3 Is'' -

11 = l!,£.l..ow ~P11'-0~. ,,. ' 

- -5~-, ,e., ----- h.~ --12 - --- -- -- --
13--

---- -- -- -
0902&0 Barns. MCDot••· ~-....... -~ 

of 

Dae.Meulna 



TECHNICAL S&AVICl!S 
GIOTICHNICAL 0&l'AATMENT Drilling Log ( continued) 

Boring No. D- 0 9' 

rPra~ject;,_..;.;Na,;;.;me~-___.;\u~1r...;;_;;.;;s;...T;...l.....;....A..;.k.;..;~:-.-------------------1-,;_;Page;.:;;__ __ 2 _ __:o:.:.f_'l,;__ __ ..J. 
Project No. 81f - 07S- 41 - 00 "Z.. Dau ~-, 7- 8' 

JU,f7' 

Delcripdon 

GA a,NJ •"' A•OWIV T'O 
()"i1'll( t;,IUltY ,1 LTY L..LA\o' ""rAla 
C.4,IIY.~ Y :Si&:( J 6-0 'V ro 411\SP l"'-Jli\ 

PkA,~-n,, Ty OA•r "t"O """ ,sr 
$Tl Ft= I ,, 

lvt1Ts-. C,OLol 15 6'tt.&Nls» UO..,,N 
1,,1,-rtt ~OA'\IE. AAO~N (flloN) lTl+-tAI 

SE.Low APP"-Oll. , ,,, ; 

G~l\"I', 3 Ii ~• '-TY c. 1-.>t Y, ME ,:,1 I.Ah) 

PL-11 ~T1 ( I TY, $a,, 'T'l,,..Q~Tl=:I> 

.. ~-._A..¥ StLTY F=r~{.. Ttl 

IJ\t:i)>Vr\'\ -s:::.itrl\lJ>, "'cOlk,r, ltN~E, 
SJ\~ ..... ~., 

Remarks· 

F £ II,/ "ftt I IV 
$1.iT It. A '1T 1.P 
~oN~'5, IS" TO ~0'. 

M "-T ~ Sl.1 J\L I'S. 
:;.. ... T\l A 4 T'(:i) 

9si..L•w AfflAI)). 
-z.,, • 

~.u-i---... -:s T • ,,, !: t:,, 

1\1.SIA ~li-0 

Alo.,£: V.,T•II.. Lt."'' L. 
t.: ,.,,"i, l!>ELDW' G,S, 
7. r, 0 .._, ~ -"28-&'t 

.¥: I, p,pr•-t, j a'' of 
,,,_,,._,-~ ,..;4.1 W-41.S 

"t. -t ,1 "'~ J '" T~f 
t~c.< ,w.T ;T. sl•f,el 
v u:t rf "tJ.#. 1-.. .1.. 
=" J. 1.v-.s h~T t... "-.. I\ 
1, ... ·•1 \.t. "tr.. ,.-1.t swrfi 
A. J-._r ~41t\p\e. \,1.( 

c:1.111~ c.i-1,L 

~~ ;-q I - C..0 Ne i.;,4.SM -
llO' ll 1 , ~' r-r, 



i ◄ -

TEC!iNICAL SE Pl VICES 
GEOTECliNICAL DEPARTMENT Drilling Log (continued) 

Project Name ~ £ Sit.. A K E 

0eptfl 

4S 

41.,, 

11!419 

Delcription 

GA,1\-11 'S iLTV r:,.,;; £ ·•.·~ l\fro I ¥1"- S,\a, 
bCNS E · -!:.A-r"" lt+TF-P , 

(l A.."'.,. '"' 
SP.ow AJ i:,N r:, -ro "'.:..i> 1.-."' !,JI,._ rJP 
·w£LL ~0R.T~O, D~N~lii: ~ v£1ty 
t> F- N s £. 1 $ ,..:r ,,_ A Jt'r E.JI, 

c~,::• T" "f'AJG,,,r~ T5 / 

0.IAFl,:\,72 C:.MINS ~Ille Sc.t81l0WNOl!:O TO 

flOl,,(Nbi.&1 

Log • 
or Blow Recov. 

Class Count & Loss 

Boring No. ()- 6 q 
Page S ot 1 

Box or 
Sample 

No. 

SS-7 

Remarks 

•·· 



T•CHNICAL Sl!:PIVIC!iS 
aaOflCHNICAL 01.,.u1TMENT 

Prailct Nanw 

iaro,.ctNo. 

Drilling Lag (continued) 

c..cripdan 

Boring No.[)-8 ~ 
Page "f of ~ 

Remarks 

A Z,. OJ; ... PVC. 
p• c ..._ 0 fl!\ I "1:.,.- ~ ~ 
; ""T• lfgd, -r• '4f'. 

PVC. ,~ -f I"'~~ ; J 
J••nTcct 1+,~e.'\ 
C:lt 1,a,p'• .. ~'., 
$.O+T• l'I\ k S'' j S 
.o,o'· ""•~•o,\e 
,sf. rt'e.l ~c: rt~I\ • , . 
e»,-rt-, - ''-' s • -$ 1 r--. -,e I p -. t,.k ed 
w iTh -.. ~.: r1' 0 c.k 
btt\+C' ,.,,tr re II e'T 
se~I 41tb.ov•, 
A1111 ~ J..,." i" ,-ss,. 
~ro"W ~" nr. s sl 

7 P ~~rf A< e. • 
. , 

TJ () I f', I~ 3 
.a.bove ~,,.•~,.J. 
-s: .,. . ,..; •Li- ., 

l.,,,ATI: R. ~1!.&,£L l ~ 

c.,,l.' a1!.t.OW 7"':0.P., 

f M._£i> \AT€ L 'r' 
AF-nt.lt. P•L~ltfl'I.ETI: 
I N-:i-T1t '- l..JtirTI O "', Ir.fl ,. 
8-'Z.t.-8¥ 



Drilling Log 

f'rolect Name 
D-9o 

Project No. 
&4 -ol:S- 4-oo4 

Page of 

Ground Elevation 
~ 44-£. I Ft r -2-

Tola/ Foolage 

Orffling Type Hole Size o.-tu'den~ Bedrock Footage No. of Sam~ No. Cora Boxes Depth To Water Date Measured 

Cf ,:,. 

Or111er (al C 07 ti,. e.s ., 
Drilling Rig. Cr'?C ~ :,. 50 ~=:Hon Test :5P 7 

To A 1,,'185 

Blow 
DeacrlpHon ClaBL Count Recow. 

3/2/4- if/s 

2/4/4 IZ./413 

3/1/;i ,~J,8 

.!fe/2 1a/,a 

r;/,o/,s 1{te 

~ 

l-a <cqrjc., .5.,...,J .,.,/_~J J5jJs/1l 1/,a 

s/3/3 u./a 
C>/4/, i sj,8 

-
th ,~~ rl. :,,"/.ft J;""- ~o.,J ,, Je.,t-t. 
- .- -h, 11f..' ,i ,-~ .. ~,, r h•rJ I .11. ...., • ., 11-•/CJ 

1,-4 191 .flS ,. 5 Sf,:,: - L,Jo 4!, wQ,Uy ,,,-,rr u,,. 
1;/so-ss lf-,/,,.s 

.,.,. 9' .. .... 
-r. lril D1ft .hJ'-f s-t,1- i~. • . ' 
?,,1ov4_., iP w 4[, ~ !~-~. '1.r.J!. &l.yJ c.J. 

. . ~-

A-45 

090280 Bams&f1Ci>onnd 
~-MOffKTl•C:~ 

Sample 
01' 

BoxN~ Ramarlt& 

JPT-3 

. ., 
,; 

se//tl ,z. • .... ~-
.... 11.,0 ;,.J. ,:,L. 40' .... dI 

• ' f fl 
.J -. _., .rJ'P .... .. --J -
,;.-,;,l.-,.,/ ;!'\,u•"·-.J-,..-1 

8/+li;- .r-""·: ~-;"'-•· 
~ 4o' 

..,., ,( ., - . 
_K~C,l:,. t!.,..,_~-

1!~.k (f, s; .. o,.J, ~!;,. •• 
• t/ 

s ... ,~ frv- 2 
oo-,~...:..,.,o• 
::f:..1. r _;·...1.y .-+- ."•c-;,.,,- - .

".J f~ J~ ;1w·N4 ~ 

f.1 1. c~ I "",.' ... ~ .. e:. ~ ..:. .,-. 

f,'<.,"b 't,_,,.e_ . ..J.,f' ~>l -~ 



, .. r 

Project Name 

ProjeetNo. 

Gn:lund Elevation 
a- 448 

Orflllng Type Hole SIZe 

Drllllng Co. t,J,A,l5A5 u 

Orllllng Rig. CM£• 0 

0a1a A" s, t'IBS 

Boring Na. 
D-'jl 

Page of 

Location . ... Total Footage 

-5°'"t-)..west" o ( s.;te Ft l,AVt. r .. 2 45" 
~~ BedrcpC Footage No. of Samples Na. Core Boxes Depth To Waler Date Measured 

To )u 6,tf8S 

Description • CIHL 

Drlller (Bl Gt1,. 
Typ&of 
Penetration Test SP r 
Fleld Observer(&) sl,o/1,i s lb ;::,4 c.t"..r 

Blow 
Count 

Sample 
ar 

Box No. · Remarila 

-- -- ~·, 
4r. b.,.., ~;//.., t:.l°1 , ·, ... o J. p {qs..ftrl 

f,I, ,,1,8 

'/4/2 '¾ 
' .,_-.; ... .. , ·. 

*/2 '7'i 
.1lr/4 'lb« 

A-46 

0902BO Form TS-GT-2°1 



I 
I 
I 
I 
.... 

I 
I 
I 

• • • • 

Drilling Log 

Pro,d ..... 
IAJ£STLA~E. 

........ 
D - ,2. ~-- ... "' 9 ,.,. - • .,~ - of - a,.,-F 1 

Bl'alnlBa •• 
~7S",37 f'r'tt- (.,.~I Sec Ji- o.f S1 l : Fi1ri r-; TGIIIRlllillla ,,,,,' .,...,. .,.._ .....,...,..... ...... i:._. NII.of ....... Mo.Cilia- DIOIITD__, .-. ....... ~- ~Ji" ... J4(3, (,, o,o ,,, 0 SEC -a,U.Aak.5 ---.a.--,s 

OlalCa. .3"- &s'-.·l\•~<..f. C.'OIJSTfl-,ClO I\S {_tiJA~Slf) Dllllt(ef DoR I. TtlOl{N rO N , OEA-N 

ACkE.~ lypa■ S.T '1-N O /WU' 
. 

Dta'I-- ,,,. _s-. Titltd. ....... 1 ... 

a. ~-9- SS' IT• .#f- 11-8~ flaldOII I • Ota 0,., ~1'.ll~rJAA-lfA/ 
l -- • 

~ an 1111• a.a. c...a ..... ..... ....... 
- -- - ~,, SoLII Ala:d.E.a: <: - Ll<..AT' <,,A4',-\I ... •~ow.a ~"'· ,..,. ..., 

0 1 To "10,o • 

' - -- G-.Au~L (3~' ~.\r. »•Jc.), . -- -• - -..... -
'? = - -- - - - - - -- -- -- GN\-V ANO 8',0'61,V GRMil~"" ~•/11 -
3= --soWt-E Sf,..,,. l:.OO,£- '70 Jif·u,l'C...A. -- tJJ>.AJSE.. "'1otsr r~fLL.") -- -- -
l/ - ::i:1.. • c."r LeA,,.,lt~- &.·u~c. OOoAt -- -- -- -- -~= -- --- -- -- . 

5/t.lt. 1!' --
4- = 19•• . :s.s. ' 

-a - -- ~ -
7 - --- -- -- -- - : s= --- -- -- -
f - --- -- -- -- -,o = ,IO,~ - . -- 2./3/3 

.,. -- - - .SS-'l. - , ... 
JI = ----- ,.s-:,_ 

12. = - '-- - '-- -- -- -- JROWI\I SJ\Nll,Y 'S lLr,. L6w -- -- PL.Ir-Sy' (..l Tl' "TM Cf!. 6C..o\U~L -13 -- -L,IIOS~ " 
, --- (r-, I..L.) 

. -- -. - . --
(1,01,0 

,.,..r.s.cr ... -~- I ----· :.:..:.z·~--- -
-----'lliiiliiiiiiiiiiiiii.._....,r;...· -------......:.:~.:..:__;71!:;S~OA:l~~wtlEE :80 E6, 170 ~ ~ ____ _ 



ECHNICAL SEflVICES 
EOTECHNICAL DEl"AIFl'TlilENT Drilling Log (continued) 

ject Namt 

Owaiplioa 

&AoWN S'~_,D'r ~ I LTj I.. O (,,I 
Pl."°ST1<..1'T\-1 TA'\C.~ 6'l~L, 
Loose. T8 l'IOlkJII J)E#,KE, ""-••st' 
(F1LL) 

&:, 

........... 

Baring No. p - 'f Z, 

PIii 'Z o1 7 

,-.~z-z 
11S OA.:114:::tt>E:80 E6, v0 ~ 



I 

' I 
j 

I 

I 

NICAL SIE"VICES 
1!01''E1;14NICAL DlePAATMliNT Drilt•a Log (continued) 

Projct Name 

"1,iec:t No. 

35' 

D•alpliltft 

8ROWN SA~~\' Sh.T, LOW 
pc..11s T, ie.1 TV, T11A<.e <-'l.411'£:c..1 U1'"2 
To ... u,..... D~#Se, Al01£T 

- - -
bAllt 6A'-'Y s • C.T'f ~~,.I l'-lP''-M 
PLAS.n~,ry.. VJ:.~ St-I FF., ""'01s r 
sUGlfT £-£Ac~~ LI~ 000,t 

~1\-.,V FtN«- T"t t'i\U I \I Jlt'\ sA-N I), 
,-.,.,, sr 

(;.A.1c"( Fove.n, ""EDfl.(111,_s~NP, 
rA"'GE s lL.:t· I PEN se., s+-ry<"-A'l&.0 

'=' Clall 

-&MIi • ... 

Baring No. P - 9 a 
,._ '3 or 9 

S,.1'"\t.R AT~

"""' 'r@ ., "c... et 1\1 C • lotillr £ I' ~ ll 
@ ~#J'tn.. '39 .. s 

..-~,o..-~.._s;-..-~ ~ ~-9-~•
"~!.u.• eo ~-,"-4.~ . -

11s aru L-A:n7E:80 E6, 170 ~ 



TECHl'IIICAI. •ENVICU 
GEOT1!CHNICAL DEl"ARTMl:NT Drilling IAg (continued) 

Project Name 

Jfff 

G,f\~.,, l=•Ne. "HJ l'IE!)lk.. 5ANP, n 
SIL.T, Df!lt/lEI ,~'1Ml4-t-lEP 

- -
&1t,OW'AI ,::, NE TD c.OAASE SA-NS,~ 
VE,-.Y J>E.N $ E I S A~ ll.«t-l"E > 

,,. ....... I . 

lari,.No. p-,a 

Fwan-cT'-N 
71S (IA.:i IJ:::ISE: 80 E6, t;,0 ~ 



I 
t 
I 
l 

( 

' ' I 
I 
I 

' 
I 

I 

l"ECHNICAL SIIIVICES 
a&OTECHNIC&L. D£P'Al'ITMENT Drilling Log (continued} 

Proiact Narrm 

Prajaet No. 

0apllt 011 ....... 

Ul.f7' 

81.0\JAI F•"~ TO c~~~ s1rN,' 
\I£•\' ,_.,~ts, ,~nt1t,.ru 

Ga~Y l'\e.J '\&111, -rO c.DA •s~ '""'I, 
Vir:!llV t)£NSE1 SA1'111RA-~) 

C-A4~- 8,~0\il"' CD,49'S~ '5 l'tlllj) I :so.tE 
,..E,,Lll'I TD F111i1r '-''4~.f) ~ ttf r1.c""' , 
OE.NS£ 't'O U e~,( D~NS E. 
~~rW"-A,i~I ' 

_ _ _ 9"d -----·----·----

Bari,. No. - ,, z. 
,... S' ot9 

hr.11='@,!!,I ~.2-2 
7.15 CIA--=f l,l:jS£:80 E6, vu ~1:1 -



TliCHNICAI,, 5EftVICEs 
Gl!OT'!CiotNICAL DIEl"'ARTIIIENT 

Pro;.c:t Nanw W e.!.i-1,..t.k'~ .,__..;.... _______ _ 
Pro;.cr:No. 

~-
Drilling Loa (continued) 

GA"'r' •&f',OW,V c.o"°~ .. ~ ~"-Mt)., 
.Sf>"iE _,EC,, 1111\ TO ll=f.WC. ~NO 
"' &. I> I \t)III\ I~ fl'1, I!, TO I 

'I &A y be I\OE I s ll. l"M" -tr,:. J 

G,Q,,AY FtNE. ,-0 "'E.DfLll'I SANP, 
-r"Pt~e. :.rLT, IIE~~ ll£1VSI!/ SltTU.ATs> 

GP.4Y S•L.l-"t F ,.., l. ,;.",-J l> • "'&A." OEhSE., 
,S"""TK..._Al't:J> 

GlllA)'- 6R.awlf COA~~ s~1111>, SD.ti\E 
1"'£,1 kl"' Tl) S:-tJ,E ~111 i)EN~E 

-·-,. 

Boring No. I> - 9 c 

.... R sts 

-. .-~ 
,__D-C2'44 

7.1S 011..:1 ~:80 E6, P'0 ~ 



j 

J 

' j 

TiiCt'N~L SE.fllVICES 
GEOTEc:HN1CAL OEPAA"fMEMT Drilling log (continued) 

~No. 

Dumlptiau 

Gll.A'f-.JR•wlfl C•AA ~ -'.ttlll]l1 
SOJl'\E ,-..E,) 111-. T'O PUVE. ~A.NI, 
0£11$£ 

·sR.o'4.oAJ - G10A~ co~;.<~ -s~oD, 
Tit .o.. c E ,·/,: !H -'.' H :$,p. ,., D IJ. .- • ·, 

Ftlvl! &R~VEt- 1 \IE;..,~ !) ~ t.1 -;~ • 

SAT"tl llA-'tE J) 

- - -
~~Y-&A.•141 N J.\O.\&Jt\ n, (:.•~JlSC 
~J> "''l'lt .,...,.. II.I(• .. n 3 ... 'Mf•ct.). 
uA.lliVCL •IJ~«l,ED$ 1 :5,~T\\a.4T~) 

. _ ......... 
8"d i. 

r 

Barina No. P - #if Z 
7 of 9 

l=-.T. 



T'ECHNIC~L SERVICU 
GE:OTECHNICAL QE .. ARTWENT Drilling log (continued) 

Project Na~ 

Projsc[ No. 

iuo, 

- -
e..ftN( 11.Qhcfll -,.,o co ... SE. 6A#>, 
'TRAc.e, :StL'r \IE.I.V ~l!.JIIS~ 
$AntAAirc~ 1 1 

_6"d 
•• 

Bari,. No. . I> - "Z 

'--T.5-C'r-Z':1., 
71S Gl\..:l wtl9E: 80 E6, t>0 ~ C: 



cttNK:A~SERV1cies 
DTECttNICAL DUARTMENT DrilRng log (continued) 

JG 

llf 

td 

1.141' 

o-.... 

GA.--v lltE..IMfll ~ (:04tl1,a Si4NO,. 
TR4c.C. .StLr, vE'IV bswse # 

S"T""""T"E.P 

Lt .-G: .,, ..... .., L 

___ __fil_"_9 

:z. 

Baring Na. D - ?a 

,t~,, t'J,J • .She.I 
G"-"-lflL. W~-,. 
t"c./'f!,,. ,.._,I•, 1-_ 
,n-cr .. ,,.._ A -r. 
1-V:S .. l',"'. 

1"'"c_ 11,c II f •flA~ J 
.--.... --.<. 1'1-.~'-.~q 

f"Q""" ~( c.•~i,.4 
t,,,,1/ pohlt le J 
\.Ja.-f.u·. 
A 'l.,. cl,a. • PIie 
p•~'Z.D111t:Ttf' ¥QC 

..,_.....,.. l"\ST1111. lk.t "11> ,..,3,_ 
FJ-.!al..-j••"'t, '1'1.,..f .. 
C01j1flf"'l1~ -

l•th'?'\ ~O' i, .q10 
:»---+ ir1 ... c."1'i.c. - shtte-{ 

,-,;~fin, 
C..r.a~C fA.C.lt .,,;/ 
1,:lii.1111,Ts. s.._ .. ~ -t • 

l"!O, 0' , 
_.. .. 1-~";T'~ ftqcis 
IZO,,O h tr 7.E , • 

llf3,t. 

lfot.a CIILL,i\~I 
11r,,11E rtt£. 
l£htl"11 rE st" L , 
"111 "fO., •.!LOi.,, 61>,. 

GlGlolT O"' ro +o"' .. 

'414'.Tg~ t..£.11£.t. 1N 
P•~z.011\&rl.lt -
I At.lllefN4Tb,1"' "~ 
••sl".tt4-,.,o,-, 
S'f-4"' acuw G-s.. 
/OS004Uii 't -1~ .. ,r, 
'r,O,.~ K 01-Z.' 
•n•au c...s,. 
'I •r7-&e 11: 1r • .., 
31,1'' •EiWau nu-,. 

..,_JS--CJ:.N 

715 OAJ_ l.l:IGE :80 £6, tr0 ~ 



I , ; 
.... .,..,,. 

(- •• 
:-"' 

• 

• 

• - Drilling Log 

ProjectNerntt Boring No, 
l>- 9'3 

Page of s 

Drilling Typa · Hol&Slza ~Rlolfa09 Bedrock Footage No. of Samples NO. core Soxaa Deplh To Waler Dat&-Mea&nd 

fJ Typeof 
OrlllngFllg. CME .., S" " . A-TV PeMtndlanTeat :S.TA-Nl>A.i•t!> 

Dal9 

o.ptfl DncrfpUon 

----I ----c: ---
3 -----.,, .: 

---
S' .: ---
4, = ---.., -----s= ---,-----

to= --
-: • -:--" ---. --

'2: • 
---

13= - . --- . -

BIOw 
Cius. Count Racar. 

------------------------,"£. 
-.,u -- -18'' --

Sample 
ot 

lox Na. 

ss .. , 

Remarb 

(o '' ff, 1. /J ',fCE,R._ 

o.o" ro 1.c ,. .. 
,:; 

1
' cA::.111 c. 

;;;7 'f',:, 8 * -
a7 " 1 :;,s 'T"R. I - C.OAJ~ 

lAN\S 'f 80/(E 
8.0' TO 

l!!i f!:.NTOII •1"£. 
b 1'. ''-l.l II c; At ;.t J>. 

,,,:: ------
. . 

• 
----

sr-o,-,p:p i-;.,1s-eS"-
""' . 

~£S'1.IM£.0- 'Y. 11,,,,-J::, 

-
~ ---. -:-: 

,a· ... - • 

---
::i -

A-56 ---
090280 form 'TS-GT•Z•I 



TECHNICAL SERVICES 
GEOTECHNICAL OEPAA'l"MENT Drilling log (continued) 

Project Name 

Project No. 

Description ·-
GREp.r,J1:"-t 0ll.OWN 'f='•NE. ,;,.AN't>, 

I~ 014'\E.: "1.e.01\A..M $,.,._Nb 1 l\'IE.~11.f~ 

O~r\J<;.E..1 f,,f.ot~T~ TftAc.E. :PJ ,.:r 

17 

'2.() 

11 J419 

-

-
'6'-Dw V C..011-'l~E. S 4".I t> $e:A-r.11 22~0 -'2."2'. 

!ROWIV /A\f!:..11V"1. <o Co4-~SE $4IVP, 

l'\E91 l.AI'\ pEr.1,£. S:A1"'1A.Q.AT1ti> 
r 

c.o~~'ilE ~A p.;J) l..11.1 t:, J;r NJ:. 
S!!Afl\S, ':lk•O ro ·Jo.o 

• 

. . 

\':9 Blow 
Class Count 

Boring No. 

Page "?,. of 6' 
Date 

Remarks 

.. 

l 



r 
i 
l , 

TECHNICAL SERVICES 
GEOTeCHNICAL CEPAATMl!N'I' Drilling Log (continued) 

Proiect Nam11 

Project No. 

Depth O.criptlon 

BRt,WIIJ Mel I '«II\ .,.. c! ii A-RS.I!~ 
r--t£b11ot-,,,, J1~1\/$E._., s~M(AA-rc.J> ---

(i,l(AY-B,-.01,,1,v FINE -ro Ml=.PJ k.111 
-SA.IJo· , ~A-<:11::. Su~T"J :'P-le,.W "'71HIV 

&rt~V c.t..1,1,,,V s'E.AM,/ J)-!.NSE.1 
SAT'"-1' lit l" E fJii 

• 

G'A.,O,.V C.D4AS.E, :SA; NJ) 1 S.tM e /Y'if!JI 
Stt;vJJ>J l"Q.."'rc.tt 6.AI.A-ul!.'"'J 4"\~t,r 14-"\ 
tHt.vse. I sAT(.(~f\_f"E.J) 

. ., 

.,,, Blow Re~8v. 
Clau Count & Lou 

a s·· 
I~ .-
.,ft rs" 

A-58 

111479 Barns & MC'Donneff 
l.9-a-i1w 11a :c. • ......,. 

Boring No. I> .. 9' ~ 

Page 3' of 8 

·1,. 

Remarks 

., 

Form TS-CT-Z-2 



TECHNICAL SEAVICES 
GE01'ECHNICAL DEPARTMENT Drilling Log (continued) 

Soring No. 
1·,_, 

... 
· Proied: Name Page -~ of e 

~ .. -'f-l~-85 
Project No. Date 

Lot 
,. Box or 

Depth Dasctip1:ion 
or Blow Reeov. Sample Remarks Clas Count &Lou No. 

<-o-~ ,t \' ti 6A A $t. S-lr NP, 1 '5 (I M /t. 1W l!J) I ll 
5,J\ ND., Q li;c. 6 Goll.~ IJE' t.., ME Pl \{ P1 

19 
oeN"C. I s A. "NUJ, /r'Tf!J> 
~ ..,..._.~ .... -

G'!,A'r" s::, «-..TY ;:,,v.t, '3.~N~., ~ OIi"\~ . -
so Pl gJ) I ii. nt t;;.A !./ J> J v E' ~ V PIS:. A.J SI;.1 

-t; ATk.q ATE .P l 15' .. 
~ -5'1 z.c. 18" . 

$'t. 

5'!> - . 

I'¥ 

-s-r 

~'" -· -
g, 

-- - -- -
58 

F,tU£ <iAAVel.. • SIIPfE S-'tll.JD It-NO 
COAR!:>E. C:Jii::4Vf!L..,. S-4"11.t~A-.-€'.P 

·~ 

SY - - ----...... 
t;,O 

G~A'r' .SIL"T'Y ~1/tJS :.~Nl>1 so/tltt 
Stt_'f'"'I Pi f!,;,11.1j., SA-NJ) S' £. Jl,,,i $ I 

I> f:. J) <:. e. TD V£~~ ~£~'$,£I 
r:,, ll'' 

5-.-\T K lt.k't' EJ> ~ - S,O. ~· -zo ,, ... 
- ··-= -

"+?.. ... ·- -
~3' 

~ 
~~ --

A-59 

Ut479 -·- f:!.'!~!J1.cp~ Form TS-CT·1·1 



i . 

TECHNICAi.. HRVICES 
GEOTECHNICAI.. OEPAl'ITMENT 

Project Name VIE- S rt.A f<I:.. 

Project No. Ii ""' 0 75"' - '/ -0() 

Depth Description 

71' 

7z 

73 

7.S 

,.,., 

. .. .,, 
80 

111419 

Drilling Log (continued) 

~, Blow R~w. 
Class Count & LOIi 

A-60. 

Barn, & KCDonntll 
1119-•.fll I.di~ 

Boring No. J;) .. 9 3 

Page S' of 8 
Date 'f-lS-85' 

Box or 
Sample 

No. Remarks 

Fann TS-GT-2-2 



( 

TECHNICAL SERVICE$ 
GEQTECHNICAL DEPARTMENT Drilling log (continued) 

Project Name 

Project No. 

Depth 

83 

ea 

'" 
·'' 

,.,. 

,., 

1J1419 

Description 

F,NE. n, G6~Jii. GAAVeL ·• · · •• 
~.,-.......___..'lllllfllllllll........,. 

,, .... . 

G'~.fl\Y- )!.fti>W,V C:.O,ll\~5E: :lAVIJ -t,'Vb F,..,,._ Gl\~VE£L s.o,-.,e::. .e-:,v ,'t.qs£ 
G~,#\-VEL • .', F.:z.i ~I-HAI (1"" -,-o IZ* 

T'" Iii c.. !<') s ~ Iv f> ~ E ,\ Ja,\ S V eitY 
OE NS!:.~ :$: _....n,ttr.AT'l:'..P / 

Lag e 
Ce!:. Blow Reeov. 
.. _ Count & Loss 

A-61 

Barns & Mq>onnd 
I!, ........... ~ 

Bering No. 

Page 

Remarks 

~LDt.vEH. b"-IL.t,l1Vt,. 
w:ura _."'.,. 
#,ll(Cff C.ltiE.A-iill 
C fR,£'..U.,1,,,.f,iJ,-J,J t,OS) 
8"'- .,.._ 

,~7---..•sro,,11te; 't-tt.-ss
~i:,s:1.tl\-\ED ~-p .... tr:' .... 

Fcmn TS-GT-1-1 



• 

'fECHNICAL SE;AVICH 
GEOTECHNICAL DEPAflTMli:NT Drilling Log (continUfltd) 

... 

C 

111419 

Description 

" 6"'Ar- S~Dw'IV C.O•VUE :!.ANO \o\nb 
Ff NS. oAAlle.L, ..Sdf"i.~ coA.te~e Gf<lrl/E 
P:::e.:,k/ S':1:'0 Sl:.A oM s. (!,. 1"q. I<" 1"Hl.ctt. 
ve.,e.v UEl\ls£, 1 s Ari.t~~rSJ') "' 

. 
c::o&'1a.-e. lot.,, i-o 104 .,; ' 

---
:CcAtSE SANO rR~E. ,:::,we. 

Gic..A Vet.. ' • . .. 

-

GAl\'t' c:.el.\Q.S'E. ""'"'IJ lr,J/J r:1NI! 
Gq411Et.. 1 ~OIi\~ (~A~!,£ GE~U£t., 
b!;./11 s e, 1 SA ti.\ r<A r-e t> 

• 

.. 

Log 
or 

Class 

!J;.. 
A-62 % 

• 

Boring No. 

Page 7 of 8 

. .., 
~ ~ : fl!,> ,4'# -~.,. ...... 

. .... . -. 

Remarks 

;,,.• -

$~ 

:. H--•·~ l s;o n,o.,,. 1./ ~ 17- a-s-
1 RE. n•~ ao '1-,e-er. 

. S'S-I~ 

W"' TS-GT-2-2 



Drilling Log, continued 

Project Name 

Projeet No. 

OSI28t 

GR_Ay c.O,tR'SJ:. $ANI; i'At\JD ,: INF... 
G~~V&;I-, »01'1E CO '\~SE ($~/ttl/l,1,
-~~N\.!:., $,lll\it,41Vtr"E:P . ~ 

-- -Ft'i-C.'tt.tR~D LtkE~T'>IVE 

i:&"1.ESToWE 

T'OTJt-1:,' l>EPTH If'?, 2.' 

'J 

• 

Log 
or 

Cf• 

A-63 

Cora 
Blow Rec::ov. 
Collnt & Loa 

• 

. ' 

_, 
' ---; 

Boring No. D- 't:r 
Page 8 of 

Date 
Box or 

. Sampl• 
No. ~ 

,so !t ,, .i ,·. i $1..,aJ ' 
C-. tt "1 V,l(_.S 
-r-e 11'1 f • r-J, r1l y , 
iV-f1if~t,1 t• 112 • 
/.4b It: 1'!4 I I .. , te-J, "'t• .• , 
r l"t.' , 

~ Z.'' J,.t. Pvr:: 
f 111.t I..~ J4 , .. ,; -f~ ~,~·~ :_ 

C*'-(ff' "j 
p f e. -.C:.C,i.-. g"f t:' f' ..... ,t. :;' 

,' ,,,j f .t l "<t'J: 'to 1,z. " 
~ 'L. Cd.~ I ,,_ j \,v "-. $ -

p u!le.! b a.c..k -fo 
10 1 ~l\i /-k,e · 
"'"Jf!. <Gilo..p~ ... J 
ti, "' J ,, 

6t1..,to,u1e: pr-1}'t1,r 
'fl" to. <19.,t;, '.~ 
G, 0 ~"t- gq,,,,. 7 0 

Sw.r-ft:t .c-e-
a• ,' or' ,OID 
1n,,d,"e .. s-!a-1-r.,J 
~<.re-en, 
'1;01P, ;:1 '3,3' 
11t11Jot f"OIA11A <Sf..l...r,_~ 

v..._h,.. level a" 
f,t,o,....eiu· 
1m p,, e J , o.-+e f y .. ¼ 
i I\ rlo.. 1, ,rl I o" .l/-1'8--s 
/; 30t rn· i r. 
IS',</' lie low TJO.p, 

Form T:S-GT•1·2 



Drilling Log 

Project Name 
W l!.ST LP-."=E. 

BonngNo. 
])-'r"f 

~ 

PrafeelNo. 
B4-01s--tf--00'1 

Page at 
1 7 

Grcuncl EleYallon 
4'-(2.. ~5 ILOcdan Tota Footaoe 

ID Cf, l) 
Orllk,QType Hae~• ~ ...... BedrClck Footage No.afSamc,iN No.coreeox.. Depth To Wamr DateMNand 
...., Ai~ $,I 

"33/~u /08,9 O, 2. 15 0 
~~~ -~o-a. :l ,4' E NI A PA:"{ 

Or-.gCo. s.was"~~c~ CON~"t ~l,l(TO~$ ( WA&f\ $ 14} Drllarf&» GARJ' /')tJL£S 

OrangRIQ. c ""1!. ..,~o , A.,.v Type ot 
SntA.>~~l> Penetration Test 

o. .. J+;8-8S' !To ~-Z'i- g, Field Oblerwr (1) G Lpl\J &R_ IJ ST m l't AJ IV 

··- s.::tej 
0-,tft Deecriplfoa ·c1ua. Count R.ccw. BmHo. Remara @~~IJM. ,-,.., ,\ •• __ w,,o - "1 "' ~ot ,J '-~~, • .., J?lJZJ<S~ - - - - - 01 ~o s# . . -

I e,r... ow N F, N E. -ro rrH: .. .D, vt"' SA-tv.J>, - ~, <Yi' ~,. <•s• '1 --1 TiJr<. 1= S1t.;1·1 v£ R 'r uost ,o - 5e"T • 
~ veR'f'. Dt:NSC:, $'-\'n•~'rt"!) - w-.~"-. lo~ w/ -

2 :J e,Et..D W 2.' • - J"'/e'' 'rt' I ~ C.•fl. !.. - i.t If:' TO .. - r-¢11• r ....-4 -.....l -
3 

_J -
~ - ,. t\n \ ii\-' 'M! D -
--I - ~-•iT~~ t A. l -, -

~/ 
At'iPAI C ~= -- . --, -

3 --~ -
5 lo- -..... 111,0 

....-4 -.....l 1/7../3 !.z'• -
--I '8 .. -_J - s~-, (., - -_.. - -5roPPEO 4.re.e,; --, ~~"-

-, ::J - A~~" M-. i) "1- l<f ·&4,' - -' ~ -
i -
::J --8 ~ -j --

q~ --

/0~ 

----
~~"5" .. 

ii ~ 
-sj;/7 - . ~- -- s,---z. II" ---

''·~ ' 
12 ~ --- -- -- -

[ I> = --- -- -- -- -
090230 ilarns&HCi>onMtl 

, ......... ..c-rfC't •CDWaa.,._r'l 
Form TS-CT·2•t 



TECHNICAL SERVICES 
GIOTICHNICAL DEPARTMENT Drilling Log (continued) 

Project Name 

Project No. 

Dtpth 

11 

18 

l'f 

20 

2.t 

22 

"l.5' 

'lo 

u u1, 

o..criptjon 

& 0. Ow ,J .:"• N Ii. TD n, ~0 I 'IA '-\ 
Tl\~C.E SI L.'1"'_, 111!:A. Y t..00 S'E 

11,ER tf 0£1'(£/ .SATM l!"T'EP 

---- ---- ---- --

S4'NJ1 ro , 

Boring No. P -1~ 
Page of 7 

Remarks 



L 

L 
; --

1 
L_ -

TECHNICAi. SERVICES 
GEOTECHNICAL DEPARTMENT Drilling log (continued) 

Project Name 

Project No. 

·Depth 

33 

Description 

GRI\Y-6~01yN ,:-,111E ro eOA~Sf: ~.-.. 
-=ew c:o~,.._-'e SAND '...b41t1S.,(.f'' ~, 
~•• ri., ~) , ,..., u, a.,,., JJ£."""- ~- • 

~"""TU"fAT~ 

8 Quvrv e•JUJ~£ S<AN.O J !.O" E 
l"'~bl1,1h\ ·ro i:tNE, $lt,IVJI_, MEDIMP\ 

3"i' D~NSf:., 5AT~IQ~re,.9 

33 

11147'} 

G~A\' f"\ Eb IU 9\ 1"0 co~q~~ ~~NZ>., 

fhE.lHU II\ l)etv'S!: ~ A "T"&.l .11.A-'Tt,P 
I 

Barns 6 NCDoltMfl 

Baring Na. .J) -'17' 
Page 3 of 7 

Date ~-fg-S~ 

. 
Fonn TS-CT·Z·Z 



TECHN ICAl. SE A VICES 
GEOTECHNICAl. OEPAATMaNT 

Project Name 

Project No. 

Depth 0--iption 

Drilling Log (continued) 

Log 
or 

a.. 
~ ~ A-'y W\ IU>f \A ""- TO <: O A--11~ £ S.A IV~ I 

M E.P l\o&II\, .PEN'S. 1!!1 ,,:"A-J-t,t'{Jllt-T .Ej) 

JJU7' .............. 

Boring No. .JJ - 9 it' 
Page "', of -, 

Remarks 

' 1 
I 

--' 



L 

L 

TECHNICAL SERVICES 
GEOTECHNICAL 0EPAATMENT Drilling Log ( continued) 

Project Name 

Project No. 

111419 

D-=ription 

GAA'r' C.0-'\~S~ S-A.Nl>, !:tO,i,tE "'1E!)11&1\_ 
SANP/ M£DtlAl,t\ 0.EAISE ro Orms. 
SA--r~-. A-T'tl> - , 

Log re 
or Blow Recov. 

Class Count & Loss 

Boring No. P- 97 
Page 

Date 
Box or 
Sample 

No. 

£ of 7 

Remarks 

sron!:.o "1-/.,-fJS 
£1----1-

o.~---i 

ss:-,1. 
:J 

'•r-1--

P s ":.I.:.; ,;a "f-,1_-et 



Tl!CHNIC.a.L SERVICES 
GlOTECHNICAL DEP'AATMENT Drilling Log (continued) 

Depth 

BS 

98 

9o 

'15' 

'17 

98 

11H79 

o.cription 

GR./lr'f <o-4\-RS£ SANO, so~e. 
MS.DI'-' M ~AND , MEb 11,,""" b~.Ni 
ro I)~ IV ~'S: , SJll 'f-l,.4 ~ .,..,. S.b 

G~ A Y FINE ro 

V £ ~ V p£.N~£. 
I 

eo A-~ s E Sl'r-N D 
~ 

s Ari,,"< 1trt;.~ 

11ams .......... 
I _ Cr I 

7 ., -, a .. 

Boring No. - ? f/-



I 
! 

I 

L 

l\ 

L. 
L. 

u 

u 
u 

LI 

Drilling Log, continued 

Project Name 

Project No. 

Depdl 

100 

JO/ 

I I I 

II 2. 

0512&1 

6/i."''r F1rue .,.0 loJll\~~I'!. .:5o\F.i0, 

UCR.y DS.,.J~E., SI\TlA-.PtTEti, 

Lov Cor• 
or Blow Racov. 

a- Coum & Loa 

1 Boring No. C>-7Y 
Pag .. - 7 of 7 

Date 
Box or 
5-mpl• 

No. 

sro,.f"ei> <,-z.;-- ~ £' 

R ~ :,i..,_ I'\£ D "'I·< -S,. 2, 

1I A z'' Pvc. , --Fl .. s.l..
·Jo,,,r. -n..n:=~J'"J 
Co~jle. p,e"Z.o,.,.._~irr 
\.Vd.S ;l'l~Tc.lleJ. To 
J0'4 ., • 

-Z..O" o..f ,010 J 
rn,;1 d·,;,1G ~,., a~ 
~;:, r,;, ~I\, 

1-'oLl':. ~.lli•f~~J ➔o 
I' . • ., 

£ JP rTl -.:.•+ :;.. ~ ., 

s~ "•o~ .+e, fe l(,d s. 
.:.s-, tr.} C-1. 
G re ... -t (...<,' ~o 
Slo\r-f•ce, 

'A.l<.ttr le" e,I 
1_ - -. ~ J, .t. -4-e I y ..:.:!+,,_ r 
11H:t 4. rf -~;, ; I\ 

v-z!;e-'", ::..:car"" 
2. ~ lei•~ -r,4, /'. 

r.o-P -~ .If.I)' o~o.-~ G ~ 

FOTW& TS-GT-'1-2 



( 

( 

Drilling Log 

Proiect Nam• Baring No. 
l)-9S 

PrajeclNo. Page 1 •of 7 
Ground ElevallOn </ S .3, 0 q 1Locaaon 

' NE of- site T-l--
Total Footage 

/OJ. 0 
Drilling T\11)9 -- -Footage No.orSamplN No. car. - . Dec,tn To Walar Dalll MUIUrwcl 

/00- El' O·J.
1 

Dran;Co. 

Dran;RIQ. 

Dom 

Deplll -,ipt10ft 

--, -
7 

...J ---
-, g---------§ GJII.O ••JIV To &LIi, c.. I: 

'f i tlll(11)1 ~; ~ .... \JI:. !- I V, I: ll,. 'f 

Jo 

I 1 ::j 

~ 

$1 LT I S.&.N.J> 

I..OO~E~ 

~ 

IZ::::: -- - -- - - .-
:::j B~OWN ):1N,t SArNf>'t' J•lr, Loi,/ 

J3=1PL.'\-~T(<:1TY I/EA,"( LOO~£, 
. :J 111'101~ 1 - s..,_,-'"'-A.f\iE :!) '311= t.01,,1 = l'IPff\OJ<. •~' -

o,oz,o 

15 

Type of 
Penentlon Tnt 

Fleld0-(1) 

·-Cllu. Count Reoo,. 

:s:rl'r ff.I o-, l(.b 

-----------------------

Sample .. 
-No. 

-,v,,.-_.,.... __ I 

1-, 
_j 

;,;:,D-___. 

~ 
=1 --------,.~-, __ 
---SS:~ --',-2-~--+ -----------

~ '' HoLLtl w 
,1,~1G£"S o' ro 
c.O, • 

• 

Form TS-GT•Z•l 



TECHNICAL SE .. VICES 
GEOTECHNICAL DEPAfllTMENT 

Drilling Log (continued) 

Project Name 

Project No. 4- 01S"· 

Depth 

,r 

I 7 

J8 

,., 
2.0 

z::. I 

2'.i 

Z'f 

.:So 

Dncription 

611.owttl FJ/V~ -ND Y ~, LT, t,,.0 W 
pL.l\1or1c.1rr, ve.111. V 1-0C1"E., /I-lour 
s "'"""'-._""1~• 0 £°L0..J "I 1',-110), ~' 

--
8 IV w rJ F'"' ,r; n 1'11!! o, 1-111, s1t,, !) , 
L. o O $ £ ..,.. "" l!..b I \A ,..._ t r Al!. I:; I 

~ft"t"\411.A.:"rF... '!:> 

1:9 Blow 
Class Count 

111419 Barns & MCD01111•II 

Boring No. .1) - 9S-
Page 2 of 

Remarks 

VA ll= I'{ LE.II~ L. 
@ 13,t,' BEL.Ow 
c..s. 7:1!;~,.. 
'f·"t.t-SS"(>loLL 
5-\T" OUE,t ',,IC.HT 
l>,F1~ O~t'l,r.. 
)s;. ILL.LO 4-0'). 

.:ll---r$~nu 'r-a.~-er 
Rl!,;1,11".JO .,.1.J •6t" 
"f "T" 'f '1"2,' CH.II.I(. 
,t, Nb 9 E.G,,\ IJ 111'-Hlf 
Q\:)(111/G, IN/ 3"'/c ,, 

J)r a., ·nu -c.o~ i;. 8 
81,, 

Fo,'" TS-CT-2-2 

' 

l 



TECMNICAL SERVICES 
GEOTECl-4NICAL OEPARTMENT Drilling Log (continued) 

Project Name 

Project No. 

• Depth 

111479 

Description 

6QOWII/ S,.-T,. F 1,oe T'o l'oa,,~111 ~11/lt 
Dt. .... ~6, S"TV.'R.~~.!) 

GA.Or't FIN£ ro t'l\~j) I""' ~/\"111 ~· 
M£1)1a.\"' 011::N!,S. Tl v~~v Ol!WSE, 
;IA t'lA Q}.n,) 

FEw Ntllv C."11.IUE. !.AIIID SfAM~ 
"11, T1I .,,,, • 

...,, • ...Vonnetl 

Boring No. ,P - ',S-
Page 3 of 



TECHNICAL SEFIVICES 
QEOTECHNICAL DEPAFIITMENT Drilling Log (continued) 

Project Name L.J Ii.~ T" LA 11:f: 

Description 

C:R,AY Fl~E, TO "'1El>IM .... ~4111) 
""~ I Lo .. 1>c111,c 1'0 "EiC. 'I D E""5, E. 
Sia, TIA'l II, ~J ~ 

611'\'{ Fttl/E ""JO coAA.S.~ '>ANI> ~ 
TR.,40:.F... Ff"'E. G"-'\""~L, l>EIIISt;;. 

L0, Blow Re~v. 
Class Count & Loss 

JI 1479 llams • ll<Donnoll 

• 

Boring No. D - "IS" 
Page ~ of 

Remarks 

--, 
=1 

Form TS-CT-2-2 



1 

TECHNICAL SEPIVICES 
GEOTECHNICAL DEPARTMENT Drilling Log (continued) 

Project Name W€.. ~l'"'L'°'"€. 
Project No. -o,.::,.-- t/ -oa 
Depth Description 

--

G~"""' P•N~ ..-o /\'I J:.bli.l/11 SANb~ 
~£~~ o~~~E,~~rk~~r~D 

' .:;~ .... 11~1. .l.CI\ ll<I '?~,o -"71,'t: 

-- - - - -
Gii ilc'I C..0"'11.:Sllt ~ilrl'IIO I $ON\~ 

r,, E.0 1 14~ """ D Ft 111.;,. Slit NI>, . 
vE.11. Y 1>1!.NS~ 

Log 
Blow or 

Class Count 

111479 lams • Kll)onnoll 

Boring No. p-9~ 
Page !:" of 

Date 

Remarks 

F°"" TS-CT-2-2 



Drilling Log, continued 

Project Name 

Project No. 

83 

;~ 

8~ 

SC 

'i7 

a, 
,,., 

"o 
,,, 

~ 

'f~ 

,,.,. 

,s 
,~ 
97 

98 

OSIZII 

0-.iption 

Log ... 
cs-

Con 
Blow Recio.. 
Count 1,: Loa 

G QA\.' coitwtS£ Cl'tl!Jb J"Ol'I~ 
hllOll•U•\ ,.1410 r:1,JE. ~b, V~ltl" 
b&.IV•C., • .,,_TIAlJll\l"S&) 

G.IIAul..L SEIi: II\ BJ, S" TO .,., 

l"R4<£. -~ eo---~ < C: G°'A IIE: 1.. 
·fs.r ... 

Burns & M'Dountn ·-•-------

Date 
Box or .... .... 

No. 

~--j..'ST"Offfl) 'f-"t."!.-8!. 
P-.€.~.,rl.D 't·"l4•flS" 

-j 
-i 

Fo"" TS-CT-2-2 



TECHNICAL SERVICES 
GEOTECHNICAL OEPARTMl!NT Drilling Log (continued) 

Project Name 

Project No. 

Depth 

00 

1oz 

101 

107 

IO'f 

110 

/1 I 

113 

1/,5 

Description 

~ ....... c.o~ac.£ SA.NO, SC,1'1C "1E011,1 n, 
AIIIO F11JE ::ANII, V£Jt.,. 1>£'Vs:,! 
S~Tl,<~~~£,P ' I 

'-:' s,
Clus Count 

llanl1 & ll<Donoetl 

Baring No. 

Page 7 

Rtmark1 

J... z" J:o.., -f'1.,,~
. o•~:t 

1 
1',..,-a a_eJ -

c9u;,le PVC. 
P. 1a.zco "''J~r l..laS 
i.,st .. /e t• 10/.0', 
8o1to,.. 2.0' ;,. 
,010 ~o.cl,,,;..c 
~1 .. rt~J. screen, 
Ho/~ l!O ll"-ft.c, 
to 4Z' •Mr 
p\/c. rl\d~llrJ. 

G NI.._+ c; z.' To 
su.~•c.e. 

1;0., p_ ·,,~ 3,.i' 1 

e1l,o II'( ~ •o t, ,J HI,{. 

IJ• fer l•lfe / 
'" p•~1:.0""d~r '"' ,..~d_,.,.-4 I y ...Atr 
;,..,7 .. 1f"\t,o" ~'lf'-
3 :1to7.,. ;.,. 
14 • ., r !.<low T;O,~ 

F""" TS-CT•Z·Z 



Foth & Van Dyke & Associates, Inc. 

j LOG OF fEST BORING KO,: F-1-D 
SURFACE ELEV!TlOH: I 

I 
l 
I 
I 
l 

CtIBJT: LAIDLAW/BRIDGETOR 
PROJEC!: AUG 90 ffEtL INSTALL 

PROJECT HUMBER: 89L46 
LOCATIOK: 

BORlMG DEPTH: 79,5 

l""""'m11r-T'll"ll!!lil'l!"'"mrn!Tlffl''"fflJ'llilfflT"-i---r--r-inm-r----------+----r---,,nrnr-----r-_,....,,.,...-rr!i'""T1rn"---l 

I ELEV 1~!D suRF 1 I!TERVAL 12YPE1 DESCRIPVIO! or HAtERIAt 1c1Ass 1 r1sTRDHR1rs +-! --"""==-===--

1 ' I. 1 1 1 1 l 1TjP 4' dark Iellcvish brown (lOYR.l 1 1 I I- I 0-5 r SB j 1 l ~ l 4,814 4} Jean CL I Ji a,nd, lome silt I I RAD:: ( 0.01 I 
! 1: r I 1 I I r;!ft!~tl{edf~a;~!f tl}1~ 1) Sitf f I flP~/~rppm 1 
1 -5.0 l:~s [ I I / j ]11/ some black colored in enihing,j Fittl I 
I l: l 5-10 ! SB l 2 I -! 3.5,~~~:ir!x:!ni~elnai!!m~a~Ii~Q(,fLl~! I RAD~/tr~.01 I 
II ·10.0 1,-~10 I I I I I I L.~".I UP - 0 ppm I 
I I: I I l I I I I I RAD - < o 01 l 

- l 10-15 I SB l 3 I - l 3,5 1Jottled 4~. gre1 (SY (,1), gnen- I I DIR/hr.' I l 
I 1- I l I l I l1sh grer tseo,s l! & d • 1eI}o11ishl I TIP = 0 PPl!l !Becomes v.myist to] 
j
1 

-lS,O 1
1
1 :_15 1 l t I I 1hro111tn ( 0 R 4 4 ean CLA v some1 cl l 1vet at 13.5 , I 

! I l I I 151 ' I I t I 
t i: j lHO [ SB j 4 [ - ! 3,91same as above 11, increasing silt I I RAD = < 0,01 I I I j- 1 1 1 f 1 1content w/ dept , 1---H1 ~/hr. f 1 
I 1 · I I I I I I I I f!P - O ppm I I 
I •20 •0 c 20 I I I I I l'l'9f is dk. Grey (2.5Y 4/0) SILT w/l Ill I I I 
I [: I 20-25 1 SB I 5 I - l L81litUi ~\aireJ (5! 4/1} V fi,e toL __ _! UD mRJ~r°-01 I I 
1 1- I j I j I jhne, SAKD stratifiea {iuina/ v/ I I · l i j -25,0 j--25 1 1 1 1 1 1darker layers. 1 1 1 1 

I F : 25-30 I SB I 6 I -l 2.01Dk. grer,lsy 4/1), f. to V, fine l I RAD = ( 0,01 I l 
t 1: 1 1 1 1 1 1sAKD a 1 ter coarse than above. 1 1 mR/hr. 1 1 
11 -30.0 j--30 I 30-32 I ss ! 1 I - ! 1.slsame as above. I ! 11Hater ~dded.and I 

- i I I I I I I I 1maintained tn ! I L I augers to prevent I l: I 32,5-34.5: ss I 8 1 381 1.1jsame as above, I r !sand hlovs, I 
I -35,0 l:·35 I 34.5-56.51 ss I 9 I sol l,OIGre{ (SY 5[1)1 f. to v.fine s~ru; I I l 50 blows for fiH ! 
I t I I I i I I 90n ~ins 11 ti e gravtl upto 1/ 4 I I I f 
1 1- f 1 1 1 1 1 in d1I11ete~ !iotton 3 , , 1 1 1 1 
1 1- 1 31.5-39.51 ss 110 1100 1 0.9 1Grer Si 5/1) 1 f. to v.hn~ mn I sp 1 1 1 
I r 1 1 1 1 1 1verf ense (lllthout gravel}, 1 1 1 1 
I -40 .0 ,_--40 l 39.5-n.sl ss iu j nj o.sjsa111e as above but nat as dense I j j j 
j l- 1 1 1 1 1 1althougb den~ity seems higher than 1 1 SAMPLE 112 1 1 
1 1- 1 1 1 1 1 1blo11 ~cuntl indicate, 1 1on :: 21.1% 1 1 
11 -'S,O 11 :_i5 1 42,5-44,5 1 ss 112 1 18 1 0.B 1Grey 5Y 5 111 ,.f. to c-. 1 poorlf 1 1H25 = 1 ppm 1 1 

., 'I I I I I I I grade SU i traee of f. grave . I I CO = 0 ppm I I 
I ( l H.5-46.5 1 SS 113 I 86 1 0.7 1Same as above, I 1EXP: 01 I I 
l I: I I I I I I I I TlP - O ppm I I 
l I_ I l I l I I I I l l 

-50,0 1--50 I 49,5-51.Sj ss j1◄ I 191 l,4ltar is s"'e as abo,e. } I I I I 
I: : 1 1 1 1 liiy!!ie~hH!:HtHr:di::4ftirtl 1 1 1 
1- I l I I I Jed \?}, • I I I l 1-- I l I I I I I I I I 
G I l t • I I 1 ' t j DRILLIB DHA R!f!R t.KVEt lHPoRHA'l' OH I 

START DATE: 8/,6190 : approx, 20 1 

COKPLRTIOJ DATE: 8h8190 LATER TIHE,»EPfH: 15 hrs/ 25.2 1 r 

DRittii~0llia~6l ~-f14" I.D. HSA's LAT~fvt1!1 tii~I; I 
DRILLIHG COKTRACTOR: BROTCKE EHGR. D!ItLIKG LOSSES: : 

A-1 



Foth & Van Dyke & Associates, rnc. 

I toa or TEST eottm iro.: r-1-D I 
I SURFACE ELEVHIOI: I 

CL!EIT: LAIDLAH,BRIDGE'l'OI 
II PROJECT: AUG 90 ELL IlS'l'ALL BORIIG D!P'l'B: 79,5 11 PROJECT IUHBERt 89£46 I LOCAHOI: DAH: 9+90 l 
I I 

'=:::::::::::::::::::::::===================~-,----n,--~~r::~ .. :-:--1 I 11.111 1m s1111 mm11. 1 m I I Dllnm !DIii 

1

1
11 

1 • • , -- I • • • • 1 pper , v. ar grer , 
1 1· 1 11ean CLA! v} no ta. some san • 

I I: I , 1:t~!~fffei1l~i~elinl'j~n:l:o~d. I 
! -60.0 /:·60 ! 5'-5-61.51 ss ! 161 271 o.111r:rio~~~tgi:Ir[:·:iaa!f)bln:ine I sp l I ! 
I 1: I I I I I I I I I 
l I- I I 1 \ I !2: v.f. to f. ,.dark grey SAID, ----·\ l I 
I -65,0 1--65 1 64,5-66,5 1 ss 171 37 1 2,012" v.ft to v,c,, ,.dk grey SAID. el 1 11 11 

- 3 I da: grer 1 ean Ctl!'. -----
1 1- I I I I 1,2 'fine GRAVEL; sub rnded. I fP I I I 
I I. 1 I I l ,.e. to c,, grey SAKD. L---' 1 I 
I t I I I Bottom f, to v,f., r.dk grey S!KD. I I l I I •70.0 j--70 69.5-71.51 ss I 1sj 28j o.o Ho recovery. l I I I 
I 1: I I I I I I I 
l L l I I Tip is v dJrk to dark grey 11 SY· I I I I 
1 I- 1 1 J j \ 13 D to ~lo J, II, to v. f, SAHi, • l sp l I I 

-75.0 i-·75 I 74,Vi6,51 ss I 191 251 1.a,111dd]e 3, lS v.f. ta v.c. SAID w/ I I I I 
( I I I I 1tr. ta t1tt1e v.f. rravel. I I I I 
1· I I I I 1iitto1127/0 ts t}f Pt f 't dl- 1re6 I I I l 
,: I I I I I!(11I1t & o~ganiis'lbiac~ ca10M. , ____ _I I l 

I -ao.o 1--80 J 78.s-n.sl ss J 20j100 1 o.,11110e to eoarseL poar)f ffaded I gp I I 
I · I I I 1 1 1t!l~L8{~~efii:St:f~CiAr~/8v7i:4 --i;· 1120 blows for lastl I I I I I I I __________________________________ .•••• I ·I l I 

I - I I J I I I l.O.B, c 79.5' 1 jiwel rebsal at I 
·8S.O --B5 I I I I I I I 179•5 I 

1: 
'

-90.0 1--90 ,-
1 i: 
I I. 
l -9s.o l:•9s 

L 
I. 
-

,-100.0 . --100 
I : 
I -
I L 
1~1os.o l:•105 
I !. 
I L 
I L 
I I .. 
I I 

I I I I I I I I I I 
I I I I I I I I I 
I I I I I Piezomebr F·l·D installed, ./ I I I I I I I I I I 11 
I I I I I I I 
I l I I I I I I 
I I I I I I I I 
I I I I I I I 
I I I I I I I 
I I I I I I I 
I I I I I I I 

I I I I I I 
I I I I I I 
l I I I I I 
I I I" I I I 
I I I I I I 
I I I I I I 
I I I l I I 
I I I I I I 
I I I I I I 
l I I I I 
I I I I I 
I I I I I 
I I I I I 
I I I 1 I 
I I I I ± R&!RR LBVRL IRPOltHH oH lvRltLIBG DATA 

===-== START DATE: 8L6L90 
COHPLETJOI DAT!; !78]90 

DEPTH It coHP~ltlolIT approx, ~0 1 

LATER TIHE£1DEPTI: 15 hrs/ 25.2' 
Ll!Bl TlH! DEPTH: LOGGED llY: LbA 

DRILLIKG METHOD: 4·1/4" I,D, BSA's 
ORILLIKG CONTRACTOR: BROtCJtE E!GR. 

CAVB IR DEPT&: 
DRU.LIIG LOSSES: 

A-2 



Foth & Van Dyke 

DTW = 28.22 from PVC TOP 

Client: Laidlaw/Bridgeton 

Project: 8/90 Wei I Installation 

Prepared by: L. D. Aughenbaugh 

Checked by: R. T. B loese 

Scope I.D .. · 691 46-21 

Page:·_..,_1 __ 

Date: 8/9/90 

Date: 9 /6 /90 

MONITORING WELL CONSTRUCTION DIAGRAM 
Driller: Mike Foppe of Brotcke Engineering 

Drilling Method· 4 1 / 4 11 I. D. HSA I 
S 

Coordinates:.· ____________ _ 

Ground 
Elev. 

79. 1' 

C: 

" " ~ u 

"' 
ai :: 
0 
C. 
l= 
.s 
" u 

.!!! 
:i 
"' -c 
C: 
::, 

e 
" 

2,65' 

2 D' 

61 .5 I 

~ 

Elevation 

Stick-up 

Surface Seal Material 

Port 1 aod Cement 

Drill Hole Diameter 

A rox 8 11 

Type of Annular Space Backfill 

2-5% Bent Grout 

Type of Seal 

Bentonite Plug 

Finer #20-40 Silica@ too 
(72-67') 

Type of Filter Material 

12,1' #40 Filter Sand 

P 4' 

Sare "blo,i-up" (72-79.5') 

Type of Filter Material 

#4Pfi Jter sand 

Type of Seal 

Type of Backfill 

R-1 

Well No.: F-1-D 

Date Installed: 8/8/90 

Protector Pipe: 

Size: 411 X 411 X 5 1 

Material:.~S""t ... e..,_e__.j _________ _ 

Lock No .. :.· __________ _ 

Riser: 

211 
Diameter:..·--'~-----------

Sch.:..· __ ..!t.\L.... _________ _ 

Type of Joints: flush threaded 
Stenciledl __ fill _________ _ 

Screen: 

Diameter: 2" 

Material: p C 

Slot Size· 10 slot 

Length: 5' 

Sump: 

Length: 5" 

Type of Cap: Point/sllTp 

Centralizer: Used D 
Not Used llO 

Depth to Water From Top 
of Riser at Completion: Approx, 20 1 

NOTE: Not to Scale 

FORM 1130'.I GEM dl.e~, 1 'B'll 



Foth & Van Dyke & Associates, Inc. 

I LOG OF TEST BORING KO.: F-1-S 
I 
I 
I 
I 
I 
I 

CLIENT: LAIDLAW/BRIDGETON 
PROJECT: AUG 90 HELL INSTALL 

PROJECT HUMBER: 89146 
LOCATION: 

SURFACE ELEVATION: 

BORIKG DEPTH: 34.0 

DATE: 9/3/90 

i=?EL~Ev:~, L~KD~s~uR~F~I ~IH~TE!Rv~A~L ~1 T~YP~E=I :II ~HJIJ1!t ~1 ===~DE~sc;R~IP~u:oH=:oF=K:AT~ER~I:AL===t, c:LA:ssJI -::1:::Ks1lTRraiUMGJ!EH:::T-s T-sllllAM:nPL;i;:IKnrG1rKX110TiD"Es7 
I C I I I I I I I 
I I. I I I I I I I 
I I. I I I I I I I 
I I_ I I I I I I I 

I -5.o l--5 I l I l I l l 
I I. I I I I I I I 
I I. I I I I I I I 
I I_ I I I I I I I I 
I -10.0 j--10 I 10 j FA j I I I jTIP ; 10.1 ppmlH9tice petroleum 
I I- I I I ,1 I 1 1 manmum read- I like odor. 

- I I I ing hy head- I I I_ I I I I space 
I I. I I I I I ROTE: Blind drill to 34', I I • I 
I -15.0 1--15 I I I I 1 1 See log for F-1-D j 1 1 

I I: I l I I I, ,~i~~rl~w~~ra~idt~Hrox. ,, l I 
I I. I I I I I location. I I I 
I -10.0 1--10 I 10 I FA I 1 

1 1 ITIP = 0.0 ppm IKotice slight 
1 ,- I I I j 1 1 1 hy ~ea~space ,f~fthydhut.sharp

1 I /: / / I I I I I ana ysts. I l e o or 1n sot 
I I_ I I I I I I I I 

I -15 .o l--15 l I l I I l l I 
I I_ I I I I I I I I 
I I_ I I I I I I I I 
I I_ I I I I I I I I 

I -30 • 0 I :-30 I l I l l l I I 
I I_ I I I I I I I I 
I I_ I I I I I I I I I I_ I I I I I __________________________________ I _____ : I 

I -35,0 :--35 l I l I I E.O.B. = 34.0' I I I 
I I: I I I I I I I I 
I I_ I I I I I I I I 

I_ I I I I I I I I 
-4o. 0 1--40 I I I I I I I I 

1: I I I I I I 
I_ I I I I I I 
/_ I I I I I I 

-45.01·-45 I I I I l I 
I_ I I I I I 
I. I I I I 
I. I I I I 

I -50.0 1--50 l l l l 
I I: I I I I 
I I__ I I 

1
1 

1
1 

I I I I I I f 
I DRILLIKG DATA 1 1 WATER LEVEL IXFORHAT ON 
I START DATE: 8/9/90 DEPTH AT COKP4KT!ON: 
11 COHPLETIOK DATE: 8)9/90 LATER TIHE!DEPTH: 

LOGGED BY: LbA LATER TIME/DEPTH: 
I DRILLING METHOD: 4-1/4" I,D, HSA's CAVE IK DEPTH: 
I DRILLING conRACTOR: BRorcKE EKGR. DRILLIHG LOSSES: roughly 150 gal 

A-3 



Foth & Van Dyke 

DTW = 27.98 from PVC Top 

Client: Laidlaw/Bridgeton 

Project: 8/90 Wel 1 Installation 

Prepared by: L. D. Aughenbaugh 

Checked by: R. T. B 1 oese 

Scope I.D.: 89L46-21 

Page:·_ --'1'---

Date: 8/ 10/90 
Date: 9/6/90 

MONITORING WELL CONSTRUCTION DIAGRAM 

Driller: Mike Foppe of Brotcke Engineering 
Drilling Method· 4 1/4 11 I. D. HSA I 

S 

Coordinates:_....:~----------

Ground 
Elev. 

32.5' 

C: 

" " ti 
"' 
"ii 
:: 
0 
C. 

;:: 
.9 

" <J 
~ 
:i 
"' -c 
C: 
::, 
0 

2 4' 

2.4' 

14.6' 

Elevation 

Stick-up 

Surface Seal Material 

2-5% Bentonite Grout 

Drill Hole Diameter 

A rox. 8 11 

Type of Annular Space Backfill 

2-5% Bentonite Grout 

Type of Seal 
~ 

\,) ~ 1/2" Bentonite Pellets 

12.6' 

0.4' 

Type of Filter Material 

#40 Filter Sand 

Type of Filter Material 

#40 Filter Sand 

Type of Seal 

Type of Backfill 

B-2 

Well No.: F-1-S 

Date Installed: 8/9/90 

Protector Pipe: 

Size: 4" X 4" X 5' 

Material· Stee 1 

Lock No.: ___________ _ 

Riser: 

Diameter· 2" 

Material· PVC 

Sch.· 40 

Type of Joints· Flush threaded 
Stenciled/ __ N_O __________ _ 

Screen: 

Diameter: 2" 

Material: PVC 

Slot Size· 10 slot 

Length: 10 feet 

Sump: 

511 
Length:_~"------------

Type of cap: Point/sump 

Centralizer: Used □ 

Not Used ~ 

Depth to Water From Top 
of Riser at Completion: ________ _ 

NOTE: Nor ro Scale 



Foth & Van Dyke & Associates, Inc, 

I LOG OF TEST BORIHG HO.: F-2 / 
I SURFACE ELEVATIOH: I 
I CLIEHT: LAIDLAH/BRIDGETOH I 
I PROJECT: AUG 90 HELL IHSTALL BORIHG DEPTH: 25.0 I 
I PROJECT HUMBER: 89L46 I 
I LOCATIOH: DATE: 9-3-90 I 
I I 
17m7llKmJ'r,s!lf[URP'fl!CT.T7~:-----------------i----nrrrnr~r-mm;mnl!ll;--J 
I ELEV ILHD SURF 1 IKTERVAL 1nPE 1 I ff I ft I DESCRIPTIOH OF MATERIAL 1cLAss 1 IHSTRUMRKTS i SAMPLIBG KOTRS i i 1-- I I I I I op 1s rovn s1 Vl I I 10nderground utll- I 

- I I I I I some sand & c ~r• turns to Brown I I I ity runnin9 nearby I 1 I. 0-5 1 SB 1 1 1 - 1 2.8 1lean CLAY w/ s1 [ later dk. brown I FILL 1 1approx, 15 (?), 1 / :- I I I I I lOYR 3/3)j Grer v.f. SAHD layer I I I I 
- 1 1 1 1 1 lift ?) at 2.0 , See some crushed1 1TIP = 9,4 ppm Organics/sewer i -5,0 1--5 1 1 1 1 1white limestone gravel at 4.5' 1----- 1maximum /like odor noticed,/ 

I ( 5-10 I SB I 2 I - I 4.8 1Brown (lOYR 4/3) lean CLAY with I I I I 
I I_ I I I I 1little silt & trace of gravel• I I I I 
I I_ I I I I 1sottom l' is mottled brown yell- I cl 1TIP - 2 3 ppm I I 
/ -10,0 /--10 / / / / /brown~lOYR 5/6) & grey (2.SYR 4/0) / /max." • / / 
I 1: 10-15 1 SB 1 3 1 - 1 o.oll~a~ec~!!;y, I I I I 
I I_ I I I I I '--?--!EXP = 28% LEL !First notice I 
I I_ I I I I I I ITIP = 220 ppm 1strong petroleum &1 
/ -15,0 /--15 1 1 1 1 1 1 ml 1from cuttings 1hgbter fluid like 1 

-

1

1 

/ / / /oar~ Grey (2.5YR 4/0) SILT,w/ some/ /RAD= O mR/fir /odors@ approx 13'/ 
I I_ 15-20 SB 1 4 1 - 1 2, a Iv, fine sand and some stratified 1----- 1 1 1 I I_ 1 CLAY layers (<2"l 2" clay layer at cl Water added to 1 1- / / / / /11 ,8', Silt graduajly coarsening /-----/TIP = 471 ppm /lower EXP. level. / i -20.0 1--20 I I I I 1to a v,f, SAHD v/ httle Slit, I 1max, I , I 
I - I I I I I I I 1strong gasoline I 
I 20-25 l SB l 5 l - : 2,7:~r~~nGHlo!2v~g :()l!,f, to v.f. l Sp /!!t= 930 ppm lllke odor. l 
I -
l -25.o l-- 25 l i i l l-----------------=-----;----------/-----1 l l 
I I- I I I I I E.O.B. - 25 ·0 I I I I 

- I I I I I I I I I 
I I_ I I I I I I I I I I_ 
1

1 

-30.0 1

1

--30 I I I I I I I 
I I I I I I 

I 1: I I I I I I 
I I_ I I I I I I 
I I_ I I I I I 

-35,0 :--35 I l l l I 
1
: l l I_ I 

I_ I 
-40,0 :--40 I 

I: 
I_ 
I_ 

-45,0 :--45 
i: 
I_ 
I_ 

l -50.0 /--50 
I 1: 
I I_ 
I I_ I 

I l l-- I I 
I DRILLING DATA 
I START DATE: 8/9/90 
1

1 

COMPLETION DATE: 879/90 
LOGGED BY: LbA 

I DRILLING METHOD: 4-1/4" I.D. HSA's l DRILLIHG COKTRACTOR: HROTCKE EHGR, 

A-4 

I I f WATER LEVEL INFORHAT OH 
DEPTH AT COHP1,ETIOH: 13.5' 

LATER TIME DEPTH: 15 hrs/ 14,9' 
LATER TIME/DEPTH: 

CAVE IX DEPTH: 
DRILLIHG LOSSES: 



Foth & Van Dyke 

DTW = 16.73 from PVC Top 

Client: Laidlaw/Bridgeton 
Project: 8/90 Wei I Installation 

Prepared by: L. D. Aughenbaugh 
Checked by: R. T. Blaese 

Scope I.D.c 89L46-21 
Page:· _ _,1 __ _ 

Date: 8/10/90 

Date: 9/6/90 

MONITORING WELL CONSTRUCTION DIAGRAM 
Driller: Mike Foppe of Brotcke Engineering 

Drilling Method: 4 1/411 I. D. HSA I S 

Coordinates:..·--='------------

Ground 
Elev. 

25.3' 

C 
Ill 
Ill 
~ 

u .,, 
"ii 
::: 
0 
Q. 

.= 
g 
Ill 
u 

~ 
:, .,, 

"O 
C 
:, 
0 
~ 

\.? 

2.25' 

2.55' 

3.05' 

2.8' 

16.9' 

0.4' 

Elevation 

Stick-up 

Surface Seal Material 

2-5% Bentonite Grout 

Drill Hole Diameter 

811 

Type of Annular Space Backfill 

2-5% Bentonite Grout 

Type of Seal 

Bentonite Pellets 

Type of Filter Material 
#20-40 Filter Sand 

Type of Filter Material 

#20-40 Filter Sand 

Type of Seal 

Type of Backfill 

B-3 

Well No.: F-2 

Date Installed: 8/ 10/90 

Protector Pipe: 

611 X 611 X 5' Size: ___ .....:::.__;c:....:::.......!.:....::c.. ___ _ 

Material .. · _....,S,_,t'-"e~e,.,1 _______ _ 

Lock No.=------------

Riser: 

11 Diameter;.• __ ___. _________ _ 

Material,:.·---=-"---------
Sch .. :.• ____ ..!tJI./..... ________ _ 

Type of Joints:. _ _,_F...,,) .ull.i5ub _tJ.,J,hL.crwea.a,..rj,.e,,.d'----
Stenciledl ___ .lll./. ________ _ 

Screen: 

Diameter: 
211 

Material: PVC 

Slot Size· 10 slot 

Length: 15 feet 

Sump: 

Length: 511 

Type of Cap· Point sump 

Centralizer: Used □ 

Not Used [I 

Depth lo Water From Top 
14 1 

of Riser at Completion-·--'--'-------

NOTE: Not to Scale 

fORM #309 GEM iR~~- ; S9l 



Foth & Van Dyke & Associates, Inc. 

LOG OF TEST BORIRG RO,: F-3 I I 
I SURFACE ELEVATIOR: I 

CLIENT: LAIDLAK/BRIDGETOR 
PROJECT: AOG 90 KELL INSTALL 

PROJECT HOHBER: 89L46 
LOCATIOK: 

I BORIHG DEPTH: 46.5 J 

J DATE: 9-3-90 J 
I I 

'DEPTH PR'SARe DEPTH' ' ' • REc' 1 , FIELD , DRILtrno ARD 1 
I LID SURF I IKTERVAL I TYPE I I H I ft I DESCRIPTIOR OF HATER I AL I CLASS I IBSTROMERTS I SAMPL!ffG ROTES I 

I I I I I op is rawu ean I I I I I 
0

-S I I I I 1vL silt, 4 (or refqsj at 1.5 , I FILL 1TIP = 5.7 ppm I I 
I SB I I I - I 4,5 15 dk. grey lOYR 4/1 SILT with I I I I 

1 1 1 1 1 1same v.f. tand & tr ta little clar1-----1 1 1 
i -5.0 :=-s I I I I 1t~ti~t!·i1e~: ~IH/!~I!t:

111 
v.f:~!{!~J I I 

1 
,: 5-10 J SB i 2 J - i 1.9JDark,frey SILT w/ y.f. SAHD & tr. J ml JTIP < l ppm J i 

J J: 1 1 1 1 tohtleclay;ma1st. 1 1 1 1 
1
1 

-10,0 
1
1--10 I I I I ! _____ ! I I 

I I I I sm I I I 
1 i: 10-15 J SB J 3 J - J 2,4 D~rk,grey ta grey, v,!, ta f. SAHD JTIP < l ppm J I 
J J- 1 1 1 1 v1 silt; decreasrng silt content -----1 1 J 
J lS O ,- IS I I I I v1th depth; moist. --~~-! I I 
I - ' i-- I I I I Top is dk. grer /lOYR 4/1 l to dk, I I I I 
1 ,: 15-20 J SB J 4 J - J 3,21greyish brown tlGY~ 4{2J SILT v/ J ml JTIP < I ppm J 1 

I 1- I I I I 1samev,f.sand&htteclar, I I I I 1 1- 1 1 1 1Battom 5" is dk. grey v.f. o fine 1----- 1 1 
1 

-20.0 1--20 I I I ,s!HD v/ little ta tr silt, & clay., I I I 
,- I I I I , · I sp/ sm, I J 

( 20-25 I SB I 5 I - 4.0,Tap 2,8 lS irer flOYR 5(1) v.f, I ,TIP< l ppm I I 
1- I I I I to f. SAKD v little ta race Slit1-----1 I I 

I 1- I I I I Bottom 1.2' 1s dk, brownish ~rey 1ml/cl 1 I I 
I -25.0 1--25 I I I I SILT/CLAY v/ tr, of v,f. san , I l I I I 
1 J: 25-30 J SB J 6 J - J 3,6 1Top 2,2' is dk grey(lOYR 4/1) s1nJ m JTIP = 3 ppm J J 
J 1- 1 1 1 1 1v/ tr. of flay, 1----- 1max. 1 1 I 1- I I I I 1Battom 1.4 is v,f. S!~Df grey I I I I 
I -30,0 C30 I I I I 1overall (lOYR 5/1); molS , I I I I 
I I_ I I I I I I I I I 
1 1- 30-35 J SB J 7 J - J 3,9JT9p is same as ahaye,becoming mareJ JTIP = 3 ppm J 1 
J J- 1 1 1 1 'I1Ity. Bottom 1.3 1s dk, grey 1 1max. 1 J 
I -35.0 1--35 I I I I I lOYR 4/1) v.f. ta fine SAHD , I I 1water added far I 
I I- 1 1 1 1 1 color change from above); moist 1 1 1pressure head. 1 
I 1: I I I I I a wet, I sp I I I 
I I_ I I I I I I I I I 

! -40,0 !:-40 40-41.5 ! ss J 8 ! 22! l.S!~teiiiehii~YR 4/1) v.f. to med. ! !TIP < l ppm ! ! 

I 1: I I I I I I I I 
I I_ I I I I I I I I 
J -45.0 i:-45 45-46.5 1 ss 1 9 J asJ l.4Jsame_as_abave. ____________________ J _____ JTIP < l ppm Jes blows far 11.s•J 
I I_ I I I E o B - 46 5, I I I I 
I I I I I "' - ' I I I I 
I 1: I I I I I I I 

I
I -so.a ',-_-so I I I I I I I I I I I I I I 
I I I I I I I I I 

- I I I I I I 
I I_ I I I I I I I I_ I 
I I__ I I I I I 
I I I I I I I I 
I G , , I I I i l DRILLIH DATA WATER LEVEL INFORMAT OH 
I, COMPL~n~i ~n~: !lrnHi OEPH,H ~~n~nn~~: approx. 

33
' I 

LOGGED BY: LbA LATER TIME/DEPTH: 1
1 I DRILLlffG METHOD: 4-1/4" I.D, HSA's CAVE IR DEPTH: I DRILLIHG COKTRACTOR: BRO'rCKE EKGR. DRILLING LOSSES: I 

A-5 



Foth & Van Dyke 
Client: Laidlaw/Bridgeton 

Project: 8/90 Wei I Installation 

Prepared by· L. D. Aughenbaugh 

Scope 1.D.: 89L46-21 

Page:·_-'1'---

Date: 8/ 10/90 

Date: 9/6/90 Checked by: R. T. BI oes e 

MONITORING WELL CONSTRUCTION DIAGRAM 
Driller: Mike Foppe of Brotcke Engineering 

Drilling Method: 4 1/4 11 I. D. HSA I S 

Coordinates:_•-----=~:.:-:._ ______ _ 

Ground 
Elev. 

42.8' 

C 

"" "' t:i 
"' 
~ 
3: 
0 
C. 
;:: 
0 -"' u 

.!!! 
:i 
"' .,, 
C 
:, 
0 
~ 

IJ 

2 3' 

..2....!.'.... 

22.4' 

.l...1'.... 

14.9' 

3.2' 

Elevation 

Stick-up 

Surface Seal Material 

2-5% Bentonite Grout 

Drill Hole Diameter 

X 8 11 

Type of Annular Space Backfill 

2-5% Bentonite Grout 

Type of Seal 

1 /2" Bentooite Pe)lets 

Type of Filter Material 

#20-40 Filter Sand 

Type of Filter Material 

#20-4D Filter Sand & 

Type of Seal 

Type of Backfill 

B-4 

Well No.: F-3 

Date Installed: 8/ 10/90 

Protector Pipe: 

Size: ____ _..5.__"_,,_x-1.1.6_11 _Xo.....;5.J..1 ___ _ 

Material;..• __ __,S.,_tl<.!e.,e..,].__ _____ _ 

Lock No.=------------

Riser: 

211 
Diameter:-·---'~---------

Material;..• ___ .,__P-'-"C ________ _ 

Sch .... · ____ __,4_,.0 ________ _ 

Type of Joints,, _ _,_F_,_l "'u.,_s h'-'-t"'h"-'rc.se.sacsd,secsdc_ __ _ 
Stenciledl ___ J.'!.!.I. ________ _ 

Screen: 

Diameter· 2" 

Material: PVC 

Slot Size· 10 slot 

Length: 10 feet 

Sump: 

Length: 5" 

Type of Cap· Point sump 

Centralizer: Used □ 

Nol Used [I 

Depth to Water From Top 
of Riser at Completion•;.._ _______ _ 

NOTE: Nor ro Scafe 

FORM ;itr,q r.~u ,11,.v 1/B9l 



Boring No. 

WL-205 
Project NoJName 

07.080303.S.003.002 

Site Name aad Localioa Stu·T/Fiaisb Dale 

81119.S I 81319.S West. Laite Landfill; Bridgeum. Missouri 

Drilling Coatnclor Boriag Location: Arca2 

443.2 

1069698.26 

S14212.18 

Hart Environmental Drillin Gro■■d Surface Elevalioa: 1--------....... -----1 
Driller Nortlli■c: 

Max Tinnin Easting: 

Drilliac Eq■ipmeat Mc.Lare■/Hart Geologist/OITice 
CME-55 Drill Ri Hollow Stem Augers Tim Bi / St. Louis 

BitSm/I"ypc Sample Medaod T.D. Borehole Well Iasulled? 
4 1/4• ID: 8 114• Hole S' Cootinuous Sampler 52' 1-2 
Remark!: 

g .. -~ ... = ... 
..:s =- .. :; ::: C. = :it .. • ! .. • = .; .. 
Q Cl) C ci: 

Description 

Page: 

I of! 

WL-205 Background 0.0-52.0' Native Alluvium: olive brown silty clay grading to grayish 

5 S' (0.05-0.07) brown, coarse-gr.lined sand wilh gravel; dry to wet. 

WL-20S Background @S'wet 

10 10' (0.05-0.07) 

WL-205 Background 
15 15' (0.05-0.07) 

WL-205 Background 

20 20' (0.05-0.07) 

WL-205 Background 

25 25' (0.05-0.07) 

None Background 

30 Taken (0.05-0.07) 

WL-205 Background 

35 32' (0.05-0.07) 

WL-205 Background 

40 3T (0.05-0.07) 

WL-205 Background 

45 42' (0.05-0.07) 

WL-205 Background 

50 4T (0.05-0.07) 

WL-205 Background 

55 52' (0.05-0.07) 52.0' 
Noo:s: 

Radiological samples collected at S and IS feet below ground sur&cc. 

Non-radiological samples not collec:lcd.. 

Perched wale!' not encounierecl during boring activities. 
Groundwater encounierecl 11 8 I= below ground surtbc:c. 



MONITORING 
WELL DETAILS 

ENVIROHIIENT AL ENGlNffRING CORPORJ,. TION PROJECT NO. 070803035 
WELL NO. -'-1--=2 __ _ 

PROJECT NAME WEST LAKE LANDFILL 

WELL LOCATION BRIDGETON. MISSOURI 

HART 
ENVIRONMENTAL 

DATE U2.LR_5_ BY DRILLING 

(WZ.DWG) 

LOCKING PROTECTIVE COVER 

STEEL PROTECTIVE COVER 

BENTONITE 
GROUT 

BENTONITE 
GROUT 

8-1/4" DIA. BORING 

BENTONITE SEAL 

0.010" SLOTTED 
T DIAMETER PVC SCREEN 

SANO PACK 

... 

NOTES: 

.. 

.. 

.. 
•4 .·. , 

• __ -,6 

__,,E=L~_~N~M TOP OF PROTECTIVE COVER 

__,,E=l,_. ---'-44-'-'6'-"--.4'--'-1 TOP OF PVC CASING 

---=-EL'="·~~3~9=3·-7 BOTTOM OF SCREEN ·-· ·_ DEPTH 

~L-~J--~'--:Ec=L'=. ~----'3=9--'--'1 ·=2 BOTTOM OF BORING 
DEPTH 

1. REFER TO SOIL BORING WL-205 FOR SOIL DESCRIPTION. 
2. DETAIL NOT TO SCALE. 
3. NM = NOT MEASURED 
4. N/A NOT APPLICABLE, BENTONITE GROUT WAS USED TO SEAL WELL UP TO SURFACE. 



~ MISSOURI DEPARTMENT OF NATURAL OFFICE USE ONLY D,\TE R£CEIVED .. ·:;: 
RESOURCES 
GEOLOGICAL SURVEY PROGRAM REF NO. 514517 
MONITORING WELL PLUGGING C.R. NO, CJ-lECKNO. TIWl5¥ITTAL NO. 

' . . 

REGISTRATION RECORD 
STAT!; WEl.l NU~1BER APPROVED BY OATE APPROVED .. 
ENTER.ED .. flOUTE 

? . P.hl/ .. Ph2 . ' ·Ph3 .. .. 
INFORMATION SUPPLIED BY WELL OR PUMP INSTALLATION CONTRACTOR ~··,~· ;--:-,, ... 
OWNER NAME I TEI.EPHONE NUMBcR VARIANCE NUMaER 

ENGINEERING MGMT.SUPPORT INC. EMSI. PAUL ROSASCO (IF APl'llCAl!LE) 

OWNERAOORESS CITY STATE ZIPCOOE 

7220 W. JEFFERSON AVE. SUITE 406 LAKEWOOD co 6023 
80235 

AOORESS OF Wfl.l SITE CITY STATE ZIPCOOE REFERENCE NUMBER OF 

13570 ST. CHARLES ROCK ROAD BRIDGETON MO 63044 
ORIGINAL WEt.l. 
(IF KNOWN) 

SHE NAME WELL NUMBER DATE 

WEST LAKE LANDFILL I · 2 NIA 

lOCATION OF WEU ORJLLAREA 

46 , 16.5 • 
SMAllEST LARGEST 

LAT. 38 • AREA 1 
¼ ¼ ¼ -- ------ -- -- --

90 0 27 ' 2.0 " COlJITTY 
Sec. Township North Range 0 East O West LONG. -- ------ ST. LOUIS 

PLUGGING INFORMATION .. . .. ' .- ... . .. 
ORIGINAL DR~ (IF KNOWN) l DATEDRJGINI\U.Y GTATICWAlER 1.EVEl DRlltER NOTES 

DRILLED 

NIA NIA 

llJ MONITORING WELL 0 SOIL BORING($) I Boring Diameter: IN. 
DEPTH OF WEll LENGTH OF RISER 

QUANTITY DEPTH TYPE OF FILL MATERIAL 

50 NIA - -- FT. --- FT. BGS 
0 Gravel 
□ Sand 

SCREEN/RISER DIAMETER WELL SCREEN AND RISER REMOVEO? D Other 

□Yes AMOUNT OF FILL USEO 

2 IN. 12JNo QTONS ---
PUMP AND SAMPLINO EOUIPMENT 
REMOVED? 

CASING REMOVED? 
Ocua1c 

YARDS 

□ Yes IZI NIA □ Yes Ill NIA 
DEPTH ro TOP OF Fill 

0No 
TOTAl TOTAL FT. □ No BORJNG(S) FT. 

GROVT INS TAI.LAT ION GROUT MATERIAL USED HOW MANY GAU.ON$ OF WATER TOlAI. N\/MBER OF SAGS METHOO MtXEO PER BAG OF CEMENT OR OF ORO\/T USED 

0 Gravity 
Neat Cement Bentonile 8E.NlONITE7 

3 
lll Tremie 0 Hi-Early [ZiSluny 0 Granular 0 Pellets 

5 POUNDS OF GROUT PER 
D Excavation □Type 1 □ Chips 0 Other OAO 

0 Hydrated lo Saturation 50 
DATE 1"WELL PlUGGEO DATE LAST WEl.l PLUGGED FINISHEO SURFACE MATERIAL SURFACE MATERIAL 

!Z) Soil 0 Concrete 
LENGTH 

04/13/2016 04/1512016 0 Asphalt 0 Other FT. IN --- ---
REMAAKS REASON FOR ABANDONMENT 

(REDI JOB# 162075-AB) 

I hereby certify that the moniloring well herein desr.ribed was plugged in accordance with the Department of Natural Resources 
requirements /or the plugging of wells. 
SIONATUb lARY CONTRACTOR) SIGNATURE (CONTRACTOR) 

--fk-
PER!AIT NUM9ER DATE - ~ -~\_; ~\.{ f\\l" , y t_j<.J-5\ f►, Sin/ /u ~,, -

~ N33hB-/Y\ I ?J;:,1,,,,,,1. 
SIGNATURE (APPHENTICE) PERMIT NUMBER DATE 

M0-700-2161 1-12 REMIT TD: MISSOURI OEPAltrMENTOF NATURAi. RESOURCES, DIVISION OF GEOLOGY AND LAND SURVEY 
WELLHEAD PROTECTION SECTION, PO BOX 250, ROlLA, MO 65402 57M6a-216S 

l:IICLOSE ~so FEE WITH REGISTRATION RECORD WITHIN 60 DAYS AFTER WELL PLUGGING OR WITHII< 180 DAYS AFTER THE PLUGGING OF TEMPORARVWEUS 



Borint; No. 

WL-105B 
Stut/Flnbh Date 
8/10}~$ 

l>rilllnc Comraeter 

Pruject No.lN-

07.0803035,003.002 

Site Nmae Qd LocaUoa 
Wtllll Lab Landfill; Bridgeton. MillllDW'i 

Bortnai Locatlcm: 
Hart l:nVlttllll.'Kfflll Orillm Q-oaoi &u-r.ce Ekmdiun: 

Flltll!Cff Field 

466 
106914&.42 

$1$889.S0 

t---·-------'------1 
Drilllir 

114.u: 'I"lllllBl 

D1'illl.q£qllqlmfflt 
CME-55 Drill . Hollow Stem All 

Nonldng: 

~: 

Bit Sb.effype S-ple Medlod. 
41/4'' ID; 8 1/4- Hole $' ~ S-.la-
Rermm: 

g 
E 
"" .. 
Q 

M~GeolopstJOftke 
Tun . J St. Louis 

TJ). Bo~ Well lnsuBed'l 
79' I-4 

DescripUon 

NQlle 

:5 Talccn 

None 

Taken 

0.0-30,0' Landfill Debris: trashy debris CClll$Uling of cloth, wood. 

rope, and pldic; soil COIJ.mting ofbrown end !PY silt., end 
ausbcd ~ dry to mffll!t. 

None None 

10 Taken Tak= 

N- Nooe 

1:5 Takai Talc.m 

None None 
20 ']~llkc:n Takot 

Nooe Bacqround 
25 Twn 

Vl'L-10$ Bac:qround 

30 30' (0.04-0.06) @JO'wct 

Pa~: 

l of2 

30.0-55.0' Native Alluvium: dirt gniy clayey silt grading to tioeto 

WlAOjB Badcground 0081:M-g,-&incd sand ,nd gi,i~ Wd. 

35 3'' {0.04-0.06) 

'll.'L-\05B ~und 

40 40' (0.04-0.06) 

None None 
45 Takai Tu.en 

None None 
50 l'..tc:n Takai 

None None 

55 T!!.ken Taken 



ENVIRONMENTAL ENG!N££RJNG CORPORATION 

PROJECT NAME 

WELL LOCATION 

WEST LAKE LANDFILL 

BRIDGETON. MISSOURI 

LOCKING PROTECTIVE COVER 

PVC VENTED SLIP CAP 

STEEL PROTECTIVE COVER 

'L DIAMETER 
SCH. 40 PVC RISER 

BENTONITE 
GROUT 

BENTONffE 
GROUT 

8-1/4~ DIA BORING 

BENTONITE SEAL 

0.01 r:J' SLOTTED 
Z' DIAMETER PVC SCREEN 

SAND PACK 

.•· 

.... , 

4 

MONITORING 
WELL DETAiLS 
PROJECT NO. 070803035 
WELL NO. ~l_-~4-~_ 

HART 
ENVIRONMENTAL 

DATE §{_1..QL9L BY DRILLING 

~E=L~-___ NM= TOP OF PROTECTIVE COVER 

_,E""L"-. --'4-"-68=·=5.:_...7 TOP OF PVC CASING 

EL 389·5 BOTTOM OF SCREEN. ·., ·· DEPTH 

DEPTH 
~L~~-j~~ EL 3B7..0 BOTTOM OF BORING 

NOTES: 

1. REFER TO SOIL BORING WL -105B FOR SOIL DESCRIPTION. 
2. DETAIL NOT TO SCALE. 
3. NM = NOT MEASURED 

4. N/A NOT APPLICABLE, BENTONITE GROUT/CHIPS USED TO SEAL WELL UP TO SURFACE. 

(W4.DWG) 



Boring No. 

WL-207 
Start/Finish Date 

8/18/95 

Drilling Coatnctor 

Project NoJN~me 

07.0803035.003.002 

Site Name aad Location 

Wes,. Laite Landfill; Brid eton. Missouri 

Boriag Loeation: 

._.Han __ En_Vl_·ro_nrnen __ ta_l 0n_·1_1in_g..._ ____ -1Groa■d Surface Elevatioa: 

An::a.2 

444.5 

1070743.0S 

514299.87 

Driller Nortbiag: 

Max Tinnin Easting: 

Drilling Equipment McLan:a/Hart Geologist/Office 
CME-SS Drill Ri Hollow Stem Au Tim Bi / St Louis 

Bit Sm/Type T.D. Bon:bole Wcll lasulled? 
4 lW ID; 8 1/4" Hole SO' 1-7 
Remarks: 

,_ 
s ... ,_ .. .. -= 

.. ... 'E.. .. ... 
Q, e ,.., ... ; =l .. • 9 .. .. .§. Q rn c., = 

Description 

Page: 

I oft 

WL-207 Baclcground 

s s· (0.02-0.04) 

0.0-S0.0' Native Alluvium: slightly clayey, very fiac..grained sand 

grading to gray coarse-grained sand with gravel; dry to wet 

IO 

IS 

20 

25 

30 

35 

40 

45 

so 

WL-207 Background 

10' (0.02-0.04) @9.S'wet 

WL-207 Background 
IS' (0.02-0.04) 

WL-207 Background 

20' (0.02-0.04) 

WL-207 None Taken 

2S' 

WL-207 None Taken 

30' 

WL-207 None Taken 

35' 

WL-207 None Taken 

40' 

WL-207 Nooe Taken 

45' 

WL-207 None Taken 

SO' · terminated 1a1 so.a· 

Radiological samples c:ollccted at S and IO feet below ground surfiicc. 

Non-radiological samples not collcic:ted during boring activities. 

Pen:hed water not enc:ounlered during boring activities. 

Groundwater encountered at 9.S feet below ground surtilce. 



.. 

ENVUIONMENTAL ENGINEERING CORPORATION 

PROJECT NAME WEST LAKE LANDFILL 

WELL LOCATION BRIDGETON. MISSOURI 

LOCKING PROTECTIVE COVER 

PVC VENTED SLIP CAP 

STEEL PROTECTIVE COVER 

'1' DIAMETER 
SCH. 40 PVC RISER 

BENTONITE 
GROUT 

BENTONITE 
GROUT 

8-1 / 4" DIA. BORING 

BENTONITE SEAL 

0.010" SLOTTED 
T DIAMETER PVC SCREEN 

SAND PACK 

.. 

" .. 

MONITORING 
WELL DETAILS 
PROJECT NO. 070803035 
WELL NO. _1-_7 __ _ 

HART 
ENVIRONMENTAL 

DATE §j_3ft5_ BY DRILLING 

EL. NM TOP OF PROTECTIVE COVER 

EL. 446.97 TOP OF PVC CASING 

__ EL=~-3-97-·-0 BOTTOM OF SCRE~N 
......._~--'--"'. DEPTH 

J ~....,,~:--:=L.=,........c3=9~4 ·=5 BOTTOM OF BORING L DEPTH 

NOTES: 

1. REFER TO SOIL BORING WL-207 SOIL DESCRIPTION. 
2. DETA!L NOT TO SCALE. 
3. NM = NOT MEASURED 

4. N/A NOT APPLICABLE; BENTON1TE GROUT USED TC SEAL WELL UP TO SURFACE 
(W7.0WG) 



Boriac No. 

WL-229 
Prvj«t NoJN•111e 

07J)40303S.003.002 

Start/Finish D•te Slte Nn1e aod IM•tioa 

9/11195 West !..aka Landfill; .B ' Missouri 

Drilling Cnaner11r Boriiag Localioa: Ana 2 

i-,Hart ___ En __ V1--·rorunc:n..==ta .. l-"Ori---"'U_i ------lGro-■d S.rfilee Elev■cfoa: 443.S 

Driller N111'tkiog: 1069329.26 

Max Tinnin Easti • 514268.59 

DriUiag Eqalpmeat 
CME-SS Drill Ri Hollow Stem An 

Bit Siu/Type Sample Mctflod 
4 114• !D; 8 114" Hole S'ComiauousSmipler 

Rem:arks: 

--s .. ... 'i:' .. = -= C, ... :; ... 
C, o.l .... e "" .; • = .. .. i::: .. ! i::: Cl) C c:: 

Mcl..an:11/Hart ~logisf/Officc 
Tim a· I St Looi$ 

T,D. Borehole Well IasuUed'l' 
SS.6' l-9 

Dcscripnoa 

Pqe: 

I of2 

0.0-S.O' Landfill Debris: soil 0011Sisting ofbfown silt, and asphalt; 

WL•229 BackgrouDd DO nshy (!ems encountered; dry. 

s s (0.01-0.04) 

None Baclcground 5 .0-56.0' Nam:; Alluvium; dark gray, silty, fine.grained sand 

10 Ta.ken (0.01-0.04) grading to coarse-grained sand wilh gravel; moist to wet 

None Background 

IS Taken (0.01-0.04) 

@16'v.« 

WL•2:Z9 Background 

20 20' (0.01-0.04) 

Wl,.229 Baclcground 

2.S :ZS' 0.0 l--0.04) 

WL-229 Background 
30 30' {0.0 l-0.04) 

None None 

35 Taken Taken 

None None 

40 Taken Taken 

NOIJC: None 
45 Taken Taken 

None None 
50 Taken Ta.ken 



Bori11,: No. 

WL-229 
Project No./Name 

07.0l03035.CI03.002 

Slllrt/F'millil Date Sice Name a■d Loalioa 
9118195 Wat Lab l.udfill: . 

Drilll111 Co■trac:tor Boriq Loatioa: 
Hart EnWOM!Cllllll Dril ' Gnt■-d S.riilce EJe,,aeio■: i;..;;;======;.;&..-----l 
Driller N'orRMac: 

Max Tinnin Eada(: 

Arca2 

448.5 

1069329.26 
Sl-4261.59 

Page: 

2of2 

Drilll■c Eqaipaae■t 

CME-ss Drill R' 

Mcl.arelllllvt Gcofocisr/Otlke 

TimB" /&.Louis 

Bit SizflType 

4 1149 JD; 8 1/4" Hole 

Remaricl: 

-s 
i. .. 

t .. 
e - JI .. .. s .. 

Q :.:i 

M .. 
:;; 
• .. = 
-.. ii 
! 

T.D. Borebole 

SS.6' 

Dcscriplioa 

Well l•tallcdT 

1-!I 

None N«ie 

SS Takca Taken 

50.0-SS.6' Naliye Alluyjum: dart gray. silty, fine.grained sand 

grading ro~ioed sand wilb gravel; moist to 'liW't. 

None None 

60 Talcen Talccn 8ori tenninaled la! 55 .6' 

Radiological samplc:s IXJIIQ':tl:G 11 Sand 20 li:et below ground arfacc. 

Noa-ndiological samples acx C011cod during baring lldivilies. 
Pm:hed wmer noc lllCl0Ullla'Cd miring baring SerMDeS. 
Growdw&U:r c:noountcRd ac 16 filc:t betow grouod sur&c=. 



ENVIRONME:N iAL ENGINEERING CORPORA noN 

PROJECT NAME WEST LAKE LANDFILL 

WELL LOCATION BRIDGETON, MISSOURI 

LOCKING PROTECTIVE COVER 

STEEL PROTECTIVE COVER 

2" DIAMETER 
SCH. 40 PVC RISER 

BENTONITE 
GROUT 

BENTONITE 
GROUT 

BENTONITE SEAL 

0.01 o• SLOTTED 
Z' DIAMETER PVC SCREEN 

SAND PACK 

-· 

MONITORING 
WELL DETAILS 
PROJECT NO. 070803035 
WELL NO. -i~-----

HART 
ENVIRONMENT AL 

DATE ~LJ.§L9L BY DRILLING 

_,E=L=---. -------'-'N=M TOP OF PROTECTIVE COVER 

EL 450.99' TOP OF PVC CASING 

EL. N/A TOP OF BENTONITE SEAL 
DEPTH 

~ EL. 408·2' TOP OF SAND PACK .. DEPTH 

_-_. \ EL. 405 .4' TOP OF SCREEN 
DEPTH 

EL. 395·4' BOTTOM OF SCREEN 
~-~-·~ DEPTH • J ~ EL. 3S2,.Q' BOTTOM OF '10RING L ..()EPTH , ~ , • 

NOTES: 

1. REFER TO SOIL BORING WL-229 FOR SOIL DESCRIPTION. 
2. DETAIL NOT TO SCALE. 
3. NM "' NOT MEASURED. 
4. N/A = NOT APPLICABLE; BENTONITE GROUT USED TO SEAL WELL UP TO SURFACE. 

(W9) 



8ori•gNo. 

WL~216C 
Start/Finish D.ce 

8130195 I 1 011319 5 

Drilliac Coan-ar:cor 

Driller 

Max Tinnin 

Bruce Mu 
Drilliag Eqvipmeat 

Proj«t No./Name 

07 .0303035.003.002 

Stte !'I._ Hd Locacioa 

Wlll:!St Lab Landfill: B . 

Boriac Loa.dim 

Grotiad S.rlace Dn-atioa: 

MGLqren --Hare 

Missouri 

Anlll. 2 

4TI.6 

1069319.16 

514925.06 

Page: 

I of2 

MeLana/Hart Geologist/Office 

Tim Bi I Sll.011is 

CME.SS Drill Rig. Hollow Su::m Alie= 
LDH"30T Drill . Diam=:r 
Bit Size/T~ 
4 l/8" Drag Bit (mud roauy) 

4 l/4" ID: 8 IW Hole 

24" OD Solid Au~ 

Remarb; 

§: .. .. .. " ... i!. .. :; 
'IS. e ,.. ... 

" .. .. = .:; .. 
Q (,; = 

wt-216 0.12 

s 5' 

None Backgrowid 

10 Taken (0.02--0.04) 

None Background 

15 Taken {0.02-0.04) 

None Background 

20 Taken (0.02--0.04 

NOiie None 

25 Taken Taken 

None None 

-e 
,!:! 
= i 

Sample Mcdlod 

S' Coalinuoos ~ 
Gnbfrl:mAugc:r 

T.D. Bon:lloie Well Iastalled? 

93' l•I I 

Description 

0.0.26.0' LanlifQI Debris: tm1zy debris consisting ofplaslic:. cloth. 
md glass: soil 00ll5isring of gr.\yish brown to olive brown silty 

clay t0 gray, wry fino..pined saud, and limcilonc rock; dry 
IDllll>m. 

30 Tnkcn Taken --+-----126.0-90.0' Satiye Alluvium: py, silty, my fine.grained $lllld 

grading U) ~ $iUid and gravel;~ to wet. 

None None 

35 Taken Taken 

None Nanc 

40 Taken Taken 

None None 

45 Taken Tak.en 

None NOile @AS'wct 

50 Taken Taken 

None None 

55 Taken Tak.en 

None None 

60 Taken Taken 



Boriiat No. 

WL-216C 
Projttt No./Name 

07.0803035.003.002 

StartfF111isl Date Sile Name llacl Loc:Jtdo11 

8/3019$ f10/l31'9S West Lake Land611; B . Missouri 

DriW111 Coah'llcto.- Boriac Loc:Jtdo1: 
Hart .EnviromnemaJ Drillilig GroHd Sarfatt EJendoa: 

i,;:Dril=l:;;;a.;;.::;;.;.;;:;;..:.:=;:::..------INordliq:: 
Dn11er Eudttg: 

Area2 

477.6 

1069819.16 

Sl492S.06 
Max Tinnin 

BniccM 

McLanalH11rt Geologist/Ollite 

Tim Bi I St. Louis 

DriWai Eqaipmeat 

CME-SS Drill Rig. Hollow S~ Au.ger.i 

LDH..SOT Drill Rig, 

Bit Sizl:/Type 

4 1/8" Drag Bit (mud roiary) 

4 IW ID; 8 114• Hole 

24 8 OD Solid Auger 

Re111arti.s: 

-$ .. 
"" ,i. a a .. • Q ~ 

Noae 

65 Taken 

... 
s 

... ., 
~ .. 
C 

None 

Tllken 

.. .. 
:; .. .. = 

".: 
.fill = .! 

S.mple Metb.od 

s COl!.IURIOU$ Sampler 

Clrabftom.~ 

T J>. Boreb.ole 

93' 

Descripdoa 

Wtll lualled'? 

1-11 

65.0-93.0' Natrn; Alluvium: gray, silty,.·,-ay ~ sand 

None None grading 10 ~ $Ind a.nd gravel; IJIOist to wa. 
70 Ta.ken Taken 

NQIHI None 

7S Takc:o Taken 

Nooe None 
so Taken Ta.km 

None N<l™: 
8S Ta.k1:11 Taken 

Noac None 
90 Taken Taktn 

None None 
95 Taken Taken 

Notes: 

Radiological ~ not 00lleaed durizlg boring~ downbotc logging iadicated 
elevabld pmrna readings nm 1.0-6.S. 

Non-r.adiologic:al samples not colkc:!ed during borillg llCffllities. 

Perched wau:r oot ~ during boring aaiv• 
Gf'OUndwater encoontered 11t 48 met below ground $11r1ac:e. 



r;:NVIRONMENTAL ENGINEERING CORPORAnON 

PROJECT NAME WEST LAKE LANDFILL 

WELL LOCATION BRIDGETON, MISSOURI 

LOCKING PROTECTIVE COVER 

PVC VENTED SLIP CAP 

STEEL PROTECTIVE COVER 

Z' DIAMETER 
SCH. 80 PVC RISER 

BENTONITE 
GROUT 

BENTONITE 
GROUT 

8-1/4- DIA. BORING 

BENTONffE SEAL 

0.01 if SLOTTED 
Z' DIAMETER PVC SCREEN 

SAND PACK 

NOTES: 

L 

MONITORING 
WELL DETAILS 
PROJECT NO. 
WELL NO. 

_Q708030_;35 
1-11 

HART 
ENVIRONMENTAL 

DATE 1.Q/Ll/95 BY DRILLING 

EL. NM TOP OF PROTECTIVE COVER 

EL 480.27' TOP OF PVC CASING 

EL. N/A TOP OF BENTONITE SEAL 
DEPTH 

. ~- 402· 1' TOP OF SANO PACK 
. __ \ DEPTH 

\ EL. 397. 1 • TOP OF SCREEN 
DEPTH 

-~El=-~-38- 7-·1~' BOTTOM OF SCREEN 
DEPTH 

DEPTH ,...., _. j ~~E=l-~~38~4~·6~_· B_OTT"M OF BORING 

1. REFER TO SOIL BORING WL-216C FOR SOIL DESCRIPTION. 
2. DETAIL NOT TO SCALE. 
3. NM = NOT MEASURED. 

4. N/A = NOT APPLICABLE; BENTONITE GROUT USED TO SEAL WELL UP TO SURFACE. 

(W1 I) 



1 

of Drilling: 
starled_g_.,-__26 :-1..8_ __ 

Finished ---60.26-7~6~--

SUBSURFACE EXPLORATION DATA 
by 

WABASH DRILLING COMPANY 
110 Angelica St. • St. Louis, Ma. 63147 • 421 -2460 

Baring Na._-c3'-'5-~-~
Coardinates Sheet 1 of 2 
Surf. Elev. _______ _ 
Gr. Water Elev. _____ _ 

Client Westlake Quarry & Mater'. ----
Jab Name _ Westlake Landfill __ _ 

St. Charles Rack Road Jab Location 

Casing 0.0. 

Casini;: Hammt!r 

- - . ·-· ·-· 

1.0 

lbs. 

_ __ Client's Jab Na. _____ _ 

___ City Bridgeton _State Ho. ____ _ 

,ler 0.0. 2" I.0.1-3/8" 

Jler Hammer 140 lbs. __ 30_'_' __ \all 

W. D. Ca. Foreman Gary J_ohanning __ 

" :;; ! "' I u .D I -S 
~.!:: E ' ::: L1 ! ' C 5 FIELD IDENTIFICATION OF SOIL 0 - :, I - :, 
" U) C z C g- (Include relative firmness, relative moisture, REMARKS :n 0 :::, ~ - ' ,, 

"' ~ " ... ..2 . color, mention all sail constituents, etc.) ,:: C u> C c,. ~l iii g-- :, 3:·- E ~E 0"' C -
- ro I r,; - r,; c.: r.: 

CH!l co u I if, [DU) "- U) 

i 
Used 6" H.S. . Brown, sandy clay and trash I 

2'6" augers 

Moist, gra~r, firm ta medium stiff, 
sandy clay and limestone boulders 
6" minus 

7 t 011 

Moist, brown, firm to medium 
stiff, clay and white chat l" 
minus 

4'0" 

I 

Moist, gray, firm to medium stiff, 
sandy clay 

3 3'0" 

Moist, gray, medium stiff, plastic 
clay 

3 9'0'' \-.'et, brown, medium dense, 1:1.ne, 
sand with traces of gravel (Cont'd.) 



4 

6 

Date of Drilling: 
Started 6_-26-78 ___ _ 
Finished __ 6-26- 78 _____ _ 

SUBSURFACE EXPLORATION DATA 
by 

WABASH DRILLING COMPANY 
110 Angelica St. • St. Louis, Mo. 63147 • 421-2460 

Boring No. _ ___,3,.,5,_ ___ _ 
Coordinates Sheet 2 of 2 
Surf. Elev. ______ _ 
Gr. Water Elev. _ __c_:c__ __ 

Client ____ Westlake Quarry & Material Co. 

Job Name lies c lake Land f il 1 Client's Job No. --·· - - .. '' --·- ' =-------------------- ------
Jub Locatmn 

Casing 0.0. 

Casing Hamrncr 

<lJ 
u 

;;:..':;: 
E :i 
"(/) C: 

"' ·-=-" = C: " '5. 6 ~ ~ ••• - '" w<.:J WU 

! 

I 

51011 

I 

I 
' ' 

! 

O'O" 
' 
' 

I 
I 
I 
I 

I 
I 

St. Charles Rock Road=-------- ________ City Bridgecon_state Mo. ____ _ 

I.D. Sampler 0.0. 2" 1.0 .. \-3/8" 

lbs. tall Sampler Hammer 140 Its. 30" tall 

·--·--- Client's Inspector ____________ ------· 

z I i -:;: i 
' ! -::- E ' 

E - ,., 
FIELD IDENTIFICATION OF SOIL z £ - (Include relative firmness, relative moisture, REMARKS -· - I ,-.: ::: 

color, mention all soil constituents. etc.) co ~~ I . "' C: c... 
C C ,: ' CE 
~ - " '" -en c:: ;,n c._,n 

Set bottom of 
well point at 
60'0" and back 

! filled hole with ' \" minus rock. 
I 

Wet, gray, medium dense, fine, 
sand with traces of gravel 

' : 

I 

Total 
I 

depth of boring 60'0° 

' 



te of Drilling: 
Started 6-26-78 
Finished 6-27-78 

SUBSURFACE EXPLORATION DATA 
by 

WABASH DRILLING COMPANY 
110 Angelica St. • St. Louis, Mo. 63147 • 421-2460 

Boring No._..,...:3:..4'---:----~ 
Coordinates Sheet l of 2 
Surf. Elev. ______ _ 
Gr. Water Elev. ____ _ 

Client. _____ W_e_:::_t_l_n_k_e.;._Q~==r"-r"-y'-&._Ma __ t-'-e_rcci=al 

Job Name ___ W_e_s_t_l_a_k_e_L_a_n_d_f_i_l_l ____ _ _Client's Job No. _____ _ 

Job Location __ S_t_._C_h_a_r_l_e_s_R_o_c_k_R_o_a_d __ _ _City Bridgeton 

Casing 0.D. _________ I.D. ____ _ ).D. 211 

Casing Hammer lbs. ____ _ iammer 140 lbs. 

W. D. Co. Foreman Gary Johanning 

- ·-- "·-.. ~ "' u " - " 
3: .l!! 

.c o-5 
0 ~ 

E 
C' ·= FIELD IDENTIFICATION OF SOIL ::, 

State Mo. 

I.D.1-3/8" 

30" lall 

- ::, .. (/) C: z C: 
0~ 

(Include relative firmness, relative moisture, REMARKS en 0 o~ .:: ,._ 
"C " " "' " color, mention all soil constituents, etc.) ,:; C: "'~ ii ;c. ~-. 

- C. - ::, 3: ·- E ~E C. 0 0"' o E " ~ -«> "' - "' .. "' C<!I enu (/) en Ul ll. (/) 

Used 6" H.S. 

Brown, sandy clay, trash and augers 

limestone boulders 12" minus 

6 1 0 11 

Moist, gray, firm to medium stiff, 
sandy clay with limestone boulders 

l 5 1 6" 

Moist, gray, fine, dense sand 

2 3 1 011 

Moist, gray, soft to firm, sandy 
clay 

2 9 1 011 

Moist, gray, medium stiff, plastic 
clay 

3 6 1 O" 
Moist to wet, gray, loa,,se, fine 
sand with traces of gravel 

4 0 1 61' 
Wet, gray, medium dense, fine sand 

(Cont'd.) 
with traces of gravel 



5 

ate of Drilling: 
Started 6-26-78 
Finished 6-27-78 

SUBSURFACE EXPLORATION DATA 
by 

WABASH DRILLING COMPANY 

110 Angelica St. • St. Louis, Mo. 63147 • 421- 2460 

Boring No. ___ 3_4 ___ _ 
Coordinates Sheet 2 of 2 
Surf. Elev .. ______ _ 
Gr, Water Elev. ____ _ 

Client ___ -;.:::•-=::;· s,,_t,sl,,.,a::k:::e:....;,Qs.:ua=r'-"ry..,_=&c.Ma=.::te.::r,,_i:::a:::l::.....:C:::o::.:•'------------------------
Job Name, __ W_ec..s_t_l_a_k_e_L_a_n_d_f_i_l_l __________________ Client's Job No. _____ _ 

Job Location St. Charles Rock Road City Bridge ton State_M~o~•--
Casing O.D. ________ I.D. _____ _ Sampler O.D. ___ 2_" ____ 1.D. 1-3/8" 

Casing Hammer lbs. _____ fall 140 30" Sampler Hammer lbs~ ____ lall 

W. D. Co. foreman Gary Johanning Client's Inspector ______________ _ 

-Q) 
~ "' u Q) 

- Q) 

3:.!!! -" 0£ E o~ :, c: .E FIELD IDENTIFICATION OF SOil - :, o-., en C: z C: (Include relative firmness, relative moisture, REMARKS 
[D 'C 0 o~ :;:; ... 

"'~ 
Q) Q) E~. color, mention all soil constituents, etc.} .c: C: "ii "'Q. - Q. - :, ,: ·- E ,: E ~ E c.o 0"' E"' Q) ~ - "' "' Q) "' D<!J mu en men a.. en 

Set bottom of 
Wet, gray, p1edium dense, fine, well point@ 
sand with traces of gravel 60' 011

; back fille d 
hole with 15'' 
minus rock 

0 1 011 

Wet, gray, medium dense, fine 
sand 

6 0 1 O" 
Total depth of boring 60'0" 



l 

Dale of Drilling: 
Started 6-28-78 
Finished 6-28-78 

SUBSURFACE EXPLORATION DATA 
by 

WABASH DRILLING COMPANY 
110 Angelica St. • St. Louis, Mo. 63147 • 421-2460 

Boring No. __ 40 ____ _ 

Coordinates Sheet l of 2 
Surf. Elev. ______ _ 
Gr. Water Elev. ____ _ 

Client _____ w~e~s~t~l~a_k_e~Q~u~a_r_r~y_&_M_a_t_e_r_i_a_l_C_o_. _______________________ _ 

Job Name Westlake Landfill --- ---- __ Client's Job No. _____ _ 

Job Location St,. Ch~r!es Rock Road __ City Bridgeton Slate Mo• 

Casing 0.0. . I.D ;!:r 0.0. _2_'_' ____ I.D .. !-~/8" 

Casing Hammer·--· ?r Hammer 140 lbs. 30" fall 

'N. D. Co. Foreman Gary Johanning -~--

., :;:; ~ ., 
u .0 ~..:::: 

3: ~ E ~u - ~ C-= FIELD IDENTIFICATION OF SOIL -" " " I C :_n c5 z C ! c-
REMARKS :0 O,t ~.2- (Include relative firmness, relative moisture, 

u 
" "' color, mention all soil constituents, etc.) .= C ~ C C. ~ C. :i s-" " 3: - g E ~a 0 V, C C C " ~ - "' "' - "' "' "' or.o CDU "' CD U1 e:... en 

Moist, brown, firm to medium 
Used 6" H.S. 

stiff, sandy clay, trash and augers 

limestone boulders 

; 

7'0" 

Moist, brown & gray, firm, sandy-
clay 

6 1 011 

Moist, gray, dense, fine sand 

2 0 1 0 11 

Moist, gray, medium stiff, plastic 
clay 

2 6 1 011 

Wet, brown, medium dense, fine 
sand with traces of gravel 

] 4' 0 11 

Wet, gray, medium dense, fine 
sand with traces of gravel 

(Cont'd.) 



5 

6 

oate of Drilling: 
Started 6-28-78 
Finished 6-28-78 

SUBSURFACE EXPLORATION DATA 
by 

WABASH DRILLING COMPANY 
110 Angelica St. • St. Louis, Mo. 63147 • 421-2460 

Boring No. 40 
Coordinates Sheet 2 of 2 
Surf. Elev. ______ _ 
Gr. Water Elev._-_. ___ _ 

Client ____ ·~w=e~stla~e Quarry & Material Co. 

Job Name Westla_k~ L~n_d_f_i_l_l ___________________ Client's Job No. _____ _ 

Job Localion ---~!;._f;h_a_r_l_e_s_R __ o_c_k_R_o_a_d _________________ City Bridgeton State Mo. 

Casing 0.D._ .. _________ ... I.D. Sampler O.D. ___ 2_'_' ____ 1.o.l-3{~" 

Casing Hammer ____________ lbs. _____ fall Sampler Hammer 140 lbs._~3~0~"-_tall 

W. D. Co. Fareman_G.~_cy Johan~~-n~g~ _______ Client's Inspector ______________ _ 

~ I " - "' " - 9:: LI ~ 
;: ~ E :~ ' 
0 - ' FIELD IDENTIFICATION OF SOIL - :, :, I :5.::. ; 
"en 6 z C ' REMARKS :n ·::) ci = - (Include relative firmness, relative moisture, 

"' " 
; ~2!- color, mention all soil constituents, etc.) .:: C "' C. i "'C. - :, ~ C 

;: - ~ Cl. 
c::. 0 >·- E CE o"' ' 

0 :: 
,:, - - "' ~ - "' " "' 0 c.'.J <DU en I a: en a.. "' ' 

Set well point 
@ 60 10" and back 
filled hole with 
I;". minus rock. 

0 1 0" 
Wet, gray, fine, medium dense, 
sand with traces of gravel 

I 

0' 011 

Total depth of boring 60'0" 



-I -zz.. 
-

SUBSURFACE EXPLORATION DA Baring No. l2 
Date of Drlfling: by Coordinates lbc.:c 1 af 

Sta,ted 6-2.2 ... 78 WABASH DRIWNG COMPANY Surf. Elev. 
Finished 

6-22:,a ___ 
I 10 Angelica St. • St. Louis. Mo. 63147 • 421-2460 Gr. water Elev --

2. 

-
Client Westlake guarry & Material Co. 

Job Name Vestlake Landfill Client's Job No. 

Job Location -~~~~rles Rock B.oad City Bridg!tOll State No. 

Casing 0.0. -·· ___ ,c. _____ l.D. _. _ Sampler 0.0. 2'' 8' 1_0._!_--3!_ 

Casing Hammer ____ ·-·· -------'~- _____ fall Sampler Hammer 140 lbs. 30" ta.II . 
W. D. Co. Foreman __ Gai;:y __ -!_ohanning Client's lnspector 

! -... "' u &:' "Ill u ~ - .c 
J: .!! E Cu 
0 .. ::::i C: : I FIB.D IDENTIFICATION OF SOIL - ::I i:-' I WU, C z C (lndude relative tirmn.u_ relative moisture, REMARKS m-c 0 ,:, ~ - .... 

Cl II: ... color, mention all soil constituents, etc:.) .c:: C: ,n ct "§- -- ~-
- 0. 

- ::I 3 !: I 
;;, C. 

~E Q. 0 o"' C - e 
I) - -N • 2 .. u 9;I 

QC!) mu r.n !10 rl> Q. r.n 

Whlte chat l 11 111nua Used 6" . T B.S. 
2 1 011 auger. 

Moiac, brOWl\ & light gray. firm to 
medima aciff. sandy-clay 

6 1 611 

8'01' 
Wet. gray. fine, looae sand 

Kolat to vet. brown. fl111, a1lty-
clay 

L6 'O"' 

I Moist, gray. medi1m sc1ff, pla■Uc 
clay with traces of rust staina 

25'6" 

Koi■t to vet, gray, 110ft, clayey-
ailt with trace& of fine ■.ild 

J)' 6'' 
Wet, sr•Yt soft. clayey-silt with 
traces of fine sand 

7' 0 .. I 
! 

'Wet. gray, 1J18.dium dense, sand (Conc'd.) 

-H'd 71S Q/\J Wt:U.£ : 80 E6, t70 ~ 
- -- 0 C - . ·-' ·- ----~----- -- ·- - -



-. 
SUBSURFACE EXPLORATION DA"• •• Boring No • 39 

Date of Drfllinc: 
.,, 

Coordin•t.es Sheet 2 of 
Started 6-22-78 WABASH DRR.UNG COMPANY Surf. Be,,. 

2c 

Finished 6·22-78 110 Ansefica St. • SL Louis. Mo. 63147 • 421-2460 Gr. Water Elev. --
-

Client 'Westlake guarry & Material Co. 

Job Name_ Westl~ke Landfill Client·s Jab No. 

Job Location . ___ St. Charles Rock Road City Bridge too State Mo. 

Casinc O.D •.. --- ·-•··--· ___ 1.0 ... -- Sampler 0.0. -z· 1.0.J._-~!. -- . 8' 

Casing Hammer ____________ lbs. fall Sampler Hammer 140 lbs. )OH tall 

'N. D. Co. foreman __ Ga.ry Joh.a.nn!,ng Ctient'S Inspector 

..... 
• .. oft 

~ GI u ~ :=-.s::. 
;t !! E ~ u 
0 ... 

I 
- C FIELD IDENTIFICATION OF SOIL 

- ::I 
::, - -m Ul C z C 2- (Include relative firmness. relative moisture, REMARKS 

II) "Cl 0 0~ - ,_ 
... ~ 

., f II · color, mention all soil constituents. etc.) :;: C -a f ci u 0. - ::, ~-- e Q.. t:I 0 ... oE cE m ._ -~ .. - . l.~ 00 a:iu en a'.I en 

Set bottma of 
Wet. gray, medium denae. fine well point@ 
sand 50 I QH &Qd °b&Ck. 

filled Vi.th \'1 

. min\19 gravel. 

50 10" 
Total depth of boriug 501 O" 

. 

. 

21 "d. 715 OA:! l,ljLE:80 E6, i:-0 ~ - -- --- --- ------·-·· . ____ .. ____ ,,,_ ____ , ··-



SUBSURFACE EXPLORATION DA Boring No. 38 
Date of Drilling= by Coordinates-1.....he.ec l g,f 

Started 6-22-78 WABASH DRIWNG COMPANY Surf. Elev. 
2, 

FinlshcdJ-23• 78 110 Angelica St • Sr. Louis. Mo. 63147 • '21-2460 Gr. Water Elev. --
Client ~estl.k.2 ~uar2 & Material Co. . 
Job Name __ ~estl~ke Landfill Client·s Job No. 

.!ob Location :; t. Charles Rock Road City Bridgeton State Mo • ·- ... ·--- - --·--
Casing 0.0. - .. -- -· _1.0. _____ -- Sampler 0.0. 211 r.0.l-3/J' ...... -•-·-

Casinc Hammer _______ . ______ lbs. __ ·-· fall Sampler Hammer 140 lbs. J<r' fall 

W, D. Co. Foreman -~t'Y_ Johan~in~ Client's Inspector . 

I I I ,... 
.... .,. 

• ! 
.. I -· u .D I -z: 

3: ~ E I I ....... 
C .. j ::s I I C S I AELD li>ENTIFICATION OF SOIL 
- ::I =-.. I.I) C: I z: ! C I (tndude relatiYe fitfflness. relative moisture. REMARKS 
:c "O 0 oa - ... I QI ' I'll u cotor, mention alf soil constituents, etc.) :;; C: I ,n ac ; 

Q, ! dl- I .. -
- Q. - :, :,, C: . >.:I,. 
~E ~e I 0 ;; E l ~ -, o= - -~ , ~ - 'I! ., ti; 

0~ a)(j 1 V, 1 co Ci) D.. II) 

' 
I I Traab & white chat 

1. 611 ! ll•ed 6'' H~S. 
I : auger 
I i White chat 1° minus 
i I : 
I 

' ! I 

7 '0° ' 
I 

I . Koiat • yellowhh•tan 1 medium . 
ar:iff cl,a.y 

3'0" I 

t Moiar:, brown, firm. lilty-clay witl: 
\ 

i 
t.racea of fine sand 

I 

! 

9•0 .. I ! ! 

' ' I ' 
! I 

i Moist, gray, medium ■tiff, plaar:ic 
clay with traces of ruat auina 

: 
I 
I 
I 

: 16 I 6" 
I 

Hoist to wet·, br011n. loose, fine 
sand with r:racea of gravel 

I 
i I 

Ji:' O" 1 : 
I 

Wet, sray. medium dense. fine 
I I sand (C0nt'd.) 
I I 

"\ 

-FT "d 71S Q/ld wtlBE : 80 E6, t,0 ~ -...... - - - ...... _ ~- . - - --- - -- ... - ..... ·-. ·- ··- -



.. 
, .. 

SUBSURFACE EXPLORATION D . A Soring No . 38 
Da1e of Drllling: bw, Coordinates Sheet, 2 of 2 

Started_ 6-2t,-72' WABASH DRIWNG COMPANY S...rf. Elev. 
F'mis.hedJ.~23-78 110 Angelica St. • St. Lauis, Mo. 63147 • 421-2'60 Gr. Water Elev. --

Client. . __ __!,!e•tlake Qua!:!? & Hat.erW Co. -
Job Name __ wes~ake Landfill Client's Job No. 

Job Location .. St.Charles Rock Road City Brldgeton State Ho. 
-•r •••-•-----

Casing 0.0. -·· - - . 1.0. ____ . Sampler 0.0. ~· 1.0. _!_:-3/t - ---· 
Casing Hammet __ ____ .. ·- ___ lbs .. _ fall Sampler Hammer 140 lbs. 30" fali 

w. D. Co. Foreman __ ~El Jo~_iug Client's Inspector 

! I ..... ! .. ,r. • 41 w 

I 
V .c I - -

~~ E Ou 
0 .. I :::, i c= AELD IDENTIFICATION OF SOIL 
- ::I I Q --11,lV) C z I C (lnciude relative firmness. ,.lative moisture, REMARKS 
:II 'Cl o I o~ - ... I u I :1 r.: = color. mention ell soil constituents. etc.) .C C "'~ a. Vt~ ~-=. I .. ::, 

:t ili I E I ,I: -
,:-

f-e I 0 :: cc I ~- II! - .,. 
C1 -Ct, mo en I men C'- en 

Set bottca of 

Wet. gray• medium dense• fine 
well point@ 
so 1 0" an.d back 

aand filled vich \'" 
mi.nu• -rock. 

50' 0 11 

' Total depth of boring 50'0" 
I 

I 
l 

715 QA.:! WtJ8E : 80 E6, t>0 9f1tj 
17T "--I. ····-- - .. --·----·-- --- ... 



( 

DRILLING LOG 
SB/MW #: 1-73 

Log#: ---------
Page 1 of ___ 2 __ _ 

Geoscienti.,,,st,_,_: ________ _ 

PROJECT: _________ W.:...:.=est=l=ak,,.,,e:_____. __________ PROJECT#: ll.0800556 
LOCATION: Bridgeton, Missouri TOC ELEVATION: 462,6 
SAMPLINGDATE(S): 6/22/78 6/23/78 START:--------~ FINISH: ______ _ 
SAMPLING METHOD: _______ ~- MONITORING DEVICE: ____________ _ 

SUBCONTRACTOR/EQUIPMENT,__: _ ______,./~---------------------~ 
DRILLING METHOD: _____ ~- NOTES: 

;;1 

a: -- i 0 ' .s ~ I~ ... 0 o> .£ ~ .r: 0 -o g~ (:l.8 0.0. 
Jl !ili:i:: ~ -f.l'l f.l'l 

Soil Description 

Color, Texture, Moisture, Etc . 

... ... TRASH & white CHAT (FILL) 

::..1. 
~ 

CHAT; white, 1 • roinus 

t-4 ... 
H ... 
I-

::..8 CLAY; yellowish tan, med stiff, moist 
... ... 
:::..10 

::..11 
... 
-14 Silty CLAY; lr fine Sand, brown, firm, ntoi~: 
-
-16 

-
:--18 

E-20 CLAY; gray, med stiff, tr rust stains, rnoi&t 
,... 
::..22 ... .... 
;:..24 

f-26 
I- SAND; brown, loose, fine, tr Gravel 

fi 
::-JO ... 
::-32 
,-

::-34 ... .. 
::-36 

SAND; gray, med dense, fine, wet 
,-

>-38 

l:-40 
,-

82 ... 
E-44 
H6 ... ... 
E-4g ... 
::..50 

See Following Page .. , 

SIGNATURE OF FIELD SUPERVISOR 

Assistant Geosdenti<,t 
TITLII 

~ 

- -
- . 
-· -

CL ;c;·.) 
ML }-~ 

SM 
GM 

~c'; .,_,._, 

~,'.~ 
/,.- ,, 
//.•' 

: 1w 
. I• 
• . I• 

I! • 1:• --~·{• 

SIGNATURE OF REVIEWER 

Project Manager 
TITLE 

Well Construction 

Details 

Ji 

. 

-

-
-

. 

. 

. 



DRILLING LOG 
SB/MW#: 

I PROJECT: 

--.a 
:I= ,..... i 0 • 

~~ -<t:: 
~-.., 

8 u;, 
.z :: ii.g 
B" .... 5c,: AJ; {I) 

50.0 

~~ 

fe 
<I) 

M~la.ren -~Hlrr 
Westlake 

"ll 
c 

11 Soil Description 
Color, Texture, Moisture, Etc, ~-

Total depth -= 50,0' 

SIGNATURE OF FIELD SUPERVISOR 
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JTl.111111 
LAIDLAW WABT& SYSTEMS INC, 

Sitt NMtE: NC> LOCATICIH 

LACDLA\I/IJU2 RI-F'Sll-1□ 
we:sr LAKE LANDFILL 
□PE:RABL.E UNIT 2 

SOIL BOREHOLE 
ORU.1111 IIElff0D: 

◄.25 mch [,0./8.25 1111:::h 0.0. Hatto,. Steri Auger> 

SM.IPIMG UEIH00: 
SPL!T SPOON1 2.0 inch □.!l./1.S Inch r.o. (SP) 

S!iELB\' TUBE• 3.0 !ru:h O.D.12 13/16 lnc;h I,D, <SH) 

'M1m L&'E1. 19,0 F'T. 

TIM£ u,ss 

LOG 
tl0RING NO. 
LR-100 

SHEEI' 

I o, 2 

ORIWNG 
S1'MT l'IHISH 

llME 
11,00 

NORTHING• 10&7i:!93.73 
'"Tt.lU EASTING• 514893.56 

DATE tD/04/95 1------t...,..'"'-"'"""''+---_...,---+----1 lll/04/9° 10/0419" 
El..tVA'IION 467.2 CASINO DEPrH 26.0 f'T. 

DRU. RIG CME 750 SURFACE cotG1'IONS 
AHCt.E so· BE'l,IINQ NA 

SAMPLE HMOIER 
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~MIEl 
DOCRIPJl0H Clf' MA'IERW. 

C0.D-5,5 Ft.> Ccl'lpo.c:t, rioder>a.te yelloWISh 
brown CIDYR 5/4>, CLAVEY S1L.T, NR, ch:t.l'lp, 
CCL), <F'IL.L) 

@ o.a rtT dry 

Fr0r1 l,S-5,5 Ft~ lnterl'llxed Or"QMlc; rio.tter 
c.nd tro.c:i, wa.ste 

SP 

CD 

SP 
@ 

SP 
@ 5.0 Ft., wet c461,7) S.S @ 
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l.l PPM PIil 

ca 
i 
n, 
I 

!"I 0 
11' 0 

5 



JIIIJIIII 
LAIDLAW WASTE 8YST!iMI INC 

SIT£ NAM£ Mil ~-

LACDLA\J/"OU2 Rl-fS/M□ 
WEST LAKE LANDF'ILL 
□f>ERABLE UNIT 2 

SOIL BOREHOLE 
DftlWNQ MEHIO; 

SNMl'LINO MflHOOz 
S?LIT SF'OON1 2.0 Inch 0,D./1.5 inch I.D. CSP) 

SHELBY TUliE• 3,D inCh O.D,/2 t3/l6 Inch l,D, (SH) 

19.D J:'T. 

LOG 
BORINQ NO. 
LR-100 

ORIUJNQ 

FNSM 
TME 

11ME 11,55 7•30 

TIME 

ll•OD 

NORTHING• 1067293.73 
DAM EASTING, S14693.56 

DRI.L RIC CME 750 

DA1E 10/04/~ D4T£ 
i-----~:;..::;;~~---1----1----1 10/04/9~ 

EUVAflON 467.2 CASING DEPfH 26.0 F'T. 

SUA,N::£ C0f01'IONS 

D,,,1'£ 
10/"04/9~ 

ANal.E go• EAR1NQ NA 

SMIPI.£ HMIMER 
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SMIPI.E NUIIIER 
IIIJ 

O£!ilCRIP110H a, IIWERW.. 

CS,5-22.0 l't.) \.IASTE. wet 

@ 19.9 ft, inr:rEPCl.Slng C1.Mt,1.111t of' olive 
9ro.y SILT rnterMlleeol with waste 

(27.ll-28,0 Ft.) Col'lpa.ct. otive gray 
C5Y 4/1), SlL T, NR, wet, (MU, <L□E:SS) 

Encl of' Soll Bor!!hch!• Log tit 28.0 ft. 

(440.2) 

(439.2) 
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Well No. LR-100 ---------
' ' -

l PIEZOMETER CONSTRUCTION SUMMARY 
Boring No X-Ref· LR 100 

.... Survey Coords: Northing: 1067294 ft • Elevation Ground Level 467.2 ft. NGVD I I - Easting: 
. · 

514894 ft . Top of PVC Casing 469. 12 ft. NGVD 

>-0 
Drilling Summary: Construction Time log: 

,.; 

I 
Start Finish 

Total Depth 26.0 ft. Task Date• Time Date Time 
T Drllling 

-- -- -- --Borehole Diameter a 1/4" (0.0-28.0') 
'v \ 1.92 ft. CME750 -- -- -- --Casing Stickup Height 1014195 7:30 10/.4195 11:00 

'v -- -- -- --
Driller Layne-Western 

'-lO v ' St. Louis, MO 
-- -- -- --

'v ---· -- -- --
'v ~ 

Geophys.Logging: -- -- -- --Rig CME750 Casing: 
V 4 1/4" ID Hollow Stem Auger Bit -- -- -- --

Bit(s) 2# I.D. PVC 10/4/95 12:00 !0/4/Q5 12'10 
'v \ -- -- -- --

#. e 'v -- -- -- --. ., .. " Drilling Fluid None ... -::: "'20 ··• - .,. 'v 'i -- -- -- --... . .. FIiter Placement: 10/4195 12;10 10/4/95 13;05 ,. . -··· . " V -- -- -- --- ... Protective Casing 8x8" Square Steel, by 5' long Cementing: .. - .. -... v ~ ··-··· -- -- - --., ,,. Development ::c==::: 
"v -- -- -- --........ , .. 

Bentonlta Grout ........... 10/4/(15 14:45 10/4/95 14:56 

fu: Well Design & Specifications Bentonlte Seat l0/4/95 14:all ~ 14:35 -- -- -- --
-30 Basis: Geologic Log ~ Geophysical Log 

Casing string(s): C .. Casing S = Screen Well Development 

Depth String(s) Elevation 
+ 1 .92 - 19,70 C1 469,12 - 447.50 

19.70 - 24.50 S1 447.50 - 442,70 
,. 

24.50 - 24.80 C2 442.70 - 442.40 

- -
- - Stabilization Test Data: 
- ----

Time pH Spec. Cond. Temp {"C) 
Casing: C1 2" dia. Schedule 80 PVC, 

>-50 flush threaded with 0-rings 
C2 2" dla. threaded PVC end cap 

(4" long or 0.33') 
Screen: S1 2" dia, Schedule 80 PVC, 0.010" machine 

cut slot, flush threaded with 0-rings 

60 
Sand Pack; 16-35 mesh Silica Sand 18.0-26.0' Recovery Data: 

Filter Pack: 100 mesh Silica Sand 17.0-18.0' 100 

l>C 
BO 

. 
Grout Seal: Wyo-Ben Grout Well Bentonite Slurry 2-:: 

70 

i· 
t>O 

3.0-11.5' eo 
>-70 40 

Bentonite Seal: Extra high yield Wyo-Ben (100%) H ;:,co 

Slurry 11.5-16.0': Chips 16.0-17.0' 
2:Q 

10 

Concrete: 0.0-3.0' 0 
0 20 .. o 60 60 100 

TIME {Minutes) 

Comments: Drilled to 26.0 ft. then collected split spoon sampie from 26.0-28.0 ft. 
80 
~ .. _ 

Nol to Seale Supervised by B. Harrington Sile LAlDlAW/OU2 RI-FSIMO 
Job Number $43 2848 - FIie Name LR100 



OFFICE USE ONLY DATE RECEIVED 

REF. NO. 14!:>105 .-:-·:{-':~~:-. MISSOURI DEPARTMENT OF 
NATURAL RESOURCES 

C.R.NO. CHECK NO. 

DIVISION OF GEOLOGY AND STATE WELL NUMBER TRANSMITTAL NO. 

LAND SURVEY 

MONITORING WELL 
CHECKED BY ROUTE 

CERTIFICATION RECORD APPROVED BY ENTERED ~, ,., 
'"' INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR 

SITE/FACILITY NAME WELL NUMBER 

LAIDLA\11 B121D6E.WN S,uJ ITAl<Y i.Ai.JDFIU.. L/2-IOu 
SITE ADDRESS lCITY STATE ZIP CODE 

ST. C~IAi2(LS KDl!i'- 12□ 6e1i:,c;.:.-ro,-.J Mo b3044 
OWNER NAME TELEPHONE 

lt.iDLM/ WA'51e. 5ySTE.M'5 J,.,c. 314- 241 • 3710 
OWNER ADDRESS I c,ry STATE ZIP CODE 

1e~e ~1. Be'-'ADtuA·./ 'ST, l.au1!l Mo G.3102.. 

VARIANCE 0 YES 
DATE ISSUED LOCATION OF WELL COUNTY :;;, Luu1s 

JSSUED Jl'l NO 
SHOW LOCATION IN 

SURFACE ELEVATION 41,7.2. VARIANCE NUMBER; V SECTION PLAT 

DESCRIBE LOCATION OF THE WELL SO WE WOULD BE ABLE TO VISIT IT 

2ud ~logl}llt15T o, :Soul}/ FE>-'CE 
"" C, 

Ba.' • SMALLEST¼ LARGEST¼ 

),!i.li21).\VI~ OF V-IE..51'"6.~ f:A25T ~IL.DtrJ6. A.I ---'· ---'· ___ ¼ ___ ,, 
~,.,vnl £1-JJ~ANCS, uf'f" (.>LQ '!tr C ~\,r,,12.Le. '!:>a 47 5 
K,.,r. ll er,, 

sec, ___ TWN. N,RNG. :i)RW 

LAT.~' ~ ...§2_. LONG.__1Q_~ ~ 52. .. 

MONITORING WELL INSTALLATION 
L!luNE. INESTE.ilN Cc;., /,-,c, 

PERMIT 

CONTRACTOR'S NAME NUMBER OOJZi;8 W Pl<"1 

DRILLING CONTRACTOR'S 
LA~NE: WE.STeli?/'..J Co., 1"1c, 

PERMIT 

NAME NUMBER OOIZSS \NPl-1 

WELL CONSTRUCTION INFORMATION 

TY>E 0 MONITORING WELL TYPE OF □ HAZARDOUS MATERIAL 
MONITORING FOR: {CHECK ALL THAT APPLY} 

OF 00 PJEZOMETEA POTEN• ~ LANDFILL 0 OTHER ~ v.o.c. □ METALS 0 PETROLEUM PRODUCT 
WELL 

□ OTHER 
TIAL SITE 

□ LU.S.T. □ OTH.ER ONLY 
PRO· LENGTH DIAMETER OF WEIGHT DR DIAMETER ANO JOINTS 0 THREADED. MATERIAL 0 THERMO PLASTIC LOCKING CAP? 

TECTIVE CASING SDR # DEPTH OF 
CASING ""l!r)'Jl."'"· 0 MECHANICAL O WELDED !El STEEL 0 FLUOR□ POL VMER ~YES □ No 
DETAILS 5 8A8 IN. O,JBa'1 

0 □Tl-lER l•tF usE01 "· 2'o, "· TYPE 

CAP VENTED MATERIAL OEPTH FROM THE SURFACE 
~ ABOVE 

DES CAI BE HOW THE FLUSH MOUNT WAS 

~ YES 0 NO CASING 0 CEMENT TO THE SOTTOM OF THE TYPE OF CONSTRUCTED 

GROUT 
CASING GROUT SEAL .. SURFACE GROUND 

WEEPHOLE7 DETAILS ~ CONCRETE COMPLE• □ FLUSH 
□ OTHER-- .3,o TION 

[11 YES 0 NO "· MOUNT 

CENTRALIZER USED 11,j NO MATERIAL 
ON RISER □ YES LOCATED AT 0 STAINLESS STEEL □ OTHER 

LENGTH DIAMETER OF WEIGHT DR OIAI.IETEROF JOINTS ~ THREADED MATERIAL l!J THERMO PLASTIC RISER RISER PIPE SOR# DRILL HOLE 0 MECHANICAL O WELDED 0 STEEL 0 FLUORO POLYMER PIPE 
DETAILS 2.2.9 "· 2. '" !:ICHa'V e,•/4 '" 0 OTHER 0 OTHER 

0 CEMENTSLURRY 0 CEMENT/BENTDNJTE SLURRY MATERIAL LENGTH OF BENTDNITE SEAL 

f1J BENTONITE SLURRY BAGS OF BENTONITE "'' INSTALLED IN 
ANNULAR BENTON/TE KJ UNSATURATED SEAC 0 NON SLURRY BENTONITE CEMENT USE□ S,AL □ SLURRY ~ CHIPS ZONE % BENTONITE USE□--

□ GRANULAR 0 PELLETS I • .::> TYPE: WATER USED/BAG GAL. 0 SATURATED ZONE 

""' GRAJNSJZE LENGTH OF FILTER METHOD Of lnlormallcn In lhll j 
PRIMARY ~ SAND PACK INSTALLATION c:ciumn lo 1w FEET FORMATION 
FILTER R MANUFACTURED 

1uppU..t In 1h11 fHI FROM DESCRIPTION 
PACK ...... _ Ji,-½ Bo " !-1,$,A, Pouiz lrom SurlK• SURFACE 

column 
m, GRAIN SIZE LENGTH OF FIL TEA METHOD OF a-t.. Cki,1••1 ~ii+ SECONDARY ti, SAND PACK INSTALLATION 

FILTER 0 MANUFACTURED 
□•plh \11 boltom or 

!;'ACK IDo /.o t-l, 'S,A. Pcue. 
ProtKlln Cuing 

3,0 n N-··- "· Sot 

LENGTH OF SCREEN DIAMETER SLOT SIZE WEJGHTOR MATERIAL "- 2:S: 5 Tr"a.:.h 
WELL SOR• R PLASTIC 

SCREEN 
5 2 /0 STEEL o,plh lo a. .. al ,~.o •, " '"· SC~& fl '•--- __ , , .. •-- Annular Sot 

LENGTH OF SUMP DIAME"TER OF SUMP MATEfl!AL 

SUMP 0 PVC 0 STEEL 
DETAILS R ~~~~~o P □LYMEA Dtplh 111 Bl" ol 

11.0 Dffllantt• s .. 1: 

WAS THE WELL BACK MATERJALUSEO LENGTH OF BACK FILLED 

BACK FILLED? BORE HOLE OtplhloTopof 
18,0 FILL 0 YES Ii!:! NO 

Primary flUff Pack: 

STATIC WATER LEVEL FEE"T FROM MULTIPLE CASED WELLS 
Oapth lo Top of lht 
Sct .. n: .2/,o 

MEASURING POINT SUBMIT ADDITIONAL AS BUILT DIAGRAM SHOWING WELL ,._.,,'/ 
DATE OF STATIC WATER LEVEL CONSTRUCTION DETAILS INCLUDING TYPE AND SIZE OF ALL 2S',5·Z8 

CASINO, HOLE DIAMETERS, AND GROUT USED. 

MEASURING POINT FOR STATIC WATER LEVEL IS ORILllNG EQUIPMENT 
-4'/4 ~.s,A, Depth lo Bollom Ill 2~,o ~ TOP OF RISER PIPE 0 AJA ROTARY ~ AUGER TYPE lh•Sc:run: 

0 OTHER Tatar D-i:,th: :Zl.,D 

ELEVATION 04t!P.f.l'rG POINT 0 REVERSE 0 OTHER DATE WELL ORILLJNG WAS COMPLETED IO·oY·'!S ROTARY 

f HEREBY CERTIFY THAT THE MONITORING WELL HEREIN DESCRIBED WAS CONSTRUCTED IN ACCORDANCE WITH THE DEPARTMENT 

OF NATURAL RESOURCES REQUIREMENTS FOR THE CONSTRUCTION OF MONITORING WELLS. 

SIG~TURE PRIM;f~ONT'r'CTOR/f'RMJT • 

:/. ;;.,.,, .. ,V, /}l,.1,11,',..:_ ?. 
I DATE 

11-15-'15 ~URE DR]1}1:1' ' }1 
, )Lll,>t , JLI,.,'._ • 

I DATE 
ll·IS'·"t5 

MD7ll0-1415{7•!i5J J DISTRIBUTION: WHITE/DIVISION CANARY/MONITORING WELL CONTRACTOR ~~(OWNER @Ofcn:rn:,,.,.., 
MAIL WHITE COPY TO: OEPARTMENTOF NATURAL RESOURCES. P.O. SOX 250. ROLL , MO 65402 

ENCLOSE S:J5 PER MONITORING WELL FOR THE CERTIFICATION FEE WITHIN 60 DAYS AFTER WELL COMPLETION 



JIii/ii/iii SOIL BOREHOLE 
LAIDLAW WASTE SYSTEMS INC. 

SITE MAl,I£ "'1J LOCATION OA1WNG MmOlO: 

4.25 inch I.D./8.25 inch O.D. Hollow SteM Auger 

--
LAIDLA\.J/OU2 Rl-FS/MO 

SPLIT SPOON1 3,0 inch 0.D./2 13/16 inch LD. (SP) 

\.JEST LAKE LANDFILL SHELBY TUBE: 3.0 inch □ .D.12 13/16 inch LD. (SH) 

OPERABLE UNIT 2 WA'lt'.R lNl. DRY 51.0 FT. 

TIME 11:15 15130 

llo'.TE 10/10/95 10/10/95 
NORTHING: 1068402.25 

CASING 00'!\i DATUM EASTING: 514 718.41 El.£VAT10N 500.2 35.0 FT. ss.o n. 
ORlU. RIG CME 750 SURfAa:CONOOIONS 
ANCI.E 90• - NA 

SANPI.£ -WEJI 

!t i! I i i -.E NUMeER l 
~ - I ;a llESCIIFl'Klli OF Ml(l'EmAI. 

I 
- □ .1' (0,0-1.0 ft.) C□Mpo.ct, Modera.tE' yellowish ST -- 1.0' brown (lOYR 5/4), SILT, NR, O:ry, (MU, -- C10%) (FILU CD -- (499.2) LO -- 1 (\.0-2.6 ft.) Crushed, LIMESTONE Gro.vel, -- 20 1.6' • • -- 39 2.0' It e (GP), ffILU -- 25 (80Y.Jp II e 

8 SP -- --2 23 • • ® --· ' . -- . ' (497.6) 2.6 -- -- (2,6-5.0 ft,) Cor,po.ct, o\ive gray -- 3 ~ <SY 4/D, SILT, NR, dry, (MU, (FILL) ~ -- 4 1.1' -- 8 2.57 M -- 10 ~551/.) SP -- --4 6 0 -- ~ -- (495.5) 4.7 -- -- (4.7-12.4 Ft.) VASTE, daMp -=- 5 LO' 17 V f-- - - -
7 -- 6 20• V,;; ~ -- 25 (SO¼>t7" V SP -- --6 50/3 Vii f-- 0 -- -- 17 V -- V 'Ii -- --7 a.s' b7 V -" - -- 5 -- 7 20· V 'Ii M -- 11 ~SlO 17 v SP -- --B 5 V ,;; 

f--

® -- -- ~v -,_ 
V <; -,_ -,__ 9 ~v -- - -.... 40 

~:~'- V 'ii -,_ 
8 ~ -,_ 
5 55:0:}~ V SP -

I- -
:::- 10 14 V'ii - © -

7V ~ 10,0 ft., Moist -,_ -,_ 
V 'ii -,_ -

:::- 11 17 V - - -
12 ld'. V ,; -.... 15 2,0' -,_ 
5 &sr.>~ V ~ SP -- --12 7 Vii (j) -- V (487.B) 12.4 -,_ 

<12.4-19.9 ft.) CoMpo.ct, olive gra.y -
t-- -,_ (SY 4/1), SILT, with little wa.ste, da.r,p, -
':"-13 - (MU, (FILL} - -

8 -
15 -- 10 SP -..... -:::-u 15 ® --,_ -.... @ 14.5 ft., wet -- -

LOG 
BORING NO. 

LR-101 

S>IEET 

l Of' 4 

OOIUJNC 

START FINISH 
TME TIME 

a,aa 1s,20 

DATE DATE 
10/10/95 10/10/95 

-

a.a ppr, PID 

a::: ,_ 
z 
0 u 
(!I 
z 
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__J 

ii:' 
Cl 

z 
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°' °' ~ 
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(.!) 
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"' 

d 
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0 -, 

z 
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JIJTIJilJIIJJT SOIL BOREHOLE 
LAIDLAW WASTE SYSTEMS INC. 

SIT't: .....C AHO LOCAllON OAII.UIIG IIElHllll: 

4.25 inch I.D./8.25 ;nch □.D. Hollow Sten Auger 

SPLIT SPOON: 3.0 inch O.D./2 13/16 inch LD. <S:P) 
LA!DLA\J/OU2 RI-F"S/HO 
\JEST LAKE LANDFILL 

OPERABLE UNIT 2 

SHELBY TUBE: 3.0 inch □ .D./2 13/16 inch I.D. (SH) 

NORTHING: 1068402.25 
DATUM EASTING: 514718.41 

ORlU.. RIC CHE 750 

EU.VAllON 500.2 

WATER LEYD.. 

TIME 

DAlE 

CASING DEPfH 

SURFAC£C0Nlll110NS 

DRY 51.0 FT. 

15:30 

10/10/95 10/10/95 

35.0 FT. 55.0 FT 

BEARINGNA 

SNJl'I.E --

----
::.- 16 
----17 --
-111 ---

=-19 ---
=-20 ----
::.- 21 
---::.- 22 --i-
t:- 23 -i-
i-

t::- 24 
I
I
l-
t::-25 
I
i-

=-2s ---
=--21 ,... 
I
I
i-
- 26 

=-2s ----

6 
13 
20 
50/5 

22 
18 
18 
16 

5 
8 
26 
10 

4 
7 
50 
25 

29 
18 
25 
50/4 

27 
19 
38 
38 

8 
15 
50/6 

50/1 

1.7' 
2.0' 
8SY.) 

0.6' 
2,0' 

(30:0 

84 

-

~ NUlo!8£R -llESCRIPTIONOFMATmw.. 

(12.4-19.9 ft,) Cor,pa.ct, olive gray 
(SY 4/1), SILT, wrth little wa.ste, da.Mp, 
<HU, ffILU 

F'r □ f'l 21.4-21.5 ft., la.yer of alivE' gro.y 
(SY 4/D, SILT, with little wo.s te, wet 

Fral'I 23.5-24.0 ft., loyer of alive gro.y 
(SY 4/D, SILT, with little wo.ste, wet, (MU 

@. 24.0 ft., Moist 

@ 26.0 ft., wet 

---SP -
® ------ ----SP -
@) ------ ----------- ----SP -
@ ------ ----SP -
@ ------ ----SP -
8 ---------SP -
@ ------
SP --
@ --

LOG 
!IORIIIG NO. 

LR-101 

SHEET 

2 OF 4 

OO!UJNG 

START 
TIME 

8:00 

DAlE 

TIME 

10/10/95 10/10/95 

REMARl<S 

0.0 pp1'1 PID 

0,0 ppM PID 

0.0 ppl'I PID 

z 
" w 
~ 

°' w 
:, 
' w z 
► ., 
...J 

g: 
z 
0 
u 
c., 
z 
:::; 
-' 
~ 
Cl 

c::, 

"" I u 

0 

'5 



JIIIIJIII SOIL BOREHOLE 
LAIDLAW WASTE SYSTEMffi INC. 

SITE - "'1.l LOCATION Oflll.UNG IIElliOO: 

4.25 inch I.D-18.25 ;nch O.D. Hallow SteM Auger 

--LAIDLA\J/DU2 RI-FS/MD 
SPLIT SPOON: 3.0 inch □.D./2 13/16 inch LD. (SP) 

\JEST LAKE LANDFILL SHELBY TUBE= 3.0 inch □.D./2 13/16 inch I.D. CSH) 
OPERABLE UNIT 2 

WA'lnl L£\IEL DRY 51.0 FT. 

TJIE 11'15 15:30 

11/\TE to/10/95 t0/10/95 
NORTHING, 1068402.25 

DA.TUM EASTING, 514718.41 EU.VATION 500,2 CASINO D£P1H 35.0 FT. 550 FT. 
llllil.!. RIG CME 750 SURFM::ECON!l!'l10NS 
AHGI.£ 90' - NA 

S""4PLE HAMMER 

!I i! ! i i SAMPI.E NU!a:R r 
~ - I ~~ tlESCRIP110N Of 111\TERW. 

I 
,_ V (19,5-51.5 ft,) \./ASTE, da.r,p SP -~ i, V -~ 

V'li @ -~ -~ 31 ~v E - ~ -50/5 0.2· -~ 2.0' v,; -c... -k- (lOX) ~v SP -t:::- 32 VI @ --.'- ~v -- V'li --_-33 17 V ~ ~ -9 1.5' v, -,_ 
23 2.0' ->- l □ 7SX) 17 V SP -'- -,=-34 16 V 'ii @ -

17 V ,_ -,_ -,_ v, -I- -:::- 35 17 V 1--l- 1-- -9 LS' -,_ 
11 2.0' fr □l'l 35.3-35.7 ft., layer of olive gra.y -~ 

17 (90:0 (5Y 4/1), SILT, Moist, (MU SP -~ -:::- 36 17 V ® -·v -~ -~ V ,; -~ 

7 17 -~37 e! 37.0 ft., •et 
~ -9 V1l -~ 38 -- 29 7V SP -- --38 17 v, 
@) -- 'V -- v, -~ -~ 

''V --39 -r ~ -- 42 \.3' v, -- 45 2]7 b' V -- 36 65Z) SP -- V'Q -=:-40 17 
@ -b' V - @ 40.0 ft., naist -- vv -- --- b' V -~•1 1-l- 1-- -11 l.l' v, -I- 11 2.0' 17 V ~ -I- SP -I- 18 55Zl 

V 1l -:::- 42 20 
@ -• V ~ -~ V ~ -~ -~ 17 V --43 v~ I- t- ~ -12 1.6' -

18 2.0' 17 V -
40 <SO¼? SP -I- V -

:::- 44 50/1 17 V @ --I- v~ -I- ,_ -- V -

LOG 
-NO. 
LR-101 

SHEET 

3 Of 4 

llfflU.JNO 

ST- FINISH 
TJIE TIME 

8=00 15=20 

DATE DATE 
10/10/95 10/10/95 

REMARKS 

Reels wa.rM upon 
withdrawa\ Fron 
borehole. 

0,0 ppr, PIO 

~ 11:00 
Ra.in 

1.1 PPM PIIl 
34% LEL, stop 
dril\ing teMpara.ri\y 

6.1 ppri PID 
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JIJll/illllf I 
LAIDLAW WASTE SYSTEMS INC, 

SOIL BOREHOLE 
sm: - AHll LOCATION DRIWIIG lllEfflOO: 

4.25 inch l.D./8,25 inch □.D, Hallow SteM Auger 

-- WEl1iOO: 
SPLIT SPOON, 3.0 inch □.D./2 13/16 inch LD. (SP) 

LAIDLA\J/0U2 R!-FS/MD 
\JEST LAKE LANDFILL SHELBY TUBE, 3.0 inch □ .D./2 13/16 inch J,D. (SH) 

OPERABLE UNIT 2 WAroliiV£1. DRY 51.0 FT. 

TIME 11:15 15:30 

!l<TE 10/10/95 10/10/95 
NORTHING: 1068402.25 

CASINO DEl'IH OATIJM EASTING: 514 718.41 ELEVATION 500.2 35.0 FT. 55.0 FT. 

OR1U. RIG CME 750 SURfACE OONCfl'IONS 
/\HGI.E 90' 9£ARiNC NA 

SAllPu: tW.1'6ER 

~ i! I I i SAMl'I.£ NUW!lER ~ 

I - I ,~ Ol!SCR!Pl10N OF W.TfRW. 

- 50/5 O.S' ~vv H (19,5-51.5 ft,) \JASTE, de.Mp -- e.o' -- !,257.) v,- -- SP --46 ~v @) -- V 'ii -- -.... 7V -.... -
:::-47 V'ii- f"roM 47,0-48,0 ft., O.MM□ nio. odor 

f-- -34 1.8' 7V -
':: 15 2.0' -

25 ('.)0¼) V'li -SP --48 33 7V 
@ -

I- V'li -,-. -
t- 7V -,_ 

v,= -t--49 f-- -
t- 12 L9' 7V -,- 11 2.0' 

V,; -,- 14 9:l½l -
~50 16 ,v SP -

@ -- V 11 -- -- 7V -- V'Q= --51 ~ -- 5 2.0' >v (448,7) 51.5 -- 13 2.0' m -- (51.5-52.l ft,) Coripa.ct, olive gray -- 55 100¼ SP --52 50/5 u (SY 4/1), SILT, MOist, (MU, <FILU (448.1) 52.1 -- • (52.1-54.7 ft.) Dense, bla.c:k stained SILT @ -- , and Mixed \JASTE, soMe Gravel (looks as w -- -- V burned), da.Mp to Moist, <FILU --53 - ~ -- 29 U,' 7 -- 25 2,0' V -- 6 rno:o -- 7 n SP --54 10 
V @ -- -- , 

(445.5) 54.7 -- -- (54.7-57.0 ft.) Very loose, very light --55 A- - -- 1 2.0' gray (NB), ve,,-y fine SAND a.nd thinly -
I- 1 2.0' A \ar,inated t;,..e, appears to be r,jne -
I- 1 100¼ spoils, w'R, wet, (fILU -
~56 

SP -3 A @) -- -- -- A -- (443.2) 57.0 --57 -- End of" Soil Borehole Lag at 55.0 f"t. -- -- At cor,pletion of dl""illlng, bo,,-ehote -- sealed to surf'ace with ce,..ent/bentonite ---ss -. grout. -. -- -- -
c-59 -- -
I- -- -- -

LOG 
-NO. 
LR-101 

SHEET 

4 OF 4 

omwoo 
S'fART Fl>IISH 
TIME TIME 

8:00 1s,20 

!l<TE OATE 
10/10/95 10/10/95 

-
Drill rods very 
wa.rM upon with-
dra.wo.l froM 
boreha\e. 

Newsprint dated 
1'374-1976 
0.3 ppr, PID 
34/. LEL 
Teriporari\y stop 
drilling 

a.a pprr PIO 

w'ater level bego.n 
to rise.> rapidly 
after penetrating 
n:ne spoas. 

~ 
0 
u 
Cl z 
:3 
0:: 
a 

z 
□ 
~ 
C, 

'" "' "' "' I 

oi 

~ 
c:, 
w 
(.!) 
(.!) 

'3 

"' V 

"' '" ' '" V 

"' 

cl z 
ID 
0 .., 

2 
□ 
~ 

" ~ 

oi 

~ 
c:::, 
s.: 
::c 
'-' 

"' "' ' '" '" ' ~ 

~ c:::, 

0 

"' J 

w 
~ z 
Lu 
...,J 
c;: 



. 
OATERECEIVED OFFICE USE ONLY 

REF. NO 131862 
• MISSOURI DEPARTMENT OF 

ROUTE P.W.S. NUMBER I CHECK NUMBER 

NATURAL RESOURCES STATE WELL NUMBER TRANSMITTAL NO. 

DIVISION OF GEOLOGY AND 
,,., LAND SURVEY 

CHECKED BY CROSS REFERENCE NO 

REGISTRATION RECORD APPROVED 9Y DATE ENTERED 

'"' "' Ph 3 

INFORMATION SUPPLIED BY OWNER 
NAME TELEPHONE 

I ;\/:;u1•~' 1/'/•l ;It:. )•/ ·~TEf,I:::. 1 /He.., Z-14 - 24/-37JlJ 
ADDRESS !CITY STATE I ZIP CODE 

: ',. I ~,i'L//1 OJ,'' I\') -Sr Luu/~ t..fi.> 63/l.>2, . 
SITE NAME WELL NUMBER AO DRESS OF WELL SITE OR SITE NAME (IF DIFFERENT THAN ABOVE) 

!. I\ I t; l I j !~ I l. ,/ Ir T/',~'/ !J1rmr1LL L/2- 11->I 5T, C1-t.l\lZ-L..£S ~-- Cr..1 
OWNER STATUS D BUILDER 0 PRIVATE HOME OWNER CITY STATE I ZIP CODE 

0 DEVELOPER llJ OTHER (SPECIFY) LAflOF/Lb,. f3t210c..;r::, Tur,_/ Mc: l. ~{. .. ,+ 
PURPOSE OF REGISTRATION FOAM VARIANCE ISSUED~ VARIANCE NUMBER: 

WELL CERTIFICATION NUMBER l DAT~ :~r~.'.;_A~~; o;LLEO 
0 ABANDONED WELL 0 MINERAL EXPLORATORY 

□ YES 0 WELL RECONSTRUCTION TEST HOLE SIGNATURE (WELL OWNER) DATE 

El OTHER 1\r'.,1\/./Dt..1/Ef" f'lf;Zv[ .ii E.T~R. [j NO 

INFORMATION SUPPLIED av CONTRACTOR 
SKETCH THE LOCATION TO THE WELL INCLUOIN MILEAGE ON ALL ROADS TRAVELED LOCATION OF WELL 
FROM NEAREST TOWNS OR HIGHWAYS T,i.1~;i' i?,/ SHOW LOCATION .:sr. Lu~t.:. 

J QUAD COUNTY 
~.,ck. iJ IN SECTION PLAT 

···-i>;:__ 

~ ■ 
ELEV AREA NO. 

' SMALLEST¼ LARGEST\', 

, ____ ,, ____ \', ____ ,, ____ ,, 
DJ I ;,.I sec. ___ TWN. 

47 
N.RNG. 

S'S' 
EORW 

"·t • 
LAT.~• ~i= . al.. LONG. ·]o 0 

·.·, 5? .. ~ rlc,. ~ ~-
OESCRJBE LOCATION OF THE WELL SO WE WOULD BE ABLE TO VISIT THE WELL 

·i75· rll ~'i~ ,;,r: ·:>LCU7J.-J\i!;J~S T 1="€...is:&, .:..:.,~~SJ~ M:ID 3'.j1~• EAST UF F't:.AJCC: 

lkLE Vi,•'"· Dr"."l!..tE:C: J\IJI) ll.lE.~! 1\~,1.\"iDLJ/JE;.i'l f3E.ru!2i;:. ll/t;,LL V11\'S ,l.\C:... TI...ALI.. '/ -::~i::..T 

CONTRACTOR"S ► I L PERMIT NUMBER DRILLERS 

► 
PERMIT NUMBEll 

NAME /1•-1,~1( IN E.',Te.l"-.r (tL,,/,-1c. 8.J/2~ NAME 1"'),,.L£. J.t1Ai-lui2.!~1 Ct..., 1 2 CS=!-\} 1 ('/.·( 

ABANDONMENT OF WELLS WELL RECONSTRUCTION 

FOAMER USE OF WELL TYPE OF REPAIR 
0 HANDOUG 0 SOIL BORING 0 RAISED CASING D LINING OF WELL 

0 DOMESTIC /1 TO J CONNECTIONS) 0 PUBLIC WATER SUPPLY 0 DEEPENING OF WELL D OTHER 

0 MULTl•FAP.41LY 0 MINERAL EXPLORATORY TEST HOLE USE OF WELL 

D HEAT PUMP ~ MONITORING 
0 DOMESTIC (1 TO J CONNECTIONS) 0 PUBLIC WATER SUPPLY 

D IRRIGATION 0 OTHER 
0 MUL Tl•FAMILY 0 MONITORING 

ORIGINAL DRILLER (IF l<:NOWN! I DATE ORIGJNALL y OAlLLEO 0 HEAT PUMP D OTHER 

C iil:•.Ltl' Jt.• lu-~)S D IRRIGATION 
" 

OATE PLUGGED ST AT!C WA TEA LEVEL PUMP REMOVED FllOl.t WELL? DIA OF WELL CA5JNG . I WAS WELL OJSINFECTEO ! OATE RECONSTRUCTION 

. .._ ·h . .i 15 FT D YES•VA D NO AFTER RECONSTRUCTION COMPLETED 
JN. DYES □ NO 

DEPTH OF THf;; WELL LENGTH OF CASING CABIIIO OIAME i E>I, NELL DIA LENGTH OF CASING ADDEO FT. 
'55, i,1/A. ed4 " RAISED MATERIAL METHOD OF ATTACHMENT 

GROUT INSTALLATION I.IETHOD CASING CUT OFF THllEE TYPE OF CASING CASING D STEEL □ THREADED D FUSED 
FEET llELOW SUtlFACE? 0 STEEL 0 PLASTIC INFORMATION □ WELDED D GLUED 

D GRAVITY It] TAEMIE ~ YES D ND ,,/A 0 OTHER '"/A D PLASTIC D COUPLED 

GROUT MATERIAL USED BENTONITE NUMBEll OF BAGS PURPOSE OF LINER CIAI.IETER OF LINEil 

NEAT CEMENT {lj BENTONITE ~ POWDER 
Of GROUT USED 0 USED ONLY TO HOLD BACK IN. 

0 HJ-EARLY 0 GRANULAR 
zv.5' LINEA FORMATION 

SLURRY POUNDS OF GROUT DETAILS 0 USED TO SEAL OUT CONT AMI• 
WEJGHT Oil SOR# 

l!J PORTLAND TYPE 1 D OTHER 0 CHIPS PER BAG NATION OR OTHER CONDITIONS 
DoTHER ____ D PELLETS '-ll DEPTH TO THE TOP OF LINER FROM SURFACE MATERIAL 

IF NEAT CEMENT USED. HOW MANY GALLONS OF WATER MIXED PEA BAG OF CEMENT FT. 0 PLASTIC D STEEL 
! :; 

AJ.IOUNT OF LINER USED JOINTS 

TYPE O~ ~~~ ~f~~t;L UiE6LJ. IT~ /...I l iE. Cl 12.uu[ ... D GLUED D WELDED 

AMOUNT OF FILL MATERIAL USED 
i.;.,15' CU. YDS. 

FT. 0 OTHER 

OEPTJ.I TD TOP OF FILL J.IATERIAL LINEA ; ! TYPE USED 0 NONE DEPTH(SJ SET 

3' 0 RUBBER PACKER DETAILS BOOT 

WELL DISINFECTED NUMBEll USED FOR DISINFECTION 
LINER 

POSITION OF SEAL MATERIAL 
BEFORE PLUGGING? GALLONS OF CHLORINE 0 FULL LENGTH 

POUNDS OF CHLORINE GROUT CEMENT· 0 POFlnANDTYF£1 0 HlEAfltY 

0 YES B NO TABLETS OF CHLORINE DETAILS 0 BETWEEN PACKERS 
8ENTONrTl2 0 CHIPS 0 PELLETS 

0 SLURRY O GRANULAR 
WAS THE WELL ABANDONED BECAUSE OF HOOKING Ufl TO A PUBLIC OR llURAL WATER 

DEPTH FROM SURFACE TO SUflflLY OISTlllCT? ·□ YES IE] NO DEPTH PUMP WAS DEPTH FROM SURFACE TO 
SET ___ Fl". TOP OF THE GROUT SEAL BOTTOM OF THE GROUT SEAL 

IF YES. WHAT IS THE NAME OF THE WATE!l DISTRICT GPM FT. FT. 
CHECK THE BOX WHICH APPLIES 

DEEPENING OF WELL INFORMATION 

~ D DEl'TM FORMATION DESCRIPTION YIELD ~l!OM ,o 
I HERE8Y CERTIFY THAT THE WELL HEREIN I HEREBY CEllTIFY THAT THE WELL HEREIN 
DESCRIBED WAS ABANDONED IN ACCOR□· DESCRIBED WAS AEflAIREO IN ACCORD· 
ANCE WITH THE DEPARTMENT OF NATURAL ANCE WITH THE OEPAATMENTOF NATURAL 
RESOURCES REQUIREMENTS FOR '"' RESOURCES REQUIREMENTS FOR THE 
ABANDO~ll,.IENT OF WELLS REPAIR OF WELLS 

CONTRACTOR'S ~IGNATURE l DATE 

... ,, -,;1 
' 

jl, ,, IS-15"" 
1.10 7Elll•1414 (M51 DISTRIBUTION: WHITE/CONTRACTOR CANARY/QIVISJON PJNK/OWNEA 

l.lA/L CANARY COPY ro· DEPARTMENT OF NATURAL RESOURCES. fl O llOX 2~. ROLLA. UC Wm RE CORO MUST SE suawneo WITH!~ !',O DAYS OF CO~tPLETlm4 QA TE 



JI/if Iii/JIii SOIL BOREHOLE 
LAIDLAW WASTE SYSTEMS INC. 

SITT: """1E - UJCATIOH DfWJIIG ME1l«lO: 

4.25 inch I.D./8.25 inch □.D. Hallow SteM Auger 

SAMPI.JIOG IIETllOO: 

LA1DLA\J/DU2 RI-FS/MO 
SPLIT SPOON: 3.0 lnch □.D./2 13/16 inch t.D. (SP) 

\JEST LAKE LANDFILL SHELBY TUBE• 3,0 inch 0.0.12 13/16 inch !.D. (SH) 
OPERABLE UNIT 2 

WATER L£Vll. 54.0 FT. 

TIME 10:15 

DAlE 10/8/95 
NORTHING: 1 □ 6B937.21 

CASING ll£l'Tll DATUM EASTING: 514788.13 El.£VAT10N 512.0 60.0 FT. 

llRIU. R1G CME 750 SURFACE CXlNOIT10NS 
AMGU: 90" - NA 

SMll'\.E HAI.IMO< 

~ i! i i I SU'lE NUMl!!ER ~ - I ~: I DESCRl"110N OF IAATER!AI. 

- \.5' (0,0-1.5 ft,) CoMpo.ct, rmdera:te yellowish -- .2.0' brown (l □ YR 5/4), SILT, NR, dry, (MU, --- 7SZ) <FlLU ST --,__ 1 CD -I-
(510.5) 1.5 -I- -I- (1.5-19,5 Ft.) IJASTE, consisting of --I- 7V wood, asphalt, carpet and other -= >-- 2 ~ 

I- 50/3 0.3' '<l ~ deMol;t;on wastes inter-Mixed with □live 
"I- blo.ck COMpOSite Sai\ -2.0• t7 V -·- ClSXl V ,; SP --- 3 ® -: ,-.. ~v 

-I- V'v -,-
,- 17 V -1-- 4 

1.1' '<l .. 
,-,- ,-- -: ,- 15 - 17 e:w17 V --- 5 SS)() V SP --- 5 6 

17 V 0 -= - -
- V'v -- -- 11 V -r- 6 o.,. V ~ - ~ -- 9 ~ -- 22 2.0' 17 V --- -- 22 2si1 V ~ SP -=- 7 

4 17 V 0 --... v~ -- -,_ 17 V -1-- 8 
0.B' V~'v 

~ ~ -I- 3 -I- 50/6 -20' 
FroM 8.4-8.8 Ft., layer aF do.rk gray SILT -.... 

"'" II SP ,_ 
with gravel sized stones -,___ g 17 V ® -.... -I- v~ -I- V -,_ --10 '<l 'Q -c - -11 -- ~-.6'. 1 V ~ -- 50/3 - 3sz1 V V @ 10.5 Ft., 11sph11tt SP -- - --11 l7 V © -= - '<l '11 - -,- 17 '<l -- -r-12 V V c-r frari 12.0-14,2 ft., co.rpet ,-- -= - 50/6 21'.17 V .. ,_ -2.0' - -,_ 

~251.l V .. 
SP I- -·- -13 17 "' 0 -= V 'v -,. 17 V --,- V 'Ii 
~ -= t--14 c- ,. ,- 15 0.1' f7 V 

" 
SP -I- 50/6 .2. □' V 'Ii ® -t- -- JSY.)v' V -

LOG 
OOAlOIG NO. 

LR-102 

SHEET 

1 Oil 6 

OIIIUJNG 

START FINISH 
Tl4E TlllE 

11:55 14:30 

DAlE 0,.1£ 

10/6/95 10/7/95 

-
Petroleur, odor 

o. □ PPM PID 

0.3 ppM PID 

0,9 PPM PlD 

z 

" w ,-

" w 
:, 
' w z 

>-

" -' 
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0 
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0 
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C, 
z 
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rn 
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JIIITJIIIII 
LAIDLAW WASTE SYSTEMS INC. 

SOIL BOREHOLE 
SIT!: ""'4E "'1J UlCATIOH OlilUJNG IIEIHOll: 

LAIDLA\J/OU2 RI-FS/MO 
\JEST LAKE LANDFILL 

OPERABLE UNIT 2 

4,25 jnch I.D.18.25 inch O.D. Hollow Sten Auger 

- IIEIHOll: 
SPLIT SPOON: 3.0 inch 0,D./2 13/16 inch I.Il, <SP) 

SHELBY TUBE: 3.0 inch □ .D.12 lJ/16 inch I.D. (SH) 

WAID! L£V£I. 54.0 FT. 

TIME 

MT!: 
NORTHING, 1068937.21 

OA1\JM EASTING: 514788.13 El.£VATION 512.0 

10/8/95 

CASING DEPTH 60.0 F"T. 

DRU. RIC CHE 750 SURf'ACE COHOn10NS 
AHGt.E 90• 

I
L..... 
1-

:::-- 1 6 
I
I
l-

=-17 
·-
-111 ---
~ 

~19 
~ 

I
L.... 
:::-- 20 
I
I-
1-

:::-- 21 
I.... 
1-

:::-- 22 
I,_ 
1-

:::-- 23 
---
=-24 
---
=-25 
--1-

:::-- 26 
L-

~27 
I
I
I

.I-
·-28 

50/4 

16 
20 
24 
11 

10 
8 
8 
5 

0 
0 
13 
33 

28 
50/4 

0 
0 
8 
6 

50/3 

llEAmNGNA 

v, 
l7 V 
v, 

o.o· 17 V 1-

fii• V ' co:-:i,, V 

V'II ,v 
V 'II 

o.3' 7 V ;; t
Eii" V '11-
(tsr.i '1 V 

V'II 

__,, NI.UlER -DESCIUP110N Of' MA'IEAW.. 

(l.5-1'3.S ft.) CoMpncted, VASTE, consisting 
of wood, a.spha.t t, ca.rpet and other 
der,olition wastes inter-Mixed with alive 
black coMposite soil 

SP 

® 
I--

SP 

0 
-

SP 

(492.5) 19.5 @ f---~=--~----------~-'---'-----l (19,5-20.5 f't.) CoMpo.ct, greenish gray 
<SGY 6/1), SILT, do.Mp, CMU, CF"ILU -0.8' 

2.0' iu.u.-1"'""--=~=~~~==--~-,-------~<4~9_1_.s_, __ 20_.--15 
<<10:.017 v (20.5-36.0 f'-t.) 'w'ASTE, Municipal 

t- internixed with MediuM gro.y SILT, SP 
t/VV'f.. MOis-t, strong leachate odor @ 
v~ 

l7 V jB 
I~: V ~ 
cio;:)1,7 V 

v~ 
'V 
V Ii 

7V -
QJ!'. V ~ 
2.0' V 
rnr.l 7 V 

V'II 
7V 
V 'l 

> V -
!!..i.'.V'<:11➔< 
2.0' -:, '-

c20:o V 
V ,;; 
~v 
v,; 
>v 

o.3' V 1;;f 
2.0' t7 V 
ns>:i V '!;i 

17 V 
v~ 

17 V 

~ 22.0 ft~ wet 

@ 25.0 ft., rioist 

SP 

@ 

-

SP 

@) 

-

SP 

@ 

I--

SP 

@ 

--------------------------------------------------------------------------

LOG 
ll(N;GNO. 

LR-102 

OOILUHG 

START 

TIME 

11•55 

M'IE 

TIME 

14,30 

10/6/95 10/7/95 

0.1 ppM PID 

0.1 ppM PID 

0.7 ppn P!D 

0.0 ppl"l PID 

0:: 
1-z 
0 
u 
(!) 
z 
::J 
...J 

0:: 
C) 

c::, 
5" 
:c u 



IITJTJi/111 SOIL BOREHOLE 
LAIDLAW WASTE SYSTEMS INC. 

. , SIT[ ,_ - LOCATION llAIU.JNG IErtlOll: 

4.25 inch I.D./8.25 inch □.D. Hollow Stel'1 Auger 

- IErtlOll: 
SPLIT SPOON: 3.0 inch O.D./2 13/16 inch LD. <SP) 

LA!DLA\.J/OU2 RI-F"S/HO 
\.JEST LAKE LANDFILL SHEL BY TUBE: 3.0 inch □ .D,/2 13/16 inch I.D. (SH) 

OPERABLE UNIT 2 WATER l£',£I. 54,0 FT. 

· TIME 10:15 

MTE 10/8/95 
NORTHING: 1068937.21 

CASING ilEl'1li OAT\JM EASTING: 514788.13 ELEVATION 512.0 60.0 FT. 

llRll RIG CME 75□ SURFACE CONOmONS 

ANG!.£ 90' - NA 

SAMPLE HAMMER 

!I i! I i I -..ENUMBER I 
~ - I 'l ll£SCRJPIION Of" MATERIAi. 

I 

- 14 0,0' "' (20,5-36.D ftJ Conpo.cted IJASTE, -- 50/5 2.0' 17 17 Municipal interl"liXed with nediun gro.y -- (0:() v, SILT, Moist, strong leachate odor SP -- --31 ti' V @ -- -
I- v, -
>-

17 V -
I- -
:::- 32 V'\; f-- - -32 0.0' -- 33 2.0' 17 V -.. 20 {0;(} v, SP --~33 12 17 V @ -c- -- V '\; -- 17 V -
I- -
-34 V ,; B ~ -- 13 0.2' -- 9 2.0' t;,v -
r- 10 (10!{) v, SP -- -
-35 50/4 17 V @) -- V' 

-- -- 17 V -- v, -
-36 - (36.0-48.4 f't.) IJASTE, deMa\ition o.nd 

1-- -- 50/5 o.o· 17 V -- 2.0' construction debris, o.pho.l t, particle -- (0:() V'li boo.rd, wood, corrugo. ted cardboo.rd, SP -- --37 ';JV brick, etc., interl"liXed with black 
@ -- V 'Ii coMposite soil, Moist -- -- tr V -- V 'Ii -

-38 ~ 
1-- -- 41 0.4' 17 V -- 50/3 2.0' V 'Ii - -- «io:o SP -- 17 V -

-39 @ -- V 'Ii -- 17 V -- -- V 'Ii -
-40 E 1-- -- 20 0.2' 17 V -- 50/l 2.0' V 'Ii -- (10:() SP -- 17 V -
-41 V'ii @ -- -- 17 V -- -- v, -
-42 ~ 17 - ~ -
I- 27 0.6' ~ -
f- 13 2~0' v, -- (30%') - -- 25 i7 V SP --43 24 

V 'Ii @ --- ';JV -- V'li -
r --·« 17 V - 1-- -
r 50/5 0.0' SP -
r- 2.0' V 'Ii @ --- tOl:l ';JV --

LOG 
IIORlNGNO. 

LR-102 

SHEET 

3 01' 6 

DRIU.JNG 

START FlNIS!i 

TIME TIME 

11:55 14:30 

DATE DATE 

10/6/95 10/7 /95 

-
1,2 ppn PID 

1.1 ppn PID 

0.2 PPM PID 

1. □ ppr-1 PID 
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IIJIJilllJlf SOIL BOREHOLE LAIDLAW WASTE SYSTEMS INC. 

SITT: """f: /HJ UlCATIOH DRiWNG IIEIHOO: 

4.25 inch J.D./B.25 inch □.D. Hallow SteM Auger 

--LAIDLA\J/DU2 RI-FS/MO 
SPLIT SPOON: 3.0 inch □.D./2 13/16 inch I.D. <'.SP} 

\JEST LAKE LANDFILL SHELBY TUBE• 3,0 inch 0.D./2 13/16 inch LD. (SH) 
OPERABLE UNIT 2 

WArnll..!'.lln. 54.0 FT. 

TIME 10:15 

llAlE 10/8/95 
NORTHING: 1068937.21 

CASNG D£l'TH DA'TIJM EAST[NG: 514788.13 EI.E.VAllON 512.0 60.0 rr. 
ORIU. RIG CME 750 SURf"ACEOONOmONS 
ANGLE 90• BEARING NA 

SM,IPI..E --

!{ ~I I I ! SAMPl.E -
I 

I - I '} ~ls 
ll£SCRiP11ClN Cl' w.mrw. 

~ Lill (36.0-48.4 ft.) Cor1po.ch>d 'w'ASTE, SP -~ 
denolitlon a.nd construction debris, 

@ -~ -~ V ;; o.sphalt, po.rt1c\e baa.rd, wood, cor-rugo.ted -~45 , t, V I- ,. cardboo.rd, brick, etc., interr,jxed with 1--- -~ 6 1t V ~ blo.ck conposite soil, Moist -~ 17 -- lS <90:.;,17 V Fr □M 45,0-45.5 Ft., to.yi:?r □F C□Mpo.ct, -I-
r,ediur, gro.y (N5), SILT, SOl"le Gra.vel, SP -:;:::- 47 16 "' @) -

7V 
r,ais t, (MU, (FJLU -·-- -- V "- --_-48 7 "' - - -7 2.0' '7 (453.6) 48.4 -- -l8 2.0' (48.4-50.8 ft.) Dense, alive gro.y - 27 JOO% -I- (SY 4/1), SILT, with little waste and SP -1--49 l7 II der-ioUtion debris, M□ ist, (MU, (FlLU @ -I- -I- -I- -,_ -1---50 _,. <-- -,_ 7 1.6' -~ 9 2.0• -~ 

l0 (80¼) -- (46l.2) 50.8 -~ SP -,___ 51 l2 •• <50.8-58.0 ft.) VASTE, cler"lo\iti□ n 
@ -~ t, V debris, bricks, wood, etc., with -~ 

V 'Ii,- Little otivE:" gray Sil"t, l"l□ ist -~ -~ 11 V ,- t- -,___ 52 1--- -~ 8 1§.:.V ' -~ ll 
~;,

0;,)tr V -~ 

50/5 -~ V SP -,___ 53 
@ -~ t, V E! 53.0 Ft., wet -~ v~ -- - -- 7 V --54 'Ii 

- - -- l0 1.1' "' -- l4 2.1P' 7 V ~ -- 50/4 -- S5Zl V 'Ii SP -1--55 ,v @ -I-
~ -,_ v, -I- -I- ,v -1---55 

i.2· V 'ii 
_,. 

1--- -.... [4 -..... lo 2.0· ~ V -I- ~ -I- 16 C!,0;() V Ii SP -t::- 57 18 ~ V 0 -- -~ V ,; -~ 

t, V -~ (454.0) 58.0 --58 -3 (16' • ,II< (58.0-62.8 Ft.) CoMpo..ct, olive gro.y -
50/6 2.0' <SY 4/D, SILT o.nd GRAVEL, wet, CML/GP), -- (30½) • f- (FILL) -I- ' SP -::::- /!i9 • @ -

' -I- • -,_ 
' -- ,. -

LOG 
IIOAINGNO. 

LR-102 

51-lEET 
4 Cl' 6 

llfliU.JNC 

START FINISH 
TIME TIME 
11,55 14,30 

1)1,1£ DATE 
10/6/95 10/7/95 

-

1.1 PPM PID 

0.7 ppl"l PID 

0.2 PPM P!D 
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Jl'IIJi1JIIJ1f SOIL BOREHOLE 
LAIDLAW WASTE SYSTEMS INC. 

... Sf1t: P<WE AHO LOCATION llfilU.tlG METHOD: 

4.25 inch t.D./8.25 inch □.D. Hollow Ster-i Auger 

. 

-wrn+oo: 
SPLIT SPOON, 3.0 inch □,D./2 13/16 inch I.D. (SP) 

LAIDLA\.//DU2 RJ-FS/MD 
\,/EST LAKE LANDFILL SHELBY TUBE, 3,0 ;nch □,D./2 13/16 inch l.D. <SH) 

OPERABLE UNIT 2 WATER l£'IEI. 54.0 FT. 

TIME lfr.15 

DAlE 10/8/95 
NORTHING: 1068937.21 

CASlNG D£l'IH DATUM EASTING, 514 788,13 El.tVATION 512.0 60.0 FT. 

l'JRlU. RIC CME 750 SURFACEOONOOlONS 

ANGLE 90• - NA 

SAMPl.E -YER 

!I i! I I i -.£ NUMl!EII f - I ,~ i ll£SCRll'110N Of IIAltRW. 

!- 13 2,0' • (58.0-62,8 F't;,) Cor,puct, olive gra.y -
f- 19 2.0' • (SY 4/D, Sll T a.nd GRAVEL, wet, (ML/GP), -
f- 9 100)( • <FILL> SP -
!- • -
f--61 14 • ® -
I- • -
I- • -
I- • -
!- • -
,-..... 52 •- 1-- -~-~,.... 13 1.4' • -

33 2.0' • -
> 32 (70¼) • ru (449.2) 62.8 SP --

-63 35 " (62.8-76.0 FtJ WASTE, ole!'lollti□ n debris @ -- V 'Ii thu-t a.ppea.rs to huve been 'ourneol, --- 7 V - wet to l'l □ ist, with s □Me olive gra.y Silt --- V 'Ii_ -
-64 below 64.0 F'-t., wa.ste becoMes Moist ta de.Mp 

~ -- 8 11'... ,v -,_ 40 2.0· -
I- 50/5 SSJD V 'Ii~ SP -
f- 7V -
:::-es @ -V ,;- -
I- ,v -
I- -
I- V 'Ii - --ss 1-- -
I- 65 o.s' 'V H -
I- 49 2.0' V I; - -
I- 25 l?SY.J SP -
I- ,v -
>--67 50/1 

V Ii ® -
I- -
I- 7V -
I- -
I- V'li -
>--68 ; V H 1-- -
I- 8 0.4' -
I- 29 2.0' V 'Ii - -
I- -
I- 21 (20¼) 7V SP -
1--69 12 V'l @ -
I- -
I- ,v -
I- v, -
f- -
:::- 70 7 V - ~ -

4 O.G' v ,; M -
I- 9 ifO' -
I- 12 ClO¼) 7 V - SP -
I- -
:::- 71 27 V 'Ii @ --
I- iv -,_ 

Vii -- --n ~v - ~ -
28 -,_ 1.2' V -I- 17 2.0' 

f- '1 V --- JO (60%? SP -
-73 50/5 vv @ --17V f- --- vv ----74 17 V f-+ 1-- -- 50/2 0.0' v~ SP -- 2,0' @ -

17 V -- <OY.) -- --

LOG - ""· LR-102 

SHEET 

5 Of 6 

ORIUJN(l 

START FINISH 
TIME TIME 

11,ss 14:30 

IJAlE DAlE 

10/6/95 10/7 /95 

-

0.1 ppr-i PID 

0,0 ppr-i PID 

0.1 ppri PID 

0.7 PPM PID 
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JIIJT/11111 SOIL BOREHOLE 
LAIDLAW WASTE SYSTEMS INC, 

SITE NAME Nf) LOCAllON llfllJ.JN!l METI«lO: 

4.25 inch I.D./8.25 inch O.D. Hollow Ster, Auger 

- METI«lO: 

LAIDLA\J/DU2 Rl-FS/MO 
SPLIT SPOON: 3.0 inch O.D./2 13/16 inch LD. (SP) 

\JEST LAKE LANDFILL SHELBY TUBE= 3.0 inch 0.0./2 13/16 inch LD, (SH) 

OPERABLE UNIT 2 
IMATEJI L£YEI. 54.0 FT. 

TlolE 10115 

llAlE 10/8/95 
NORTHING: 106B937.21 

CASING DEPTH DATUM EASTING: S14788.13 fllVAllON 512.0 60.0 FT. 

DRiU. RIG CME 750 SU~AOECONOITlONS 
AHGI£ 90" l!l!'ARlNG NA 

SAMPLE HAlo!IIER 

~ i! ! i I -.EN!AIDm ~ - I §~ ~ llDCR!FllQN OF llAlDW. 

I 
,_ 

17 'i7 (62.8-76,0 ft.) CaMpo.cte-d \JASTE. SP -I- deMaiitian debris, l"l□ ist to dal"lp, w1-t.h -I- 'i7 ~ @ -I- saMe alive gray Silt (436.0) 76.0 -.,_ -...__73 
End of Soil Borehole Lag at 76.0 ft -I- -I-

I- -I- -~n -~ -~ -- ---=-1s -~ -I- -I- -I- -t::- 79 --I- -'- -I- -
t::- 80 --I- -I- -
I- -
t::- Bl --I- -I- -,_ -
:::- 1.12 --I- -I- -I- -
t::-113 --- -- -- -
::-B4 --- -- -- -::-85 --- -- -- -
.=-86 ·--I- -I- -I- -'--87 --,_ 
I- -,_ -

-.1- --118 --.. -- -I- --t::- 89 -,_ -,._ -L- -

LOG 
l!OOIHGNO. 

LR-102 

9'EIIT 

6 ()I' 6 

DRUJNG 

SfMf FlNISH 

TIME TIWE 

11,ss 14:30 

DATE DA1E 
10/6/95 10/7 /95 
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Well No. LR-102 
---------

8 or in g No. X-Ref: LR-102 
---------

PIE Z OM ET ER CONSTRUCTION SUMMARY 

Survey Coords: Northing: 1068937 ft. 

Easting: 514788 ft. 

Drilling Summary: 

Total Depth 76.0 ft. 

Borehole Diameter 8 1/4" (0.0-76.0') 

Casing Stickup Height 1.52 ft. 

Driller Layne-Western 
St. Louis, MO 

Rig CME 750 
Bit(s) 4 1/4" ID Hollow Stem Auger Bit 

Drilling Fluid None 

Protective Casing BxB" Square Steel, by 5' long 

Well Design & Specifications 

Basis: Geologic Log X Geophysical Log 

Casing string(s): C = Casing S = Screen 

Depth String(s) Elevation 
+ 1.52 

54.90 -
59.70 -

Casing: C1 

C2 

Screen: S1 

54.90 

59.70 
60.00 

C1 

S1 
C2 

513.52 ---
457.10 

452.30 

2" dia. Schedule BO PVC, 
flush threaded with O-rings 
2" dia. threaded PVC end cap 
(4" long or 0.33') 

- 457.10 

- 452.30 

- 452,00 

2" dia. Schedule 80 PVC, 0.010" machine 
cut slot, flush threaded with O-rings 

Elevation Ground Leve! 512.0ft. NGVD 
Top of PVC Casing 513.52 ft. NGVD 

Construction Time log: 
Start Finish 

Task Date Time Date Time 

Drilling 
CME 750 10/6/95 11:55 10/7/95 14:30 

Geophys.Logging: 
Casing: 
2" I.D. PVC 10/8/95 14:30 10/8/95 15:05 

Filter Placement: 10/8/95 12:50 10/8/95 15:45 

Cementing: 
Development 
Bentonite Grout 10/8/95 16:20 10/8/95 

Bentonite Seal 10/8/95 15:45 10/8/95 15:55 

Well Development 

Stabilization Test Data: 

Time pH Spec. Cond. Temp (°C) 

• Sand Pack: 16-35 mesh Silica Sand 52.2-61.6' Recovery Data: 
• 

Filter Pack: Less than 50 mesh Silica Sand 

50.8-52.2' 

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry 

3.0-47.0' 

Bentonite Seal: Extra high yield Wyo-Ben (100%) 

Slurry47.0-50.8', Chips 61.6-76.0' 

Concrete: 0.0-3.0' ---------------
Comments: 

1" 

! 
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90 
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70 
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50 

40 

30 

20 

'° 0 
0 20 40 60 

TIME (Minutes) 

Supervised by ____ B_._H_a,_ci_ng~t_on ___ _ Site LA!DLAW/OU2 Rl-FS/MO 

Job Number 943-2848 File Name LA102 
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OFFICE USE ONLY 
DATE RECEIVED 

REF. NO. 145106 ...... :··:· ... MJSSOURJ DEPARTMENT OF 

NATURAL RESOURCES 
C.R.NO. CHECK NO. 

DIVISION OF GEOLOGY AND ., STATE WELL NUMBER TRANSMITTAL NO. 

LAND SURVEY 

MONITORING WELL CHECKED BV ROUTE 

CERTIFICATION RECORD APPROVED BY ENTERED 

'"' '"' '"' INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR 
SITE/FACILITY NAME WELL NUMBER 

LAIDLAW 8R.1 D(,Efosl 5A"1 I TMZ•/ /.AIJDF!LL ... .:-102. 
SITE ADDRESS IC!TY STATE ZIP CODE 

~r. CHAl2LE.5 i'.ix.v eo BIZIDG"-m,.J M~ 1,,~44 
OWNER NAME TELEPHONE 

LA10LAv, ~/ASTE. :5Vs7E.lv1 s1 I"'" . .314· 241· :0110 
OWNER ADDRESS ·I CITY 

STATE ZJP CODE 

183!:I "\. B~DIJ,/A'-/ 5T, Luw1~ M., t...:!.102 

VARIANCE 0 YES 
DATE ISSUED LOCATION OF WELL COUNTY :::IT', W..u I S 

ISSUED l!I NO 
SHOW LOCATION IN 

SURFACE ELEVATION 512.,f.) 
VARIANCE NUMBER: 

V SECTION PLAT 

DESCRIBE LOCATION OF THE WELL SO WE WOULD BE ABLE TO VISIT IT 

• SMA~LEST½ \\bT 5'1D£ of e>1TE :J9d GA:>T DF F"E.Nce. LARGEST¼ 

Ln.JE """ !Sa<> Ho1z:n-1 OF ~OUTI-IW~ST A:NCC ___ y, ---" ___ y, ___ y, 

C,,gJ.)lo/2' ( 0,-.1 ;uP ~ ~1u..) 47 5 sec. ___ TWN. N,RNG, l..fill)R W 

LAT. ,35 • .±le..: .Qj_. LONG,_jQ_• 21..' 53. 

MONITORING WELL INSTALLATION 

LA~/JE. WE.STEIZJ-l C,. I I kl<:' 
PERMIT 

CONTRACTOR'S NAME NUMBER Ot..::il~ WPM 

DRILLING CONTRACTOR'S 
LA~~IF:: WESTE/2/J G,,,JJJC, PERMIT 

NAME NUMBER OOldSO WP/vf 

WELL CONSTRUCTION INFORMATION 

"'' 0 MONITORING WELL TYPE OF 0 HAZARDOUS MATERIAL 
MONITORING FOR: {CHECK ALL THAT APPLY) 

o, ~ PIEZOMETER POTEN• ~ LANDFILL 0 OTHER IBI v.o.c. 0 METALS 0 PETROLEUM PRODUCT weLL 
0 OTHER 

TIAL SITE 
□ L.U.S.T. 0 OTHER ONLY 

PRO· LENGTH DlAl,IETER OF WEIGHT OR DIAMETER ANO JOINTS 0 TI-lREAOED MATERIAL 0 THERMO PLASTIC LOCKING CAP? 
TECTIVE CASING SOR# DEPTH OF 
CASING □Rii/4:.LEIN. 0 MECHANICAL O WELDED ~ STEEL 0 FLU ORO POLYMER 0YES0No 
DETAILS 5 81'-(5, IN. O,Je,t:,• 0 OTHER IF USEDl " ,. "· TYPE 

CAP VENTED MATERIAL OEPTH FROM THE SURFACE ~ ABOVE 
DESCRIBE HOW THE FLUSH MOUNT WAS 

~ YES □ NO CASING 0 CEMENT 
TO THE BOnoM OF THE TYPE OF CONSTRUCTED 

GROUT IBI CONCRETE 
CASING GROLfT SEAL : SURFACE 

0 ~L~~~u_~D :'" WEEP HOLE? DETAILS COMPLE, 
TION 

ll'i YES □ NO 
0 OTHER ___ o.O "· MOUNT 

CENTRALIZER USED li9 ,o MATERIAL 
ON RISER 

0 YES LOCATED AT 0 ST AJNLESS STEEL 0 OTHER 

LENGTH DIAMETER OF WEIGHT OR DIAMETER OF JOINTS [!I THREADED t.lATERIAL ~ THERMO PLASTIC RISER RISER PIPE SOR• DRILL HOLE 
0 MECHANICAL 0 WELDED 0 STEEL 0 FLUOR□ POLYMER PIPE 

DETAILS !,(.,,5" "· 2. '"· 5r::1-1So e,'I+ '" 0 OTHER 0 OTHER 

0 CEMENT SLURRY 0 CEMENT/BENTONJTE SLURRY MATERIAL LEtlGTHOF BENTON/TE SEAL 

00 BENTONITE SLURRY BAGS OF BENTONJTE 5'AC INSTALLED IN 
ANNULAR BENTOHITE !fil UNSATURATED SEAL 0 NON SLURRY BENTONJTE 

CEMENT USED SSAL ~ SLURRY 0 CHIPS. 
'!lo BENTONITE USE□-- ZONE 

TYPE: WATER USED/BAG GAL 0 GRANULAR 0 PELLETS 3,6 0 SATURATED ZONE ,.,,, GRAIN SIZE LENGTH OF FJLTER METHOD OF lnfoffll.ltkin ln lllb .I 
PRIMARY l!J SAND PACK INSTALLATION column lo ht- FEET FORMATION 
FILTER R MANUFACTURED 

1upp1i.d In Iha FHI FROM OE&CRIPTION 
PACK lb• 3'5 '/,'t "· ~.s,A, Poue. trom Surt..-:. SURFACE ...... c., column ,.,,, GRAIN SIZE LENGTH OF FILTER METHOD OF Gl•l,5 Cl•~"'t ~ii+ SECONDARY (H SAND PACK INSTALLATION 

FILTER R ~!~~FACTUREO 

D•pth lo bottom ol 

PACK IDD I, 4- " ~-••A. l'L>Vi2.. 
Prol1<:UH ca,lng 

3,0 i,S·7<.. ,.-.,h Sul: 

LENGTH OF SCREEN DIAMETER SLOT SIZE WEIGHT OR MATERIAL 

WELL SOR# f!I PLASTIC . 
SCREEN 

$ 10 ~cM80 R STEEL. ::,IC, DIJ!llh kt Bn•ol,.-~ '\n:-;" ... ,,. . ' 
"· 2 '"· , 1:1,,r,,-,ncn,,n,<:n Annular SHI: 

LENGTH OF SUMP DIAMETER OF SUMP MATERIAL 

SUMP 0 PVC 0 STEEL 
DETAILS R FLUOR□ POLYMER Oaplh lo B•n DI __ .. _ 

eantonll• s .. t .sas 
WAS THE WELL BACK MATERIAL USED LENGTH OF BACK FILLED 

BACK FILLED? BOREHOLE □•plh lo Top ol 
S.2,2 

FILL ~ YES □ NO 
Prlfflll"Y Flller Paek 

ME.D, ElENf, (HIP, 14-4' 
Oap!h lo Top of Iha 

STATIC WATER LEVEL FEETFflOM MUL TlPLE CASED WELLS Jkrffn: s5.o 
MEASURING POINT SUBMIT AOOITtotML AS BUILT DIAGRAM SHOWING WELL 

DATE OF STATIC WATER LEVEL CONSTRUCTION DETAILS INCLUDING TYPE ANO SIZE OF ALL 
CASING, HOLE DIAMETERS. AND GROUT USED. 

MEASURING POINT FOR STATIC WATER LEVEL IS DRILLING EQUIPMENT 

:4•/4 
D1pth ID Bollom ol I.<,. 0 ~ TOP OF RISER PIPE 0 AIR ROTARY [) AUGER TYPE 

~.,,A. th■ Scr.•n: 

0 OTHER Toi.I Depth: 7<,,o 
ELEVATION OF MEASURING POINT 0 REVERSE 0 OTHER DATE WELL DRILLING WAS COMPLETED 

51~.52.. ROTARY I0-O&-")5' 

l HEREBY CERTIFY THAT THE MONITORING WELL HEREIN DESCRIBED WAS CONSTRUCTED IN ACCORDANCE WITH THE DEPARTMENT 

OF NATURAL RESOURCES REQUIREMENTS FOR THE CONSTRUCTION OF MONITORING WELLS. 

SIG/lATURE PRj\RV ~ONTfACTORIPERMIT I 

(,.11 •• ,J 'Jil t,, · M. 
I DATE 

11·15-~S' 
tz;;UREDRILL1r~·1 h.', JI} H.a:v, J . . . 

!DATE 

l\•iS-l5 
MO 780-1415 (7•!15) ,J DISTRIBUTION: WHIT£/OIVISION CANARY/MONITORING WELL CONTRACTOR Pl~~~NER @otDCIIDP..,.I 

MAIL WHITE COPY TO: DEPARTMENT OF NATURAL RESOURCES, P.O. BOX 250, ROLLA, 0 65402 
ENCLOSE $35 PER l.l□NITORING WELL FOR THE CERTIFICATION FEE WITHIN 60 DAYS AFTER WELL COMPLETION 



JIIIIIII SOIL BOREHOLE 
LAIDLAW WAITE SYITI!M$ IHC. 

Slit: NM1E AHO LOCATION DMUHC llffltOO: 
4.25 incl'i LD,/SJ!5 inch □.D, Hollow SteM Auger 

SAUPUNO MmfOD: 

LA!DLA\J/OU2 RH"S/M□ 
SPLIT SP□□ltb 2.D Inch 0.ll./t.5 lnt:h I.D. (SP) 

\JEST LAKE LANDFILL SHE:Lll'f TIJBE• 3,0 Jnch D,P./2 13/16 rnch l,D. (SH) 
□PERAllLE: UNIT 2 WATER I.ML U,.74f"T 

TIME 9tl6 

DATE 1D/20/~ 
NORTHING• 1068527.38 

CAS1Na DliPl'H ~'lW EASTING, 515217.07 ELE.VATIDff 46 0. L 38.0 F'T. 

DRILL RIO CME ,so SURFACE CONDmONS 
MOLE '30" 9EAflflQ NA 

SAUPl.E HNolMER 

' ~ 
I i I SHRE NlllaR I 

MD i I O£SCRPnoN OF IWERl,t,L 

I 
..... 2 .!:!!'..~ Cll,D-2,S Ft.) Stif'F, r,oderote yetlawIsh -- 4 i!.D' t.;; ~ bl"Cwn CIDYR 51'4), CLAYEY SILT, tro.cEP Fine -.... 6 t!!OlON Gro.vel, oc:co.siono.l cobbles, NR, dry, (CL- SP -.... --- 1 B ~ - MU, Cf'ILU © -... -..... 

~ -..... -- ~ -- 2 
!d'..~ 

..... ~ -- 17 
C457.6) e.5 -..... 12 2.1)' -- 13 ~651( ~ (2,5-3.S f't,) Vftl"y stIH, Medll,U'I grciy SP -

..:_ 3 -l!i CNS>, SANDY StL T, \Ittle c-f' (j,-o, vl!Pl, 
© -.... 

I- 0cc1u;;1cno.l cobbles, SR, cia.Mp, (MU, -1-,, (FILL> -.... -.... -- 4 - (J.5-7,5 f't.) Very stiff', net:!IUl"I blutsh ,-- -..... 9 11.7' 
~ 9r11y (SB S/1), SILT, Uttle c:~f' Snnd, \JR, -..... 10 rr- -,._ a ~3lilel - ao...,p, (l,fl>, (f'[l L) 

SP -.... -- 5 ll @ -..... -i- -""- -.... --6 '-- - -- 3 \.t!' -- a if.ii' 
~ -... 

5 ct.alO SP -- --1 4 © --- - -- -- (7.5-10,0 f't,) Stlf'r, MedtuM llght 9ro.y -.... CN6>, SANDY S[L T, Uttl!i' c:-f' Gr-nve\, SR. --a -... - ---- 3 lJ' dnl'lp, CML), CF!LL> --- s elf ~ -.... 
4 Cll!iZI SF' -- -

- 9 
4 - ® -.... -.... -- -.... -~10 - C!0.0-19,3 ft,) firl'I, l'lecihan gro.y CNS), - -2 1.6' -.... 2 e:or SILT, little f'rne So.na, tr-o.ce ll"on -..... 
3 cao:o sto.lnl/lg. SR, do.Mp, (MU, CUJESSl SP -..... 

• -=- f1 2 © --.... -.... - -- --12 ~ - -- 1 1!'.. -- 2 2,0' IN -- 3 (7gX) S? -- --~13 3 0 -. -. - -- -.... --u 2 
..... .-- -,._ i!Jl' 

~ 
SP -.... 2 ro, -.... 3 IDl!l! @ -- 4 -

LOG 
BOfllNC NO. 
LR-103 

SHEEr 
l OF 3 

DRIIJJNC 

START FINISH 
lW,,1£ 1111£ 

14•00 9,00 

0,\'fE ~lE 
10/19/9'.:' 10/20/9'! 

RSMRkS 

@ 12.0 F't. 
Hole !Qegnn MO.king 
go.s o. t low levels: 

I= z 
8 
C!) 
z 
::I 
~ 

.... 
De: 
C 
L.. 
Cl 
z 
,ct 
1,1 

x 

s 
ffl 
CJ) 

9 

al ..,. 
w 
ru 
I 

!'l ... 
~ 

c:i z 
al 
0 -, 

es .... 
;::! .... 
..; 

s 
Q 
Si: 
::c 
(.) 

in 
CJ' 

' M 
lU ..... 
CJ ... 

~ 
C 

I'"! 
Q 

§ 

w 
I 
9 
u: 



JIIIIIII 
LAIOLAW wAsm e-Vlitl!lil& we. 

Sffl! ~ AND LOCATfON 

LAlDLA .... /IJU2 RH"S/MO 
VEST LAl<E LANDFILL 

OPERABLE: UNIT 2 

SOIL BOREHOLE 
DRlJJNG MEl'HOD: 

4.25 inch I.D,/825 mch tl.D. Hollow St('M AUQl;'r 

SMPLING MEIHDO: 

SPLIT SPOON• 2.0 ,nch 0.D✓l.5 Inch I.D. CSP) 

SfiELBY TUBE• 3,0 Inch 0.0,/2 13/16 !Och I.JJ, 

WA1ER I.E.Wl. i!6.74 f"T 

TIU£ g,u; 

LOG 
80ftM NO, 
LR-103 

SHEEf 

2 OF 3 

DRIUJNG 

STMJ' 
BIE 
14,00 

FINISH 
TIME 
9,00 

NORTHING• 1068527.38 
DAlE 1D/ e<J/g~ DATE DI\TE 

t-CASINQ---OliPIH--"'l'-3-a.""o•••T-.+----t----t----1 10l'19/95 10/20/9~ 
DI\TUM EASf!NG• 5t52l7.07 El.£VA110N 460.! 

DRU. RIQ CME 750 SURFACE C0NDmaHS 
NC£ 90" EMINQ NA 

SWPt.£ HMIIER 

.,:_ 18 
i
i--i-:::-19 ,_ 
,._ 
i-

:::-20 .... 
i
i--

=-21 ----22 -----23 --.... -=-24 ---
=-25 ,... --::,- 28 ---
::...27 
i
i-
i----28 

J 
3 
4 
5 

l 
2 
2 
4 

2 
4 
6 
7 

e 
4 
5 
B 

6 
12 
17 
15 

4 
4 
6 
15 

8 
8 
15 
15 

~~ 
~ 

:~:T:?: 

i-

HO:t '''' : : : : ~ . '"" ... , 
···"' ... , 
: : : r-

: : : -~ .. ,, .. .,. .. 

~ ... .... 
.... 
,, ... 
,I, I I I 

! ! ! i ~ ...... 
"' ~ ,t I 
.. ■ ,,., 

• 1-:11 .. 

SMFU:tf&MaR 
NI) 

DESCRFIIOH OF' IM1DIW. 

CUI.0-l9,3 l"t,) F'irl'!, Medlun gro.y CN5>. 
SILT, !;ttle Flne Sa.net tra.ce Iron 
staining, SR, darip. (MU, CL□ESS) 

f'roM 18.0-1'::l.O Ft. wet 2:1:me 

(19.3~24,2 f't.) F'lrM, grayish 101111::k CN2), 
SIL. TY CLAY, Nit da.Mp, CCU, CALLUVllff,I) 

Ii! 22,3 Ft. color changes to !'ledn.11'1 da.rk 
gro.y (N4) 

rn4 . .2-3e.o F"t.l car,pa.ct. Me-dluM gro.y to 
ME!diuM da.rk gra.y (N5 to N4), F,ni;., SAND, 
tr1u:e Silt, NR, do.Mp. (SP), (ALf..WitftO 

f'ror1 27.2-27.5 Ft. CLAYEY SILT !o.yer 

(440.B) 

SP 

® -
SP 

® 
-
SP 

19.J @) 

SH 

® 

SP 

@ 

2-1.2-

SP 

@ 

SP 
@ 

SP 

@) 

--------------------------------------------------------------------------

RaMKS, 

Ii! 2&.D Ft. 
encountered water 

I 
(.J 

c., 

3 
ii: 
C 

a ... 



,,,,,,, 
SOIL BOREHOLE LOG 

LAIDLAW WASTE 8YSTl!M8 !KC. 

· SITE NAME ANO 1.0CA'IION DRIWNC_ME'rHOOI ~NO. 

4.25 inch Ui./8.25 ;nch O.D. Hollow SteM Auge.- LR-103 

sm 
SoWPUHQ YEnm 3 Of' 3 

LA!DLA\//ClU2 R!-f"S/MO 
SPLIT SPOON! 2.ll Inch O.D,/1.5 inch I.D. CSP) ORIUJNO 

..,EST LAKE LANDFILL SHELBY TUllt• 3,0 inch Q,Jl,/2 13/16 IOCh I,D, CSH) STMT FINISH 
OPERABLE UNIT 2 WA1Dll!.VEL t.'!6.74 tT TME TIME 

TIME 9'16 14•00 9,00 

EAlE 10/20/95 DATE DATE 
NORTHING• 1068527.38 

CASING mP!H 10/19/95 10/20/9~ 
CA1Ulil E:ASTlNG• 515217.07 El.£VA110N 460.1 38.0 n, 
DRU. RIC CME 750 SURFACE CONlXl'IONS 
N«lt.E go• SEARING NA 

SAMPLE IWIIU 

b ~ I I I SWLENuta:11 I 

i 
NID i REWRICS 

55 DESCRIP110N OF IMIERW. 

- 4 l,:i• .laljl9• Ci:!4.E-38,D Ft,) C0Mp11ct, Medll.1M g.-a.y to -1-- 4 ii.ir' ...... Medr1m dc..-k g.-a.y CNS to N4>, fine SAND. -..... I -i-. 7 1511 ..... tro.ce Silt, NR, d11rip, CSP), CALLUVlUIO SP -...... 
::- 31 to ...... 

@ -........ -._ 
.., .... II- I- -

i- •11-•• -
z 
c:i 
I-
~ 

1-- ., .... - ... 
:::-32 , I I • i,- - -

5 1:r. 
..... -- 1l i?.O' .. , ' ~ f°r"OM 32.3-32.5 Ft.. lnyer-s of' aecnyed -. 

14 &SXl ....... 
vegetntlcn -

...:._33 
...... SP -27 ....... 

@ -..... -i-
~ "' ' "' i..-1-- ..... -.... .... -- ,. ... -1••· :::-34 ... ,, • i.- ,-- -E, ,1,,1,,1 .. -

.,; 

I- i'ii 15 
"- C A Si! % 
< :c (4 c,.) 
':t .... 12 . .... -- ...... -15 ..... SP 1-- .... -::-35 15 .... @) -.... -i- 1,i, I I, -i-

...... -.. ',. .... If" ■ 'II -::-36 .... ~ ... ,-- -
5 .... -1t11• 

I- 6 , .... -... 
12 

Jfl ... 

SP -- ..... --37 14 .... 
@ -.. .. @ 37.n rt • SAND becaries ~eriluM to Ane ..... I I I ♦ -.... ,, , . g.-,:uned -.... ,. • I • -- i' • I • (422.!) 38,0 -~38 

..... -End of' Soil B0r-1;?hole Log c. t JS.II f't, -.... -.... --- ---39 -- -... -- -.... ---40 --- -.,_ -.... -- -t::_- 41 --;.... - a) - -- -
::::-42 --.... --- -
~-43 ---

..,. 
a) 
ru 
I 

('l .., .,. 
0 a, 
ii _, 

- -i- -1-- -:::--4-4 --.... -I- -.... -

.. i::..i 
~ I 
m LU 
0 ...J 
-, i::;: 



Well No. LR-1os --------
Boring No X-Ref• LR 103 -

I PIEZOMETER CONSTRUCTION SUMMARY 

-,1 I Survey Coords: Northing: 10685.27 ft. Elevation Ground Level 460. 1 IL NGVO - Easting: 515217ft Top of PVC Casing 461.28 ft. NGVD ".'. 
~o 

' ~1 Drilling Summary: Construction Time log: 
Start Finish 

Total Depth 40.0 ft. Task Dale Time Date Time -- -- -- --
Borehole Diameter B 1/4" (0.0-40.0') Drilling -- -- -- --

1.10ft. Casing Stickup Height CME75 10/19/95 14:00 10/20/115 9:00 -- -- -- --
Driller Layne-Western -- --.... 10 -- --

SI. Louis, MO -- -- -- --Geophys.Logglng: - -- -- --
Rig CME750 Casing: - -- -- --
Blt(s) 4 1/4" ID/8 1/4" O.D. Hollow Stem Auger B11 2" 1.0. PVC 10/20/95 5:55 10/20/95 6:59 -- ~- -- --

-- -- -- --~,...,... Drilling Ffuld None 
-20 

~- Filter Placement: -- -- -- --
10/20/9$ 8:1Q 10/20/95 10:ll5 

~ axan Square Steel, by 5' long 
-- -- -- --Protective Casing Cementing: -- -- -- --

J$. J.¥. 
Development -- -- -- --... Bentonlte Grout 10/201!15 10:3$ t0/20195 lO:GQ ... ... . .. ... Well Design & Specifications Bentonite Seal Toifilf/i5 I0:2S loiFoiiis "'iiii3s , .. ... 

"F.';' ... . .. --- -- -- --... ... 
:::~ ... '' . 

Geophysical Log ... ... . .. Basis: Geologic Log X 
.-30 ···- . ., ... - ---... - ... .. ' Casing strlng(s): C = Casing S = Screen Well Development •·· 

T • • ........... . ' . 
. '. ' .. - ' .. . ' . ···- ... 

"' 
... Depth String{s) Elevation .. ... - ... . '. ··- + ,. 10 28.60 Cr 461.28 4-31.SO .. - ... . . ' - -

•d ---·-· . '. .. - - 28.60 - 38.40 S1 431.50 - 4.21.70 ::=:;: ---.,, ........ 
38.40 38.70 - C2 421.70 - 4.21.40 ---- ---- ---- - Stabilization Test Data: ---- -

~ ---
Time pH Spec. Cond. Temp (°C) 

Casing: C1 2" dia. Schedule 80 PVC, 

.-50 nush threaded with O-rings 
C2 2s dla. threaded PVC end cap 

W long or 0.33') 

Screen: S1 2" dia. Schedule 80 PVC, 0.01 QH machine 
cut slot, flush threaded with 0-rings 

60 
Sand Pack: 16-35 mesh smca sand 25.3-39.7' Recovery Data: 

Filter Pack: 100 mesh SIiica Sand 23.6-25.3' ,oo 
510 

ao 
Grout Seal: Wyo-Ben Grout Well Bentonite Slurry 

a 
70 
~o 

3.0-13.0' l!!IO 

-70 •o 
Benton!te Seal: Extra high yield Wyo-Ben (100%) ... 

.JO 

Slurry 13.0-23.6' 
20 
,o 

Concrele: 0.0-3.0' 0 
0 20 .. 0 50 BO !00 

TIME (Minutes) 

Comments: 
60 

Not ta Scale Supervised by M. Sand/or! Site LA1DLAW/OU2 R!-FS/MO 
Job Numbel 043 2848 - File Namto LA103 



.. 
OFFICE USE ONLY DATE RECEIVED 

REF. NO. 145107 .,:.•::";;-.·-~:-. MISSOURI DEPARTMENT OF 
NATURAL RESOURCES 

C.R. NO. CHECK NO. 

DIVISION OF GEOLOGY AND STATE WELL NUMBER TRANSMITTAL NO. 

LAND SURVEY 

MONITORING WELL 
CHECKED BY ROUTE 

CERTIFICATION RECORD APPROVED BY ENTERED 

"" '"" '"' INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR 
SITE/FACILITY NAME WELL NUMBER 

LA1D/..MJ 5£.iD<:,ETON SAN,rA11.,1 LANDFILL- L~·Jc:,, 
SITE ADDRESS ICITY STATE ZIP CODE 

5r. ~IIA£1.E5 l'.ol!ll Op B121P6e.TD/J MQ !,,304,4 
OWNER NAME TELEPHONE 

L,-\1Dt..Aw WASTE S'/STSMS /NC, 314 • 241 • 37 ID 
OWNER ADDRESS !CITY STATE ZIPCOOE 

1~3/j ,J. /3~UADW•I'/ 5T, Lt.>1JIS Ml) (o ~102.. 

VARIANCE 0 YES 
DATE ISSUED LOCATION OF WELL COUNTY !51. Lours 

ISSUED ll<J NO 
SHOW LOCATION IN 

SURFACE ELEVATION 4<,o.1 
VARIANCE NUMBER: 

V SECTION PLAT 

DESCRIBE LOCATION OF THE WELL SO WE WOULD BE ABLE TO VISIT IT 

"l \NE;'!i.T BAx ~ 61ZA\JEi... PILE """'-
SMALLEST¼ LARGEST Y, 

,>'.':IPJ-lt'LT r:..-.,~:t ■ ___ ¼ ___ •t. ___ 1/, ___ \\ 
SEC. ___ TWN. 47 N,RNG, 5 ~AW 

LAr._M_• 41,. . ..122.. • LONG,.....:lE_G ..?k...: --1!:L-

MONITORING WELL INSTALLATION 
•. i '• PERMIT 

CONTRACTOR'S NAME LMIJE WESTE.12N G:,,, />Jc, NUMBER OOl258WPJ.1 

DRILLING CONTRACTOR'S LA,,,.,e: WE: 5 l'l. "''" 
G,,1 />JC, 

PERMIT 

NAME NUMBER DOL2S8 WPfvi 

WELL CONSTRUCTION INFORMATION 

TYPE 0 MONITORING WELL TYPE OF 0 HAZARDOUS MATERIAL 
MONITORING FOR: {CHECK ALL THAT APPLY) 

OF ~ PIEZOMETER POTEN• ~ LANDFILL 0 OTHER 181 v.o.c. □ .METALS 0 PETROLEUM PRODUCT 
WELL TIALSITE 

0 OTHER D L.U.S.T. 0 OTHER ONLY 
PRO• LENGTH otAMETER OF WEIGHT OR DIAMETER ANO JOINTS D THREADED MATERIAL 0 THERMO PLASTIC LOCKING CAP? 

TECTlVE CASING SOR• DEPTH OF 
CASING '"J!,s,f.S:'m. D MECHANICAL 0 WELOEO IKJ STEEL 0 FLUOR□ POLYMER BJ YES O NO 
DETAILS 5 IF USED\ "· a~a '" 0,18:5 ""° "· D OTHER TYPE 

CAP VENTED MATERIAL DEPTH FROM THE SURFACE IKJ ABOVE 
DESCRIBE HOW THE FLUSH MOUNT WAS 

l8J YES 0 NO CASING 0 CEMENT 
TO THE BOTTOM OF THE TYPE OF CONSTRUCTED 

GROUT 
CASING GROUT SEAL SURFACE GROUND 

WEEPHOLE1 DETAILS 
Iii CONCRETE •• • ~,·,-,;,·,;;1,Y.I COMPLE• 0 FLUSH•~- .--.~-:;; d 

,. 

gj YES □ NO 
0 OTHER __ 3,o TION 

"· MOUNT 

CENTRALIZER USED jjg •□ I MATERIAL 
ON AISER 

DYES LOCATED AT 0 STAINLESS STEEL 0 OTHER 

LENGTH DIAMETER OF WE!GHTOR DIAMETER OF JOINTS !!I THREADED MATERIAL g) THERMO PLASTIC 
RISER RISER P1PE SOR# DR!LLHOLE 

0 MECHANICAL O WELDED 0 STEEL 0 FLUOR□ POLYMER PIPE 
DETAILS .31,2 " 2. '" :SCHBo e.:4 '" 0 OTHER 0 OTHER 

0 CEMENT SLURRY 0 CEMENT/BENTONITESLURRY MATERIAL LENGTH OF BENTONITE SEAL 

~ BENTONITESLURRY BAGS OF BENTONITE me INSTALLED IN 
ANNULAR BENTONITE 0 U/IISA TURA TEO SEAL 0 NON SLURRY BENTONITE 

CEMENT USED SEAL IRJ SLURRY 0 CHIPS., 
ZONE 'II, BENTONITE USED __ 

0 GRANULAR 0 PELLETS ID,lo TYPE: WATER USED/BAG GAL ~ SATURATED ZONE 

"'' GRAJNSIZE LENGTH OF FIL TEA METHOD OF lnhmnatloll In lhl• 
PRIMARY ~ SANO PACK INSTALLATION cofumn lol>IP FEET FORMATION 
FILTER ~ MANUFACTURED 

,upptlfll ln UM FHI "'OU DESCRIPTION 
PACK llo· 35' 14,i "· 1-1.~.A. Poue rrom Surfac• SURFACE ...... " .. column 

"'' GRAIN SIZE LENGTH OF FILTER METHOD OF D·l Gn1vei:th1 d"i SECONDARY [I SAND PACK INSTALLATION 
Depth lo bollom of FILTER 

~ ~!~~FACTUAEO PACK 100 1,7 " w . s... . Fb!., 12. Proltc!IH Cuing 
.3,0 Seal: 

LENGTH OF SCREEN DIAMETER SLOT SIZE WE!GHTOR MATERIAL 
1-2b s·d~'I C\'(.;' WELL SOR• l!J PLASTIC 

SCREEN 
IO 2 lo R STEEL Depttl to B•n ol 

"· ·~ 5"~ 60 ~ t ,nan pn, vucc An/1.1111.rSUI: -13.o 
LENGTH OF SUMP DIAMETER OF SUMP MATERIAL 

SUMP 0 PVC 0 STEEL 
DETAILS R FLUOR□ POLYMER o,pth toe,,. 01 

-··-- a,nlcnlla Sul: 2?>.c. 
WAS THE WELL BACK MATERIAL USED LENGTH OF BACK FILLED 

BACK FILLED? BOREHOLE D•plh lo Tep of 
ZS.3 

FILL 0 YES ~ NO 
Primary FIiter Pack: 

D,plh la Top al lht 
2J.-4u s,i;,, ""n4 

STATIC WATER LEVEL FEET FROM MULTIPLE CASED WELLS ScrNn: .:lo-.:, 
MEASURING POINT SUBMIT ADOtTJONAL AS BUILT DIAGRAM SHOWING WELL 

DATE OF STATIC WATER LEVEL CONSTRUCTION DETAILS INCLUDING TYPE ANO SIZE OF All 
CASING. HOLE DIAMETERS, AND GROUT USED. 

MEASURING POINT FOR STATIC WATER LEVEL 15 DRILLING EQUIPMENT 
4'/4 ,1.s.A. 

Otplh lo Bottom ol 
~ TOP OF RISER PIPE 0 AIR ROTARY fll AUGER TYPE 

the SaHn: .tlo.o 
0 OTHER Tolal DapU\: 40.0 

ELEVA HON OF '.;!fui~~rg POINT 0 REVERSE 0 OTHER DATE WELL DRILLING WAS CO'-IPLETEO 10-2o~c,s ROTARY 

I HEREBY CERTIFY THAT THE MONITORING WELL HEREIN DESCRIBED WAS CONSTRUCTED IN ACCORDANCE WITH THE DEPARTMENT 

OF NATURAL RESOURCES AEOUJREMENTS FOR THE CONSTRUCTION OF MONITORING WELLS. 

SIGt,,IATURE PRIM~RY CPNrArTOR/PEt;lT. _, I '/l , { ... \ \ .·,. '>-1 (, ,,:1' • 
IDATE 1z;ATURE01lER/PE~ 

11-15·~,5" .J;,JlltMI ,111 • ,\,\, 
MO 700-1-415 (7·951...- ISTRIBUTION: WHITE/OIVlSION CANARY/MONITORING WELL CONTRACTO- PINl(JOWNER 

'~All WHITECOPV TO: DEPARTMENT OF NATURAL RESOURCES. P.O. BOX 2SO. ROLLA. MO 65-402 
ENCLOSE Sl5 PER MONITORING WELL FOR THE CERTIFICATION FEE WITHIN 60 DAYS AFTER WELL COMPLETJON 

,□ATE 

11-15·95 

OfClCUll'°"'" 



( 
JIIJIIIIII SOIL BOREHOLE LOG 
LAlDI AW WASTE 8YIITEMI INC. 

Sin: NMIE ANO LOCATION MIWNQ ME1MOD: 80flltC NO. 

4.25 ;nc:h f,D,B.ZS mch 0,b, Hollow Steri Auge,.. LR-104 

Sffm 
. SofiMPI.IHO: MElHOO; l OF' 3 

LAIDLAWl□U2 RJ-fS/HO 
SPLIT SPOON, 2.0 rnc::h 0.D./1.S lnCh [.D. CSP) GRIUINO 

VEST LAKE LANbftLL SH£LBY TUBE• 3.0 ,nch □,D,/2 13/16 1ncli I,D. (SH) SfMr FINISH 
OPERAllLC UN!T 2 WA'IER 1£\IEL 26.0 FT. as.ir. n. llfE llllE 

llfE 14•25 7,44 13dl0 1s,es 

Mt£ 10117/!15 10/18/95 DATE Di\TE 
N□RTHlNG1 1068078.&3 

CASING DEPIH 10117/95 10/17/95 
DA1UM EAST ING• 515623.34 El.£VATION 458,0 26.S H. 38.0 fT. 

DAIi.i. RIG CME 750 SUAf'N'.:E CONOmONS 
NG£ 90" etWNG NA 

SAMPLE IWAIER 

n j I I I SMIPt.E MAIER ! 

i 
AND I REMARKS 

0£SCRIPf10H CF lfA1ERW. 

.... " • co,o-a.o ft.) Dense, yellowl~h grey -..... . ' (SY 8/ll, LIHCSTDNE GRAVEL, llti:Llii' Fines, -.... It • -.... . ' SR, di:ir,p, (Ci?), (ROAD BASE) -i-- 1 • • NS --- • • --- II • --- a I -
:z 
C 
I-
.a! 

i... .. - • (456.0> 2.0 -=- 2 -9 .!::i: ~ C2.0-4,0 Ft,) Very st,f'f', light oltvlii' -- 9 e.e• t,.; 9r11.y <SY 6/U, CLAYEY SILT, lrttte -
* !3 m1~ ~ Cir-avel, tro.ce brick pJeces, SR. dl1f'lp, -- SP -- 3 15 ~ CCL-ML), (flLU -,_ CD ·-i-

~ !- -.... -'- -._ 4 N - ,__ -- 5 0.7· ~ ~ 
(4,0-l!l.O f't.) Stif'f', light olive 9ra.y ~ ..... 9 [W~ (SY 5/e), CLAYEY SILT, lltttt- Grc.11et, SR. -- g :ml~ ~ da.Mp, CC!.-ML), (FILL> -,_ SP -

::- 5 12 
~ ® --- ·N -,_ -

i- ~ -=- 6 - - -5 ~ ~ ~ -- 5 e.a· -- l~a:C ~ -- 6 
~ SP -=- 7 

B 

~ @ --- ~ -- -- -=- 8 0.S' :s - - -5 
alf~ ~ -- B - -- 10 (!5~1 ~ -- SP -=- 9 

ll -~ 0 -- -- ~ -- (448.0) 10,0 -=-10 C!0,0-18.0 f't.l Caripo.c::t, light olive> -5 I.a• -- 9 u l:ir-own o.nci ltght olive gray (SY 5/6 and -- IE' c.,a;p SY 5/2), SILT, tr-o.c:.e Gr-o.vel; tr-11,ce Fe> -- ~ SP --11 S0/6 sto.lnlng. bttlP ciec:o.yed plant r1atter, 
@ -- SR, d11.r,p to r,o,st, (ML), (ALLUVIUM) -..., -

.... 

... 
.... ~ gj 
r... Q 
IOI 
~ :z 

<C 0 I,') 

:E 

In 
O' 

' r,. ::;: 
~ E 

ffi 
t!J 

~ Cl g 

en - - .... - -- -
::;-12 ._ ...-- -9 1.5' -- 3 . lo- -- ::l 75%) ~ -- SP -.-13 4 -' 

below 1:3.0 Ft. color- c::ho.n9es to grayish © -. olive grt-en C5GY J/2). loirt::OMt'S M01St -
""' 

..... -i- -:::-u ..... - --.... -,_ -.... -

fl,; 
I 

M ~ .... 0 a, 

5 

d ~ z I 
QJ UJ 
0 -I 
~ C: 



""'""'"' LAllltAW WASTE SYSTEMS INC. 
SOIL BOREHOLE LOG 

sm: lw.tE MO UX:..TION DRIU.l«I lilEJHODl 

SN.RlNO UE'ftat 

LAIDLAIJ/□U2 R!-fS/MO 
\JEST LAKE LANDFILL 

OPERABLE UNIT 2 

SPLIT SPIJ□Ht 2.0 ,nch 0Jl✓1.5 Inch I.D. (SP) 

N□RTHINu, 1068078,63 
0.,.11Jl,t EASTING, 515623,34 

DfflU. RIC CME 750 

£1.EVATKlH 458,D 

SHELBY TUBE• 3.0 inch 0,IJ./2 13/16 im::h I,D, (SH) 

WA1ER l£¥a 26,0 FT. 25.6 FT. 

11£ 

DAlE 10117/95 10/IS/95 

CASING OEPl'H 26,5 F'T. 38.0 n. 
SURFACE CONDmONS 

Nd.£ 90• EM1NG NA 

SIMA.£ HMIUER 

-
.:...1a ,_ .... .... -:=-19 .... .... .... 
~20 .... -.... 
=-21 ---;:::- 22 ---=-23 --
=-24 .... ,_ -
=-25 .... -.... .... 
-26 ,._ 
,._ .... .... 
:::--21 ..... .... 
1-

-28 

=-2a .... ._ .... ,_ 

3 
8 
5 
6 

2 
5 
7 
12 

1 
4 
5 ., 

2 
4 
4 
5 

2 
3 
6 
6 

2 
6 
12 
12 

2 
5 
6 
7 

1,4' 
e.if 
mr.a 

..... _ 
, ......... 

::!) 

~NlllaR 
DESCRIPl10H OF IMTERML 

c10.o-1a.o ft.l Col'lpo.ct, lr~ht ot1veo 
brown o.nd light olJveo gro.y (SY 5/6 end 
SY s,2,, SILT. tr1:1ce Gro.vet, 'tl"D,CE' Fe 
sto.lning, \1ttle cieco.yeci pl=t l'I0.1:teor, 
SR, clnrip to MOISt, <ML), CALLUVIUM) 

/-'rem 16.5-17.0 Ftv gr-o.ylsh olJYe gN>en 
C5GY 3/2), SIL TY SANO tctyer, Moist, CSMl 

(la.0-26,2 f"t,) F"lrl'I to stiff, do.rk grcty 
(N3), SIL TY CLAY, NR, dctM!J, CCL), 
(ALLUVIUM) 

froM 23.3-23.B f't. wet Silt zone 

Frori 2s.a-as.2 Ft. we-t Silt zone 

(26,2-37,3 f''t,) CoMpllC't, ciQl"k gra.y (N3), 
/-'ine SAND, little Sitt, cccnstona\ Silt 
lo.yers, N~, w..-t, CSP), CALLUVlUM} 

----,-- ---
SP --
@ ----

(440.0) 18.!l ----
SP ... -® --------SP --
® ------ ---
SP --
@ --------
SP --
® -----(-431.S> 26.2 - ---
SP --@ --------
SP --@ -----

80RINGNO. 
LR-104 

SHEET 
2 o, 3 

ORIWIG 
STMT 
TIME 

13,00 

FINISH 
TIME 
L5•25 

10/17/95 10/17195 

REMARKS 

i as.o ft. 
Frrst Free wctter
encauntered 

8 
~ 
3 
i2 
0 



IIIIIIII SOIL BOREHOLE 
LAIDLAW WASTE 8V811.!M8 INC. 

Sff'E r-w.t MO lDCATIClH ORIUK: UEl'HOO: 
4,25 inch I,D.B,25 ;nch □.!l. Hollow Steri Auger 

SN,tPlJtC til£l'HOD; 

LAIDLAW□U2 RH.SIM□ 
SPLtr SPIJIJN, 2.0 inch O.D./1.5 inc;h I.D. CSP) 

WEST LAK£ LANDFILL SHELBY TUBE) 3,0 ltlch 0.D,/2 13/16 Inch l,D. tSH) 
OPERABLC UNIT 2 WfflR L£WJ. 26.0 FT. ES.6 FT. 

11M£ 14•25 7,44 

OA'IE 10/17/95 10/IB/95 
NORTHING, 1068078.63 

CASING DEPIH DATUM EASTING, 515623.34 ELEVATION 458.D 26.S FT. 38.0 F'T. 

DRIU.. RIG CME 750 SURFACE CClNOJl'IONS 
AHm.E 90• l!IEMINC NA 

!WilPI.E WtlMJI 

n il I I I SMIII.ENUl&R i 
Ne i I ODeRIP1lQN Of' WillRW,. 

I 
.... 5 r.i;• ., .. (26,2-37.3 f't.) COMpo.c::t, dnrk g.-a.y (/,13}, -.... 7 a.ii' .... Fme SAND, l1tt1"' Sll.t. occc.s1ona.l Silt -.... ..... 

~ -.... 8 1ae:n ...... la.yers, NR, wl!"t, CSP), CALLUVJUM> SP -I I I • 

:::- 31 11 't 1111 @) -. ~ ... @ 34.0 rt. cmol" c;ha;nges to ned1un da.rk -.... ..... . 
gr"c.y CN4) -..... : ; : : 1-- -.... • I I ■ -;:::-32 ....... ..... ~ Fron 35.5-315.0 Ft. t,-o.ce ca.,...loomzed wood - -2 1.-4' 

t, MIi, -- 3 u. .... ~ -- 5 C7Jrn • I! •• 

SP -I I 4 • -=-33 6 ....... 
@ -I 11 - • ...... -.... tttl" - -;.- II, ,p I• -- "··· -;:::- 34 

....... ,__ ;-- -2 1£ .. ,, .. -.... 3 i!,D' -..... .... -4 c11a:o ..... SP - 111••· -::-35 5 .... @ -....... -'"- •·"-- -,_ ...... 
• ~ It • I- -- I·•. -=-36 11 ..... - --- -D 1,5' • •t• -..... - 1 u . , ..... -- 2 75~1 .. t It. ~ SP -- ..... -::--37 4 ....... 

@) -
~ 

(420.7) 37,3 -- C37.:l-3a.o f't.) Mt>dll.lM cla.r-k 91'"0.Y (N4), -- - -- f'lrr, S[LTY CLAY, NR, do.Mp, CCU (420.D) JB.O -::-38 E:nd of' Soll B0reh0lE" Leg o. t 38.0 ft, --- -- -- -::--39 --- -- -- -::--40 --- -.... -- -
::--41 --- -- -- -::-42 --- -- -- -·-43 --. -"-- -- -::-44 --- -- -- -

LOG 
8DRIC NO. 

LR-104 

SHEET 
3 or 3 

ORIUJNG 

STAR!' l'1HlSH 
TIME TIME 

13100 15•25 

lli\TE DlTE 
10/17/9!: 10/1719'5 

m,i,wcs 

Bl!'go.n il"IJl!'C t;ng 
wo.ter to c:ont.-ol 
1-teo. v1ng so.nds .... 

~ 
I... 

"" ~ 
VI 

:I:': 

~ 
63 
Cl) 
Cl) 

9 

cc .,, 
a) 
n, 

' 

z 
C: .... 
;::i ... 
= 
~ 
Q 
S,c: 
:J: u 

.n 
I:' ..... ... 
' 9. 

~ 
C 

l'1 .., 
:. C 

5 



\A/ell No. LR-104 --------. -Boring No X-Ref• LR 104 

PIEZOMETER CONSTRUCTION SUMMARY 

survey Coords: Northing: 1068079 ft. Elevation Ground Level 458.0 ft. NGVD 
I ,......... II 
;: Easting: 515623ft. Top of PVC Casing 459.73 It. NGVD 

"0 , 
Drilling Summary: Construction Time log: • " 

~ 
~,.. Start Finish 

I I 
t::: Total Depth 40.0 ft. Task Date Time Date Time -- ~ --
~ 

Borehole Diameter a 1W (tl.0-40.0') Drilling 
casing Stickup Height 1.73 ft. CME750 

-- -- -- --
10/17195 1:1:0D 10117/95 1!i:25--- -- -- --Driller Layne-Western 

lO ~ -- - -- --
St. Louis, MO -- -- --Geophys.Logging: ---- -- -- --

Rig CME750 casing: -- -- -- --4 i/4" ID Hollow Stem Auger Bit Bit(s) 2• I.D. PVC 101111/96 7:45 10/18196 7:411 .. ' -- -- -- --

~ 
-- -- - -Drilling Fluid None 

'20 Filter Placement: 
-- -- -- --

I0/1BIS5 7:11:!. 10/tB/95 8:41 

~ 
-- -- - --Protective Casing ax8" Square Steel, by 5' long Cementing; -- -- -- --

~ ¥.: Development -- -- - --Bentonlte Grout ltll1B/ll5 a:44 10118/95 a:51! ... ... Well Design & Specifications Bentonlte Seal Wiiisi 8:5& 10/!B/Dli '"ii:oii . ., ··-· ... ... . . . -- -- -- --~::-=: ... ... Basis: Geologic Log X Geophysical Log 
JO ~:~ - ... . . " ---

, .. - .. , 
... Casing strlng(s): C ... Casing S= Screen Well Development ... - '"' 
... ... . ., . .. --·- ... . . . ... - ... 

:.::- , .. . '' Depth String(s) Elevation . . . 
'" - ,., . . ' 

+ 1,73 28.40 c, 459.73 42&.eo ... - ... ... - -... ... ............... ... 
~ ---... . ... 28.40 - 38.20 s, 429.60 - 419.B0 :::.::;:;:;:;::,::: ···········- 38.20 38.50 C2 419.80 •••• ~ •• • • '.- J - - - 419.50 

- -
- - Stabilization Test Data: 
- -

Time pH Spec. Cond. Temp ("C) 
Casing: C1 2" dia. Schedule 80 PVC, 

'-50 flush threaded with 0-rings 
C2 2a dia. threaded PVC end cap 

W long or 0.33') 
Screen: S1 2" dla. Schedule BO PVC, 0.010" machine 

cut slot, f"lush threaded with 0-rings 

-so Sand Pack: 16-35 mesh Silica Sand 25.7-40.0' Recovery Data: 

Filter Pack: 100 mesh Silica Sand 24.3-25.7' 100 
110 
so 

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry I 
'70 
so 

3.0-13.0' 50 

-70 ... 0 

Bentonlle Seal: Extra high yield Wyo-Ben (100%) ... 
.30 

Slurry 13.0-24.3' 
2D 
,o 

Concrete: 0.0-3.0' 
a 

EID 0 ~Q ... 0 1!10 1D0 

TIME (Minutes) 

Comments: 
80 

Net to Seale Supervised by M. Sandforl Site LA!OLAWIOU2 RI-FS/MO 
Job Number 943-2848 File Name LR104 



OFFICE USE ONLY 
DATE RECEIVED 

REF, NO. 145108 

• 
MISSOURI DEPARTMENT OF 

NATURAL RESOURCES C.A.NO. CHECK NO. 

DIVISION OF GEOLOGY AND STATE WELL NUMBER TRANSMITTAL NO. 

LAND SURVEY 

MONITORING WELL 
CHECKED BY ROUTE 

CERTIFICATION RECORD APPROVED BY ENTERED 

"". '"' "". 
INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR 
SITEfFAClLITV NAME ,J'ELL NUMBER 

L/\IDLMI i3elD6ETO/.-I 5AIJ ITAi<'/ LA>JDF" Li2• I04 
SITE AOORESS I CITY STATE ZJPCODE 

sr. CHAl2LES £'..:ell. f2o. BIZ! ll6et<->tJ Mc b~o44 
OWNER NAME TELEPHONE 

L,1.\IDLAV./ IJJA= '5ySTE.M5, /IJC, 314·241· 3710 
OWNER ADDRESS !CITY STATE ZIPCOOE 

10?:iB ,.!. Bf2oADWA'/ ST. lou15 fv1o ~3/0.;!. 

VARIANCE □ YES 
DATE ISSUED LOCATION OF WELL COUNTY 

5 r. L,..}UL.S 

ISSUED @ NO 
SHOW LOCATION IN 

SURFACE ELEVATION ~S!:!.a 
VARIANCE NUMBER: 

V SECTION PLAT 

DESCRIBE LOCATION OF THE WELL SO WE WOULD BE ABLE TO VISIT IT 

:Sl)Ull-1 OF i)!JE.12./.IEt\D ~1Jµ'Vt!.'l._0(2. 1 M IDWA.¥ SMALLEST¼ LARGEST¼ 

BE.TWE.E,..I 12uAb P.1-Jf:> 6LJILlllJJG, • ___ ,. ___ ¼ ---" ___ ,. 
SEC. ___ TWN. 

41 
N.RNG. 5 

..:i.DR W 

LAT.~• ..A!e...: _E_L. LONG. :i.Q__D ~ <13 • 

MONITORING WELL INSTALLATION 
LA\JI-IE. WESTE.12>-I C.o,, />Jc. 

PERMIT 

CONTRACTOR'S NAME NUMBER Oo/..2.SB \NPl..-1 
DRILLING CONTRACTOR'S 

LA'l~le: WE")Tl:.f2.t-1 C.o,, !>Jc. 
PERMIT 

NAME NUMBER LJc..,12Sl:3 V..IPM 

WELL CONSTRUCTION INFORMATION 

0 MONITORING WELL TYPE OF 0 HAZARDOUS MATERIAL 
MONITORING FOR: {CHECK ALL THAT APPLY) m, 

OF ~ PlEZOMETER POTEN• 00 LANDFILL 0 OTHER u9 Y.O.C. 0 METALS □ PETROLEUM PRODUCT 
WELL TJALSITE 

□ OTHER 0 L.U.S.T. □ OTHER ONLY 
PRO· LENGTH DIAMETER OF WEIGHT OR OJAMETERAND JOINTS 0 THREADED MATERIAL [!I THERMO PLASTIC LOCKING CAP7 

TECTIVE CASING SOAI DEPTH OF 
CASING '"l!t-1~"'"· 0 MECHANICAL O WELDED 0 STEEL □ FLUOR□ POLYMER ~YES □ NO 
OE.TAILS 
IFUSEril 5 Fl' 8't.8rN. 0,168 40 FT. 0 OTHER TYPE 

CAP VENTED MATERIAL DEPTH FROM THE SURFACE 
~ ABOVE 

DESCRIBE HOW THE FLUSH MOUNT WAS 

l1J YES □ CA51NG □ CEMENT 
TO THE BOTTOM OF THE TYPE OF CONSTRUCTED 

NO 
GROUT 

C/ISlNG GROUT SEAL SURFACE GROUND 
WEEP HOLE? DETAILS ~ CONCRETE COMPLE• □ FLUSH 

. __ ,; .. 

~ YES □ NO □ OTHER __ .3,o TION 
Fl'. MOUNT 

CENTRALIZER USEC [!I ND MATERIAL 

ON RISER □ YES LOCATED AT □ STAINLESS STEEL □ OTHER 

LENGTH DIAMETER OF WEIGHT OR DIAMETER OF JOINTS ~ THREADED MATERIAL (B THERMO PLASTIC RISER RISER PIPE SOR• DRILL HOLE 
□ MECHANICAL □ WELDED 0 STEEL 0 FLUORO POLYMER PIPE 

DETAILS 00.2 Fl' 2. '"· ~C'f-101..) e//4 '"· 0 OTHER 0 OTHER 

0 CEMENT SLURRY 0 CEMENT/BENTONITESLURRY MATERIAL LENGTH OF BENTONITE SEAL 

[!I BENTONITE SLURRY BAGS OF BENTONITE SEAC INSTALLED IN 
ANNULAR BENTONITE (!I UNSATURATED sm 0 NON SLURRY BENTONITE 

CEMENT USED SEAL il!I SLURRY 0 CHIPS II,} 
ZONE 'I!, BENTONITE USE□--

□ GRANULAR 0 PELLETS Wl/7/ TYPE: WATER USED/BAG GAL 0 SATURATED ZONE 

"'' GRAJN SIZE · LENGTH OF FILTER METHOD OF lnlcnn1Ucn In lhll 
PRIMARY l!J SAND PACK JNSTALLHION columnlcbl FEET 

FORMATION 
FILTER R MANUFACTURED 

111pplled In t!N Fttl FROM OESCRIPTION 
PACK 11.·35 14,.3 Fl'. 1-l,5.A, Pcui2- lrom Surfac1 SURFACE. 

,,_THDO< """= 
TYPE GRAIN SIZE LENGTH OF FIL TEA METHOD OF 0-2 61'",:n-•.::I 

SECONDARY i!I SAND PACK INSTALLATION 
FILTER R ~~~~FACTUREO 

Otplh lo bottom cl 

PACK IDO 1,4- Fl'. J..1, 5.A, Poul2- ProhtcUn C11lng 
3.a 2-10 Silty c.ltl\f Sul: 

LENGTH OF SCREEN DIAMETER SLOT SIZE WEIGHT OR MATERIAL 10-/6 :.ilt 
WELL SOR I (!I PLASTIC 

SCREEN 10 2 ID SC/l8o R STEEL □,ptti lo Saq ol 
Fl'. '"· -· ··--- pn, ··-· Anm.11ars .. 1: ~· ... 1.3.o" 

LENGTH OF SUMP DIAMETER OF SUMP MATERIAL 18- 21.:,,,,; c..11.1,, 
SUMP 0 PVC O STEEL 24.;; DETAILS 0 FLUOR□ POLYMER D,plh to s ... al 

r1 --··-· 8entcnlt1 Sul: ua 
WAS THE WELL BACK MATERIAL USED LENGTH OF BACK FILLED 

BACK FILLED? BORE HOLE Oeplh to Top of 
25,1 FILL 0 YES I!', NO 

Prlm1ry FIiler Pack: 

D•plh to Top cf UM 
20,5 31,3 """" STATIC WATER LEVEL FEET FROM MULTIPLE CASED WELLS Screen: 28.S' 

MEASURING POINT SUBMIT ADDITIONAL AS BUILT DIAGRAM SHOWING WELL 
OATEOF STATIC WATER LEVEL CONSTRUCTION DETAILS INCLUDING TYPE AND SIZE OF ALL 

CASING. HOLE DIAMETERS. ANO GROUT USE □. 
.l'l,3· <.Jo MEASURING POINT FOR STATIC WATER L.EYEL IS DRILLING EQUIPMENT □,p1h lo BoHom or 

Cfa'/ 
l!J TOP OF RISER PIPE 0 AIA ROTARY 0 AUGER TYPE 4 '/4 µ,:>.I\, tht lk:1Hn: .38,S 
0 OTHER TolllD~lh: 4a,,;, 
ELEVATION 4 54:'§l~lNG POINT 0 REVERSE 0 OTHER DATE WELL DRILLING WAS CO'-IPLETEO 

ROTARY IO·IB•'tS' 
I HEREBY CERTIFY THAT THE MONITORING WELL HEREIN DESCRIBED WAS CONSTRUCTED IN ACCORDANCE WJTH THE DEPARTMENT 

OF NATURAL RESOURCES REQUIREMENTS FOR T!-lE CONSTRUCTION OF MONITOFtlNG WELLS. 

S!Gf'ATURE PRl~l.RY CONlCTOR/P~IT # 

t;1 i ~ ~x· . ~ ) ltr ~.4,•i.:.. , 
I DATE 

11-15-'l!o 
~ATURE iLER/PER~lT # • v,.,,.,.. 7v1,. L~\/1, 

MO 760-1~15 (7•95) 
' 

ISTRIBUTION: WHITE/DIVISION CANARY/MONITORING WELL CONTRACTOR.JPINIC/OWNER 
~AIL WHITE COPY TO: DEPARTMENT OF NATURAL RESOURCES. P,O. BOX 250. ROLLA. MO 65402 

ENCLOSE SJ5 PER MONITORING WELL FOR THE CERTIFICATION FEE WITHIN 60 DAYS AFTER WELL COMPLETION 

!DATE 
11· 15-~;:;' 

OIC"OalD•-• 



JTll/1111 
LAIDLAW WASTE! 8'1'1lTI!M8 INC, 

SOIL BOREHOLE 
SIT£ NNolt N:fO LOCATION DRIUl«l MElHOO: 

4.25 ,nt::h 1,ll./8-cS ;nr:;h o.n. HcUow SteM Auger 

SN,A,Nl YEM>D: 

LAIDLAW/CIUE RH'S/MO 
SPLtT SPOON, 2.0 inc:h O.ll./1,5 In Ch l.D. CSP) 

WEST LA!<E L..ANDr-tLL SHELBY TUB£, 3.0 Inch 0.D,/2 13/16 inch LD, (SH) 
OPERABLE UNIT .2 WAmtl!.\'EL .21.J n. 32.0 f"T. 

nw£ 13,SO u,oo 
OKIE J0/03/95 tli/04/95 

NORTHING• 1067709.56 
CASING DEPfH DATIJM EASTING, 51.o\524.56 EI.EVATION 484.2 28,0 FT, 36.o n. 

ORIU. RIG CME 750 SURFACE OONOmONS 
ANGLE 90" 8U,R!NG NA 

SNAPt.E W.UUER 

I ~ I ! I !W,llt,ENUUIIER I 
~ 

RI) 

i OOiCRPl"ION 0F' IMTERIIIL 

I 
.... 6 1,8' 

~ 
C0.0-2.2 Ft.) Cor1po.ct, Modero.te yellowish -,_ a 2.0' b.-own <lDYR 5/4), S[LTY CLAY, NR, dry, -- -.... 6, ('!tr.() CCL..), ffILU SP -,...._ 1 a ~ 

I 
0 -I,_, -.... E! 1,3 l't. do.Mp -,_ -..... !\.~ - -

:::- 2 ') (482,0) 2.2 ,__ -4 1.:3' (2.1!-3.2 ft,) Lease, Ught o\lve gro.y -~ 3 aW 
~ 

-
7 ~,s-.o CSY 5/2), SILT, NR. do.Mp, <ML), CF'ILL) 

SP --_;_ 3 43 (481.0) 3,2 ® --._ 
(3,2-29,2 Ft,) \,/ASTE, do.Mp -,__ v,;; - -1,- -'- ~v -'-- 4 V "ii ~ 

,__ -.... 4 
~ -...... 3 t.?V - -,_ -._ 2 ®:C V'lii SP -1--,. 15 4 t;,v @ -1,- --- V"il -.... -..... t;,v -

~6 V 'Q - 1-- -8 0,7' 
~ -,_ 

6 lf.lf 7V --.... 
10 (l5Xl V 'Q - SP .... -i-- 7 s 7V © -- -- V"il -- '1 V @ 7,5 l't, !'!Olst -i- -~8 vv H 

....,_ -1 0.4' -..... 2 2.a· 7V -- -..... 
2 (2al0 V V SP -i- -=- 9 
4 11 V @ -

V 'Q -,_ -,__ 
t;,v -..... @ 9.6 l't. wet -=-10 V 'Q 

~ - -a 0.5' '1 V -- 3 2.G' - -- 4 i!llil V'liJ SP -'-- ----11 6 t1 V 
© --- V"il -.... -- t;, V -- V 'Q ----12 ...... ,___ -.... 6 o.s• t;,v ~ -.... 3 2.0' -V "v - --- 4 k=i SP ._ 

17 V --13 4 
(j) -. v,;; -- 17 V -

'- -I,... v,;; -=-14 - 1-- -22 0,4' 17 V ... SP -..... 5 aiF v,;; ~ ® -,_ 
50/4 t',!D:Q -

i- 17 V -I 

LOG 
80FlliG NO, 
LR-105 

stl£ET 
1 OF 3 

DRIUJNQ 

START FINISH 
nYE TIME 
'::1,45 14,45 

FJATE 041'£ 
10/03/':l' 10/0319' 

REMM!(S 

0.0 ppr, PIO 

F<1l11t petro\t-Lll'l 
ado.-

~ 
0 
0 
(!) 
z 
::I 
~ 

'Z 

i= 
\!I 
'Z 
c2 
a! 

:f 
Ill 

~ 

ffi c.:, 
t1' 

9 

ID ... 
ID 
!\l 

' M 
,;-
r;, 

ci :z 
CD 
0 , 

15 ,_ 
::! ,_ 
.,; 

fii 

~ 
::t: 
(.) 

lf1 
a, 

' Cl' ..... 
5; 

rg 
Q 

in 
0 

& ..., 

w 

i 
c.: 



""""""' LAilkAW WASTE svsia,iia INC. 
SOIL BOREHOLE 

Sit£ l'WE AHO LDCA110H DRll.1lfG NElffOO: 
4.25 inch I.D./8,25 ,nch O,D, Hollow SteM Auger 

~ MEIH(lO! 

LA!DLAII/OU2 RJ-rS/MO 
SPLIT SPOCIN! 2,0 Inch 0,ll,/1.S Inch 1.n. CSP) 

\JEST LAKE LANDl-"tl.L SHEL.BY TUBE• 3,0 Inch O,D,/2 13/16 inch I,D, CSH) 
OP£RASLE UNIT 2 W.lm LelEL 21.3 rr. J.2.0 n. 

. 1lil£ 13•50 lbOO 
Di\'lt 10/113/9!'1 to/04/9! 

NIJRTHJNG, 11167709,56 C,WCDEFlff 28.0 rT. 36.0 1-"T. OA11JU EASTING• 514524.5& E'J.£VA110H 4B4.c! 

ORILL RIC CME 750 SURFACE CONMIONS 
MG!,£ 90' BfARING; NA 

SMIPf.£ HMIWER 

!I ~ I I I SMIPt.EflUl&R I 
/,ND I ;A i DESCRIPIICIHOF'Mm.'flW.. 

i,,.. vo;; c:u!-2':l.2 l"t.) VASTE, do.Mp SP -i,,.. 
7V ® -- -- v~ -=:-16 7 V,... - -9 0.9' -- J if.ii' V1-~ -- -.... 5 AU:Cl 'IV .... SP -t::-17 6 V ,_ ® --.... 11 V -- -

.;:_ 18 
V ,_ -17 V - - -.... J CUP 

V ~~ -.... 5 2.01 -:.... 7 ~•Sil SP -.... 17 V ..... -:::-19 S0/3 v~ @ --.__ 17 V -.... 
V-.:i -.... -::-20 t7 V ,_ FroM 19.'J-.!J,8 Ft, soMe Ururstone a.nd 

.,__ -50/5 o.~• 
V '1/l ~ --- w gra.nula.r- Soll 1nterl'l',1eed with waste -.... 

Ci!D:C, 11 V SP -.... -:::- 21 V"w ® --- ,v -- v,;i -- -::--22 7V - - -1 !Jl' V'Q M -- 13 ~ -'lV -- 20 CSO',Q SP - -::-2:S 12 V 'O - @ -
'IV -- -- V 'O -- -:::-24 7V - - -7 !.•I' V 'O -.... a lf.o-' -- 19 (74'.C) 1 V ~ SP -.... -::-25 17 V 'O 

@) -,v -:.... - -.... V 'Q -· .... i7 V -t::"" 26 ._ ---- -13 1.:1· V'Ci -i- 21 a]" 
17 V ~ -L.... 17 15XI SP -L.... 'v"li -t::""27 25 @ -17 V --.... 
V 'O ..... i- -

i- 17 V --:-28 - ,__ -9 V"i -. 37 17 V -- 15 SP -.... v,c; (29.2-30.0 Ft., ConpD.c;t, nec:lllAI gro.y ... 
C::- 29 11 11 V CNS), SIL TY CLAY, NR, wet, (CL), Cl-"!LL> @) --.... v,c; . ... .,__ 1-"r-aM 29,2-29,8 Ft. lo.ye..- aF LIMEST□Nr -i,,.. i7V GRAVEL -

LOG 
8DRIIC NO. 
LR-105 

SHEET 
2 OF' 3 

DRlWNQ, 

SfARf' FINISH 
l1IE ll&IE 

':Jt.45 14•45 

M1t G,\T£ 

10/D3/'Jl 10/03/9! 

rcau.RKS 

a.a PPM P[D 

a.a PP"' PrD 

Lo.ncil"ilt gas aClcr-
ll,O ppn PED 
Last shCJIP on 
Splrt Spoon 

a.o PPM PID 

0:: 

!i 
0 
(.) 

(!) 
z 
:i 
~ 

fi 
I-
CJ 
~ 
C! 
D! 
< 
::i:: 

~ 

Eii 
fa 
8 
9 

Cl) ... 
g; 
II,; 
t .., .,. 

11' 

d z 
CD 
0 .., 

z 
C 
I-
...j 

;::: 

= 
~ 
Q 
Sc: 
5 

11'1 a, 
..... 
II' ..... 
s 

~ 
C 

111 
Q 

ii: .... 

~ 

I 
r:.::: 



Jlllllllf 
LAIDLAW WASTii SYSTEMS INC. 

SOIL BOREHOLE LOG 
STE twaE MC> l.0Clm0N l1RIUJNll IEH0D: 80RINQ NO, 

4,25 Inch r.n.1a.as ;nch □,D, Hollow Ste-1'1 Auger LR-105 

~ lEIHOD: 

LAtDLA\1/0Ue R!-FS/MO 
WEST LAKE LANDFILL 

OPERABLE UNIT 2 

SPLIT SPOON! 2.0 inch nD,/1.5 inch I.D, (SP> 

NORTHING, 106770'3.56 
Do\TUM EASTrNG, 514524.56 
0RJU.. R1C CME 7SO 

ELEVATION 484,2 

SHELBY TUBE• 3.0 tnch O,D,/2 13/16 inch I,D, (SH) 

WATER LEWI. 21.3 FT. 32,D F'f, 

TIME 13•50 U<DD 

10/03/95 111/'(J;'l/'SS 

CASING DEPTH 2a.o n. 36.o rr. 

SURF,ti,CE CONOmONS 
NfGl£ 90• etARIHG NA 

.... .... .... .... 

...._ 31 ..... .... .... -;=-32 ._ 

..:._33 ,..._ 
,._ -1-

,::--34 -i--

~3S ,_ 
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=-:s1 .... ,.... --:::_38 .... -.... 
:::_ 39 .... --.... 
~-40 -----41 .... ..... ..... .... 
::-42 
----:--43 

--=-" ---

11.9' V "' 
if.li"l7V ~ 

-~•SXI V ';l i-
i7 V 
V'\i 

17 V 
1D D,4' V '(j ~ 
11 ul7V,-
S0/3 c!V'.o V '°' 

t7 V 
V";i 

17 V 
37 11.2• i..Vv'ill IE 
2'3 2.0· "' 
24 mm V '-; 
30 17 V 

l 
2 
3 
4 

I.B' u 
C90'.0 

V't 
17 V 

IH 

IWIILE NIMER 
MD 

"'llf.'SCftP"""""......,l..,'ION"'" OF M'ERW. 

CJD.D-36,0 ft,) IJASTE, wet 

(36.0-38.0 f't.) LOOSE!', olive gr-~y 
(SY 4/1), SILT, llttle f'lne Sand, NR,. 
roioist, (ML), <LOESS) 

End of Sail l3grehole Log c.t 38.D ft. 

(448.2) 36.0 

(446,2) 3B.O 

I 
i 

---ST -
@) ------- ----SP -
@ -----,- ----SP -
@ ------.,. --SP -
@) ----------------------------------------
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Well No. LR-1os --------. . -
J 

PIEZOMETER CONSTRUCTION SUMMARY 
~ ........ ,,, Survey Coords: Northing: 1067710ft. Elevation Ground Level 484.2 ft. NGVO 

" 

Boring No X-Ref· LR 10s 

~ Easting: 514525ft. Top of PVC Casing 486. 79 fl. NGVD s ". 

'"'0 "" ,, 

~ . Drilling Summary: Construction Time log: 
Start Finish 

v' 'v Total Depth 38.O ft. Task Date lime Date Time 
v' - -- -- --

Borehole Diameter 8 114 • (0.0-38.0') Drilling 
17 I;, -- -- -- --

Casing Stickup Height 2.59 ft. CME750 1013195 W,46 10/3195 14:45 

v' Layne-Western -- - -- --
Driller 

'"10 17 ';;; St. Louis, MO -- -- -- ~-
'v -- -- -- --
~ ',; 

Geophys.Logging: -- -- -- --Rig CME750 Casing: 
'v -- -- -- --Blt(s) 4 1/4" ID Hollow Stem Auger Bit 26 1,0. PVC 10/3/95. iS:00 10/3/95 15:05 

7 'v -- -- --
'v - ~ -- --Drllling Fluid None 

,-20 ti' 'v Fflter Placement: -- -- -- --
10/3195 15;10 10/3/95 1S:00 

'v Protective Casing 8x8" Square Steel, by 5' long -- -- ~ --~ i%' 
17 'v 

cementing; -- - - --... Development .. . ... "' v' ~ -- -- --... 
Bentonrte Grout ... - 'J \i .. - ... Well Design & Specifications Bentonile Seal 10/3195 ,i:oc 1013195 Te7oiii ... ... - ... 

'v - -- -- --- ... ... 
17 v Basis: Geologic Log ~ Geophysical Log fo..:SO -

·-· ... 'v Casing string(s): C = Ca.sing S .. Screen Well Development ... - . .. 
- .. - . .. 17 y ... - ... 

-· ... 'v Depth String(s) Elevation .. - '--- [IJ +2.59 - 26.20 C1 486.79 - 458.00 

26.20 - '36.00 S1 458.00 - 448.20 
.-no• 

36.00 - 36.30 C2 448,20 - 447.90 ---- -
- - Stabilization Test Data: 
- -

Time pH Spec. Cond. Temp (°C) 
Casing: C1 2" dia. Schedule BO PVC, 

,-50 flush threaded with O-rings 
C2 2" dia." threaded PVC end cap 

(4" long or 0.33') 
Screen: s, 2'' dla. Schedule 80 PVC, o.01ou machine 

cut slot. flush threaded with 0-rlngs 

60 Sand Pack: 16-35 mesh Silica Sand 22.8-3$.5' Recovery Data: 

Filter Pack: Less than 50 mesh Sfllca Sand ,oo 

21.8-22.8' 90 
ao 

Grout Seal: a 
70 
eo 
!SO 

70 ""' 40 

Bentonite Seal: Extra high yield Wyo-Ben (100%) H 
.30 

Chips 3.0-21.8' 
20 
,o 

Concrete: 0.D-3.0' 
0 

0 20 ... o 60 eo 100 

TIME (Minutes) 

Comments: Drilled to 36.0' and collected split spoon sample from 36.0-38.0' 
""80 
~ ............. 

Not to Scole Supervised by B. Harrington Site LAIDLAW/OU2 RI-FS/MO 
Job Number 943-2848 F'1le Name LA105 



OFFICE USE ONLY 
DATE RECEIVED 

REF.NO. 145109 

• 
MISSOURI DEPARTMENT OF 
NATURAL RESOURCES 

C,R.NO. CHECK NO. . 
' DIVISION OF GEOLOGY AND STATE WELL NUMBER TRANSMITTAL NO. 

LAND SURVEY 

MONITORING WELL CHECKED BY ROUTE 

CERTIFICATION RECORD APPROVED BY ENTERED 

'"' 
. l'h1 

'"' INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR 
SITEJFACILITY NAME WELL NU"4BEA 

LAIDI.M/ B/2106E:ro>/ 5At-J/TAl2.'I LAt,.JDFfL.l.. 1..g-105 
SfTE ADDRESS I CITY STATE 2JPCODE 

ST. C/IAl!il:S i2ocv. 12□ 0/Zltl<S~O/J Mc, .. :,"'44 
OWNER NAME TELEPHONE 

LA•DlAIA/ INAST£ S11s1EM:5 1 /t-1c. 314- 241- 31/o 
OWNER ADDRESS , !CITY STATE ZIP CODE 

1B;8 '-'- B/2oADWA '/ ST. LDU/~ Mc, (,~ /D.;J... 

VARIANCE 0 YES 
DATE ISSUED LOCATION OF WELL COUNTY 5./. ~u1.;, 

ISSUED 111 NO 
SHOW LOCATION IN 

SURFACE ELEVATION 4•,4.2 VARIANCE NUMBER: 
V SECTION PLAT 

DESCRIBE LOCATION OF THE WELL SD WE WOULD BE ABLE TO VISIT IT 

• ~o' EA5T OF V,JE!IT F"cJ.IC:C: L,UJE. AJ.Jl}_ .3:>o' SMALLEST¼ LARGEST¾ 

t-lor2TT\ oF ~uLJTI,IJJ,IE:5T f:C:.MCS:: C.U~llE.ll!... ___ y, ___ ,, 
---'' ___ ¼ 

SEC,--- TWN, 41 N,RNG. 5 ,_§JilRW 

LAT.-21!L• 4.5 . _fil_· LONG • .....:JQ__~ ...£!a_, _fl_. 

MONITORING WELL INSTALLATION 

LA Vu< L,IE:ST'"'"''' Co, 
PERMIT 

CONTRACTOR'S NAME /t-1c, NUMBER OOIJo58 "'°'IPM 

DRILLING CONTRACTOR'S 
LA~Mli W E.:l'TEJC/..1 Co. l,.,c., PERMIT 

NAME NUMBER l.JOD5B VIP/.."1 

WELL CONSTRUCTION INFORMATION 

m, 0 MONITORING WELL TYPE OF 0 HAZARDOUS MATERIAL 
MONITORING FOR: (CHECK ALL THAT APPLY) 

OF [!I PIEZOMETER POTEN• ~ LANDFILL □ OTHER ~ V,0.C. □ METALS 0 PETROLEUM PRODUCT 
WELL 

0 OTHER 
TIAL SITE 

0 L.U.S.T, 0 OTHER ONLY 
PRO· LENGTH DIAMETER OF WEIGHT OR DIAMETER ANO JOINTS D THREADED MATERIAL 0 THERMO PLASTIC LOCKING CAP1 

TECTIYE CASING SOR# OEPTH OF 
CASING 

OR~~LEIN. 0 MECHANICAL 0 WELDED ~ STEEL 0 FLUOR□ POLYMER !EJ YES O NO 

?lJ:~LJ1 5 " 8,1t0,1N. o,1ae" ., "· □ OTHER TYPE 
CAP VENTED MATERIAL DEPTH FROM THE SURFACE 

~ ABOVE 
OESCRJBE HOW THE FLUSH MOUNT WAS 

!bl YES 0 NO CASING 0 CEMENT 
TO THE BOTTOM OF THE TYPE OF CONSTRUCTED 

GROUT 
CASING GROUT SEAL SURFACE GROUNO 

WEEP HOLE? DETAILS [gJ CONCRETE COMPLE· 0 FLUSH . ' 
00 YES □ NO □ OTHER __ .5,o "· 

. TION 
MOUNT 

CENTRALIZER USED [j!j NO MATERIAL 
ON RISER 

□ YES LOCATED AT 0 STAINLESS STEEL 0 OTHER 

LENGTH DIAMETER OF WEIGHT OR DIAMETER OF JOINTS ~ THREADED MATERIAL IE] THERMO PLASTIC RISER RISER PIPE SOR# DRILL HOLE 
D MECHANICAL D WELDED 0 STEEL 0 FLUORO POLYMER PIPE 

DETAILS 
2 tl.~ " 2. >N ::.cHeu 81/4 '"· 0 OTHER 0 OTHER 

0 CEMENT SLURRY 0 CEMENT/BENTDNJTESLURRY MATERIAL LENGTH OF BENTONITE SEAL 

l!J BENT□NlTE SLURRY SAGS OF BENTONITE "'' INSTALLED IN 
ANNULAR BENTONITE l!J UNSATURATED SEAL 0 NON SLURRY BENTONITE 

CEMENT USED SEAL ~ SLURRY □ CHIPS . 
'JI, BENTONITE USE□-- ZONE 

TYPE: WATER USED/BAG GAL 0 GRANULAR □ PELLETS 18,e 0 SATURATED ZONE 

""' GRAIN SIZE LENGTH OF FIL TEA METHOD OF lnfarmatlonln 1h11 
PRIMARY ~ SAND PACK INSTALLATION c:olumntalM mr FORMATION 
FILTER R MANUFACTURED 

lllpplitd ln lh• FHI FllOM 
DESCRIPTION 

PACK 11.·?>5 15,2. "· I.\.~ . .\. PoUC.. lromsur1- SURFACE 

""""" c:alumn 
mE GRAIN SIZE LENGTH OF FILTER METHOD OF 

SECONDARY Ill SAND PACK INSTALLATION 
01plh la butlom of 0-2. c.l«y FILTER R MANUFACTURED PACK Io,;:, j,l,l i1, 5,.t\, Pt)UP-
l'rolec;tln C11ln11 

Nn,,e "· Su~ a.o 
LENGTH OF SCREEN DIAMETER SLOT SIZE WEIGHT OR MATERIAL 

WELL SOR# 18:J PLASTIC 2.-3/o Tra,h 
SCREEN 

2. R STEEL O•plh la e ... al 
IO "· IN, 10 !5<!,ldo ,::, , ,nan en, ""'"' Annurusut: 21,e 

LENGTH OF SUMI' DIAMETER OF SUMP MATERIAL 

SUMP 0 PVC 0 STEEL 
DETAILS R FL~~~D POLYMER □•plh lo B#H ol 

a,nronll• S.•t 21,1:l 
WAS THE WELL BACK MATERIAL USED LENGTH OF BACK FILLED 

BACK FILLED? BOREHOLE Depth lo Top ol 
22,i;j 

FJLL DYES IIJ NO 
Prfmuy Flflu Pack: 

STATIC WATER LEVEL FEET FROM MULTIPLE CASED WELLS 
□•plh to Top ol UM 
Scr11an: "1<-,3 

MEASURING POINT SUIIMJT ADDITIONAL AS BUILT DIAGRAM SHOWING WELL 
DATE OF STATIC WATER LEVEL CONSTRUCTION DETAILS INClUOING TYPE AND SIZE OF ALL 

CASING. HOLE DIAMETERS. ANO GROUT USED 

MEASURING POINT FOR STATIC WATER LEVEL IS DRILLING EQUIPMENT 
41/4 H,5./1., 

Depth to Ballom ol 31..,?:i 
31..-3 ';, :;;1+ 

[] TOP OF RISER PIPE 0 AIR ROTARY llJ AUGER TYPE th• Sctttrt: 

0 OTHER TaW 01plh: .sa.o 
ELEVATION~ ~t~~~NG POINT 0 REVERSE □ OTHER DATE WELL DRILLING WAS COMPLETED 

ROTARY 10-03-'/S' 
I HEREBY CERTIFY THAT THE MONITORING WELL HEREIN DESCRIBED WAS CONSTRUCTED IN ACCORDANCE WITH THE DEPARTMENT 

OF NATURAL RESOURCES REQUIREMENTS FOR THE CONSTRUCTION OF MONITORING WELLS. 

Sl~i"URE PRJ~:5/)NT~7i,TOfVPERMIT # 

-x"'•ii:t\-11)'!. l11 ... · • ltt. 
I DATE 

i1·15-'1S 
~~TURE o:.irERIPER T: •. VI. .... 11kt. u.:l~ • 

I DATE 
/l·IS-i-:;-

1.10 780-1~15 (7•95) ;JDISTRIBUTION: WH~TI!/OIVlSION ~AN::Y/MON~ORING WELL CONT~ACT~,VINK/OWNER @"c>atD•..,_• 
MAIL WHITE COPY TO. DEPARTMENT F TURAL ESOURCES, P.O. BO 250, ROLLA, MO 85-402 

ENCLOSE SJS PER MONITORING WELL FOR THE CERTIFICATION FEE WITHIN 60 QA'l'S AFTER WELL COMPLETION 



State of MO v. Republic Services, Inc. et al 
Price - 0000047

Missouri Department of Natural 
Resources 
Missouri Geological Survey 

Boring Log 
WELL NO.: M0-1-SS 
TOTAL DEPTH: 150.9 feet 

PROJECT INFORMATION DRILLING INFORMATION 

PROJECT: 

SITE LOCATION: 

CITY/COUNTY: 

LOGGED BY: 

DATES DRI LLED: 

Bridgeton Landfill 

Turner Property 

Bridgeton/ St. Louis Co. 

Fletcher Bone 

08/05/2015 to 08/06/2015 

DRILLER: 

RIG TYPE: 

Steve Tapetti 

Geotechnology Inc. 

CME ATV 

M ETHOD OF DRILLING: 5 7/8io O.D. Air hammer 

LATITUDE/LONG ITU DE: 38 45'48.51 O" -90 26'26.666" 

REL GROUND ELEV: 484.98 feet 

I Water level al lime of drilling 

DEPTH (Feet) LlTHOLOGIC 
SYMBOLS 

LITHOLOGIC DESC WATER 
LEVEL 

COMMENTS 

0 

-5 

-10 

-15 

-20 

-25 

-30 

-35 

-40 

-45 

-50 

-55 

-60 

-65 

-70 

-75 

-80 

-85 

-90 

-95 

-100 

sandy. clayey. sill 

Very fine sand with inlerbedded clay and sill 
layers 

Residuum- Very soft, weathered limestone 
gravels (St. Louis Limestone Residuum) 

Limesiom:- light gra) /brown with interbedded 
shales. Very soft (St. Louis Limestone) 

Argillaceous Limestone- very soft, I ight gray to 
beige cuttings. Dry 

Argi llaceous Limestone- very soft. nearly 
white/beige. Dry 

Argillaceous Limestone- light lo medium gray. 
Dry 

Limestone- bulT and light lo medium gray. very 
fine grained- lithographic. Dry 

NOTES: 8 . 7 ' sou t hwest of M0-1 - SDR 

Waler Encountered 

Page 1 of 2 



State of MO v. Republic Services, Inc. et al 
Price - 0000048

Boring Log 
WELL NO.: M0-1-SS 
TOTAL DEPTH: 150.9 feet 

PROJECT INFORMATION DRlLLING INFORMATION 

PROJ ECT: 

SITE LOCATION: 

CITY/COUNTY: 

DRILLER: 

RIG TYPE: 

Steve Tapetti 

Geotecbnology Inc. 

CME ATV 

LOGGED BY: 

DA TES DRILLED: 

Bridgeton Landfill 

Turner Property 

Bridgeton/ St. Louis Co. 

Fletcher Bone 

08/05/2015 to 08/06/2015 

METHOD OF DRI LLLNG: 5 7/8in 0 .0. Air hammer 

LATITUDE/LONGITUDE: 38 45'48.510" -90 26'26.666" 

REL GROUND ELEV: 484.98 feet 

DEPTH (Feet) 

-100 

-105 

-110 

-115 

-120 

-1 25 

-130 

-135 

-140 

-1 45 

-150 

LITHOLOGIC 
SYMBOLS 

LITHOLOGlC DESC 

Limestone- medium Lo dark gray. mt:dium to 
dark gray shale. DI) 

Limestone- medium 10 dark gray. Wet 

Limestone gravels- light gray claye) gravel. Wet 

Limestone gravels- light to dark gray with no 
cla) and less lines. Wet 

Argillaceous Limestnne- light to dark gray. 
litohgruphic. few lines. Wet 

NOTES: 8 . 7 ' southwest of M0-1-SDR 

I Water level at time of drilliog 

WATER 
LEVEL 

COMMENTS 

Water Encountered 

Page 2 of 2 



State of MO v. Republic Services, Inc. et al 
Price - 0000049

Boring Log 
WELL NO.: M0-1-SDR 
TOTAL DEPTH: 252.3 feet 

PROJECT lN FORMATION DRILLING INFORMA Tl ON 

PROJECT: 

SITE LOCATlON: 

CITY /COUNTY: 

LOGGED BY: 

DA TES DRILLED: 

Bridgeton Landfill 

Turner Property 

Bridgeton/ St. Louis Co. 

Fletcher Booe 

08/03/2015 to 08/04/2015 

DRILLER: 

RIG TYPE: 

Steve Tapetti 

Geotechnology Inc. 

CME ATV 

METHOD OF DRILLING: 5 7/8in 0.0. Air hammer 

LATITUDE/LONGITUDE: 38 45'48.574" -90 26'26.584" 

REL GROUND ELEV: 485.07 feet 

I Water level al time of drilling 

DEPTH (Feet) LITHOLOGlC 
SYMBOLS 

LITHOLOGIC DESC WATER 
LEVEL 

COMMENTS 

0 

-5 

-10 

-15 

-20 

-25 

-30 

-35 

-40 

-45 

-50 

-55 

-60 

-65 

-70 

-75 

-80 

-85 

-90 

-95 

-100 

NOTES: 

Sandy, clayey. si It 

Very fine sand with intcrbedded clay and silt 
layers 

Residuum- Vcry soil. weathercd limestone 
gravels (St. Louis Limestone Residuum) 

Limestone- light gray/brown with interbedded 
shales. Very soft (SL Louis Limestone) 

Argillaceous Limestone- very soft. I ight gray to 
beige cuttings. Dry 

Argillaceous Limestone- very soft, ncarly 
white/beige. Dry 

Argillaceous Limestone- light lo medium gray. 
Dry 

Limestone- buff and light to medium gray, very 
tine grained- lithographic. Of) 

Water Encountered 

Page 1 of 3 



State of MO v. Republic Services, Inc. et al 
Price - 0000050

Boring Log 
WELL NO.: M0-1-SDR 
TOTAL DEPTH: 252.3 feet 

PROJECT INFORMATION DRILLING INFORMATION 

PROJECT: 

SITE LOCATION: 

ClTY/COUNTY: 

LOGGED BY: 

DA TES DRILLED: 

Bridgeton Landfill 

Turner Property 

Bridgeton/ St. Louis Co. 

Fletcher Bone 

08/03/2015 to 08/04/2015 

DRILLER: 

RJG TYPE: 

Steve Tapetti 

Geotechnology lnc. 

CME ATV 

METHOD OF DRILLING: 5 7/8in 0.0. Air hammer 

LATITUDE/LONGITUDE: 38 45'48.574" -90 26'26.584" 

REL GROUND ELEV: 485.07 feet 

:'I!'. Water level at time of drilling 

DEPTH (Feet) LITHOLOGIC 
SYMBOLS 

LITHOLOGIC DESC WATER 
LEVEL 

COMMENTS 

-1 00 

-105 
Limestone- medium lo dark gray. medium to 
dark gray shale. Ory 

-110 
Limestone- medium to dark gra). Wet Water Encountered 

-115 

-120 

-125 

-130 
Limestone gravels- light gray c.:layey gravel. Wet 

-135 V Limestone gravels- light to dark gray with no ' 

-1 40 
clay and less lines. Wet 

-145 
Argillaeeous Limestone- light to dark gray, 
litohgraphic, few fines. Wet 

-150 

-155 

-160 

-165 
Argillaceous Limestone• light to dark gray. 
lithographic, few fines. Wet. MnO staining 

-170 
(Salem Formation) 

-175 

-180 
Limestone with shale interbedded- light to dark 

-185 gray. fine grained limestone with black shale. 
Wet. 

-190 

-195 

-200 

NOTES: Page 2 of 3 



State of MO v. Republic Services, Inc. et al 
Price - 0000051

Missouri Department of Natural 
Resources 

Boring Log 
WELL NO.: M0-1-SDR 

Missouri Geological Survey 

PROJECT INFORMA TlON 

PROJECT: 

SITE LOCATION: 

CITY/COUNTY: 

LOGGED BY: 

DA TES DRILLED: 

Bridgeton Landfill 

Turner Property 

Bridgeton/ St. Louis Co. 

Fletcher Bone 

08/03/2015 to 08/04/2015 

DEPTH (Feet) LITHOLOGIC LITHOLOGJC DESC 
SYMBOLS 

-200 

-205 

-210 

-215 

TOT AL DEPTH: 252.3 feet 

DRILLER: 

RIG TYPE: 

DRlLLlNG INFORMATION 

Steve Tapetti 

Geotecbnology Inc. 

CME ATV 

METHOD OF DRILLING: 5 7/8in 0.0. Air hammer 

LATITUDE/LONGITUDE: 38 45'48.574" -90 26'26.584" 

REL GROUND ELEY: 485.07 feet 

:,: Waler level at lime of drilling 

WATER 
LEVEL 

COMMENTS 

Lost water around outside of 
augers at surface 

-220 
Argillaceous Limestone- medium gray with dark 
gmy/black mottling, wcath.:red to highly 
weathered, MnO staining. Wei 

-225 

-230 

-235 

-240 

-245 

-250 

NOTES. Page 3 of 3 



State of MO v. Republic Services, Inc. et al 
Price - 0000052

Boring Log 
WELL NO.: M0-2-SD 
TOT AL DEPTH: 250.4 feet 

PROJECT INFORMATION DRlLUNG INFORMATION 

PROJECT: 

SITE LOCATION: 

CITY/COUNTY: 

LOGGED BY: 

DA TES DRILLED: 

Bridgeton Landfill 

Turner Property 

Bridgeton/ St. Louis Co. 

Brenna McDonald 

08/07/2015 to 08/08/2015 

DR.ILLER: 

RlG TYPE: 

Steve Tapetti 

Geotechnology Inc. 

CME ATV 

METHOD OF DRJLLING: 5 7/Siu O.D. Air hammer 

LATITUDE/LONGITUDE: 38 45'43.584" -90 26'32.225" 

REL GROUND ELEV: 490.69 feet 

:ll!: Water level at lime of drilling 

DEPTH (feet) LLTHOLOGIC 
SYMBOLS 

LITHOLOGIC DESC WATER 
LEVEL 

COMMENTS 

-5 

-10 

-15 

-20 

-25 

-30 

-35 

-40 

-45 

-50 

-55 

-60 

-65 

-70 

-75 

-80 

-85 

-90 

-95 

-100 

-105 

-110 

NOTES: 

sandy, clayey. sill 

Very fine sand with interbedded clay and silt 
layers 

Residuum- Very soft, weathered limestone 
gravels. cherty (SL Louis Limestone Residuum) 

Limestone- gray with some chert and clay (St. 
Louis Limestone) 

Limestone- gray 

Limestone- gray and red 

Limestone- gray lo dark gray 

Water Encountered 

Page 1 of 3 



State of MO v. Republic Services, Inc. et al 
Price - 0000053

Boring Log 
WELL NO.: M0-2-SD 
TOT AL DEPTH: 250.4 feet 

PROJECT INFORMA TlON DRILLING INFORMATION 

PROJECT: 

SITE LOCATION: 

CITY/COUNTY: 

LOGGED BY: 

DA TES DRILLED: 

Bridgeton Landfill 

Turner Property 

Bridgeton/ St. Louis Co. 

Brenna McDonald 

08/07/2015 to 08/08/2015 

DRILLER: 

RIG TYPE: 

Steve Tapetti 

Geotechnology Inc. 

CME ATV 

METH OD OF DRILLING: 5 7/Sin O.D. Air hammer 

LATITUDE/LONGITUDE: 38 45'43.584" -90 26'32.225" 

REL GROUND ELEV: 490.69 feet 

:1r: Water level at time of drilling 

DEPTH (Feet) LITHOLOGIC 
SYMBOLS 

LITHOLOGIC DESC WATER 
LEVEL 

COMMENTS 

-110 

-115 

-120 

-125 

-130 

-135 

-140 

-145 

-150 

-155 

-160 

-165 

-170 

-175 

-180 

-185 

-190 

-195 

-200 

-205 

-210 

-215 

-220 

NOTES: 

Limestone- weathered. clay inlill. red-orang,;: 

Cla} • very little limestone 

Limestone- mostly gray, little clay 

Limestone- gray 

Limestone- gray (111(1s1 likely within the Salem 
Formation) 

Limestone- brown LO buff to dark gra) 

Limestone- gray to dark gray to bro1\n 

Li1m:s1one- gray to dark gray to brown 

Oily Sheen on discharged 
drilling water. Petroliferous 
odor present 

Oily Sheen on discharged 
drilling water 

Petro Ii terous odor present 

Page 2 of 3 



State of MO v. Republic Services, Inc. et al 
Price - 0000054

Boring Log 
WELL NO.: M0-2-SD 
TOT AL DEPTH: 250.4 feet 

PROJECT INFORMATION DRLLLING INFORMATION 

PROJECT: 

SITE LOCATION: 

CITY/COUNTY: 

LOGGED BY: 

DATES DRILLED: 

Bridgeton Landfill 

Turner Property 

Bridgeton/ St. Louis Co. 

Brenna McDonald 

08/07/2015 to 08/08/2015 

DRILLER: 

RlG TYPE: 

Steve Tapetti 

Geotechnology Inc. 

CME ATV 

METHOD OF ORI LLING: 5 7/8in O.D. Air hammer 

LATITUDE/LONGITUDE: 38 45'43.584" -90 26'32.225" 

REL GROUND ELEV: 490.69 feet 

x Waler level at timt: uf drilling 

DEPTH (Feet) LITHOLOGIC 
SYM BOLS 

LITHOLOGIC DESC WATER 
LEVEL 

COMMENTS 

-220 

-225 

-230 

-235 

-240 

-245 

-250 

NOTES: 

Limestone- dark gray 

Limestone- dark gray 

Limestone- medium to dark gray limestone. some 
red-orange limestone 

Limestone- medium to dark gray limest0ne. some 

Orange foam emitting from top 
. . . 

disconnected from the swivel 

Return water is foamy out of 
drilling discharge pipe 

red-orange limestone. ,~----'L----------'I 

Page 3 of 3 



State of MO v. Republic Services, Inc. et al 
Price - 0000055

Boring Log 
WELL NO.: M0-3-SS 
TOTAL DEPTH: 170.4 feet 

PROJECT INFORMATION DRILLING fNFORMA TlON 

PROJECT: 

SITE LOCATlON: 

CITY /COUNTY: 

LOGGED BY: 

DATES DRILLED: 

Bridgeton Landfill 

Materialogic Property 

Bridgeton/ St. Louis Co. 

Fletcher Bone 

08/ 11 /2015 to 08/12/2015 

DRILLER: 

RJG TYPE: 

Steve Tapetti 

Geotechnology Inc. 

CME ATV 

METHOD OF DRILLING: S 7/8in 0 .0 . Air hammer 

LATITUDE/LONGITUDE: 38 45'45.416 -90 26'45. 156" 

REL GROUND ELEV: 461.89 feet 

I Water !t:vel at lime of drilling 

DEPTH (Feet) LlTHOLOGlC 
SYMBOLS 

LITHOLOGIC DESC WATER 
LEVEL 

COMMENTS 

-5 
- - - -

-10 

-15 

-20 

-25 

-30 

-35 

-40 

-45 

-50 

-55 

-60 

-65 

-70 

-75 

-80 

-85 

-90 

-95 

-100 

-105 

-110 

NOTES: 

Sand and silt 

No Sl:IITiple 

Limestone- light gray to light brown. finely 
crystaline. Dry (SL Louis Limestone) 

Limestone- light gray to light tan, fine!) 
crystalline. weatht:n:d. Ory 

Limestone- light gray, weathered. Dry 

Limestone- light gray. weathered with some 
sandstone. Dry 

Limestone- light brown, weathered. l)1y 

Limestone- light gray. soft. weathered with some 
sandstone:. Dry 

Limestone- light to medium gray and brown. 
Dry 

Limestone- light gra) 1\ ith black 11 eathered 
limestone. Moist 

Limestone- medium gray with black weathered 
limestone- speckled. Wet 

Limestone- varying amounts of light to medium 
brown. gray and while. Some black wc:athering. 
lithographic. Wet 

Limestone:- light to medium gra:,, with dark gray 
shale. lithographic. Wet 

Water Encountered 

Page 1 of 2 



State of MO v. Republic Services, Inc. et al 
Price - 0000056

Boring Log 
WELL NO.: M0-3-SS 
TOT AL DEPTH: 170.4 feet 

PROJECT INFORMATION DRlLLING INFORMATION 

PROJECT: 

SITE LOCATION: 

CITY /COUNTY: 

LOGGED BY: 

DA TES DRILLED: 

Bridgeton Landfill 

Materialogic Property 

Bridgeton/ St. Louis Co. 

Fletcher Bone 

08/11/2015 to 08/12/2015 

DRILLER: 

RIG TYPE: 

Steve Tapetti 

Geotechnology Joe. 

CME ATV 

METHOD OF DRILLING: 5 7/8in 0.0. Air hammer 

LATITUDE/LONGITUDE: 38 45'45.416 -90 26'45. l56" 

REL G ROUND ELEV: 461.89 feet 

~ Water level at time of drilling 

DEPTH (Feet) LITHOLOGLC 
SYMBOLS 

LlTHOLOGIC DESC WATER 
LEVEL 

COMMENTS 

-110 

-115 

-120 

-125 

-130 

-135 

-140 

-145 

-150 

-155 

-160 

-1 65 

-170 

NOTES: 

Limestone- light to darl, gray, lithographic. Wei 

No sample 

Limestone- light to dark gray. lithographic. Wet 

Limestone- light to dary gray, lithographic. Wt:! 
(most likely within the Salt:m Fom1ation) 

Limestone- medium to dark gray. lithographic. 
Black weathered pieces of limestone and FeO 
pieces. Wet 

Page 2 of 2 



State of MO v. Republic Services, Inc. et al 
Price - 0000057

Boring Log 
WELL NO.: MO-3-SDR 
TOTAL DEPTH: 210.4 feet 

PROJECT INFORMATION DRILLING lNFORMA TION 

PROJECT: 

SITE LOCATION: 

CITY/COUNTY: 

LOGGED BY: 

DA TES DRILLED: 

Bridgeton Landfill 

Materialogic Property 

Bridgeton/ St. Louis Co. 

Fletcher Bone 

08/13/2015 - 08/14/2015 

DRILLER: 

RIG TYPE: 

Steve Tapetti 

Geotechnology lnc. 

CME ATV 

METHOD OF DRILLING: 5 7/8in 0.0. Air hammer 

LATITUDE/LONGITUDE: 38 45'45.517" -90 26'45.202" 

REL GROUND ELEV: 461.13 feet 

:,: Water kvel at time of drilling 

DEPTH (Feet) LlTHOLOGlC 
SYMBOLS 

LlTHOLOGIC DESC WATER 
LEVEL 

COMMENTS 

0 

-5 

-10 

-15 

-20 

-25 

-30 

-35 

-40 

-45 

-50 

-55 

-60 

-65 

-70 

-75 

-80 

-85 

-90 

-95 

-100 

-105 

-110 

- - - - Sand and silt 

No sample 

Limestone- light gray to light bro\\ n. finely 
crystaline. Dry (St. Louis Limestone) 

Limestone- light gray to light tan. finely 
crystalline, weathered. Dry 

Limestone- light gray, weathered. Dry 

Limestone- light gra). weathered with some 
sandstone. Dry 

Limestone- light brown. weathered. Dry 

Limestone- light gray. soft, weathered with some 
sandstone. Dry 

Limestone- light lo medium gra) and brown. 
Dry 

Limestone- light gray with black weathered 
limestone. Moist 

Limestone- medium gray with black weathered 
limestone- speckled Wet. 

Limestone- varying amounts of light 10 medium 
brown, grny and whi te. Some black weathering. 
lithographic. Wet 

Limestone- light to medium gray ,, ith dark gray 
shale, lithographic. Wet 

NOTES: 10 ' northwest of M0-3-SS 

possible ammonia smell 

Water Encountered 
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State of MO v. Republic Services, Inc. et al 
Price - 0000058

Boring Log 
WELL NO.: M0-3-SDR 
TOTAL DEPTH: 210.4 feet 

PROJECT rNFORMATlON DRILLING INFORMATION 
PROJECT: 

SITE LOCATION: 

CITY/COUNTY: 

DRILLER: 

RIG TYPE: 

Steve Tapetti 

Geotechnology Inc. 

CME ATV 

LOGGED BY: 

DATES DRILLED: 

Bridgeton Landfill 

Materialogic Property 

Bridgeton/ St. Louis Co. 

Fletcher Bone 

08/13/2015 - 08/14/2015 

METHOD OF DRILLING: 5 7/8in O.D. Air hammer 

LATITUDE/LONGITUDE: 3845'45.517" -90 26'45.202" 

REL GROUND ELEV: 461.13 feet 

DEPTH (Feet) 

-110 

-115 

-120 

-125 

-130 

-135 

-1 40 

-1 45 

-150 

-155 

-160 

-165 

-170 

-175 

-180 

-185 

-190 

-195 

-200 

-205 

-210 

LlTHOLOGIC 
SYMBOLS 

LITHOLOGlC DESC 

Limestone- light to dark gray. lithographic.:. 
WeL 

No sample 

Limestone- light to dark gray, lithographic. 
Wet. 

Limestone- light to dary gray, lithographic. Wet 
(most likely within the Salem Formation) 

Limestone- medium to dark gray. lithographic. 
Black weathered pieces of limestone and FeO 
pieces. Wet 

Limestone- light to dark gray. fine grained. some 
weathering. Wet 

Limestone- light to dark gray. tan. Wet 

Limestone- light to dark gray. tan, black. Wet 

Limestone- light lo dark gray. tan. black. ran 
siltstone. Wet 

Limestone- light lo dark gray. tan. black. 
Abundant FeO gmvels 

NOTES: 10 ' northwest of MO-3-SS 

:w:: Water level at time of drilling 

WATER 
LEVEL 

COMMENTS 

ammonia smell 

ammonia smell 

slight ammonia smell 

black stain from FeO gravels in 
w 

nearly all FeO grnvels with few 
. . 

Page 2 of 2 



State of MO v. Republic Services, Inc. et al 
Price - 0000023

Table 1 
State of Missouri Monitoring Well Information 

Well Feet Below Top of Casine: Feet Feet Above Mean Sea Level 
Identification Total Depth of Screen Screen Elevation TOC Elevation 

MO-1-SS 153.37 20.00 354.08-334.08 487.45 

MO-1-SDR 254.82 20.00 252.77-232.77 487.59 

MO-2-SD 251.54 20.00 261.69-241.69 493.23 

MO-3-SS 169.80 20.00 311.49-291.49 461.69 

MO-3-SDR 209.80 20.00 271.05-251.05 460.85 
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MONITOR UELL INFORMATION SHEET 
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MISSOURI DEPARTMENT OF NATURAL 
RESOURCES 

0 

GEOLOGICAL SURVEY PROGRAM 
MONITORING WELL PLUGGING i-::-:,-;:~= --,...::c....___;;._,,.;....~~i;;::;,...,,.,...--~::.._;;;;a,;.;:::_-"""-=~ 

REGISTRATION RECORD r.::::::-::::'i'!~= 

INF0RMATl0N,$OP IJEI:> .BY WfLL~R-PUMP INS'r/illl'. 
OWNER NAME 

ENGINEERING MGMT.SUPPORT INC. EMS!. PAUL ROSASCO 
OWNER ADDRESS 

7220 W. JEFFERSON AVE. SUITE 406 

ADDRESS OF WELL SITE 

13570 ST. CHARLES ROCK ROAD 
SITE NAME 

WEST LAKE LANDFILL 

LOCATION OF WElL DRILL AREA 

LAT. 38 ° 46 ' 21.6 H AREA 1 

LONG. 90 0 26 ' 57.8 • COUr-lTY 

ST. LOUIS 

PLIJ.GGJIIIG' INFG.RMtl.TlON .r-· .,._ 
ORIGINAL DRILLER QF KNOWN) 

NIA 

IZ] MONITORING WELL 
DEPTH OF WELL LE:NGTH OF RISER 

30 FT. NIA FT. BGS 

CITY 

LAKEWOOD 

C ITY 

BRIDGETON 
WELLNUM8ER 

MW-102 

Sec. 

NIA 

STATE 

co 
STATE 

MO 

SMALLEST 

¼ 

Township North 

ZIP CODE 

80235 

ZIP CODE 

63044 
DATE 

LARGEST 

¼ ¼ 

Range 

6023 

REFERENCE NUMBER OF 
ORIGINAL WELL 
(IF KNOWN) 

NIA 

D East D West 

eter: IN 
TYPE OF FILL MATERIAL 

D Gravel 
D Sand 

l--===~~=,------11-,,-,=-===c==-====-c==-----------+---------i O Olher SCREEN/RISER DIAMETER WELL SCRCCN ANO l'!ISER REMOVED? 

2 IN. 

PUMP ANO SAMPLING EQUIPMENT 
REMOVED? 

□ Yes 

□ No 

IZ] NIA 

121 Yes 

□ No 

CASING REMOVED? 

0Yes 

□ No 

=NIA 

GROUT INSTALLATION 
METHOD 

GROUT MATERIAL USED 

D Gravity 
IZI Tremie 

Bentonite 

[lJ Slurry D Granular 

TOTAL TOTAL 

BORING(S) FT. 

0 Pellets 

HOW MANYGALLDNS DFWATER 
MIXED PER BAG OF CEMENT OR 
BENTONITE? 

5 
D Excavation 

Neat Cement 

0 Hi-Early 

0 Type 1 0 Chips D Other ____ __ _ 
0 Hydrated lo Saturation 

DATE 1' WELL PLUGGED DATE LAST WELL PLUGGED 

04113/2016 04115/2016 

REMARKS 

(REDI JOB# 162075-AB) 

FINISHED SURFACE MATERIAL 

[2]Soil 
D Asphalt 

0 Concrete 
0 Other 

R!:ASON FOR ABANDONMENT 

AMOUNT OF FILL USED 

OroNs 
Ocu01c 

YARDS 

DEPTH TO TOP OF FILL 

FT. 

TOTAL NUMSER OF BAGS 
OF GROLrr USED 

2 
POUNDS OF GROUT PER 
BAG 

50 
SURF ACE MATERIAL 
LENGTH 

FT. ___ IN. 

I hereby certify that the monitoring well herein described was plugged in accordance with the Department of Natural Resources 
requirements for the plugging of wells. 

SIGNATURE (CONTRACTOR) PERMJT NUMBER DATE 

DATE SIGNATURE (APPRENTICE) PERMIT NUMBER DATE 

M0-780-2161 (1·12) REMIT TO: MISSOURI DE ART ENl OF NATURAL RESOURCES, DIVISION OF GEOLOGY ANO LANO SURVEY 
WELLHEAD PROTECTION SECTION, PO BOX 25Q, ROLLA, MO 65402 573.J68·2165 

ENCLOSE $50 FEE WITH REGISTRATION RECORD WITHIN 60 DAYS AFTER WELL PLUGGING OR WITHIN 1 BO DAYS AFTER THE PLUGGING OF TEMPORARY WELLS 
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MONITOR WELL lNFORHATlON SHEET 

TtlP OF V(lL CASINC [l[VATIOH 

.r.,9 Kttt8Elt 

IOKIKC. KUl'\8Ert 

OAT[ 

LOCATION 

_L'i 'i:4:;;-002.. 
. ,&(4/.-,, /IJ3 

-~dtb 
0 OEl'Tli TO ·,omtt OF \/ELL l'OIHT OR SLOntD 

fll'E /5.7, FUT.* 

0 offrn ro TIii' o, sEAt.. (1r 1HSTALLEO) 
\.;V Z., 6 ftET.* 

0 LEIICnt or VELL sc25tH ID ,ur. 
$LOT SIHQ, OI 

CD 'roTAL lENCTK OF PIPE fJ.4 rtET AT 
~1 Htl-1 OIAN:T£11,. 

© Trl"E Of' PAO:. MQUNO \/ELL l'QIHT OR SI.OTTEO 
f' I I"£ :;,: 4..n!2!::_ • 

CD COHC!\!Tt CJ.;. (Ctl\ClE 0:1£) 

HEie.HT OF \.'ELL CASINC MOVE Cf:.OUNO 
,Z . J F"EH. 

PP.OTECTIV! CASING? @> IIO (Cll\CU 011() CD HEICHTMOV! Cl'.OVWD ~-~ FEIT. 
LOCXll!C Wl ~ l#J (CII\CU OWE) 

® BM(HOU: OIN'.ETt!I. g IKCMES, 

@ 0Ef1li TO CMIJMO IJAT'Elt 7 rtET, :ij: 

@ TOTAL OEl'TK Of IOtllEH:lU: LS FUT.JI):: 

@ TIK or 1.UJ£11. 1Ao:.Ftlt./t:1a-n.,m/ ;S4.J'l). "f'"!, //f 

© fll"( MTtl\lAt. 1?VC.. 

@ SCll([H MTEUAt. P J/C, 

* (DEl'T'H HOl'I CltOU«O SUI\FACE) 

MONITOR WELL INSTALLATION D~TAILS 

Dame a & Moore 
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MONITOR WELL INFORMATION SHEET 

CAOVHO SURFACE £1.[VATIOff 

TOP OF YELL CASIHC (LEVATIOH 

JJB Hl,Ji(l[R l. 9 '73/ 3- cq:J 
80ftlHC HUNIEP. tY)lu - / Q 't 
DAT't t./- If - 90 
lOCAflOH €'w, ;l, G. t, /4--10 

lj\ 0£1'Tli TO SOTTCI"\ OF \IEI.I, l'OIHT M SI.OTTtO 
\.!) t I PE I 7 FtET. * 

" l'j'\ OEl'nl lTJ TOI' OF SEAL ( IF I HS'fAlL£0) 
\:.I 8. '3 FUT.:+: 

0 LEl!CTM or VELl SCAEEH {CJ FEET. 
SLOT SIU 0: 01 (> 

CD TOTAL LEMC'l'li OF Pl l'E :a I HCli O I N\£1'£/l. 
1,- 9 FUT AT 

lg\ irP'E OF l'Aa MOUND vtU. l"OIHT OP. SLOTTTD 
\V l'IP'E ,5(JN1) 

CD COHCR(Tt c.AI', <:ill) 

CD HEJCHT OF' VEU. CASOIC: AaOVE CAO\JHO 
cl~ 9 FUT. 

CD 
1'11.0TtCTIV'E CASIHC7 Cm) HO (C:JRCU: OH[) 
HE!CHT MOvt CRO\JHO._,,__,. ___ FEIT. 
LOO:.lMC W1 ci_~ NO (CIRCU: ONE) 

Tl'P'E OF UPF'(A BACY.FltL Qz/!1 e(lf 
WR(»:, L£ DI N',:£11:J\.. __ _..8'..._ __ I NOIES. 

@ otrrn TO CP.OIJM!) VAn:tt. __ ... 7 ____ rt£T. * 
® TOTAi. Ctl'TH OF IOftthOU._.....i.,{_7 ..... __ rtET.* 

® TYl"E OF LOYil\ IAOtFILl.__,.1/J..;:;...i.{..:.A __ 

@ l'lrt MTUIN.. f\J ( 

@ sc,.EEK MTtAIAl -Pv c 
* (DEfTM Ff!.01'1 CMUl<O $Ullfl,Ct] · 

1Gl'06361 

MON-ITOR WELL INSTALLATION DETAILS 
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MONITOR ~ELL INFORMATION SHEET 

tAOUHD SUAFAC( [UVATIOH 

Tat' OF WELL CASIHC [l.(VATIOH 

4 

.,JJI HU'IS(ll / 't'eJc/3- OQ 2 
IOAIHC lltJt\S(A .f1t.u. /OS' 

o,.rt 1- 1 c - 9o 
1.0CATIOH Ct.,,l C:t..., tYld 

0 0£PTM TO 10ff0N OF \/Ell POINT Olt SLOTTED 
PIP( IS n:ET. * 

CD DE11'M TO BOTTON OF SUL (If IHSTI.LUD) 
2 3 • :3 n:ET. * B.;-,,,,k-,,•t.o P« fl-ll.t) 

f;\l DEPTH TO TOP OF SEAt. { IF I HSTALlEO) 
\.:.I ;;) FEET.* 

0 LENCTH OF' WLL SCREEN . / ·O 
4 SLOT SIZE Q.. Q I 0 

·© 'TOTAL LEKCTM OF l'll'E 2- 3 
_L1H0t DIAA!TU .• 

rtn Ar 

© T'(pt OF' PAO:. MOUND "Jt:LL POINT OR st.omo 
PII"! S'nC:::?D 

CD COHCll.£Tt c». <iii) !!!?.. (CIACt.E O!t£) 

CD KEICHT OF' \1£U. c.AS!HC .I.IOV[ CAOUNO 
i-). '3 nn. 

PP.OTtCTIVE CASINC7 (::iij) 0 KE ICHT .a.80VE CROUNO t..w 
LOOUNC C>Jl1 TE 

110 (CJRCU: OH[) 
FEET. 
NO (ClltCU: CHE) 

® TY r.: 0 F' UPPU BACXrt LL C<z o, .tv'\ + . 
® BOR£HOL! 0lNl:!:TtA.__[ ___ INOi£S. 

@ ll[rnt 10 WU'H'O VATtR 3 'It 

® 
® 

TYPE OF' UNO, 8AO:.F1LL .... _1v_/4..:.A....,__, 
v,· vc l'I pt MTEltf ...,_ ___ __,,_ ____ ......, __ 

MONITOR WELL INSTALLATION DETAILS 

Oame u; & Moore 
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HONITOR WELL INFO~liATION SHEET 

CROUHO SUl\fAC( EU:VATIOH 

TOP OF VELL tASIHC ELEVATION 

4 

.Q& ffUill(J\ L99:':/l- 00 ~ 
II0RIHC HUM!SU ,h lu - I 06 
CATI: 'f / 2 - C/0 
lOCATI OH • !;'q.,,, 1l, C: t.., 

f"i\ OEl'lif TO IOTTtlt\ OF \ltl.L !'Oliff OJ\ Sl.OTT£!l 
\.!..I ,1,c I Cj m:r. * 

/":;\l OEl'llf TO TOI' 0 F SEM. (If' I HSTAl.LED) 
\.V @. rEET.* 

© L£1!CTH or \/'ELI. scittEH,_-'-/..;:O~ __ r£ET. 
SLOT SIZE Q. QI C 

TOTAL LEI/CTH OF' l'll't: _____ n:ET AT 
;, I HO! 01 M'.£ TU .• 

© iYrt: OF 1'1,.0:. AAOl.rnO vtl.L f"OIHT OR Sl.OfflD 
I'll'! ,5A Ni) 

CD CONCRETE w. ~ 

CD HE l CHT Or \l'ELL eAS I HC MOVE CltOIJNO 
_____ F'!tT. 

P~T'ECTIV'E CASHIC7 G> 0 HE]CHT MOvt C;I.OVNO c@ 
LOOUIIC W1 YES 

® IIOREHOL.E D l>J1£T'U ~ IHCXES. 

@ CE l'1rl TO t:1.0 IJM'O \I A TE R 9 _rtET. * 

® TOTAi. DEPTH or IOREHOU: 15 rttT.* 

@ Tll"t Of tDVU 1.-.CXfllt. kl/tJ. 
J 

© l'lrt rAT'Eltl,I.L eve 
@ SC./l££H MTI'.l\lAL Pvc - . 

* (0£1'Tl-l FIi.OM. CJI.OVHO SUH At:£) 

10006363 

MONITOR WELL INSTALLATION DETAILS 
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MONIT-OR ~ELL INFORHATION SHEET 

CJ\OUHO SURFACE (UVATIOH 

TOP OF V(lL C:AS1HC (l[VATIOH 

0 

.lll HIJ"IS(A /'99'(3- 00~ 

!OJ\ 1 NC HUl'll!(II. tJ kJ - IO 7 d 

OAT[ 'f 17 ~· 'iD 
LOCATION &., :; c· t'J, kl o 

OEl'Tl-1 TO BOTT0/1 0 f' \/'£Lt. P'Q I HT OIi SLOTTED 
,m: I Cfj F'EET. * 

12' otrnt TO 80TTOl'I OF' SEAL ( rr I KHJ.t.ttD) 
\.!/ .3" 5 F'U:T.* 

/";'\l 0EP"lrl ltl TOP' Of' $[At (IF' IHSTAI.LEO) 
\:,.I ?, n:rr.* 

0 L£NCTl1 or \/'£LL sc:urn_ .... l"""Q..._ __ irur. 
SLOT sm a. oco 

'5' TOTAL lENCnt Of l'IPE. _____ FUT AT 
\:.) -2,_INCH OIN\ETU. 

';\ TYH: Of l'ACX. AAO!JHO '.IHI. l'Q ll<T OR SIJ.lTT'ED 
\.!/ rift: servo 

CD COlfCJ\(TT; w. Cfii:::> ~ (CJRC:L! O:tE) 

0 HEICHT OF \ltU CASIKC J..l!OV( C/1.0UHO _____ n:n. 

0 
PPJ:JiECTlvt: WIKC7 (ill) liO 

HE I CHT AllO \f'E CM UHD__,.~-=:..----FEIT, 
LOCXIHC W1 C£ii,., I«;) 

(C!RC:U: OH() 

(C:IRC:U: 01<£) 

® TYi'! or UP!>f:K Mo:.nr..L C9Ch Q/l I 

® 80R(HOU: 0 l.&r.£1"£A s: IHO!!S, 

@ 0(!'1ll To C~tm'D \IATE!t ~ 

@ TOTJ.1. 0El'Tli OF 8O1\Eli:IU: l5 

® TYPE OF LOVO. IACXF'ILL AJ .IA 
® ?IN: Mn'.J\IAL Pvc 

® SC!t£EK MTtJ\11\l. Pvc 

* (DEPTH rltOM Cl'.OUHO SUIIF'J.CE) 

F'EET.# 

,u.r.* 

~ G~rJ:, 
\.cv/C 

MONITOR WELL INST ALLA Tl ON DETAILS 



~ ~u,, _,.,..: .. 

MISSOURI DEPARTMENT OF 
NATURAL RESOURCES 
DIVISION OF GEOLOGY AND 
LAND SURVEY 

MONITORING WELL 
CERTIFICATION RECORD 

INFORMATION SUPPLIED BY OWNER 
SITE NAME 

OFFICE USE ONLY 
OATE RECEIVED 

AH NO CHECK NO 

UOUTE TRANSMITTAL NO 

STA.TEWELLNUMUEfl CROSS REFERENCE NO 

CHECKED l!Y ENTERED 

APPROVED EIY DA TE APPROVED 

WE~L NUMBER 

1---"-LL,icclLe,?L'-'':C}t,le:l'--cd=ieccl::"'5=£"-Tt!.,:,><c::l_...:S=,~:::l-el=T;;,<!i_ ___ C;/#b,F1t-L. MU/-1,:J,;/ 
C!H STATE SITE ADDRESS 

,5r, (f.t!J/.2L£5 ~1,}c,e ,,C:..-,.D Mt 
NAME 

J li'!J/ 1/IU JI/;/ j/£ 5y.>?£N:i, /4/c. 
TELEPHONE 

3/t/- ..ly'/- ~ ?;U 
ADDRESS 

/ii3~.-:. 

ClrY STATE 

//4. 
ZIPCOOE 

63/6.;? 

INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR 

LOCATION OF WELL 
SHOW LOCATION IN 
SECTION PLAT 

COUNTY ),'. .l'v'/.5 

ELEVATION _ _:¼r,:,i,eeel,:Y.e_1/::::== 
AAEANO -------

LARGEST'• 

SKETCH THE LOCATION TO TtiE WELL 
FROM NEAREST TOWNS OR HIGHWAYS 

LUDING ,.utEAGE ml ALL ROADS TRAVltEO 

SMALLEST,,, 

sec. __ TWN.--~✓~7~ N,RNG 5 ~AW 

LAT __,;fd__. __ '/2._: _53" LONG. 9,; ' _.J(; · ~-:· 

DESCRIBE LOCATION OF THE WELL SO WE WOULD BE ABLE TO VISIT IT 

o,Pe,1/ .d..lK.C: ;.tu 
1

..U:'l6lt1,l,l/UY LJ,t~1t1..ElJ In l'/8S .d)'. £lJ?ltLIII -¥,,k'V. 

t..,1;1:3 ... ;~uvTED Tw li/,.!1.5°' ,.,,,._1,a ,',fl,l,II/TLIJt/,1./cJ "'Ct.L. ,14,.;rt:.,eoJl .5 
;,.,£..,.:E.. l,V.5,'rlC~ t:.JJ d• oJv,u.= Ji-'/:. :J/,i!;,c'/,J #I '.£ 

Oro,md 

fop Ill Ao.Cf 
Eltlvallcn: 

~~~m f'J'O, "J;( ~~~I.'::"' Duaipllon of 

lnfarm•tlon In 
lhl• ~lunm ta 
be ■ Ul'lplled In 
the r eot from 
Surf1et1 column 

Depth to S.n 
al Annular Sut l.f/tJ • .;> 

D1plh la Bu• al 
fhntolUle SH~ /3~.$ 
0.plh to a. .. 
al S.12nd1ry 
Fllhir Pack: 

lnpth to 
Boltam al 
Iba !kr.1n: 

135.5 

131, 7 

t'/7, 7 

PROTECTIVE CAstHG 
Typo; .!;,TE.£i-

S1t11: t:J"~i:J ".>< 5, 

Cideooo) 

PROTECTIVE CASI HG SEAL 
Tyl)II: I] Conc:rtt10 

0 Camanl Sluuy 

Tvll!lalMuanal Sf'/1&.,Jr', 

BOREHOLE 
WMITER: 

MtNUlAR SEAL 
Typa:Q 61mkm1111Slu11y 

DI Com1m1 Sluuv 
O Non Slu!!'i Bcnl.Clnne 

SEKTOHITE SEAL 

TvJl!l:[j Bllnlanlla Skmy 
O Noo Shlfrv Bonlonllll 

Lc!l!llh Ill Saal. _L!j[__y1. 
SECONDARY FILT[R PACK 
lypu-: [!Sand (OplloruQ 

OMllllulaclWod 
G1B111St1:c: < So 

Le!lllllt O 

PRIMARY FILTER PACK 
.j. ___ --J Tv1>11: [jsan:1 

0Mc111.dcic11111ld 
G1a111 Sile: //,, -.:JS" 

Lenl!llt /.3 
WE L SCRE 

Lll11C11b: /0 

Skl!Sll:s; P, &JIL) 

T .StVI ~ ;-'VC::.. 
:r--+----- 1,suMP DETAILS 

Luwtk "'-3FL 
Dlam,t.r: ..-:l In. 

Trpr. ,;;,ve,, 
TYPE OF BACKFILi,.; t:Sl?i.Jµ r 

MONITO ELL INS 
CONTRACTOR'S NAME 

DRILLING CONTRACTOR'S 
NAME 

TVPE OF INSTALLATION 

GJ ABOVE GROUND 

STATIC WATER LEY EL 

0 FLUSH MOUNT 

FEET FROM MEASURING POINT 

CATE OF STATIC WAlER LEVEL 

ELEVAllON OF MEASUHlNG POtNf 

¥8..', ✓.:i 
MEASURING POINT 15 

G!J TOP OF RISER PIPE 

0 OTHER 

DRILLING EOUIP'-IENT 

0 AIR ROTARY O AUGER 
TYPE ____ _ 

0 REVERSE 
ROTARY D OTHER 

CENTRAL12ERS USEC 
(ll YES, AT ,3 TPl).JL 

[ll STAINLESS STEEL 
D OTHER ___________ _ 

0 NO 

MULTIPLE CASED WELLS 

SUBMIT ADDITIONAL AS BUil T DIAGRAM 
SHOWING WELL CONSTRUCTION DETAILS 
INCLUDING TYPE ANO SIZE OF ALL CASING, 
HOLE DIAMETERS, AND GROUT USED. 

DATE WELL CONSTRUCTION WAS COMPi.ETED 

I HEREBY CERTIFY THAT THE MONITORING WELL 
HEREIN DESCRIBED WAS CONSTRUCTED IN 
ACCORDANCE WITH THE DEPARTMENT OF NAT• 
URAL RESOURCES REQUIREMENTS FOR THE 
CONSTRUCTION OF MONITORING WELLS. 



Client: LAIDLAW WASTE SYSTEMS Scope l.D.: 89L46 

Foth & Van Dyke Pro;ect: Bridgeton Monitor Wells Page: 1 
( Prepared by: RTB Date: 4/15/91 

Checked by: RTB Date: 4/24/91 

MONITORING WELL CONSTRUCTION DIAGRAM 
Driller: _________ ..;.J..;;o_h_n_M_a_t;...h-ee..:;..s.....;..a_nd_A..;.s_s..:;.o..:;..c-'i _a..;.te_s;..:_, ...;I;....n_c_. __ _ 1204 Well No.:. ___ _ 

Drilling Method:. __ A_1_· r_R_o_t_a...,ry...._ ________________ _ Date Installed: 4 / 5 / 91 

Coordinates: 1 , 066. 420. 96N, 515,823. 27E Protector Pipe: 

Elevation 458.63 
Size: __ 4..;.....:i;_n..;;c.:;.;h ________ _ 

Material:: _ _;S::::..t:::::.:e:.i:e::.:1 ________ _ 

-2...1!.. kN - ~M~a~st:::::.:e~r ______ _ Loe o.: 
Ground 
Elev. 3 

Surface Seal Material 

Cement Mix 
Riser: 

C 
II 

Drill Hole Diameter 2 inch 41 Diameter: .. 
jl 

8 inches PVC 
"ii Material· 
3:: Type of Annular Space Backfill Sch.: 80 
0 

223.5' C. 206 1 Cement/Bentonite Grout Type of Joints: Flush Threaded 
i= -
0 Stenciledl Yes ... 
ell 
1,1 
Ill -.. :I 

<II 

-a 
C: Type of Seal Screen: 
:I 
2 _3_1_ Bentonite Pellets 2 inch ,., Diameter: 

Material: PVC 

Slot Size· 0.010 inch 

Type of Filter Material Length: 10 feet 

12.s 1 Coarse Sand Sump: 

length: None 

Type of Filter Material Type of Cap· PVC Flush Threaded 

.5' Coarse Sand --
Type of Seal Centralizer: Used D 

None Not Used JXI 

Depth to Water From Top Dry 
Type of Backfill of Riser at Completion: 

31 Hole Core NOTE: Nol lo Scale 

tORl\,l •:!09 GEM 1Re•. 1/891 



Client: LAIDLAW WASTE SYSTEMS Scope I.D.: 89L46 

Foth & Van Dyke Project: Bridgeton Monitor Wells Page: 1 

Prepared by: CFN Date: 4/4/91 

Checked by: RTB Date: 4/24/91 

MONITORING WELL CONSTRUCTION DIAGRAM 
Driller-· ________ J_o_h_n_Ma_t_h_e_s_a_n_d_A_s_s_o_c_i_a_t_e_s _, _I_n_c_. ____ _ 1205 Well No.: ___ _ 

Drilling Method:_A_i _r_R_o_t_a_r..;;.y __________________ _ Datelnstalled: 4f2/91 

Coordinates: 1 , 067, 387. 39N, 515,620. 75E 

Groul.'.)d 
Elev • .:S84 • 5 

C 
GI 
GI .. 
I.I 
Ill 

"ii 
3: -0 

123 1 Q. 
~ 

s 
GI 
I.I 
OS -.. = Ill 

"C 
C = 0 .. 

l,j 

2.3 1 

105 1 

_4_•_ 

12 1 

NIA 

N/A 

Elevation 

Stick-up 

11 II 

Surface Seal Material 

Cement Mix 

Drill Hole Diameter 

Type of Annular Space Backfill 

Cement/Bentonite Grout 

Type of Seal 

Bentonite Pellets 

Type of Filter Material 

Coarse Sand 

Type of Filter Material 

N/A 

Type of Seal 

N/A 

Type of Backfill 

Protector Pipe: 

Size: ___ 4_i_n_c_h _______ _ 

Material._• __ S_t_e_e_l _______ _ 
Master Lock No.: __________ _ 

Note: 6 5/8 11 OD WELDED STEEL 
CASING SET AND GROUTED 
TO 110 1 

Riser: 

Diameter: 2 inch 

Material· PVC 

Sch.: 80 

Type of Joints: Flush Threaded 

Stenciled? Yes 

Screen: 

Diameter:--..... 2=--=i ..... n-=-c-'-'-h _______ _ 

Material:--~P~V-=-C_S=c=h-'-----"8"--=0 _____ _ 

Slot Size~· ____ 0 ___ • __ 0~1-'-0......._i n"""'c"""h""--____ _ 

10 1 Length: ___ .,_,._ ________ _ 

Sump: 
N/A Length; ____________ _ 

Type of Cap: PVC F 1 ush Threaded 

Centralizer: Used □ 

Not Used~ 

Depth to Water From Top 
of Riser at Completion : __ ___._.n...,ry'f------

NOTE: Not to Scale 

fOR'-1 •J09 GEM , Re>. 1/B'l) 



• MISSOURI DEPARTMENT OF 
/.:.;;/:\·•:•: NATURAL RESOURCES 

f ~.-." ,,\ ,\ DIVISION OF GEOLOGY AND '-~mv LAND SURVEY 
... ,... REGISTRATION RECORD 

INFORMATION SUPPLIED BY OWNER 
N,1,ME 

LA1DLA.i WA51E 
ADDRESS 

18?>8 ,J, 
SHE NAME 

OFFICE USE ONLY 
HU NO 

l:i2li0':J 
ROUTE PWS NUMBER I CHEC!l NUMUE fl 

STA TE WELL NU'-IBER TRANSMITTAL NO 

TELEPHONE 

314·241-3110 

I 
CITV STATE IZIP CODE 

:5T. L°"'1~ Mo &~102.. 

LA11>L.Aw 6121D6£'n:,1J 
I WELL NUMBER ADDRESS OF WELL SITE OR SITE NAME IIF DIFFERENT THAN i'IBOVE! 

S,v,sir,,.2-1 LANIDFIU,.. IU>!> ~1': c .... llJ..£:S 12CGI<- 12D-
OWNER STATUS O BUILDER 

0 DEVELOPER 

0 PRIVATE HOME OWNER C!TY STATE 

{E OTHER (SPECIFY) .LA,JDFlLL B1Z1oe£Tbt,J Mo 
PURPOSE Of REGISTRATION FORli'I 

lf;I ABANDONED WELL O MINERAL EXPLORATORY 
0 WELL RECONSTRUCTION TEST HOLE 

VARIANCE ISSUED? WELL CERTIFICATION NUMBER I DATE ORIGINALLY DRILLED 

0 OTHER 

0 YES 

11!1.a 
SIGNA 

/ 

,.,---...1-.. 4 - 2 -~ I 

./ 
I ) CA.TE 

INFORMATION SUPPLIED BY CONTRACTOR / " I 
SKETCH THE LOCATION TO THE WELL"";l""~;;a,,,; •• ;:ua" 7•'·~'"0"-,~"":::,"·""""'"a"•a",:-:,,~.0,e,s,e,aeTLSO"'."'C~A"m"T"1QN""...,o"F,...W""E"L"L-----+---------------1 
•~•=aESHOWNSOAHOGHWA>S ~~ ~. "' SHOWLOCfATION CUAO.Sl', Cu,41ZL,Ef,, COUNTY S,., Lou,~ 

~ 1]~1[11f AT ,ce, 38+.S AREANO 
SMALLEST 'I, LARGEST \; 

"' ___ ,,, ~v, ~E~v, ~,,, 

sec.2- TWN 4',.. N,RNG._~:s~_(D,Rw 

DESCRIBE LOCATION Of THE WELL SO WE WOULO BE ABLE TO VISIT THE WELL 

QN e.'46,J.1.T Sl1E. C1' ~@Aye_ P!.DAl>/rz.tMP l.!!Abl~~ l:>OVJl,J LL.l"lb F'H..I_. PIT, AP'PR:qc.. a/3 t,Ot...,~· 

IZAMP-
CONTAACTOR'S ►• I PERMIT NUMBER 

••M• 1 LA~ilE v.J~ Cc.. ll..lc. 0012.ss 

ABANDONMENT OF WELLS 

FORMER USE OF WELL 
0 HANO OUG O SOIL BORING 

0 DOMESTIC (I TO 3 CONNECTIONS) 0 PUBLIC WATER SUPPLY 

OAILLEAS 
NAME 

PERMIT NUMBER 

OolZ.S:SWPi.A 

WELL RECONSTRUCTION 

TYPE Of REPAIR 
0 RAISED CASING 
0 DEEPENING OF WELL 

0 LINING OF WELL 
□ OTHER 

0 MULTI-FAMILY O MINERALEXPLORATDRYTESTHOLE USEOFWELL 

0 HEAT PUMP ~ MONITORING O DOMESTIC (1 TO 3 CONNECTIONS) 0 PUBLIC WATER SUPPLY 

0 MONITORING 0 IRRIGATION O OTHER O MULTI-FAMILY 
fae,"-,co',~""',~a~,e"S'~"~",c,c•cacwc•c,-----'='--".!.!!'"'-"r-10"'.,e,eOe,e,SGe,.cAcccc,cae,e"c'c'ciD O HEAT PUMP 

JouN l-4ATH.E'5 4 Assoc. 4-2.--=, I D 1RR1GAT10N 

0 OTHER-----------

DATEPI.UQQI.D STATIC WATER LEVEL PUMP REMOVED FROM WELL? OJA OF WELL CASING 

I 

WAS WELL DISINFECTED I DAU: FIECONSTJWCTION 

DEPTH OF THE WELL 

I ?,,2.' 
LENGTH OF CASING 

110' 
GROUr l"IST.-,lLATION METHOD CASING CUT OFF THHEE 

FEET BELOW SURFACE? 
'Det.uE:PouT 

□ GRAVITY Ill TREMIE □ Yes-TI NO 

FT □ YES-A □ NO 

CASING CIA IH9LE DjA, ., 
,, O-Ho-,1 

c.,; n•'•l~:J'-•" RAISED 
TYPE OF CASING CASING 
~ STEEL O PLASTIC INFORMATION 
0 OTHER 

GROUT MATtRIAL USED BENTONFTE NUMBER OF BAGS 
e.T Ce"eNT r.rl Of GROUT USED 

N O BENTONITE I.DI POWDER ~ ~ LINER 
□ HI-EARL y SLURRY □ GRANULAR r,-a-u-•"a"s"a,~o-,"a-u-,...JoETAILS 
Iii PORTLAND TYPE 1 0 OTHER O CHIPS PER BAG 

AFTER RECONSTRUCTION COIIPI.ETI.D 
IN. 0 YES ONO 

LENGTH OF CASING ADDEO FT 

MATERIAL 

0 STEEL 

0 PLASTIC 

PURPOSf Of LINER 

0 USED ONLY TO HOLD BACK 
FORMATION 

METHOD OF ATTACHMENT 

□ THREADED 

D WELCEO 

0 COUPLED 

0 FUSEO 

D GLUEC 

DIAMETER OF LINER 

IN. 

0 USED TO SEAL OUT CONTAMI
NATION OR OTHER CONDITIONS 

WEIGHT OR SOR 1 

0 OTHER . 0 PELLETS 

"""o"•=•"•"•"•"o","cc"a"•"•-•"•",",","•""","a",","R"•"•"o"a","c","•"•-•"•"a","•"••"•"oLN_ffc,c,==~----j DEPTH TO THE TOP OF LINER fAOM SURFACE 
MATERIAL 

FT. 0 PLASTIC O STEEL 4.5 
TYPE Qf FILL MATER11USEO 

rEMEIJT 
AMOUNT OF FILL MATERIAL USED ~· I.I ~ 1. Y0S)'T0NS 
OEf-'TH TO TOP OF Fil I MATfnlAI rflOM s1,nFM";f 

0 
NUMBER USEC FOR DISINFECTION WELL DISINFECTED 

BEFORE PLUGGING? GALLONSOFCHLORINE _ ·---- __ _ 

0 YES 
POUNDS OF CHLORINE 

TABLETS OF CHLORINE 
WAS THE WELL ABANOONEO BECAUSE Of HOOKING UP TO A PUBLlC OR RURAL WATER 

AMOUNT OF LINER USED 

LINf:A ITVPEUSED 

PACKER DETAILS I 
n NnP~F 

LJ IHJUUlH 
,am 

JOINTS 

0 GLUED O WELDED 

FT. 0 OTHER 

OEPTH!SI SET 

LINEA 
GROUT 
DETAILS 

POSITION OF SEAL 

0 FULL LENGTH 

MATERIAL 

CEMENT O PO!HLNIOTYPE, 0 HIEAP.LT 

□ BETWEEN PACKERS BENTONHE. 0 CHIPS O PELLETS 
D SLURRY D GRANULAR 

SUPPLYOISTRICT? 0 YES l!l NO CEPTHPUJ,!PWAS 

r----=c--------cC""C-C-~--CCCCCC-CC-==-c===-------------,"° ---" 
IF YES. WHAT IS THE NAME Of THE WATER DISTRICT 

DEPTH FROM SURFACE TO DEPTH FROM SURFACE TO 
TOP OF THE GROUT SEAL BOTTOM OF THE GROUT SEAL 

CHECK THE BOX WHICH APPLIES 

l!I □ 
I HERESY CERTIFY THAT THE WELL HEREIN I HEREBY CERTIFY THAT THE WELL HEREIN 
DESCRIBED WAS ABANOONEO IN ACCORD· 
-""ICEWITH THE 011:PAATMENTOf NATURAL 
RESOURCES REQUIREMENTS FOR THE 
A8ANOOl)MENT OF WELLS 

DESCRIBED WAS REPAIRED IN ACCORD· 
ANCE WITH THE DEPARTMENT Of NATURAL 
RESOURCES REQUIREMENTS FOR THE 
REPAIR Of WELLS 

GPM FT. FT. 
DEEPENING OF WELL INFORMATION 

DEPTH 
FROM T FORMATION DESCRIPTION YIELD 



Foth & Van Dyke 
CJient: LAIDLAW WASTE SYSTEMS Scope 1.0.: 89L46 

Project: Br i dqeton Monitor We 11 s Page: __ 1.,____ 

Prepared by:_C"'""F_N _____________ Oate: 4/ 4/91 

Checked by: """'R-'-'T"""'B ____________ Date: 4/ 17 /91 

MONITORING WELL CONSTRUCTION DIAGRAM 
oriller: _________ J_o.;...h_n_M...;;.a...;;t_h-=-es-=---a;,;..n...;;d__,;_A..:..s-=-so.:....cc....i_a_t_e_s...:.,_I n_c_. ___ _ 1206 Well No.: ___ _ 

Drilling Method:~A-i"'""r_R_o_t-a-r .... v __________________ _ Date Installed: 3/26/91 

Coordinates: 1 • 067, 396. 27N, 515. 624. 37E 

Grouo.d 
Elev. j86.2 

C 
lll 
lll .. 
I.I 

,,i 

1i 
~ -

73 1 
0 
C. 
;:: 
£ 
lll 
I.I 

"' -.. :I 
,,i 

"0 
C 
:I 
0 .. 

I,.:, 

2 ,3 1 

57 1 

21 

12 1 

N/A 

NIA 

N/A 

Elevation 388.48 

Stick-up 

Surface Seal Material 
Cement Mix 

Drill Hole Diameter 

8 inch 

Type of Annular Space Backfill 

Cement/Bentonite Grout 

Type of Seal 

Bentonite Pellets 

Type of Filter Material 

Coarse Sand 

Type of Filter Material 

N/A 

Type of Seal 

f::J lA I 

Type of Backfill 
N/A 

Protector Pipe: 

Size: ___ 4.;...._;;i;.;..n=c.;..;h _______ _ 

Material:_=St=e....,e...,l.__ ______ _ 

Lock No.: Master 

Riser: 

Diameter: 2 inch 

Material: PVC 

Sch.: 80 

Type of Joints: Flush Threaded 

Stenciled? Yes 

Screen: 
--

Diameter: 2 inch 

Material: Sch BO PVC 

Slot Size· 0.010 inch 

Length: 101 

Sump: 

Length: N/A 

Type of Cap: PVC Flush Threaded 

Centralizer: Used □ 
Not Used I» 

Depth to Water From Top 51 • 6 ' @ T=12 hr. 
of Riser at Completion: 

NOTE: Not to Scale 

FORM ■ 309 GEM ,R,.. l 691 



. . • MISSOURI DEPARTMENT OF 
:..;:~·:";,\'-:•.. NATURAL RESOURCES c .. ~•\, -: ~ DIVISION OF GEOLOGY AND 
~ LAND SURVEY 

''·· · REGISTRATION RECORD 

INFORMATION SUPPLIED BY OWNER 

ADDRESS 

1838 ,J. Bl2o.o.DW.O.y 

OFFICE USE ONLY 

l r;. · t, l U 
ROUTE 

t----·----· - - -
STATE WELL NUMB[H 

CHECKED BY 

APPROVED llY DATE 

ICITV 

CROSS flEFEAENCE NO 

ENTERED 

TELEPI-IONE 

3"4· Z+l-.5"71o 
STATE 

IAo I
ZIPCOOE 

~3102. 
SITE NAlrilE WELL NUMBER 

LA1DlAVJ B1t•D6Elb...i SAu•TAIZS uw ~l-L l2ob 
ADDRESS OF WELL SITE OR SITE NA"'1E (IF DIFFERENT THA"I ABOVE) 

.s,-. C1-1ARLLS 12o.,_"' i2t, 
OWNERSTATUS O BUILDER O PRIVATE HOMEOWNER 

0 DEVELOPER [!l OTHER (SPECIFY) LAIJDFU.L 
CITY 

B 12 , 1>5&"Too-J 
STATE 

Mo I
.ZIP CODE 

b:!oo44 
PURPOSE Of REGISTRATION FOAlril 

Ill ABANOONED WELL O MINERAL EXPLORATORY 
VARIANCE tSSUfQ? VARIANCE NUMBER WELL CERTIFICATION NU'-1~ OATE ORIGINALLY DRILU0D 

I, 3•2'--"'/1 
0 WELL RECONSTRUCTION TEST HOLE 

0 OTHER 

DYES 
DATE 

INFORMATION SUPPLIED BY CONTRACTOR / 
SKETCH THE LOCATION TO THE INCLUDING JLEAGE ON ALL ROADS TRAVELED 
FRO'-! NEAREST TOWNS Ofl HIGHWA ~ LOCATION OF WELL ./4 

SHOW LOCATION OUAoSt.LJ!API@ COUNTY :5T. Lout-6 
■IN SECTION PLAT ELEV 3'8'-,2. AREA NO "' ~~ 

'It a, SMALLEST '"- LARGEST \I. 

---'I, ~\JJ 'i, ~-•• M\JJ "• 

~-~---c.G,,_..I'" SEC. _,3__ TWN 4 "" N,RNG s @u~ W 

LAT.~0 -4S ~4. .. LONG. 9o" 21,p. 4~-
DESCRIBE LOCATION OF THE WELL SO WE WOULD B-E ABL~ TO VISIT THE WEl,.L 

oy R.IG.UT ~,oe ... r- 6E.AVt-'L eoAo/12.4.1. . .-n UJTo cu . .L PIT APP~o"ll 

CONTRACTOR'S ► I .• I PERMIT NU'-IBER 

NAME 1LA~1J£ ,.E:S!EeiJ t!.,,., luc. 0012S!> 
DRILLll!:RS 
NAME ► IIM<>TH'I 

PERMIT NUMBER 

C<:>12.SSWPM 

ABANDONMENT OF WELLS 

FORMER USE Of WELL 
0 HAND DUG O SOIL BORING 

0 DOMESTIC (1 TO 3 CONNECTIONS) 0 PUBLIC WATER SUPPLY 

WELL RECONSTRUCTION 

TYPE Of REPAIR 
0 RAISED CASING 
0 DEEPENING OF WELL 

0 LINING OF WELL 
0 OTHER 

0 MUL Tl-FAMILY O MINERAL EXPlOAATOAY TEST HOLE USE Of W£tl 

0 HEAT PUMP ljg MONITORING O DOMESTIC (1 TO 3 CONNECTIONS) 0 PUBLIC WATER SUPPLY 

D IRRIGATION D OTHER D MUL Tl-FAM IL y D MONITORING 
>o
0

,l,lo~,.",',"o',""",",.'-,.,~,.0o"•"•",------'='-"-'-""'-"TS 10=,s,.eos,=,=o=,.=.=,=c,=os,e,=cc=,"c!D D HEAT PUMP D OTHER ________ _ 

f-c.j"'°o.,1-1,,,.iL,cM=A,._,ni..,.e;s5'cc't'-'A",~"' ~~-.,c~---r1-c~3cc·~2"~-"cz,tl=~lc□-'-c,"'-'"'oA~T'.';'o'.'"'=--=~~======;:=======::.. 
DATI! PLUGGED STATIC WATER LEVEL PUMPRE'-IO~E fROMWELL? D!A. Of Wl:LL CASING I WAS WELL OtSINfECTED I DATI! RECONSTRUCTION 

4 •• -~- "'j •FT O YES O NO AfTERRECONSTRUCTION COIIIPlt:TI.D -z?,..q.._ ..... ~ .~ IN. □ ,Es □ NO 
DEPTH Of THE WELL LENGTH OF CASING ·+=c,0 ,0,=•a=o0.,7 1c,=o=,=,=0°.,c--+------~,EcN·G"T"H~O•F•c"A's",c•=o·A•o•o"e'o~--'--------~,-T-I 

13 1'!)
1 

2
11 s°' RAISED MATERIAL '-IETl"IODOFATTACH'-IENT 

GROUT INSTALLATION METHOD CASING CUT Off THREE 
fEEJ....BELOW SURFACE? TYPE Of CASING CASING D STEEL D THREADED □ FUSED 

D STEEL !XI PLASTIC INFORMATION D WELDED D GLUED . u,uu.£D ovr 
D GRAVITY !JI TREMIE D YES □-NO D OTHER D PLASTIC □ COUPLED 
GROUT MATERIAL USED 

NEAT CEMENT 

D Hl•EARL'I 
D BENTONITE 

SLURRY 

D OTHER 

BENTONITE NU'-IBEA Of BAGS 
a, Of GROUT USEO 
IOI POWDER 7 LINER 

D GRANULAR "'eo=u"•=o=,~o=,=a=,o=uc,c-loETAILS 
D CHIPS PEA BAG 

PURPOSE OF LINER 

0 USED ONLY TO HOLD BACK 
FORMATION 

OIA'-IETEA Of LINEA 

IN. 
WEIGHT OR SOR I llJ PORTLAND TYPE 1 

D OTHER D PELLETS 

0 USED TO SEAL OUT CONTAMI• 
NATION OR OTHER CONDITIONS 

c0c,=,=,c,c,c0c,c,c,c,c0c,o0c,c,c.,c,c,c,c,0c"cc'c"'"'=•=c=,---~c"c,c,=,",=.,-,------ -

,,-o"•=•=•"•=,=a,~cc"o"•=scwc,c,c,c,c"c"c'coc,=,=,=,-,cGco=,cc=,c•=,c•=,=o=,=,=,=••=oc•c,c,.c,------1 FT. 0 PLASTIC O STEEL 

So 

f----------·--4~-,S~-- --------t,;MOOUUN;;,,oo,~u~.~";;;u,s,ao,---------t,,o,,.;;,ii,,--------1 TYf'E.Qf FILL '-IATEAlf,L USt:O 
I LIT/ BEJ,J Tnl.l nc C:, n ..... , ,.,.. D GLUED D WELDED 

AMOUNT OF FILL M.(TEAlAL USED ~E ~------~==-=~~~--_'.FTT~.J.'.□::'._O~T~H~E~R'..::=====~ 
.'?_~I, ~ ONS LINER I TYPEl!SFn n NUl',ll llrf'fl!l'~I '>ff 

l)(l'f/1 I() l<Jl'<ll fll I M~lllAI '"""'',HIii ACJ PACKER DETAILS l O ~~~~Lil 
NU'-IBEA USED FOR DISINFECTION WELL OISINFECTED 

BEFORE PLUGGING? GALLONS OF CHLORINE ______ . _________ . LINER 

DYES 
POUNDS Of CHLORINE 

TABLETS OF CHLORINE 
WAS THE WELL ABANDONED BECAUSE OF HOOKING UP TO A PUBLIC OR AURAL WA TEA 

GROUT 

DETAILS 

SUPPLY OISTRICT? D YES Ill. NO DEPTH PU'-IP WAS 

C::-:::C:C:::C:-:CCC'."CC"CCC:C:C-CCCC=====-------------j SET ___ H 
If YES. WHAT IS THE NA'-IE Of THE WATER OISTRtCT 

CHECK THE BOX WHICH APPLIES 
GPM 

'-IATERIAL POSITION Of SEAL 

D FULL LENGTH CE'-IENT O PORTLAND TYPE I O HJ EARLY 

Q BETWEEN PACKERS BENTONITE O CHIPS O PELLETS 
0 SLURRY O GRANULAR 

DEPTH FROM SURFACE TO DEPTH FROM SURFACE TO 
TOP OF THE GROUT SEAL BOTTOM OF Ti-tE GROUT SEAl 

FT. FT. 
DEEPENING OF WELL INFORMATION 

I HEREBY CERTIFY THAT THE WELL HEREIN I HEHEBY CERTIFY THAT THE WELL HEREIN 
OESCRIBED WAS ABANDONED IN ACCORD· DESCAIBEO WAS REPAIRED IN ACCORD
ANCE WITH THE OEPARTWENT Of NATURAL ANCE WITH THE OEPAAT'-IENT Of NATUR/\L 
RESOURCES REOUIREUENTS f014. THE RESOURCES REOUIIIEl,IENTS FOR THE 
A8AHDONWENT OF WELLS REPAIR OF WELLS 

--=c.c---------j 

10•:;-_;,, ?t. 
'-10 TII0-1414{Tr-911) 

l'>[f' H 
•~OM TO FOA'-IATION OESCAlPT10N 

DISTRIBUTION: WHITE/CONTRACTOR C,.NAAYIOIVISION PINK/OWNER 
MA.IL CANARY CDPV TO: DEPAATlilENT OF MATUflAL RESOURCES. P.O 80)( ?SO. ROLLA, MO 6~2 RECORD MUST 8E SUBMITTED WITHIN 60 DAV$ OF COMPLETION DATE 

YIELD 



llllllllf 
LAIDLAW w.um 8Y8TEM8 INC. 

SOIL BOREHOLE LOG 
SITE fW.1£ AND LOCATION ORIU.M EIHOD: IOfiffGND. 

6.25 inch t.D. HoUow Stll!M Avger PZ-100-KS 

SHttr 

SAMPUNQ YEni0D: OF 3 

LAIDLA\J/□U2 RI-FS/MQ 
\./EST LAKE LANDr!LL 

OPERABLE UNlT 2 

SPl.lT SPOON! e.o ineh DJl✓!.5 inch [.D. (SP) DRUlfG 

NORTHING, 106884,:!.03 
DATUM EASTING• 5l72IL63 ELE.VAllON 483.8 

SHELBY TUBE• 3.D Inch O.D./2 13/16 inch l.D. CSH> 

~ I.E.Wl. 

1IE 
om 

CASIHC OE:PIH 

DRU. RIG CME 75 - TRUCK MOUNT SURFACE <XNIITIONS 
NG.£ 

SAMPt.E HN4ME:R 

,.._ .. 

6 
3 
4 

1 e, 

2. 4 
6 
7 

3 a 

4 2 
5 
s 

5 5 

6 2 
2 
2 

7 3 

8 3 
4 
5 

9 s 

10 4 
4 
5 

11 5 

12 3 
4 
3 

13 3 

14 I 
3 
6 
7 

(0.0-7.2 Ft.) fir"', dusky yellowish brown 
<!OYR 2/2), SIL TY CLAY, littte orgo.n,c:s, 
NR, •mist, <CL>. CLOESS) 

@ 4,0 f't. color cho.nges to "loder,:i. te 
yellowish brown ClOYR 5/4) 

(7.2-U.6 rt.> F'll"l'I. MOderQ.teo yellow!sh 
br-own C!OYR 5/-4), Mttled SILTY CLAY, 
NR, no;st, <CU, (LOESSl 

(11,6-19.2 rt.) LOQSll', MOdero.te yell0¥1iSh 
brown ClOYR 5/4), Mottled CLAYEY SILT, 
NR, MOiSt, (Ml.), (I.DESS) 

(472,2) 11,6 

SP 

CD 

SP 

® 

SP 

@ 

SP 

© 

SP 

@ 

SP 

© 

SP 

0 

SP 

® 

STMr f1NISH 
1IE TIME 

13•20 17•42 

Di\1E OAlE 

l/25/95 1/25195 

... 
"' Q: 

I:: 
:j 

65 
Q: e w _, _, 
i: :c u 
-; 

111 
O' .... 
Ill n, 

~ ~ 
Q 

~ 
~ C, g 0 



lllllllf 
J..AiDUIW WABTE 8Y8TEM8 !NO. 

SOIL BOREHOLE 
Sin; PWI£ AND U)CATION DRIUJNG lEIHOO: 

6.as mc:h t.!I. HoUow St1m At..iger-

SAWUfO liEniOD: 

LA!DLAIJ/OU2 RI-FS/MO 
~EST LAKE LANDrlLL 

OPERABLE UNIT 2 

SPLIT SPOON• ao inch O.D,11.5 lnC::h J.D. <SP) 

SHELBY TUBE• 3.0 Inch 0.Il/2 13/16 inch I.D, <SH) 

WATER L£lt'El. 

111!: 

NORTHINO• !068842,03 
Do\'Mol EASTING• 517211,63 ELf.VA110H 483.B CASlffCtM!PlM 
DRll. RlO CM£ ?5 - TRUCK MOUNT SURfACE CONOfflONS 
NG.£ Bli1,RING 

--I-
I-

t=-16 --
=-11 -;.... 

~-18 -..... r..-
=-19 .... 
I-

:::... 20 ---.... 
::,- 21 
I.... -=:-22 --
=-23 -----24 ----::;-25 --.... 
:;-26 .... --'::::" 27 ------28 

=-29 ----

3 
4 
7 
10 

3 
4 
5 
1 

5 
6 
7 
a 

2 
7 
9 
10 

·5 
10 
9 
14 

3 
9 
l4 
IS 

3 
5 
7 
II 

.,, .. . 
I ... . .... 
....... 
IIIE& .... 
.... 
R'l"I. 

llRI• 

I Ill ..... ,._ 

,-

..... 

I:::: 

-
-

.. -··· .. I ' • i--
1~4' • • "'• 
air:::~ 

(7lliCJ .. 4 ~ w 

...... ..... 
...... 

SMFI.E NIJllll£R 
NI> 

DESCRPJION OF Ql1ERW. 

cu.6~19.2 f't.) Locse, l'IOder-nte yetlowIsh 
br-own <tOYR 514}, r1ottled CL.AVEY SILT, 
NR, l'IOISt, <ML), CLOESS) 

(19.2-22'.4 f't,} Loose, light olive gr-ay 
CSV 6/D, CLAYEY SILT, NR. l'IO!St, <MU, 
CL□E:SSl 

{22.4-28.c! 1'1;,) Conpc.ct llght olive grny 
(SY 6/1), Fin-., SANDY SILT. NR, dr-y, 
CSM), (ALLUVtAL) 

@ 25.4 f't., par-tings of' light olive gr-c.y 
(SY 6/1), CLAYEY SILT 

<28,2•32.J Ft.) CoMpac;t, light olive 
grny (5'1' 611). r1ottted CLAYEY SILT, 
or-gnnlt;s wet at ~.0 F't. NR. 
Moist-wet, CML), CAL.L\JVIAL) 

SP --® --- ----SP -
® -----,-- ----SP -
@) ---------SP -
® ------ -

C461.4> 22.4 ---SP -
® ------ ----SP -
@ -----,-- ----SP -
@ -----(455.6) 28.2 ,-,- ----SP -
@ -----

LOG 
BORlffQ NO. 

PZ-100-KS 

SffEEI' 

2 OF 3 

ORUING 
Sl'MT 
111£ 
13•20 

lllE 
17•42 

OAlE 0,\TE 
1/25195 1125195 

IBW\k5 

~ 
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1111111 SOIL BOREHOLE 
LAIDLAW WAS'nf 8V8TEQ INC. 

SffE NN.1£ ANO 1..0CATICH ORIIJ.fiQ ME'IHl'JOi 
6.25111ch I.D. HollQ\lf Ster, Auger 

; 

SMlfll.lG MElHlO: 

LA!DLA\J/OU2 RI-F'S/MO 
SPLIT SPOONi 2.0 Inch 0.D.11,5 Inch I.D. CSP) 

~£ST LAKE LANDF'lLL SH£UV TUBE• 3.0 Inch O.D./2 13/16 Inch 1,D, <SH) 
OPERABLE UNJT 2 WA1ER LlVEL 

TIME 
OATE 

NORTH!NCj-, 1068842.03 
CA15INO DEPDf D.\"JUU EASTING, 5I7211.E.3 EL!VATION 483,8 

DRll. RSQ CME 75 - TRUCK MOUNT $1JRFAC£ CONOmONS 
ANCl£ EARING 

SAMPLE KWUER 

' 
~ I I I SIMPLE NUMBER 5 

I 
NCI i Is DESCRPllOH aF MA'IIRW. 

i,- 4 1-5' (28.2-32.1 rt.) Cor,pnc1: t19ht ol;11e gray -i-- 9 ED' (SY 6/1), l'lottled CLA\'EY SILT, NR, -... 10 1,:0 ~ MOlst-wt-t, CML), (ALLW[AL) SP -- --31 19 @) -- -- --- -- I'! Jl.6 f't • .-1 Inch of' f'rne SAND (451.7) 32.1 --32 - - -- IS !:!: 11 ~ ~. <32.1-33.9 f't,) Cor,po.ct. brownish Ql"D)', -- 14 a.as • '"' + 

" 
CSYR 4/1), fine SAND, NR, wet, <SM), -- lc Cli~lU • • • • Sf' -

.·_33 .... <ALLUVIAL) ... 
14 

.... I; •• - @ -..... -- .. ~ .. -i,- • ,II ~ .. -
=-3,4 

....... -.. ,. .. - CJ3.9 f't.) Loose. light Qr0.)' C::iY 6/1), '-- -50/6 ..... - Q,6 .......... M CLAYEY SiL T, NR, l'IOISt, (ALLUVIAL> (449.3) 34.5 -- ff ,.. .. ii". -- •~ai:, - End oF Soll Borehole Log 0.t 34.S F't. SP -
=-:ss -@) -- See PZ-100-l(S RE'cord of O...itlhote tor -- rock descriptions -- -
=-.1s -- - -- -- -- -
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!!I 

Pl'IOJEC'f; I.AIOV.W/RI-FS 
l"Atl.lEC'I' NC: 114211<111 
l.OCA11CN; f!RICGEl'ON, MO 

TV!' 

DESCRIPTION 

32 0.0-34.0 It 

34 

See Soil Borehole Log 
PZ-100-KS 

34.o-52.3ft. 
Sllgh_tlv. westherad, vel 

449.l!O 
34,00 

thickly bedded, very Hg t 
gra!( (NB~ medium cuystalflne, 
VY8ak. LI ESTONE, 
\ST. LOUIS FORMATION) 

mm, iron CO!lCPl;llons ccimmon, 
thin calcite vein (1 cmJc, 
lrr'9UUU- }olnll, &tyfoll C 

3B 

42 

42.9ft. 
1 in. thick clay seam 

44 

48 

01:PTH SCALE: 1::i! 

l!I 
0 ., 
Q 

i 
Cl 

DfWJJNG C:ONTWICTOfl: LAYNE•WESTEFIN 
CRILi.EFI: D. MAHURIN 

RECORD OF DRtLLHOLE PZ-100-KS Sh.t11ll23 

COi.i.AR Ell:V: 483.B BOAING METHOO: NX Con! & Wll!l!t 
DRILLING CATE; 1/271115 • Z'1:w5 
OAILL RIG; CMl!l 75 

J.JIXII l'l,Plln;r p.p~ 
F•Faut c.c...,..i l(.$lcnldod 
S.Shoat U-\lniUa1lha ~ 
8-B!Olldnv ST.!leppod 11-flau;h 
F-1'.,._ 1-ilt~ Vfl.V.lb,#I 

> ..... "' 111.£11 "'!!/ ~i :,, 38 1\1;10 
DeP"/J.I ~ II: .. If f IF'I} "' .. .. 0 .. 

N4t'G'IQ! 
.... .. ....... .. .. 

4-Cll.110 
34.00 

• 
• 

100 
"I, 

-4U.3D 
a!J,$0 

OATtiM; M5l. 
COOROINATl:S N: 106Bil4li!.O 
A2lMUTH: 0 

E: 517211.B 
INCLINATION: .go 

F•F•Dmo 0 ei.-c:r.rlnlll ~ 
CH-<:Hc,nb, 
11-KU!td ffi1;1 
GfU'.Gravol Arid :r:c 

~3: nYOATA 
!,! 

3: 
'l"YPEMID :C(!l 

l!URFACE is ffi 
OESCAIPTION Cl iu 

J,ST,R 
J,f,R 
J,l,R(2) 

J.Pt,R 
J,C.R 
J,l,R 
J,PL.R 

J,l,R 

J,I.R-CL 

J,1,R 

J.PL.R 

J,l,R 
J,PL.R 

J,l,R 
J,C,R 

J,l,R 

J,C:,R 

J,t>L.SM-CL (2) 

J,C,R 

:c 
13 z r.'i 
w g 
a: a:; .. 
(ti 

.. -"' cc 
~i'::&H! 

z 
Cl 0 
"' ... 
9 ! ; 
~ ~ !!,!. 

a: 
IL ii,; 0 ,_ 

.. ud ! 
"im)"'ii 

Nares 
WATER LEll'EI.S 

INSTRIMENTA'llON 

0.0-34.0ft. 
Drllllr:ig cor,ductad wilh 
6.25 inch ID hollow !Item 
augen, 

1R7/95. 
Began coring 

2 1!)0 • J,C,R .. 

J.ST.R 

J,ST,R 

J,PL.R 
J.PL.fl 

J,PL.A 

J,C,R 

LOGGEO: J. MILLEA 
CHECl<li:O; R. BOOTH Golder Associates 
OATE: :1111/!15 



Pf\OJECT: U\IOLAW/AI-FS 
PROJECT NO: 943-21148 
LOCATION; Bl'IIOOETON, MO 

ROCK P 

DESCRIPTION 

4a 34.0-52.3 fl 
Sllghlly wealhsrlld, very 
thl(:kly bedded, very Ughl 
grey (Na), medlum t.rys!alllne, 
weak, LIMESTONE, 
{ST. LOUIS FORMATION), 

!!I 
g 
0 
x 
!1c 
re 
l!) 

RECORD OF DRILLHOLE PZ-100-KS 
BORING ME'rMOO: NX Core & water 
DRILLING DATE: 1/27/95 • 2/t:l/lil::i 
DRILL RIG; CME 75 

J.JO<rt P~·PlaNr 
f'.FIIIJI C.Ct.rwd 
s.5hoat !./.U~ 

P•Polllhlff.t Fe-Fe~ 
I(~ Cl.-t;:loylnlll 
Sl,l,l!mQQ111 ~ 

S.ll•<ldoll $T,Sloppe<.1 R,Rouc,, K--

OAT\JM: VS.. 
COOAOINA"'El! 1l: 
A2lMI.ITI-<· ~ 

f.f'ol.atl<>n ,.,...,guar IIR.V. Ao\q\ ~ Fil-4 
,. 

0 "' ELEV "'"' z :S§ 0£Ml-l "' if u., 
{fl) "' " .. 

ta ... 
II: 8 

f!QD 6 ... 
~ffi ..... "' gi~ ('ol:-q"ll,.1WI_.. 

lYPEAND 
SURFACE 

OESC111P'l'10N 

J,PL.R 

J,PLR 

J,f'L.R 

J,ST,FI 1 mm. iron concretlons common, 
lhirl calcite vein (1 cm.}, p;::;·i,;43~ 4-;:;.0;!-l-"""""'I-----Al4-H-
im:gular joints, stylo!ltic 49.so 

52 

52.3-62.5 ft. 
fre:;h, medium bildded, light 
gray (N7), line grained, 
medium 51:rong, ARGILU\CEOUS 
LIMESTONE, (ST. LOUIS 
FORMATION) 
Stylolitlc, numerous cfay 
filled disconlfnuilie!i, some 

54 iron oltide staining 

56 

62 

64 

62.6-67.5 fl 
Fresh, medium bedded, medium 
Ugh! gray (NG}, cryp?O, 
crysb:i.tllne, medium strong, 
LIMESTONE, (ST. LOUIS 
FOAMATlON} 

424.30 

J,PL.R 
J,ST.R 
J,C,R 

J,Pl.R (3) 

J,PL.R (2) 

J,PL.R 

J,C,R 

J,l,R 

J,C,R 

J,U.R 

J,P,S (2) 

J,l,R 

J,PL.,R-CL (2) 

J.l,R (2) 

J,C,R (2) 

1066114:!.0 

Sl.i2of 2!l 

COlLAA a.!::V: 48:l.8 
I:: li17211.8 

INCLINATION: ,so 

NOTES 
WA'JWI LEVELS 

INsmtlMENTATION 

l/'27 /95@ 17: 15 
Meas1.1red water level In ~ 
hole al 34.49 ft. below 
ground surface 
1/28/95@8:18 
Measured water level in 
hole at 36.6 ft below 
groornl suriai:e 

DEl'lli SCJ\l.E: 1:2 
ORUJJNG CONTRACTOR: \.AYNE•WESTERN 
ORMER: 0. MAHURIN 

LOGGED: J. Mil.I.ER 
CHECKED: fl 800111 
OATE: 3/ll/95 

Golder Associates 
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PAOJECT: 1.A!OLAW/Rl,Fs 
PROJECT NO: 11,,13.:21148 
LOCATION: BRIDGETON, MO 

KTYP 

DESCRIPTION 

1.14 62.5-37.5 ft. 

BB 

Fresh, medium bedded, medium 
light gray (Nii). crypto
crys!alllne, medium sb'ong, 
LIMESTONE, (ST. LOUIS 
FORMATION) 

1·2 il'I, chert nod1.1!es oommc,n 

67,5-76.0ft. =lly wea!hared, medium 
SB ei:f, ciive g~ (5Y 4/1), 

m-c grained, medrum strong 
tock; CLASTIC I..IMESTONE 
(ST. LOUIS FORMATION) 

70 

Shaley partings c:ommon, 
1:. fossiliferous 

74 

76 78.0-BB,5 fl 

7S 

Sflghlly weathered, medium to 
lhickly bedded, med"rum gray 
(NS) to light gray (N7), 
coarse grained, medium strong, 
CtASTIC LIMESTONE. 
(ST. LOUIS FORMATION) 

Stj,lolitlc, shaley partings, 
ao sandy, mon11 parous than above 

OEP'lrt SCALE: 1 :2 

fl g 
!J 
f 
ti. 
< a: 
i, 

OAIWNG OON"IRACTOR: LAYNE•WESTERN 
ORILI.EFI: 0. MAHURIN 

RECORD OF DRILLHOLE PZ-100-KS 
BOAING MEil-lOO: NX Co,- & Waler 
ORlt,UNG DATE: 1/27/95 • 2113185 
DFIIU. RIG: CME 75 

OAilJM: MSL 
COOFtOlNATES N: 100IUl4a0 
AZIMl,ITH: a 

J.Jont PL-Pl4nlr 
F•For.11 <X:urvld 
5-Shtlar 11-U~ 
e.!llddn!I ST.stopp,d 
F,F.,._llon 1-ln-lQIJal .. ... 

,:i a: 

i= ~ ELl:V II!~ z RQO 
OEl'TH ,;i: 81;l !Iii ::, 

{Fl) "' "' u."-o DCCQ 
iD'1$"1tN l'Y:"f'IO•...,. 

4 
100 

"lo 

!; 99'1, 

6 lllt"lo 

P•~ F..t'e~ 
K~ Cl.CZ,,,lnll 
SM.fi<rloolh CH-cwamt 
RoRcud'I H•Haol!Od 
Vfl.V.~ GRF-Qr..,ol F.ltd 

Jw TYJIEAHD o.l5! .. au .. lil.lFIFAmi 
DESCRIPTION Iii g 

• J,l,R 

• J,C,R 

J,PL,SM 

J,l.l'l•CL(2) 

J.I.R 

J,C,R 

J.~R (2l 

J,C,R 

J,1,R 
J,C.R 
J,l,A(2) 

J.PL.A 

J,ST,R 

J,PI..SM-CL (2) 

J,C,R {2) 

• J,C,R-CL 

• J,ST,R 

A 

j ::c 

ffi/.i'i 
... 
Cl 

~ z :i::c w i!t a: i, ... 
:J:: (II 

C 
<( 

! 0 ... ... 
~ z 

0 a .. i1!: 

Sballt3d 23 

COlLAFI ELEV: 48:1.B 
E: l:117.!11.8 

INC::UNAllON: .8Q 

z 
0 

~ 
NOTES 

WATER LEVELS 
lli!STflUMENT A TION 

1127/95@ 17:15 
Quit drilling farttie day 
@65.1 IL 

LOGGED: J, MIU.EA 
CHECKEO: R. BOOTH 
DATE:, 3/!1/95 

Golder Associates 



PAOJEC'I: I.AIOLAWJAI.FS 
AACJ.ECT NO, 943-2848 
LOCATION: BAIOOETON, MO 

ICTVPE 

DESCRIPTION 

80 75.0-88.5 It 

82 

84 

BB 

88 

Slightly: wealhGred, medillm to 
thickly bedded, medium gray 
(N5) to fight grat (N7). 
coansa grained, medium strong. 
clASTIC LIMESTONE. 
($T. LOUIS FORMATION) 

88.5"94.0 ft. 
Slighl!y WQthered, lhickly 
laminated to lhlnlj,' bedded, 
mEtdlum gray (N5), fine 
grained, extremely weak to 
V41ry weak, SIL TY CLAVSTONE 
and SILTSTONE, (ST. LOUIS 

90 FORMATION) 
pyrite In claystone, crosa
bedded, fine !;llfldy i;ilt:;tone 
lnterbeds 

!l:2 

94 94.0-9B.O ft. 94,llO 

!IS 

Slightly weathered, thickly 
beddea, very light gray (NB). 
line grained, medium strong, 
DOLOMrrE (ST, LOU1S 
FORMATION) 

OEPn-1 SCAU.: l :2 

C1 g 
Q 
:r 
Q. 

~ 

" 

OfllWNG CON'TAACTOR; LAVNE•WESTEAN 
0FIIU.ER: 0. MAHURIN 

RECORD OF DRILLHOLE PZ~100-KS Shct« 4 or 23 
BORING METHOO, NXCGr1t&- OATUM, M$1. COL.I.AR El.EV: <lea.a 
ORll.l.lNG CATI;: 1127/95 • 211:1/115 CCORQ1NA'ie'S N: \008842,0 E; $17211,6 
ORIU.FIIG: CME75 A21MlJTH: 

JJoi1! l'l-Pla!I.- ~ F"'F■ Ozldit 
F.f'"'-'! c:-(;\af,,"'1 II~ C!..-Claylrlfll 
5-Sho>r ti~ ~ Oi-CHanle 
B·lll<l...,c 5T•~ R-f!olq, If.~ 
l'-~olalort 1-llfOjµOr IIA-V,R""ltl GAF-O,$rll l'lllld .. IT'I T,\ 

"' a:15 0 ELEV WW 
~S! :~ij g 

z ~8 RQO TYP!oAHO z DEPTH ;, u.., iif SURFACE 
P'"O "' a: tlESCAIPTION .::,,ooc, ..... 

~ i ilJIICI..-N "' .......... 

J,C,SM 

• J,PL,SM-Cl 

II 99'4 

398.70 
85.10 

LOGGi.t): J. Miu.ER 
CHF!CKeD: R. BOOlH 
DATE: 3111/95 

• 

J,Pl.SM (2) 

• J,l,R-CL 
J,1,VR (2) 

• J,l,R 

J,PL.R 

J,l,R 

• J,lR•Cl 
J,PL.SM 

J.l,R (3) 
J,f,R 

• J,l,R(3) 

J,~R (2) 

J,ST,SM 

J,l,SM 

• J,f,R 

• J.~R 
J.c.R 
J,ST,R (2) 

J,l,R 

J,Pl,R-CH 

0 

l!l z r C 

~~ 
,_ g C1 la z _, 

;:c w Q I-
<Z c:: ~ ;ir; 
..;J"- .. 

Ir 3 Ill 

1 
9 a: 

INCUNATIONl ·DO 

! 
i( 

0 

ffi 

NOTES 
WATER l.B'EI.S 

lNSTRllMENTAllON 

92.7-93,31t. 
Corel= 

Golder Associates 



PAOJ5CT: LAIOU.Wl'RI-FS 
PROJECT NO: 943-2948 
LOCATION: URIOOETON, MO 

'M'E 

DESCAJPT!ON 

96 94,0-98,0 ft:. 
Slighlly weathered, thickJv 
beddeiJ, very light gray (N8), 
fine grained, madium strong, 
DOLOMITE, (ST. LOUIS 
FORMATION) 
Vuggy, highly silicified, 
bioturbated 

BB 98,1).116.4 fl 

102 

104 

100 

,oe 

HD 

112 

SllghlfY. weathered, very 
lhickly bedded, llghl brownish 
gra)I_ (5Y 6/1), fine gralned, 
medium strong, DOLOMITE. 
(ST. LOUIS FORMATION) 

Laminae, wggy in places, clay 
lnfilllng, S(lme sillclflcation 

101.0-t03.0 It 
Vuggy 

104.5-106.4 fl 
yug9.y, some silic!licatlon 
1n wins. clay partings 

DEPTH SCAI.S: 1:2 

C, 

9 
Q 
f 
;j 
l!I 

CRIWNG CCNTRACTOA; LAYNE-WESTERN 
DA!I..U;A: 0, MAHURIN 

RECORD OF DRILLHOLE PZ-100-KS 
OATl,IM: MSL BORING METiiOO: NX Co,e & llrl\llW 

ORILUNGDATE: 1121195•2!1~ 
OAILL ArG: CME 75 

COOFIOINATES N: lDll8842.0 
AZIMU'l'H: o 

J.J<ii11 PL-PIM_. 
l'•Fail 0.Qnrld 
8-h• IJ.U~ 
a-s~ ST-Si.pp.cs 
F,Fafalklt, l,ltr"IJ\l.lft 

► , ... 
i 

IC 
El.iV ~! IIQO a&! 

OEP™ "' Ui.c :, ~ .. 
\l'Tl 0:: 

IC 0 
w.:--o~i. Cao 

••• ll'W 

380.!50 
103,30 

l',l'Obhod 
1( .............. 

5~ 
~ 
Vfl.V.llct.vl 

i"' Ln!!! a i5 ~ ., .... .... 

F•F.O.. 
CI..Qaylnlll 
CH~ 
H-~
Gl'IF~Fll><I 

ITV TA 

lYPEMIO 
SUl!l'ACi 

IJEIICRIPTION 

J,l,R-CL 

J.C,S-CL 

• J,PL.A 

J,J:11...R 

J,PL.R 

• J,l,R 

C!l z i= 
ffi~ Cl ~ z :i:o w 

~ ~~ a: ... 
3: m 

CJ 
C 
0 _, 
~ 
~ 

Shat e. ,if 2'3 

C0U.AA ELEV: 483.S 
E: 517211.IJ 

INCUNATION: ·90 

NOTES 
WATER LEVELS 

INSTRIJMENrA TION 

iOGGEO: J. MIL.I.ER 
CHECKED: R. BOOTH 
0A TE; 3/9195 

Golder Associates 



PROJECT: I.AIOl.AW/Rl•FS 
PROJECT NO: 943-2848 
LOCATION: 8f!ICGETOIII, MO 

FIOC PE 

DloSCRJF'TION 

112 98,(l-116.4ft 

114 

118 

118 

Sllghlly weathered, 11!1,Y 
thickly bedded, fight brownlsh 
grayJ5Y 6/1), fine grained, 
metlium strong, DOLOMITE, 
(ST. LOUIS FORMATION) 

116.4-119,6 fl 
Fresh, thickly bedded, medium 
light gray (N6), medJl.lm 
cryst.alllne, rn.iium strong, 
DOLOMITE, (ST. LOUIS 
FORMATION) 

119.6-120. 7 ft. t19.60 

120 fresh, thinlV bedded, Medium 
gray (N5), finely cryi;talllne, 
meaium strong, ARGILLACEOUS 
LIMESTONE. (ST. LOUIS 383 10 
FORMATION) ' 
Biorurbated calcite inlillin 120•7 

120.7•12:3.7 ~ 
Fresh, thickly bedded, medium 
light gray (Mi), f-m crystalUne, 
medium strong, DOLOMITE, 

lll2 {ST. LOUIS FORMATION) 

123.7-147.5 fl. 
124 Fresh, thickly bedded, IJghl 

oliYe gray (5Y 6/1), line 
crystalline. medium strong, 
DOLOMITE. {ST. LOUIS 
FORMATION) 
Stylolitic 

126.9 fl 
1 in. clay seam, fracture, at 
-124.5 and 127.B It 

CEP'lll SCALE: 1 ;2 
CRILUNG CONTRACTOA: LAYNE-WESTERN 
CfllLISI; C. MAHURIN 

RECORD OF DRILLHOLE PZ-100•KS Slulel !I rA 23 

COUAfl ELEV: 41.13.8 SOl=UN13 METHOO: NX CQ!CI & wate, 
MWNG DATE: 1/271!85 • 21131!1!1 
ORIU. RIG: CME 7$ 

380.30 
123.SD 

l2 lDD 
!I, 

LOOGEO: J.MIU.ER 
CHECKED: fl, BOOTH 
OATE: 3/1111!5 

J,PI..R-CL 

J,1.R 

J,l,R 

• J,l,R 

J,C,R 

J.I.R 

DATUM: MS!. 
CCOAOJNATES N: IC681W2.0 
AZIMllTH: o 

E: 517211.8 
INCLINATION: -1IO 

NOTES 
WATER LEVELS 

INsmtJMENTA TION 

1/28/95@ 17:32 
Finish drilling for the 
dav al 123.S fl, we blo,. 
out llole and measLll'e 
water level at 12.n fl 
below ground surface 

Golder Associates 



PROJECT: I.AIOI.AW~ 
PAOJECT NO: 943-2848 
LOCATION: aAIOGETON, MO 

DESCRIPTION 

128 123.M47.5 It. 

130 

132 

134 

138 

l36 

140 

142 

144 

Fresh. thickfv bedded, light 
ollvu grav (5V 6/1). llne 
crystalline, medium strong, 
DOLOMITE, (ST. LOUIS 
FORMATION) 
Stylolllic 

CEPTH SCALE: 1 :2 

(!J 

9 
l) 

l: a.. 
< a:: 
(!J 

OF!rWNG CONTAAC'rOA: lAYNE:•WESTEAN 
DRlUER; D. MAHURIN 

RECORD OF DRIU.HOLE PZ-100-KS Sheet 1 or 23 

C0UM El.EV: 4a:I.B 80RlNG Mlm-!OD: NX C<,n, &-tll• 
ORIUJNG OAT!:; 1121195 • W,3195 
DRILL RIG, CME 75 

J..JIMIII l'l,Pllnlr P-l'ollhod 
F,Fd c-o.n.ci ~ 
8-Slloot u-~ SM-liffloolh 
B,lll<lding 5T-stepp,od 

~ F-f•·- 1-IITllll\AIII' 

il: ; ... 
d eLEV u,W 6~ :t: a:=-
"' 8§ RQ!) 

DEPTH ,. i!:li !I'll a: a: 
COICIO ....... 
•IP•!l:lt Nlll'IDai-

12 1~ 

13 100 
"lo 

341.IIO •~.20 

,oo 
14 ~ 

I.CGGEO: J. Mil.I.EA 
CHECKED: R. BOOTH 
DATE, Jl9l'll!i 

DATUM: MSL 
COOAOINATESN, !0001142.0 
AZIMUTH: 0 

E: !ll'/211,S 
INCUNATlON: ·IIO 

,=..F•Olddt 
CL-C.,tnllll 
CH~ 
H-lullloll 
QRF-Flod 

. UITYOATA 

~8 lYl'EAND 
SUF!FACe i! .... 

cescA1PnON 1:1 

J,l,R-CL.CH 

J,C,SM 

J,ST,R 

J,Pl.,R-Cl 

J,l,R 

J,Pl.,S-CL 

J,PLS 

(!J 

~ z :c 0 
IE l, < => g .. 
~~ z lli l ~ w C .. 

ti ffi ,..z a: ~ z j- ti i5 C if 
Q.. ?, 0 .. 

~~ oE .. s:u! 10 
;r:3::!: 

..,_,,, .... I-
_,.,..'l')N ,';!"""'"' .,.,_ 0:0:a:IC ~:CC¢ a: 

NOTES 
WATER lE\laS 

INSTRUMENTATION 

Note: IOCk breaks along 
styfolila& and clay 
partln9s 

Golder Associates 
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POOJEC'f: LAIOI.AW{FI.FS 
PROJECT NO: !M.1-2848 
I.OCATION: BFIIOOEfON, MO 

OESCRIP110N 

144 123,1-147.Slt. 

148 

Fresh, thiaklv bedded. light 
orive gray (SY 6/1), fine 
cl'{Slatline, medium strong, 
DOLOMITE. (ST. LOUfS 
fORMATJON) 

147.5-159.5 It 147.50 
Fresh, lhk:k!y bedded, pale 

148 yeltowish brown (10Vfl 612), 
m-c crvstalllne, !ilrong, 
LIMESTONE. (ST. lOUlS 
FORMAT!ON) 
147.5ft 
1 in. clay partings 

150 

152 

Stylclitic 

154 

156 Brecciated, g!aucan!lic, clay 
and silt sized infllfing 

158 

159.!t-1 GS.5 It 324 ~ 
Fresh, lhickly be<lded, 1ss'ao 
greenJiih Ql'lil\l (SGY 6/1), ' 
coilml&lv irysl:ll.lllne, medium 

lllO strong, llOLOMrTE. (ST. LOUIS 
FORMATIO 

OS'THSCALE: 1:2 

l!l 

9 
0 
r. 
a. 
iE 
r., 

ORIWNG CONTRACTOR: LAYNE-WESTERN 
Df!JLLER: 0. MAHURIN 

RECORD OF DRILLHOLE PZ-100..KS 
SORING METHOD: NX Cora & wmr 
ORILUNG DATE, 1127/115 • Z/13195 
OAllL RIG: CME 75 

J.J..-.t pt.Planar P.P-
F•riiUI C.Cl,Jwd K~ 
s.sn,ur u.~ SM:.sn-t, 
l!-Stdi:trig ST•~ R.Rousi, 
f'.Folabt r~m1QLI• V!W.AOl#I 

1;; :a .. Ol 
EI...CV ci 

~~ 
"'0 

"' AOC i: lt. jw 
OEPlM "' 8}.l 0 II' ~ijf g ::, ~ ... 

ITT) a: a: 
N:-D~e COCO ""' IZUO..,.N .... 

33160 
152.20 

OATIJM, MSL 
CCOROJNATES N; 1088842,0 
AllMUTH; 0 

F .. F•~ 
CL•C!ay ln6I 
CH-0,lcnt• 
H-HNlll<I 
(;Af'-Onolol Fiod 

lYPEAND 
SURFACE 

OEaCRlPTION 

J,C,R·CL 

J,C,SM..cL 

JJ,R 

J,1,R 

J,l,R 

J.l,R 

J,l,VR 

• J,l,R·CL 

J,lR 

J,PL.R 

J,l,R 

si-eotzi 

COLJ.A!'l a.EV: 4113,B 
E: 517211.B 

INCUNATION: .go 

NOTES 
WATER I.EVELS 

INSTf\UMENTATION 

148.1-149.0lt 
1 In. clay filled 
1l1ilflical fmeturo 

1/29195 @ 16:06 
Driners quit drlllfng 
for the day, they bl
cut the hcile, measured 
waler level @ B0.4 fl 
below ground surface, 
drilled lo 152.2 It, 

1}30/95 @ 9:38 
Measured wnler level in 
holo@4S.31t 
1/30/95 @ 9:51 
Begin Run 15 

LOGGED: J, Miu.ER 
CHECKED; R, BOOTH 
□ATE: 3/9195 

Golder Associates 



PFIOJECT: LAICI.AWJAl•FS 
PROJECl' NO: Ml-28411 
LOCATION: SAIDGETON, MO 

l(lYPe 

OltSCRIP'TlON 

160 ~59.5-165,5 ft. 

lffl! 

184 

Fresh, lhickly bedded, 
greenish gray (5GY 6/1), 
coarsely crvstaillna, medium 
strong, DOLOMITE, (ST. LOUIS 
FORMATION) 

Some dark gray organic laminae 

----------- 3-18.30 165,$.173.0 ft. 165.IKI 
Fresh, thickly bedded, pale 

1&11 yellcwish brown (lOYR 6(2), 
1-m grained, lll'Ong, 
LIMESTONE, {SALEM 
FORMATION) 

167.:J.169,6 ft. 
Brecciated, glauc:onile and gray 
clay ln@llng, s~lolitic, 

nm soma i:ali:ito fil ed vllim; 

17ll 

172 

173,0-181.2ft. 
Fresn;lhinlybedded,pale 
yellowish brown (10VR Ml), 
line grained, medium strong, 

7 ARGIUAOEOUS LIMESTONE, 
1 4 (SALEM FORMATION) 

178 

oel"TH SCALE: 1 :2 

C!J 

9 
~ 
II. 

~ 
CJ 

Of!IWNG CONTRACTOR: LA'i'NE-wesn;RN 
CRIil.ER: O. MAHURIN 

RECORD OF DRrLLHOLE pz.100-KS 
BORING METHOD: HK 0:ft & WBW 
ORIWNG OATE; 1/Z'1/8'!f, • 2113/&5 
DRILL RIG: CME 7$ 

~ PI.J'l:iww p.p....,,._ 
F•Fu C-Cuwd K-lilklnlldod -. ... U•~ B~ 
11-hldng ST..S~ R-~ ,.,,_, MITIIDJ;r 1/A-V. ~ 

FM'•0,cido 
Cl..(:lay lnll 
CHONlila 
l+Hllalod 

OATIJM: MSL 
COORDlNATES N: 101.i118'12.D 
AZIMUTH: o 

I :c 

ffit3 
,-
CJ z 

GRF-Glalloll'lltcl i!:c w ~ 
~~ I= :I! 

I,; ig tilSCONl'lNIJllY DATA rn 3: g EU:V [ii~ :ws .. !,! 
RQCI i= ... lYPEANO "'o DEPTH .. 1.11,1 1h SURFACE "'o 511! a: "' a ~ .. a: cc 

C 

~ = J, ... ,-
~ 8 0 

II. a!: 

Sbe<Sllilaf l!3 

CCUAR B..EV: 483.11 
E: 517211.fl 

INCUNA110N1 •90 

z 
0 

c 
NOTI;S 

I WATER LE\las 
0 INSTRUMENTATION ,-

2gg! ~ 
-lj'll41>-ffi""' [FT) ll£SCRPTION ;:::: Clactt:1 ....... 

~ g :!2!!~ •10ol$'N N""•1r1- Ul2 

321.50 
162.30 

31U.i0 
172.:lO 

15 ,~ 

LOGGED: J. Mll.U!!l'l 
CHECKED: R. BOOTH 
DATE: 3/919:i 

J,l,VR 

J,C,R 

• J,C,A 

@165.5ft. 
Inferred aonl4c:t between 
ST. LOUIS FORMATION 
and SALEM FORMATION 

Golder Associates 



PROJECT: LAIDr..AW/1'11-FS 
PAOJECT NO: 943•2848 
UlCATION: BRIPGlffiJN, MD 

FIOC 

DESCRlFTION 

178 173.0-181.2 It. 

1711 

180 

Freeh, thinly bedded, pale 
yellowhih brown (10YA 6/2), 
line grained, medium !;lttlng, 
ARGILl.ACEOUS LIMESTONE, 
(SALEM FORMATION} 

181.$M83.0 ft. 
Thickly bedded, pale yellowi&h 
bwwn (10'ffl 612), coarse 

1112 grained, strong, (SALEM 
FORMATION) 

183.0-190.5 ft. 
Fresh, ttiinly laminated, pale 
yeilowtah brown (10YR 612), 
line grained, medium 

184 s1rong, ARGIUACEOUS LIME• 
STONE (SALEM FORMATION) 

1118 185.9-185.7 ft. 
Clay rich horizons, ~ming 
siltier 

ISll 

190 

192 

186.7ft 
Chert nodules, stylolilio 

190.5-205.5 ft. 
Fresh, thickly bedded, pele 
yellowish brown (10YR 612). 
medium grained, strong, 
ARENACEOUS LIMESTONE, 
(SALE:M FORMATION) 

DEPni SCAl.E! 1:2 

g ... 
g 
;i: 
Cl. 

! 
t, 

OAlWNG CONTFW:'TOR: Lo\YNE•'M'iSTEAN 
CAILLER: 0. MAHURIN 

RECORD OF DRILLHOLE PZ..100-KS ShlNI 10 cf 23 

COLLAR a.EV: 483,8 llOAINO METHOO, NX Care & water 
OAlUJNG DATE: 1/27/95 • 2/13/115 
DRILi.. ~: CME 75 

J.JCl'!I ,1.-... P•l'DIIIIM 
F,Fill.ft C.CUWd K-liliomlddd 
s.mw,,.. U-~ Sll,Sn,oolh 
ll•Btddnll ST•Bll!>l>ld R-fllluch 
F-F~ 1-kro;wr llft.V, ., 

wffi is g ELEV i"' 
..,,.. 

fl® z 8§ u"" 1!181 g 0EPn! :, :i Iii 
11"1) "" flt ....... 

3:i2 .. .. 0 w..,.••""" .. 0 

OAilJM: MSl 
COORDINATES N: IOS8842.0 
AJIMUTH: o 

e: !11172fl.il 
INCl.lNA'l'ION: ·80 

Fo-FotC- 0 z Cl.o0ay"111 ~ :c 
~ 0 

Q-1.CWcrile ffi~ 
.. 

! i= (!J ffi lf.Ha-.l i 
_, ~ 

GF!F-<ltawl Flocl :Cc C ~ a'i ffi NO11,S Sa; £! WAT£FI LEVELS TA ~ 0 i§ 3 rn 
:!!': INSTRIJMEITTAllON 

T\'f'EAtlO .. 
&URFACf .. li!88~ ,-

DalCRll'llCN l'I P P)D.,.. 

Iii!;! I 

• J,l,R·Cl 

ao •00 
!I, 

t.OGGED: J. MILLER 
CHECKED: R. BOOTH 
OATE: 319195 

J,1.R 

J,PL.S 

J,1,Vfl 

1/31/95@ 8:00 
Measure w11tef level In 
hofaat JB.05fl. @8:10 
1'11$Ume coring 011 Run 20 

Golder Associates 



PROJECT: LAIDLAW/RI-FS 
PROJECT NO: 943-21148 
l0CATION1 BRIOGl=TON, MO 

.FIOCKlY 

OESClilPTION 

!Ir.! 190.5-205.S ft. 
Fresh, thickly bedded, pale 
yellowteh brown (10VR 612}, 
m.dlum grained, ~G, 
Af!ENACEOU$ LIMESTONE, 
(SALEM FORMATION) 

Sllly, line sand, fossil 
fmgmenbr, organii= laminee, 
same clayey ramlnae, cherty, 

194 biolUrbated 

198 

2112 202.0ft. 
Sllicilied horizons 

204 

205.5-210.0 ft 
Freeh, thinly bedded, pale 

l!Oll yellowislt bn:,wn (10YR 6/2J, 
fine grained, medfum wong, 
ARENACEOUS UMESTONE, 
(SALEM FORMATION) 

_/ 208 

206.0-206.3 ft. 
Cley fnterbecl 

Silty, cherty, some clay 
honzan&, s1llcifted, coarne 
gralned inlerbeds 

OEF'TH SCAL.e, 1 ;2 

Cl 

9 
Q 
:c 

i 
C'I 

ORIWNG CONTRACTOR: LAYNE-WESTERN 
PRILL.liA: D, MAHURIN 

RECORD OF DRILLHOLE PZ-100-KS BhNt 11 cf .23 

COlLAR EUN: 483.S BORING METI-100: NX Cont &. wamr 
OAIWNG OATE: t/21/95·2/13/G!! 
ORIU. fllG: CME 75 

J.J-
•-F ... 
&$hl,lf 
a.a~ 
F-F ... lk>rl 

ELeV iii 
z Oll"Tli ::, 

(Fl) ir. 

pt..l'!;,; .. ,............ 
c-0.Mlcl 1(-Ghnllcltd 
~ SM-6moffl 
ST•Sltppod Fl-Rough 
l~ff"tllUII' Vl!-Y.Rough 

~ l!!g "'I ill! .. "'s ROD i? ... 
!ffi 8., ~g~ .. 

"' gOC,CIF "':.~~ .... 
..... 'N .... 

LOOl3EID: J. MILLEA 
CHECl<EO: It SOOTH 
OA l'E; 3;'9/95 

J,l,S 

J,l,R-CL 
J,l,R (2) 

J.l,R 
JJ,R-Cl 

DATUM: MSl 
COOROINATES N'. 1D!IS842.0 
A%1MUTH: D 

E: 517211.B 
INCWNATIQN: ·llD 

NOTes 
WAlER l.SVEt.S 

INSTRUMENTATION 

1/31195@ 17:15 
Finishi:orin@ 
205. 1 ft.. driffer tried 
1/2 day In get pai;t the 
chert m this deplh and 
failed 

Golder Associates 



l"ROJECr: I.AlOLAWIRM"S 
PAOJECT NO: 1143-2848 
LOCAllON; BRIOGETON, MO 

208 

212 

214 

216 

220 

'"'224 

AOCKTYPE 

DESCRIPTION 

220.J.:!22.5 ft. 220.70 
Fresh, lhickly bedded, light 
olive gray (5Y 6/1}, medium 
gralned, mecllum strong, 
ARENACEOUS DOLOMITE, 
(SALEM FORMATION) 
shell debris In lcwet .5 ft., 
ccarJ.llir downward, organic 
laminae 2a1.:io 
222.5-23:l,8 ft. ~50 
Fresh, tflickfv bedded, light 
olive gray (5V 6/1), line 
gralned. medium strong, 
AAGILLACEOUS DOLOMITE. 
JSALEM FORMATION} 

DEPTH SCAl.£i; 1:2 

9 
~ 
i 
CJ 

DRIWNG COHmACTOA: lAYNE•WESTERN 
ORILLeFi, D, MAHURIN 

RECORD OF DRILL.HOLE PZ-100-KS 
BORING METHOO: NX Cara l wllllf 
DFIIWNG DATE: 1127195 • 2113195 
DRILLRIG: CME75 

J.Joinl PL-l'lonlr p.f'OkhMI 
F•Fu 0-C..,,od K~ 
S-ISIW,ar u-u~ 111,1.--. 
B•il•<ldintl ST•S!oppod II-~ 
F,F.- 1-111'•11\Af VR-1/.Azv, 

Fa-hO>idtl 
CL-aa,y!nlll 
~ If....., 

DATUM: MSL 
COOROINA'!"ES N: 1Da8942.0 
AZIMLm-1: t) 

l!l :c 3; 
d t1 z 

GRF-GrllWIIBod ~~ ,_z Ii! C 
ii!i i- ... 

~ .. Ol!ICONliNUnY ATA rn 
Ci cg El.EV z "'!!I i? .... ill! .. z 8g RQD 

~el 
l'Yl'1!AND 

OEl'TH => 18~ 1 liURFACE 
fFll ,:,; a; ,.; "- D 0e5Cl'!ll'TIOH ii~= a o N.,. •• .., .... 

Core Less 

lll'!D.10 

J,PL.SM 

0 

i = .. ... .s ;-

~ 1ti 
C 

IL ! 

Shotit 12,:,f 23 

COUAR 61.EY: 483,B 
E; 1117211-8 

INCUNATICN: •1111 

z 

~ NOlES 
w WATER I..IM:t.S ii: 
0 INSTRUMENTATION ... 
El} 

I!! 

LOGGEO: J. Mlt.LER 
CHECl<EO: R. SOOTH 
DA TE: 319195 

Golder Associates 



Pl'IOJECT: t.AQ.JlW/;11-,FS 
PROJECT NO: !M:l-2ll4ll 
LOCATION: BRIOGE'ltJN, MO 

f'E 

CE;SCl'UPTION 

224 222.5-233..$ ft. 

228 

234 

238 

Fresh, thiclclV budded, light 
orive gray {5Y B/1), fine 
grained, medium strong, 
ARGll.l.ACEOUS OOLOMITE, 
(SALEM FORMATION) 
Chert nodule$ oommon, 
bkltulbated. org8flia laminae, 
same texture laminae 

233.7 ft 
Organic clay lense 

233.8-241.4 It 233,811 
Fresh~!J!icldy bec!ded, lighl 
gray {NrJ, ccarM grained, 
medium strong, BIOCLASTIC 
LIMESTONE. (SALEM 
FORMATION) 

Slylolitic, sandy, dark gray 
lamin81ii 

239.B It 
240 Medium sand, 1 cm. lhick layer 

DEPTH SCA1.E: 1 :2 

g 
.~ 
II. 

~ 

DRIWNG CONTl'lACTOfl: LAYNE-WEST!:RN 
CAll.i.Efl: 0. MAHURIN 

RECORD OF DRILLHOLE PZ-1DO-KS ~ 13 af 113 

C0UM et.ev: CJ.II BOF!INfJ M=THCO: Ill( CalO & Wlllll, 
DRIWNG DATE: llll7/9lH!113/!15 
CRILL RIG: CME 75 

J.Jcinf Pl·- l'-PDlohlcl 
F-FM C.C:UVtd ~ 
li-&h4• U-OncMaN SIMlffm'ih 
lMll!dmlg ST•Sllljlpld R.flclvQh 
F-Foiati<in Mn-~ VFW. Flauc,'I 

~ g El.eV ~§ 3 
000 

OEl'Tli ..... 
IF1l IC "' 2:e1 

24 1f 

;!30.30 

247.60 
2311.l!O 

241120 

LOGGED: J. MIW!R 
CHECKED: R. BOO'FH 
DATE: 3J9/!l!i 

l'l-'No.idl 
CL.QaylnM 
C:1-1-olclllo 
H·Hfllttf 

DATUM: MSL 
COOROINA TES N: llla8114.2.0 
~MUTH: o 

(!I 

le i!: 
ffilt'j C, 

C 

1:l ... 

E: 517211.11 
lNCLINA110N; -11D 

2 
0 ... Ji .. 

.a, ~ m GAF4-Filad ~o 
~ ~ 

Noras 
;= ~ 3l'; 

J,C,SM 

J,PL.SM 

J,PL,R 

J,Pl.R 

J,PL.S 

ii: UJ 
IL 31: 0 ,_ 
ud! p -~--la'!!i!i!iU! 

WATER LEVELS 
INSTlilJMENTAJlON 

2/1185 
End drllfing @ 16:30, 
2/fl/95 @ S:26 
Measure water level al 
B0,8 ft. below ground 
11t1rface 
2/6/95 @ !l:SO 
Begin coring Run 25 

Golder Associates 



PAoJECT: LAIDLAW/Rl•F9 
PROJECT NO: 943-28411 
LOCATlCN: SRIOOETON, MO 

24ll 

242 

244 

246 

248 

250 

254 

256 
. ./ 

233.8-241.4 It 
Fr•h, thickly bedded, light 
gray (N7), coamt ~rained, 
macllum litfong, a Oct.ASTie 
LIMESTONE, (SALEM 
FORMATION) 

241.4•245.6 It 
Fre&h, lhickly bedded, Ughl 
gray (Ni) ICI dark gray (N3), 
coarn grained, medium strong, 
ARENACEOUS LIMESTONE 
(SALEM FORMATION) 

242.8ft. 
SIity sand, fossilllerous, 
1 In. thick clayey horizon 

238.20 
245'Js.249,8 It -- -- 245.60 
Fresh, thlcm: bedded, olive 
gray (SY 4/1, linelrai11ed, 
medium s1rong, S TSTONE. 
rNARSAW FORMATION) 

---------~-234Jl0 249.B-254.5 It l!olll.80 
Fresh, thickly bedded, olive 
gray (SY 4/1), fine grained, 
meclium strong, CIAVSTONE, 
,:NARSAW FORMATION) 
Grades to siltstone near 
base 

254.5-256.4 It. 2:14.!lO 
Fresh, thickly bedded. medium 
dark gray (N4), coarse 
grained, medium strong, 
FOSSILIFEROUS LIMESTONE, 

. N'/AASAW FORMATION) 

DEPTH SCALE: t :a 
DRIUJI\IG OONTl'lACTOR, LAVNS-Wl:STEAN 
OAlll.EFI: 0. MAHURIN 

RECORD OF DRILLHOLE pz .. 1oo~Ks She.i 14ol ~ 

COI.I.Afl ELEV: 483.e BORING METHOO: NX Can:,&._, 
tlAILJ.JNG 0A Tl?. 1/27/9li • 2113/115 
ORIU. RIG: CME 75 

27 

239.:itl 
24"1,60 

231.20 
252,80 

7$% 

LOGGOO: J. MILLEA 
CHECKED: R BOOTH 
DATE: :119/95 

• J,I.R 

J,l,R 

Corel.ass 

CoreL= 

OA11lM: MSl 
CQOAOINAT£5 N: 1ll611842.0 
AZiMi.mi: D 

I!; 517211.8 
INCtJNATION: -110 

NOTEs 
WATER LEVELS 

INSTI'IUMENTATION 

Core ,.,. occurred due 10 
ban-el fell[ng down hole 

Run 28 reco11enr poor, 
bel::ause core barrel 
fell in hale and 
COl'l;I was lost after 
Run ru. Run 28 cote is 
broken up due ID damage 
during its rebi-1, 
Contacts @245.6 and 
249.8 ft. are approldmate 
becaus-e of i::cre loss 

Golder Associates 



PROJECT: U\IOlAWJRi-FS 
PROJECT NO: 943,21148 
LOCATION: BRIDGETON, MO 

258 

2511 

AOCKTYP 

OESCRIPTION 

227.40 
258.4-261.3 It 2511.40 
Fresh, thickly bedded, olive 
black (SY 6ft), fine gral11ed 
medium strang, SILTSTONE, 
N'/ARSAW FORMATION) 

Black or1:1anlc lamlnae, 
slighl!y p11ted, dolomilic 

261.3-264.8 It 281.30 
Fresh, lhlcl<ly bedded, olive 
gray f5Y 4/1), medium 

282 crysttillina. medium &trong-, 
DOLOMITE, (WARSAW 
FORMATION) 

211.4 

268 

266 

270 

272 

219. 
264.6-276.7 It. 264.SO 
Fresh, lhickl'{ bedded, dark 
gray (N3), microcrr,slalllne. 
m~dfum strong, LIMESTONE, 
(WARSAW FORMATION) 

Packstone, fossililerr.ius 

OEPTH SCA!.E: 1:l! 

l.!f 
9 
~ a. 
;1 
C, 

MWNG c::c:wn:IACTOR: 1.AYNE-WESlERN 
ORll.Ui:R: O. MAHURIN 

RECORD OF ORILLHOLE !illletll 15of 23 

COUAA El.EV: 4113.& BORING MEll-lOD: NlC Core II._, 
ORILLING CATE: lr.!7195 • 2/13/IIS 
QfULL AIG: CME TIS 

4.Jo!m l'L•l'lllrw /1-l'clblled 
F•FOUI ~ I(~ 
8-llho• u-~ 81,1.smoot, 
~ ST-llllppGd 11-l'louGh 
l'-Foldton H•r•riwr Vfl.Y,Rauat, 

1,; 
0 ELEV ~g i"' z AQO 

DEPlH z 81;:l ~H= :> 
!fl) a: a: .. Sifl .. 0 .. .. ., 

30 1!:.° 

213.!IO 

LOGGEO: J. MIU.ER 
cttl:CKED: R. l!OQTH 
OA TE: 319185 

fe..F•Olddot 
CL-a., lmll 
Cli.c:tia!D 
11-1-haltl! 

OATUM: MSL 
COORDINATES N: t D1188<12.0 
AZIMUTl1: o 

l.!f 
~ 

ffi~ 
GAF•1311Mi F-.i l:c 

!c:z 
A ~-

TYPEAIIO 
SURFACE 

DESCRIPTION 

Minor Core l.ollS 

J,1,SM 

J,Pl.VR 

E: !!17211.8 
INCIJNA110N: -00 

NOTES 
WATER LEVel.S 

INSTF!UMENTATION 

2,16/95@ 16:S<l 
Quit for the d!I¥ 
2/1/95@ 8:30 
Start coring Run 30 

Golder Associates 



.J 

PAOJEcr: I.AIOLAWJAl.l'S 
PROJECT NO: IIQ-1!11411 

LOCATION: l:IAIOGETON, MO 

272 

274 

278 

280 

284 

2118 

DESCRIPTION 

264.8-276.7 ft. 
Freeh. lhlcklv bedded, dafk, 
gray {N3), rrilcrocrysWlina, 
medium strong, LIMESTONE, 
r,l{ARSAW FOflMATION) 

276.7•278.5 ft. 27UO 
Frnh, medium bedd!!d, light 
oliw gray (5V 6/1), nne 
gr.elned, madlum strong, 
ARENACEOUS DOLOMITE 
0/'IARSAW FORMATION) 

276,5-287.2 ft VB.SO 
Frmlt, lhicldy bedded, medium 
light gray (Nil), coarsely 
crystailioe, medium !llrong, 
FOSSILIFEROUS LIMESTONE, 
,:NAASAW FORMATION) 

287,2•301.0 ft. 
Fresh, thickly bedded, olive 
black (5Y2/1), coarse 
crysta!Une, medium strong, 
LIMESiONE, fNARSAW 
FORMATIO 

8 ... 
0 

f 
~ 
C, 

DEPTH SCALE: 1 :2 
OAIWNGCONTRACTOR: 1.AYNE-Wl:STERN 
ORILI.Efl: 0. MAHURIN 

RECORD OF DRILLHOLE PZ-100-KS Sheet 16 at 23 
OOAING Me'l'HOO: NXCor11 & YmlOf DATUM: MSI. COI..LAA ELEV: 463.8 
DRILLING 01\'l'E: 1(27/95 • llfl3/Z COOR01N11r=..s N: 1068842.0 E: 151721t.6 
DAIU.RIG: CME7S A21MUltt: D IHCUNATION: -so 

J.ion PL·- P,P°""1llcl Fs-F•Oalc:lo Cl ! F-Fd ~ K-&1klmiclod Cl~ll'llll z i£ C 
S.S...- u-~ s- c~ iii~ "' ... ,., 

~ 
0 .. 

11-BoddtlQ 81'-SIIPlm! R-llcu!tl H-H•ai,,d z _, .s ~ 

l'-FOlallon 1-llrtgtw VfW.Rouitl GIIF-Gt"""/slfo i!:!i£ Ill 
~ ~ j NOTES 

IC l: ;5- ... Wl\l'EA LEVELS 
Ii: .,, ... OtSCOHnNU OATA 3 at f 

El£V i """ i:! g g ~ 0 INSTRUMENTATION 

a! ii"'.., ta z IIOO C"' asl TYPE/IND fg OEl'lH ::, ;!iffi SIJf!FACE i-" fl: 
IF'll Q; "' DESCRIPTIOn ni GQG,Q ....... .... t') 

llllliUilTW N..,.1111•- ff .. 

203.llO 
27S.90 

• J.l,VR 

LOGGED: J. MIi.i.EA 
CHECl<EO, Fl SCOTl-i 
DATE.: 3/5/95 

Golder Associates 



PROJECT: LA!DI.AW/Rl·FS 
PFIOJECT Ne: 1143-2848 
1.0CATICN: EIROOETCN, MO 

aw 

292 

296 

DESCRIPTION 

28-7.2·301,0 ft. 
Fresh, lhickly bedded, olive 

, black {5Y 2/1), -
crystalline, medium strong, 
LIMESTONE. (WARSAW 
FORMATION) 

Stylolitic common, 
fosslllrarous 

295.4-295.7 It 
Vuggy porosity 

18290 
301,o-304.3 It 301.00 
Fre!ih, thickly bedded, or~ 
blac.k (SY 2,11), medium 
grained, medium strong, 

302 0OLOMrfE, ~AP.SAW 
FORMATION) 
Arglllaceous, wggy 
301.0.304,3 fl. 
Vuggy potosily 

.. ·•304 

DEP'Tli SCALE; 1 :2 

CJ 
9 
~ 
a. 
i 
Cl 

llA!WNG CON11'1ACTOR: LAYNE•WESTeFlN 
OAIL.LERl o. MAHURIN 

RECORD OF DFIILLHOLE PZ-100-KS ShMt 17 ol 23 
BORING Mlm-!O0: NX Cam AWll!at DATIJM: MSL COIJ.AA El.SV: <183.8 
DRIWNG CATE: 1127/115 • 2/13115 COORDINATl;;i N; 1068842.0 E: 511211.8 
Df'IILLRIG: C:ME75 AZIMUTH: 

J.Jm 
F-Fd 
9-Sht,a,r 
8,a.ddng J',f.....,,.,,, 

0 EU!V ;:i:, 

DEP»t § 
(Fl) 0: 

PL-- P.f'Ollhod 
C-cuv,id K~ 
I.J.UncUang SM~ 
ST,SIWed R-~ 
J.llfoguar VR-V.flous,, 

~ 

!~ ""' AQO ~..,, 
u,.. ~8 g 

a: 
Coca CC 
lq;flD"f"-N .... 

l'N'l,Omr 
CI...O.,fnlll 
CH~ 
lf+INlocl 
GJU'.Qm,t4Flec( 

NUfTYDATA 

l'YPEAHD 
SURFACI! 

01sentM10rt 

J,PL, VA-Calcite 
mfnemllzatioo 

• J,J, VR-Cak:lle 
minerallza!ion 

LOGGED; J. MIIJ.ER 
C:1-!ECKED: R. SOOTH 
OAT!:: :519/115 

• 

J,PL, YR-Calcite 
mlneralizallon 

J,I.R 

J,l,R 
J,l,R 

!.! 
i:g 
1-J 

0 INCUNA.TION: -80 

I!) z 
l: ~ 0 ·o 
Hi~ c'i =- \i " ~ ! z ... 
i!:5e u, I-

t$ !i ll: l; ! w t- ,.. 
"' C ii! .. ~ 0 

I-
.. tll 

E: ~ I i .. nu~ 
~~I 

""""" .. _ 
Hi&! ll!i!U! 

NOTES 
WATER l.EVeLS 

INSTRUMENTATION 

Possible water produaer 

2/7/95@15:07 
start Run 33 

2(1/95@ 16;30 

j 

i 
l 
' 

"" ; 

l .. 

Quit drilling @ 299.3 it • 
after Run 33 •,; 
'2JBl95 @ 9;10 
Srart coring Run ::w. 
measured water le11el @ 
1 !1.8 It below ground 

. surface-

Golder Associates 



PROJECT: !.AIOLAWIRI-Fs 
l>ROJECT NO: 9'13-211411 
LOCATION: BAllXIETCN, MO 

304 

K1Y E 

OESCAIF'TION 

179, 
304.3-306. 1 ft 304.:!0 
Fresh, thickly bedded, medium 
d=ray (N4), coarsely 
c line, medium s1ron , 
LI ESToNe, r,NARSAW frMe
STONE) 

305 171'.70 

306 

312 

314 

318 

:na 

306.1 ·313.0 ft 306, 10 
Fre5h, thinly bedded, grayish 
black (Nii!), fine grained, 
weak, CLAVEY SILTSTONE, 
(WARSAW FORMATION) 
Pyrite crystals, calcite 
mlnera.llzall.on 

17080 
313.o.311'!.5 ft 313.00 
Frestl, thickly bedded, dark 
greenish gra!,' (5GY 4/1}. 
medlum crystalline, medium 
srrong, A~ENACEOUS 
DOLOMITE, (WARSAW 
FORMATION), glauccnilic, 
stylalltlc. wggv, sill!,' 
ishale interbedlii 

316.5-341.0 ft 316,50 
Fresh, lhinl)I' bedded, onve 
black (5Y 2/1), llne grained, 
weak, CLAVEY SILTSTONE, 
tiJARsAW FORMATION) 

DEPTH SCALE, 1:2 

l!l 
0 
..I 
g 
l:: 

!1c 
a: 
Cl 

OAIIJJNG CONTRACTOR: 1.AYNE-W!;;STS'!N 
OfllLI.EA: O. MAtiURIN 

RECORD OF DRILLHOLE pz .. 10Q..KS Sheet 111 ct 23 

COUAFI a.EV: -483.B BORING METI-100, NX Cote A Wlllltt 
ORIUJNG OAT£: !l'i.7/9/i • 2/13195 
CArllRIG: CMIHS 

J-Jolnt 
,-Fu 
LW!lwor 
8-B11d:!i-,g 
F-FolaliQ,1 

ci ELEV 

OEMH 
;a: 

"' ::, 

fl"ll IC 

174.l!tl 
309.20 

184.?0 
319.lD 

PL·l'lill)ot p.-
C.cuv.d K.-
U,UnlUaling SM~ 
ST-Sto,,ped ""~ 1-~ mv. flouSj, 

> is .. IC 

~~ ll!"' i:f!.,, 88 ROD 
u/li ~B~: ... f ..... re 

c:;11000 
i = illUll'¥flJ N...,.-IQICI-,.. 

• 

I.OGGEO: J, Mil.I.ER 
CHECKED: R. SOOTH 
CATE: 311!/91 

OATIJM; MSL 
COOROINATESN: 1oe8842.D 
A21MUTH, D 

TYPE AND 
81.JRFACE 

DESc!VPTIOJI 

J,PL,R 

J.I.VR 

J,Pt,SM-C L (2) 

J,PL.R 

E: !!17211.11 
INCUNATlON: -410 

NOTES 
WATER LEVEt.s 

ll'!ISTRUMENTAllON 

312.5-313.5 It 
90 and SO degree 
fractures are not open 
314.5-315.5 It 
Sem;md fracture not open 

2/8195 
Finish ln Run 36, break 
down due to hydraulic 
leaks 

2/9195 @ 7:40 
Resume coring A1Jr1 36 

Golder Associates 

' . 

l 



PROJECT: I.A/0!,AWJl'll•Fs 
PROJECT NO: 843-2848 
LOCATION; BRIDGETON, MO 

32] 

322 

324 

328 

332 

K PE 

DESCRIPTION 

31&.S,341.0 ft. 
Fri,ish, lhlnly bedded, onve 
black {5V 2/1), line gralnl!d, 
weak, CLAYEY SILTSTONE, 
~AP.SAW FORMATION) 
:!21,1-322.t ft 
1·2 in. lhick limey and 
dolo:mlte lnteibei:!s 

Very line pyrite -.rystafs, 
calcile inmled veins, thin 
(0.2-0.3 hi.} dolomite 
interbeds 

OEl'Tl-l SCALE: l :2 

8 
.J 
t:l 
:i: 
~ 
II: 
l.!1 

ORIWNG CONTRACTOR: LAVNE•Wl:'STERN 
ORII.Uifl: 0, MAHURIN 

RECORD OF ORJLLHOLE PZ~100-KS 
OOA!NG METHOD: NX Con, & walilr 
ORlWNC. CATE: 1/27/SS • VI.we; 
OlilU.RlG; CMl;78 

DATUM: MSL 
COOF!OlNATES N: ICIEIBIM2.C 
AZJMUnt; Q 

J.Jorit Pl,,Plonar 
F-l'd c~ 
5-Eho'lt 1.M.lnd,a,m 
8-811!/dng ST-&hlpptd 
P,1'_ 1•"119,111," 

> f:l ... 
ELEV §! ..,; 

~~ 88 ADD 
OiPlll z 

~ffi ::, .. 
(FTJ "' "' ....... QgQO 

...... w N'll''D-111.-

329.20 

37 98'1, 

l46,40 
335.40 

38 9K 

P.l'ahl»cl F"F•Cllodo 
I(~ CL-a,iyl!W 
SM-sniiialh CH-ct,io,,lo 
R-Riiui,, 'f4fflfoll 
1/ft.V,!'lllulih ~Gr....,Filll~ 

sec OAT 

i~ 'NPEAND ~81 :l !lUAP/ICE 
DESCl'lll'TIDN " 0 .... 

• J,Pt..SM 
J,l,SM 
J,Pl.SM 
J,C,SM 
J,Pl.SM 

J,ST,SM--CL 

Shut 111 <II :!3 

CCI.J.Afl ELEV: 4113.a 
E: li17211.8 

INCLINATION: ·SO 

N0115S 
WATER LEVEL.$ 

INliJ'RUMENT ATION 

4 drill induced 
fractures In Run 37, 
especially at point ,;,;ire 
was lost 

LOGGED: J. MILLER 
CHECKEO: R. SOOTli 
OATI:: 3/9195 

Golder Associates 

..,j 

l . 



PROJECT: I.AICLAW/fll.f'S 
PAOJECT NO: 143,,211411 
t.OCATiON: BR!OGETON, MO 

r:Ye_E 

DESCRIPTION 

336 316.5-341.0ft. 
Fresh, lhlnly bedded, olive 
black (5V 2/1), line _grained, 
weak, CLAVEY SILTSTONE, 
(WARSAW FORMATION} 

341.o.344.6 ft 341.00 
Fresh, medium beclded, greenish 
black (5GY 2/1), line grained, 
medium strong, ARQIUACEOUS 

aQ DOLOMITE. (!JARSAW 
FORMATION) 

344 Black organic laminae, calcite 
lilledlll.lgs 

346 

J41l 

139.2D 
344, 6-348.8 It. 344. 60 
Fresh, thinly bedded, olive 
black (5V 2/1), line grained, 
weak. SIL1Y CLAVSTONE, 
(WARSAW FORMATION} 

C.Uoite filled vugs 

135,llO 

348, 8•352. 8 ft :wa.eo 

DOLOMITE. 'AASAW 

Fresh, medium bedded, oliva 
gra11 (5Y 4/1), fine grained, 
medium alror, ARGILLACEOUS 

350 FORMATION 

Vuggy, foull fragments 

352 

DEPTH SCALE: 12 

B ... 
~ 

f 
~ 
c; 

DAIi.LiNG C0"'1'FIA.CTOR: LAVNE•WESTeRN 
ORlt.l.E!Fi; O. MAHURIN 

RECORD OF DRILLHOLE 
SORING METHOO: NX Oono & WlllDt 
Ofllu.tNG DA.TE·. 1/27/ll!H!Jl:WS 
DRlLL RIG: CME 75 

ohlO<ll 
F-1'.ut 
11-Sholt 
B-Btdci-,g 
F.POlailcn 

d El.EV ~ 

DEPTH ~ 
lF11 0: 

l'l,l'lanlr P•-
~ K~ 
u.~ 8~ 
ST-Slopp,,<I Fl-~ 
l,ltrtlt;w, llfl.ll .. lb.,gf, 

,._ ... ~ OI 
"' "'~ II!~ i"' .. AQO 6.: 81d a.§-.... iS ~ IC N:.a...:! c:11000. .... 

IIHll"''''N .... 

LOGQED: J. MIL1.EA 
CHEC!a;O: A. B001l1 
DATE, 319195 

co 

PZ-100-KS 
OAil,JM: MS!.. 
COORDINATES N: 1081:1842.0 
AZIMUTH; 0 

FM'•~ 
CI.-Clayfnlil 
CH-Ctmrila 
H•H■llle<I 
OAF-l'!Mol Rtrl 

ITYOATA 

T'tPl;AUO 
SUl'IFACli 

IJESCIUPllOII 

ShBGt 20 of 23 

COUM EU:1/l. W,IJ 
Ii: 517211.S 

INCl.lr-lATION; •80 

NOTES 
WATER L!Mll.S 

INSfflUMEN'fA TION 

5 drill induced 
fractures in upper 
5fl.ofRun38 

Two drilling induced 
rractures In upper 2 ft 
cfRun39 

Golder Associates 



PROJECT: lAIOlAW.IRI-FS 
f'AoJeCT NO: 1143-21148 
LOCATION: BRIDGETON, MO 

352 

TY? 

OESCRIFTION 

131.00 
352,8,-357 .t'l It 352.lla 
Fresh, medh11n liedded, olive 
gray (SY 411}, medium grained. 
medium $lrong, LIMESTONE, 
some rossils, race thin chert 

.l54 layers (<1 In.), fl/ARSAW 
FORMATION) 

3511 

354,8-355.0 ft. and 
355.4-355. 7 It 
Thinly bedded, medium darlc 
gray [N4), Claystono layeni 

____________ l]!l._gtl 

357 ;ll--386.8 ft ~. 60 
Fresh, thin to metilum bedded, 

::ioe medium light gray (N6J, very 
COl!tS8 grained, medium strong, 
FOSSILIFEROUS LIMESTONE; 
(KEOKUK FORMATION) 
Predominantly EU"gii!aceous, 
shaley partings oommon, 
numerous light bluish gray 
(56 7/1) chert layeni (1•2 ltl. 
thick), chert riod ules 
(f.10mm.) 

3BO 

DEPTH SCALE: ! :I! 

§ 
0 
!I; ... 
C 

i!j 

ORILUNG CONTRACTOR: LAYNE-WEST!;RN 
0All,l.5A: O. MAHURIN 

RECORD OF DRILLHOLE pz.100-KS Shat 21 of 23 
BORING METHOD: NXCora&W1118f DATUM: MSI. COLI.AR El.EV: .1183.6 
ORIWNG DATE: 1/27/9S • 2/13/95 COORDINATES N: !00~0 E: 517211.6 
OAILLRIG: CME75 

J.,Jolnl Pt.Pbnlr ~ 
F-Fd C-Cl.ii'Vtd IC~ 
S-lil'lear U.UncUllli',g SM&rrlolll 
11-B~ ST-lllep~ ft.Rouah 
F,l'Gl/laon I•~ \111-Y.~ 

~ Ci ig ELEV H ill! .. z RQO 5 ... z DEPTH if i Iii ~Bi 0 
!Fl) a: 

iri#2 ..... 0 
~ .. ra•-

41 ·~ 

LOGGED, J.MlU.ER 
CHECKED: l'I. BOOni 
CATE: 319/95 

.... .. . 

A2JMl.fl'l-l; 

.,.., •. Cloldo 
Cl,Qay-
c~ 
l#INltd 
GAF-G-a,,11 Fhd 

TA 
I.) 

lYPEAND IS SURFACE 
OE5Cl'IIPTION .0 

J,l;I 

J,l,R 

0 

Cl z :c 

ffirs 
I-
I!) 

~ z :r.::o w >-z II: ~ ;- ,_ 
C/J 

a:: ii 41> .. 
:u. QC: .:t' 

~U\ U~2 

INCI.IHATION: -911 

2 C 0 
~ ,.,. j:: 
..J 

.. t!: .s ,_ 
~ ~ ... ~ 0 

I;; 
.. ud I:! ~...,nm..-

&!i~ '2' I 

NOTES 
WATERU:VaS 

INSTiiUMENTATION 

219/95@ 15:15 
!'inish Run 39, quit work 
on the hole 
2/11/95@ 13:15 
Corehole reamed out wilh 
6 in. bit using Sohr.amm 
Rotadn11 to 354.5 ft. 

@357.Sft 
lnfe!Ted top of 
KEOKUK FORMATION 

363.0-372.0 It 
Numerot.1$ drilling 
Induced fractUres 
(2-3 per fool) 

Golder Associates 



PAQJEOT; I.A!Cll.AWIRI-FS 
PAOJECT NO! 943-21141 
LOCATION: SR!OGETON, MO 

I( 

OE!iCAlPTION 

3811 357.6-388,6 ~ 
Fresh, thin 10 medium beddnrl, 
medium light gray (NB), vary 
coanaa grail1!ild, medium 111rong, 
FOSSIUFEROUS LIMESTONE. 
(KEOKUK FORMATION} 
Predominantly argillacaous, 
shaley parlings common. 
numerous llght brulsh gray 

~70 (5B 7/1) chert layens (1·2 in. 
" thk:k}, chert nodules 

(MOmm.) 

37li! 

374 

378 

37B 

380 

3112 

IIJ&.60 
374.2•375.2 It. 374.20 
Moderately welllhered, medium 
bedded, light olive llnlY 
{5Y6/1), medium strong, 
ARENACEOUS DOLOMITE 100.110 
layer, (KEOKUK 375.:20 
FORMATION} 

380.N!81.0 ~ 
Thinly laminated, dark 
greenish gray (5G 4/1), SIL1Y 
CLAYSTONE layer 

DEPTH SCALE: 1:2 

0 
0 ... 
0 
:i: 
IL 

~ 
Cl 

DRILLING CONTRACTOR: LAYNE-WESTERN 
ORltl.l!R, 0. MAHUFltN 

RECORD OF DRILLHOLE PZ-100-KS 
DATUM; MSL BORING METHOD: NX CO,,, & waler 

CRIWNG OAT!,: 1/27185 • 2113195 
ORJLL RIG; CME 75 

C:OOAOINATES N, 1Dll8842.0 
A21MUT1i, a 

J..)cinl p~.~ 
F•F!iOJII C-01.md 
&,etlt,ot 1,1,~ 
S.!Joc:fdtig ST•Sllj:ipod 
F•Fala!lon MlfeGW< 

ci El.EV z ,. F!CD 
O!iP'lli :., 

WI) "' 

37:1.00 

106.SD 
377.20 

P-l'Dlll)lld Ft-f•O-
K-~ CL-,Cblylt!M 
SM-$moot, ~ 
R-flolOI ff.Holitld 
1/A<V. !laUgh GRF•Gr&VIIRI<! 

u T 

illl_, TYl'liAND 
SURFACE '=8-,. Q ~ .. 

QESCJ'lll'TION 
~ g 

• J,l,S,CL 

• B,l,R 

• B,l,R 12} 

• B.C,R,ct 

e J,R,R 

aPl.S 

• B,PL,R 

• B,U,CL 

I!! 
3;; i!: 
~~ 

., 
~ z w Q 

~lo a:; 3i In 

~8 
~ 

~ ... 
(!J 

C 
< 

i 9 ... 
i,l z 

0 0 
a. g 

Sllffl 22 of Z1 

COLLAR el.EV: <1113.B 
E: 517211.8 

INCUNAT!ON: -a> 

~ 
i:::: 
i! NOTES I WATER LEVlil.S 
0 INSi'FIUMENTATION 
I-

LOGGED: ./. MILLER 
CHECKED: Fl. BOOTH 
OATE: 319195 

Golder Associates 



PACJ!iiCT: LAIDLAW/Rl·FB 
PFIOJl,CT NO: IM3-2648 
LCCATl0N: BRIDGETON, MO 

'""3114 

-llfle 

""390 

,.,PE 

DESCRIPTION 

357.&-388.6 It 
Fresh, thin to medium bedded, 
medium light gray (N6), very 
CCllf!le grllined, medium strong, 
FOSSILIFEROUS LIMESTONE, 
(KEOKUK FORMATION) 
Predomlnan!ly arglllaceous, 
sha!ey parli~s common, 
numerous lfght blulah gray 
(5S 7/11 ahert layers (1·2 in. 
lhli:k), ahert nodules 
{MOmm.) 

386.5-391.2 ft 
Sligh!ly wealherl!Q, thinly 
beadeil, light gray (N7), 
coarse grlilneq, medium strong 
to strong, ARENACEOUS 
LIMESTONE, (KEOK\JK 
FORMATION), 
Thin dolomite layem 
layers {<6 inJ, arglllaceous 
in aome mnffll, stylolllic, 
i:hert naQUles (<1 in.) 
uillcified zones {<6 In.), 
some joints hlghlv 
weathered, fonilll'erous 
@389.0fl 
Open vug with ealclle cryma!s 
{1/2 ln. dia.} 

cl 
0 ... 
Q 
J: 
II. 

"' a: 
Cl 

RECORD OF ORJLLHOLE PZ-100-KS 
OATIJM; MSL 

Sheet ZI DI 23 

COUAA ELEV: 483.8 BOAlNG ME:11-tOO: NX. Con, & water 
CF!!tJ.lNG CATE; 112718$ • ii!/13195 
ORILL RIG: CME 75 

COOFIOINATES N: 10011642,D 
AZIMUTH: D 

E: 11172fl.B 
INCUNAllCN: -80 

,j.J ... l'L•- p.~ Ff-l't>Ooiclo 
f,fd 
S-511 .. t 

C.C...Vod 1(-Slcmllcltd c1...a.,1n11 
U-UncUalint1 GM_, CH-e::hlGP!e 

a.lll<ldr,g SNll._d R,~ ff.Healeel 
F,I'-.., J.U..;,J.lr Vfl,V. Aauitl G!ll'.-Filled 

El.EV d 
"' --Cl!PTH "' :, 

!Fl} a: 

,.. 
i~ ,OATA 

0:: ll!g RQO ;w!/l I> TYPEAND 81;1 :i la .. i18~ 1 SURFACE 
a:- Oaga ........ DESCRIPTION .. 0 

•O""N ""'~--- .... 
• B.Pl.,CL 

43 
,w 
':r. 

• B,1,\/R 

• J,f,VA 

• J,l,R 

• B,I.R 

• B,I.R 

• J,l,VR 

44 11)0 .. 
0 J,I.VR 

• J,I.R 

• J.tR 

!i! :I: 
if t; 
~~ rs z w i f· a: ... 

0 

I:! 

I§ f ~! ti 
n!f H~:l' 

~ Sil "" j;:. 
9 .. 

i a 
~ i'li 

ii;' Q 
D. a:; 0 

,-

01gg§ m 
n-PJfQ.,.. 

;/U!;J;U 

NOTES 
WA'TER LEI/ELS 

INSTRUMENTATION 

2/1W95 @ 18:00 
eomp1111e Run 43 

. f/13/e5@9:DO 
Resume coring Run 44 

End cf Record of Onlfhole 
at391.2 It 

3!11.20 ~91.l!0 

,-394 

l--3eG 

i"'3gg 

OEPTH SCALE: l :2 
ORIWNG CONmACTOR: lAYNlii•WESTERN 
ORII.U'lfl; o. MAHURIN 

LOGGED, J, MILLER 
CHECKED: R. llOOTH 
DA. TE: :wP.!5 

Golder Associates 

-

-

-

' 

-
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400 

Survey Coords: 

Well No. Pz-100-Ks 

Boring No. X-Ref: PZ-100-Ks 

PIEZOMETER CONSTRUCTION SUMMARY 
Northing: 1088842Jt. 483.8 ft. NGVD 
Easling: 5f7212h. 

Elevation Ground Level 
Top of PVC Casing 485.64 It. NGVD 

Drilling Summary: 

Total Depth 390.0 ft. 
Borehole Diameter 10 1/4 In. (ll,0-:!4.D ft.) 5 7/8 In. (34.Q..3i1.11 fl.) 

Casing Stickup Height 1 .88 ft. 
Driller Layne-Western 

St. Louis, MO 

Rig CME 75, Schramm Portadrill T660H 
Bit{s) 6 1/4 in. ID Hollow Stem Auger Bit, 

NX Core, 5 7/8 in. Button Bit for Reaming 
Drilling Fluid Auger-None, NX Core Water, 

Air Rotary 
Protective Casing 8x8 in. Square steel, by 5 ft. long 

Well Design & Specifications 

Construction Time log: 

Task 
Drilling 
CME75 
Schramm Rotary 

Start 
Date Tlme 

1 /25195 13:20 

2111195 11;00 

Geophys.Logglng: rus1es 15:15 

7:SS casing: 2117/95 

Filter Placement 2117/95 11:0D 

Cementing: 
Development 
Bentonite Grout 2/20/&5 7:® 
Bentonlte Seal iJmH "E::io 

Basis: Geologic Log .!_ Geophysical Log _x __ 1---------
Casing strlng(s): C = Casing S = Screen 

Depth 
+ 1.88 - 374.00 
374.00 - 383.B0 
383.80 - 384.13 

String(s) 
C1 
s, 
C2 

Elevation 
485,64 - 109.7B 

109.76 - · 99.96 

99,96 - 99,63 

Casing: C1 2 in. dia. Schedule 80 PVC, 
flush threaded with O-rlngs 

C2 2 in. dfa. threaded PVC end cap 
(4 In. long or 0.33 ft.) 

Screen: S1 2 In. dla. Schedule 80 PVC, 0,010 in. 
machine cut slot. flush threaded With 
o-rings 

Sand Pack: 16-35 mesh Silica Sand, 369.0-384.0 ft. 

Filler Pack: Less than 50 mesh Silica Sand, 

367.0-369.0 ft. and 384.0-386.0 ft. 

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry, 

3.0-362.0 ft. 

Bentonite Seal: Extra high yield Wyo-Ben (1000..ti) 

Slurry, 362.0-367.0 ft. 

Concrete: 0.0-3.0 ft. 

Well Development 

Stabilization Test Data: 

lime pH Spec.Cond. 

Recovery Data: 

100 

1110 
80 

I 
70 
eo 
~o .., 40 .... 
30 

20 
10 

0 
0 20 60 

TIME (Minutes) 

Comments: Prior to well installation, there was about 4 ft. of slough at base of borehole 

which could not be removed. 

Finish 
Date Time 

219/llll 

2/ll/95 

2/9/9$ 

2/17/9$ 

2/17/95 

2/201$5 
2117195 --· 

15:15 

15::io 

18:15 

11:0D 

13:30 

11:30 

T3iiis 

Temp (°C} 

100 

Not to Seo le Supervised by w. Herst Site LAIDLAW/OU2 RI-FS/MO 
Job Number ---9-43---28_4 ___ 8 ____ _ File Name PZ100KS 



i,l,l.57'/ 

ciFFICE USE ONl-Y DATE RECEIVED 

REF NO 11.sosn CHECK NO 

• 
MISSOURI DEPARTMENT OF 
NATURAL RESOURCES ROUTE TRAtlSM!TTALNO . 
DIVISION OF GEOLOGY AND STA TE WELL NUl,IBEA CROSS REFERENCE NO 
LAND SURVEY 

MONITORING WELL CHECKED BY ENTERED 

'"' '"' '"' CERTIFICATION RECORD APPROVED BY DATE APPROVED 

INFORMATION SUPPLIED BY OWNER 
SITE NAME l WELL NUMBER 

/;}tl)l/}:.L) G' ILJ.SOZJA/ ,_"SA,'~:1.1;.1s:.y L-.:.J~ , ... ')F/LL 1-'i!-/OtJ-K.5 
SITE ADDRESS CITY STATE 121;;~,; _ _:;;· (, 11/L :.£::,. ---~ y',:_ .(_;,,,.;[' ,cie//;,\'1£Tl.;<i Uo 
NAME TELEPHONE 
,lr?/Oi.~}U.' t,.., rl5Te 5Y.'"V£/lq'S, ,.~~/(.' .• _I'll•/· ;,,'-/I· ..!/ID 

ADDRESS CITY STATE I ZIPCDOE 
l83t', ,•/ c~ ,,_,,.Jr~,'-!•/ ..;.,1. .:. r,,£,l/:::S ,i,lc ~.B1::.J~ 

INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR 

LOCATION OF WELL COUNTY ::,F. l.:.,.,·t ~l SKETCH THE LOCATION TO THE WELL INCLUDING MILEAGE ON ALL ROADS TRAVELED 
SHOW LOCATION 1N ,.:.;,-:,, 7~ fROl,I NEAREST TOWNS OR H HWAYS 

+ SECTION PLAT ELEVATION 
o,G ~, ~.., 

■ 
AREA NO. 

''\ e-~.,'1. '!, 
SMALLEST 'I, LARGEST¼ ,- ~11C -,. ___ .,. ___ , ___ \. ___ ,. ~ ..... 

';. 

i 
~. 

sec. __ TWN. 'L.Z N,RNG. 
.,- @:law ~~ ~ ", ~ 

LAT.~• _if_ _!d_ .. LONG. ~D • .....&_. .2.:1 .. ,., Pa•,~., ,., "' 
DESCRIBE LOCATION OF THE WELL so we WOULD BE ABLE TO VISIT fT 

MONll°ORING WELL INSTALLATION 
CONTRACTOR'S NAME 

Ll?wc W£:57E.£/.I {b,/NL'. 
~ DRILLING CONTRACTOR'S 

INOTE Raccrd 11111 lrK!IM cl• f:icl 
LOCKING CAP • /Y) H /Clfcla 131111) 

NAME 11'1 01011uJ, ,_,. 111 ll"d'iu 

Top cl Riser J CAP VENT • 'y / H. /Cltd<I cno) 
L,1y,<1£ J<;kJl.:J:?lol Cb. /AIL', E!aYanon:--,....,, - PROTECTIVE CA5lHQ 

✓.-!5 !,,'/ - Type: .';,f&!..::'L TYl'E Of INSU,LLATION 

SU.11: tJ'',1, ~'1"x 5 • ~ ABOVE GROUND 0 FLUSH MOUNT 

~~~:! 1,,'3, 7b Fut lr•m Onalpllon ol Baro Hoi. Dlam11ar: 10. ~s·• STATIC WATER LEVEL 

Elevllllal: fl 5urfac1 ~::.:::~;:::· WEEP HOLE- y / N {Crdqono) 
Information In FEET FROM MEASURING POINT 
lhl1 e,;ilumn to c, d 

OATe OF STATIC WATER LEVEL be 1uppUad In 
the Fad from ''l...i ~ 
&urfa~ column 

ELEVATION OF MEASURING POtnT 
PRaTECTIVE CASING IEAL 

,yb'5, ~ ·/ Tyl)II:: ~Ccm:reta 
Comon\Skmv MEASUR!NO POINT !S 

~~llt\obd1om RIKR PIPE f! TOP OF RISER PIPE 
~~-.:!'~t .3 Ltngllt: .375.1:18 0 OTHER 

1.L3!.. :::;ilt .;. ~- Dlannllnr. J" DRILLltlG EOU!l',_.ENT ... 
s'I/,," ~ AIR ROTARY ~-8!::I. lw,e.:it~n.; Tvpe ol Ma101111t rvt!. [] AUGER 

r..,_!{_ TYPE !/.5/,i 
eb··l'l :Jl-llc:s BOREHOLE 

Sz't1 0 REVERSE D(AMmR: ,. 
-N-lt3 U..1"'1,:tc:. ., 

ANHtn.AR S£AL ROTARY 0 OTHER ,, ,. 
l'!j-151 t.imt.,,l<-ot: ), TYPO,'IJ Banlona'loSlutry CENTRALIZERS USEO 

151- "'s ru'""',lc. . ' 
0 CemanlSlunv (l'.1 YES,AT cJ f,:;i~]t_ 

-!' 0 Noo Slurry Barilonftt 
(] STAINLESS STEEL JL,=i•.l lu Lu>IC')hl,i:. 

lJu-.J~ f\.J,.,nit.: :,~ 
8£HTOHITE SEAL 0 OTHER Depth lo Ball .. Tvflll'..IJ Bantonllll Skmy 0 NO 1I Annular lut ~LO'\ -◄~•/. j<l1., L1.,11:~t~11C:.? □ Noo Sfllny Benlonl!D 

.)~i.,· ..J~l ::1,"'\c: .. 
' ---- La~lhcfSuJ: .:5' Fl MUL TIPtE CASED WELLS "· :.:~- ... .:1 !'1.1.,, .. Tc; " ·5 6ECOHOARY FILTER PACX SUBMIT ADDITIONAL AS BUJL T DIAGRAM ,, 

0.pth ta But o 
I J(..(j Ji.1- .::--~ L,,,.,,~:il•'l< '1' !.. Type: [j1Sllld {OpUon.Q SHOWING WELL CONSTRUCTION DETAILS Burtonlta Sut 

0Manuhldun,d INCLUDING TYPE AND SIZE OF ALL CASING, 0.1lh ti 8aH .w- .: .. 1,_;J~, .. ,1,: _I.--- Qraln S~a: .:1.:)j;JJZ. HOLE DIAMETERS, AND GROUT USED. tf S.C.nd■ry 
FlfttrPackl 3t~9 3i.,1-~I" :::iiulc. ""'" 

.,. 
-· .. I-

PRIMARY fllnR PAC< 
DATE WELL CONSTRUCTION WAS COMl>LETED ... ~ .;-,'./ .~1-l·jn nJ~n11lr: 

,;,,-.IJO• y5 
.311·5~3 !i,..,1,i:. T'ype:[]Sllld 

QMa.illl.-::ll.lfod I HEREBY CERTIFY THAT THE MONITORING WELL 
.-../3-3qi,. i)J_,.,.,ft ara1nS1t.: /b·.35° HEREIN DESCRIBED WAS CONSTRUCTED IN 
3-lL- :151 ')~~le LBIIQlh: 15' ACCORDANCE WITH THE DEPAlHMENT OF NAT-

351·:¼~ fLl.i~,tr; URAL RESOURCES REQUIREMENTS FOR THE .. 
CONSTRUCTION OF MONITOAINQ WELLS . Dtpth to :15'1 • 3,,1 J un,-711~ 

[ 
Ul1111th; ,o· 

SIGN,.,~ING WELL ~TATOR I httllm If 
Slo!Slle: t),010•' lha Serun: ~:i.. ... ./.1 

1 I -~ F T-· .:SC.1./, &;l ,>vc.. 
SUMP DETAILS l'l:RMIT NUMBER I CATE/ - l•IV!h: ~, • .:!fL tk'/J5t,wM /ll-i5 

~~th Dlaimt.r. ,;J In. SIGNATU~RYG CONTRAC~-:t 
Orfaln1I Tn•: ,.,.,c;. 1>Lc o /. I/, 
Total Deal .3 II._: 

TYPE OF BACKFIU: :,,1/#'3/.jla I", l'ERMH NUMBER I DAT!j' 
lf")/.j_'j(.,.>1,._,,,.,., i/-1,'-1'~-----------·- - --- ----- -- --·-.. ,, OISTRIBUTION. WttlTE rnv1~10/l CANARY MON!Tnfllf/G WEIL CONTllACTOU PINK OWN[I\ 



f'!'IOJECT: I.AICllAWIRl•FS 
Pl'!OJECT NO: 943-2$48 
LOOAilON: 8RICGE;TON. MO 

FIOO~ 

DESCRIPTION 

224 0.0-235,0 It 

-228 

""234 

No sampling conductlld 
Seit f!etiord of Orlllhole fur 
f'Z•100-Ks 

235.3-.237.3 ft 
Fresh. thinly bedded, very 

2-48.00 
235,30 

right gray (NB) 10 light gr1 
- 236 (N7), coarseeJirained, me lum 

stronRj, AR ACEOUS 1.IME· 
STO E (SALEM FORMATION} 

237.3-242.4 ft 
fresh. thickly bedded, pale 
yellowish bro::J10YR 612), 

•2:Ja m--o grained. ium !!tl'O!lfl, 
BIOC!ASTIC LIMESTONE. 
(SALEM FORMATION) 

238. 7-238.8 ft 
Vei ligllt gray (NS), coame 
gra ned Oolomitelayer 

.. 

40 
.. , . ...-

OE'PTH SCALE: 1 :2 

l!l 
0 ... 
~ 
II. 

f 
Cl 

e= 
S= 
~ 
~ 

t:::t-
~ §.:: 
§2 

I 
p'-

~ t::F 
~ 

Ol'IIWNG CONTl'W:1'0l'I: l.AYNE-WESfEAN 
OAIUEAt M. \IOGT 

RECORD OF DRILLHOLE PZ-100.SO 
BOFUNG MErnOO: NX Cclfe-, weier OATIJM: LlSL 
□RIUJNG OATE: 2l'22'S!i 
DRILL RO: SCHflAMM 

J.Jonc PI.-Plonat 
F-FIQI ~ 
$-Shoat U•Uncl.ulha 
9-S.clclir>;I ST~ 
F,Fafallon l<lttog,.flt 

l:: I~ Et.Elf fi~ -- Aco 
OEPTH [;l ~ffi 

tFll a: lL II. 
l>OOQ N-.me! Iii!=.,..,.,. 

~-"-00 
23!!.:IO 

1 97'4, 

"·'~ K>Sl<IMlllclfd 
SM--
R-l\olJp, 
VII-V.~ 

il:!! "'as :i: .. "' .. -

-01:fdo 
CL,,Qoy lnflll 
CH'°"'"18 
~ 

COORDINATES N: 1068851.& 
AZlMUTH:o 

~ Flll'd 
,uNl nYllATA 

"M'EAND 
SIJRFACE 

OESCl'lf'TION 

♦ B,Pl.SM 

$moat I of 2 

COi.LAA EU!V; 484,3 
E: 1.117195.4 

INCUNATION: •IIO 

NOTES 
WATER LEVELS 

INSTFIUMel'fl'ATION 

0.0-34.0ft. 
Or!IHng conducted wilh 
6 1/4 fn. lO hcllow stem 
augers 
34,0-235.0 ft. 
13orehole drllled wtlh 
S 7/8 i11, bit using 
compressed air 

LOGGED: M. HIRf 
Golder Associates CHECt<Ec: A. BOOTH 

DAT£: 3/91ll5 

-

-

-

-

. 



RECORD OF ORILLHOLE PZ..100-SD Shoat 2 .,, 2 
BOAING MlimiCC: N){ C0re & ni,,, OATIJM; MSL COLLAR ELEV: 484.3 PAOJECT: LAlDLAWIRI-FS 

PAOJECT NO; IM3-:1848 
1..0CATION; BRIDGETON, MO 

OFIIWNG DATE: ~ 
OAIU. RIG: SCHRAMM 

COORDINAT.ES N: 1D!lS851.9 I:: 5171115.4 

244 

-• KTYPE 
J,Jcim l'L•-
F•FIUI ~ 
s.sn.or U•llncaulino I!/ 

0 11-B•dd<!sl &'I'~ 

OEBCRIPtlON 

... F,F....., ~ 
~ .. ii "- l!L.EV d ii i! "' RQI) 
I!/ DUTH z ui,i :> iffi ll'TI "' CC: OOdiet ..... 0 

m&ci,"-'N N .. lli • ..,.. 

237.3-24l?.4 It 
Fresh, thickly bedded, pala 
yellowish brown (10YR 8/2), 
llHI grained, medium strong, 
BIOClASTIC LIMESTONE, 
(SALEM FORMATION) 

240.!J..214.3 fl 
F'oSl'liflferous, stylolilic 
241.3-241.7 It 
Thinly laminated 
242. 1-242.4 It 
Thinly larnlnated 
242.4•24S.3 It 
Fresh, thiclcly bel!c.1ed, light 
gray (N7), 1181)' coarse 
grained, medium strong, 
ARENACEOUS LIMESTONE 
(SALEM FORMATION) 

1 97~ 

245.a-248.O ft. i=:::: 24S.:10 
Fresh, lhlclcy bedded, olive ....,... 2 100 

AZIMUTH: 0 INCLINATION: ,9!) 

... .._ F'e-F•~ I!! § It~ a.-a.yw. ii!; l: 0 
SM,llfflOolh CH~ i < i a:· 

1',,'i 9 ~ H-Halocl ~~ < 
VllN,Aoto, ~ Flt<! C ... 

~ I NOTES 
~ii!; a: 21; ~ .. WATER !.EVeLS •n Y DA,TA en C 

!:! 
il= "- ~ 0 · fNSTAUlilENTATION 

jw.,. '!Yl"l<MID .£8 CICIQg m .. ei§~' fl: l l a: SU!'IFACE 1 ... cnnaa~ J-
llEScRIPllON iii!f HH 

" .... .., w:t .... 

g = Cl 1£~Ul2l 

JJ.SM 

• J,U,R 

gray (5Y 4/1!, very line r.ia.ao ~ ;!;!B.:io ~ 
grained, medium strong, ·;;;ii---r.:~::-t-+--f-1H'1!"HH-.H-it-t-t-t-i--t------+--f-H+ 
rNARSAW FORMATION) 248''-'9 24~Ul0 

._ 248 

-250 

258 

End of Record of OriUhole 
at24S.Olt 

DEFltt SCJU.E: 1:2 
Ofl!UJNG CONTRACTOR: EAYNE-WSTEf!N 
CFIIW:fi; M, VOGT 

LOGGED: 1',1,HIRT 
Cl1ECKEO: R. BOOTI-1 
OATlo; 319195 

Golder Associates 

. 

. 

. 

. 

w 



21 

24 

Cl 

~ w 
_J 
_..J 

0 u 

SuNey Coords: 

Drilling Summary: 

Well No. PZ-100-so 

Boring No. X-Ref: PZ-100-so 

PIEZOMETER WELL CONSTRUCTION SUMMARY 

Northing: 1068852 It. 

Easting: 517195/t. 

Elevation Ground Level 
Top or PVC Casing 

Construction Time log: 

484,4 rt. NGVD 
485.82 ft. NGVO 

Start Finish 
Total Depth 246.0 ft. --------------Borehole Diameter ,o 1/4 in. (o.o-s,.o ti.) s 11a 1n. (51.o-2ce.o 11.J 

Casing Stickup Height 1.47 ft. 
Driller Layne-Western 

St. Louis, MO 

Rig CME 75, Schramm Portadrill T660H 
Bit(s) 6 1/4 in. ID Hollow Stem Auger Bil, 

NX Core, 5 7/8 in. Button Bit for Reaming 
DrHHng Fluid Auger-None, NX Core Water, 

Air Rotary 
Protective Casing 8x8 in. Square Steel, by 5 ft. long 

Well Design & Specifications 

Task Date Time 
Drilling 
CME75 1125195 !4:00 

Schramm Rotary 2121/95 8:30 

Geophys.Logging: 
Casing: '212:l/95 !1:50 

Filter Placement: 2l2JJ95 10:!l.S 

Cementing: 
Development 
Bentonite Grout 212:l195 1::i:~ 
Bentonite Seal ~ '"i"fis" 

Basis: Geologic Log 2S.__ Geophysical Log ___ 1-----------
Casing string(s): C = Casing S = Screen 

Depth 
+ 1.47 - 234.80 
234.80 - 244.60 
244.60 - 244.93 

String(s) 
C1 
$1 

C2 

Elevation 
485.82 - 249.55 

249.55 - 239.75 

239.75 - 239.42 

Casing: C1 2 in. dia. Schedule 80 PVC, 
flush threaded with 0-rings 

C2 2 in. dia. threaded PVC end cap 
(4 in. long or 0.33 ft.) 

Screen: S1 2 in. dia. Schedule 80 PVC, 0.010 in. 
machine cut slot, flush threaded with 
0-rings 

Sand Pack: 16-35 mesh Silica Sand, 232.0-246. ft. 

Filter Pack: Less than 50 mesh Silica Sand, 

230.5-232.o rt. 

Grout Seal: Wyo-ee·n Grout Well Benlonite Slurry, 

3.0-21 o.o rt. 

Bentonite Seal: Extra high yield Wyo-Ben (100%) 

Slurry, 210.0-230.5 rt. 
Concrete: 0.0-3.0 ft. ---------------

Comments: 

Well Development 

Stabilization Test Data: 

Time pH Spec. Cond. 

Recovery Data: 

100 

110 

80 

; 70 

eo 
50 = "" 40 

H 
30 

::tO 
,o 

0 
0 20 40 80 

TIME (Minutes) 

Date Time 

!/25195 14;45 

2122/95 !5:00 

2123/95 10:15 

2123/95 11:-W 

2123/115 15;30 

~ ti'is 

Temp (°C) 

80 100 

Not to Scale Supervised by 8. Tilton Sile LAIDLAW/OU2 RI-FSIMO -----------Job Number 943-2848 File Name PZl00SO 
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MISSOURI DEPARTMENT OF 
NATURAL RESOURCES 
DIVISION OF GEOLOGY AND 
LAND SURVEY 

MONITORING WELL 
CERTIFICATION RECORD 

INFORMATION SUPPLIED BY OWNER 
SITE NAME 

OFFICE USE ONLY 
REF NO 

JlQUTE 

ST ATE WELL NUM!lEfl 

CHECKED llY 

APPROVED EIY 

WELL NUl,HIER 

/,1,/571 
DATERECElVEO 

CHECK NO 

TRAtlSMITTALNO 

CROSS REFERENCE NO 

ENTERED 

'"' '"' '"' DATE APPROVED 

' L .AIDl IJhJ & ID<5£TDA/ SH Mt T,.6-)f!, {..,t/1../D,&"/Lt... PZ-/tJO•~D 
SlTEAOORESS 

NAME 

L /IDL 
ADDRESS CITY 

.38 1./. &:wJDk.¥1 1 57. L~J/S 

INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR 

STATE 

Mu. 
TELEPHONE 

ZIPCOOE 

.an/· .2¥/-.$7/0 
STATE 

u., 

LOCATION OF WELL 
SHOW LOCATION IN 
SECTION PLAT 

SKETCH THE LOCATION TO THE WELL INCLUDING MILEAGE ON ALL ROADS TRAVELED 
FROM NEAREST TOWNS OR 

AREA NO _ 

SMALLEST'!, LARGEST \'a 

___ \', ___ ,,, 
SEC. __ TWN _ _z(c.,7_ N,RNG. -~£,_ .j}lR W 

____die, 

DESCR16E LOCATION OF THE WELL SO WE WOULD BE ABLE TO VISIT IT 

Fnttr .. m 
fl Surfan 

ln111rmatlon ln 
thlt column t11 
be 111pplled In 
the Fot11l lrom 
Sur1ace column 

Daplh Ill 
Dtttam •I 
the Strun: 

1-'•.¾'- :'.lilt 

3':,- 86 Lime ::ifon i:. 

&>-1~ :;/,,le. 

~~-N3 Dr./W!;Te 

l'/3·1~f Lime!if111c. 

1511·11<-S DJ""';k 
lt.S- .J.lo L,o,c--:,l-,nc. 

.21u•;i3~ ti.J..,,.,Tc. 

l3i·>i• 
l.im,;/i::11c-

~ 

PROTECTIVE C45'HG SEAL 
hPtr. (jJ ~nalllll 

OCl!mootSlu1rv 

RISER PIPE 
U11111lh: .;J..3l.,;l71 

Dlllllllllor. .;J" 

J\/pe cl l,hllillULt ,5eJ-1/;.J 

BOREHOLE 
DIAMETER: .51/d In. 

ANNUURIUL 
Tvps: 11 Bfflklnlll Slunv 

0c«n4ll1Slulry 
□ Nm Slirrt Bflrdonl!O 

BEKTONrrt SEAL 

Tv~[g Blilldc:,ih SUrry 
□ Nm Slwrv Der1111n10 

U11111h cl Salt. ~fl 

stetJNDARY FILTI:R PACK 
Typa: [ilSui (0plltn.11) 

QManulao:uied 
0111111511.11: :SLbSdL 

L111qlh: ' 

PRIMARY flLTtR PACK 
Typ,r.[Jlslll'd 

□ MAnu1-=:1111.a 
a1ains1111: -'o/-Vv 

Ullqttc /1 1 

L1111lh:l.\3 FL 

Dlanu,tu: ~ 111. 

Typu p,;~ 
TYPE OF BACKFILL: ~-'lND 

DRILLING CONTRACTOR'S 

NAME 

LA 

+ 

TYPE OF INSTALLATION 

[ii ABOVE GROUND 0 FLUSH MOUNT 

STAT!C WAT EA LEVEL 

FEET FROM MEASURING POINT 

DATE OF STATIC WAT EA LEVEL 

ELEVATION Of MEASURING POINT 

MEASURINO POINT !S 

{jl TOP OF RISER PIPE 

0 OTHER 

DRILLING EQUIPMENT 

[jl AIR ROTARY @ AUGER 

TYPE l,,f,/ H.,5J/, 
0 REVERSE 

ROTARY 0 OTHER 

CENTAAUZERS USED -

Iii YES. AT :? rot",.JL 
0 STAINLESS STEEL 
0 OTHER ____________ I 

D NO 

J.lUL TIPLE CASED WELLS 

SUBMIT ADDITIONAL AS BUILT DIAGRAM 
SHOWING WELL CONSTRUCTION DETAILS 
INCLUDING TYPE AND SIZE OF ALL CASING, 

HOLE DIAMETERS, ANO GROUT USED. 

OATEWEI.L CONSTRUCTION WAS COMPLETEO 

,;i.,u,-rs 
I HEREBY CERTIFY THAT THE MONITORINO WELL 
HEREIN DESCRIBED WAS CONSTRUCTED lN 
ACCORDANCE WITH THE DEPARTMENT OF NAT
URAL RESOURCES REQUIREMENTS FOR THE 
CONSTRUCTION DF MONlT□RINQ WELLS. 

PE.AMIT NUMBER 



PROJECT: LAID!.AWIRI-FS 
PROJEC'TNO: !M3-284S 
LOCA'TION: BfVOOE'!ON, MO 

TYP,-

llESCl11PTION 

~ 84 0.0-78.9 ft. 

- 611 

.. ea 

i,,, 70 

i,,, 72 

• 74 

- 78 

.. 7B 

No sampling candui.tlld 
See Record of Orlllhole for 
Pl-100.KS 

f!! 
9 
Q 
:c 
IL 

~ 
f!! 

RECORD OF DRILLHOLE 
l:IOR!NG METHOD: Mi: Care & ll<tll,,r 
DRlWNG DATE: 12124195 
DRILL RIG: SCHRAMM 

J.Jml PL.fllanor p.,-
/:,Fai.4 ~ K~ 
S-111,oar u-~ ,~ 
B,-IJIKkll'lg ST~ ~ 
f•F- ~llrli\lUar VR-V.Rauslh 

~ ffl,-. 
Ci ~~ EU!\/ n ilh z l'IQO -- z OiiPTH "' ufii Uc,: 

o!'i8~ ~ w!a~2 {I'll 
., 

Ir 
ODDO Iii Ii JO'V'l"IN 

PZ-100-SS Shltllt 1 of l? 

OAlUM: Mill. 
COOR!llffATSS N: 1oeess1.a1 
AZIMUTH: O 

OOUM 1:1.1:V: 494.315, 
E: 517175.03 

INCUNAllON: ·80 

,-.F•Oiddo-
I!! Ci,-Cleylm z :c 

CH-<:Na,il,, ffit,1 
.. 
I!! 1:i H·Hwalac:I 2; 

tlflF.OrllVll l'hd J:c w C jg IC i: ,_ 
UITYO/ITA al 

!,! 

!§ e: TYPl:AND 
l !IURFACE .. ~ ti: ., 

lll!SCRIPTIQN Ut 'll!a:H1 l;I 

z 
C g 
~ ""' .. 

.! ~ .. 
1:i ii'i ~ 

if fl C 
i: 0 ... 

.. ~n! m 
~Pll!;IIU.-

-Nfll!l.-,ut• 
:ca:a:11:11: c; 

NOT£$ 
WA'll:R UM:Ls 

INSTRUMENTATION 

O.0-51.0 ft. 
Drilling conducted wllh 
8 1/4 in. JD hollow item 
auger, lhen borehole 
advanced IO 71!,9 ft. Wl"fh 
5 7/8 in, air rotary bit 

. 78.9-81.fJft ~:;~~~.-: l--l---+~-H-4-1--1-t-1------+-I~ Moder;itely weathared, medium ~ 
bedded, llilht brownish gray ~ 100 
(SY 5/1), ffne grain!ld, ::: 1 ~ 
!ilrDng, ARENACEOUS ~ 
DOLOMITE, open wgs 

,,, 80 . iir~ittT. LOUIS 
Oi;l"TI-1 SCAU,: 1:2 
OAIWNG CONJRACTOR: t.A'l'NE-WE!ITI:RN 
ORILLEFlt M. \IOGT 

I.OGGEO: Iii, Tll.TON 
CHECKED; R. BOOM 
0A TE: 3/9195 

Golder Associates 

-

. 

. 

. 

-

-

. 



RECORD OF DRILLHOLE 
SORING METHOD: NX Core & WIile! 

PZ-100-SS 
OATUM: MSL PROJECT: 1.AIIX.AW/ru,l'S 

PROJECT NO: 943-21148 
LOCA noN; BRIDGETON, MO 

ORlWNG DATE: 2/2-w5 
OAJLL AlG: SCHRAMM 

COOROOIATES N: 1011888.7,61 
AZIMUTr!: o 

~ 2 of 2 

CCLLAFIELEV: 484,31.l 
I:: 517t71U)3 

INCUNATIQN; •110 

w 
la! 

.,. BO 

.- 82 

... e-4 

TYPE 

OESCRIP'llON 

7B,9-81.0lt. 
Moderata!y wealhemd, medium 
bedded, lfght brownish gray 
(5V 6/1}, line grained, 

C, 

9 
~ 
i 
C, 

~ 
::: 
~ 
::: .... 
-= ::: 
::. 

5trong, ARENACEOUS 
OOLoMrrE, open vugs 
(<1/2mm.}, (ST. LOUIS 
FORMATION) 

402.55 ,... 

I.IU\·90.6 It 81.ao o;: 
Slighliy wealirered, lhlckly ~ 
beildeif. llght dive gray Ei=-
(5Y 611), \lf31y finely ~ 
crystalline, slrong """._ 
ARGIUACEOUS LIMESTONE, B:: 
{ST. LOUIS FORMATION) ~ 
Below82.31t. '"" ... 
Sfylolltes oom100n §c= 
@83.9 end 84.5 ft 1:::¢: 
Chert zones (<2 in.) ,_.,.... 
84,4-84.7 It f± 

J..Jdi'lt 
F•Fld 
~ 
8,~ 
F•FQldai .. 

d a: 
EU:V l!!~ z 

DEPTH !§ 8&1 
(l'1} IC IC 

1'1.-Rarw ~ ,,. .. ,,.em. 
c.ei.rv,a II~ CL,Cl&yln!il 
\/~ s~ CH.cNonlt 
ST.fflt/lpod R,l'laLldl 1-1-mwcl 
(,rr,oo,rar VIW.Acui;t, GRF-G<IMI Flod 

Ii • OATA 

it .. ROD TYPEMIO 0 IC ~!B~ P SURFACE ~Ill 
..... 0 0£SCFIIPTION CICIQ-0 .. 0 

IIUll"'l'W NTmm ..... ... 

• J,l.sM 

' J,P,SM 
• J.P.SM Silicilied Wld finely i:5:: 

disseminated pyrite. i:;:i;:;;;µ3~99~.8!1~--l--l,,l-l..l-l-
84,7•84.9 ft. 1:i::: 64.70 

... &Iii 

- ea 

- 92 

Medium gray chert mne 389.2:5 ' 
85,1•85.Slt 85.10 ~ 
Olive gra\' !5Y 3/21, 001.,c,.. 3SU5 _ 
MffiC LIMESTONE l,w11r, 85,50 i:::c: 
low poro11ity. vugs l:::r:: 
{<1/4mm) i:::c: 

~ 

90.6-514.0 It. 
Moderately wealhered, lhickly 
bedded, light brownish gray 
(5Y5/1}, J•m grained, medium 
strong SIOctASTIC 
LIMESTONE, (ST. LOUIS 
FORMATION) 

I 
§§ 

rx ~a~~ 
p:::: 89.00 

= I 
l 
I 
t::::: 

~ 
:= 
l::;c 

S::: 
~ 
5§ 
i-,:.... 

~ 
• 94 End of Record of Orilfhole 

at94.0fl 

390.35 ' 380.35 
94.00 94.00 

DEPTH SCAl.E: 1:l! 
IJAILIJNG CONTR.ACTOR: lAYNi•WESTERN 
Ol'lltt.EA: M, VOGT 

2 ,." 

LOGGED, B. TILTON 
CHECKED: A. BOOTI1 
CATE: 3/8/llS 

• 

• J.C,SM,Cl 

• J,C,SM 

J,l,R 

Core Loss 

' J,l,R 

• J,l,R,CL 

IJ 

~8 i .. 

Cl 
ii!, :c 

i ~~ ~ 
w 0 ... z a: ii; i- ti 

f ~ ~ I>: 
Ui !t!&Hi!' 
I 

I 

0 
.( ... g ! ... 

~ ~ .. ii1i 

"' OOc::tC 
O~CIIDiln 
l"!l-nci-

:i;/,!/ilUI!! 

z 
0 

~ 
i 
a: 
0 
I-

m 

NOTES 
WATER LEVELS 

INSTRUMENTATION 

2/,25/95@ 11:15 
Ccmpleted drilling 

Golder Associates 

-

. 

-

-

-

-

-



105 

120 

Well No. PZ-100-ss 

Boring No, X-Ref: PZ-100-ss 

PIEZOMETER CONSTRUCTION SUMMARY 

Survey Coords: Northing: 1068868 ft, 

Easting: 517175ft. 

Drilling Summary: 

Total Depth ---~-94_.5_1I. _______ _ 
Borehole Diameter 10 11" in. (O.o-51.O 1q s 11a in. (51.0-94.5 tt.J 

Casing Stickup Height 1.49 ft. 
Driller Layne-Western 

St. Louis, MO 

Rig CME 75, Schramm Portadrill T660H 
Bit{s) 6 1/4 in. ID Hollow Stem Auger Bit, 

NX Core, 5 7/8 in. Button Bit for Reaming 
Drilling Fluid Auger-None, NX Core Water, 

Air Rotary 
Protective Casing 8x8 in. Square Steel, by 5 ft. long 

Well Design & Specifications 

Basis: Geologic Log L Geophysical Log ---
Casing string(s): C .. Casing S = Screen 

Depth String(s) Elevation 
+ 1.49 
73.96 -
93.60 -

73.96 
93.60 
93.93 

c, 485.84 - 410,39 

$1 410.39 - 390.75 

C2 390. 75 - 390.42 

Casing: C1 2 in. dia. Schedule 80 PVC, 
flush threaded with O-rings 

C2 2 in. dia. threaded PVC end cap 
(4 in. long or 0.33 It.) 

Screen: S1 2 in. dia. Schedule 80 PVC, 0.010 in. 
machine cut slot, flush threaded with 
O-rings 

Sand Pack: 16-35 mesh Silica Sand, 72. 1 -94.5 ft. 

Filter Pack: Less than 50 mesh Silica Sar;d, 

71.3-72.1 rt. 

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry, 

3.0-56.3 ft. 

Bentonite Seal: Extra high yield Wyo-Ben (100%) 

Slurry, 56.3-71.3 ft. 

Concrete: 0.0-3.0 tt. ---------------
Comments: 

Elevatlon Ground Level 484.4 It. NGVD 
Top or PVC Casing 485.84 ft. NGVD 

Construction Time log: 
Start Finish 

Task Date Time Date Time 
Drl!Jing 
CME75 2120/95 IB:00 2/20195 18:40 

Schramm Rotary 2/24/95 7:30 2125/95 1 l:30 

Geophys.Logging: 
Casing: 2125195 11:30 2125195 11:45 

Filter Placement: 2125/95 11:"5 2125/9$ 12:30 

Cementing: 
Development 
Benlonite Grout 2125/95 !2:50 2/25/95 1~:00 

Bentonite Seal 'ii2Si9s ~ 2miD5 "iFso 

Well Development 

Stabilization Test Data:•. 

Time pH Spec. Cond. Temp (0 C) 

Recovery Data: 

100 
1)0 

80 

2';. 70 

~ 
BO 

50 

"" 40 ... 
30 
20 
10 

0 
0 20 BO 80 100 

TIME (Minutes) 

Not to Scale Supervisedby ____ B_. Ti,,...1_lto_n _____ _ 

Job Number 943-2848 

Site LAIDLAWIOU2 AI-FS/MO 
File Name PZ100SS 



~ • 
MISSOURI DEPARTMENT OF 
NATUAALAESOUACES 
DIVISION OF GEOLOGY AND 
LAND SURVEY 

MONITORING WELL 
CERTIFICATION RECORD 

INFORMATION SUPPLIED BV OWNER 
sne NAME 

OFFICE USE ONLY 
REF NO 2 
ROUTE 

ST ATE WELL NUMBER 

CHECKED BY 

APPROVED BY 

WELL NUMBER 

/,t,l~1f 
DATE RECEIVED 

CHECK NO 

TRANSMJTTAL NO 

CROSS REFERENCE NO 

ENTERED 

"' '"' '"' DATE APPROVED 

Lflt!XAk..J &1AS.e,nuJ . .5,1,<,11r~H LA1.1tJALL /J.Z- /IX)•.!S~ 

SITE AO DRESS 

st ('/-1,ll!t.E.s _e,.,,c Ci>. 

INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR 

ST/\TE 

Mo. 
TELEPHONE 

ZIP CODE 

&.Joi'/ 

J/✓- _,'j//· .3 7/LJ 
STATE ZIPCOOE 

Vo, 

LOCATION OF WELL 
SHOW LOCATION JN 
SECTION PLAT 

COUNTY~•,oer,L'-';"cvc,c~a--
ELE\IATION --·~••Lc✓.~•~·J~•s~--

SKETCH THE LOCATION TO THE WELL INCLUOlrlG MIL£AQE ON ALL ROADS TRAVELED 
FROM NEAAE T TOWNS OR HIGHWAYS 

+ 0 
AREA NO. _______ _ 

SMALLEST ',\ LARGEST¼ 

SEC. __ TWN. __ ¥~2~- N,RNG. .5 _ibRW 

--1!,_, _!!i_- LONG. 'f'I) • ..,?i, ' .,/.:) .. 

DESCRIBE LOCATION OF THE WELL SO WE WOULD BE ABLE TO VISIT IT 

Information In 
thl1 c:olumn to 
b.1Upplled In 
the r .. t from 
lurt11:e column 

0.plh ta BIH 
al Ann1d•r l••I: 

O.plhtaaa.a,1 
Bent.nib Sut 
c .. t11i.a. .. 
ef ltc.lMl111 
Fltt.rPK~ .. 

Dtpl:h tD 

.JG. 3 

71,3 

1:i,1 
J ,{.1 

~t!t~=-~~ '/ .:1., 

:i/1-'5I 
:5un.l ,~ 'jr..1.t/ 

51· 't/5 
.t. ,iJK :,l-,,1c 

PROTtCTIVE CASING SEAL 
TvP11: ID Conaa11 

OC.m111ISluny 

RlltRPIPE 
lall!IIIC Jjo'j' 
014mGlar. ,d" 

fYP11olM&11:n'llt~C#~t.> IVG. 

BOROIOL[ ,1. 
DIAMETIR: .,-3/4 

ANNULAR SEAL 
TyP11:19 BllnlonLI SU'ry 

Qc1111111111Sury 
□ Nct1 SU'ry Bimlonfta 

8£HTONITt SEAL 

Typo:I) B11111ct1.1111 Sl!rry 
0 N011Slurr-/ llenlllnna 

Lt111Rlh ol Seat _j£_FL 

SECONDARY rn:rm PACK 

'"· 

':f,, 
Type: e::JSand {Oplk111•Q 

-

01.11t1urai:1L1111d 
G1a/llSll.11: .:>1.16.-i.£! .. 

Len11th: c.,, 
PRIMARY flLTER PACK 

+-----1 Typr. 'il]Sand 
□r.tanuh1d1.111d 

GrlllnSllD: ;Ji.,J,./q 
U!llllh: .,l;J t 

• L.111111111;~0· 

Skl!S11.rc O.ClfD 

T -.:,c•· Bo n,;c... 
L.J7,---_ _JSUMP DITAILS 

Luvth:o . .3 FL 

Db1ut1tar. .;I. In. 
Ty,-: pv,.;,,. 
TYP£0F BACKFILL: .. M,10 

"".~ 

DRILLING CONTRACTOR'S 
NAME 

TYPE CF INSTALLATlCN 

IKJ ABOVE GROUND 

STATIC WATER LEVEL 

0 FLUSH MOUNT 

FEET FROM MEASURING POINT 

CATE OF STATIC WATER LEVEL 

ELEVATION OF MEASURING POINT 

MEASUR!NQ POINT IS 

0 TOP OF RISER PIPE 

0 OTHER 

DRILLING EQUIPMENT 

Ill AIR ROTARY Iii AUGER 
TYPE h# //,:U/. 

0 REVERSE 
ROTARY 

CENTRALIZERS USED 

0 OTHER 

[I YES,AT .,3 7LJML 

0 STAINLESS STEEL 
□ OTHER ___________ _ 

0 NO 

MULTIPLE CASED WELLS 

SUBMIT ADDITIONAL AS BUILT DIAGRAM 
SHOWING WELL CONSTRUCTION DETAILS 
INCLUDING TYPE AND SIZE OF ALL CASING, 
HOLE DIAMETERS, AND GROUT USED. 

DATE WELL CONSTRUCTION WAS COMPUTED 

,i-,M-tS 
I HEREBY CERTIFY THAT THE MONITORING WELL 
HEREIN DESCRIBEO WAS CONSTRUCTED IN 
ACCORDANCE WITH THE DEPARTMENT OF NAT .. 
URAL RESOURCES REQUJREMENTS FOR THE 
CONSTRUCTION OF MONITORING WELLS. 

SIGNAT~RE l':JOt-UTgP.!NG WEL~ CPNTRACTORJ 

/;~• /. Vu f 
PERMIT NUMBER 

PERMIT NUMBER 

Ot.,.'J.:JSt.,.,_1J;( 

I•!• IH" .,. n H, d ' .'. Hn p ' ' •l 



11111.II SOIL BOREHOLE LOG 
LMIU.W WAS'l'E S't8TDl8 INC. 

SITE NAME Al«) LOCATl0N DAIU.N IEllllOl BORING NO. 

425 Inch I.D. Hollow SteM Auger PZ-101-SS 
' SMEEI' 

SAIIPt.lfO IIElffCX>,: I OF 1 

LAIDLAIJl□U2 RH"S/MO 
SPt.rT SPOON• 2,0 ll'ldl C,D,/1,S mch !.D. CSP) DRIWNC 

~EST LAKE LANDFILL SHELBY TUOC• J.O tm:h ll.D./2 13/16 inch l.D. CSH> SfNR' FINISH 
OPERABLE UNIT 2 WATERUMI. TIME 1IY£ 

1UE 13135 14•30 

Di\lE DA1E Di\lE 
NORTHING• !068472.89 

t:MNlDEPnf 2123/95 2/23/95 Do\TUM E:ASTING• 516622.94 ELEYAtlON 474.9 

DRIU. RIG CME: 75 - TRUCK M□UNT SUAFACE: CONOfflOffS 
MCU evAIHC 

SAMPLEI-WAIER 

~ 3 I I I SWPLE tUaR I 
11G i IIBIARICS 

!! I OESCRIP1l0N CIF' lfA1IRW. i-
-- 2 I.I' (C.0-o.e f't,) rirM, olive grc.y (SY 4/1), -..... 2 2]" ~ SILT, tl"C.C!;,> clo.y, NR, ac. ... p, {CL-MU. (LOESS> -..... -.... 3 ~i, co.2-2.1 ft,) F'lrl'I, l'IOttle-d dc.rk SP ---- 1 3 ..... yetlow;sh brown CIOYR 4/2), CLAYEY SILT, 

0 -- scMe roots, NR, do.np, CCL-ML>, CLOESS> -- -.... -.... -
... 
Ir, 
0: 

If ...,_ 2 ,__ t-- -... s l.6' - j .... 4 lf.ir -.... 
5 tl!O!Cl I -- (2.7-B.0 f.'t,) F1rr,, 5t;f'f', olive gro.y SP -·- 3 4 CSY 3/2). CLAYEY SILT, NR. dc.r,p.. (CL-ML}, © -- --- <LOESS) -.... - -..... --"' - i-- -- l • 1" -- I i.o' -... 
3 kSSt) -..... I SP -...._ 5 5 -._ ® -... -

s 
... e 0: 

5: ::c 
c., 

:r 

., 
I- .... -I- -- 6 - - -- r 7• -- e.o· 

\ 
-- KBS'.O -- SH -=- 7 0 --- -- - -- --8 - (8.0-B.9 f'tJ Stiff', MOttled olive gray 

.,__ - lror, O>eide - 1 L7• -- 3 !if (SY J/2) Bnd dcrl< yellowish !crown - stB,ning fl"On - 6 ~-~· (IOYR 4 /2), CLAYEY SILT, NR, da.Mp, (ct. •Ml..>, - 8.0-14.0 Ft. - ~ SP -=- 9 
6 <L□ESS> -<B.9-10.3 Ft.) S1:,ff', riottll\'CI riodel"o.te @ -- yello.,,sh brown <IOYR 5/4) o.nd dc.r-k -- - -- ylltlow1sh brown (!OYR 4/2), CLAYEY SILT, -

::-10 - NR. de.Pip, CCL-ML>, CLOESS> ,__ -:3 J.7' -

tr> 

' ,., l1J 

~ ' n., 

0 
1.1.J 

8 ~ g 0 

- 5 tif (10.3-13,2 f't,) St,f'F. Mottled light -- 5 l:!1!'41 olive gr11y <SY Ste) c.nd ncdero.te -!-- I SP -::-11 5 yellowish brown CIOYR 4/2), CLAY£Y Sll.T, -
NR, d11rip, CCL-ML>, CLOESS) © -,_ - Ell - - -- --12 - - -- I t.6"" --- 1 r.lF -.... 2 lfflJ t -.... SP -

i:_-f3 E, 

0 -Cl:3,2-14.D f't.> Sof't, do.rk gr-eernsh -. -- - gro.y C5GY 4/l), CLAYEY SI-LT, NR. daMp, -·- CCL-ML), (LIJESSJ (460.9) 14.0 -~14 End oF Soil Borehole Log u 14 rt. - Auger ref'uso.l -.... 
see PZ-to1-ss Record of Drlllhote For - a. t 14.0 f't. -- -... rock descr-;pt1ons -

SI' 
al 
ni Ill 

' Ill M ,.. 
~ C a, .. 

N 
a. 

.. Lil 
i ! m 
0 ...J .., Ci: 



RECORD OF DRILLHOLE PZ-101-SS ~ 1 ct a 
COUM El.EV; 47-tS PROJECT; IAIDI.AW/1'!1-FS 

AAOJect NO: iMa-21148 
LOOATION: BRICGf;TON, MO 

DESCRIPTION 

9 
~ 

BORING wm-ioo: NXC<lre&....., 
ORIWNG OA'l'E: 2/l!3/11$-2f2!1/95 
OAIU.RtG: CME 75 

) ELEV 

"' o 0.0-14.0 It 

... 2 

... 8 

... 8 

"' TD 

S• Soil Borehole Log 
PZ-101-SS 

Cl DEPTI-1 
IFIJ 

- 14 l-.'.:-=-~::-:-,-----~"""~·=80~-t":460T·=80.-t--,l--14.0-27,6 ft 14.00 ~ 14.00 

HI 

Slighlfy Weathered to h'e!ih, i::::::: 
medium bedded. veiy light gray l::'.i:: 
(Na), mediumgralned, medium p::: 
11lfong, LIMESTONE, 1:::;c 
($T, LOUIS FORMATION) tj:: 
Braclopod lo11Sils. iron r:;i::: 
staining, 1 in. !hick clay ,...,.... 
filled joint .il 15,4 It ~ 

DEPTH SCALE: 1 :2 
ORIWNG CONTftACT0l'I: LA YNl;,Wli;STERN 
DfllLLER: 0, MAHURIN 

, 55"" 

~CIGGED, M. HIRT 
CHECKED: Fl. SOOTH 
DATE: 3/, 3195 

OA'\1.lM: MSL 
COOFIOINATa N: 1Dlill4711.!I 
A2JMIJTH: 0 

fl.hOlklo 
CL-cta,lntl 
c~ 
11-HtNQII 
GRF.-FB! 

YOA,TA 

T'l'PEMIO 
SURFACE 

OESCl!lf'TION 

Broken Zone 

Broken Zone 

E: 1118822.9 
lNCUNA 110N: ·110 

NOTI:S 
WATERl.£VEL5 

INSTRUMENTATION 

Golder Aseoclates 

. 

. 

-

-



l'AOJECT: LAJOI.AWIAI-FB 
PAOJEcrNO: 943-28,U! 
l.OCAnoN: B1'11DGETON, MO 

111 

!B 

22 

tJESCRIPTION 

14.0-27.61't. 
Slighlly Malhered to !Tesh, 
medium bedded, v&ry light gray 
(N8), medium grained, medium 
5b"ong, LIMESTONE, 
(ST, 1..0UIS FORMATION) 

· Stylolitic 

27.6-40.5 ft. 
211 Fresh. medium bedded, veil/ 

light gray (N8}, very fine 
grained, medium strong, 
LIMESTONE, (ST. LOUIS 
FORMATION) 
Some braciopod fossb 

DEPTH SCAI.Ei: 1;2 

C!I 
0 
..I 

~ 
i 
C!I 

OAIWNG CONTl'IACTOA: I.AYNE•WESTERN 
OFill.l.EA: 0. MAHUAIN 

RECORD OF DRILLHOLE PZ-101-SS 
OATIJW: MSL 

Sheet 2 (if B 

c::ouAA ELEV: 474.8 BO~ING METHOD! NX Con, & waler 
OOfLLING OA'ra, 2/23195-2/25195 
OOILL !'!JG: CME 75 

C:OOAOINATES N: I Ol:l11472.B E: 51!le22.9 
INCUNATION: ·00 

J-J$ffi 
F-Flll.llt 
S-Sho .. 
B•SIGQIIO 
F°F<>i0Cor, 

aev 0 z 
DEPTH % ::, 

IFTl a: 

4 

AZIMUTH; o 

l'L-~ - F .. F•O>ddt 
c.Q.fficl K~ ~lnllll 
IJ.LlncUatn; SM~ CH-ctw;wk 
ST-hppell ~ ~ 
1-lrrogwr VR-V.llaugl CJFIF.OrwtlAlecf 

DI DATA 
~§ 

!!Q0 ..... i"'! !i"' L!!j 
IE If,. ;su 

a a 
N'V"Ul:IO• .... 

Core loss 

J.l,R,Fe{2) 
J,I, R.Fe (2) 
J,l,fl.Fe (2) 

• J,l,R(2) 
J,UI 
J,l,R 

• J.l,A 
J,UI 

• 
J,f,R(2) 
J,l,R • J,l,R 

• J,l,R.CL (3) 

J,l,R.CL (2} 

• J,l.A, CL (2} 

• J.I.R, CL (2) 

J,l,R,CL 

J,l,R 
• J,l,SM 
• J,l,R.CL 

• J,l,R,CL 

J.ST,R,fil 

J,I.R.CL 13) 

• J,LR.CL 12) 

• J,l,SM.CL (3} 

J,l.SM.CL 

• J,U,SM.CL 

J,l,R.CL 
• J,Pt.SM,Cl. {2) 

J,l,R,CL 

J,1,SM,Cl. (2) 
e J,~SM,Cl (2) 

J,l,SM (2) 

911•. 
• J,U,SM 

J,~R 
J.~R.chen 
J,f't.SM 
J,1,R.CL(2) 
J,lR (2) 

~OGGEC: M, HIRT 
CHECl<50: Fl soon; 
DATE; 3/1:1/95 

u 
lg 
~ ... 
I!) 

0 z l: 
cc,. ... 

C!J 

~ ~:!l z w 
'""z a: i!!i i- ... 

(I) 

.. -

0 
~ =-;;;, ! ~ ~ ~ It! ~ ~ 0 ... 
Q~ga m 
~~ci:J 

ll!iiU!I 

NOTES 
WATER LEVELS 

INS"lmJMENTA110N 

CQn, loM due lo highly 
rrac.tured rock 

Golder Associates 
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Pf!OJECT: t.AICI.AWIRI-FS 
l"l'IOJECT NO~ 1143-2M& 
LOCATION: SRIOGl=TCN, MO 

OESCRIPTION 

32 27.6-4D.5 ft. 
FIHh, medium bedded, very 
light gray (NB), very line 
grained, medium strong, 
LIMESTONE~ ($T. LOUIS 
FORMATION1 
32.1ft. 
Calcite and pyrite crystals 
33,B It 

34 Chert nodule 
34.1 ~ 
Crinold fossil$ 

35.Q..35,s ft 
Modarately weathered 

38 36.1 ft. 

38 

40 

42 

Stylolllic 

37.7•40.5 ft. 
Large chert nodules 

40.3-40.Sft. 
Joinls inter&ecl!ng large 
chert nodules, some pyrite 

40.5·S0.2ft. 
Fresh, medium bedded, very 
light gray {N!?. lo light iray 
(N7}, m-c {J.' ned, med um 
1trong, LI ESTONE, 
(ST. LOUIS FORMATION) 

42.2•45,1 It. 
Stylolitic 

47.5-49,3 It. 
Stytolil!~ 

Cl) 
g 
0 
i: 
Q. 

i£ 
l.!I 

DEPTii SCAl.i: 1:2 
ORILIJNGCO!fiAAClt)F!; LAYNE•WESTEFIN 
MIJJ:l'I: 0. MAHVRN 

RECORD OF ORJLLHOLE pz .. 101-ss 
BORING MIITHOO: NX Core & WIiiet 
DAILUNG CATI:: 2123/11S.ffl5/95 
OAILL fllG: CME 75 

DATUM: MSl 
COOFIDINATES N: !OOll47U 
AZIMUTH: D 

J.Joinl 1'1.·l'lnt P.Pobh;od , .. F•Clldcl,, 
F,FlllrJ! c-c:uwd K~ CL-QaylnM 
e,.s,,,,,.. U.l.lnl:l.Uli1g .Smc,c,11\ CH~ ·~ ST,Sioppod A-Rough H-H•lffll 
F-l'ul~lkln J~ VIW.Rcui,, ~,.. .... 

OISOONTINIJITY TA 
ELfV 0 

"' ROD lYPEAND 
OEPTff ~ SIJFIPACE 

tFll IC 
0£6CA!'TION 

• J.Pl.SM,CL 

• J,PL.R {2) 

J,pt,SM 

• J,PL.SM 

• J.Pl.SM,Ct 

• J,l,R(2} 

• J.U,SM,CL 
• J,l,SM 

J.~SM 

8 J,l,R {21 

J,PL.fl 

5 IOI! J,!,R .. 
• J.I.R 

J,l,R {2) 

J.l,R (3} 

J,PL.R {4) 

• J.PL.R (2) 

si..t a are 
C0UAA a.EY: 474.$ 

E: !llee22.9 
tNCIJlolllJ'ION: •llD 

Hm'ES 
WATER U:\/El..S 

INSTRUMENTATION 

LOGGED: M. HlfiT 
CHEClr.E:D: fl. B001li 
CATE: 3/t:i/95 

Golder Associates 



PROJECT: LAIOI.AW/Al•FS 
PROJECT NO: 11,,13.2'848 
LOCATION: BAIOGETON, MO 

ICTVl'E 

DESCRIPTION 

-48 40.S-S0.2 ft 

50 

Fresh, medium bedded, very 
light gray (NB) to light gray 
(N7), m-c grained, medium 
strong, LIMESTONE, 
(ST, C:OUIS FORMATION) 
49.1 ft. 
Brachiopoda fossil 

50.2-52. 7 ft. 
Fresh. v1uy thlnly to medium 
bedded, medium light gray (N6} 
w medium gray (N5}, caarse 
grained, medium strong 
LIMESTONE, {ST, LOUTS 
FOAMATlON) 
51.2·52J!ft, 

52 Numerous calcite veil'!$ at 
20 degrees 1o GOre axl11 in 
healed fractures 

52.7•54.5 ft 
Fre&h, medium bedded, light 
oliva gray (5Y 6/1), medium 
grained, medium strong, 
LIMESTONE, (ST, LOUIS 
FORMATION) 

54,5-56,0 ft 5'1.!'JD 
Sff!lhlly weathered, medium 
Ilg fit olive 11ray {5Y B/1), 
fine 10 medium grained, 
moolum 81l'Otlg, DOLOMITE, 
(ST. LOUIS FORMATION) 
Veryporcu5/wggy, vugs <1 mm. 

ss In diameter 

58 58.0-61.9 fl 
frBllh, medium bedded, lighl 
ollve gray (SY 611), line 
grained, medium strong, 
ARENACEOUS DOLOMITE, 
(ST. LOUIS FORMATION) 

59.7•60.0lt. 
50 Weahlered, crumbly chen 

60,0.61.9fl 
Porouu/vuggy (vugs: < 1 mm.) 

61.4ft. 
Calc:ila lilied (healed) 
li'aclt.lre 41 .90 

62 61.S.66,3 It. 61.90 

B4 

Fresh, lhicklv bedded, light 
orrve gray (5Y 6/1}, fine 
grained, medium strong, 
ARENACEOUS LIMESTONE, 
(ST. LOUIS FORMATION) 

OEPll-1 SCALE: 1:2 

~ _, 

~ 
a. 
C 
IC 
!!I 

ORIWNG CONTFIACTOR: LAYNE-WESTERN 
Oflll.LER: D. MAHUAIN 

RECORD OF DRILLHOLE Pz-101-ss 
BORING METHOD: NX Cont I..,..., 
DRIWNG OATE: 2l231115-ar.!!S/95 
OOIIJ. F!IO: CME 7l! 

OI\TUM: Mst. 
COOFIOINATES N: 1008472.9 
A21MUTH: 0 

J,Jainl PL-l'l.l<w I'•- F•F•O:ddo 
F-FIIFJI 
$,Sho,r 

CoCL#wd IC,--- Cl.,,t:byltlftJ 
U.Unc:u..ar,g SMoSmaollt CH~ 

B-Bldcllng ST~ R-Aoud'I H>i,,.lied 
F-l'olallQn Mnog.Jar Vft.V.Ro<'llh GRF-l:lm<ll l'" .. d .. 

Cl 
a: 

EU:V w~ z 
DEPTH s 81.l 

!F"11 a: a: 

m .. UrrYOATA 

RQO !8 i"' lYPEAHC im aH= SURFACE 
aaaa IL D .... DESCAIPllON 
_,IDYtlil w-.... 10 .... .. .. 

J,t~ (2) 

• J,U,R 

J,PL.R 

• J,i,R(3) 

.I.PL.SM 
• J,PL,SM 

J,I.R 

6 01!4. 

• J,l,R 

4t5.JO 

7 lDO 
!I, 

J,PL,SM,CL 

• J,Pt.A 

Shatll 4 f# 9 

COUAA QEv: 474.8 
· E: llleeal!,9 

JNCUNATION: -QC 

NOTES 
WATiR LEMiLS 

INSTRUMENTATIO~ 

LOGGED: M, 11IFrr 
CHEcK60: R. BOOTH 
OATS: :11131115 

Golder Associates 



PFIO.IECT: l./,IOt.AW/RI-FS 
Fl'lOJECrNO: IJ.G2S& 
LOCATION: SP.IOGETON,MO 

'NP 

OESCAIFTION 

84 61,9-66.3 It. 

as 

Fresh, thickly bedded, light 
olive gray (SY 6/1}, line 
grained, medium mong, 
ARENACEOUS LIMESTONE. 
(ST. LOUIS FORMATION) 

66.3-72.7/t 
Slightly wea#IE!red, medium 10 
thickly bedded, Oghl olive 
gray (SY G/1), fine grained, 
medium strong, LIMESTONE, 
{ST. LOUIS FORMATION) 
Very~ numerous 
r.ihert nodule$, sllghl1y 

a poroUS/1,Uggy (vugs < 1 mm. 
· ln diamatel) 

70 

72.7•78.9 It 72.70 
Slightly weathered, medium 
bedded, pinkish gray (5YR 8/1) 
ro light brownish gray 
{5YR 6/1), coarse grained, 
medium stn;mg, ARENACEOUS 

74 DOLOMITE. (ST. LOUIS 
FORMATION) 
74.0-74,3ft. 

78 

78 

Crumbly taxrure. porous, 
ffmeslono 
74,4ft. 
Cr05s bedding 

76.4-76,8ft. 
C,y!!talline Um11$lone 
layer 

7!1.S.83.2 It. 76,90 
Fresh, medium bedded, light 
brownish gray (SYR 6ft), 
medium_gi'ained, medium strong, 
LIMESTONE. (ST. LOUIS 

i ea FORMATION) 
Slylolltic to 60.1 It. 

OEPlli SCAU:: l:2 

g ..., 
Q 
it 
~ 
(!) 

CRILUNG CO~: IA YNl:·WESTERN 
CRILi.EA: D, MAHUAIN 

RECORD OF DRILLHOLE PZ-101..SS 
OAi\!M: M$L BORING M1:11-10D: NI( Caro & warer 

DAIWNG DA.Te: 2/2:IIQ.5-2r.!!f/115 
DAlU. RIG: CME 75 

COOROINATE5 N-. 1DIIU472.9 
A2NU'FH: 0 

J.11>1'1 Pl.,l"tlnW p.~ F..,.•Olddo 0 l',Fd c-cUWd 1(-Sllclltllidod CL,C,,,,lnM z i5 $.lil'lllar ll-lJ~ IIM.amcx.1h ~ ffit.'l a.a,-. ST•6loppl<I R-Aaut:ih !Hh1alid i ~ F-Foli!llan 1-llr~ VII.V.l'lotq, ORl'-GnavalFlllll :t:c w £~ a: ~ 
DI tJITVOAt ... .. (I) 

ci ~1 ~ 
El.EV z ROO jw 

W1'H ! 8~ o.ff1'" 1YPl£Nm 
15 ?;! .. SURFACE 

(Fl) a: a: D~Qlt ooc:.10 .... 
..... tllj! .... 

1 !DD 
% 

• J,U,SM,CL 

• J,l,A,CL 
• J,ST,R,Cl 

J,l,R 

• J,l,R,CL 

J,kR.CL 

J.Pl.SM,ct 

• J,l,SM 

• J.PL.SM,Cl 

• J,U,SM 

J.U.SM 
• J.tR 

SIIIMII. 5 Cf 9 

COUAFI ELe'I: 474.B 
E; 51flll.22.9 

INCIJNATION: -so 

NOTEs 
WATERl.5\laS 

INSTRUMENTATION 

LOGGED: M. HIRT 
CHEC!CEO; A. 600™ 
OA. TI;! :Vl:1195 

Golder Associates 

l 
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PAOJE.CT: 1.AlOLAW/RI-FS 
PflOJECTNO: 943-211411 
1.CCATION: SAIOGETON, MO 

80' 

82 

IClVPE 

DESCRIPTION 

i'8.9-83,2f!. 
Fresh, medium bedded, light 
brownish gray (5YR 6/1}, 
medlwn grained, medium strong, 
IJMESTONE, {ST. LOUIS 
FORMATION) 
IJ0.1-80.5 ft 
Dolomite 

83.2-92,0 It 
Slightly weathered, thickly 
bedded, yellowish gray 
(Sf 7/l) to llghl olive gray 

14 (SY 512), line grained, medium 
Gtmng, ARENACEOUS 
DOLOMITE, (Si. LOUIS 
FORMATION) 
Porous/wggy {vugs <1 mm.) 

89.7·91.311. 
Stylofitic 

90 89.9-90.9 fl 
Umestone {cryslalllnel 

92 92.0.94.5 fl 
Fr1!$h, thickly bedded, light 
olive gray (5Y 6/1), micro
cryslilllina, medium strong, 
LIMESTONE. (ST. LOUIS 
FORMATION} 

94 93.9-94. 1 fl 
Thickly laminated 

98 

94.li-1O1.0 ft. 
Fresh, thickly bedded1.pale 
yellowlsh brown (lOYtt 6/2), 
coarse IQ V11fV C0l1SB grained, 
:&lrol'lg, ARGILLACEOUS 
LIMESTONE, (ST. LOUIS 
FORMATION) 

DEPTH SCALE: 1:2 

l!J 
9 
Q 
:c 

i 
l!J 

OAIUJNG CDIIITAACTOFI: I.A YNE-WESfERN 
CAILLER: O. MANIJl'!IN 

RECORD OF DRILLHOLE PZ-101-SS Shffl IS Qf 9 
llORING METHOD: NX OQla & wat,ir 
O~G OATE 2/23185,2/25185 
ORIU. RIG: CME l'll 

,l,J""1I Pl.,Plw,ir P•l'<lllll'wcl 
F.Pd ~ ic.-....-
s.&lwolll' U-\/naJali'II -Ntddr1g SN'llRJlll'l(I fl,lkql, 

.,,._F•Daido 
~lmil 
ctl-0-
l-l•HQrod 

QAnt,Y.; MSL 
COOAOINATiiS N: 1068472.9 
~I.mt 0 

CJ 

l :c 
'a w~ z ~ 

0 

i5 ... ... ! 

COl.i.Al'I ELEV: 414.B 
E: 1516622.f 

INCLINATION: -80 

z 
0 
j:; 

~ f,f....,_ Mffll!Wf lfR.V. lllxql. MF-Fikd :i::c w 0 

~ 
NOTilS 

~ii!i ll: ~ 9 
0 ELSV .: 

DEPTH z ::, 
tFT) IC 

... li!g ar: 
~~ IIQD i:..., 
Ba Oar: 

it IC 
CU::tDCI N'll':a•!e !111111:11 ... N 

I.OGGEP; I',!, HIRT 
CHECICED: R. BOOTH 
OATIS: 3/13/!15 

fA 

ill! .. TYPEAAD 
SU$11'ACE 1!18~ .... DESCRIPTION .... 

J,PL,A,CL 

• J,PL,R 

• J,PL.A 
J,ST,SM 

J,PL.R 

J,PL,SM,Cl 

WATER LEVELS ... 
:=c 0) a; 0 INsmtJMENTATION !,! .,. 

lg 
i~I!! ! ~.. .. ~_, <C IC 

eJ Ui1£i22 !2!!i! 

Golder Associates 

... 

..J 
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PFIOJECT: I.AlotAW/RW'S 
l'FlOJEcr NO: IM3-2fl.46 
1.0CATICN: BRIOGETON, MO 

.W . \;! !!I 
s.'l 0 

'"ffi' 
_, 
Q .. OE$CFUPTION if .. 

... ~ 
I!) 

SB 94,5-101.0 ft. 
Fr81lh, thickly beclded, pale 
yellowish brown (10VR 612), 
coame ti;, lie~ coarse .firafned, 
slroni, AAGI LACEO S 
LIME :rONE. (ST. LOUIS 
FORMATION) 
96.3ft. 
calcile crystals 

98 97. f-97.3 fl 
Moderalely weahteh!ld v;ine, 
thickly laminated 

98,8-99.0 ft 
Chert nodule$ 

100 

100.7ft. 
Calcite cryslals 
101,0.119.9 ft 
Ffl!!ih, medium beddi,d, fight 
cllv:Jray (5Y 6/1), micro-
c:x; line,~, 

102 
LI ESTONE, ( • LOUIS 
FORMATION} 
101.7-103.0 fl 
Stylolltlc 

104 104. 1-104.8 ft 
Slighlly weathered dolomrui 
layer, parous/wggy 

104.8-106.2 It. 
Stylolilic 

106 

106. 7-109.2 ll 
Some arenaceous zones 

107,8-108.3 ft 
101! Bloturbated zone, some calcite 

crystallization 

110 
110.M11.5ft. 
Slightly to moderately 
weathered dolomite, 
porous/Wggy 

DEPTH SCALE: 1 :2 
ORIUJNG COftlTRACTOFI: LAVNE•WESTERN 
Df!IU-eFI, D. MAHI.IFIIN 

RECORD OF DRILLHOLE pz .. 101-ss S'- 1 ct 9 
BORING METHOD: NXCoteA \taler OATlJM: MSL C0U.AFI El.el: 474.B 
DRILLING OATS: 2/23/9$.l!J2MIS COQRDIHATES N: 10IIIJ472.9 E: 518fl22.1t 
ORll.l.RIG: CME7S AZIMU7H: o INCUNI\TION: -90 

~.JWII PL·l'linf ~ F•Ftt~ C, i F·FDUII c;.c,...,.11 ~ Ci.rClaw!nll z :r: i 8-Sllear u,u~ ~ CH-CHacllt ffi~ t, g 
.,,.. r=· 

N~ ST•S:ttppld IWlo\llitl H-H■illed iii 1;j ! ~ 
l'-FGldon r,1~ \IR-11,Rauc,, CW'-Gnnrll l'lod l:o C i r.5 

NOTES 
~\!!, a: 3!i ,- WATSR I.St'El.5 .. ., Ir i d IC :l 0 INS!'RUMENTATION EU;I/ 

"' :t!l ROD i"' .. I-

0l!PlH z 3g ~~~ lil 
TYl'eANtl - 1s:I ffl :I SURFACE 

!I'll "' IC De!ICRIPTIOl'i 'l""l'JCI'~ .. " ~HU .... 

J,PL,SM 

J,PL.SM,CL 
J,PL,SM 

• J,PL,SM 

11 100 
'IO. 

• J,l,R 

J,l,SM 

J.PL.SM 

• J,PL,SM 

J,PL,SM 

~70.:!IJ 
104,!X) 

• J,l,R 

• J,~R 

J,PL.R 

12 
100 

"' 

J,PL.SM 

• J,~R 

LOGGED: M. HlflT 
CHECXEO: Fl 800TH 
OA TE: :J/13/D!i 

Golder Associates 
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PROJECT: lMllAWM-FS 
PROJl!CT NO: &43-21148 
1.0CATION: BAl0GETQN, MO 

DeSCAIPTION 

112 101,0-119.9 ft, 
Fresh, medium bedded, light 
olive gray (SY 8/1), mlcro
cr;litalrine, strong, 
LIMESTONE, {ST. LOUIS 
FORMATION) 
112.l>-113,1 ft 
Thinly laminated 
113.t-113.2ft 

114 Bloturbated, calcite 
crystalllmtion 
113.6-116.3 It 
Slightly to moderately 
wealh11red, dolom/le, 
porouetvuggy 

118 

118 

116.5ft. 
Becoming fine to medium 
grained 
116.8-117.7 It. 
Some arenaceous laminae 

T18,3-118.7 ft 
Slylolilic 

354.90 
120 119.9-121.7 It 11!1.SO 

SflglitlV weattJet«f, rnedium 
beddlld, light olive gray (SY 6/1), 
fine grained, medium 
strong, AABiLLACEOUS 
DOLOMITE. (ST. LOUIS 
FORMATION) 
Porous/vuggy [<1 mm. in 
diE!llleter) 
121. 7-125.0 ft. 

122 Slightly: weathered, medium 
beddea, light olhle gray 
(5Y Bf1), fine grained, 

ll!4 

strong, DOLOMITE, (ST, LOUIS 
FORMATION} 

125.0-128,3 It. 
Fresh, thinly bedded, light 
olive grayJSY 6/t) to ofwe 
gray (5Y 4 11, lnterbedded 
mlcrocl\'$!al Ina and m•c 

t26 grained, medium strong, 
LIMESTONE, {ST. LOUIS 
FORMATION) 

28 

OEl"lli SCALE: I :2 

" 0 ... 
i 
a. 
1 
" 

OAWNG CON'TRAC'IDR: LAYNE'•WESTERN 
DRILi.ER: 0, MAHIJFl!N 

RECORD OF DRILLHOLE pz .. 101..ss 
BOFING METI-100: NX eo ... II, Wllblr 
ORIWNG DATE: l!1231'911-~ 
DRlU. RIG: CME 75 

OA1lJM: MSL 
COOADJNATES N: 1068472.9 
AZIMI.mt D 

.WOi11 
F-1'"'11 
$-6ho .. 
11-Boddng 
F·Folno!l .. 

ELEV ci ~i z FIQI) iirni z BM ., 
P'1l a: c: ooao ........ 

- F•Fe~ 
~ Q,-Cllylnlll 
IIM.&ilGal> c::H..Qvcida 
A-flauslh ~"'"" Vff.V. llol.v, OftF-Gr.Mlffoa 

C0NfiN MT.o. 
jw .. 
~8~ g 

lYPEIIND 
&IJRFACE 

OESCRIPTION CC .. .. 

• J,l,R,CL 

• J,PL.SM 

J,Pl.SM 

J,f,R,Cl 

• J,l,SM 

J,PL.SM,CL (2) 

J,ST,SM 

ShNt 8 of 11 

COUM ai;v: 41<1,a 
E: 5Hla2,II 

INCUNATION: •EIO 

NOr'ES 
WATER LlMll.S 

INSTI'IUMENTA110N 

LOGG&o; M. HIAr 
CHECKED: R. SOOTii 
OATE: .'l/r.J/95 

Golder Associates 



······-------------------------------------
PAOJECT: I.AIOIAW.IRl,FS 
PFIOJl;iCT NO: 9'13-21148 
1.0CA llON, Sf!llXIEroN, MO 

tH 

""130 

'-132 

~KTYPE 

OESCAFnON 

§ 
Q 
J:: 
a. 
< 
l!j 

1::1:: 
:,.m,50 ' 

128.3-130.5 fl 1211.30 
Slightly waalhe1'ed, medium 
bedded, light olivl, gray (5Y 6/1}, 
fine grained, ITI9dlum 
strong, ARENACEOUS 
DOLOMITE, (ST. LOUIS 
f!ORMATION) 
129,3-130,3 fl 
Porous/vuggy 

-:: 
:: -~ 

344.30 
130.5-140.5 ft. 130.50 ':::z:: 
f!resh, medium bedded, light ;::i:;: 
oliVtl gray (SY 6/1), coanie ~ 
gralniid, medium stmng, ""',c 
LIMESTONE. (ST. LOUIS 5t= 
FORMATION) ,..,r: 

E~ .--~=t=· 
t:t: 

I ....... 

RECORD OF DRILLHOLE pz .. 101 ~ss 
SORING METI-100: NXCllnl &
MUJKG OATE: 2/2JI~ 
OR!l.L RIG: CME 75 

DATUM: MSt. 
CCOF!ClNATES N: !0!111472,11 
A2lMUiti; 0 

J.Jw,\ Pl..,f'larw p.~ l'-.l'•Olocla 
F-Fd c.ei.wct *~ CL-aaylnlll 
s.sn. ... u-~ SM-lllllom CH-cNorilo 
B•lltdci'la ST•Sllli!N<I 11-f-louij, H•HNloN:I 
F•l'ofa60'1 t~~ VR-V. ~ GAF..cn.lll'ier:f 

ii: Is rn ~uNUITY •-•A 
ci l!LI;V z ~I A0D 

, ... -- z u"" "'aH~ 
lYPEANO 

DEPTH :, uw ~ffi SURFACE 
IF'!') 0: 0,: ........ D&SCRll'TKlN cu:u:10 a a ··•fit W'l":IR !Dr .... 

1 J,Pl,SM,C[. 

I J,1.R 

14 ll!l'!r. I J,I.SM,CL 

J,PL.SM 
133,5-133,9 ft 
Stvlolilk:, biolurbated, 
calcite crystals 
133.9--135.3 ft 
Mlcrocrysb!dllne 

5; 
b::· 340.30 

134.9-135.2. ft 
$mall pyrile ciystals 
135.().135,1 ft. 
large chelt nodules 

136.7-137.1 ft. 
i- 1311 Slightly weathered, oome 

calicte 1.iystals and 
stylo,lites 

"- 142 

137.1-138.Sft 
StyloHlffli 
137.4•138.5 It. 
MlcrQQryslalllne, arenaceous, 
lh~ldy liUTilnated 

End of Record of Orillhole l<l(t.50 1-40.50 
al 140.5 ft. 

• J,l,R,CL 

• J,l,R,Cl. 

I J,l,SM 

l J,PL.A 

Sheet & Df 11 

OOll.AA El.EV! 474.B 
E: l1flll2a.S 

INCUNATION: •Ila 

NOTES 
WA.'ml I.EVeLS 

lNSTRIJMENTA.TION 

D!EPTH SCAI.E: 1 :2 
~LUNG CONll'lACTOA: 1.AYNE•WESTEAN 
DAIUJ;FI: D, MAHURIN 

l.OGGED: M, r!IRI' 
CHECKED: A. llOOUI 
OATIS: 3113195 

Golder Associates 
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l 

l Not to Scale 

Well No. Pz-101-ss 

Boring No. X-Ref: PZ-101-ss 

PIEZOMETER CONSTRUCTION SUMMARY 
Survey Coords: Northing: 10684731t. Bevation Ground Lever 474.9 ft. NGVD 

Easting: 516623 rt. Top of PVC Casing 476,68 ft. NGVD 

Drilling Summary: 

Total Depth 140.0 ft. 
Borehole Diameter 10 114 in. [0.0-14.Q II.) 5 7/8 In, (14,0--1411.0 ft.) 

Casing Stickup Height 1. 79 ft. 
Driller Layne-Western 

St. Louis, MO 

Rig CME 75, Schramm Portadrlll T660H 
Blt(s) 6 1/4 in. ID Hollow Stem Auger Bit, 

NX Core, 5 7/8 In. Button Bl! for Reaming 
Drilling Fluid Auger-None, NX Core Water, 

Air Rotary 
Protective Casing BxB in. §quare Steel, by 5 ft. long 

Well Design & Specifications 

Basis: Geologic Log ~ Geophyslcal Log 

Casing strlng{s): C "' Casing S "" Screen 

Depth 
+ 1.79 - 129.48 
129.48 - 139.28 
139.28 - 139.61 

String(s) 
C1 
s, 
C2 

Elevation 
476.68 - 345.41 

345.41 - 335.81 

335.81 - 335.28 

Casing: C1 2 in. dfa. Schedule 80 PVC, 
flush threaded with o-rings 

C2 2 in. dia. threaded PVC end cap 
(4 in. long or 0.33 ft.) 

Screen: S1 2 in. dia. Schedule 80 PVC, 0.010 in. 
machine cut slot. flush threaded with 

Sand Pack: 16-35 mesh Sillca Sand, 127.5-140.0 It. 

Filter Pack: Less than 50 mesh Silica Sand, 
126.0-127.5 ft. 

Grout seal: Wyo-Ben Grout Well Bentonlte Slurry, 

3.0-117.5 fl. 

Bentonite Seal: Extra high yield Wyo-Ben (100%) 

Slurry, 117.5-126.0tt. 

Concrete: 0.0-3.0 ft. -~------------
Comments: 

Construction nme log: 
Start 

Task Date Time 
Drillfng 
CME75 212319S 13:36 

Schramm Rotary 3/8195 8:15 

GeophyS.Logglng: 
Casing: 3/11195 ~50 

Filler Placement: 3/11/115 10:2!) 

Cementing: 
Development 
Bentonlte Grout 3/G/U5 11::io 
Bantonite Seal ~ ~ 

Well Development 

Stabilization Test Data: 

Time pH Spec. Cond. 

Recovery Data: 

100 

90 

80 

to 
0 

0 20 ... 0 80 

TIME (Minutes) 

Supervised by B. Tilton Site LAlOlAW/OU2 RI-FS/MO 
Job Number ---9""'4"""3-"'=2-=-a4~a----- File Name PZ101SS 

Finish 
Date Time 

2/23/95 14:30 

3/6195 9-.46 

3/IS/95 10;1Q 

31819& ~ 

3/11/95 12:30 
3/11195 ~ 

Temp("C) 

I 
I 

ao 100 
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MISSOURI DEPARTMENT OF 
NATURAL RESOURCES 

DIVISION OF GEOLOGY ANO 
LAND SURVEY 

MONITORING WELL 
CERTIFICATION RECORD 

INFORMATION SUPPLIED BY OWNER 

OFFICE USE ONLY 
n£F ,m 

flOUTE 

STA TE WElL NUM!lEA 

CHECKED !!Y 

APPROVE□ ilY 

WELL NUM!lER 

DATE RECEIVED 

CHECK NO 

TAANSMlTTALNO 

CROSS REFERENCE NO 

ENTERED 

"' '"' CATE APPIIOVED 

p;z_- /(.)/-:,5 
SITE ADDRESS 

NAME 

/ rl/Dt.,-l i,\I V1,'11.~T..! 
ADDRESS 

l..;t3:;-'~ 

CITY 

CITY 

-::~r !._ ... -/ __ 

INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR 

STATE 

P/w 
TELEPHONE 

ZIP CODE 

i,3(.J',l'/ 

.31'/ •• ,''II· .37I'-' 
STATE ZIP CODE 

tVI.., i,3/(.;l~ 

LOCATION OF WELL 
SHOW LOCATION lN 
SECTION PL.AT 

COUNH -"'"''s·...:cs~c· ~::.:;1·c·':..._ SKETCH Tl1E LOCATION TO THE WELL 11/CLUO!NG MILEACiE ON ALL JlOADS TRAVELED 

ELEVATION - __ J!.Z·'l~.I __ _ ~ROM NEAREST T WNS OR HIClHWAYS 

+ AREA NO ______ _ 

SMALLEST"• LARGEST \'i 

---'• 
SEC. __ TWN ____ iJ__ N,RNG ;f _ , ~ DR W 

LAT . .....,jJ__. _RE_ LONG. --!02.-• _JIL_, _JQ_,. 
DESCRIBE LOCATION OF THE WELL SO WE WOULD BE ABLE TO VISIT IT 

~= '1/./. / Futlram 
E11tv11110n· fl Sudaca 

Information In 
thla c,:,lumn to 
bci 1upplled In 
the feat from 
6utfac;e column 

0.plb lD Bua 

~rP:~IY /,¥ '/,5 

Limd/i.Jllt::. 

~!)- "~ 
iJ~t,,-11,,k 

J.J· 13 
,,ni.:~l"m~-
13· 11 
1).,/1,n,,lc:. 

1 ·,d''f 

✓V-ij 
L\./..m,,Ti!_ 

"~;;-;;;,,~ 
1.;·'-'··•'.15" 
i)..,/ .. 1,11/e 

t:J:5-l"lo-
l ,iJJC_.,/,,,11,::.. 

PR!Jf[CTJVE CASING SEU 
Type: l[l Cona11t11 

□ ~mwtSluuy 

Olameur: .;; 

Typg ol t.laial'~4,t ,n',::;. 

BOREHOLE .r 'L 
W.ME!Efli .:;, !!J. 

ANNULAR SU.l 
TYP11: Kl Blmlanllt Slul,v 

OCemcntSlurr, 
O Hai Sklrly Bilntonne 

BEHTOHITE SEAL 

Typa:li:] llenla,411 SI.my 
0 Na, Slulrv BlllllonH1 

Lancith DI saat.--4.LFL 

SECONDARY FILTER PACK 
Tl'J)CI: []Sall! (Oplloni;Q 

□M.anu1ac1.111ad 
G111in 5Lz.s: 'H:<i,_..lf,Z 

l.oonlh; ;,_2 

PRIMARY ALTER PACK 
-1----- Typa.:II)Salll 

□Mu11.d!d111ed 
Grein SLl.a: /¢,-,.¥ 

Looll'!h: /.J.J.5 

s ' 
Lanalh: /() 1 

SbtSll.e: ti Oll.J .. 
T yi//;.,(J 

.r--t------ I SUMP 0£TAILS 
Ltrw:lh:tL? FL 

Olamel"~..), 111. 

Typt: r'IK.. 

nPE OF BACKFJLl; .j~ ,,., l) 

0 I O ING WELL INSTALLATION 
CONTRACTOR'S NAME 

DRILLING CONTRACTOR'S 
NAME 

TYPE OF INSTALLATION 

W) ABOVE GROUND 

STATIC WATER LEVEL 

0 FLUSH MOUNT 

FEET FROM MEASURING POINT 

CATE Of STATIC WATER LEVEL -.. 

ELEVATION OF MEASURING POINT 

MEASURING POINT IS 

0 TOP OF RISER PIPE 
0 OTHER 

DRILLING EQUIPMENT 

KJ AIR ROTARY ~AUGER/ 
TYPE wit ,t/.,5./1. 

0 REVERSE 
ROTARY 0 OTHER 

CENTRALIZERS USEC / 

Jl] YES, AT lf.._71.,"lr-}L 
0 STAINLESS STEEL 
D OTHER __________ _ 

0 NO 

MULTIPLE CASED WELLS 

SUBMIT ADDITIONAL AS BUil T DIAGRAM 
SHOWING WELL CONSTRUCTION DETAILS 
INCLUDING TYPE AND SIZE OF ALL CASING, 
HOLE DIAMETERS, AND GROUT USED. 

DATE WELL CONSTRUCTION WAS COMPLETED 

,a-ot,,-'/5° 
I HEREBY CEATIFV THAT THE MONITORING WELL 
HEREIN DESCRIBED WAS CONSTRUCTED IN 
ACCORDANCE WITH THE DEPARTMENT OF NAT
URAL RESOURCES REQUIREMENTS FOR THE 
CONSTRUCTION OF MONITORING WELLS. 

SJGNATURE (MONITOR'.rG WELL ~oyrn1cTOR) 

/(,c /. C • .( , v- '/ 
PERMIT NUMBER 

t:.;;;;_s.,, Wl,f 

PERMIT NUMBER 

tJL ,J.:/56., Jt,.1,.(.-/ 
DISTRIBUTION: WltlTE l>IVl',11 lfj C.11,NAHV Ml Hill< ,mr,n Wt I! Cnt1mAcrn11 ·P1HK;ow"r;tc11 



"''"""" LAIDt.AW WAST! 8Y8TEU8 INC, 
SOIL BOREHOLE 

SIT£ NAME AHO IJJCA110tt DfllJ..lfG MElffOD: 
4.25 Inch !,D. l-lotlow SteM Augel" 

SVUHQIEIHCIO: 

LAJll!.AWl□U2 RI-FS/MO 
\JEST LAKE LANDtlLL 

OPERABLE UNIT 2 

SPLIT SPOON< e.a Inch O,D./1.5 ir!Ch !,D. CSP) 

SHELBY TUBE• J,O Inch O,D./2 l3/l6 inch !.IJ. CSH) 

WA11!ff 11.VEl. 

Oo\1E 
NORTHING, 1068087.67 

Ql.lVM EASTING, 516887.97 E1.£V,fflON 482.1 CASIHCllEPIH 

DRIU. fltG CHI'.: 75 - TRUCK MOUNT SURF'I« CDIDmONS 
NG.I! EliMJNG 

SAMPf.E WWMER 

·-- 3 
i-:::- .., --:::.... 5 
i
i
i,_ 
:::-& 
i
i---=- 7 ----a -----9 --.,_ -,=-10 
i
i--::-11 ... ----12 -------13 

3 
2 
2 
3 

2 
2 
2 
4 

I 
2 
3 
4 

l 
J 
3 
5 

3 
4 
5 
6 

5 
5 
7 
7 

IW 
..... 

...... 

i::;: 

\ 
= 

1.6' 
an' 

CBD1.I II 

,.. , ..... 
liF :: : : lJ 

k75Y..I •• ,. '1 

Sf,MPLE NIAIBER 
AND 

l:BCRIP110N OF 16\TERW. 

C0.0-2.6 Ft.) F1rr,, dark yellowish brown 
ClOYR 4/2), hoMogenous, CLAYE:Y SlL T, NR, 
clo.l'lp, CCL-MU, <LOESS) 

(2.6-5-0 Ft,) F;r-r,, Moderate yellowisn 
bl"OWft ClOYR 51'4), ht>M09enaus, SILTY CLAY, 
NR, do.Mp, <CU, CLOESS) 

(5.0-13.0 rt,) FirM, MOdero.te yellawE!!:h 
brown CIOYR 5/4), trOCE' light grcty CN7), 
honogenous, CLAYE:Y SILT, NR, cfQnp, 
CCL-MU, <LOESS> 

(13.0•15.0 f't.) CorlP(lct, dark yellowish 
oro.nge CIOYR 6/6). hor,ogenous, Fine SAND, 
trc~l;' Slit, NR, dry, <SP>, (ALLUVIUM> 

---SP ·-G) ------- ----SP -
® -----.-- ----(4 77.L) 5.0 SH -
@ -----.--- ----SP -
© ---------SP -
@ ---------SH -
© -----.--- ----C469.I) IJ.O SP -
0 ------ -SP 
@ 

----

LOG 
BIOR$ NO, 

PZ-102-SS 
SHm' 

I OF' 3 

DRI.LIHC 
swn' FINISH 
11£ 

15•21 

1BAt 
17,33 

DA.11!: 

2/13/95 2/13/95 

REl4WCS 

2✓13/95 - 15•21 
Begin drilling 
PZ-102-SS 

Air MOnltOl".ng 
15,27 
21¥. □2 
0.0 ppr, H2S 
Of. LE:L 
o.D PP"' Pm 

15•43 11! S fi:. 
aw, □2 
0,0 ppn H2S 
07. LEL 
0.3 PPM PIO 

1s,49 e 10 rt. 
21¥. 02 
1.0 ppM H2S 
DY. LE:L 
0.3 ppri P!D 

a:, ... 
re 
I ~ 

M N 
'rf; 0 

~ 



lllllllf SOIL BOREHOLE 
LAIDLAW WASTE! 8YBTEM8 INC, 

Sire: ~ MO LOCATION DRILLING MEIHDO:: 
•Ui!Slnch tJJ. Hollow SteM Auger-

SAMPl..ltGMEfHOD; 

LAIDLA\I/Ol/2 RI-FS/MO 
Sl'LtT SPODN< iM inch O.D./l.5 Inch r.n. CSP) 

\JEST LAKE l.ANDFILL SHtl...BY TUBE, 3.0 lnc:h a.D./2 13/16 Inch r.o. CSH) 
OPERABLE UNIT 2 WAlERI.IML 

TIE: 

~1E 
NORTHING, 1068087,67 

CASING OEPIH DA.TUM EASTING: 516887,97 EUYA11Qti 482.l 
DRIU. RIG CME 75 - TRUCK M□UNT SURFACE CONOmONS 
AHGl.E li£ARI«: 

~ HAMMER 

h 
~ I I I 

I .1 !WiFI.ENUt&R 
MID i ,i I llE'SCRIPTl0H OF IMIEM. 

.... . .. :~ (!5.0-23.6 Ft., Lo0s11 to COl'll)GCt, pale SP -.... yeUawlsh brown (lOYR 6/2), noMOgenous, -- ... ·- ® -.... rtne SAND. NR, dry. (SP), (ALLUVIUM) - ....... -::-16 . - --- -4 1.3' 
... -- 4 2]7 
.... -... 

~ M -- 6 ,a10 ... 
SP --::-17 7 ... . 
® -... -L-

... ·-- --- ... , -'"- ... -:-18 ... :'- - --4 1£. .. ,., -- 4 2.D' 

... 
: ~ --.... 

5 (7AZl SP -i- ... :::-1e s ' .. ® -... -.... ... :- -.... .. , ..... -.... I ■ •1 -::;-20 ... ·- '-- -3 u:. •■■ I -I ■■■ -L- 3 2,D' ... 
J -.... 

4 u,oi, SP .... . .. -~21 6 

® -... -I .. • • - ..... -- ... ·- -... ... ' -::-22 
... , ..... - -6 l.5' ~ ....... -i... s [ii' ... -.... J --- 4 C75~l SP -... 

:::- 23 8 ... 
@ -...... -,._ ... (458,5) 23.6 -.... ... ·- -i... (23.6-25.Ei Ft.) St1FF. light gr-o.y CN7) to -:::- 24 - light l:)r-owr'I CSYR 5/6), llll"lno:tecl CLAYEY i-- -5 1lt -.... 6 2.D' SILT, tro.ci.- F;ne So.nd, soMe rootlets, NR, -Moist, CCL-ML), (ALLIJV!UM> -.... 7 1s:o • SP -'-

---25 10 -@ -.... -,_ .... 1-- -,_ (25.6-28.1 Ft.) Vel"y stif'F, l'lecilUM -:::- 26 ..... fll"O.Y CNS), stra tlFli,d. CLAYEY SILT, - -s a:. -... 1 scMe floe SANO, thin Or"Qo.nic -.... e.a· r"OOttet beds ((! CM,), NR, MQISt, -.... 10 IBOZ) 
CCL-ML>. CAI.I.UV [UH) SP -

=-27 11 
® --... -- - -lo- --2s -· ,__ -.... 4 1!. (28.1-29.9 Ft.) StlFF, Medll.11'1 gro.y CNS), --5 ao· 

~ 
stratiFti,ol, CLAYEY SIi. T cind fine SAND, -5 as~, 1-15 er,, bt-ds, NR, MOiSt, (CL-ML), SP --.:...29 7 CALLUVIUH) (452.2) 29.9 @) --,.;_ 

ri:!9.9-34.5 Ft,) Ho.rd, llght olive gro.y l -'--,_ CSY 611>, Fr-o.cturecl U1'1£STONE, SR, -.._ 
CIJEATHERED BEDROCK> -

LOG 
BORING NO. 

PZ-102-SS 
SHEEr 

2 OF J 

OfllUM} 

SfARr' FINISH 
TU! 1IME 
15•21 17:33 

PATE 0,.1£ 

2/13/95 2/!J/95 

taAR1(S 

16,03 @ 16 rt. 
2!.17. 02 
1,0 ppl'I H2S 
O"I. LEL 
0,0 ppr, Pll) 

16•20 @ 24 F1:. 
a1¼ 02 
0.0 PPM H2S 
07. LEL 
0.0 ppr, PIO 

16•40 @ 28 ft. 
21.l¾ 02 
0.0 PPM H2S 
Ol-! I.EL 
0,0 PPM P!D 

~ z 
8 
C!) 
z 
:::i _, 
Q: 
C 

a,: ... 
..J 
...l 

i: 
'i 

~ 
0 
1..1.1 
(.!) 
(.!) 
g 

OJ ,.. 
N 
I 

C") .. 
G'I 

d z 

~ 
-::i 

... ..., 
~ 

~ 
j 

iS:i 
0 
3.:: 
::c: u 

U'1 

"' ..... 
!"I 
:;: 
ru 

~ 
Ci 

Ill 
1/1 

"' ~ 
N 
a. 

LU 

I c;: 



JIIIJIIII SOIL BOREHOLE 
l.ltiot:.AW WASTE 8Y8Tl!U8 INC. 

sm: NMit£ Nt:J UXlA110N OM!MUEMXI; 

( 4.<!5 inch 1.n. Hallow steri Auger 

!WMIIJNQ IIElllOO: 

LAlllLAW/OUe RI-FS/HO 
SPLIT SPODHi 2.0 U!Ch 0.0.11.5 fllCh 1,0. CSP) 

WEST LAKE LAN!lf'lLL SHELBY TUJit, l.O inch 0.Il./2 23/16 lnch I.D. CSH> 
OPERABLE UNIT 2 "'1£Rt.M. 

1IIE 
Q.\TE 

NORTHING, 1068087,6'7 
CASING DEPrH DATIJU EASTING, 516887.97 EL&.VA11Dff 482.l 

OAIU. 1111 CHE 75 ~ TRUCK MOUNT SURFACE CONDRlOHS 
MlGt£ ~ 

SAMPLE fWWER 

' 
~ I I I SAYPI.E tUIIER ! 

I 
NI) I !! DISCAFTION CF W.l&RW. 

-

,- 5 1.7' 

~ 
(29.9-34.5 Pt.) Hctrd, light olive grQy --- 5 aF CSY Ei./1), f'ra.ctured LIMESTONE. Sit -.... s an, (\JEATHERED BEDROCK) SP -,... --31 20 
@ :m.e Ft., wood rrQgrients @ -- ~ -.... -.... -- = --32 - -- i -- -,- -

':...33 -i--- -13 I.I" 5;:r; -
i?3 a1r· -
55 ~5~ SP -- :0 -;=-34 31 @ -

~M 

(447.6) 34.5 -- -.... (34.S-37.0 f't.; H11rd. dQrk QM"en;sh -
=-35 -gro.y <5CiY 4/1), SIL TY Ct.AV, t.-11ce to - -;,- 12 o.s· little Fine sand, lit-tle f";ne grovel, NR, -.... 18 rr- ri01st, (CL}. <\J(ATHERED BEDROCK) -,... 

21 :elS~l ~- SP -i-- --36 18 @) -- -- ~ --- -.... (445.1) 37.0 --37 End Or Soll Bo.-ehole Log Qt 37.0 f't. -- -,_. -- Si,e PZ-102-SS Reco.-d or D.-ilhote f'Of" -..... --38 f"cc;k ttescripticns -- -- -- -;.- -::-39 --- -,..... -- --40 -- -.... -- -;.- --4,1 -,- -..... -- -- -=-"2 --.... -- -- -,---43 -- -- ---·44 -·- -·- -
I= --

LOG 
BORINGNO. 

PZ-102-SS 
SiEEJ' 

3 CF 3 

DRIJJNO 
START FltlSH 
TIit ,_ 
15,E!I 17'3J 

Dm! DATE 
2/13/95 2/13/'35 

ADWIICS 

11,01 a 35 Ft. 
2(.3:t. □2 
2,0 ppri H2S 
O'l. LEL 
a.a ppri PID 

I 
0 
0 

c., 
z 
::J 
-I 

15 

IX 
l,l 
..I _, 
% 
-; 

iii 
Q 
LI.I 
(!') 
C) 

9 

Ql .... 
Ql 
tu 
I 

M ..,, 
a, 

.. 
d :z 
m 
0 -

f-.., 
~ 
l,J 
:t 
j 

iS 
0 
~ 

i.3 

U"l 
Cl' 

' M 

' ru 

~ 
Ci 

Ill 
Ill 
N 

~ 
N 
a. 

Ll1 

I 
c;:: 



c 

Pl'ICIJ£Cr: l.AIOLAWIFII-FS 
PAOJEcr NO: 1142S48 
LOCATION: Sl'lltlG.ETON, MO 

TV!' 

DeSCRIFJJON 

32 0,0-37.0 ft. 
See $1;1il Borehole Log 
PZ-102-SS 
37,0"37.8fl. 
No samplt!S gglleded 

38 37.IJ.41.0lt 
Highly wwthared, thlckly 
bedded, dark yeUowi1h 
orange (10YR 8/8), fine 
grained, lllCll'emelv weak, 
SANDSTONE, (ST. LOUIS 
FORMATION) 

41.0.44.6 ft. 

37.80 

Moderately Wlllliltheted, dark 
yellowish ,:,rlill'lge (10Yl'I /l16), 
line grained, weak, SANDSTONE. 
(ST. LOUIS FORMATION) 

<12 

44.6,59,Sft. 
Sllghlly 10 moderately 
weathered, thicklV: bedded, 
light oUve gray. micro
ciyslalllne, medium strong. 
UM!;STONE. (ST, LOUIS 

Ml FORMATION) 

@47.0lt 
SQJulioned, fn-lilled with 
unlithified sandy c:lay, In 
Run 2, approximately 50%, 

48 ccmpelent l'Ql;:k 

OEPTI-1 !SCALE: 1 :2 

Cl 
9 
~ .. 
ii 
(!J 

OAIWN'G CON'mACTOA: LAYNE:•WESTERN 
ORJI.LEA: 0. MAHURIN 

R·ECORD OF ORILLHOLE pz .. 102-ss 
SORING METHO□: NX Cc,e & walar 
DRIUJNG OIi.TE: 2/14195 
ORILLRIIJ: CME75 

J.,/Dhl Pl..f'IMlr 
F·FIIJI ~ 
S,h;w ll•\/nd.11111'1; 
S.Bldr:lirla BT,stePPtCI 
F•F°"'lleln Mrr"9,dar 

:,. 

g i:c 
El.EV ~1 z ll0D 

DEPlH 8w ii! (FT) a: 
()QGO 
Clll~'!F""1 

DATUM: MSL 
COORDINATES N, 
A2lMIJlrf: 0 

F•F•Qlll<lo 
r.:1.-<:lalrlntt 
CH~ 
K-H•.iec 
GF!F-G-avti Fifod 

TINUITT :rA 
t::,i 
:.as .. TVl"SAND 

SUMAC! au~., 
D i .. 

• 

DEBCAll'TION 

8 J,Pl..SM-GltF 
J,l,SM-CL 

• J,PL,SM•CL (2) 

J,l,SM-GRF 

J,PL.SM•ln~t 

• J,PL,SM•Gf!F 

• J,PL,SM-intact 

• J.l,SM 

J,l,SM 

J,l,SM (2) 

• J,J.A(2} 

Core Ul!I$ 

J,l,SM 

JJ.fl-CL 

J,l,R-CL 

J.l,R-Cl (2) 

Core Lou 

(!J 

i 
'.j!IJI 
"'o 1~ 

y 
"'o a ~g It 
0 i&U 

Sheet I or 4 

COUARe.EV, 482.1 
101l80117,7 E: 5111887.11 

i= 
(!J 1,i ffi C 
~ al: 
u, 

.. ~ 

a: a: 
cn ... PJ.N a:a:a:oz: 

INCUNATION: -80 

0 
< =-9 ! 

i M 
i 

01gg! 
-n.-,t? 111 ... 

Nn"lll'tho 
a:11: i:ca: a: 

2 g 
i,( 

ii: 
0 ... 
en 
~ 

NOTES 
WA"JERLEVELS 

INSTFltJME:NTATION 

2,114/95 @ 8:09 
Sagan coring RI.In 1 

Fractures in upper 
portion of Run 1, are 
mapp,!1(1 in highly 
weathered sandstone, very 
clayey. likaly drilling 

·induced 

Core loss due to weak 
roc:k 

Fractures In Run 2, ali:ing 
conracts between 
lithi:ilogies of clay .md 
llmeslcne 

LOCIGeD; J. MILLER 
CHECKED: R. BOOTH 
DA TE: 3/13/95 

"}= Golder Associates 



lS 

PflOJl;CT/ LAJIJ!AW/RI-FS 
PAO.IECl' NO: IM3-li!il48 
LOCATIOW: BRlCGETON, MO 

E 

C£SCRIP'TION 

48 44,6-59.6 It 
Slighlly to moderaJely 
weathered, lhickly- bedded, 
light alive grav, mlcro
crvstal/ine, medium wong, 
LIMESTONE, (ST, LOUIS 
FORMATION) 
48.8-49.0 It. 
G1111.1conillc clay and Umestone 

50 rragment inllllec:1 r.:ollain,e 
zone, stylol!!fo 

51.8-5221t. 
52 lnfllled zone 

52.0-52.Blt. 

58 

81t1Ciated, collai,sad, lnftUed 
with lim6$l0na fragments. 
sand and clay 

56.9•56,9 It 
Collapse, Infilling clay 

57.4-57.5 fl 
lnlllled fraction 
57.6-59.8 It 

58 Solutfoned, inlilled with 
limestone lragment1l, 
glauconltic clay, sand 

59.6-B0.8 fl 
00 Fre&h lo moderately weathered. 

thinly bedded, light olive 
gray (5V 6/1), medium 
crystalline, exlreme/y weak to 
medfum 1tt/'ong, LIMESTONE. 
(ST, LOUIS FORMATION) 

61.B·62.4fl. 
l!2 Collapse filled with limestone 

fragments, clay and sand 

DEPTH SCALE: 1-:l! 
ORIL.UNG CONTRACTOR. LAVNE•WESTERN 
DRILLER: O. MAHURIN 

I!! 
0 ... 
~ 
II-
ii 
(::I 

RECORD OF DRJLLHOLE PZ-102-SS 
SORING METHO~ NX Co,e & WIiier DAilJM: MSL 
ORII.UNG 0A 1=: 2/141115 
DRILL RIG: CME 711 

,l,jc,f1I PL-~ 
F,l'M C,Ct.rvld 
5-Show IJ•Ur1CIIJalng 
B,~ ST.Sleppo<I 
F,Fofallon Mtto!ll,lar 

► 
0 "' El.l1\I ,.. ~~ RQO ::,; B&i OEPTII ::, 

Cftl :: "' 

;,.l'Dhhf,:I 
K-Sltan.i:lotl 
Sl,Mlmoalh 
A,flcu'1t 

l' .. F• 0:oclo 
Cl.-cta,y lnll 
C!f.Ctbu 
)I.,-

COOl'ICINAiES N; 1061l!l87.7 
AZlMUTl-1: 0 

1111-V.flcl.v, GFIF-Fllod 

Ul DATA 

jl.dlA 
~b TVl"EANO 

SIJRF'AC!i 
0ESCh!Jll10N .. 0 .... 

J,l,R-Cl 
J,lR-CL 
J,pt,SM (2) 

J,PL,SM 
J,l,A 

• J,PL,SM 

J,l.fl 
J,PL,A 

J,l,R 

• J,PL,SM-CL•inllll'll 
J,ST,R-Fe 
J,PL.R-
SQlulfoned 

Core loss 

J,PL,R 
• J,PL.A-Fe 

8 J,C,SM-Cl-intact 
J,PL,R 

• J,l,R-Fe 

J,pt,A 

• J,ST,R 
• J,1,R-Cl 

• 
• • • 

J,l,SM 

J,PL.SM-CL 
• J,l,R 

J,l,R 

J,l,R 

J,PL.SM-Fe 
J,PL,SM 
JJ,R 
J,l,R 

J,l,SM,CL 

J,PL,R 
J,PL,R-CL 

J,PL.SM-CL 

J,l.fl 

J,1.R 

J,PL.R 

J,C,VR 

JJR 

Sheet 2 cf 4 

cow.AR ELEV: 482.1 
E: !51llllll7 Jl 

INCUNATION: ·IXl 

NOTES 
WATEli LEVELS 

II\ISiRUMENTA1lON 

Core loss in Run 2 d1Je lo 
prablem with barrel 

Cohl IOA due ID 
fraclUres/lugglng of bit, 
some rock recovered in 
this interval, but bt.lken 
up 

Numerou1t intact very 
small, clay filled, 
Irregular rractures 
S4.7-60,3ft 
Not mapped 011 graphic log 

LOGGED, J. Mltl.ER 
CHECKED; F!. BOOTH 
CATE: :V13/Sll 

Golder Associates 



PROJECT: l.A!OI.AWIRI-FS 
l'AOJE.CT NO: 843-2fl.Ca 
l.OCIITION: BR!DGETON, MO 

K PE 

DESCRIPTION 

64 59.6--80.8 fl 
Fresh to mcxfermely weathvred, 
thinly bedded, llghl olfvs 
gray (5V 6/1), medium 
crysl:.alllne, extremely weak to 
medium strong, LIMESTONE, 
{ST. LOUIS FORMATION) 

68 64.0-65.4 ft 
Collapse fraction infilled 
wtth clay, lfmestone 
ffagmenls, sand 

67,3-57.41t 
Clay, sand and ll~one 
fragment lnfilled freelure 

88 67.9-68.0 fl 
Clav and flme!!lone framgent 
ln!Hled fracture 

70 70.1-70.5 fl 
CO!fapse infllled Wittt 
limestone fragments, black 
elay, pyrite crystals, eand 

71,3-71.71t. 
Sreccia fiHed zone, pyrite, 
llme!i!one tragmenb, black 

72 clay infilling 
72.1-73.2ft. 
Collapse zone 

74 

76 

78 

so 

DEPTH SCALE, l '2 
OA!WNG CONTRACTOR, LAYNE•WEST!iAN 
DRILLER: D. MAHURIN 

RECORD OF DRILLHOLE pz.102~ss Sheet ('I oJ. 4 

COllAFi El.SV: 4SZ 1 SORING METHOD: NX Core & waW 
OR!LUNG DATE: 2/1-¢/95 
DRILL RIG: CME 75 

7 99"1. 

lOGGEO: J, Mill.ER 
Cli5:CKEO; R. BOOTH 
DATE: 3/ 13195 

• 

J,PL.R 

J,l,R-SM 

J.l,R 

J,l,R 
J,Ul-•CLand 
$Md filled 
J,l,R-lntact 

J,1,R•CL 

J,1,R•calclle 
filled 
J,Pl.f! 

J,l,R 

J,C,SM 

J,C,R 

J,1,R·Fe 

J,l,R 

J,l,R-CL (3) 

J,l,R (2) 

J,l,R 

J,l,R-calclte 

J,l,R-calclte 

J,1,R·calcite 

OATIJM, MSL 
COOROINAT!;S ~: 10060$1.7 
AZIMUTH, o 

E: 5111887.e 
INCIJNATION: -oo 

NOTES 
WATER LEVELS 

INSTRUMENTATION 

Numerous very ~mall 
intact. clay and sand 
filled lrai:tures 
65.5-68.611. 
Not mapped 

Numerous small Intact 
fractures not mapped 
73.2•74.9 ft. 
lnfilfed clay. sand, 
limestone fragments 

Golder Associates 

_; 
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RECORD OF DRILLHOLE pz .. 102..ss 
PROJECT: LAIClAWIRI-FS 
PROJECT NO: 943-21148 
I.OC-'TION: BRIDGETON, MO 

BORING MEniOC: NX Ca,e & Wlller 
ORIUJNG CATE: .!fl 4195 
DRILi. RIG: CM!;; 75 

OAllJM: MSL 
COOAclNATESN: 10ell087.7 
AZIMUTH: O 

BhDtll 4 u1 4 

COi.i.AR EU;V: 482, I 
E: 51Qlll7.& 

INCUNAnON: •90 

... 80 

lY,... 

l.!I 
0 .. ' 

OESCAIPTION ~ 
i 
!.!I 

80,3-80,5ft. 
Solutloned roe!(, lnlilled 
wllh limestone lragmenll!l, 
clay 401,30 ~ 
80.8-82,3 It ao.aa ~ 
Moderately weathered, ~ 
lnrsrbedded, light gray (Nn, 1~ 
weal<. SILlY CLAVSTONE, r,, 
(ST, LOUIS FORMATION) 
Cherty 

398.110 
82.3-84,0 fL 1!2.30 ::::c 
SDghlly weathered, thinly 
beclded, light olive gray 
(5Y 811}, finely cvrstalHne, 
medium sln;lng, ARENACEOUS 
LIMESTONE. (ST. LOUIS 
FORMATION) 

::::c 
EE· 
~ 
t:;t::; 
!::Z:: 

31111.10 ,_ 'r' 
"" ll4 i.,84,,.,....0-_84 ..... ,4,..ft.,-------;;:84':;:,,IXl,;,.:.t,-. ,-.t •• 

J.,Jont 
F.Fu 
Nh11r 
a,a.....,11 
f'.F-.. 

>-
,:j a: 

EleV Will z l:f'" -- 2 DEPTH u~ 
IFl) i a: 

1 119'!1. 

PL-Plonlr p.Pl)ilhod F.io.Qddot 
C.r:tavlld K-Slkinoklod ~lnGII 
u.~ 8111-\illlOdl CH.a-
111'-stoppod Fl-~ K,Hhh,t 
~mgw,r VII.Y,Roug, 

-- l'locl Ill,... DI .... M•=•ITYCATA 

~~ ,:.., 
ROD ala:o, TYPE ANO 

~ffi ~~8~ !" SURFACE ..... .,. Dlt!lc:F!IPllON c,DICIIO .... ·••aa. NWClllh,. .... 
I J,l,A 

' J,l,R 

• J.l,R 
!J J,l,R 
n J,l,R 

I J,PL.SM 

• J,PL.SM (2) 

I J,PL.SM 

' JJ,R 

Sllghlly weathered, lhinly 397. ?~ ;_;· ' 
bt!ddoo, veiy light gray a..~11~m2-"l311~r,.,..so~---l--lllr+!+lll 
(N8), fine gril!ned, medium I 84,80 

... 86 

.. 90 

• 

'"' 84 

,• 96 

strong, SANDSTONE. 
liST, LOUIS FORMATION\ ~ 
84.4-87.0ft. 
Sllghlly weathered, thinly 
be<ldei:f, dark!ra {N3) 10 
medium gray (N , weak. 
CLAYSTONE SILTY 
CLAYSTONE, (ST. LOUIS 
FORMATION) 
Carbonacaous 

87.0-89.9 ft. 87,IXI !:j;: 
Slightly weathered to fresh, I-';:: 
light brownish gray (SYR 611), B: 
microcryslalllne, medium p:: 
strong, CRYSTAWNE LIME p:: 
-STONE, (ST. LOUIS ~ 
FORMATION) t::r;: 
Upper 1 ft. !'llld lower i--,--
3 in. bioturbat.ed, pyri1e S: 
mineralizalion i 

b:: 
392.20 rr a!ll!.l!O 

End of Flecord of Drillhole lllUO SS.90 
al89.91t 

OePTH SCAl,E: 1 ;2 
PRIIJ.JNG CONmACTOR: LA'VNE•WESTERN 
QF!!Ll.EA: o. MAHURIN 

LOGtiliC: J, MILLEA 
Clil::CKEO: A. BOOTH 
OA Tl;; :l/13J9!i 

• J,PL,SM (3) 

· J,PLSM-CL 

• J,PL.SM•CL 

u .,., 
"-o 

ffi"' 

11' 
a; ::c 

ffi~ 
... 
I ~ :i:c 

Sai: ii!, Iii 3' 

ff 31 iE 
~n1 u22 1 

z 

~ 
0 .,, i= 

I ~ g ~ ~ 0 C 
a. !!: 0 

ti 
c5UJg! I:! 
11'1-l"fcel,-

r:121:21 

NOTl:S 
WATI3'1 LEYEI.S 

INSTRl!MENTA110N 

2/14/95@ 14;25 
Complete drilling 

Golder Associates 
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30 

45 

r.f) 

75 

105 

120 

Well No. PZ-102-SS 

Boring No. X-Ref: PZ-102-SS 

PIEZOMETER CONSTRUCTION SUMMARY 

Survey Coords: Northing: 1068088 ft. 

Easting: 518883 ft. 

Drilling Summary: 

Total Depth 90.4 ft. 
Borehole Diameter ,a 11• in. (O,o-ar.o 11,) s 1,a 1n. 131,0-&0.4 rq 

Casing Stickup Height 1.80 ft. 
Driller Layne-Western 

St. Louis, MO 

CME 75, Schramm Portadrlll T660H 
6 1/4 in. ID Hollow Stem Auger Bit, 
NX Core, 5 7/8 in. Button Bit for Reaming 

Drilling Fluld Auger-None, NX Core Water. 
Air Rotary 

Protective Casing sxa In. ~uare Steel, by 5 ft. king 

Well Design & Specifications 

Basis: Geologic Log 2!_ Geophysical Log 
Cas!ng string(s}: C = Casing S = Screen 

Strin s) Elevation 
79.70 C1 48:US -89.50 S1 402.35 -90.83 C2 392.55 ----

---

C1 2 ln. dia. Schedule 80 PVC, 
flush threaded with 0-rings 

C2 2 ln. dia. threaded PVC end cap 
(4 in. long or 0.33 ft.) 

- 402,35 -- 382.55 ~-- 391.22 ---
--

$1 2 In. dia. Schedule 80 PVC, 0.010 in. 
machine cut slot, flush threaded with 

16-35 mesh Silica Sand, 77.0-90.4 ft. 

Filler Pack: Less than 50 mesh Silica Sane!, 

75.5-77.0 ft. 

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry, 

3.0-65.0 ft. 

Bentonite Seal: Extra high yield Wyo-Ben (100%} 

Slurry, 65.0-75.5 ft. 

Concrete: 0.0-3.0 ft, --------------
Comments: 

Elevation Ground Level 482.1 ft. NGVD 
Top of PVC Casing 483,85 ft. NGVD 

Construction Time log: 
Start Finish 

Task Date Time Date Time 
Drilling 
CME75 2113/115 ,s,21 2113195 14:21:i 

Schramm Rotary 3112/115 12:45 3/12/95 13:45 

Geophys.Logging: 
Casing: 3112/95 13:40 ~/12195 13:50 

Filter Placement: 31121!15 13:SS 3/12/95 14:10 

Cementing: 
Development 
Bentonite Grout 3112/115 14:15 :1112/95 14;:IO 

Bentonite Seal 3/12/9& T4:3o ~ "iEa 

Well Development 

Stabilization Test Data: 

Time pH Spec. Cond. Temp ("C) 

Recovery Data: 

,co 
90 
60 

! 
70 
60 
ISO ... 40 ... 
.:SQ 

20 
10 

0 
0 20 60 1!10 100 

TIME (Minutes) 

Not to Scale Supervised by s. TIiton Site LAIDLAW/OU.2 RI-FSJMO 
Jab Number ---e--43-=2a"""4_8 ____ _ FIie Name PZHl2SS 



MISSOURI DEPARTMENT OF 
NATURAL RESOURCES 
DIVISION OF GEOLOGY AND 
LAND SURVEY 

MONITORING WELL 
CERTIFICATION RECORD 

INFORMATION SUPPLIED BY OWNER 
SITE NAME 

OFFICE USE ONLY 
REF NO 

I 15088 
ROUTE 

STATE WELL NUMBER 

CHECKED BY 

APPROVED BY 

WELL NUMBER 

DATERECE!VED 

CHECK NO 

TRANSMITTAL NO 

CROSS REFERENCE NO 

ENTERED 

"' '"' DATE APPROVED 

/ ;/ll'll/W &1C61; 72.N 5,.1,11 T,i/k'Y L,iA OF/U. M•/,:;i;/•.55 
SITE ADDRESS CITY 

5r. {.;)l//l:t.£:, r~(.'I.::. eo. ,8,e11)6£Tv,<I 
NAME 

L,11DL//w /01.o;rc 5:bTt:M:>, Inc. 
ADDRESS 

/8.5!:l ,1./ 8,1,.'c.~w«,;11• 
CITY 

5,: !..,,:_,<,I/ ..1 

INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR 

LOCATION OF WELL 
SHOW LOCATION IN 
SECTION PLAT 

■ SMALCES'.,.' 

COUNTY~~;~T-..;cc="-~l=::,·c.._ 

ELEVATlON __ ~½~'✓-~'.l~·~"'~-
AREA NO -------· I 

LARGEST Y, ___ ,, ___ , 
SEC. __ TWN. -~¥~7- s N.ANG --~-<....9lRW 

LAT. Jj' • ,/b , t•;/ .. LONG. ft} • jt, • _;7 .. 
DESCRIBE LOCATION OF THE WEU SO WE WOULD BE ABLE TO VISIT IT 

~~~:v:1:1.u Futlrom 
Elevation: Fl Surf1n 
lnftinnatlon In 
thl• column tQ 
In ■upplled In 
the Feet fnlm 
lurf1c. eQJUmn 

~A~1om 
Cu• s. 

Dlpth ta Bue 
of Annutar Int 

Dtpth ll In• ol 
Ekl!Wnlll Sut 
0.pltl lo lkH 
• , S.ctad1ry 
FlltlrPKk: .. 

Dtptll to 
S.lt"n II 

Plu',I Baek 
Tlll4.I On lh 

.3 

0.o 

7!..5 

-n.o 
n1,r 

R<f.l.i" 

J· .J.i 
=i,1+ 

d.:::;.5 
.:.IJ.t 

5·13 
jil~ 

13 •,;,, 
.5..in.bta.c. 

LU, 

CU'{ 

3d-~, 
,:)J.._l:.t~,1c::. 

~5-'l'..J 
t:,,,r:~lc.,c::. -

~ 

LOCKING CAP ·...._Y_.) N {Clldaona) 

CAP VENT• Y J H {Cijdo 01111) 
PROTECTTVE CA5'HQ 
Type: ':JTE.£. L. 

S11:e: e•"/1.:::,•· 15' 

BOREHQL[ .e. 7/.. 
OU.MfflRi ..;.1 /rJ 

AHHULAR KIL 
Tv1>11: l!I Bonlonll Slurry 

0 Cem,111 SUIY 
0 Non Slutry Bollllmll8 

BEHTONITT St'.AL 

Typu.:l!] &l'lla'lb SUrrv 
0 Noo S:U,v Senl!Jrdlt 

Ltnalh DI Saal: /CJ. 5' Ft 

U:COKOARYFILTIRPACK 

,,. 

Typa: i!ISand (Optlo1111) 

□Manuh1d.U11d 
GratnSlu: !5LJ6/I~ 

Lenath: /,3' 
PRIMARYALTtR PACX 

+----1 Typcr:[!ISand 
0Manufi!dured 

Gr&ln 511:a: lb· .35 
lenlllh: /.J-/ 

Ulnalh: JO' 
Skl\S11:11: 0-alO'' 
T : SC.ff&) /\IC. 

L:J'""f---- SUMP ot:TAILI 
L1111th: !). 3 FL 
Ollmtllr. ;I [a. 

Typ,: r'i.t! 
nPEOFBACKFILl: .!.ANi) 

ST"TE 

Mu 
TELEPHONE 

ZIP CODE 

63os''i 

.SI✓· .:NI· 3110 
ZJPCODE 

.6310,;J. 

DRILLING CONTRACTOR'S 
NAME 

+ 

TYPE OF INSTALLATION 

[XI ABOVE GROUND 0 FLUSH MOUNT 

STATIC WATER LEVEL 

FEET FROM MEASURING POINT 

DATE OF STAT!CWATERLEVEL 

ELEVATION Of MEASURING POINT 

MEASURING POINT IS 

0 TOP OF RISER PIPE 

0 OTHER 

DRILLltlO EQUIPMENT 

00 AIR ROTARY 

0 REVERSE 
ROTARY 

t!J AUGER 
TYPE l,,f,; il:SA, 

0 OTHER 

CENTRALIZERS USED 

3 OCI YES, AT lllT,U .... 
0 STAINLESS STEEL 
D OTHER ___________ _ 

0 N□ 
MULTIPLE CASED WELLS 

SUBMIT ADDITIONAL AS BU1L T DIAGRAM 
SHOWING WELL CONSTRUCTION DETAILS 
INCLUDING TYPE ANO SIZE OF ALL CASING, 
HOLE DIAMETERS, AND GROUT USED . 

DA TE WELL CONSTRUCTION WAS COI.IPLETED 

.3-1~·'15 
1 HEREBY CERTIFY THAT THE MONITORING WELL 
HEREIN DESCRIBED WAS CONSTRUCTED IN 
ACCORDANCE WITH THE DEPARTMENT OF NAT• 
UAAL RESOURCES REQUIREMENTS FOR THE 
CONSTRUCTION OF MONITORING WELLS. 

PERMIT NUMBER 

SIGrlA :URE !9AlLLlN;}_FONTJACTORJ ,,~ ,. V 
PERMIT NUMBER DATE 

tCl;/.'J~W/,( •/-11·15 
OISTRIBIJTION: WfilTE [}I\H'ilfm CANARY:MON1romrml'IE!l CONTnAC:TnR PlNKIOWNEfl 



Jl'IIIIIIII 
LAIDLAW WASTE 8Y8Tl'M8 INC. 

SOIL BOREHOLE 
SO'£ NAME ANO 1.0CATION DRIU.iNG MEMJD: 

425 lnCh J.D. Hall.aw Stim A~ger 
. ' 

SMIUG UEIHOO: 

LAIDLAII/OU2 RH"S/MO 
SPLIT SPOON• 2.0 Inch !lD,/1,5 Inch 1.0. <SP) 

IJtS:T LAKE LANDF'lLL SHELBY TUBE• 3.0 1nd'I O.D,/2 13/16 Inch I.D. <SH) 
OPERABLE'. UNIT 2 WATER LDEL 

1IE 
0,\1&; 

NORTHING• l068131.B6 
CASINCDEPnl DAl\JM E:AStlNG• 516858.81 ELEYATION 484,5 

tlf4l1.RIC CME: 75 - TRUCK MOUNT SURFACE t'XllllffillNS Flet, arf).55 covered a.r-4'e 

ANGLE SEMINQ 

SNilPl£ HAMMER 

h 3 I I I I p MIPLENUl&R 

DESCRIPIIOMM\, "'1ERW. i I! I 
.... s 1,5' C0.0-6.0 f't.) F'lrM, dar-k yellowish brtlwn -i- 5 air CIOYR 4/2), CLAYEY SILT, tr,u:e argo.nlcs -i- 3 7~%1 ~ <l'"ine ro,:its), NR, deMp, (CL-MU, <TOPS□IU SP -.... -:-- 1 5 

0 -..... -i- -.... - -.... -i-- 2 '- ;-- -I.,., 2 I.S' -I- 4 ~-ll' -ho, -- 5 1,ox1 SP -- 3 5 @ --.... -.... -..... -- -- 4 .... 
I!! 4,0 ft., c:olor c:ha.nges to O'lOdera.te - -.... 2 1.8' -..... 3 u yellowish brown CIOYR 5/4) -.... 

4 C'Jll:(1 SP -..... -.,__ 5 5 @ -.... -... -.... -.... ,_ (478.5) 6.0 -..__ 6 c1:,.u-14,0 ft.) Loo:se, r,ottled. r,oder-o.te -.... 2 1.5' -.... 2 aO' yellowish brown UOYR 5/4) to pele- -
t -- 4 75~1 yellowish brown (lDYR 61'2}, SILT, Nft SP - --7 5 da.r,p, (ML>, CLOESS) 

0 -- -.... -- i- -- -=- 8 i- ..__ -s 1.4' -- s a]" -
~ -- 5 <7Gl'~ SP - -

---- 9 5 
® -- -- -- -- -- -::-10 I- ,__ -4 l,S• @ 10,D ft.. Silt beCOl'IE!'!!I ccr,pnct -- 5 air --- 6 7511 M SP - -

t::;- 11 '3 

© --i.... -i- i- -.... -:::--12 - - -3 t.f3' -... 5 aw -
'- 8 {91J'~) SP -.... I ----1:s II 

0 --,.. --~ ... -.... i- -:::--u i- i--- -6 2.0' 

► 
C!4,0-17.8 ft,> Cor'!pa.c:t. \;ght olive gra.y SP -I- 6 u (5Y 6/1), SILT, tro.c:e lrcn sta.;n,ng. NR, -..... 8 100~ dc.r,p, CMU, CLOESS> ® -i.... la -

LOG 
BORING NO. 
PZ-102R-SS 

SlEl' 
l OF :l 

ORIWNG 

S'l'Nlf f'IISH 
1IE TIME 

8•30 10•45 

om: 0,\1&; 

6/15/'35 6/151'95 

REMARKS 

~ z 
8 
(.!) 
z 
3 
i2 
C 

~ 
C 
I-
;::! 
,-

.,; 

iS 
8 
0 
t!.) 

g 

r;n ... 
cc 
l\l 
I 

M ... 
q,. 

ci z 
m 
0 ..., 

.... ,,, 
<t 
~ 
j 

>-co 
Q 
5c 
::c 
c.> 

;fl 
r;,. 

' ~ 
' .... 

~ 
0 

In 
Ill 
a: 
"' 0 

N 
II. 

ijj 

i 
l.u 
..J 
i:.:: 



111/IIIIII . . . 

LAIDUW WASTE BYSlDIB INC. 
SOIL BOREHOLE 

SITE tMUE NfO L0CAT10N DRIUM M£nf0D: 
425 ifleh 1.n. Hollow Ste"' Auger 

SAUPUNG IIEUIOO: 

LAIDLAlo'/DU2 RH"S/MO 
SPLIT SP!JONi 2.0 Inch llll./l.5 Inch r.o. (SP) 

\JEST LAKE LANDflLL SHELBY TUBE• 3.0 inch OJ)./2 13/16 Inch I.D. (SH) 
OPERABLE UNIT 2 MURLFM:L 

1IE 
~ 

NORTHING• tn68l3!.86 
aA$ING DEPIH DAlUM EASTING• 516858,81 EL£VA'IION <184.5 

DRl.L RIC CME 75 - TRUCK MOUNT S\Mf"Aa: CONOfn0ffS F'lo.t. orass covered a.reo. 

MGL£ SEW«; 

SAMPLE HAMMER 

!I 3 I I I SMIUIU&R ~ 
NI) 

i ;I 1~ i DESCRIPll0M OF WilBIN. 

.... (14,0-17,8 f't.) CaMpo.ct. light OliVll groy SP -i- M (5'1' 6/l), StL T, troce Iron sto;n;ng. NR, -'- ® -.... do.Mp, <MU, (LDESS) -:.-16 - --- -3 1,8' -~ 4 aii' -.... s (!ID~J SP -i- -:::-11 a ® -f'roM 17.D-li'.B f't. Silt beCOM!!S wet -i-. -i-. (466,7) 17.8 -- .. '"' (17.B-c:2.7 Ft,) C:oMpar::t, pale yellallrlsh --18 ♦ it .. ,._ lo 1-- -... 9 U,' .. ... brown ClOYR Ede!), f'tne SAND, t.-o.c:e Sitt, -.... 9 ~ :: .. tro.ce Iron oxide sto.lnlng, NR. clry, CSP), -i... . . ~ SP -- 6 <B~IO • • .. (ALLUVIUM> -~ .. .. 
1----19 10 ~ .. .. @ -.... ....... -i- ~ .. . . -i- . ' . -;- -.,_ .... -11, -t::-20 .. "' .... I- -4 1.5' • I'll -.,_ 

6 l.W ..... -i- 7 k1sr.1 ... SP -.... ... . -. -:::,- 21 ':I ..... 
® -.. . -. -.... - : : : ,_ -,_ -.... ....... --22 

..... - -............. ..... 4 Ul! ... --- 4 f.li" ..... 
(461,Ej) 22.7 -,_ ••••I j SP --- 8 <9G~> 

<22.1-24.0 Ft.) COMpn<;t, po.le yellowish -.-23 6 n @ -- brown (lQ'(R 6/2), Fine SANDY SILT, NR, -- clci.l'lp, CMU, CLOESS> -- -i- .... ----2-4 .... ~ (24,0-28.0 Ft,) Col'lpo.ct, Mottled MOdero.te ---- -.... s L&' --- 6 ai' yellowish brown (JOYR S/<I) to light Oll'lre -.._ --- 6 [BGl(I 

~ 
grc.y <SY 6/1), SILT, SOMe iron oxide SP -~25 6 sto.llllng. NR, dcu•p. (Ml>, CLOESS) 

@ --i- -i- ..... -..... -:::- 26 .... - -s 1,1!' E! 26.o Ft. color cho.nges to olive gray -I.,. 3 ~ (5'1' 4/1) end Silt beCOf'leS l'IQlSt -,_ 
s c9oi, SP -,_ -:::-21 a @ --.... -.... -- ,_ C456,5) 28.0 -,.__ 28 <2B.a-aa.s f't.> St;FF, ol,ve gro.y -..... 4 i!.ll' -. 6 air 

~ 
(5'1' 4/1) CLAYEY SILT, NR, l'IOISt, <CL-ML>, -.. 

10 100~ <L□ESS) SP -
..:...29 -10 @) -._ -.... 

E! 29.6 Ft .. thin silty f'ine so.nd seo.r1, -i- -i- clO.Mp (( I ;n. thlck} -

LOG 
SORltG NO. 
PZ-102R-SS 

SHm' 

i! (If' 3 

DIIUN 

srMT ANISH 
1lME TIME 
e,30 10•45 

DAlE DAlE 
6/15/95 6/15/95 

RSIARSCS 

~ 
0 
(.) 

(!) 
z 
::f 
iE 
0 

% 
C ... 
.J 
j:'. 

..,; 

lo 
Q 
LI.I 
t!) 
t!) 

9 

ID ... 
m 
IIJ 
I 
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0-

a z 
a:, 
~ 
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°' w 
::c 

j 
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; 
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' ... 

~ 
Q 
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Lt.J 
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1111111 SOIL BOREHOLE LOG 
LAIDLAW WAITE BY8TEll8 INC, 

SltE NMf! ANO UICA'l1DN DRl.lM UEIH0D: BORING NO. 
425 rnch I.D, H1;1Uo1r Stert AugPr PZ-102R-SS 

; SHEEf 
SUUIG MEl'HOO: 3 OF 3 

LArDLAW/OU2 IU-•S/MO 
SPLlT SPIJON< 2.0 Inch D.B./1.5 iM:h f.D. CSP) DRILLING 

\JEST LAl<E LANDtlLL SHELBY TlJBE• 3.0 Inch 0.0./2 13/16 ini:h l.D, (SH) stARr fNSH 
OPERAl'IU.: UNIT 2 WATER I.Ml. 1IE 1lYE 

la: 8•30 10:45 

DA.11!: IWE D,\lf; 
N□RTH[NG, 1068131.86 

CASIHG DEPlH 6/15195 6/15/95 DA'llJM EASTING, Sl6858.81 El.6VAll0N 484.S 

DRIU. RIG CME 75 - TRUCIC MOUNT SURFI« c:oNllfflONS tlo. t, ornss covered nreo. 

ANGLE SE"ARING 

SIMPLE HAMMER 

b ~ I I I SMFtE NtlllD I 
MD i RSMRtCS 

I DalCRIPfl0M OF IMIERIM. 

.... s l.&• C28-0-JD.B Ft.) St1Ff', olive gro.y --- 5 rr- <SY 4/l) CLAYEY SILT, NR, l'IOtst, (CL-ML.>, -- -- 9 ('>OfQ Cl.DESS> (45J.7) 30,B. SP -::-31 14 r C:30,8-32.0 Ft.) Cor,po.r::t. olive gro.y @ --- CSY 4/1), SILT, NR, MCIJS:t, CML>, (L□ESS) -
... . ..., 
Qt - - ~ - - U52.5> Jaa -=-32 -47 !..!" I • (l2.0-35.0 Ft.) Very d1mse, light Qtlve - @ 32,C Ft. First .... 44 if.ii' • 

• : M 
gro.y (SY 6/U, Fine GRAVEL o.nd SIL TY f'-c - wntPr enr::ountertd -... 26 c~~' • SAND, trt1ce Pieces oF lignite, NR, wet;, :S:P overlying bedrock 

~-33 -27 I, • CGP), C\IE:ATHERED SEDR□CIO 
@ -. ·- -- • • -.... •• -.... It • -:::-3-' • ' - .__... -lG Q.4' ii • II, 
SP -,_ 50/2 T1F • I._ -,_ 

C◄0-::0 ii • • @) -.... .. C449.5) 35.0 -:::-- 35 -End of So;l Bo.-ei'lote Log a. t 35.0 l't. -

j 

ixi 
z 

C 0 ... Si.:: ...l 
;::: 0 
= 

,_ -..... SH PZ-102R-SS Record of Dr"lllhole For -i- -:::- 36 l"OCk cil'SCl"IPtlOns ---,_ -.... -

·:n 
C' 

' ,,. 
~ 

::;: 
r--

.... -=-37 --.... -- -,_ -:::-38 --
0 
IJ.I 
Cl 

~ (!) 

9 Ci 

I- -I- -.... -:::- 39 --.... -..... --- -
~40 --.... -.... -- -
:::- 41 --.... - ID 
!-., - .,. .... -t:;- 42 --- -- -

CXI "' tU "' I a, 
"' .... .,. 

'2 a, - -"::--43 --
N 
Cl. 

---·-· ,44 --g ---

d t.iJ 
z I 
(D ::I 0 Ci: ~ 



..... ···',.,.. 

PROJECT: LAIOLAW/Rl·FS 
PROJECT NO: 943-2148 
LOCATION: BRIOGEITON, MO 

01':SCRtPTION 

32 0.0-35,0 ft 

34 

See Soil Bore'1ole I.Dg 
PZ·1112R-$S 

447.10 
35.0-37 .o ft 35.00 
Highly Wlllllhered, 1hinly 
bedded. l!g'1t olive gray 
(5V 6,11), lina grained, medium 
stiong, LIMESTONE 

36 (ST, C:OUIS FORMATION) 
Slylalilic 

37.0-55.B ft 
Ftresh, lhinl\l bedded, light 
olive gray (5Y6/1}, micro
crystalline, medium strong, 
LIMESTONE, (ST. LOUIS 

38 FORMATION} 

48 

CEPTH SCAL.e: l :2 
ORILJJNG CONTRACTOR: LAYNE-WESTERN 
IJftll.LER: 0. MAAUAIN 

RECORD OF ORILLHOLE PZ-102R-SS Slleet I cf 4 

COLLAR El.cV; 4112. l liOAl!'IG METHOD: NX Core & ..,.!ltt 
□RILLING OAT£. 61151115 • 61111195 
ORlli. RIG: CME 75 

LOGGED: B. TILTON 
CHC:Ct<ED, R. BOOTH 
DATE· 7/121'95 

J,l,R (6) 

J,l,R (6) 

J,PL.SM 

J,l,R {3) 

• J,l,f\ (2) 

J,1.A.CL (2) 

a.~R {2} 

J,l,R,CL (2) 

J,l,R (4) 

• J,LR 
J,l,R,CL 

• J,l,R {41 

J,l,R (3) 

J,l,R (5} 

J,1,A.CL 

J,lR (2) 

J,l,R,CL (31 
J,PL,SM 

J,l,R(4) 

J,IJ!,CL{4) 

J,l,R (2) 

J,l,R,CL (3) 

OAIUM: MSt. 
COQFIDINATES N, 10B6Cll7.87 
A2IMUTH; o 

e: s1aa1.e; 
INCUNA.TION: •GO 

NOTB 
WATER UEVELS 

INSmUME.\IT ATION 

6/15/95@11:00 
E!egancoring: 
Hlgnly brokei1 reek due 1a 
wathering and drilling 

6/15/95@ 11;50 
End Run2 

Golder Associates 



PROJECT; LAJOLAWIRl.f'S 
PROJECrNO: IMS-2848 
LOCA1l0N: t!R!OOETON, MO 

,qa 37,o-55.8ft 

50 

!ii! 

5a 

56 

112 

B4 

Fresh, lhinly bmlded, light 
o!!" ... 1Lq1J1.Y (5Y 611), micro-
lilig}'gtN~(i~.'t=9· 
FORMATION) 

55.l:H31,3 It. 
Fresh, medium bedded, llght 
olive gray (SY 6/1), medium 
coo:1a1nne, sll'otJF., 
LI ESTONE, (S • LOUIS 
FORMATION) 
Sl.yloUlie 
55.8-56. 1 ft 
Chert layer 

57 .8-58.0 It 
Hard, greenish grav (5G 6/1), 
Siltstone layer 

61.3-70.4ft. 
Fresh, thinly bedded, lit! 
afiv~ray {5Y 8/1), fine 
erys line. medium stroi;q. 
FOSSILIFEROUS LIMES ONE. 
(ST. LOUIS FORMATION) 
Stylolltic 

DEPTH SCALE: 1:l! 

0 
9 

i 
~ 
'-" 

ORIUJI\IG CONTRACTOR: lAYNE--WESTEl'IN 
CfflU.ER: CJ. MAHURIN 

RECORD OF DRILLHOLE PZ·102R•SS 
liO!ilNG ,_.!ITHOO: NX Co111 & _, 
ORIWNG DAiE: II/IS/115 • II/Hl/115 
OFIILL RIG: CME 75 

OATIJM; MSL 
OOOl'!Ol"lt\1'ES N: 106BOB7,67 
AZIMUTH: Q 

J,,/"'11 l'L-l'lllnar 
F·Flllll C-c..v,,,j 
s.&M ... ~ 
11-B•~ !IT-Slopped ,.,...., '·~• 

El.EV g 
Rl:!D z DEPT!; :, 

jFl) a: 

..._ 
l(,Slk-
Sl,l-l!mcal, 
fl.Rouc#I 
Vfl.Y,l!cllq, 

ii!! a ~ .... ., .. 

F .. F-0-
Cl.-Q,yWll 
Qt.avert,, 
H-H,oa/t,d 

OAF•Grawil l'hd 

NUITYOATA 

TYPEIIHD 
SURFACE 

DESCRIPTIOfi 

8.1,R.Cl 

B.~SM,Cl 

B,l,R (2} 

J,IJl-intact 
J,l,SM 
B,PL,SM 

J,1,A (2) 

• J,l,R 

• 

• 

8,1,R 

8,1,R 

• J,'1.R 
J,l,R (2) 

• 8,1,R 

B.I.R 

• B,l.,R (2) 
J,1.R-waet 

J,l,R 

J,Ul-inl.aet 

B,PL.SM,CL (31 

B,tR (3) 
J,PL.SM,Fe 

J,Pl.,SM (2) 

Sheet2Clf 4 

COUAF! El.EV: 4U.1 
E: 518Bli1,117 

INCIJNAllCN: ·SO 

NOfES 
WATERl.EVELS 

INSTRUMENTATION 

6/15/95 ® 13:45 
End Run3 
Core km possibly due to 
wash out of clay seams in 
joints 

6/15/95 @ 15:00 
End Run3 

6/15/95@ 15:15 
End Aun 5 
Sto& dlflllng for lhe day 
6/1 95@7:15 
BeganAun5 

LOOGED: B. TILlON 
CHECKED: R BOOTH 
DATE: 7/12/95 

Golder Associates 

.... 
' 

i 
j 



PROJECT: l.AIOLAW/1'1~FS 
PAO.Jeer NO: !Jq.2841:1 
LOCATION: BAIOO!ITON, MO 

KTYPE 

OE'SCRlPTION 

64 61.3•70.4 It 

SB 

ea 

70 

n 

74 

76 

7a 

BO 

Fmh, thinlv bedded, light 
Qlive gray (SY 6/1}, finaly 
crysta!Une, medium strong, 
FOSSILIFEROUS LIMESTONE, 
(ST. LOUIS f'ORMATION} 
Slylolllic 

70.4-75.2 It. 
Fresh, thinly bedded, light 
olive gray (5Y 6/1 ), finely 
crystallln&, medium strong. 
LIMESTONE. (ST. LOUfS 
FORMATION) 
Stylolilic 

@74.2fl. 
Stiff, dark ~reenlsh gray 
iso 4/1), cay seam, 
-1/2 In. thick) 

75.2-76.0 fl 
Fresh, thinly bedded, medium 
bluish iray (5B 5/1), micro-
~stal cne, vary strong, 
S i::ifieq Limestone, 
[ST. LOUIS FORMATION) 

406.10 
1e.0-n.4 rt 76.00 
Freiih, medfum bedded, brownlsh 
gray (5YR 4/1), mlcrocrystaUine, 
strong, DOLOMITE. 
(ST. LOUIS FORMATION} 
Moclerarely porous, (open 
vu s <1 mm. 
77.4-88.6 It. 77.40 

Fresh, very thin~ bedded, 
tight olive gray ( 6/1}, 
11eiy ffne c~liM, medium 
stronB, LIM STONE, 
(ST. OUIS FORMATION} 
Some very lhlnly laminated 
shaley pill'tings 

DEPTH SCl\lE: 1'2 

8 
.J 

0 
5': 
a. 
~ 
I!! 

DRILLING CONTRACTOR: LAYNE,WESTERN 
ORll.!.EA: 0. MAHURIN 

RECORD OF ORILLHOLE PZM102R-SS Sheol 3 al 4 

COUARELEV: 4112. l OORING METHOD: NX Cme ill viater 
OAIWNG OATE: 6/15/95 • 11/1819~ 
DAILL All:;, CME 7~ 

J.JOl'll Pl·l'llrW l'•P<lkl>td 
F•FU c~ K-Slkontldtd 
S-Sh.at IJ.Uf>ckjllrlQ SM,Smciotl 

,,._FoO>ddo 
Cl,-Claylnfll 
CH-C:tx,mo 
tf•H•-

OATl.JM: MSL 
COOAOiNATES N: Hl6801!7.&i' 
AZIMUTH: 0 

Cl z J: 

ffi!li ~ l;S 
~ s 

e; 5161!87.97 
1NCI.JNA110N; •00 

l!: 
0 = 

ll-S.<l<ino St.stoppod ~ ! i N'~bl!Qn Mrrll!l',Uf Vf!.V.Rouit> Gf!F.a,.,,,u:-.., i!=o w 0 t- tj NOTES 
til~ a: ~ :!:: 

d ~[,EV z: 
DePlll 3 

(F1} "' 

412.60 

A00.90 
i'S,20 

a 

:,. ,_ 
a: =s "'"' "'"' RQO j3 ... 8g ~ffi 
a: 5: .. aooe 

4"\IIYIDB! gl:IO~C'II 

g6~ 

LOGGEO: ll. ilLTON 
CHECKEO: A. B001H 
DATE; 7/12195 

DISCONTINUITY TA 

jwU) 
~8~ g 

TYPl!ANO 
SUFIFACE 

OESCRIPT!ON <> 0 ., .. 

B,Pl,SM 

B,Pl.,SM,CL 

J,Pl..,SM 

B,l'L,SM (2) 

B,1,SM 

• 8,1,A 

B,1.SM 

J,PL.SM,CL 

B,Pl.SM 

• JJ,A 

8,1,SM 

J,PLSM 

• J,PLSM 

J,l,R 

J,l,R 

~" "-o 1~ 

.. 
;;:: <II 0 0 

CL ~ 

ff i .. 
l!! ii: ol-88~ 

I!in n-n,o..-
£1!!:2~ ~2¢~ f 

ii: 
0 

!ii 

WATEAU:Vl':l.S 
INSTAUMENTATICN 

6/16/95@6:25 
End Runs 

6/16/95 @9:15 
End Aun7 

Golder Associates 



Pf'IOJecl': LAIDLAW/Al•FS 
PAOJECT NO: 843,.l!ll411 
1.CCATIOH: BAlOGETON, MO 

DESCRIPTION 

- !IQ 77.4-88,G ft 
Fresh, very lhlnly be4ded, 
lighl olive gray ~ B/1}, 
very fine i;ffl lne, medium 
strong, LIM SiONE. 
(ST. LOUIS FORMATION) 
Some very thinly laminated 
shalay partings 

- ea 

... B4 

.. se 

... ea 

3!13.SC 
l!B.6-90,0 ~ ea.so 
Fresh, medium bedded, medium 
dar~a~ ~N4), vt1ry weak, 
ClA TO E, (ST. LOUIS 
FORMATION) 

392.10 
- EID End of Aeilord c:,f Ori!lhole SO.DD 

11!90.0lt. 

.. 92 

.. 94 

DEPTH SCAl.e: 1 :2 

§ 
Ll 

i 
ffi 

l::r ..l: 
t:::::I:: 
~ 
~ 
t:::c: ::::c· 
55 
i 
~ 

I 
~ 
;=£; ~-
:1,.. 
:::i::: 

22 
::::c 
t:t: 
i:i::: c-= 
I-'--
I::= 

~ 
!:E 
1-;l-

~-........ ....... ....,_ 
§ 
t=:: 
t=. 
§ 

DRIUJNG CONlW.CTORt LAYNE-WESTEAA 
Of!IU.Efl: 0. MN-ILJAIN 

RECORD OF DRILLHOLE PZ-102R-SS lihNt 4 DI 4 

00UAREL£V; 482.1 BOfllNG MiTHCD: NX Cons &Wldot 
DRIWNG CATE: 8/1&19$•U/1!/95 
ORlLL FIIG: CME 75 

J,Jont f'I.,,,,.... l'"'--d 
F••aJI u-Q.nlli K-.,;,tod 
&-Shear U•llnot.Ullng SM......, 
B•Soddo'lg ST-~ IH!aqt 

l'e,F-
CL.Qoytnlll 
CH.a-
H·Hlllitod 

DATUM: NISt. 
COOROINAT!;S Ill: 10!ill087,ll7 
~MIJTH: 0 

Cl z i: ffip,: l!I ~ ... =-

E: 516887.97 
INCIJNl,TION: ·80 

-= 0 

Ii .. ~ ;:\3 i5 ! NOTES Fol'ablorl 1-lffllflUllt '111-V.~ 13f!F-&'a'lllfiod I-
tii z 

~i! a: ii!:: i: w 

El.EV Ci z 
'wni !5 

{Fil a: 

a 

:ISB.10-
64,llll 

a 

392.10 
90,00 

>- !II,- .. ~• NUITYOATA 
"' WW ,~ "'/;; RQI) ht .. 'IYl'£NID 8g Im """-8>< .. SURFACE 
a: : ..,11.., s ,c 1 DESQWlncN ...... ...... N ... 41!1:IIQ-

98 ... 

,go 
~ 

LOGGED: S. TILTON 
C11ECKED: R. SOOTI-1 
OATii: 711l?III!! 

.... .. .. 

• 

• 

' B,Pl.SM 

'J,l,R 

•. B,l,R 
J,l,R 

J,1,SM 

' BJ.SM 

t J,l,R 

• J,i,R (2) 

... 
~ Q ii: WATER LEVELS 

~ Ill 
~ 0 INSTFIUMENTATION I.I 

£8 
I-

r ua8 !!J fE Zi ! ~ .. ui a! ~P".'~:~ ...... 
Ha IE22a':lU 

6/18,195 @ 12:00 
EndRunB 

6/16195 @ 15:00 
Completed drilling 

Golder Associates 
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... . . . ... 

"" 
30 

~--.- ' 
E=Ei 

< 
; 

I 

·45 

... '10 § 

... 75 , .. , .. 
Ji ~: ~~; 

~ 
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~H =uI ... ... 

-90 :::.....__ ::: 

-105 

-120 

I 
Not to Scale 

. - . - -
Well No. PZ-102R-ss 

Boring No X Ref· PZ 102R ss 

PIEZOMETER CONSTRUCTION SUMMARY 

Survey Coords: Northing: 1068132 It. Elevation Ground Level 484.5 It. NGVD 
Easting: 518859 rt. Top of PVC Casing 485.62 ft. NGVD 

Drilling Summary. Construction Time log: 
Start Flnish 

Total Depth 90.3 ft. Task Date Time Dale Time -- -- --Borehole Diameter 10 1/4" (0.0-35.0') 5 7/8" (35.0-90.3') Drilling - - -- -Casing Stickup Height 1.12ft. CME75 e/1S/SS 1;30 6/16/9$ l3;00 - -- -- -Drlller Layne-Western Schramm Rotary S/18/95 13:0Q 6118/95 13:45 - - --St. Louis, MO -- -- ~ --Geophys.Logging: -- - -- --Rig CME 75, Schramm Portadrill T660H Casln~ -- -- - -Blt(S) 61/4" JO Hollow Stem Auger Bit, -- - -- --NX Core, 5 7/8" Button Bit for Reaming -- -- - -Auger-None, NX CO!e Water, Drilling Fluld - -- -- -Air Rotary Filter Placement: B/18/115 13:45 6/18/&li 14;:l() 

Protective Casing BxB" §guare Steel, by 5' long Cementing; -- -- -- --- -- --Development -- - -- --Bantonlte Grout f/18195 f.4:50 B/1!195 IS:15 
Well Design & Specifications Bentonlte Seal "il'iiiiis' 1-4:35 6/18/85 T4:si -- - -- --
Basis: Geologic Log !_ Geophysical Log --
Casing strfng(s): C .. Casing S "" Screen Well Development 

Depth String(s) Ele\/8.tion 
+ 1.12 - 79.83 C1 485.62 - 404.67 --79.83 - 89.63 S1 404.87 - 394.87 

89.63 - 89.96 C2 394.87 - 394.54 -- --- Stabilization Test Data: - --- --- Time pH Spec. Cond. Temp(°C) 
Ca.sing: c, 2 in. dia. Schedule 80 PVC, 

flush threaded with 0-rings 
C2 2 ln. dia. threaded PVC end cap 

(4 In. long or 0.33 ft.) 
Screen: S1 2 in. dla. Schedule 80 PVC, 0.010 in. 

machine cut slot, flush threaded with 
0-rings 

Sand Pack: 16-35 mesh Silica Sand, 77.0-90.3 ft. Recovery Data: 

Alter Pack: Less than 50 mesh Silica Sand, TOO 
go ' i 

75.0-77.0 ft. I 
so 

I 
Grout Seal: Wyo-Ben Grout Well Bentonlte Slurry, iS;; 70 

i 
80 

3.0-63.0 ft. !SO ... 40 

Bentonite Seal: Extra high yield Wyo-Ben {1000h) M :so 

Slurry, 63.0-75.0 ft. 
20 
10 

Concrete: 0.0-3.0 ft. 
0 

0 20 40 eo SCI 100 

TIME (Minutes) 

Comments: 

Superul$ed by B.11llon Site LAIOLAW/OU2 AJ-FSIMO 
Job Number 943 2848 - File Name PZ102F!SS 



MISSOURI DEPARTMENT OF 

NATURAL RESOURCES 
DIVISION OF GEOLOGY AND 

LAND SURVEY 

MONITORING WELL 
CERTIFICATION RECORD 

INFORMATION SUPPLIED BY OWNER 
SITE NAI.IE 

.. 
OFFICE USE ONLY 
flEf NO 

ROUTE 

Sf A TE WELL tlUMllER 

c111:c1<ED tlY 

Al'Pf\OVED UY 

WELL tlUMtlER 

.• 
DATE RECEIVED 

CHECK NO 

TllAIISl,UTTAL NO 

• 
CROSS REFERENCE NO 

ENTERED 

'"' Ph2 '"' DA TE APrROVEO 

L~J/l)UJM/ d.e1A;;DV,</ 5rJ,<// 74,e P,.• IO,,/•fl.•S5 
CITY STATE 

,14, 
NAME TELEPHONE 

,/¥/l).l/lf.V /(.✓{,/;,T,!!_ 5 ·.::,7,: U.;i, /2 C. J/t/· _;;~/- J;t/t, 
ADDRESS STATE 

IJ/-'8 /I/ .<.j-l~,.;l_t:l,.:a.t/1/ ,w',, 

INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR 

LOCATION OF WELL 
SHOW L0CA TlON IN 
SECTION PLAT 

COUNT'!'_ 

ELEVATION. 

ST L'-'V/:J 
-Kr✓.t1,;,·-

SKETCH Tt•E LOCATION TO THE WELL 
fnou NEMlEST TOWNS OR l-11CiHWAYS.,.. ,,. 

UOING MILEAGE ON ALL ROADS TRAVELED 

+ AREA NO 

SMALLEST '·• LARGEST,., 

----'', ----'· ----'• ---'• 

SEC. __ TWN. 1./1 N,ANG _ ___ff.'__ ~W 

LAT J!fj • ,/t, · _f!L. LONG --2!2.._. __&_, -ZZc 
DESCRIBE LOCATION OF THE WELL SO WE WOULD BE ABLE TO VISIT IT 

Oiwnd 

~~:'~/lef.' 
lnlorm■Uon In 
lhl• eolumn to 
be: ■uppllc:d In 
the Feet fnim 
Surf■ca column 

~p;~:;:l<lm 
Ca,;tn &Ill· 

Dl11th ta Bu■ 
11! Ann11lar Sut 

01plh ta Bue 111 
S.ntanltm Se.at 
Dlj1lh lo 0.MI 
111 S.c,anduy 
Fllt11r Pack: 

D•11lh to Top 

0.plh to 
Bottom 111 
the Scr,,en: 

Plug B1.ck 
Total De lh 

"°" 

.J,t? 

h3.v 

75.o 

no 
7f. 1 

B'i:7 

ROCCIIIU>olr•C!IOnd.a,_.,. 
SI <lt,::,m1~ l'IOl 111 irdlel 

Topel RISl;lf 
Elevallln; 

¥8~: ,t, 

.5,if 

17-,;,A 
J.Jnd 

Jj/·3.,/ 

.:J,Jf 

3'1-:J, 
.:5..mc.l 

J.S - 15" 
.L;J.Nc"~/..11t 

7.S· 7 
£,'L,/1-m,'rc:. 

77-n 
{ 1illt!':!>/1D1(!, 

.,•?• 'to !:J 
..)i,a/c= 

#------LOCKING CAP • J] N (Gkdo on11) 

" ---
> 

> 

CAPVEHT•Y/H u;loonol 
PROTrCTIYE CASING 
Type: .5/E~t-
S1111: 3·,..b"rs' 

PROTECTIVE CASING SEAL 
Typ,,. CiJ Cooadd 

OC.mon1S1urrv 

RISER PIPE 
l!HWJlh: ,Y_j' 

BOREHCLE 
DtAMmR: 

ANNULAR SUL 
Typa:Q Bo.n!one SUrv 

[;JCementSU-rv 
□ Non smv Bem:cM11 

8£NTONrTE SEAL 

Typ11;[j &in!mlle Sll1rv 
D Non Sk.11v 8"nlimrt11 

L11nalh ol Saat_Q__Ft 

SECONDo\RY FILTER PACK 
Type: 0-Ssnd (OpUal\.llQ 

OMMoilllL.ll'l!d 
Or11111S1te: <:.~ 

L111111lh: 

PRIMARY FILTER PACK 
+-----i Typ,r. []5411:l 

QM.v!ulllll.ll'od 

Gu1111S11.u: /"~ 35 
LOOQlh: /,3 . .3 
ELL 5 R 

L..analh: IC, 

Sloll Sita:: 0, ()ILJ 
T 5(4,t/ ~ /,'):/C... 

LJr-r----- fSUMP DITAILS 

L1rwlh: t.l, .:JFL 

Dl.1mtl1r: .:,,1 In. 

Ty111: j--/J/C.. 

TlPE OF BACllFIU.: :,.,,J,i,f) 

< 
.)' 

.:,:-1, 

DRILLING CONTRACTOR'S 
NAME 

TYPE Of INSTALLATION 

[]' ABOVE GADUND 

STA TIC WATER LEVEL 

0 FLUSH MOUNT 

FEET FROM MEASURING POINT 

DATE OF STATIC WATER LEVEL 

ELEVATION OF MEASURING POINT 

0-S.:id 
MEASURING POltll IS 

QI TOP OF RISER PIPE 

0 OTHER 

OAlLllNG l:OUIPMENT 

{] AIR ROTARY (11 AUGER 
TYPE i.,Yi,t //..:;, ,.J. 

0 _REVERSE 
ROTARY 

CENTRALIZERS USED 

0 OTHER 

(1 VES, AT ,,;J 7P7NL 
~ STAINLESS STEEL 

0 OTHER ___________ _ 

0 NO 

MULTIPLE CASED WELLS 

SUBMIT ADDITIONAL AS BUILT DIAGRAM 
SHOWING WELL CONSTRUCTION DETAILS 
INCLUDING TYPE AND SIZE OF ALL CASING, 
HOLE DIAMETERS, AND GROUT USED. 

DATE WELL CONSTRUCTION WAS COLIPLETED 

l HEREBY CERTIFY THAT THE MONITORING WELL 
HEREIN DESCRIBED WAS CONSTRUCTED IN 
ACCORDANCE WITH THE DEPARTMENT OF NAT
URAL RESOURCES REQUIREMENTS FOR THE 
CONSTRUCTION OF MONITORING WELLS. 

PERMIT NUMBER DA TE 

£,IC,/...;,~6, I'//.,/ ?.~-/;.r5"" 
OISTRllHJTION· Wltlffc lllV!' 1, ,,, CANARY Mllt;nn1,1t1(, WI 11 CONTl!I\Clnll PINKIOWNfll 



11/IIJIIII SOIL BOREHOLE 
LAIDLAW WASTE 8'1'8TEM8 IMC, 

SITE N.f.ME NIO 1.0CA110N DRII.LM MEMJ0: 

/ 
6.25 lneh l,D, Hollow SteM Auger 

SAIFUNG MEnm 

LAIDLA\J/OU2 R!-FSIM□ 
SPLIT SPOIJN• e.o Inch O.D./1,S IOt:h l.D. CSP) 

WEST LAKE LANDFILL SHELBY TUBE• 1D inch O.D.✓i! 13116 rnch l.O. CSH) 
□PE;RABLE UNIT 2 WATER LE\'EL 

1lUE 
D,\'IE 

NORTHING, 1067660.40 
CASING DePtH D.\TUU EASTING, 516723,54 EL£YA110N 4 77 .8 

DRILL RIG CME 75 - TRUCK MOUNT SURFACE CONfJffl0MS 
ANGLE BU.RING 

~PLE HAMMER 

l ~ I I I SAMPl£ NIJl,IIER I 
AND I ~ DESCRIPIIOH OF lfAmlW. 

I 
i- (0.0-2.il ft.} Ne s11r,ples collected due to -i- coo.rse gravel plo.ced for teMpQl"t1ry roa.d -r- --- -- 1 -- -- -.._ -- (475.8) 2.0 -::- 2 -! l,6' <2,0-16,0 ft.) F1rr,, dusky yellowish -- 2 aii" brown (lOYR 2/2), CLAYEY SILT, tr11ce f;ne -- S11nd, NR, d11Mp, CCL --MLl, CLOESS) -- 3 180:CI 

~ SP -73 4 

0 --·~ -- - -.... ---- 4 .-.. I-- -.... 2 1.:r @ 4.0 ft., color cho.nges to po.le -.... 4 a1i' 
~ 

ye\lc,w;sh brown ClCYR E\/2) with node,-0.te --.... 
4 65".l D.l'IOun-: or ir"On oic1de st0.1n;ng SP i- ---- 5 4 

0 -i- -i-
.... -'- -'-- ---- 6 - ,__ -... ! !.3" .. ... 2 fi' IN -.... -- 2 •~i, SP -'="" 7 

4 

0 --- - -- -- -::- 8 - - -! 1,8' -- 2 & -- -- 3 ,,a=t, SP -=- 9 
4 • @ --'-- -'-' -.... - -:::-10 .... - -2 ;;.a• @ 10.0 ft., ,nter ... rttent Moist zones -i- 3 F.ii"' ((2 inches th,ck) --i- 5 um: SP -..... 

~11 6 

© --'-- --- -.... -
=-12 1-1- Below 12:,0 f't., ;ncrec.,;e I--- -I !,7' In iron oxide -..... 2 ail' staJn1n9 (.-50%) --- 2 85". 

~ SP -.... 
::- f 3 3 

0 --- -.. -- -g-14 - 1-- -!.B' SH -a1i' \ ® --(9011' -

LOG 
El0AING ND. 
PZ-103-SS 

SHm 
I OF 4 

DRIUJNG 
STMr FINlSH 
1K 1llilE 
07t30 12,00 

0,\1£ M1E 
2/21/95 2/23195 

RSWDCS 

f= z 
0 
(.) 

(!) 
z 
3 
r2 
C 

z 
C: .... 
= ... 
,.; 

~ 
Q 
I.U 
C!> 
Cl g 

a, ., 
C0 
n. 
' M 

"' C, 

~ 
m 
0 .., 

... ...., 

°' \,:, 
-
'j 

>-
CCl 

Q 
s.:: 
::c u 

~-: 
,i 
n:; ..... 
n. 

I 
I 
i 

""" ~ 
0 

1(1 
Cl'\ 

"' 0 

N a.. 

~ 

I 
1.1.l 
-I 
r.: 



Jllllllllf 
LAIDLAW WASTE 8Y8TEMB INC, 

SOIL BOREHOLE 
SITE NAME N«J I..OCATIOH OM.LIG \EM30: 

6,25 lneh I.D. HOllcw SteM Auger 

~l4lfflt00: 

LAIDLA\J/CU2 Rl-FSIH□ 
\.IEST LAKE LANDflLL 

OPERABLE UNIT 2 

SPLIT SP01JNt 2.0 Inch C.D./t.5 1nc:h 1,D. (SP> 

SHELB\' TUB(, 3,IJ Inch O.D./2 13/16 irich !.D. (SH) 

WATER LEVEi. 
1ILIE 
D#J£ 

NORTHING, !067660,40 
OAlUM EASTING, 5t6 723.54 El.£VATION 4 77.8 

DRIU. RIC CME 75 - TRUCK MOUNT SURFM:E CONOmQttS 

l!W,IPI..£ HAMMER 

-i.... --:=-1s -i.... -t:::-17 
~ .... 
=:- ,a 

-::-19 .... .... 
:::_ 20 -,_ -... 
~21 -... -::--22 ---::--23 
--
=-24 ----::--25 ---
::-26 .... --::-27 ---::-28 -

7 
ll 
!O 
ti 

I 
4 
3 
8 

2 
6 
10 
JO 

I 
3 
6 
7 

2 
6 
7 
10 

1.4' 
;i,il" 
mr.<1 

\ 

~ ··:...... . ..... . .. ,. ...... 

M 
-

lS 

-

,... 

~fllUER 
DE:SCRPl10N0F'Ym:RN. 

(,2.0-16,0 f't.) FirM; d(isky yl!'l!OWiSh 
browri CJDYR 2/2), CLAYEY SILT. tro.cE' f'trnr 
Sa.nd, NR, do.Mp, CCL-MU, CL□ESS> 

Cl6,0-20,Q f't,) LOOSI;' to co,,,p11c:t 
y11"Llow1sh orang@ CIOYR 6/6), SIL iY l'ineo 
SAND, NR, da.r,p, (SH>, (ALLUVIAL> 

@ 18.0 rt., Silty SD.ncl bec:cMi\'S Mo,st 

<20.D-22.0 F't,) St,l"F' to >Jery st,fl', po.le 
yellowish brown C!OYR 6/2) to MCdernteo 
yti'IIOwish brown CIDYR 5/4) CLAYEY SILT 
with Silty f,ne Slll'ld lo.yers C<2 lnc::heS), 
IJR, MOiSt, (CL-MU, CALLUVIUMi 

C.!2,ll-28,0 Ft.) Stiff', Me®M do.rk gr-cy 
CN4), CLAYEY SILT, SOME' thin Silty f'me 
sa.nd zones C<l inch>, SR, dt1Mp to Moist, 
<CL-MU, <ALLUVIUM> 

11! 26.0-27.5 f't., IIMestcrie boulder or
lo.yer enc:ovntered, first wo.ter identified 
in bcreholE" 

<28.0-32.0 Ft.l StiH, gr-eenish gro.y 
(5G 6/1) CLAYEY SILT, trO.CI!' to llttle 
f;ne Sand, NR, dl1MIJ, <CL-MU, CALLUVlUHl 

SH --
(461.8) @ 16.0 -----

SP --
® -----,__ ---
SP --
@) ----(457,8) 20.0 -

~ --
SP --
@ -----,--- ---
SP --
@ ------ ---
SH --
@ --------
SP --
@ --------
SP --
@) -----

LOG 
80RING NO. 
PZ-103-SS 

SHEET 

2 OF 4 

Of4.'1.UtlG 

STAR!' ,.. 
07•30 

om; 

FINISH 
TIME 
12,00 

MlE 
2121/95 2/2319S 

REIIARICS 

I.let zone 
o.ppe11rs to 
be 1sole1ted 

& 
l,J ... 
In 
w 
::,J 

' 
~ 
<C 
..J 

.... 
o; 

j 

n., vi 
I vi 

M "' 
:. 0 

N 
a.. 



""""'"' LAIDLAW WASTE 8WJTEM8 INC 
SOIL BOREHOLE 

SITE N,t,ME ANO LOCATION OR!UJtG IE1'H00! 
6.25 il!Ch J ,D, HoUo,w S hl'I Auger 

SMl'LIHG MEfflOO: 

LAIDLA\UOl/2 Rl-F"SIM□ 
VEST LAKE LANDr!LL 

QPC~ABLC UNIT 2 

SPLIT SPOON, 2.0 lru:h O.D.ll.5 inch !,D, <SP) 

SHCLBY TUBE:, 3.0 Inch O.D./2 13/16 lnr:h !.D. (SH) 

WATF.R l.EVEL 

TIME 

NOIHHING, 1067660.◄0 
1'1111\JM EASTING, 516723,54 l!U;YA110H 477.B 

DRILL RIG CME: 75 - TRUCK MOUNT SU!lfACE CONDmONS 
AHGU; l'ltl,RIHC 

SAMPLt HAMMER 

!I ~ I I I ;! i 
2 J,S' 
4 2-lf 
7 751:> 

31 9 

32 2 
4 
5 

33 11 

34 
2 
7 
B 

35 11 

36 
I 
3 
7 

37 11 

38 J 
4 
6 

39 15 

40 3 
s 
20 

41 11 

42 

43 

SMIPl£ HUl,l8£R 
AND 

DESCIIP'IION OF IIAlEEM. 

(28.0-32.0 Ft,) StlFF, 9re1l'nlSh gray 
<5G 6/1) CLAYEY SILT. trace to Uttle 
Fine Sand, NR, do.Mp, CCL-ML), CALLUVIUMl 

@ Jl.6 Ft. MOdera. te r!l'ddish brown 
(]OR 4/6) CLAYEY !'ll'di\JM SAND ta.yer c~112 
;nch) 
(32,0-4 7.5 Pt.) Stiff to ve.-y st1rl'. pa.le' 
yellowish g.-een ClOG 712) SIL TY CLAY. 
trace, to lit tie "'edh.1r1 So.rn:1, NR. c:la.Mp, 
<CL) 

@ 33.4-33,8 ft .• c:la.yE'y l'IE'dl ...... gro.lned 
sa.ncf layer, d11r,p, csc, 

e 36.0 F't., c:o\ol" vor1es fror, very po.le 
orange (IDR 8/2) to r1oclel"'a.te y!fllowlsh 
brown Cl0R 5/4) to pa.te gre-un (5G 7/2), 
tro.cE' f'lne gravel 

E! 43.0 Ft,, extrer,i.-ly wec,therecr lir,estooe 
boulder or lllyi.',. encoi.,ntered 

SP 

@ 
(445.8) 32,0 

SP 

@ 

SP 

@ 

SP 

@) 

SP 

@ 

SP 

@ 

SP 

@ 

LOG 
80RING NO, 
PZ-103-SS 

5-&T 

J OF 4 

DMJ.lffG 

START' F1fflSH ,. TIME 

07•30 12,00 

l'llllE DATE 
2/21/95 2/23/95 

I 
C z 
;:j 
...J 

i2 
C 

e ... 
:::! 

= 

>-
O'J 

fl 
(!) 
c., 
0 
...J 

c:: ... 
a:: 
I\, 

' M ... 
Cl' 

cJ z 
cc 
0 .., 

.. , 
"": OL 
~-\ 

,I j_l 
>-
CJ 

C 
Sa::: 
:::c 
(.) 

in 
"' :::: 
ru 
' ru 

tg 
0 

"' "' "1 

!: 
N 
a. 

~ 

I 
~ 
Ci: 



Jllllllllfl SOIL BOREHOLE 
LAIDLAW WAITE ll'i'8TEM8 INC, 

SITE ~E Mn 1.0CAllON DAIU.IIG IEttlOD: 

6.25 1nc:h J.D. Hollow Ste., Auger 

SWPUNG YEIHOO: 

LAIDLAWl□U2 R!-FS/MO 
SPLIT SPOON< 2.0 inch □.D.11.5 Inch (.D. CSP> 

VEST LAKE LANDFILL SHE:LBY TUBE• 3.0 inc:h □.D.1'2 131'16 inch 1.D. CSH) 
□PE:RABLE UNIT 2 WAUR 1.£\EL 

1IM£ 

DA1E 
NORTHING, 1067660.40 

CASINO OEP1H 041UU EASTING• 516723.54 EJ.i.VATIOH 4 77.8 

DRIIJ.. RIG CME'. 75 - TRUCJ< MOUNT SURFACE CCHXl\QffS 

ANGU: 8E"MING 

SAMPLE KAMMER 

h 

~ I I I 
I 

~ 
SAUPI.E NUl&R ,,., 

i I 0ESCRIP1ION OF MATERW. 

~ 

~-
(32.0-47.5 t'fi Stiff' to ve.--y stiff. pale SP -'- yellow,sh Ql'"Hn <lllG 712> SIL TY CLAY, -..... @ -- t.--nc:e to little MecllUM So.nd, NR, c:la.np, -;::- 46 (CLl - -4 2.0' 

~ -i... 6 iiUI' El 45.5 ft,, wel!.the.--ed l!Mestone bouldll!r -'- 01" \o.yer enc:01.mter-..-d -i- 8 fiOGll:l 

~ 
SP --:=-47 501'3' @ 47.1 Ft. thin Silty Fine send lnyer- @) -c~t inc:hl. Moist <◄ Jo.:n 47.S -- ~ -- C4 7.5-48,0 ft,) Hnl'"d, c:lnl'"k yellowish -- -·-48 orQnge ClOR 6/6), wen the.-ed SIL TY 

◄a.of 
1-- -23 1.B' ~ 

\CLAYST□NE, NR, de.Mp, CCH) <429.8) ---- 5 ail" ~ E! 48,0 Ft., ,veQther..-d t1Mestone bovlc:ler -._ 2 l,Ol:J encountered SP -.__ 49 48 ®' (48,0-50.0 l't.) Hll.-d, r,oo-.,.-11. te yellowish @ --.... 
k:irown (!OYR 5/4) Stl TY CLAY, SO<'tt!' -.._ .._ ~~ weathered llMestone pieces e<I mch), -.... WR-SR. rio;st, CCU {427.8) so.a -;::-"' 50 -
End er Soil llorehole Log et 50.0 l't. -- -'-- -.... See PZ-tOJ-SS Record o F Dr,llho1 e I' or -::-St .-od< desc:,..1ptiens --'-- -.... -.... -=-52 --- -- -- -~53 --- -- -'-- -:::::--5.C. --1-. -..... -- -:::-55 --..... -- --- -::::-ss --i.... -1,-. -1,-. -:::- 57 --.... --- -..... -i--5a -.... ----,.,;...i..59 --;.- --i:= -- -

LOG 
BORING NO, 

PZ-103-SS 

SHEEI' 
4 OF 4 

DRILUNG 

SMr f'INISH 
'TIME nwe: 
D7•30 12,00 

DATE Di\lE 
i?/21/95 21'23/95 

REMARICS 

% 

ei ... 
VI 

~ 
I 

~ 
)

<E 
..I 

i 
CJ 

C) 
z 
::J 
..J 
a:: 
0 

z 
D .... 
.... 
=i 

>-
Q:) 

ffi 
(.!) 
(.!) 

g 

CD 
"I' 

ru 
' r"I 

st 
ll' 

d z: 
IX) 

~ 

,__ .,., 
ll:r w 
:i:: 

j 

~ 
Q 
Sr: 
::c u 

111 
11' .... 
ru .... 
I\J 

~ 
Cl 

111 
111 ., 
0 

N 
ll. 

i....i 
:ti 
~ 
~ 
Ci: 



PAOJecr: LAlcx.AWJAI.FS 
PAO.S::'r NO: 94:1-21148 
LOCATION.: Bl!ICGE;TON, MO 

ROCK E 

DESCA1Fl10N 

4a 0.0-50.0 fl 
Selil Soil Borehole Log 
PZ-103-SS 
50.D-5t.5ft. 
No samples eollected 

51.5-52.7ft. 
426.30 
51.50 

Moderalely weathered, medium 
bedded, yellowlah gray 112 
(5V 8/1), medium ciy$1alline, 
wellk to medium st.ro~, 
LIMESrONE. (ST. LO IS 
FORMATION) 
stylofites with iron oxide 
staining 
53. 4.53.9 fl 
Pinkish gray (5VR 8/1), 
siltstone layer 

54 

54.7ft. 
Oxidized pyrite nodules 
(<3mm.) 

56 

56.4ft. 
Vertical caleite filled vein 
(4in.) 
57.0 It 
Calc~e fllled vein at 
90 degrees l1 in. lhfck) 

!16 

62 
62.7-62.9ft. 

C) 

9 
~ 
"-< a: 
Cl 

Exttemely weak. greenish gtay 
(5GY 6/1), glauccnite clay 

· la r 414.SO ' 
62.9-71.0 ft !12-90 
Highly wealhered, medium 
bedded, moderate vellowlsh 
bn:iwn (10YA 5/4}, flne 
grained, waak, ARGILLACE0US 

64 SANDSTONE, (ST. LOUIS 
FORMATION} 

OEF"lliSCALE: 1,2 
ORrWNG COrrtmACTQR: LAYNE:•WESTERN 
CRILi.EA: 0. MAHURIN 

RECORD OF DRILLHOLE PZ~ 103~SS Sheet 1 al 1 

COUAR QEv; 471.6 SORING METHOD: NX Cm, & water 
CRIWNG CATE: :!121~21221115 
ORl!J.. RIG: CME 75 

Norn PL.f'tmw f"-Pollhocl 
P•Fu C·Cuwd ~ 
s.sn.11 u.~ JSM4ffloalh 
S-Bod<l,\g ST-S~ A-~ 
l'•Folll1ion 1-~ VIW.llo!q, .. .. DIS Ill ,_ 

aev d ... fli aB i"' "' a:i5 RQD 
DEPTH z 8&: u"- 81!! a :, i! ffi fl ?2 .. 

(FT) II: a: 
li:IC,U~IO 

.._a..,. g g CIGWN ilf'1f"litf,..a .... 

1 84% 

DATUM, MBL 
COOl=.OIN1-.TES N: 1087660.4 
A21Mlffi1: D 

E: -lilll72:l5 
INCWNA110Nr .90 

F .. ,,_.Olclde 
Cl' Cl.,Qiylnfll ~ ~ 

0 0 
Cl-I~ ffi~ g ... ;:: 
H-~ z ~ ! i GRF-GQ,vel Flad i£j "' ~ ~ 

NOTES 
I= ~ WATER 1.SVELS UllYM A ~- 111 ~ !,i 

,;.:: 11. 3: INSTAUMENTA'nON 
TYPEANO =I!! 

~ olgg! ifj SUAl'ACE o.o"' .. ~ 

$....ii.., a: 0: " ... -,.1111 ..... t-0EsCRll'll01'4 a ~u l2iE/i!ll _Q!l",fT'lilWII 
0: a: a: a: 

Cotel.osa 

Core loss tlssilb~ from 
51,S.52.7 in high~ 
lradured IOCk and C 
zones on lop of bedrock 

J,l,R 

J,l,l'l 

• J,J,A,CL 

LOGGEO, 8. TILTON 
CHECKl:O: W, HEFIST 
OATS: 3113195 

• 

J,l,R(2) 

J,PL.R 

Core Loss 

59.0-00.0ft. 
Flve break!, that had befln 
spun 

Core los$ In $Olt 
formation or possible 
open void 

,,.,,, Golder Associates 



PROJECT, LAIOIAW/Rt•l'S 
PfiOJSCT NO: IIG-21148 
LOCATION: 8RIOGETON, MO 

lYPE 

OESCRlf'TION 

84 62.S-71.0 IL 
Highly weathered, medium 
bedded, moderate yellowish 
brown (10YR 514}, fine 
grained, weak, ARGILLACEOUS 
SANDSTONE. {ST. LOUIS 
FORMATION) 

411.80 :. ·:. 
BS 66.0-65,5 ~ Gli.00 

70 

Highly weathered, dark 411 3o 
yellowlsh orange (10YA fi/6), 66 so 
extremely weak. SILTSTONE ' 
layer 

69.6 IL 
Very !iOlt, dark yellowish 
orange (1OYfl 6/6), clay layer 
(2 In. thick) 

... . .. ... ... . .. ... . .. . .. 

. .. ... ... ... ... 

... 
·. :: ... 

4()6.80 •••• 

n 

14 

71.0-71.7 IL 71.00 
Slighlly weathered, medium 
bedded, dark greenish gray 400 10 
(5GY 4/1), very flne 11 · 
o6llalline, medium slrOng, · 
0 LOMlTIC LIMESTONE, 
moderale porosity, {ST, LOUIS 
FORMATIO 
71.7-76.7 IL 
Highly weathered, thinly 
bedded, medium dark gra.y (N4) 
to grayi:!h blacik {N2), very 
weak, CLAYEY SILTSTONE, 
(ST. LOUIS FORMATION) 
Some d!Meminated pyrite, som~ 
lhin layem cf clayslone 
(<3 In.) 

75.6-76.3 IL 
4C2.!l0 
75,50 

Srowniah gr1;1y (5YR 4/1), 
76 argillaceous LIMESTONE 

layer 401.50 
76,3D 

78 

RECORD OF DRILLHOLE PZM103MSS 
DATUM; ',!SL 

Sheet 2 af 7 
COi.i.AR ELEV: 477.e OOAING MElllOD, NX ~ l watc,r 

ORIUJNG OAT£;'. 2/21195,,l!/ZU!l!.I 
D!IILL RrG: CME 7$ 

COOADINA ms N: 1 O!l7BB0.4 
AaMUTH, O 

E: 51&123,:; 
INCUNATION: -BO 

J.J.,.,. Pl.,Pt;ir,,ir 
F•FII.WI C,0.nwd 
S-Shaar l.i-U~ 
B-Bl<lchg ST-&leppod 
F-l'Gil!liOl"I Mn"llUir 

,.. 
a: ...... 

ELEV 0 "'"' !s 8 z .,,. 
RQO 

Olil'll-1 "' 88 13 ... 
:, w ~ Iii 

11'1} a: "' U, 0, D c,oao 
ll!JID'llrfllll ni .... •--

4ll&.SO 
Sll.00 

3 

-405.l!O 
12.00 

4 

p . ..__ F•F•~ 
I(~ Cl..ctay lnll 
s~ CI-I-01olibt 
R-FIOU!jh IHI•-
VR•V.Acug, GRF.Gr-FM 

OiSc UITVl;!ATA 

jw., TYPEl<ND o..15- Iii 5u!.;! SLIFIFACE 
0 .. .. QE!ICRIPTION .. 

Core loss 

Cora 1.0$5 

J,Pl,SM 
• J,ST,SM 

• J,PL,SM 

B,l,R 

• 8,1,R 

J,~SM 

J,PL.SM-lmad 

• J,lA (21 

8,1,R 

B,l,R 

1ll z ~ 
ffi~ Cl ti z 
=i w a ;~ I: !: 

rn 
\"J. 

"" ~o IE ~ .. -
·:r· cc a:: 

in i2il:a 

C 

cl ""' ! "' '"" ~ ·:.,: 
0 
!). g 

Q~gz! 
fl!il .... ll")llill ... 

UH 

z 
Q 
le 
'"" i 
0 

ta 

NOTE$ 
WATER LEVELS 

INSTRUMENTATION 

. Core lllS!i in soft 
fonnallon nr possible 
open void 

Aun 3 sto11ped short, bit 
plugged off In clar-rtones 

2/21195 @ 16:00 
Stopped drilling in 
Run3 
:?Jl!2/95 @ 7:30 
BeganRun4 

78,7-67.5 ft. 399.t 
Freeh, fhloldy bedded, fight 7B.70 
olive gray (5Y 6/1 ). mlcro. 398.oo 
crystalline, medium strong, i;.:;;:~1~9!!>!_2r-1#0+-1--
UMESTONE, (ST. LOUIS 
FORMATION) 
Slylolitic 

OEPTH SCALE: l :2 
DAlWNG CONTRACTOO: LAVNE•WESTERN 
CRILi.ER: ti. MAHIJRTN 

5 

LOGGED: 51. 111.TON 
CHECKED: W. HERST" 
CATE: 3/13195 

Golder Associates 



d 

PROJECT: LAICLAW/FII-FS 
PFIOJECT NO: 1143-211411 
LOCATION: BJUOGETCIN, Mo 

ICTYP 

OESC:FIIP710N 

397.IW 
1W 80,0-81.2 ft BC.00. 

Thinly laminated, olive gray 
(5V 4/1), CLAYEY SILTSTONE 
layer 

7&.7-87.5 fl 
Frwh, thickly bedded, light 
olive gray (5'( 6/1), micro· 

82 crystalline, medium slrOng, 
LIMESTONE, (ST. LOUIS 
FORMATION) 
Stylolitic 

86 

87.3-!17,5 fl 
Sort. graenish gray 
{5GY6/1}, glauc:onite Clay 

as lrr!!103.8ft 
FtB$h, lhlnly bedded, llghl 
olive gi:een (5V 6/11 IO olive 
gray (5V 4/1). very line 
grained, medium strong, 
ARENACEOUS DOLOMITE, 
(ST. LOUIS FORMATION) 
Trace di,;:;emlnated pyrite 
119.0-91.5 fl. 
Moderate porosity, open vugs 

90 (<3 mm,), glauconite fn soma 
wgs(<1%) 

92 

94 

96 

90.4 ft 
Thin 5ilic:ilied zone 
(-1/2ln.) 

DEPTH SCAl.e; 1 ;2 

9 
Q 
f 
~ 
(!l 

OAIWNG CONTJ:lACTOR! LAYNE-WESTERN 
OFIILLER: 0, MAHURIN 

RECORD OF DRILLHOLE PZ-103..SS 
BORING M£ni00: NX Cate A wmr 
ORIUJNG DATE; 2f.!1/&5-2/Z!l95 
CRILL FIIG: CME 75 

OAllJM: MSL 

9hNI 3 ot 'I 

C0UAfl EUiV: 477,8 

J.J(lel! Pl.•l'larw 
F.f'all C.c.nod 
s.a,,,., u.iJ~ 
&-Seeking ST,Sls,,pod 
F•FOla1ic,, l.fmlo,JM .. 

g IC 
61.EV ...... 

lsg AQD 
DEPT!¾ z :, u.., 

IFTl IC 
a: t5tte 

COORDINATES N: 1061!180.4 
AilMU'11i: 0 

e 111s12:1.s 
lNCUNA'llON; ·SO 

P.Pollt,ttd F .. F•OJoat 
~ CL-°"Ylnll 
SM,Smacin C~t 
R-Rot'l(h N-H-
vn.v,Ao,,q, GRF-~Rlo<! 

ONilNU DATA 

i:l!!!! l'YPEIIND 
fi8~ g &IJFll'M:! 

DESCRIFTI0Pl .... " ., 

• J,Pl,SM,CL (2) 

S,PL,SM 

J,1.A,CL 

,l.tR(2) 

J.Pl.,SM 

• J,PL.SM 

• J,Pl.,SM,CL 

J,l,SM(2} 

y 
"'1:1 "'o 
~ .. 

(!l 

i J: 

ffil:j ta lli z ~i Ji! Q 

~- ,_ .!!; 

3' 0 

lr: .. -.. "' IC 

U~I 1;! ...... . n:a:11: 

lit 
~ 0 
g i i= 

~ 
~ i','i 4i 
ii C 

a; 0 

...... 8 iii 
~:!32:? E--

ll!UU 

NOTES 
WATER LEVELS 

INSTF!UMEJ\!TA TlON 

9:45 
Stopped Run 5 short, bit 
plugged off 

7 !lil"lo 

LOGGED: B. TILTON 
CHECICSO: W. HERST 
DATE: 3113195 

Golder Associates 

1 



PROJECT, I.AID!AW,.._FS 
PROJECT NO: IMa·2114a 
tCCATION: 8RIOOETON, MO 

01:SCAIF'TlON 

!Ill 87.5-103,8 ft. 

BB 

100 

104 

108 

,os 

rresh, thinly bedded, light 
orMt green (5Y 6/1) to orwe 
gray (5Y 4/1), very tine 
graJned, medium strong, 
ARENACEOUS DOLOMITE, 
(ST. LOUIS FORMATION} 
Trace dl ... mlnaled pyrite 

101.3-103.6 It 
Moderale porosity, open vugs 
(<2mm.} 

374.00 
100.8-105.6 fL 11)3,80 

Freshly medium bedi:led, pale 
fiellowish brown (10YR 6/2) to 
ght brownish ff'"'·Y (SVR 6/1). 

medium cryslal lne, medium 
strong, COlOMITIC LIMESTONE, 
($T. LOUIS FORMATION) 

105.6ft. 
Brownish ~ray (5VR 4/1). 
Clayslor,e ayer, (-1 In. 
lh1ck) 
105.7-107.2 fL 
Fmh, lhic~ bedded, Olive 
gray (5Y 4/1 , fineJ grained, 
strong, ARE c US 370.liQ 
DOLOMITE, (ST, lOUIS 101.211 
FOAMATION) 
107.2-109.6 It. 
Fresh, medium bedded. pale 
hellowish brown (10YR 6/2), 
nely crstalline. met:f11.1m 

sliong, DOLOMITTC LIMESTONE, 
(ST. LOUIS FORMATION) 
Trace c:Usseminated pyrile 

109.6-128.4 ft. 
1111 Fresh, medium bedded, olive 

gray {5V' 411), micro
c,Y$talllne, medium strong 10 
strong, UMESTONE. 
(ST. l.OUJS FORMATION) 
Stylolltes common, some 
glauconila stringers 

112 

OEFTl1 SCALE: 1 :11 

§ 
~ a. 

ffi 

OAlWNQ CONTl'IACTOR, L<\YNE-WESTERN 
ORII.U!R: 0. MAJolURIN 

RECORD OF DRILLHOLE PZ-103-SS 
BOAINQ METHOC: NX ea .. & wafer 
DAIL.I.ING OAT£: W-:!IJl15.21'22/&5 
CRILL RIG, CME 7l:I 

J.Jdirtl PL-l'larW P.Pcbhocl 
f.faa c~ IC~ 
&-har U•Ur1<Ualng 8M•5maotl 
11-lhlldng ST~ R-Rou;h 
F,f......,,, l-lnegwr VFW. llcMqJ 

,. 
ci IC 

EL£'/ ...... 
2 153 RCIO 

DEPTH 2 
:> Uw 
"' 

f .... Doll# 
Cl.,Qa,/lnlll 
CH~ 
tl•Hnlod 

DATIJM: MSL 
COOROINAT!!S N: 1087eG0.4 
AZlMI.JTH: 11 

" ~ ~ 
C) tit z ~~ GRF·Gravd Filod w Cl 

~l a: ;.:; .... 
rn ;: 

~8 M'liMlD 
~ SURFACE i ... 

~ ,::, 

9 ! .. 
1:i z 

0 lJ 
a. ~ 

She« 4 al 7 

COI.J..AA El.EV: 4n.B 
E: 511723.5 

INCUNAilON; ·110 

z g 
!i' NOTES 

WATI:l'll.iVELS !§ INSTRIJMENTA TTClN .. 
ndffl 
-ii,1111 ..... tF1l "' iif2 DE!ICl'flnloN Ill i! UH IA 

373.30 
104.50 

11 !llO ... 

LOGGED: B. TILTON 
CHECKEO: W, HERST 
DA TE: 3113/95 

J,l,R 

J,1.SM 
J,1.R 

• J,l,R 

• J,P,SM 

J,P,SM 

• 

J,P,SM 

B.I.SM.CL 

J,U,SM 

J,PL.R 

J,PL.SM-healed 
with calcite 

• J,U,SM 

• J,l,SM,Cl 

Golder Associates 



Pl'!OJECT: LAIOLAWA'II-FS 
PAOJECT NC, 9C3-2B48 
LOCATION: afllCIGETON, MO 

112 

K e 

DESc:l'IIPTION 

112.0-113.5ft. 
Becomm. arglllaceou& 
109.6-128.4 ft 
Fre&h, medium bedded, olive 
gray @' 4/1), micro
ciystalllne, medium strong to 
strcl'!g, LIMESTONE, 
(ST. t.:OUIS FORMATION) 
Sly!oUtes common, some 

114 glauconita stringers 

1111 

1111 

119.lH24,0 ft. 
Thin chart zone generalfy less 
than 2 In !hick 

120 120.0-120.s tt. 
Moderate siliceous 

122 

124 

Two 11tylolll1!$ 

1211 

!28 

DEPTH SCAU:: 1:2 

a ... 
0 
:E 
II. 

"' a:. 
IS 

ORIWNG CONTRACTOFI: LAYN&WESTliif!N 
ORlll.eR: D, MAHURIN 

RECORD OF DRILLHOLE PZ-103-SS 
SORING METl100: NX Cota&. water 
OAILUNG 01\'TE: 2/,2~ 
DRILL FIIG: CME 75 

OATIJM; MSI. 
CCOROINATES N: tD!l7680.4 
A2JMUTH: D 

J..1...-.i PLJ"lonair 
F-FOLfl (:.Ci.n,od 
5-har u;~ 
11-lll<ldng 51"~ 
F-~- 1-mg<W 

> ..... 
§! 

a: 
'5 8 eu:v i§ FICO ....... 

OEPlH .:: i15 ., <l., 
(l"ll IC 0: .. 

N'¥fJ:CI~~ 
...... .. ., .. .,. 

P-l'ckhocl -0,ld,. 
IC-sac- CL-0arlnll 
IIM~· ~ 
A·~ M-H8llod 
WW.""'41 GAP'-&avll FillCI 

ONTINUTTV DATA 

-~r.o TYPl!AND 
!li8~ 3 SURFACE 

OESCAlPTION 
g = 

• 

J,l,SM 

J,Pl,SM 

• J,f,VR 
J,PL,SM,CL 

• J.PL.VR 

• J,f.ftCL 

J,l,R,CL 

• J,l,SM,Cl 

J,PL.SM (2) 

J,P.SM 

Sbeelllof7 
C0U.NI ELEV: 477.8 

E: !5111723,ll 
INCUNATION: ·SO 

NOTES 
WATEl'l l.EVSIS 

INSmUMENTATION 

1.0GGEO: B. TILTON 
CHECl\'£0: W, HEFIST 
CATl't: 3113195 

Golder Associates 



PROJECT: I.AIOI.AWll'!I-FS 
PROJECT NO: 843-211411 
LOCATION: SFIIOGETON, MO 

12B 

130 

e 

DESCRIPTION 

128.4-133.9 It. 
Slightly weathered, thickly 
beddei:I, light olive gray 
(SY 6/1), Hne grained, medium 
&trong, ARENACEOUS 
DOLOMITE, (ST. LOUIS 
FORMATION) 

134 133.9-136.5 ft. 133.90 

136 

Fresh, medium bedded. light 
olive gray (SY 5/2), micro
crystalline to line 
Cl'/&lalllne, medium strong, 
LIMESTONE, (ST. LOUIS 
FORMATION) 
Trace dfssemineted pyrite, 
some thin veins cf gaJcite 
(<1/4 in.) 

136.5-139.7 ft. 136.50 
Slightly wealhered, Ulickly 
bedded, ligllt olive gray (SY 6/1), 
veiv: fine grained, 
medium strong, ARENACEOUS 
DOLOMITE, {<1 in,}, 
(ST. LOUIS FORMATION) 

138 Thin Limestone layers 

338.10 
139.7-142.3 ft 139.70 

140 Slightly wealhered, medium 
beddei:I, light alive gray (5Y 5/2). 
line crystalline, medium 
strong, OOLOMfTIC LIMESTONE, 
(ST. t:OUIS FORMATION) 

142.3-144.3 ft 1Aa.3a 
Fresh, lhicklv bedded, light 
alive gray (SV 6/1), micro,, 
crystalline, stJOng, 
LIMESTONE~ (ST. LOUIS 
FOf!MATION1 
144.0-144.2 ft 
Saft, grayish green {5G 5/21, 

144 glauconitlo clay layer 

OEFTH SCAI..E: 1:2 

CJ 

9 
~ 
II. 

i! 
t!I 

OF!IWNG CONTRACTOR: lAYNE-wmTERN 
CJR!LLER: 0. MAHURN 

RECORD OF DRILLHOLE 
SORING ME'lr!OD: NX Ccn & \Valer 

PZ-103-SS 
DATUM: MSL 

Sheet Ii <II' 7 

COUAA ELEV: 477.8 
OflllJJNG tl,t,,TE: 1!121J95.V22195 COOROINA'TES N: !Oll?BS0.4 E: s1e1n.:1 

INCUNAilON: ·SO OA!Ll.FIIG, CME71.i AZIMUTH, 

J-
F,F&ft 
Hhol.-
EI-Bo«ir,g 
f,foiolicn 

.ELEV 

IJEPTH 
(FT) 

134.31) 

PL•Plonar p.p~ F.,F•Oloda 
~ K ............ c:;L~ln!J 
IJ.U~ SM........, ~ 
sr~ B.J!wdt l+Hnll,<I 
l•IMlP,.llr V!W,fll>ui,, GIIF-Omtl Filed 

► Ill .. ITYD,\TA a: 
£C 8 ...... 

il§ RQIJ ~ ... i"'., '!YPEANQ 

Ito ~~=! g u., SURF.-.CE 
a:" ...... .. .. lll!!!CRIPllON .. ......... N•Oc.-. " .. 

• J.Pl.SM,CL 

LOGGEO: B, Tll..TON 
CHECKl:O: W. HEFIST 
DATE; J/13195 

• 

• J,U,SM 

B.PI...SM 

J,C.SM 

J.PL.SM 

J,l,R 

J,t,1,CL 

~" a.0 
~ .. 

D 

(!I 
z i= 0 

iii~ 
< 

CJ i'ti 0 z ..... 
:co w Q I-1-:z a: :ii i!'/: i- ; ~ 

==-.. 
.s, 

i'ti 
0 
i!; 

NOTI:S 
WATER 1.Ml.S 

INSTRUMENTATio,,i 

l?J22/95 16:45 
Slopped drillfng on 
Rul'l 10 
z,'23jl15 7:40 
Resumed drilling 
Measured water level at 
52.15 ft. beli:iw r.iround 
surface 

Highly broken rock. 

Golder Associates 



PROJECT: LNOLAW/Rl•FS 
PROJECT NO: IM3-l!ll4EI 
I.CCATIOH: BflDGeJON, MO 

OESCl'l!PllON 

s 
~ 
i 
!;ll 

RECORD OF DRILLHOLE pz ... 103-SS 
BORING METHOC: NXCom & fflllnr 
DRIUJNG CATE: 2121,_.Z1221'95 
MILL RIG: CME 75 

J,Jont I'!.•..,.,.. ,.._~ 
F•Fu 0-Q.lwd. l(,SlkwMidld 
5-Shelt IJ.1Jn1Ud'I; IIM-Smcom 
S.1!4dcir,,; Bf~ l'lol'k:,,91 
F,I'.,._, l•-.,Jor VIW,I\Qui,'I 

► GI .. 
!i! "' "'8 El.EV ~a i:l!m -- l'!llD ~ ... 

Dlll'nt z Bi "'l!iB~ ~ :, aE ffi 
lfT/ "' a: .. ft~.°;:? ....... .. ... .. ....... " .. 

OATIJM: MSL 
1X:OROINATES N! 1067/!fi0.4 
AZ!Mtmi, 0 

Fo-F<tOlild. 
Cl.,Caylnllll 
CH-a.m 
H_...llod 
~Fltd 

ITVCATA 

TVl'EANO 
SIJFIFIICE 

OESCAIPJ10N 

Sheol 7 of 7 

eoLi.AR El.EV: 477.8 
E: 5111723.l!i 

INCIJNATION: «I 

NOTI:S 
WATER I.El/ELS 

INSll'IUMENTAllON 

-"'144 ·333.~o !=li=· 333.50 11 i~ J,tSM (2) -
1-En-d:-o-:f-::Fleco--rd-:--o-=f""O""rie.::Uh-a"l'la-;1;::;u.~30~-+"144!':"1i.aoH-.;.;....l--"'--fifi.+-t-H'"H+lrt-il-l-t-i--.,,.;..:__~+-J-14+ ~+H-+++4++2/2""""3195"""':-@""""9'"":oo-----~ 

at 144.3 ft Finish drilling oo-rehole. 

•·146 

'"'146 

"'"150 

--152 

-154 

... ,56 

'- 158 

180 

OOPTliSC/11.E: 1:2 
DRIWNG CONTRACTOR: 1.AYNE·WESl=RN 
OFllllER: O. MAHURIN 

LOGGED: S. llLTQN 
CliECKEO: W, HEFIST 
OATE: 3/13195 

Golder Associates 
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0 

I 

I 

I' 
i 

L..150 

Well No. PZ-103-SS 
Boring No. X-Ref: PZ-103-SS 

PIEZOMETER CONSTRUCTION SUMMARY 

Survey Coords: Northing: 10B7660 It. 

Easting: 51B724 ft. 

Drilling Summary: 

Total Depth 145.5 ft. 
Borehole Diameter ID 1/4 ii\. (0.0..fil .0 IIJ 5 7/6 in. (St .0-145,5 n.) 
Casing Stickup Height 2.39 ft. 
Driller Layne-Western 

St. Louis, MO 

Rig CME 75, Schramm Portadrill T660H 
Blt{s) 6 1/4 in. ID Hollow Stem Auger Bit, 

NX Core, 5 7/8 in. Button Bit for Reaming 
Drilling Fluid Auger-None, NX Core Water, 

Air Rotary 
Protective Casing BxB in. Square Steel, by 5 It. long 

Well Design & Specifications 

Basis: Geologic Log 2L_ Geophysical log 

Casing strlng(s}: c .. Casing S ... screen 

Depth 
+ 2.39 - 134.70 
134. 70 - 144.50 
144.50 - 144.83 

String(s) 
c, 
$1 
C2 

Elevation 
480.17 - 343,08 

343.08 - 333,28 

333.28 - 332.95 

Casing: C1 2 ln. dia. Schedule 80 PVC, 
flush threaded with o-rings 

C2 2 In. dfa. threaded PVC end cap 
(4 in. long or 0.33 ft.) 

Screen: S1 2 in. dia. Schedule BO PVC, 0.010 In. 
machine cut slot, flush threaded with 
0-rtngs 

Sand Pack: 16-35 mesh Silica Sand, 132.5-145.5 ft. 

Filter Pack: Less than 50 mesh Sillca Sand, 

131.1-132.5 ft. 

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry, 

3.0-35.0 fl. and 60.0-110.0 ft. 
Bentonite Seal: Extra high yield Wyo-Ben (100%) 

Slurry, 110.0-131.1 ft. 

Concrete: 0.0-3.0 ft. --------------

Elevation Ground Level 477.8 ft. NGVO 
Top of PVC Casing 480.17 ft. NGVD 

Construction Time log: 
Start Rnish 

Task Date Time Date Time 
Drilling 
CME75 2/:U/85 7:30 2/Z!JllS 11:45 

Schramm Rotary 2/28/115 9:30 212f1195 11:20 

Geophys.Logglng: 
Casing: 2/l!!J/S!i 11:20 212111gs ll~D 

Filter Placement: 2/26195 11:45 2'/2'61115 12:00 

Cementing: 
Development 
Bentonlte Grout ~&/ll!i 13:31] 2Ja6/e5 14::'lO 
Ber'itonlte &al :a/1111/SS ~ 2/211195 13:00 

Well Development 

Stabilization Test Data: 

Time pH Spec. Cond. Temp (°C) 

Recovery Data: 

100 

90 

i!l0 

B 70 
1:10 
50 

'"" 40 
.., ::so 

::.\0 
10 

0 

I 

0 40 150 

TIME (Minutes) 

80 100 

Comments: Due to grout slurry lose above 60.0 It., bentonite chips were placed from 35.0-60.0 It. 

to seal borehole. The chips were hydrated at 1 ft. Intervals during placement and were monitored with a 

weighted tape measure. 

Not to Scale Supervisedby ____ e . ...,.T_ilt,.,.on ______ _ 
Job Number 843-2848 

Site LAJDLAW/OU2 Af-FS/MO 
File Name PZ1036S 



MISSOURI DEPARTMENT OF 
NATURAL RESOURCES 
DIVISION OF GEOLOGY ANO 
LANO SURVEY 

MONITORING WELL 
CERTIFICATION RECORD 

INFORMATION SUPPLIED BY OWNER 
SITE NAME 

OFFICE USE ONLY 
RH NO 

ROUTE 

STATE WELL NUMElER 

CHECKEO ElY 

APPROVEO UY 

WELL NUMBER 

L ,t/lDJ.,t/k,) 821D5£nJJ.) --,.1AIITA£'/ (.,.JMDFtLL 
SITE ADDRESS CITY 

51. t',1,1,:,u,:> t?,.x:;,.. RD. 
NAME 

L,uDu/UJ l!/,1,r£ Sy:sn;;M.s, /41,5. 
ADDRESS C!TY 

183/j ,I. ,d,,!,:,y1,:,,u4, ST. L-,.,11.5 

INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR 

OATE RECEIVEO 

CHECI< NO 

TRANSMITTAL NO 

CROSS REFERENCE NO 

ENTERED 

'"' OATEAPPAOVED 

STATE ZIPCDDE 

di ,,~,;,; 
TELEPHONE 

.31'/· J'tl/- .371" 
STATE ZIPCOOE 

//4, ld/0,', 

LOCATION OF WELL 
SHOW LOCATION IN 
SECTION PLAT 

COUNTY .jT: Lw,t~ SKETCH THE LOCATION TO THE WELL INCLUDING l.l!LEAGE ON ALL AOAOS TRAVELED 

ELEVATION ¥77. '/l::J 
FROM NEAREST TOWN A HIGHWAYS 

+ SMALLEST'.\ 

ARE.A NO.-------

LARGE.ST '!, 

___ ,,,, 
SE.C ___ TWN._~i~Z~- N.RNG -----'--'9'R W 

_.l'j_ .. 

DESCRIBE LOCATION OF THE WELL SO WE WOULD BE ABLE TO VISIT IT 

HOTE AilCCld ltol lraam11<ll i Joo! 
"1 deom•I. l'Jll "1 RIiis 

~~~:! J/7l 1 Fut from 
Ektvauon; ft S111bc:e 

Information In 
lhl• eolumn to 
be auppUcd In 
the Feet from 
Surface o;olumn 

~Pr~::!tom 
C,u1n al: 

Depth lit B.lu 
al Annular Sut /ID, D 

Depth le 
Bittlllmol 
Iba Se111•n: 

Plur., !lack 
To!al Do lh 

Top d Ri:r;llf 

EE'/1111an: 

ftJ0.11 

-UJ•.J-" 
-,;1f 

~-~, 
C'/,,y 

51-•1 
l;,ti<::Jl..rne. 
•'l-1.;i. 

I -,,H 
7.).•Jtt 
.s/i~lc. 
7th/fl 

l/l•J;/,1 
t.imedtJ111~ 

J,;Jb-1.15 
O..l,m11·k 
/J~•/.!7 

I.J/•N~ 
Zl.l11n11'1 c. 
l'l,:J - 1,,Jt/.5" 

PROTECTIVE CASIKG SEAl 
Typq: [i Co11t1e10 

O Cemont SlurlV 

TypoofM.aLllrBI: ,Sf!;ltJD /Y, 

BDR[HOL[ TL 
CHAMERft .5 }p ln. 

ANNULAR UAL 
Typo; [i Benlanll:I SUIV 

□ Cernonl Slwrv 
0 N011 Slurrv &111100111 

BEKTDKITE StAL 

lypa:[il Benlailll Sl.ury 
OflaiSlulrvEle<lton11.• 

LeOQ!h of SIW.~Ft. 

SECOKDARY FILTER PACK 
Typa: Gi,_Sand (Opllo11,11) 

Ql,h1111Alldun1d 

Gilllll Size: stJML 
Lun1111!: t,?._1 

PRIMARY FILTER PACK 
..J.. ___ ...J Typa:[iSand 

0Manurldured 
01aln Slla; .AoNrz 

l.enA!h: 

Ulnath: IO' 

Slol SLl.a; O,OIO" 
T ~/-.'/Jo NC, 

.T"-t----- !SUMP DETAILS 

L1rwth: o,.3 FL 

Du.met1r. _;. In. 

Type: h'C-

TYPE OF BACKFILL: ~A/JD 

.,..,, 

MO ITORJNG WELL INSTALLATION 
CONTRACTOR'S NAME 

DRILLING CONTRACTOR'S 
NAME 

TYPE OF INSTALLATION 

IIJ ABOVE GROUND 

STATIC WATER LEVEL 

0 FLUSH MOUNT 

FEET FROM MEASURING POINT 

DATE OF STATIC WATER LEVEL ~, 

ELEVATION OF MEASURING POINT 

MEASUR!IIG POINT IS 

0 TOP OF RISER PIPE 

0 OTHER 

DRILtlNG EQUIPMENT 

111 AIR ROTARY [A3 AUGER 
TYPE <,# l4,:i.,../. 

0 REVERSE 
ROTARY 0 OTHER 

CENTRALIZERS USEO,/ 

£ii YEs, AT _ 1"mL 
0 STAINLESS STEEL 
0 OTHER __________ _ 

0 NO 

MULTIPLE CASED WELLS 

SUBMIT ADDITIONAL AS BUil T DIAGRAM 
SHOWING WELL CONSTRUCTION DETAILS 
INCLUDING TYPE AND SIZE OF ALL CASING, 
HOLE DIAMETERS, AND GROUT USED. 

OA TE WELL CONSTRUCTION WAS COUl'!..ETEO 

,;,.,;17.95 
I HEREBY CERTIFY THAT THE MONITORING WELL 
HEREIN DESCRIBED WAS CONSTRUCTED JN 
ACCORDANCE WITH THE DEPARTMENT OF NAT• 
URAL RESOURCES REQUIREMENTS FOR THE 
CONSTRUCTION OF MONITORING WELLS. 

DISTRIBUTION: WWTE/0!1/ISlotJ CANARY1MONITOAING WELL CONTAACTOH PINKIOWNEH 



lllllllf 
LAIDLAW WAiaT& BY81Q8 IHC. 

SOIL BOREHOLE 
SffE IWi£ MO l.OCATION DRIUltS YF:l'HOD: 

4.25 mch I.D. Hallow SteM Auger 

SAMPUMG MEIHOO: 

LAIDLAW□IJa R!-FS/MIJ 
'w'E:ST LAKE LANOFILL 

OPERABLE UNIT 2 

SPf..IT SPOON• 2,0 lnc:h O.D,/1,5 inch I.D. CSP> 

NORTHING• 1066993.15 
Dt\TW EASTING, 516820.50 W.VATIDH 402.3 

SHELBY TUBE, 3.0 1rn:h o.n.12 13/16 inch r.n. cSH> 
WATER LE.\fl. 

1UE 
Ot\1E 

CASING OEPrH 

DM.L RIG CJ.IE 75 - TRUCK MOUNT SUflfACE CCIHDffl0NS 
ANGt.E 8(NIIHQ 

.·.-

4 
s 
4 

1 4 

2 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

2 
2 
2 
2 

2 
a 
3 
3 

3 
4 
5 
B 

3 
4 
5 
7 

4 
4 
6 
7 

3 
5 
a 
'3 

J.6' u 

SAMPI.£ l'UIBER 
Rlt 

llESCRIP1DI OF IIATERW. 

(0,0-2,4 f't,) Stiff', clurk yetlowish lat"'awn 
C!OYR 4/2), hol'logenous, CLAYEY SILT, 
rootlets, NR, Moist, <ML-Cl), CLOE:SS> 

(2,4-7.0 Ft.) Soft to fll"l'I; dusky yello,m;h 
brown UO'l'R 2/2), hol'logenous, CLAYEY S[L T, 
NR, 1'101$"1;, CML-CL), CL□e:ss, 

(7.D-15,4 l'-t.) St;F"F, ll9ht olive gro.y 
(5Y 6/1) to ligl-tt bt"'Own C5YR 5/6). 
hOl'IQQl!'nous, MOttlecl CLAYEY SIL r. NR, 
do.Mp, (ML-CL), CL□(SSJ 

I 
I 
SP 

© 

SP 

® 

SP 

@ 

SH 

G) 

SP 

® 

SP 

© 

SP 

0 

SP 

® 

LOG 
IORING NO. 
PZ-104-KS 

OF 3 

OfflUJflG 
ntlSH 
TIME 
17,58 

OAlE 
2/12/95 2112/9'5 

2112195 - iS,40 
Be-go.n clrillt••g 

~ 
0 
(.) 

(!) 
z 
::i 
c2 
C 

0! 
w 
...J 
...J 

i 
-, 

~ 
C 
Lu 

8 g 

a; ... 
C/0 
ru 
I 

M ... 
11' 

J z 
c:o 
0 -:, 

.... 
I,\ 
Cl! 
w 
:t: 

:j 

~ 

e 
:J: 
c., 

If'] 
C, .... 
ru 
:::: 
II.I 

~ 
Q 

fl! 
:,., ... 
0 -N 
~ 

~ 

! 
cf 



JIIIIIII 
LAIDLAW WAirrE IIYST#IUI INC, 

SOIL BOREHOLE 
SIT£ tw.tE NG LOCATIOH DfflUJNG IEIH00: 

4.25 lnCh I.D. Hollow Ster, Auger 

SAUPLINQ MEIH0&. 

LAIDLAW/OU2 RH'S/MD 
...,EST LAKE LANDrlLL 

OPERABLE UNIT 2 

SPL[T SPOON, 2.D tm::h O.IJ./1.5 1nr:h 1,0, CSPl 

SHELBY TUBE• 3,D Inch 0.0.12 13116 ;ncl, l,D. (SH> 

WA1ER LE.VEl. 

1IME 

NORTHING• 1066993.IS 
DATUM EASTING, 516820.50 El.EYAlKIN 482.3 CASlNG DEPtH 

CRIU. RIG CME 75 - TRUCK MOUNT SUffFAC£ CONDm0NS 
ANGI.E 86\RlffG 

.... .... --:::-16 .... -... 
=-17 .... -..... 
::-18 

..... .... 
:::-19 .... .... .... 
:::-20 

6 1.1• 
5 ii]"/ 
e, k5s=> 
e 

suit.ENUIID 
AMO 

OESCftlP'flClH CF ~ 

~ C7.0-!S.4 Ft.) Stiff, light olive gr¢y 
~ n1C5Y 6/1) to light brQwn CSYR 5/6), 

h0r,cgenous, l'IOttled CLAYEY SILT, NI<, 
'- ®MP, CML-CU, (LOESS:) 

\ 
,-

-
~ 
-
-

(JS,4-20.8 l't.) Conpo.ct. light gro.y <N7>, 
ha.,ogenous, SILT, NR, dry, OIL), CL0E'.SSl 

I 
I 

{466.9) 15J S:H 

® -
SH 

® 
i--

SF' 

@) 

----.... 
1-. 
i-

~ 21 

4 
4 
6 
a ~W--.........,,.="'""""',-.,-,,-,..,.....,..,--::-::--,--,--,---,-----_...:.;.=-~ 

(21),8-22.4 Ft.) StiFf, light OIM~ grlly 
(461.5) 20.B SP 

.... ... ... 
::::-22 .... .... ... 
:::-23 .... .... .... 
::-24 .... ..... .... 
~25 .... 
i... .... 
:::-2e ..... 
i-. ..... 
:::-27 ... --=-28 

6 
6 
7 
a 

6 
s 
7 
9 

2 
5 
5 
6 

4 
4 
5 
4 

-

-t.6' 
air 
Clltll\1 

~ ... .. ' 
-
-

CSY 6/1), h1:mog1maus. CLAYEY SILT, SR, 
dry, <CL-MU, <L□(SS> 

(22.4"23.31 Ft,) COl'lpa.c:t, po.le yellowish 
bro.,fl <lOYR G/2), h0Mogen01.1s, SIL TY 
coa.rse SAND, NR, dry. tSM), (ALLUVIUM) 
C.23,31-24.8 ft.> Cortpa.ct, light olive 
gro.y CSY EVD, hOMogenous, SILT, NR, dry, 
(MU, (ALLUVIUM) 

@ 28.0 Ft. 5"6 inch clayey silt le1yers, 
<o.s-a.o lflCh f',ne SAND layers 

(459.'J) 22.4 

(45~!.0) 23,J 

(4!57.5) 24.8 

@ 

~ 

SP 

@ 

I--

SP 

@ 

~ 

SP 

@ 

-
SP 

@) 

--------------------------------------------------------------------------

LOG 
B0RlfG HD. 
PZ-104-KS 

Siar 

2 OF 3 

DRI..UNO 

SJ'Mf 
11£ 

15•40 

OOE 

flNISH 
TIil£ 

17•58 

DAlE 
2/12/95 1;!/12/95 

REM,W(S 

.... 
VI 
~ ...., 
:i:: 

j 

~ 
IX 

C Lo.I 
.J ~ .J z ::c 

t,) 
-j 

IX! ... 
CD 
nJ en I ¥ C'? ., 

2 a, 
N 
12. 

d 
f.ij 

z ! 
~ ~ -, 



JIIIIIII SOIL BOREHOLE LOG 
LAIDLAW WAITE 8Yri'i'EM8 INC. 

SITE KW£ NG LOCAllON DRILl.tG ME1HDD: 8QfflNGNO. 

4.25 IIIC:h I,D. Holl1;1w Ste"' Auger PZ-104-KS 
SfEEr 

SNFl.ltQ UEnlQO; J OF J 

l.A!DLA\o'/OU2 Rl"FS/MO 
SPLIT sPIJON, e.o Inch 0.D✓l.5 inch (.D. (SP) OlilllJMG 

~EST LAKE LANDFILL SH£LllY TUB£, J,D Inch □.D./c 13/16 inch J.D, CSH> STM1' f'INtSM 
OPERABLE UNIT 2 WA1ER LEVEL 1lfE TIME 

1M: 15•40 17158 

~ DA1£ ~1£ 
NORTHING• 1066993.!5 

CASINGDEPIH l:/12/95 2/12195 Q,\'JUM EASTING• 516820,SO EU.VATl0H 4B2.3 

DRIU. RIG CM£ 75 - TRUCK NOUNT SURF'M:£ COHDffl0NS 
ANCI.£ l1E"#MIG 

SIMPLE HNAIER 

a 3 I I I SWPL£ NUl8R 5 

I 
Nf1 i REIMRK'S 

55 IBCRIPIION OF IM1ERW. 

.... 4 1.6' 

~I 

<24,8-31.D HJ Coripcct to st;FF. r,edlUM -.... 7 u Ero.y CNS), st,-11trl",ed very Fine SANn end -.... 
7 rlltt:O LAVEY SILT. NR, dry, (SC), CALLUVII.JM) SP -.... C4Sl.3) 31.0 -..-31 10 

(Jl.0-33,l Ft.) Cor,po.c:t, r1ediuM dark 9r11y @ -.... ... ,. -.... ...... (N4), ho1'109eonous, F-r1 SAND, tr11c:e -.... .. .. ,, ,... Silt o.nd Cla.y, Nit no,st, <SP), <ALLUVIUM) -.... ~ . ,. - -
.... 
"' Qt 
w 
.:c 

--32 .. ,. . - - -lO 0,9' I ~ • 11 

~ 
e ea.a f't., 6 inch c:la.yey s,lt l11yer, -,_ ........ 

i-- 5 a.ii' ...... co.s-2.0 Inch Fine SAND tc.yers -i-- 4 k•s:o SP -,._ •• 5., - (449.2) 33.J -=-33 12 • +,tit 

@ -
~~ 

C33.1-36.D Ft.) Ver'"y sttfF. ligl-,t gray -..... -.... CN7), honogenoui.. SILTY CLAY, NR. i;lry. -- CCL>, CVEATHERE"D BEDR□CKl -:::- 3-4 - -6 L6' -.... 17 e.'ii' I -,_ 
2B ··~"1 SP -- -:::-35 52 

@) --i- -i.-
~ -i-- (446.J) 36,0 -i--35 E:ncl of Soil Borehote Log 0t 36.0 Pt. -..... -..... -- See F>Z-104-KS Recor'"d oF 0.-1Uh0le for -... -

;::-37 rock aesc:riptions --.... -- -.... -::::- 38 --

j 

~ 
ll:: 

Q w 
..J 5.:: ..J 

i ::c 
t.) 

-; 

IO 
l1' 

' ~ 
~ ' nJ 

ffi 
8 ~ 9 C 

... -.... -.... -
:::- 39 --..... -.... -.... ----40 -'- -- -- -... --41 -.... -..... - a, .... - .. .... -:::- -12 --.... -.... -

Cl) 
1\.1 VI I :,,,: 
M .., .... Q a, .. .... -=- 43 --

N 
Q. 

w -·,·. -·' -i--,4..4. -,i- -, I- -i- -.... -
~ 

Li,j 

I 
Ill I.LI 
0 -' -, r,: 



, 

PROJECr: I.AlCLAW/AI-AI 
Pf'!OJECr NO, il43-l!848 
LOCAtlON: BAIOOEl'OH, MO 

t.. :12 

- 34 

l,o 38 

DESCRIPTION 

0.0-36,0fl 
See Sall Borehole Log 
PZ-104-l<S 
36.o.38.0ft. 
No samples coJIGGted 

AA• :IQ 
... 311 

38.0..84, 7 fl 38,00 
Fresh, medium bedded, palll 
r.ellcwiah brDWl1 j10YR 612), 
-m jrained, med um strong, 
LIM STONE. (ST. LOUIS 
FORMATION} 

.. <Ill 

.. 42 

... 44 

44.9-45,0ft. 
Cla.ylayet 437,00 
45.3-46.6 ft. 45.30 Clay layer 

... 4a 

435.?tl 
"8.6Q 

' 4S 

01:PTH SCALE: 1 :2 

" C ... 
D 

l 
a? 
i, 

SC 
r=€ t:::c 
~ 
~ 
~ 

I 
I::;: 
t=-tf= 
~ 
t:€ t::I: 
::l;;:: 

t ti: 
:::i:; 
'-',t: 

SC: 
~ ti=-
t:€ 
§i= 
l:f::: 

1 
::::c 
Et= ~ 
::::i:: 
t:::c: 
--'-:-,-. -

CAIWNG CONTAACTOR: LA'fNE,WESTli;AN 
□AIL.I.ER: 0. MAHURIN 

RECORD OF DRILLHOLE PZ-104-KS 
BORING METJ,10O: NX Cate & waler 
ORII.LlNG OATE; &i22IS6 • W'4Jll5 
DFUU. RIG: CME 75 

DATUM: Mst. 
COOfiOINATES N. 1\\66993.15 
AZlMlml: o 

Shut 1 1114 24 

COUAA El.EV: -.:i 
E: 51El820,!50 

INCUNATlON: ,IIQ 

J.Jo...i PL·Pllnw P•P~ Fe-FIOlddo 
l:J lt f.Fd C).(lUYll<I K~ CL~inn. I § Q El· S.Ghoa, I.Ml~ Sl,l.$moath Cl(-Qj:Nilo < =-9 S-8..idlr!Q ST-itapp,,d ~ H-tt..d wl:j m ~ ! ~ ,._,..., 1-lftlSldar lf!W.Aou\1h ~Fled Xe I-

i'1i ~ 
NOTES :r~ a: ~ 2:' .. \h 01sco~-um- -TA ~ Ii; 0 0 § WATERLMI.S 

"' "- z INSTRUMENTATION ELEV "'!!.! ::>c i"' ... 
IJ -.. ffi 1i8 llQO ..... TYl'EAND I§ e ~ ~ DEPlli ...... i15 .. ih 1 SUAFACE i all!I ~ 

IFn "' ll: ... DescAIPTION in -io,-t'I ..... og,c:u:~ .. 2 g i:22 ;ll!llU! C'lll'lflV CIITl:ICI,... 

444.30 
311.00 5/22195@14:00 

1 J,f'L.SM Began drilling 
I J,Pl,R l'2} 

• J,P!..R 

• J,PL.R.CL 

100 ' J.PL.A.Fe I .. 
1 J,PL,SM,CL 

' J,PL,SM,CL 
439 30 '~ J,P,R.CL 5/22/95 @ 14;40 
43.00 End of Run 1 

Ill, J,l,R.Fa 

• J,l,R,Fe 
4 J,l'l,R,Fe 

' J,PLR.CL 

100 l! 
"" 

l J,PL.SM,CL 
• J,l,R,CL 

• J,C,R.Fu 

LOGQEO: 0. AI.J..r:MA'f 
.. lL Gelder Associates CHEiCKEO: S. TILTOH -::,-

OATe: 7/t:llllS 

' . 
1 

1 
1 

l 

N 

N 

-

-

-



PROJECT: l.A!DI.AW/Rl,F$ 
PflOJECTNO: ~ 
LOCAllON: EiRIOGETQN, MO 

ROCK 

01:SCRIPTION 

48 38,11-84.7 It. 

50 

Fl8Sh, medium bedded, pale 
yellowish bmwn (10YA 612), 
f•m graJned, medium Sining, 
LIMESTONE, (ST. LOUIS 
FORMATlot-0 
48.0-54.5 ft 
Stylolites common, very lhlnty 
bedded clay layers cammon 

53.5-63.0lt. 
Joinls have lljlpn:;ic:lmalely 

54 1/2 in. of clay 

61.9-62.!lrt. 
112 Abundant arglllaceous partings 

62.G-62.71t. 
Clay layer 

14 

DEPTH SCALE: 1 :l! 

9 
g 
:i: a. 
! 
Cl 

ORILLING CONTRACTOR: LAYNE,WES'l'ERN 
OR!UER: D, MAHURIN 

RECORD OF DRILLHOLE pz .. 104-KS 
BOAING MeTHOO, NXCote 6 wmer 
DRILLING DATE·. 512ai1!5 • llW95 
DRILL RIG; CME 75 

DATUM: Mst. 
COOAOINATESN, !OMil113.1!5 
A:l/MUJ'H; Q 

Sl!QI 2 of 24 

CC!.LAR EU:V: Aaaa 
e: s11111acuso 

INCUNATION: •90 

Nam 
F-FJMJI 
S.Shaor 
IS-hiding 
F•Fwali011 

d ELEV ., 
1.11:Plll "' ::, 

(Fl) IC 

2 

PL•"'-" 
e-c:.-..t 
II•~ 
Sf•SII/IP<ld 
1-ltltgwr 

,i "'15 
AQo i? Ii! 

8~ ~lli 
"' ........ CDICIID 

l!lpla, .. N t\i1 .... o1D1111-

100 
~ 

p.~ F..itlOlodo 
K~ Cl-c::!ay!nll 
IIM-.!llrlnotl ~ 
11-Rcugh H-1-1■.i.cl 
VIW,Rol,Qt, ~Fled 

UITYO,,',TA 

it; ?YPl;:1,Nl,1 

58 g IIIJffFACE 
DESCRIPl!ON C O .... 

J,PL.SM.CL 

J,PL.SM.ct (3) 

• J,PL.SM,CL 
• J,l,R 

J.PL.SM,CL 

J,Pl.,SM.CL 

B.Pl.SM {3) 

• J,l,R (4} 

J,PL.SM,Cl (7} 

J,PL.SM,ct (21 

• J,Pl.SM,CL (4) 

J,Pt.SM,CL (2) 

J,PL.SM,CL (4) 

J,PL.SM,CL (4) 

• J,l.fi,CL 
J,Pl.R 

J,Pl.,SM.CL 

J,PL.SM,CL (2) 

LOOGEO: D. A.UJJWAY 
CH~ !!.'Ill.TON 
DATE; 7Jt3/95 

!,! 
Zc:, a.o i§j 

C, 
~ ~ ~~ [fj ft[ 
..,.0 C 

~~ 
IC i£ I-
U) 

!"' ii: 
i;U1 Hli!2 

z 
~ C ..,. 

~ .... ! .... 
I- i':.i ~ Cl if 
11. ?a 0 

ogs8 ffi 
~=1'1111:11, .... 
:!Ul!!.I 

NcTes 
WATER lEVl:1.S 

INSTFIUMENTATION 

5/1?2195@ 16:00 
EndofRun2 

5/22/95@ 17:00 
EndofRun3 

Golder Associates 



PRQJEcr: LAIDlAW/1'11-FB 
F'AOJECl' NO: 943-21148 
LOCATION: Bl'IIDGli!ON, MO 

DESCRIPTION 

64 38.0-84.71t 

ea 

70 

72 

74 

76 

Fresh, lmldium bedded, pale 
vellowiah brown !10YR 612), 
f-m grained, medium llrang, 
LIMESTONE, {ST. LOUIS 

. FORMATION) 

@G5.6ft. 
Chertlaver 

&7.3-73.0lt 
Stylolltea common 

73,4-83.3 ft 
Abundant lltgillaceous partings 

79.1-79.2ft. 
Clay layer 

DEPTH SCALE: t :2 

§ 
(J 

:i: 
Q. 
< 
IC 

" 

DRIUING CONmACTcR: LAYNE-WliSTERN 
MILI.eft O. MAHURIN 

RECORD OF DRILLHOLE PZ-104-KS ShNt 3 cf 24 
OOUJlfl El.EV: «12.3 80RlNG METHOD: NXCoie&water 

ORlllJNG DATE: 5IZ!flll5 • B/411111 
ORIU. RIG; CMS 75 

J.Jcinl PL,Planar P.Polahecf 
l'-F-... C·tund K•Sloinaldod 
s-!itloll' u~ SM.fknoal'I 
~ ST~ fl.lkiui.'h 
F,Folftcn l~,r~ VIW,l'IGul:lh 

ii: "'8 ii EUN 
:!!~ !~reg IIQD a ... z ! fii DEPTH ,. 8.., 

i5U~ tF1'l II: II: u; Lo ac:,Og ., a ....... N ... IUljll- ... 
• 

• 

OATUM: MSL 
COOF!CINATESN: 106llll93,15 
AZIMUTl1: O 

E: G111m!0.50 
INCIJNATION: ·SO 

l' .. FtiOJildt (!J 
CL~lnll .z 
CH~ ffit1 Hoff-
~Fled ;!:~ ;-TA 

g 
'IYPEAND .::g ;: .. 
IWNACE 1~ ~ DESCRIPTION .. 

J,PL,SM 

J,PLSM,CL 

J,PL,SM 

J,PL,SM,CL (2) 

J.PL.SM,CL 

J.l,R 

~ ~ ,,.. 
z t1 ..J ! w 0 

~ 1i'l a: :!: I-
m C 

Q. ~ 

ii: a~ss! n.,..nv...-
22.t!! 

2 
0 

Ii 
i NOTES 

WATl:R LEWl.S 
INSTRUMl:HTATION 

5122195@17;45 
EodofRun4 

• 8.1.SM 

LOGGEO~ O. AU.OWAY 
CHECl<f:C: S. TILTON 
DATE, l"/t:JJ95 

• 

J,Pt..SM,CL 

J,Pl.SM,CL 

J,Pl.,SM,CL 

J,PL.SM,CL 

J,PL,SM,CL 

J,PL.SM,Cl (2) 

Golder Associates 



f'AOJECT; I.AlOI.AW/RI-FS 
PROJECT NO: ~11&411 
LOCATION: SAIOGETCN, MO 

K PE 

DESCRIPTION 

BO 38.0-114.7 ft. 

114 

118 

s.e 

Fresh, medium bedded, ~e 
yellowish brown (10VR 6/2), 
f-m grained, medium &trong, 
LIMESTONE. (ST. LOUIS 
FORMATION) 

84.7-84.9 fl 
Medium light graJi (Nill, 
ffne grained, SA DSTONE 
layer, flT. LOUIS 
FORM TION) 

84.9-91.4 It. 
:!9hlly weathered. medium 

dei:l, pale yellowish brown 
(10VR 612). r-m clstalline. 
mecjium strong, L MESTONE 
(ST. LOUIS FORMATION) 
Calcite filled frac!Ur•, 
clay flt·led fraolU111$ 
86.3-86.6 ft 
Clay layer 

390.90 

91.9-103.0 II. 
Slighlly wealhered, medium 
beddDG, pale yellowish brown 
(10VR 612), mk:l'C(;,vstalllne 
kl- line grained, medium 
s1rong,·UMESTONE, (ST, LOUIS 

94 FORMATION) 
Abundant argillaceoU5 layers 

98 

OEF'Tli SCALE.: 1:2 

l!I 
0 .., 
~ ... 
< a: 
C!I 

ORIUJNG CONTAACTOR; I.AVNE-Wi5TliRN 
OFltlJ.ER: o. MAHURIN 

RECORD OF DRILLHOLE PZ-104-KS 
OATIJM: MSI. 90R!NG MIITHOC! NXConi& _, 

ORIL1JNG Cl',TE; 5/221115 • 11/4195 
ORILLRIG: CME 75 

alOFIOll>/ATES N: 106fllillla 111 
AZIMUTH: o 

J.Jao,t PL•Plwr ,..~ 
F.f'd C.ruv.ci ~ --.. .. U.Ul'llt.lat!IQ SM-llmixllh 
8-8-.; ST-IIIIP!Md 11-Raud> 
F-F~ 1-111'0!1-,(r Vf!,V.l'lo<V'I 

~ ai 
Di!!CO 

d ELEV ..... 
ill!e z ~8 l'KlD 

OE:PTH ! u., iffi ~8~ 5: !Fl) 0: .... ... ..... gi2 .... - NWllllt•- " .. 

.... ,,_ 
l!I 

~lnll z i 
C 

Cff.a- ,~ IJS 9 H""--
GAF-Grilrl«Fllotl Cl . !z 1~ a: ii:' Iii a 

a. u 
lYPENID 1~ SUl'!FM:E 

DSSCRJPTION I!! 

• J,PL.SM,CL 

399.30 
. 83.CIO 

• J,tR.Cl. 

• J,I.R,CL 

s 113'$ 
• J,~SM-intact 

J,l.VR 

• J,l,R,CL 
J,1.R 
J,l,R 

J,l,R,CL 

. 382.90 
119.40 

Carelo$s 
3111.60 
S0.70 

• B,PL.SM (2) 

? 100 
~ 

J,l,R 

.,.. 
A 
ti 
C 
!' 

m- 4 d 24 

COUAREU!V: G.3 
e: 51m1211.!l0 

INCUNA.ilON: -90 

z 
0 

~ ... 
I 
0 

NOTES 
WATER LEVELS 

JNSTRUMENTAllON 

5/22195@ 18:30 
EndotRunS 
Ended drilllng rcr the i 
day 
fJ.'23/95 @7:25 i 
849g11n drilnng -! 

Core Loss, possible snit 
reek 

5/23/95 @ 8:30 
Endof Rlln6 

l 

LOGGED, 0./lJ.LONAY 
CHECKED: a Tit.TON 
OATEi: 7/1319,5 

Golder Associates 



PROJECT: LAIWWIAI-FS 
l'flOJEm" NO: ~ 
I.OCATION: BAIDGETON, MO 

TYP 

DESCRIPTION 

96 91.9-103.0 ft. 

SIi 

100 

102 

Slightl)t weathered, medium 
bedded,_pale yellowish brown 
{10Yfl 6/21, mri:rocMtalllne 
to line gnuned, medium 
strong, LIMESTONE, (ST. LOUIS 
FORMATION) 
Ahund1111t arglllaceat1s layers 

101.1-103.0lt. 
Abundant chelt 

100.0-1 oa.o 1t 10aoo 
Slighlty wuatheted. lhiokly 
lamlnated, medium dark gray 
(N4), line grained, very 

104 weak. SILTSTONE grades to 
samdy SILTSTOJIII: with depth, 
(ST. LOUIS FORMATION) 

tee 

108 1oao-11e.21t. 

uo 

112 

Fresh, medium bedded, light 
olive gray (5Y 6/1), fine 
grained, medium ulrong, 

• ARGIUACEOUS LIMESTONE, 
(ST. LOUIS FORMATION) 
Stylalltes Pf8S8nl 

DEPTHSCAU!: 1:2 

§ 

i 
~ 
C, 

OAII.IJNG CONIBAC'TIJA; IAYNE•WE!:lTERN 
DAII.J.EFI: 0, MAHURIN 

RECORD OF DRILLHOLE PZ-104-KS 
l!OFIING METHCO: Nit Cara & ~ OATUM: MSI, 
DRILUNG CATE: 5/l!2185-at4185 COOACINATI.S N: 
DAILL fUG: CME 75 AZIMIJTH: 0 

J.,/llflt PWllnlr P.Plllihocf ~ Cl F,FM Cc..v.ct IC~ !;:~Intl z -- U.\/lld.lillnQ' N,Sffloalh e- ,~ B,'S-.U Sf .s!lpplcl ~ H•~ .... , ...... HrrlO,Mf 1/l'l,V.flouglt Gl'IF-8rwt!,.._., ... :z 1-.. !i\'OATA 

i "' ~~ EU.V ~i RQO Ji111., TYPE.AND 
111$1'1ll z 

~ 15 ahfil SUFU'ACE :::, uw 
!Fl) "' "' i ...... OESCAIPTI~ ~ii;! 0 .. 

N .... IDU..- .... 

? 100 

"' 
J,PJ..R 

• J,PL,R,CL 

a1a.20 
106.lO 

374.!l!l 
107.80 • B,PL,SM,Cl 

• B,PL.SM,Cl (5) 

J,U,SM,Cl 

1068993, 15 

:c 0 ,-. < ! ~ ffi 0 ... 
C .. 

~ a: i!5 ~ .. 
rn ... ~ 

ShNt 5 cl 1!4 
COLLAR El.EV: '' 482.3 

E: 15181120.SO 
INC!JNATION: -90 

z 
Q 
~ 

if 
0 

m 

NOTES 
WA'l'Ef!LEVELS 

INSTRUMENTATION 

5/23195 @ 9:00 
Endof flun7 

Core Losa, soft roc:k 

· 5/:.l3/95 @ 10: 10 
Endo! Rune 

LOGGED: 0. Af.l.OWAY 
CHECl<SD; B. TILTON 
CATE: 7/1~ 

Golder Associates 



__ ... ..-' 

PAOJEcr: I.AlDI.AW/1'1!-FS 
PAOJECT NO: IM3-i2846 
l.0CA TlOIII: BRIOGEroN, MO 

AOCKTYPE! 

llESCRIPllON 

112 108.0-118.2 It. 

114 

11e 

us 

11!!1 

122 

124 

U!O 

128 

Fresh, medium bedded, llghl 
olive gray (SY 6/1), fine 
gralned, medium Slrong, 
ARGIUACEOUS LIMESTOUE, 
(ST. LOUIS FORMATION) 
Styloflles prasenl 

364.10 
1 tB.2·119.B fl IIS.20 
~tly M;1athered, medium 

dee!, olive gray {5Y 4/1), 
medium ff rained, medium strong, 
OOLOM ~. LOUIS 
FORMATIO 

3S .!ID 
119,IM21.7 ft. muo 
Fresh, medium beddad. pale 
yello!Nish brown (10YR 6/2), 
medium 17istalllne, medium 
5tron,il' ESTONE, (ST, LOUIS 
FOR TfON) 

121.7-123.2 ft. 
Fresh, medium bedded, light 
olive gray (SY 6/t), m-<: 
iralned, medium sb'on!. 

RGfUACEOUS LIME TONE, 
{ST. LOUIS FORMATION) 

123.2·133,8 fl 
Fresh, medium bedded, pale 
yellowish brown (10YR !il2). 
medium .::=llfne, medium 
stron&l' ESTONE, (ST. LOUIS 
FOR TJON) 
Pyrite at contact 

DEPTH SCAl.5: t:2 

t!l 
0 .., 
~ 
a. 
~ 
t!) 

ORIUJNG C:ONTRACl'CFl: LA\'NE:•WESTERN 
OAII.I.Elt D. MAHUF!IN 

RECORD OF DRILLHOLE PZ-104-KS 
SORINGMETHOO: NXCont&Mdllr 
DRIWNG 01\TE: l:fl2W!l5•1!/411tll 
ORILL RIG: CME 75 

,1,Jln Pl·Plaw P•Pollhld 
F•FIIJI OCuMd K-8lknicltd 
s-si.,., IJ~ IIM~ 
11-Stddlnil !!T•llllli>!:l«I R-flrll.,jj, 
F.f'akllon I-Irr~ VIW,l!ol-'lt, 

>-
d ~1 sf El.Ell 

f"'a z AQD 
OijJ'TH 1!l 8w it .. ~h1 {Fl) "' a;_ ODOO g lil CIP!lf"N 11'11' ......... 

9 1:" 

H) 111CI 

"' • 

F_,-. 
ct.-a.,lflM 
~ 
H-Hnlld 

DATUM: MSL 
CCICRDINATSEI N: 1066983. UI 
AZIMUTH: 0 

i j: 0 

ffil:j < 
I 1,j 9 

CIAF'4-Faed ;:!; w a !i :i- ~ :!';: 
f2 Tl rTY ATA Ill 

u 3: 
TVPEAND ls IIURfACE i ... 

ll£&CAIPTIOII c:r 

B,PL,SM,Cl 

J,Pl.,SM,CL 

J,Pl.SM,CL 

J,Pl.SM.CL (2) 

• J,l,R 

.... 
! 
li1 
C 
i! 

Slleal II of 2:4 

COLLAR El..eJ: 482.3 
s: s111821J10 

INCl,lNATION: -ea 

NOTES 
WATER Ll;.VEL.$ 

INSTl'IUMENTATION 

5/23/95@ 10:40 
EndafAuns 

5!23t95@ 11:40 
End of Run 10 

LOGGED: D. AUOWAY 
CHl:CICED: B. Tll.TON 
04TE: 7/13Jl!I 

Golder Associates 



l'FIOJECT: l.AIOlAW/Al•FS 
flRDJl:CT NO: ~ 
LOCAlTON: BRIOGi.TON, MO 

OESCFUPTION 

' 211 123,2-133.8 rt. 

130 

132 

134 

136 

138 

140 

142 

~ 144 

Fresh, medium bedded, pale 
yellowish brown (10VR 6/2), 
medium crvstalllne, medium 
strong, LIMESTONE, (ST. LOUIS 
FOAMATION) 
Pyrite at con1ac1 

34850 
133.8-135.3 ~ 1a3,ao 

~hlly wealhered, thinly 
ded, light olive g~N l5Y 6/~ 

fine {Jalned, weak, SA DSTO E, 
{ST. ours FORMATION) 
Thickly laminaled, 
arglllaoeous layers 

135.3-137.5 rt. 135.:la 
Ftesh, medium bedded, pale 
rllowish bt~10VR 6/2), 
ne ~rained, m ium strong, 

UM STONE, (ST. LOUIS 
FORMATION) 
Slylolillo 

137.5'140.0 rt. 
Fresh, thinly bedded~e 
rlfowish brown (10 1:1/2), 
ne ?irained. medium &trotl 

ARG l.LACEOUS LIMESTO E. 
(ST. LOUIS FORMATION) 
Includes fine sand and ,ilt 

140.0-144.7 ~ 
Fre!iih, thickly bedded, pale 
~ellowi!iih brcw~10YR G/2), 
~rained, m lum strong, 

LI STONE, jST. LOUIS 
FORMATION) 
Stylolillc 

l!I 
9 
Q 
:c 
IL 

a? 
l!I 

RECORD OF DRILLHOLE PZ-104-KS 
BORING METHOD: NX Cam & wai.t 
ORIWNG DATE: ~. Ill~ 
ORIU. RIG: CME 75 

J..h:io-11 PIA'lanar P.Palncl 
F-FOIII C-tuw4 K•5llwloldld 
11-St,o ... 11-11~ SM,iho,,e, 
a.~ !IT-Bllppod fl.flol.lltl 
F-FCllalbn I·~ Vfl.V •. Flq;t .. .. lg Q IC 

El.EV 3§ Jw AQO a ... 
DEPTH z !i Q.sie ... :, IJ,.. a ~ .. ll'l) a; II: 

"":-~~s ao,c:u, 
" 0 atv•N .... 

T'l'PE.&NO 
$URFACE 

OATUM: MSL 
COOAOINATes N: 10i'!69!l3.1$ 
AZIMUTH: 0 

O!SCRIPilON 

• J,PL.SM,CL 

J,l,SM,CL 

:: w.,c J,l,SM,CL 
:: 134.20 .. 

• B.P!..SM .. 
: ~· .. 

• J,PLSM 

J.Pl..SM.CL 

12 100 
~ 

J,PL.SM 

J,PlJIM 

S/1,Nl 7 al 1!4 

COUJU:la.EV: 42.3 
E: li188m!IO 

INCLINATION: -90 

NOT&S 
WATER LEVaS 

INSTAUMENTA110N 

~/95@12:20 
dofRun 11 

DEPTH SCALE: 1 :2 
DF!IUJNG CONTRACTOFI: LAYNE•WESTEFIN 
OAIU.SR: O. MAHURIN 

LOGGED: D. AU..CNIAY 
CHECICED: B. TILTON 
CATE: 711:WS 

Golder Associates 



PflOJECT: t.,IJOI.AW/Rl-fS 
PROJECT NO: &43-2848 
LOCATIOH: 8fllOGETON, MO 

144 

DESCRIPTION 

144.7-149.2 tt. 
: Fresh, !hicldv bedded, light 
olive gray (tl'f S/1). f-m 
grained crystaJ]lne, 
medium strong, ARGILlACEOU$ 
LIMESTONE, (ST. LOUIS 

146 FORMATION) 

148 

149.2-15;!.2 ft. 
Fresh, medium beddedi&alt1 
yelfowlsh brown (10YR ) to 
medium gray (NS), line 

100 crystalline. medium strong, 
LIMESTONE, (ST. LOUIS 
FORMAl'I~ 
Styloli!.es argilla!:aoua 
p,:utings common 

152 

152.3-154.5 ft. 
Fresh, medium bedded, light 
olive g rav (5Y 611), f-m 
grained. medium strong, 
AAGILLACEOUS LIMESTONE, 
(ST. LOUIS FOAMATION) 

t54 

154.6-162.3 ft. 
i=resh, medium bedded, pale 
yi?Howish brawn (10YR 612), 
~ne ~rained, medium strong, 
LIM STONE, csr. LOUIS 
FORMATION) 
Stylolitic. a.rgilfar::eous 

156 partings 

158 

160 

OEPrH SCALE; 1 :2 

C, 
0 
..J 

~ 
n. 
~ 
Cl 

DR!UJNO CONTRACTOR: lAYNE•WESTEf!N 
ORIU£FJ: O. MAHUAJN 

RECORD OF DRllLHOLE PZ~104-KS $11e,,1!10f;.A 

COi.i.AA El.el; 4112.:1 
!::151~ 

INCUNAllON: -80 

BORlNGME'ltlOO: NXCote&
OAlWNGOATE: !;r.!2/!l,5·6/<1,/115 
OAlU. RIG: CME 75 

J.lak,j Pl.•Phlnlr P·l'l:lllhod 
F·FlliUII co..-nd ~ 
S.snt ... u-~ SIUmoolh 
S-a.adrng ST•~ Fl-~ 
F>Foblkm ~fir~ \IIW.Rolql 

... 
g a: 

~~ •~EV "'"' t:w "'i-5 IIQO 
DEl'lli 2' 8frl i ffi ,a!' :, 

!Fil 
., 

0: ...... Q00-0 <> o a w-a.--.,, rr.t..,IIO:m..-. .... 
338,10 1 
144.20 

1:3 100 
'JI, 

3211.10 
1.54.20 

14 ,~ 

DATUM: MSI. 
CCORO!NAt'ES N: 106698:;l,15 
AZJMlliH: o 

Fi,.FoiOJldo 
Cl CI.-Cll!r Intl z 

I i Cl+-Ofo:lola 

~~ 
..,. 

l+H•olod ~ ..J ! 
Gf!F<lr;ml~ ... 

~ 
... z ~ z j- ~ 

0 3:i 
1'YP-1:AN0 lg e: ~r i o~i8! SURFACE 

~.J CE$CR!P'fl0" ~n 12a2 
n...-inlQ-r 
Nini•utm cc fC a: a: a:. 

J,PL,SM 

J,PL.R 

J,Pl,R 

J,PL,R 

B,PL,SM, CL (:l) 

B,PL.SM,CL {2) 

B,PL.SM (2) 

~ 

~ NOTES 
II.I 
ii: WATERUWEI.S 
0 lNSTI'iUMENTATION 

5/23195 @ 13:00 
End of Run 12 

5123195@ 14:10 
End of Run 13 

• J,PLSM 

LOOGEO: 0, /!J.J.OWAY 
CHECl<EO: It Tll.TON 
OAT!::: 7/t3/95 

B,l,R 

Golder Associates 



PROJECT: I.AlOI.AWm!•FS 
PROJECT NO: 9434114 
LOCATION: BRICGEroN, MO 

16D 

162 

164 

llescRIFllON 

160.2-161.2 It 
Abundant clay mnes, sllghlly 
weathen,d rock 

162.:3-167,6 It. ~-CO 
Fresh, medium bedded, gray'1f0 
orange (10YR 7/4), f-m 
crystalline, medium Slrong, 
ARENACEOUS LIMESTONE. 
(SALEM FORMATION) 

167.13-171.7 ft. 
Fresh, medium bedded, pale 

1ss yellowish brown j10VR 672), 
m-c grained, medium strong, 
ARG!LtACEOUS LIMESTONE, 
(SALEM FORMATION) 

170 

171.7-185.0 ft 
Fresh, medium bedded, pale 

172 yellowish brown {10YR 6/2), 
f-m crystalline, medium 
strong, LIMESTONE. 
(SALEM FORMATION) 

174 

:' 176 

175.3--190.1 ft 
Abundant arglllaceous layers 
and partings 

fJEPTH SCAJ.E; 1 :2 

I!) 

s 
Q 
:c 
a. 
< a: 
I!) 

Dl'IIUJNG CONTAACToR: LAYNE-WESTERN 
tlAII.U!R: O. MAiiURIN 

RECORD OF DRILLHOLE PZ-104-KS 
BOAING Me:lliOD: NX Cam &
ORIWNG OATc: ~ • ll/.f/115 
DRILL RIG: CME 75 

J.JCflt PL·Planlt p~ 
F•F .. C-Cu'Ytd K-Blconsklocl 
IMl,or u-~ SM-aliieott 
8-lltddng S1"-111oppoc! R-Aclq, 
F•Fl1Ullon ~ VII-V.RwGt, 

le 0 ELEV ...... jw z 5g F\Q0 
lll!l'1H s uw tiil i !l'll a: 

IC c .. iii g 8 

318.10 

15 ·~ 

,._,,"°"1de 

OATIJM: MSL 
COORDINATES N; 1068993.15 
AZIMUTH: D 

Cl.,Cby tn4!II 
CH-<:Hoiila 
H-HaloKI 
MF-Gnr,i,I Filed 

;rA 

1YPEAND 
SUFll'ACE 

DEIICRIJ>TIOH 

• J,l,R 

174.l!O 

18 100 
% 

6,Pl.SM,CL (4} 

B,Pl,SM 

Sheol II Of 24 

COUAfllol&V: 423 
E:111~ 

INCI.WATION: -Ila 

z 

11011:S 
WATER Lla\lELS 

INSTAUMlaNTATION 

@162..3ft. 
Inferred lop of SM.EM 
FORMATION 

5/23195@ 15:00 
End of Run 14 

5/23195@ 16:00 
EndofRuJJ15 

LOOGEO: D, AUOWAY 
CHECKED: B, TILTON 
DATE: 1/t:1195 

Gofder Associates 



PflOJECT: I.AIOV,WIFU-FS 
PR:l.lECT NO; 943-2848 
LOCAT!Otr. MOOl:T0N, MO 

~ 
\lj 
'<n!H 
. -=

,;., 

~ PE 

0£SCRIP11CN 

178 171.7-185.0 It. 

1711 

182 

184 

186 

188 

100 

Fresh, medium bedded, pale 
yeHowillh brown (10VR 6/2), 
fine to medlUm ervstaJ!ine, 
medium lffll'JllD, LIMES.ONE, 
(SALEM FORIMTION) 

178.4-185.0 It. 
Abundant c:hert llll'lll'S and 
nodules 

185.0-186.7 ft. 
fresh, thickly bedi:led, pale 
rllowish bra;:_J1DVR612). 
ne ~rained, ium stronit' 

ARG LLACEOUS LIMESTO E. 
(SALEM FORMATION} 
Chert nodukls abundant 

186.7•188.0 It. 
Slightly weathered, thinly 
bedde<l. medium gray (NS), llne 
end medium fained, medium 
stro1t_LIMES ONE, (SALEM 
FOR T!ON) 
Abundant argillaceous pattinss 
and fa~ers 

189.0-197.2 ft. 
fresh, thinly bedded to 
lhlcldy bedded (with depthh 

. ~ yellowiah l:irown [10Y 6/2), 
•m grained, medium strong, 
ARGILLACEOUS LIMESTONE, 
(SALl;M FORMATION) 
Abundant chert nodules 

DEPTH SCALE: 1:2 

8 ., 
Q 
l: 
IJ. 

~ 
l!I 

DfllWNG CONTI'W:TOA: IA YNE-Wl;STERN 
OAIUER: 0. MAHI.JAIN 

RECORD OF DRILLHOLE PZ-104-KS Shem 10 at 24 

C0U.AR El.EV: ~ llQf!ING METHOD: NX Core Iii WIiier 
CRIWNG DATE: !!122195 • 11/418!! 
ORIU. RiG: CME 7ll -F-Fu 

S,l)t,g-

s-s.acrno 
F.J'..-. 

l;l,.liV g 
"' DEPTH :, 

(FT) 0: 

l!9B.10 
18'1.20 

17 

PL.f'llnlr P.l'ollllwd 
C-cuv.d l(oSlllnlldo4 
~ IM•llmo<llh 
51',&llpplHI R-Rcitvt 
f.11t19M" Vff.V.llou\'.I, 

i'i: "'8 ~I h; 8~ 
liQD 6"-

i' !i8 
0: .. IL 0 ...... : I GID .. N ..... m•-

100 
~ 

LOGGED: 0, AI.WWAY 
CH£CKEc: a TILTON 
DATE:: 7/13195 

OATIJM: MSL 
COOAOINA TES N, 1ll6611!l3. l5 
A2lMUTH: II 

E: lllllll20.!!0 
INCLINATION: -DD 

"--""°'""" Cl.,Clilyo,8 
~ 
H-Hoalld 
GFIF-GnMll'hJ 

TA 

TVl'EAHD 
SURFi\CE 

Df;SCll!PTION 

J,Pl.,SM 

J,PL,R 

J,PL,R 

S,Pl.SM,CL 

B,PLSM.CL (2) 

l!I z i= 
ffi1;i l!I 

~ ffi Xe 
~l; $ El 

"' 3: 
!,! 

il:-8 ll: ~.. -~ ... 0: 0: 

Ui\HH C) 

C 
41: .,. 
9 ! ... 

~ ~ 0 
a.. l!!; 

...... 8 
QlnODlil'f f'>_,.,..,.,..' 
!21! I 

z 
0 
j::; 

I 
0 ... 

NOTES 
WATISR LEVELS 

INSTRUM!l:flITA1'ION 

5/23/95 @ 15:45 
EndofRun15 
Finished drilling ror lhe 
day 
5124/95 @ 7:30 
Began drilling Run 17 
Water level be.fare 
drilling @ 112.0 ft. 

Golder Associates 



PROJECT; lAlD!.AW/Rl,F'S 
PflOJECT NO: 943-2848 
LOCATION; SFIIOOITTON, MO 

1112 189.{>-1972ft. 

194 

!!HI 

Freah, thinlv bedded to 
thickly bedoi,d (wllh deplh), 
JJale yellaw!sh l)rown (1 OVA 6/2), 
f-m aralned, medium strong, 
AR~UACEOOS LIMESTONE, 
<SALEM FORMATION) 
Abundant chert nodule& 

197.2-204.0 ft 
Fresh, thickly bedded, pale 
yellowish brown (10VR 6/2) and 
meclium gray (N5), llnt1 

1ee grained, medium strong, 
LIMESTONE. {SALEM 
FORMAT!ON) 
Abundant large, strong 
m>dule& and lilyera of chert 

ii!02 

204 204.0-222.7 ft 

ale 

',i)B 

/ 

Fre:ih, medium bedded, gravf.sh 
orange (10YA 7/4), madil.lm 
Cl\l&till!lne, medium sllCing, 
LIMESTONE, {SALEM 
FORMATION) 
Sllici!ied zones and abundan1 
chert 

CEl'TI-UlCALe: 1.2 

§ 

I 
I!! 

DRILJJNO CONTRACTOR: LAYNE-WESTElAN 
OAIU.ER: D. MAHURIN 

PZ-104-KS RECORD OF DRILLHOLE 
80AING METHOC>. Mc Collt ll - OATIJM: MSL 

Shtet 11 DI 24 

alt.LAA ELEV; 412.3 
ORlWNG OAT!;, ~. ll/4/95 
ORIU. RIG: . CME 75 

COOADINATES N: t08B!l!i3.1 !! 
AZ!MU'!H: 0 

I:: l'i11l1120.l50 
INCLINATION: •IIO 

J.Joirll ,.._,_ 
N'Gllhod F..,,tlOldl:lo 

F•FU C-Ql\otd K,Bllcanlfdld ct.-Qoy !nil 
s-si-- u.~ SM.,_ CH-a-
1-Blldt:ti,g BT~ ff.lb.di H-1-!Nlocl ,._,_ 1.,,,.... IIA-V,flot.Cf> GRl'Gavll Fllln! 

,,_ Cl OAT 
g wf "'8 lilV 

i:!e .. :Sg RQD ii!.., t'YPJ.Nll) 
DliPTH 5 ... ffi B!lflf'ACE a: 

u., 
~ ... ~8~ .. 

(FT) IC ~ a:aco ~:-... t. .... 
lllilllll ... N .... 

16 ·~ • J,PL.SM,CL 

LOGGED: 0. AUOWAV 
CHECKED: B, TILTON 
DATE: 7113/S!i 

J,PL,SM,CL 
J,PI..SM 

• J,l,R 
• J,Pl.,R 

J,PL.SM{3) 

J,Pl.,SM 

!,!: 

fg 
~ .. 
C, 

I!! 
l :r 
ffit,'j 

... 
I!! 

I :i:c 

i" Cll 

IC ,=., 
"' ua: u 

0 
C 

rti 0 .., 
i I-

i!; 

f 
ii Q1g1§ 

,....na..-

IH!l12lll 

% 
0 
j::: 

r! z NOTES 
WATEFI U::VELS 

INSTI'l\JMl:NTATION 

5/24/85@ 8:40 
End al Run 17 

5/24/95@ to:15 
End ofRun tB 

Golder Associates 



PROJECT: LAIOI.AWJRl,-FS 
PliOJECT NO: IM3--2!l4a 
LOCATION: ~etON, MO 

KTVP 

OESCAIFTION 

208 204.0-222.7 It. 

210 

212 

216 

218 

:2Z! 

Fresh, medium bedded, grayfsh 
orange (10YR 7/4), medium 
crvstalline, medium ulrong, 
LIMESTONE, (SALEM 
FORMATION) 
Slllcifiad zones and abundant 
chert 

222.7-228.0 It. 
Slighlfy weathered, medium 
bedded, grayish orange 
(toYR 7/4), coarse 
crystalline, weak, 
FOSSILIFEROUS LIMESTONE, 
(SAi.SM FORMATION) 

,124 Highly sil!cioUII, argfllaceous 

OEPTHSCAI.E: l:2 

l!J 
g 

~ 
~ 
e, 

ORJUJNG CON'll'W:n'OFI: lAVNE·WESll:RN 
DRILi.ER: C. MAHURIN 

RECORD OF DRILLHOLE PZ..104-KS Shei t2 Cl! 24 

COLLAR ELEV: 482.3 BORING ME'l'Hotl: N)C Cam I. omiir 
CAIi.UNG OAll:t; 5IZIJll!i • 8/'.cr.lS 
ORIU. AIG: CMi; 71!i 

J.Jcn PL,l'IIN, ,.....,.._ 
F•F"'4 C-Cu\lod ~ 
11-lihoar U•llncUdr,g Bil..,_ 
11-Bo«iir,g &T~ ~ 
M~ ~ Vft.l/.~ .. rs ELEV c:i "'i .. .. "' RQO i? ... z BM hf OEPTH :, ff .. 8 .. 

CFlJ IC a: a- < 
::;2 N1t.llill~ g i 

22 I~ 

LOGG!i;C; 0. Ar.l.OWAY 
Citl!!CKEC: a ill. TtlN 
OATe: 7/l 319:i 

i:.oFoO,i:ido 
CL-Cli\0-
CH~ 
H-M•alod 

OATI,IM; MSL 
CCX'.ll'CNA lcS *. 1o1ie&e3. Hi 
A2lMU'lr!: 0 

GRf'.Grztol Fla<! 

NT! u CATA 

'l'VPEMD 
l!UflFACE 

DESCl'IIPTION 

J,Pl..SM 

J,Pl..SM (2) 

J.PlSM (2) 

J,l,A 

J,Pt..SM (2) 

Carel.o&8 

8.PL.SM (2) 

I:: 5tllll20,l!Q 
INClJNATION: •&Cl 

NO'rES 
WATeRI..MLS 

lNSTRUl\4ENTA TION 

5/24/95@ 11:40 
E"ndofRun 19 

Core Loss 

Core Loss, washed out 
5/24/95 @ 13:20 
End ofRun20 

Core Losa (clay ?} 
5/24/95@ 14:00 
End ofRun21 

> 10 mechanical 
breaks/loo! 

Golder Associates 



PAOJECT: LAIOl.AW/Fll•FS 
PFIOJECT NO: 843-2ll4e 
LOCATION: BFaDGETQN, MO 

OliiSCRrPTION 

2l!4 222.7-228.0 ft. 

221! 

Sllghlfy wealhered, medium 
bedded, grayish orange 
(10VR 7/4), coarse 
crystalline, weak. 
FOSSILIFEROUS UMESTONE, 
(SALEM FORMATION) 
Highly siliciou11, argmaceous 

228 228.0-230.7 ft. 

230 

SliQhlfy wealhered, medium 
beddea, grayish oaan e 
(1OYR 7/4), f·m c lne, 
medium strang, L MESTONE, 
(SALEM FORMATION) 

230. 7-238..9 ft. 
Slightly wealhered, medium 
beddecl, g,ayis-h o=an e 
(10VR 7/4), m-c c Jim,. 
medium strong, LI ESTONe, 
{SALEM FORMATION) 

m Arglllaaeous.. sllicious 

2:38 

2:W.9-247.4 ft. 
S!l!lhtly wealhered. medium 
beclded. grayish orange 
(10YA 7/4}, m-c cryslalllne, 
medium litn::1119, LIMESTONE, 
(SALEM FORMATION} 
Argll/aceou11, &ll!cious, 

.i?«J Includes lossllileraus zones 

OEf'THSCALE: l!l! 
DRJUJNG CONTPACTOR: LAYNE,•WESTERN 
CRUEA: 0. MAHURIN 

RECORD OF DRILLHOLE PZ-104--KS 
OATUM: M$L BORING Mlm!OO: NXCora&watc,, 

ORJWNG OATE: !5lll2/05• lll,wl; 
ORIU. RIG: CME 15 

J,PL.R 

F.U,R (,2) 

J,PL,R 

J.PL,R 12} 

J,PL.R 

B,PL,SM.CL 

COORCtNATES N: 1DBOff3.lll 
AZIMUTH: 0 

Sh11111 13 al 1!4 

COUAA El..EV: -4112.3 
E: 51BB20.50 

INCLINATION: -110 

NOTES 
WAlERU:VaS 

INSTRUMENTATION 

5/24/95 @ 15:30 
End ofAun22 

236.0-237.0 ft. 
Addltional mechaniaal 
breaks 

5124/95@ 16:00 
El'ldofRun23 

LOGGED: O. AUS:lWAY 
CHECKSJ: EJ, lll.TON 
CATE: 7/13195 

Golder Associates 



PROJEC'l': LAlOLAWJm-FS 
PROJECT NO: 843-21148 
LOCATION: BRIDGETON, MO 

OESCFIIPnON 

240 238.9-247.7 It. 

242 

Slightly wealherad, medium 
beadecl, graylsh=ran e 
(10YR 714), tn-c fine, 
lmldium strong, LI ESTONE, 
!SALEM FORMATION) 
Argillaceaus, sillcious, 
includes foallilarous zones 

247.4-256.B ~ 
Fresh, medium bedded, light to 
medium gray (NG to N5), m--c: 

2~ ciys!alline, slrong, 
FOSSILIFEROUS LIMESTONE, 
(SALEM FORMATION) 

252 

254 

CEPTHSCAI.E: l:2 

§ 
9: 
if 
~ 
~ 

DAIWNG COITTRACTOR: LA'l'N6-WESTERN 
OAlLl.£R: 0. MAHIJl'IIN 

RECORD OF DRILLHOLE PZ-1Q4..KS &beet 14 al 24 

CiOU.Afl El.SV: "82.3 BORING METHOD: NXC!lns & WUif 
DAIUJNG DATE, ~ • llf4/95 
CRILL FUG; CME 75 

.hlCi'lt 
F-Fiu! 
S,JiMa, 
B-lhdcfn; 
F,f ......... 

El.EV i 
l!EPTH z 

::, 
(Fi) a: 

Pl..,.._ p.~ 
~Id K....-.i 
U-U~ IM-emoc.tl 
ST,BYpp,od R,Aour,n 
I~ VIW. llau;tl .. 

:! I a: 

W§ i"' ... RQO i <e fi8~ 1 ... ., 
a: f ii! .. OCCIO .. 0 

., ... ft N•IO'IIII..- .. "' 

LOGC'lEO: 0. AUIJWAV 
C!-tiCl<EO: B. 111.TCN 
OATE: 7113/95 

DAT'JM: MSL 
COOFIIJll'lATES N: 1011111193. 15 
AZIMUTH: o 

F..,,~ 
CI.-Claylnll 
CH-a,lonls 
H-lklltd 
Bf!F.Ot.111111fi;lod 

DATA 

TYPE:AHO 
Sllf!FACE 

DliSCF!l1"110fi 

J,PL,R 

E: ~!lllll!0.50 
INCIJNATION: •!kl 

NOTeS 
WAMLEVELS 

INSTRUMENTATION 

5/24/95@ 16:45 
End ofRun 24 

Golder Associates 



PROJECT: lAJDl.AWM-FS 
PROJECT NO: II~ 
l.OCATION: EIRICGE'TON, MO 

256 

25.9 

280 

262 

I( PE 

DESCRIPTION 

l!l!B.Dll 
256.3-258.8 It 256.30 
Fresh, !hint bedded, medium 
dark ;rav { 4), fine /:rained, 
medium slrcng, SIL STONE. 
rNAP.SAW FORMATION) 

223 . .50 
258,8-260.8 It 258.80 
Fresh, medium bedded, medium 
gray (~~-c=line, lllront, I EROUS 
LIME TONE, (MARSAW 
FORMATION) 
Argllll'U:11lOUS, s!llclous 

21!1.50 
260.ll-264.6 fl 2£!0,IID 
Fresh, thinly bedded, olive 
grav (5V 4/1), verv nna 
gralned, medium strow, 
SILTSTONE, (WARM 
FORMATION) 

217.70 
264.li-267.2 ft 284.IIO 
Fresh, lhlnlv bedded, medium 
dark grav (N4), c:oarse 
cryslalline, strong, DOI.OMITIC 
LIMESTONE, (WARSAW 
FORMATION) 

ae Chert nodules common (<5 mm.) 

267.2·27t.9ft. 
Fresh, medium bedded, olive 
gray (SV 411). line !,TI!ined, 
medium stronq, ARGllLACEOUS 

2ea LIMESTONE, ~ARSAW 
FORMATION} 

270 

271,9-274.0 fl. 
Fre.h, thinly bedded, medium 
dllfk gray (N4), coarse 
c:ry.st.a.lline, Sll'~!19, DOLOMITIC 
LIMESTONE, (WA!'lSAW 

.~72 FORMATION) 
Chert nodules common {<5 mm.) 

OiPTH SCALE: 1 :2 

l!I 
g 

~ 
D. 
< 
ffi 

ORILUNG COtITTIAC"i0R: LA\INE:.wam.AN 
ORIU.iR: 0. MAHURIN 

RECORD OF DRILLHOLE PZ-104-KS Shaat ts er 24 

COUAAEI.EV; 482.3 BoRING METHOO: NXCata. wom 
CAIWNG OATe: 5/22185 • !ll<IJ!II.I 
CAlLL AIQ; CME 7li 

J.IIIO'II PL·""-
F•Fd c.o..rv.a 
11-lil'INr u-u~ 
11-8.-,g sr~ 
'"'- J.llrog,ar .. 

ELEV 0 ..,Iii z "'ii Flatl 
DEPTH ~ 81i1 

tFI) "' ., 
ill! LOI t:ic au "' 

25 

223,10 
2!i&.l!O 

:!t! 

218.10 

ii,: 

100 
% 

100 
% 

LOGGED: 0. Al.JDNAY 
CliEcl<EO: B. TILTON 
OATE: 7/131115 

., .. 
""' 

,.,~ 
CL.-c!aylnll 
Clf.CNclllta 
11-i!.-

DATUM, MS~ 
COORDINAi"ES N: 1068883.15 
AZIMUTli: 0 

" z % 

I~ I; ti 
0 ..c 
C ... ... OIV'-llraYOl .... !1 fA 0 o-z ,r z 
~ frnNIJI rA ~- ... -

Ill 

II 
'l"fl'EAND Is E: ~ 11a SURl'1'C!i 

DESCRIP'/lON 
,.,.., 

!U " 

B,PL,SM,CL (2) 

B.Pl.SM (2! 

J,l,R 

J,U,SM 

J,PL.SM 

I 
1.1 
~ 

E: 5111820.:IO 
INCLINATION: -Ba 

0 
i:: 

i 
if 
0 
I-
U) 

NoTES 
WATER lEVS.S 

INSl'flUMENTATlON 

256,3ft. 
Top of WARSAW 
FORMATION 
encountered 

5/24/95 @ 17:30 
End at!\in 25 

5/2W95 
6 In l5tllel CU!ng 
installed lo W.0 ft ill 
9 7/8 In. borehole and 
15eaJed with cement 
Core drlmng resumed 
6/1/95@ 11:00 

Golder Associates 



f'FIOJE(:T: LAICLAWJAl.f'S 
P!'IOJECT NO; 1143-~ 
LOCATION: SRIOOl:TON, MO 

274 

2711 

278 

OESCFlll'TION 

271,9-274.0 ft. 
Fresh, lhinlv bedded, medium 
dark gray (N4), cowse 
01'/stalffne. stn':!!1$1• DOLOMITIC 
LIMESTONE, (WARSAW 
FORMATION} 
Chert nodules common {<5 mm.} 

274.0-279,9 ft 
fresh, thin to medium bedded, 
olive g,ay (5'f 4/1), wry fine 
irainecl, medium SlronB;-

RGILLACEOUS LIME ONE. 
rNARSAW FORMATION) 
Porous, (<1 mm. open vugs) 
274.4•275.5 ft 
Several C":'Y caJcire 
~atal fl led YOlclS 
(<l!in.) 

279.9-295.7 ft 
l!ll0 Ft&.;;h, medium bedded, light 

ollve gray (5Y 8/1), coe:se 
crystalline, medium strong to 
st.rong, DOLOMITIC LIMESTONE. 
fNAFISAW FORMATION) 
Abundant chert nodules 

212 

214 

:ii.BIi 

(<2 mm.), fossilllerous with same 
sllltifled zones, stylollllc 

21J4.2-2B5.4 It 
Owe gray {SY 4/1), 
Atgll!aceous Limestone 
layer 

OEF'll1 SCALE: I :2 

8 .., 
g 
I: 
IL 

~ 
0 

ORJl.1JNG CONTRACTOR: 1-A'fM::•WESTl:l'IN 
ORl!.1.ER< D. MAHUA1N 

RECORD OF DRILLHOLE pz .. 104-KS 
DATUM: MSL IIORINGMETHOD< MCCcn&~ 

OAIUJNG CATE: ~ • 11/""95 
DAILL RIG: CME 7$ 

COORCINA Tl:5 N: 10i!6993.15 
A2lMU'l'H: 0 

J.Johl PL-l'llirw 
F•Fd c~ 

""""' u-~ 
11-Stdllln; sr-lll"l'Pdd 
F•Fobtlan l•lrTog,Jar .. 

'" i 
a: 

II:~ ELEY i~ flQD Im DEPTII z BM :) 

(FT) "' a: ...... 0000 
11!1!11),'IJ"N N"l",am-

l!7 TOO 
~ 

196,10 
2!14,20 

~ h-l'loO,ua 
l(.SIMoklld CL.ctalylml 
5M-Smooh CH~ 
R,RalJoh H-H.-
YR-V ....... ~ Roel 

ITYOATA 

jw 1Yl'EAHD a~!ll SURFACE u!l 
DE!iCR!f'TICH .. .. .... 

J,Pt..SM 

• J,C,SM 

• J,1.R 

• J,l,R 

J,1,R(4) 

BJ,SM 

J,l,VR 
J,PL.SM,Fe 

J,Pl.,SM 

i r 
ffi~ la 1;S ffi i=0 0 i~ a: :, Iii 

Sheet IO of 24 

C0W.AA El.EV; 4112.3 
E: 518820.50 

INCUNATION: ·llO 

NOTES 
WATERI.EVElS 

INSTRUMENTATION 

274.4-275.Sft. 
Possible high porosity 
zone 

6(1/95@ 15:25 
End of Run 26 

LOGGED: Cl. IJJ..(NIAY 
CHECKED. B. TILTON 
OATE: 7/13/!lli 

Golder Associates 



l'l'IOJECT: LAID!.AWJRI-.FS 
l'ROJECTNO: ~ 
LOCATION: SRlOOl?;l'Olf, MO 

2118 

290 

294 

DESCRIPTION 

279.9--295.7 fl 
Fresh, medium bedded, light 
olive grey (SY 8/1). cmtme 
arystatllne, medium lllmr:ig kl 
stro11g, DOLOMITIC LIMfSTONE, 
(NARSAW FORMATION) 
Abundant chen nodule& 
( <2 mm.) fcssllllerOll$ with 
some alllcified mn•, 
stylof!Uc 

295.7-303.7 It. 
296 Fresh, thinly bedded, medium 

dl!ffl gray (N4), very line 
grained, madlom a!rDng, 
ARGILLACEOUS LIMESTONE. 
fNARSAW FORMATION) 

297.5-299.3 ft 
Partially sillcilied, porous 

2911 (open vugs c:3 mm.) 

!304 

299.3-303.7 It. 
Rack becomes weak due to high 
clay content 

:.l03,7-305.0 It. 
Fresh. thinly bedded, medium 
graj,' {NS), COBJ'DB Cf\l_Stalline, 
mei1l1,1m strong, LIMESTONE, 
rNARSAW FORMATION) 

OEPl'H SCAU!: 1 :2 

g 
0 
i: 
a. 
i! 
Cl 

DAtWNG c:cNTl'II\CTOFt LAYNE•W~TEl'lN 
Oflll.l.ER: 0. MAHUFIIN 

RECORD OF DRILLHOLE PZ-104-KS ShHI 17 Ill 24 

COUAA ELEV: 118::!.3 60fQNG MIITHCD: NX Cclnt & wMlo! 
OIIIWNG DATE: 5J22/D5 • 114195 
DAILL FIIG: CME 75 

J.Jon P~-l'lilnor p~ 
F-Fd e.c...-i ~ 
!Miho• IMJ~ 1111.a.-m 
15-B•cldna ST,SIOPpod ff.~ 
/1.F- ,.,~ 1111-V.Raugt, 

,,. ..... 
g "' I fl El.EV "'"' ill!!!'! z :!13 RQD u a: DEPTH :, u., !"' ~8~,. 

IFTJ a: 
a: g iilG ...... C, .... 

C'lt'IW"ID'iD ... .. .. 

• J.PL.SM 

30 1~ 

LCGGliC: 0. AI.UJWAY 
CHECKED: B, TII.T0N 
OAT!i:: 7/f3/9S 

• J,l"L,SM.CL 

DATUM: MS1. 
CCOflDINATES N: 10ll8993. 15 
AZIMUlH: o 

E: !i11!a:l1Ui0 
INCUHATION: -60 

NOlES 
WATilRleVELS 

INSTRUMENTATION 

6/1/85@ 16:20 
EndofRun29 

Golder Associates 



RECORD OF DRILLHOLE PZ-104,.KS 
l'ROJECT: LAIDI.AW/Rl•FS 
1'110.JECT NO: 94:1-2148 
LOCATION: SRIOGETON,MO 

304 

308 

T'lf'E 

Ol:SCF!IPTION 

177.30 
305,0-309. 7 ft. 305.00 
Fresh, thinly bedded, medium 
dark gray {N4). VI.ill)' line 
grained, weak, SILTSTONE, 
(WARSAW FORMATION) 

309,7-313,5 It. 

§ 

~ 
I 

BORING MfmiOO; NXO!ire &Willer 
DAlLUNG DATE: ~-tl/411!5 
DAILL RIG, CME 75 

J.Joinl p~,l'!aln,r i>-~ 
F,Fai1 c-ci.,,,1H1 KoSlkonll<tod 
$-Sl\t.ar IJ.\lncUalng SIHmoal1 
B,s.ctdng ST 4!IOpptll fl,f!atJo1 ~-F,,._,, l•llrlll',llr Vfl.V.lla.v, .. .,, .. 0 

ci "' El.ill """ u~ jw., z 88 l'laD z rsff~ g DEPTH ::, !lo CFll "' "' "' .. ., .... g g 1R'G-"f'N !1'1.1¥11DIID• .. 

wato 30 too 
:!04,20 

DATUM: MSL 
COOROINATESN: 10B&89:.1.15 
AZIMUTff: o 

l'-.J'.o.lde {!J CJ.,-CfiiyinN z l: 0 
C'tt-<:tiG<III a: i < 
lf.H<o- ~~ 

.. 9 
GRF-Gmtl~ UJ I ... ,._l!; a: 

~ i- ... 
Uffi'OATA ID 

II. 

TYPEMl!l 
Sl.rfll"ACl.l 

Dl!SCAlPTIOII 

B,PLSM 

310 F'resh, thinly bedded, medium 
gray- (N5}, m--c crystalline, 
medium strong, UMESTONE, 
rNARSAW FORMATION) 
Numerous elay partings, 
stylo!ltie 

• B,Pt.SM 

312: 

314 

316 

316 

313.5-322.0 ft. 
Fresh, thinly to medium 
bedded, light olive gray 
{5Y6/1) todwkgray (N3}, 168.1D 188.10 
very rma to medium gralneda14,20+,· ..,.,.1-,3='=1.c'l'.20:=-.t--+--trt+rt+-hl 
medium strong, altema!lng 
layers of ARGILLACEOUS 
LIMESTONE and SILT
STONE !2·6 In. thick) 
rNARSAW FOf'IMATION) 

B,PLSM,CL 

8.U,SM,CL 

B.PL.SM,CL 

8,PL,SM (4) 

==-I 
~ 
Cl a:; 

Shlttlt 18 of 24 

COI.J.AA el.EV: 482. :J 
E: l:118320.50 

INCUNATION: •IID 

NOTl:S 
WATERLSVELS 

INSTRUMENTATION 

6/1/95@17:00 
EndofRun30 
Skip drilling 
6/2/95 @ 8:30 
Begin Run 31 

612195@ 11:30 
Endo! Run 31 
Slow drilling, a lot 
of rod wobbl& 

DEP'lr1 SCALE: 1 :2 
ORIUJNG CONTRACTOR; LAVNE•WEST!:RN 
OAIUSI: 0. MAHURIN 

LOGGEC; 0. AU.OWAV 
CHECKED: B. TILTON 
OA'Ti; 7/13195 

Golder Associates 



PAOJECT: l.AJDI.AWJFll.l'S 
PAQJEOT NO: 1142114$ 
LOCATION: SFUOGElON, Mo 

CESCIIJPTION 

313.5-322.0 fl. 
Fre,;h, thinly 10 medium 
bedded, light oliw gray 

1B2,3D 
320.00 

(SY S/1) to dark gray (N3), 
va,y fine lo medfum gr.alned1i11,30 
mecllum strong, afl:ernating 321,00 
layers of ARGllLACEOUS 
LIMESTONE and SILT
STONE (2.5 In. thick/, 

322 (WARSAW FORMAT ON} 

324 

328 

332 

334 

322..Q..347,4 ft. 
Fresl'l, thlcldy bedded, dark 
sr•Y (N3), very line grained. 
medh.im strong. SILTSTONE, 
(NARSAW FOEWAT!ON) 

OEPTH SCALE: I :2 

Cl 
C ... 
9 
it 
! 
(!J 

CRlWNG coi,m:w::t'Ofl: LAYNE-WESTERN 
OAIUER: 0. MAHUFIIN 

RECORD OF ORILLHOLE PZ•104·KS ShNI 18 ct 24 

COLU\li ii.EV: <Wa3 SORING Mlm!OO, NXCcra & wai,,r 
DAILUNG OATE: ~ • 1114195 
ORIU. AIG: CME 7,5 

J,Jao,t 
1'.F,ut --a.~ 
F•FollaliOrl 

Ci El.ev z 
Dl!PTH z 

:l 
(Fl) 0: 

14!1.1D 

Pl,.-PloNr l4'oflN<I 
~d ~ 
u~ SM........, 
sr~ ~ 
M1t~ ~V.Rcu!:I\ .. "'g 0: 

II!~ flQD a ... jw 
8s ~Ii ~sf .. 0: {f ... O oooc ., .. 

1111~•-N NTIDC- .. ., 

LOGGED: 0.ALI.OWAY 
C:H!:CKEO: 8, TILTON 
OAT£: 7'13195 

OATUM: MSL 
COOAclNATES N: 1 ooeaea.15 
i\ZIM\JT!i: a 

E: lilll82D,5D 
INCLINATION: •90 

~ 
CI..Qay"111l 
Cl-l-0llcllile 
11-HNlt,f 
GRl'-Gr.lvet f"'II 

Uf!YOATA 
Ll 

l'VPEANO 5:o 
SVflFACE .. o 

DiSCAIPTION 
.,-
l!l 

B.~R 

J,PL,SM,CL 

f.!I z 
1: :c C, 0 ... 9 "" r= ffiM C!J 

in /;f ! ~ l:c, Q ! i',j 1-z ,:c ~ ~ ~- ,_ 
rn C 

a. z 0 
- I-

t B~ 1c a~a1! ffl 
~n t'lp,l!'J ... 

11111 .. P.IN ll!Ul!!l!! e::c:a::a: 

NOTe! 
Wlil'EA LE\leLS 

INSTRUMENTATION 

G/2195@12:40 
End Run32 

612/!15@14;00 
EndofRuri33 

Golder Assocf ates 



PROJECT: l.AlDl.AWil'IM"S 
PROJcCT NO: 943-2841! 
LOCATION: BRICK.ETON, MO 

3311 

3311 

:WO 

3411 

OEl.!CRIPTION 

3Z!.0-347.4 ft. 
Fresh, !h!Gkly bedded, dark 
gray (N3), veiy fine Jrllinl'ld, 
medium stron~ Sil STONE, 
rNARSAW FO MATIOH) 

33B.0-347.2 ft. 
Siltstone becomes weak 

339.3-339.5 It 
Soft, medium gray (N5}, Clay 
seam 

134.!IO 
347.4-356,3 It 347.<IQ 
Fresh, lhinl)' bedded, medium 
derk gray (N4), line 
c;iystalflne, medium strong, 
OOLOMrr!C LIMESTONE, 
f'NAP.SAW FORMATION} 
Ar9illaceous, numerous shaley 
pai'llngs, some lhfn lnterbeds 
of Sllbtone (<4 In. !hick), 
fossllllerous, coarse chen 
nodules common 

OiPTHSCAL.e": 1:2 

CJ g 
l,l 
:t: 
a. 

i 

ORIWNG CONTr!ACT'OR; IAYNE·WESTli'lN 
OR!U.Efl: 0. MAHURIN 

RECORD OF DRILLHOLE PZ-104-KS llhflt 20 al 24 

C0i.l.J\R El.eV'. <112.3 Bc)RING METHOD: MC On ll walllf 
DRIU.it.G DATE:. Sil12IB5 • Gl<V95 
OFIILL l'IIG: CME 7$ 

J..to,,t 
It-I'd 

"-
S.a.dcling 
f'.f'obllcln 

d El.EV "' "' OEPT!-1 :I 
(FT) a: 

:J4 

14:1.10 
3311-20 

346..20 

Pl,l'lan;ar J>.Puwcl 
c-cuv..i K~ 
I.I~ SIWlnc,oft 
ST-4'-<! ~ 
~ \'11,V.Aouit, .. ..... "' ~2 "'"' 88 ROO i!m . 

~Iii a8~ I "' "' ..... " ZIii .... .......... " .. 

100 
% 

LOOGl:O: D, AilOWAY 
CHECKal; 13. TU.TON 
OAi"E: 1Jt3/lil5 

DATUM: MSL 
COOl'!OINA TES N: llllllli9sa. l!S 
A2lMUTH: 0 

e.: s,eao.sa 
INCU!-iATION: •110 

l' .. F.a-
i z CI.-Claylnlll l: 0 g 

CH-a- ffil:i ~ 

i 
c§ i Ii li-Hnlotd z ., 

Ii NOTES GFIF-cirav.i Ffo.11 -c w ,_ 
~ '""z a: 

~ :;- Iii WAiER I.EV!;;LS I TA ::: i:r 
0. l!: 0 INSTRUMENTATION 

~CJ i'l'PEANQ 
ii: ~ .. ud SURFACE "-o .. ~ 

~ .. "' "' DESCRIPTION in n .... nm ... 

ll!'""" ll!""'"' .. II: 0: IC =.rca: a:: 

Golder Associates 



PAOJECr: I.AIOI.AW/RI-FS 
PROJECT NO; &-43-28411 
L.OCATION: BFIIOGETCN, MO 

352 

354 

360 

.364 

lYF' 

OESCRIFTION 

347.4-358.3 ~ 
fre:;h, lhinlY bedded, medium 
dark gray (N4), fine 
i:,ya!al/lne, medium mong, 
001.0MmC LIMESTONE, 
(WARSAW FORMATION) 
Argltraceous, numerous slieJt1y 
pl!li'tings, some 1l1in in!erbeds 
of Sll1$tone (<4 In, lhlclc), 
fossillferou:;, col!IS8 chert 
nodules common 

:iss.3-384. 7 ft. 
Fresh, thfnly bedded, mt1dium 
gray {NS}, llllemaling tine 
crystalline and caane 
crystalline la!l)'ers, medium 
11lmng to Gtrcng, ARGILLACEOUS 
1.IMESTONE. (KEOKUK 
FORMATION) 
Some tones lcsslllferous, 
abtmdanl medium bluish gray 
(58 511), chert layen;, coaise 
grained chert nodules c.ommon, 
thinly laminated, shela!f 
partings common. trace 
dlssemlnated pyrite 

OEFTH SCALE: 1:2 

Ill 

9 
Q 
r 
II. 

ii 
i, 

OFIIUJNG COIIITTt.ACTOR: U'IYNE·WES'l"ERN 
OR!LLEF!: 0, MAHURIN 

RECORD OF DRILLHOLE 
80f!ING MiITHOD: NX Cgfe & WIiiet 
ORIWNG OATE; !l/2'1Jr.i • 1/41115 
OAlU. RIG! CME 75 

.hfol'li 
F-Fd 
1-h• 
a-~ ,.~ .. -

ti 
~ EU;\/ WW 

el DEPTH 
.,, ,. 

CF1} a: a: 

38 too 
'I, 

Pl,,l'lonar 
C.o.rv.d 
U-~ 
ST-pp,,,! 
Ml!IQWI" .. 

~ ~ RQD 
~ a: 
,£If Clooaa ~•et•' DIP'lfN 

P.hlll!ICI I(...,_ 
111,f-&r,;,oil 
A-Rouctl 
'ffl.Y.~ 

D 

:11 a .. .. 
n .. 

PZ-104-KS 
!JATlJM: MSL 
COCROINATES N: 10611993.15 
A?IM\.lftl; 0 

F•F'eOlidt l!) 
Cl.-Clayli'IM z ;c C 
~ ffir:i Iii ~ ti 
li.twolod .,, 
GRF~n..t :Cc ffi C ,-i..i; ~ l!; ~ urrv TA 

~ 
(II ... 

TYP£AHO 
SURFACE 

DESCRIPTION 

=-.. 
,!, 

~ 
C 
;?; 

$hoet 21 Qf 24 

COLI.AA El.i\l: "'82.3 
E: 51Hm.!5Q 

INCUNATICN: •90 

z 

~ 
ill 
0 

ffi 

N01ES 
WATER \.9JS$ 

INSTAUMENTAl10N 

@358,3ft. 
Inferred top of KEOK\JK 
FORMATION 
Dnlllng rate SIOIHS 
significantly due to 
clfortl~el'il 
6/2/95 @ 17:00 
!:ndofRun36 

• J,l,R 

LOGGED: 0. Al.l.OWAY 
CHECl<EO: a. TILTON 
CATEi: 7/13/!15 

Golder Associates 



PFIOJEcn LAIDLAWJRh"'S 
PROJECT NO: 1143-2.848 
LOCATION: IROGE.TON, MO 

TYPE 

IJESCRIPTION 

:ma 357.7-384.7 It 

370 

374 

376 

378 

382 

Ml4 

Fresh, lhinly bedded, medium 
gray{~. altemating fine 
cry5talline and coarse 
ciystalline lay11t11, medium 
strong tolilrOng, ARGILLACEOUS 
LIMESTONE, (KEOKUK 
FORMATION} 
Some zonesfossUiferous, 
abundant medium bluish gray 
(5B 511), chert layers, coarse 
grained chert nodules common, 
thinly laminated, shaley 
l)llftlngs, common, trace 
dissem1nated pyrite 

Below 378,5 ft 
Only occasional shaley 
partlngs 

OEPTM SCALE: 1;2 

C, 

9 
~ 
IL 

~ 
C, 

DRILIJNG CONTRACTOR: LAYNE•WSSTERN 
OAlu..&R: 0. MAHURIN 

RECORD OF DRILLHOLE 
BORING il.!ETHOO: NXOJla 1.-
0RJUJNG CATE: 5IZP/95 ,l!J,4/e 
OFIILI-AIG: CME:75 

.worv PL-l"lanar P.l'llhhtd 
F-FaJI C.Cl.lnle;I ~ 
S-h• U•U~ s~ 
ll-Boddr,o ST--BIIIIPl<I R,~ 
F•Fllldon J•l.-.gtllr YIW.Aoucn ,. Ill,-. DI 

d IC 
C: 8 ELEV ll!lf "'"' z RQO a ... z B§ J<a:m 

Ol!Plll ::, i a: 138~ lFll a:, IC ffo QODQ. fil a D'P"l'"N a,-.,u•-

3B H% 

LOGGED: D. AU.CN#AY 
CHIECKED: B. TU.TON 
OATE: 7/13/95 

PZ-104-KS 
DATUM: MSL 
COOFIOINATESN: 106119§.15 
AllMUTH, o 

F .. FeClktt 
Cl 

CL <:lay 11111 ~ :c 
~ ffie.1 I, 
~ z ~ 
ON'.atav.l Flld :Cc w C .... z a: 2: i- .. -ITYDATA !II 

lYPEAIIO 
51JRFACI;'. 

oa3CRIPTION 

0 
~ =' _, ! 
li ;is 
0 C 
IL ~ 

Shut 22 or 24 

COUAR ELel/: -482.3 
E: !11~50 

INCUNATION: ·110 

NOTES 
WATSR LEM;!.$ 

INSmUMENTATION 

6/2195@1B:OO 
EndofAun37 

612195@ 19:15 
EndofAun38 
S!opdrllling 
6/3/95 @ 7:00 
Drtlllng resumed 

6/3895@ f3:JO 
EndofRuna9 

Golder Associates 



PAOJ&CT: LAIDI.AWl'fll-FS 
PFIOJECTNO: 943-21148 
I.OCAllON: BRIOG~ MO 

384 

388 

390 

AOOKTYP 

OESCRJFTION 

384.7-393.8 ft. 
Slightly weathered, thinly 
bedded, pinkish gray (SY 11/1) 
lo light olive gray (5Y B/1), 
f-m erystalli ne, mei:lium 
slfl,ng IO strong, 
LIMESTONE, (KEOKUK 
FORMATION} 
Some mnEhl eoarse grained, 
chert la;,er.; common (<6 In.), 
sMolitic, 10me zone= 
slflcllied 

392 @392.0lt 
Three open vugs wilh qunrtz 
crystals ( < 1 in. dia.) 

300.8-406,5 ft. 
394 Moderate ta highly weal:hered, 

thinly bt!dded, light gray 
(N7), f-c crystalline, 

398 

398 

medium strong ta weak. 
Sll/CIFIEO LIMESTONE, 
{KEOKUK FORMATION) 
Chert nodulat and layers 
c:ommori, IS!yiolilic 

398.S.399.1 ft. 
Highly wealhered, very porous, 
{open VU!J$ <!i mm,), weak rock 

DEPTH SCAIJ,i: 1 :2 

~ 
0 

iE 
iE 
u, 

DRILLING CONTRACTOl'I: LAYNE-WESTERN 
0R1LLiiA: 0. MAHURIN 

RECORD OF DRfLLHOLE 
BOAINI! M&THOD: NX Core & WR1M 
DRIUJNG OATi;; 5122195 •81~5 
ORIU. FIJG: CME 75 

.I.Jco-i1 ...., ... 
s-shool! 
11,a.dcllnQ ff-

El.£11 ci z 
DEl'1M z :, 

(FT) a: 

'IC 

PL•l"faW ,.,.,... 
C-euwd K.-.idod 
~ SM-81noc11> 
ST,SloJ>pll<I R,Ffc,jql 
1-lmtguar VIW,l\llui,tl .. Ill '" ~1 o::o 
RCO i;! fl i"'.., 

8ft ~f ~8~ a: 0 ...... .... 0 .. .. aTN N<f'll;l-111- .. .. 
IGO 

LOGGED: 0. ALLOWAY 
CHECKED: 8. TILTON 
DATE: 711;.w!i 

PZ-104-KS 
DATUM: MSL 
COCAC!NATES N: 1Cllll!893,15 
A21MuTI-!; ll 

"•"~ CL.Qivitd'f 
CH~ 
1-!-Halld 
GRF-Gr-l'ilod 

ITYDATA 

TYPEAAO 
SURFACE 

l!EIICAll'TION 

Shffl 23 DI 24 

COLLAR &LEV: 4132.3 
e: 51111!21l.e0 

INCLINATION: ..81) 

NOTES 
WATER LEVELS 

INSTRUMENTATION 

813/95@ 15:00 
EndofRun4Q 
Stop drltling 
8/4/95@ s·.oo 
Drllfing resumed 

Golder Associates 



RECORD OF DRILLHOLE PZ•104-KS Sheet 24 cf 24 

COUNI a.EV: 482.3 PflOJECT: LAIDI.AW/Rl•FS 
PROJECT NO: 9'13-2848 
LOCATION; 9FIIOGETON, MO 

SQRING MlmiOD: NX Cant & Wlllet 
DFIIIJ.INGOATE: ~•lllil/95 
DRILi.RiG: CME 75 

... 400 

.. 40il 

... 408 

""'41D 

.,414 

OSSCRlf'TION 

393.8-408.5 ft. 
Moc:lara!e to hiilv weathered, 
lhlnly bedded, · llt gray 
(Nn, f-e crystal ne, 
medium strong 10 weak, 
SILICIFIED LIMESTONE, 
{KEOKUK FORMATION) 
Chert nodules and layers 
commrm, stylolilic 

X 403.20 

@403.8 ft. . I AQ3.l!O 
Highly wea!hered, very porou11, 
weakrDCk 

; 
78.50 

I = !± 
~ 
~ 

i 
~ 

73.50 ,_... 73,50 
End of Record of Orillhole «:8.BD 408.BO 
at408.8~ 

DEFTH BCAU:: l:2 
ORIWNG CONm,.Cl'OR: LAYNE-WESTERN 
Offlli.ER; D. MAHURIN 

LOGGED: O.Al.1.0WAY 
CHECl<EO: 8, TILTON 
DATE; 7/1.:l/ll5 

OA'l'UM: MSL 
COOflOlNATES N: 10SllSll3. f5 
AZIMUTH: a 

Ii: l'lilem!0.50 
INCLINATION: -llll 

NOTES 
WA'IEFI I.E\IELS 

INSTl'IIJMENTATioN 

Core Loss in highly 
Vtemharedl'QOk 
6/4/95@ 14:10 
End Run4l! 

614/95@ 14-:45 
Drliling comple1ed 

Golder Associates 
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L) 

50 

10 

Survey Coords: 

Well No. PZ-104-KS 

Boring No. X-Ref: PZ-104-1<S 

PIEZOMETER CONSTRUCTION SUMMARY 

Northing: 1D668B3ft. Elevation Ground Level 482.3 ft. NGVO 
Easting: 515821 ft. Top of P\/C Casing 484.04 ft. NGVD 

Drilling Summary: 

Total Depth 408.0 ft. 
Borehole Diameter lO In, (0,0-249.0 fl,) 5 7/B in. (S49.ll-40B,O ft.) 

Casing Stickup Height 1.72 ft. 
Driller Layne-Western 

St. Louis, MO 

Rig CME 75, Schramm Portadrill T660H 
Blt(s} 6 1/4 in. ID Hollow Stem Auger Bit, 

NX Core, 5 7/8 in. and 1 o in. Button Bits 
Drilling Fluid Auger-None, NX Cora Water, 

Air Rotary 
Protective Casing 8x8 in. Square Steel, by 5 ft. long 

Well Design & Specifications 

Basis: Geologlc Log L Geophysical Log X 

Casing string(s): C .. Casing S = Screen 

Depth String(s) Elevation 
+ 1.72 - 397.37 01 484,04 

397,37 - 407.17 s, 84,95 

407.17 407.50 C2 75.15 

+ 1.00 - 249.00 C3 443,30 

Casing: C1 2 in. dia. Schedule 80 PVC, 
flush threaded with a-rings 

C2 2 in. dia. threaded PVC end cap 

- 114,95 

- 75.15 

- 74.82 
- 233.32 

(4 in. long or 0.33 ft.) {C3-see comments} 
Screen: s1 2 in. dia. Schedule 80 PVC, 0.01 o in. 

machine cut slot, flush threaded with 

Sand Pack: 16-35 mesh Silica Sand, 395,0-408.0 It. 

Filter Pack: Less than 50 mesh Silica Sand, 

393.0-395.0 ft. 

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry, 

3.0-378.0 ft., Neat cement, 3.0-249.0 ft. 

Bentonite Seal: Extra high yield Wyo-Ben (100%) 

Slurry, 378.0-393.0 It. 

Concrete: 0.0-3.0 ft. 
__ .,;,_ __________ _ 

Construction Time log: 
Start 

Task Date Time 
Drilflng 
CME 75 (augers) 2.121/95 16:4ll 

CME 75 (core) 5122195 14:0o 

Schramm Rotary 617195 7:15 

Geophys. Logging; !lf8/95 Hl:30 

Casing: 
2• PVC 6/19195 8'.llO 

s• Steel 5125/85 12::.io 

FIiter Placement: 61111/115 mllS 

Cementing: 
Development 
Bentonite Grout 6119/95 13:IS 
Bentonite Seal 'iiiiiis ,a:iio 

Well Development 

Stabilization Test Data: 

Time pH Spec.Cond. 

Recovery Data: 

100 

90 
l!ID 

i!l;; 
'1'0 

~ 
ea 
:50 

I 
j 

I 

Ii! 40 
"" :so 

2.0 

10 

Q 
0 20 ... c 60 

TIME (Minutes) 

Comments: Surface Casing C3: 6 1/8 in. ID/ 6 5/8 in. OD Steel Casing 

Finish 
Dale Time 

l!J21/95 17:511 

5122/95 14:45 

11(1/95 11~30 

1//8/95 12:l& 

1?119/95 11,00 

5/as/!15 13:30 

11/19195 13:00 

lJl1tl!t5 17:011 
~ 13:15 

Temp (°C) 

I I 

I I 

' I 
t 

so 100 

Not to Scale suparvised by ___ =-a . .,,11..,11~0".,,.,,..-----
Job Numb•r 943-2848 

Slte L.Al01.AW/OU2 Rl".'FSIMO 
FIie Name PZ104KS 

.. J 



MISSOURI DEPARTMENT OF 
NATUAALAESOURCES 
DIVISION OF GEOLOGY AND 
LAND SURVEY 

MONITORING WELL 
CERTIFICATION RECORD 

INFORMATION SUPPLIED BY OWNER 

OFFICE USE ONLY 

122 0 
110UTE 

STATE WELL NUMBER 

[;><ECKED IJY 

Al'PAO\IEO DY 

l'<ELLNUMBEA 

DA TE AECEI\IEO 

CHECI\ NO 

TRANSMITTAL NO 

CROSS AEFEREN[;E NO 

ENTERED 

DA TE APl'AOVED 

LA>J on W... ~ Pi!.-/o;/-KS 
SITE ADDRESS CITY 

5r. l:H>"l2LE...'5 l2oc·1t- RD 

AOOllESS 

Jd:!l~ "' t~Al~I.VAY 

INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR 

SKETCH Ti1E LOCA nm, T 

STATE 

M~ 
TELEPHONE 

Z!PCOOE 

1..,3,;'f~ 

3Ji./- ;itf/- 3/10 
STATE 

AA~ 
ZIP CODE 

b:!l/D;L 

LUOJNG MILEAGE ON ALL ROADS TRAVELED LOCATION OF WELL 
SHOW LOCATION IN 
SECTION PLAT 

COUNTY_:,c·c•c·~L"o"u=•-~'-

ELEVA TION _2e~O~;J'-"j~~'--

AREA NO.--------

FAOMNE,>.REST TOWNS OR HWAYS., 

0~ < 
-1, ,. 

,t ~ + SMALLEST'• LARGEST '• 

SEC. ___ TWN. ~ 7 N,RNG ~AW 

LAT. ::!if::;• 45 ~" LONG.~~ 2~-• :)7_ __ " 

lnforrn■tlon In 
lhl■ column to 
be ■uppl/od In 
the Foot from 
Surfai;a column 

Depth t■ a. .. 
•I Annular Sul: 

01plh la Bui al 
Banlanlta Sul: 
Depth ta S.w 
111 Sceenduy 
RltlrP■ck: 

0.pthtaT■p 

37:J . ..J 

31 .d.0 

~·s.u 
3'175 

Dtpth lll 
e,m,m 11 
thtl !!icrnn: ,Jt/J,5 

PIU110ad 
To1al 0,, Ill 

.:, - ~ 7 
t-lM ~ntrl;to, 

31- lo,.,.) 

L;n1cj,f...,,c. 

;,Ll,• l7c, 

PROTtCTIVE CASING SEAL 
Tyl)II, RJ Contit!IO 

□ C11monl Skmy 

RISER PIPE 
Lll11Jlh: j "f 'i. 2_' 

AHHULAR SEAL 
TvP11:l!:J8anlonlloSl011y.l..,S· ~ 

il CamaniSUrv.3-..1-45 
0 llon Slulry S.nlOnHo 

BrHTONITE SEAL 

Typo;l!J Ben1cnllll SU1ry 
0 Non Skl'ry llon1CM1t 

Lonql/J of S11al __ l S __ Fc 

SECONDARY FILTER PACK 
fvllll: [!ISand (OpllanaQ 

Ql,h1nul11c:11nd 
□ 1a111 Slue ~ ':5<,J 

Lllnnlh: ~ .... 

PRIMARY ALT£R PACK 
+----I Type:l:!JSand 

0Ma.r>ulm::lurl!d 
G111111 SL.!11. I C.. • l S 

/3.o' 

SUMP DETAILS 
L1111th: &,.). ~ FL 
Ot.m1ltr. ..,1 IL 

l)on: rv~ 

TYPE OF BACKFILL: -:,.1,fJb 

\ 
~1:.~~l 

ff 

DRILLING CONTRACTOR'S 
NAME 

TYl'E Of INSTALLATION 

~ ABOVE GROUND 

STA TIC WATER LEVEL 

□ FLUSH MOUNT 

FEET FROM MEASURING POINT 

DATE OF STATIC WATER UWEL 

ELEVATION OF MEASURING POINT 

MEASURING PO!NT IS 

IKJ TOP OF RISER PIPE 

D OTHER 

DRILLING EOU!l'MENT 

Ill AJA ROT ARY 

0 REVERSE 

ROTARY 

CENTRALIZERS USEC 

fi!l AUGER 
TYPE b ·f.1 ~ :;5,A . 

□ OTHER 

0 YES,AT __ '/,_1c,o,_cc,A,:'-=-----
~ STAINLESS STEEL 
0 OTHER ___________ _ 

0 NO 

MUL T!PLE CASED WELLS 

SUBMIT ADDITIONAL AS BUil T DIAGRAM 
SHOWING WELL CONSTRUCTION DETAILS 
INCLUDING TYPE AND SIZE OF ALL CASING, 
HOLE DIAMETERS, AND GROUT USED. 

DATE WELL CONSTRUCTION WAS COMPLETED 

I HEREBY CERTIFY THAT THE MONITORING WELL 
HEREIN DESCRIBED WAS CONSTRUCTED lN 
ACCORDANCE WITH THE DEPARTMENT OF NAT• 
URAL RESOURCES REQUIREMENTS FOR THE 
CONSTRUCTION OF MONITORING WELLS. 

PERMIT NUMBER DATE 

Uul.:i!!t., WM 1-u?-~5 
···oiSTRleUTiCm:· wt11TE·mv1s1nti CAN-ARY Mni-,11 rmi1w, wn I cmnnAcrnn P!NKiOWtiER --.-.--,.-,-. -~ 



Pl'ICJEcr1 I.AIDLAWJRI.FS 
PFIOJECT NO: ~ 
l.OCATICm: BRICIGeTON, MO 

""'242 

1-240 

""248 

""2!!0 

- 2S2 

-254 

OESCRIPTION 

0.0-245.3 ft. 
. No 118fflrling conducted 

See Sol Borehoole Log and 
Record of Drillhola for 
PZ-104-KS 

236.l!O 

8 
-' 
Q 
:c 
IL 

l 
Cl 

245.3-2$2.8 It 24d.30 I::= 
Fteah, thlt:~ bedded, medium I:::;: 
dlllk gray ~ 4l.• ooarse i:::c. 
grained, med um stro~, b:: 
FOSSILIFEROUS UM STONE. 12: 
(SALEM FORMATION) l::t: 
Coar.le grained cafclte i--
crystals common ti: 

ti 
247.+250,1 ff. E Umeslone is model'll!e I-'--
yellowish brown (lOYR 5/4) due 

~ to iron oXide 

t= 
I:;:::' 
I= 
E§ 
I:= 
~ 

i 
I:;:: 
I::::::: 
t:= 
t::::::: 
~ 
i:::::: 

~ 
229_30..-;-

252.8-255.0 ft. 252.1!0 
Slightly weathered, thinly 
beaded, moderate yellowish 
brow~10YR 5/4), ve* nne K:1" ,weak.SILTS ONE, 

J\RSAW FORMATION) 

254.4-255,0 ft. 
SIitstone becomes highly 

227.IOIX weathered 

End of Record of Orlllhole 255.DD 
at255.0 I!. 

OEP'lli SCAI..El 1 ~ 
CIRIWNG COIIITAACTOR; LA'INE•WESTe~N 
CAILLER: M. VOGT 

RECORD OF DRILLHOLE PZ-104-SD Slieet 1 cl 1 

COLI.AR El.EV: <1182.1 SORING ME'tHOD: NlC Corv & Wider 
Of!WNG OAn.: 111619!5 
CFUU.AIG: SCHRAMM 

J-Joi'!! 
f'.FIUI 
5.$1,e• 
11-Bll<ldtlil 
l'•Flll.illlon 

ELEV -OEPTH 
(FT) 

!/:RI.SO 
24l;.X) 

l 

: :!:!7.70 
25-4.40 

l'L•Plorw P.l'Olml,j 
c.CUVld ~ 
U.Un41n,g SM-lboolh 
ST-1119pptd 11-Aouct, 
).~ o,m.v. Rau;tl 

► CL ... -Cl 
a: 

"'8 WW 

""' 131; RQD a ... ,.15"' 
<.!fll ~~ .. J!i.,~ :i: 

a: 0 ...... ..... C, .. .. ..... ,N • ., ..... " .. 

a.., 

LOGGED: B. TILTON 
CHECkl'!il: A. SOOTH 
CA TE: 7/1:1;95 

Core Loss 

DA'llJM: MSt. 
COORDINATES N: 1067013.21! 
AZlMUTH: D 

E: 1516834.43 
INCUNAilON: -1111 

NOTE;$ 
WArn:t l.EVEL.S 

ff.lSTRUMl:NTATION 

0,0-38,0ft. 
Drllllng conductll-d with 
6 1/4-ln. IP hollow lilem 
augers, !hen borehoie 
advan1:ed to 245.3 It 
with 5 7/8 in. air rorary 
bit 

6/6/95 ® 8:30 
Began coring 

Core Loss due lo highly 
~lhered SILTSTONE 
8/e/95@11:30 
Coring completed 

Gorder Associates 
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Survey Coords: 

Drilling Summary: 

Well No. PZ-104-so 

Boring No. X-Ref: PZ-104-SD 

PIEZOMETER CONSTRUCTION SUMMARY 

Northing: 1067013 rt. Elevation Ground Level 482.1 ft. NGVD 
Easting: 516834 ft. Top or PVC Casing 483.69 ft. NGVD 

Construction Time log: 
Start Finish 

Total Depth 252.5 ft. 
Borehole Diameter 10 114 in, (0,0-38.0 It.) S 718 in. (38.O-252.S h.) 

Casing Stickup Height 1.59 ft. 
Driller Layne-Western 

St. Louis, MO 

Rlg CME 75, Schramm Portadrill T660H 
Bit{s) 6 1/4 in. ID Hollow Stem Auger Bit, 

NX Core, 5 7/8 in. Button Bit for Reaming 
Drilling Fluid Auger-None, NX Core Water, 

Air Rotary 
Protective Casing 8x8 ln. Square Steel, by 5 ft. long 

Well Design & Specifications 

Task Date Time 
Drilling 
CME75 
Schramm Rotary 5/5195 15:00 

Geophys.Logging: ll/8/95 12;30 

Casing: 8117/95 12:10 

Filter Placement: tl/17195 12:30 

Cementing: 
Development 
Bentonite Grout 6/17195 13:20 

Bentonite Seal siims ~ 

Basis: Geologic Log L Geophysical Log _x __ 1--------
Casing string(s): C = Casing S "' Screen 

Depth String(s) Elevation 
+ 1.59 - 235.20 C1 483.69 - 248.90 

235.20 245.00 S1 246.90 231.10 

245.00 - 245.33 C2 237.10 - 238.n 

Casing: C1 2 in. dia. Schedule 80 PVC, 
flush threaded with O-rings 

C2 2 in. dia. threaded PVC end cap 
(4 in. long or 0.33 ft.) 

Screen: S1 2 in. dia. Schedule 80 PVC, 0.010 in. 
machine cut slot, flush threaded with 

· O-rlngs 
Sand Pack: 16-35 mesh Silica Sand, 231.8-247.0 ft. 

Filter Pack: Less than 50 mesh Silica Sand, 

230.5-231.8 ft. 

Grout Seal: Wyo-Ben Grout Welt Bentonite Slurry, 

3.0-220.0 ft. 

Bentonite Seal: Extra high yield Wyo-Ben (100%) 

Slurry, 220.0-230.5 ft. 

Concrete: 0.0-3.0 ft. ---------------

Well Development 

Stabilization Test Data: 

Time pH Spec. Cond. 
., 

Recovery Data: 

I = ... 

100 
90 

so 
'70 

eo 
50 
40 
;:so 
20 
,o 

0 
0 20 80 

TIME (Minutes) 

Date Time 

516/95 1~:CO 

618/95 ,s:co 
8117/95 12:30 

6/17195 13:00 

6/17/95 15:00 

"ei'i'ms"" 13:20 __ .. _ 

Temp (0 C) 

I 
l 

so 100 

Comments: When PVC casing was installed, it was observed that there was about 5.0 ft. of sluff 

in borehole from 247.5-252.5 ft. It did not appear that the sluff could be removed from the borehole 

since the borehole had remained open to allow for geophysical logging and packer testing and slaking 

of shale units and argillaceous limestones fn the borehole. Two feet of sand pack was used to 

seperate !he bottom of the piezometer from the sluff at the bottom of the borehole. 

~ot to Scale Supervised by 8. Tilton Site LAIDLAW/OU2 RI-FS/MO 
Job Number -----,-9--,43,...-728:-:4-,-8 ____ _ File Name PZ104S0 



MISSOURI DEPARTMENT OF 
NATURAL RESOURCES 
DIVISION OF GEOLOGY AND 
LAND SURVEY 

MONITORING WELL 
CERTIFICATION RECORD 

INFORMATION SUPPLIED BY OWNER 
s,TE NA'-'E 

OFFICE USE ONLY 

REF NO 122512 
ROUTE 

STA TE WELL NUl,IBER 

C~IECl<l:O BY 

APPROVEOOY 

WELLNUMllER 

DATE RECEIVED 

CHECK NO 

TRANSMITTAL NO 

CROSS REFERENCE NO 

ENTERl:O 

'"' Pt, 2 '"' DATE APPROVED 

L.-J/Ot,Ju1 t/K.'lt.1'7£/"w/ S.1,v1,r;..!l.' 11 t:_.,,,)Jtfl//L..:... Pz. · fU't -SD 
SITE ADDRESS STATE ZIP CODE 

.IV.4. 
TELEPHONE 

.;,,ff .. 1✓1 37,,., 
ADDRESS 

.'b'3c;; ,1/ Lil~nt..>:v,4• 
CITY STATE 

/~ 

Z.!PCODE 

~ :i,;t,:;1 

INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR 

LOCATION OF WELL 
SHOW LOCATION IN 
SECTION PLAT 

COUNTY _c:c•/_.=c,:,c'-o'1-';:.' -

ELEVA Tl □N _ _,,y'.~::f,cc,3~,,f~,9'~·--

SKETCH THE LOCATION TO THE WELL INC ING LOLEAGE ON ALL ROADS TRAVELED 
FROM NEAREST TOWNS OR HIGHWAYS 

< 
> + AREA NO _______ _ 

LARGEST"• ____ ,, ____ \', 
SEC. ___ TWN. -,I/ N.RNG ~AW 

LAT. 3!:J O J/5 • 5'-" " LONG.~• ~':'~ · .:J"/_" 
DESCRIBE LOCATION OF THE WELL SO WE WOULD BE ABLE TO VISIT IT 

iopol Alilll 

E .. vlll.lJll: --~' 

'I !:fj,;. 1 

Guxmd 

~~:=;,/, J~•,1; ~::i:m DmrlpUon ol 

lnlorm■Uon In 
thl• cahmm to 
bG auppUed In 
the Foot from 
Surface e11lumn 

Depth to Bu■ 
ol Annular &ea!: ,;.' .:/8 1-· 

Depth lo BH<I 

ol &ccondary 
Flltar Pa;ck: 

Dtplh to 
B1t111maf 
llN Scr11n: .:J </-J: ,;· 

Plug Uad! 
Totnl Ou lh 

Oriil:lnal 
Tolal 0. I 

PROT£crtVE CASING 
Typo: :.,/,:;_!i,:.,.,. 

511.e: tJ'',1CJ"•·!3 
1011" 
N.,1 CrdeOfJIIJ 

Quim,,11,r. _,2" 

Tvi,e ol Ma1erm J"t_-•,,/ p,:,, rJC. 

BOREHOLE 
[KA.METER: 

ANNULAR i£AL 
Tnie,0Banl!lru18Sllllry 

(!JCemontSlwry 
0 tlmi Slulry B<.mlonn& 

B£HTOKITE SEAL 

Typu;[j;J Ben1111i11 S'urry 
Otl111S!uirylle,\!ll/l~II 

Le1111lh or sua1:_££_n 

SECONDARY FILTER PACK 
Type: @Sard [OpUDnaQ 

OManull!du1rid 
G111111Stzo: L:5...i 

Lon11th: , -' 

PRIMARY FILTER PACK 
+----1 Typo;l]Sllld 

0Manuladun:,d 
auunSll.u. /{.;,-J1°' 

Loo'1!h: ..,f:.1 / 

WE 
Lar,gth: /0, 

SlolSll.s: c).t.JN) 

T )/,'., 

Y-t----.JSUMP 0£TAILS 

Lorvth: l..l,jFL 

Dluntltr. _,l In. 

T1p1: ;);,',!. 

TYPE OF BACKFILL: .fd-4 li) 

j,-tc 

MONITORING LL INSTA LATION 
CONTRACTOR'S NAME 

DRILLING CONTRACTOR'S 
NAME 

TYPE OF INSTALLATION 

13'.J ABOVE GROUND 

STATIC WATER LEVEL 

0 FLUSH MOUNT 

FEET FROM MEASURING POINT 

DATE Of STATIC WATER LEVEL 

ELEVATION OF IJEASURING POINT 

MEASUAlNG POINT IS 

131 TOP OF RISER PIPE 

0 OTHER 

DRILLING EQUIPMENT 

@ AIR ROTARY 

0 REVERSE 
ROTARY □ OTHER 

CENTRALtZEASUSED I 

G!J YES, AT (;1 /tJ 'J/L 
~ STAINLESS STEEL 

0 □THEA------------
□ NO 

MULT!l'LE CASEO WELLS 

SUBMIT ADDITIONAL AS BUil T DIAGRAM 
SHOWING WELL CONSTRUCTION DETAILS 
INCLUDING TYPE ANO SIZE OF ALL CASING. 
HOLE DIAMETERS, ANO GROUT USED. 

DATE WELL CONSTRUCTION WAS COMPLETEO 

6,·/? :,5' 
I HEREBY CERTIFY THAT THE MONITORING WELL 
HEREIN DESCRIBED WAS CONSTRUCTED IN 
ACCORDANCE WITH THE DEPARTMENT OF NAT

URAL RESOURCES REQUIREMENTS FOR THE 
CONSTRUCTION OF MONITORING WELLS. 

S1GNATUR~07.ACT 

PE AMIT NUMIIER 

t\(.)/~5,:; Jf✓,,,.,., 
DISTRIBUTION: WHITE fllVISIClN CANAAY:MONITORltlG WEI l CotlTflACrOR PINK/OWNER 
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PAOJECT: LAIDLAW(RM'S 
Pl'IOJECTNO: 1143-21148 
LOCATION, fll'ltOOETON, MO 

OESCR1Pi10N 

'" 128 0.0-135,0 It. 

.... ,:12 

.... t-34 

'- 138 

""138 

""140 

""l412 

.. 
. , 

144 

Na sampling conducled 
See flecord of Drlllhole for 
PZ-104-KS 

,uaao 

135,0-138, l It 135.00 
Fresh, medium bedded, pale 
yellowish brown (10YA 612), 
very fine gnuned, medium 
strong, LIMESTONE, (ST. LOUIS 
FORMATION) 

..... 1.!50 
138.M38.7lt 136,10 
Sltghlly wealhered, finely 
beadea, daritgreenish 34aSO o:r, {5GY 4/1), very fine 138.7~ 
g ned, 11e~ Weak; CLAYSTONE 
liST. LOUIS ORMATlONl 
,~.7-145.0ft 
Fresh, medium bedded, !)ale 
yellowish brovm (10Yl'I 512), 
very fine grained, medfum 
strong, LIMESTONE, 
(ST. lOUIS FORMATION) 

DEPTH SCALE: 1,2 

l!I 
0 .., 
~ 
D.. 

ii? 
l!I 

I-
~ 
::;i:: e: ...... 
E ....... = i:::c 
t=:c 
::;c: 
-';-

I 
~ 
§ ,....... 
i:l= --:::.:: 
g:. 
~ 

~ 
I 
~ 
I 
e.= 

ORIWNG CONTflACTQA: LAYNE-WESTERN 
CRII.LS'I: M. VOGT 

RECORD OF DRILLHOLE PZ-104-SS 
SORINQ MElHOD: NlC Oen & water OA'TUM: MSL 
CRJUJNG: OAT£: l!/4J!l5 
ORIU. RlG: SCHRAMM 

J.,/(li;t Ft.•Plww 
F•FIUII C.o.v.d 
S-llhu/' U-UncaAallng 
B-Btd~ ST-811P!Nld 
F·Fol<lllcn 1-lrJIIQl,l;t 

~ ms g IL"V "'"' -- sj AOD ~Ii? 
D&PTH a: ul!i ::, 

IFll a: i #, .. ::11 N••.:ii-

346.60 
135.l)() 

100 1 ... 

P·Polnd 
I\'.~ 
Sl,Mim11Cill 

F~ 
ct.-cl;wltlll 
~ 
If•~ 

COORC!NATES N; 10B702B.DI 
A2JMUTH: o 

IWlcllqi 
VR-11.FlclUQ!t GRF-lbn!Riod 

OISalNTINllfT• DATA , ... ., 
l'YP£AND .. ~g~ ls SUFIFACl1 

OESCAIPTION .... .. "' 

J,PL,R 

1 J.l,R 

• J,P,R 

J,l,R,C1. 
• J,1,R.Cl 

I~ J,PL,SM.CL • J,l,VR.calcite 

J.C,R 

I J,PL.SM [2) 

• J,l,SM 

Shilettaf:2 

COLI.AR ELEV: 481.EI 
e: 11111841.1& 

INCLINATION: -so 

NOTES 
WAiEA 1.EVELS 

INSTFIUM£M"ATION 

0.().38.0ft. 
Drilling conducled w1Ui 
6 1/4 In. ID hollow stem 
augers, then borehole 
advanted to 135.0 It 
With 5 7/B In. air rotary 
bit 

6/4/95@ 9:30 
Begin Run 1 

LOGGEO: E. SWANSON 
Golder Associates CHECKED; 8. TILTON 

OATE: B/4/115 

j 
'-i 
,f 

j 
J 

-

-

~ 

. 

~ 

-

. 

-



RECORD OF DRILLHOLE PZ-104-SS SbHt 2 cl 2 

COUAR EU!V: 481.8 PROJEcrr: !.AIOLAWIR!-FS 
Pl'IOJECTNO: 143<2114$ 
LOCATION: BRDGEION, MO 

DESCfllP'llON 

~ 
g 
:t: 
IL 

~ 
l!I 

"'l44 138.7-145.0 ft ::lj;:· 
Fmsh, medium bedded, paki ~ 
yellowish brown (10YR 812), ~-

BORING ME'lliOD: Nxc.:,m l WIiler 
Cflll.lJN!3 CATE: l!/419$ 
Ol'11U. RIG; SCHRAMM 

./.laiil PL•f'laNr P""'11111d 
F;FaA c~ IC-
$-lilllll' u-~ IM~lh 
II-Bidding &i-lllJICIO'II R,~ 
F·F,_.IN>n M~tgl.W YFl•V, _Aaui:,i 

► If! ... n1 
§I .. ; e~ ·ELEV 

i"' -- @lg RQD 
DEPTH z 

~Iii i..~H a ::I uw 
l!'T} "' IC ....... g,ge)g 0 .. 

IIIID'TN ,.., .... '° ... .. .. 

very flne grained, medium 0.. 
strong, LIMESTOIIIE:, 338.&0 h'""- 338.M 

1~1l~-S:,:..T.uL,:,O!:;,:U::::IS;:aF~01t:.R::MA~Jl!:<O::.;,.r..N\....:.;;t-4!1:'·=!Y1I 1<15.DO 
E:rld of Record of Drlllhole 
at 145.0ft. 

- ,so 

""154 

'-158 

•!!ill 

DEf'1'l-i SCALE: 1:2 
DAlUJNG CONfflAC'l'OR: LAYNE"•WESTIS:flN 
01911.l.ER: M. IICGT 

LOGGED: E. SWAASON 
t:HECl<ED: Q, ill.TOH 
OATii; 11/4195 

OAruM: MSL 
COORDINATES N: ,06702&.01 
AZJMl.ini: D 

e su1841.,1 
INCUNATION: •80 

h>-F~ CL~_,. 
~ 
1-l-lte-
QAF-Gnrnll'hl 

n~UllYOATA 
u 
lg 'IVPEAND 

SURFACE ,~ 
Ol!SCRIPTIOII 

l!I z X: 

ffi~ 
... 
i ~ le w 
IE 3:: 
m 

ft: 8! i 
H!' ll!iU!!' 

0 

~ = _, ! ... 
~ ~ 

0 
ll. l, 

ollll 
c,.-nci.-t 

UU/l! 

NOTiiS 
WATEAUM!LS 

INS'lrlUM=NTA'l'lON 

'~----11 

. 

. 

. 

-

. 

. 

. 

Golder Associates 
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Well No. PZ-104-ss 

Boring No. X-Ref: PZ-104-SS 

PIEZOMETER CONSTRUCTION SUMMARY 

Survey Coords: Northing: 1067028 tt. 
Easting: 516847 ft. 

Drilling Summary: 

Total Depth 145.0 ft. 
Borehole Diameter 10 1w (0.0-37.0'l s 11a· (37.0-145.0') 

Casing Stickup Height 2.07 ft. 
Driller Layne-Western 

St. Louis, MO 

Rig CME 75, Schramm Portadrill T660H 
Bit(s) 6 1/4" JD Hollow Stem Auger Bit, 

NX Core, 5 7/8" Button Bit for Reaming 
Drilling Fluid Auger-None, NX Core Water, 

Air Rotary 
Protective Casing 8x8• Square Steel, by 5' long 

Well Design & Specifications 

Basis: Geologic Log ~ Geophysical Log ---
Casing string(s): C = Casing S = Screen 

Depth String(s) Elevation 
+ 2.07 - 134.50 
134.50 - 144.30 
144.30 - 144.63 

C1 433.63 - 347.06 

S1 347.06 - 337.26 

C2 337.26 - 336.93 

Casing: Cl 2 in. dia. Schedule 80 PVC, 
flush threaded with O-rings 

C2 2 in. dia. threaded PVC end cap 
(4 in. long or 0.33 ft.) 

Screen: S1 2 in. dia. Schedule 80 PVC, 0.010 in. 

machine cut slot, flush threaded with 
O-rings 

Sand Pack: 16-35 mesh Silica Sand, 132.5-145.0 ft. 

Filter Pack: Less than 50 mesh Silica Sand, 

130.5-132.5 ft. 

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry, 

3.0-120.0 rt. 

Bentonite Seal: Extra high yield Wyo-Ben (100%) 

Slurry, 120.0-130.5 ft. 

Concrete: 0.0-3.0 ft. ---------------

Comments: 

Elevation Ground Level 481.6 ft. NGVD 
Top of PVC Casing 483.63 ft. NGVD 

Construction Time log: 
Start Finish 

Task Date Time Date Time 
Drilling 

CME75 
Schramm Rotary 6/:l/95 12:30 6/4/95 11:45 

Geophys.Logging: 
Casing: 6/11/95 !1:45 6/4195 12:00 

Fifter Placement: 8/4195 12:00 l!J,m 12:45 

Cementing: 
Development 
Bentonite Grout r!,/4/95 13:05 614/95 13:25 

Bentonite Seal ~ 12:45 ~ 13:05 

Well Development 

Stabilization Test Data: 

Time pH Spec. Cond. Temp (DC) 

Recovery Data: 

,oo 
90 
BO 

t,; 
70 

~ 
60 
:!10 

"" 40 ... 
;30 

20 
,o 

0 

I I 
I 
L 
I 
I 
I 
I 
I 
I 
I 

0 20 60 ao ,oo 

TIME (Minutes) 

Not to Scale Supervised by B. Tilton Site LA!DLAW/OU2 RJ-FS/MO 
Job Number ----9-43---2-84_8 ____ _ File Name PZ104SS 
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MISSOURI DEPARTMENT OF 
NATURAL RESOURCES 
DIVISION OF GEOLOGY ANO 
LAND SURVEY 

MONITORING WELL 
CERTIFICATION RECORD 

INFORMATION SUPPLIED BY OWNER 

OFFICE USE ONLY DATE RECEIVED 

REF tm 122511 CHECK NO 

llOUTE TRANSMITTAL NO 

s TA re WELL NUMOER CROSS REFERENCE NO 

CIH:CKED llY ENTERED 

'"' '"' '"' Al'PllOIIEOOY DATE APPROVED 

WELL NUMOER 

P.E-/a,/-~ 
CITY STATE ZIP CODE 

f,11., (,30'-/4 
NAME TELEPHONE 

LJ\/DLJ\V, iA/41·.rE. sl/-,,TE.,,✓,~ 1>-,1...._ .:JI'-/- _;,41- 371,.;; 
AUOflESS STATE ltl' CODE 

I I'., ?/l I ). pj'ul Dk;,\' /Au ~3/LJ;;)... 

INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR 

LOCATION OF WELL 
SHOW LOCATION IN 
SECTION PLAT 

COUNTY :ST. 1.,t.,/ '.:) SKETCH THE LOCATION TO THE WELL !NCLUOING MILEAGE ON ALL AO_\DS TRAVELED 

FRO'-! NEAREST TOWNS OR HIGHWAYS ,,,, ..;., • ~+ 
ELEVATION _ __ -=t_,ti"/--fo~--

AAEA NO 

SMALLEST'• LARGEST'• 

----·· ----'· 
SEC. __ TWN. --~~'~- N.RNG -~5~-gl>RW 

DESCRIBE LOCATION OF THE WELL SO WE WOULD BE ABLE TO VISIT IT 

G1ound 

NOTE AilCllllll1lO!rJc;,onolabcl 
ri <Ji:c-rl\al, Rll ,r, W:hn. 

Top~ Ra.OI 
ElcYablln: --~' 

""3-b 

~~~: ~/;Jl.lfi ;:~!:m Dn"lptloiul 

lnlarm•tlon In 
lhl• ,;olumn to 
be supplied In 
the Feet from 
Surl•ea ~olumn 

Depth lo BaH 
ol Annulu Sul:" /J.O,U 

0.pth lo BM, al 
Bentanlle Sut 
De11lh le Bu• 
0fS.Rnd&I)' 
FIiler Pack: 

Depth to 
Boll.Dm or 
It•• Scrun: 

,..,,.... 
Tnb!.I 06 th 

OrialMI 
Total De 

130, 

PROTECTIVE CAstKG 
Typa: ~ TC:.E:L 

Sae: e," ,< ~·~ S 
1 

Iv/'¾" 

Type of IJalane.t 

BOREHOLE 
DIAMmR: 

ANNULAR SEAL 
Typs:Q BenlonQ SluriY 

[2Comant Sluny 
0 tlD!l Sluny Bentontta 

BENTONIT[ 5£AL 

Typs;(J.Bentcnlle 5k111Y 
D Noo Sh•rv Benwn11a 

La1111lh al 511111: ....J..e:i[__n 
SECONDARY FILTER PACK 

Typ11: []saro:I [011Uonal} 

0Mam411d.urad 
G111111 5Uu: <. SQ 

L1111111h: 3 
PRIMARY FILTER PACK 

+----i Typo: [B.saro:1 
0Manullld.urad 

Grlltl!SIZu: llf'·~S 
lenQlh: 1.;:i,5' 

Ulll(l\h: 10
1 

SlolSU.e:: c..).QrQ 

L"11th: L), _;FL 

Olamaler. ,;,.. In. 

Typ1: e-\t. 

u PVL. 

TYPE OF BACKFILi,.: !IAUP 

"-'<. ~ ,,, 
't;,,- } ......... -'.,..J-~ 

'1- ~ ~ 
i ( 
\l. { 

> 
/ ... 
LL INSTALLATION 

CONTRACTOR'S NAME 

DRILLING CONTRACTOR'S 
NAME 

TVPE OF INSTALLATION 

[X ABOVE GROUND 

STATIC WATER LEVEL 

0 FLUSH MOUNT 

FEET FROM MEASURING POINT 

OA TE OF STATIC WATE'1 LEVEL 

ELEVATION OF '-IEASUAING POINT 

MEASURING PO!tlT 15 

(]. TOP OF RISER PIPE 

0 OTHER 

DRILLING EQUIPMENT 

[! AIR ROTARY I]. AUGER 
TYPE ~ -/.J /./.:,. A 

0 REVERSE 
ROTARY 

CENTRALIZERS USED 

0 OTHER 

[]:YES.AT 5 ]u7AL 

CJ STAINLESS STEEL 
0 OTHER __________ _ 

D NO 

MULTIPLE CASED WEtLS 

SUBMIT ADDITIONAL AS BUILT DIAGRAM 
SHOWING WELL CONSTRUCTION DETAILS 
INCLUDING TYPE AND SIZE OF ALL CASING, 
HOLE DIAMETERS, AND GROUT USED. 

DATE WELL CONSTRUCTION WAS COMPLETED 

1.,-ul--9S 
I HEREBY CERTIFY THAT THE MONITORING WELL 
HEREIN DESCRIBED WAS CONSTRUCTED IN 
ACCORDANCE WITH THE DEPARTMENT OF NAT• 
URAL RESOURCES REQUIREMENTS FOR THE 
CONSTRUCTION OF MONITORING WELLS. 

SIGNATURE JMO~I ORltJG 

PERMIT NU'-lllER 

DISTRIBUTION: WHITE DIVISION CANARY:/,\OtuTOfllNG WEtL CONTRACTOR PINK/OWNER 



lll/11111 
LAIDt.AW WABTfi 8Y8TEll8 INC, 

SOIL BOREHOLE 
SffE twE N«J 1.00010M DRIUJHG MEIHOO: 

625 Inch f.D. Hollow SteM Auger 

SAMPf.lNQ MElH00# 

LAIDLA\UOUi: Rl-fS/MO 
WEST LAKE LANDF"IL.L 

OPERABLE: UNIT 2 

SPLIT SPOON• i!,O ineh O.D,/1,5 incn [.D. CSP> 

SHELBY TUBE• 3,0 lnch □.D./2 13/16 Inch I.D. (SH> 

-.TERLE.Va 

TIME 

NORTHING, !066421.35 
CASINGUEP'IH DATUM EASTING, 516230.-:3 £1.&'ATION 481.2 

DRU. RIG CME 75 - TRUCK MOUNT tuflf'ACt OOHDfflOHS Gro.ssv Field 

ANGLE -90 

!W,A.E KWWER 

----.... ,.._ _, -1----2 -.... -
-.3 --.... 

~" .... 
I---::::- 5 -.... .... 
-a ----=- 7 --
:::.. 8 ----=- 9 ----10 ----:::- t 1 --:::...12 ----i--13 

I 
3 
J 
2 

2 
2 
3 
2 

2 
3 
5 
7 

t 
2 
4 
5 

0 
2 
3 
<? 

l 
2 
I 
2 

0 
0 
l 
3 

2 
2 

I~ 

Ul' 
ff 

k90Z> 

~ NA 

-
-
I 

SMIP\£ NtJIIER 
AND 

OESCRPnON OF 1M11RM. 

C0,0-4.4 ft.) f"lrr,, MOder'o. te yll'tlowrsh 
brown CJOYR S/4), StL r. w,th ti-cu:e fine 
Snnd, NR, MOist, (ML), CLOESS) 

(4.4-18.5 Ft,) Very soft to stiff, 
MOd('l"O. te yellowish brown C!OYR 5/2), 
SIL. TY CLAY, NR, Moist, (CL>, <LflESS) 

f'roM 7,0-16,D Ft., grcae,; to rnctude 
tr'O.Ce Fine so.nd, coh:i.- gro.des to Ught 
ollVll' g,.-11y (SY 6/l) a.nd M0dera.te 
yellowish brown ClCYR 5/2) (nottted) 

SP 

0 

SP 

@ 

---4.4 

SP 

@ -
SP 

0 

SP 

@ 

-
SP 

© 
-

SP 

0 
,.--

SP 

® 

--------.... -----------------------------------------------------------------

LOG 
80RlfG NO. 
PZ-105-SS 

mer 
I OF 3 

PRIUJNC 

SfART FlNaf 
1lolE TIME 

17:15 

Dffl! MrE 
5/19/515 5/l5/95 

REMMlCS 

... .., 
D,: 
w 
J: 

j 

ll'l a, .... ..,. 

' ~ " 

~ 
5~ 90 



Ill/Ill# 
LAiot.AW WAITS 8Y811!M8 INC. 

SOIL BOREHOLE 
SITE NMI£ IHIJ tOClTION ORII.JMO Mf,'fflQD; 

625 !ne:h IJJ, Hr;,llow SteM A1.1ger 

SMilPUffG MmlOD: 

LAIDLA\J/OU2 RI-F"S/MO 
SPUT SPOON! 2.D Inch O,IJ./1.5 lllc:h !.D, (SP) 

WEST LAKE LANDrlLL SHELBY TUBE) 3.0 lt!Cn 0.D./2 13/16 inch J.D. CSH) 
Of:'£RA11LE UNH i:! WA1ER UML 

1IME 
O,.TE 

NORTHING• 1066421,35 
CA'!ilNG OEPtK DATUM (ASTING• 516230.23 ELE'fATION 4812 

DAU. RJQ CME 75 - T~UCK MOUNT SURFACE a1NOt110NS Gro.ssv F'ietd 
ANClE.-90 BD,RjNGNA 

s,t,M.F'l,E twlMER 

h ~ I I I I a; SMIPlE NIJMED 
RI) I !li i ~ OF UA'IERW. 

I-
I- ~ ~ SP -.... -I-

~~ ® -.... --16 frcM 16.0-18.S Ft.. g,-o.des to little Fint;' - -- I 1.9' 

~ 
-.... 4 ~ i:o.nd, color gro.ia-s to MediuM light gr-o.y -... 

7 ~,~:J (N6l SP -- -::--17 8 

~ ® --.... --- -- ~~ -:::-18 ..,_ -5 .1£. -.... 5 e.o· 

' 
-.... 

8 7ll~J (!85-20.S Ft.) Sttl"I', olive gra.y SP -,_ -=-19 9 CSY 4/1), Pin" SANDY CLAY, NR. wet, 
@ -CCL>, <ALLUVIUM) -'- -'- ~=- -.... -::-20 ....- -3 l.7' (460,7) 20.5 -.... 6 i?]' -I- 9 ~n .. , ......... (20.5-27,l ft.) co .. pc.ct, Med1uM gro.y SP -I- ..i••ai; -::-2f !3 ,.4.' 

(N5), F-M poor-\y grncieci SAND, NR, wet, 

® -..... (SP), (ALLUVIUM> -- ++ •• -- ...... -- , ... - -::-22 ....... - - -... 
I 1,3' ....... -- 4 l.o' .... , -•• 14 

@ ,?,i?.5 Pt., grades to less silt --- 8 ~&S~• ....... SP - ...... -=-23 9 ..... @ -........ -- ····- -..... ,. - ,._,.II --- ... -::-24 ... , . ..... - -4 1.5' .... ' -........ ... 8 ['a' : : : : ~ -.... 
18 75?) SP -.... f" 1-f I e 24,7 Ft., grncies to r,ore, silt ----25 19 ~ I & ., 

@ -.. ·~· -.... 
,t, Rf I .... . ...... -.... ..... , .,_ -.... . ' .. ' -=:-26 ' ... ,- - -.... , 

l y: . ,. ' -I- ◄ a.a· ► .... -.... 5 &~ZI ► •••• ~ SP --- ....... <454,1) 27.1 -~27 9 ...... @ -.... (i:!7.1-29-6 Ft.) LOOS(' to COMpO.Ct. r,ed11.,r, -;_ - -.... gro.y CNS), STL T •11th llttle f'lne So.nd. -... NR, wet, (MU. CALLUVIUM) -:::- 28 i,... - -l 1.7' -~ I Eli' -
J B5J:I SP --i:::--29 12 (451.6) 29.6 @) -"--J'"•-33,8 F>.l Vo,> •=,. to "'"'• t --t: PlE!di..ir, gro.y CNS>, f'~l'I poorly gro.deci -: : : :n SANll, NR. wet, CSP>, <ALLUVIUM) -

LOG 
9QMtO NO, 

PZ-105-SS 
stlEEl' 

2 OF J 

DRIUJNC 
SfMI' FlNISH 
1111£ -14•20 17:15 

D41'E DATE 
5/19/95 S/19/95 

RSWll(S 

~ 
a 
(J 

Cl z 
:j 
i:E 
C 

,.. 
<t 
), 
C 
-' 
.;! 
Q 

Ee 
s 
C!) 
0 
9 

Cl: .,. 
Cl .,,, 
I 

M ... a, 

d z 
CD 
0 
"':I 

... 
Ir. 
ll:: 

~ 
:;· 

I 
s 
0 
5.:: 
:I: 
(..) 

I 
I 

l/'J 
r;;. ... .,. 

' .... 

~ 
C 
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""""'"' LAIDLAW wit.•re avei'eMa INC. 
SOIL BOREHOLE 

( 
S1TE f,W,1£ MD LOCA1JON DRIUIC IEfltOO: 

6.25 inch I,D, Hollow SteM Auger 

SNli'\.lM() ~ 

LAUILAW/OU2 R!-FSIM□ 
SPLIT SPOON• en inch O.ll.ll.5 ,nch 1.0. (SP) 

WEST LAKE LANDPlLL SHELBY TUBE• 3.0 Inch 0.D.12 13/16 Inch [.I). CSH) 
□PERAl!LE IJNIT 2 Wi\lER 1.£\Q. 

TH! 

om: 
NORTHING• !066421.35 

CMINGCEPIH D.\TUU EASTING, Sl6e30.Z3 EL£.VA110N 481.2 

DMI. RIG CME: 75 - TRUCK MOUNT SURFACE COHDmOHS Cir•1u,5v Field 

ANGIE-90 8E'MIIG NA 

SAMPLE MAIER 

l ~ I I I SMIU: IUIEIER I 
Nm i I DESalPOON OF M,\1&JM. 

- 1? i?.0' ..... (29.6-33.8 Ft.) Very lcose to cie'Mle, -- 8 Eli' ...... MediuM grQ)' CNS>, F•I'! poorly grQcit'd -- .... w, -- 18 11111~ ....... SAND,. NR, wet, CSP), (ALLUVIUM) SP -=-31 29 "•"· -... ,, 
@ ... ,, -- ....... -.... .., .. - ..... -.... . ...... -:::-:s2 ::::- - -l i?,O' -..... ... 10 i.ii' ..... -

' ... ..... , .. -37 11111'~ '"" ... SP -:-:s:s 33 ....... -....... @ -.. . ~ ,. - "' ... -.... ....... -.... ..... -
:::- 34 : : : : ~ cJJ,8-35.0 Ft.) Very dense, light olive - -45 o.s· ...... gro.y CSY 6/1), LIMESTONE GRAVEL, SR, SP -,_ son· 1W ...... , 

wet, C\.l(ATHERED LIMtSTONt BEDROCK> -..... ..... , :..-

@) -..... (!!lr~) ..... -1 

(446,2) 35.0 -:::- 35 End of Soll B<1rehole . Log o.t 35.0 l't. --..... -..... See PZ-!05-SS Record of 0..-ltlhole for -..... -~36 rock descriptions --i... -- -·- --:-37 --i... -.... -i... -t::-38 --.... -..... -- -::-39 --- -- -- --,40 -i- -- -- -.... -=- ,41 --.__ -.... --- -:;:-42 ---- -- --- --. ,43 ----...:...« --...... -/~ --- -~ -

LOG 
BOMffl NO. 
PZ-105-SS 

SI-GT 
3 OF 3 

DltlUJNG 

stARr FNSH 
TIME TIME 
14•20 17•15 

0,.1! !».'IE 
5/19/95 S/19/9S 

ll&IMI($; 

z 
~ w 
I-

"' w 
); 
I 

L,J 

;!: 
<t 
...I 

f= z 
0 
C.) 

~ 
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~ 
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I 
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I 
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PROJECT; LAIOI.AW/FV•FS 
PROJECT NO: 943-1!114a 
LCCATICN: BRIDGETON, MO 

OESCAIPTlON 

32 0.0-35,0 ft. 

34 

· See Soll Borehole Log 
PZ-10$-SS 

35.0-39.0ft. 
~l!Uy weathered, ttifnty 

dea, medium llght~y 
(NS), line aralned, ma 1um 
&trong, LI ESTONE, 448, 
ST. LOUIS FORMATIO 

35.2-35,9ft. 35,l!Q 

Dark jellowl=m orange 
(10Y 616), C1¥tone layer 

38 

3B 

39.0-.52.9ft. 
Slighdy weathered, medium 
bedded, medium light gray 
(NG), line grained, medium 
strong, LIMESTONE. (ST. LOUIS 

Ml FORMATION) 
Cl8J; filled joinl.S and layers 
of laystone 

44 

CePTl-1 SCALE; 1 :2 

t!J 
0 .., 

~ 
IL 

:e 
(!J 

OAILUNG CONTRICTOA: LA'INE•WESTi.AA 
ORll.U.A: 0. MAHUAJN 

RECORD OF DRJLLHOLE PZ-105-SS Sha,:it 1 of 8 

COUAR EL£M «11.2 BORINGJ.!ETHOO: NS Core & wllet 
DRILLING·DATE: "20195 • sr.!1/95 
ORIL.t. RIG CME 75 

J.J- PL,l'lan.- I'~ 
P,F-..i C<:i.Md K~ 
s.si. .... U.Uncklallncl s~ 
IMloa.,,,a ST-s!IIPPO<I ~ 
F--.F'ol&lHjln l•ln'ogtJ..- "1'1-V.Rau;I, 

,,..,,ICoido 
CL-Daylnlil 
c~ 
M-tfllllod 

DATUM: MSL 
COORDINATES N: 1Clxle21.35 
AZIMUlH; a 

t!J 
~ ~ 

Cl 

fli1,1 t.1 ~ z ... 
GRF.Qr- i'hd w 0 ~ IC !: 

... . .e, 

E: 518230.23 
INCLINATION: 0 80 

z g 
le 
~ NOTiS ii ~ !!! WATERI..GVELS if!,_ .. 0 ,. DISCO NUllYOATA m 0:: JI: 1i INSTI'IUMENTAT!CN ELEV 

Ol;P'D! 
\!'11 

4'16.~0 
35.00 

1 

442.20 
311.00 

2 

42.SO 

"'"" "'" i'! ~ AQO jw og ulli aH= u~ ~ ... 0:: ..... 0000 
•.C:Stt"fN !E!tl'l'ID:191""" 

73 .. ili 

7'{"' .. 

LOGGeO: O.AU.OWAY 
CHECKEO; B. ntroN 
DATE. 1i/l3/ll5 

.... .... 
!.l 

lYPeAIIO lg 
SLl!IFACE IJ OESCl'IIPTll;ll'I 

Cote lo$$ 

Cate loss 

J,PL,R,CL (3) 

IL 

u. ! I i allll 
U~ -nw,.-

Nfl ... JQU o::a::a::a::a: 

0 
Iii 
I!! 

5/20/95 @ 8:20 
Began drilling Run 1 

5/20/95@ 9:00 
EndofRun1 

5,'20/95 @ 9:45 
EndofAun2 

43,0-44.0fl. 
Healed &earn at o• 

Golder Associates 
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J 
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PRllJECT: I.AlOlAWIRl•FS 
PFIOJECT NO~ !J43.nell 
I.OCATION: BRICIGETON, MC 

RCiCi( PE 

DEBCRIPTJON 

50.SfL 
Pyrite present 

51.Q.51.2fL 
Sandstone layer 

5l! S•f.9.52,3 ft. 
San~ne layer 

52.9-M2ft 
F(e!ih, medium beddad, pale 
y.Uowish brown (10VR fl/2), 
fine to mlcroccystallina, 
medium wong, LIMESTONE, 
(ST. LOUIS FORMATION} 

54 Zones or thin 1:la.y or slliCOUE 
laminations 

54.fl-:i4,8 ft 
Chertlayl!!r 

57.S-57.9 ft. 
58 Clay layer 

57.9-58,5 ft 
Sandstone layer 

112 

01:f'TH SCALE: 1:2 

8 ... 
Q 
:i: 

~ 

ORILLJNG CONtRAcrOR; LAYNE·WE$TERN 
DRIUEl'I: 0. MAHIJRN 

RECORD OF DRILLHOLE PZ-105-SS Sl!•lt l! af 6 
llOFIING METHOD. NS COie & waler OATIJM! MSL GOU.AA ELIM 481.:i! 
OFIILUNG DA iE: !iJ2DJ5!!•W21/115 COOAOIIIIATES N: 1068421.~5 E: lll&m.23 
DFIILL J:llG; CME 75 AZ!l,11.lTl·I: ~-F-FIIUII 

s.st,i,o, 

IH•~ 
1'-Foanon 

ElJiV g 
DEPTH z :, 

IFl'l "' 

Pl•"""1l!r 
C·CUM<I 
U-~ 
ST•Slo~ 
I-fir~ .. is a: 

Wul 5g RQD ..... 
~ffi u., 

l.'.t; cooa N:-.";,~ :1811P111"'Cilll 

p.,._.. 
~ 
Gt.Mlmoatt 
ll-ltoc,,;t, 
VR-1/.Roult> 

.,~ 
;a!l .. 
3 fl 

Fo.f'~ 
Cl.-ClwfW,1 
~ 
H-lklllled 
GflF.Grav1I F;lo,J 

NUt 

J,PL,A,CL 

Cora lolls 

J,P,R {2J 
J,l',R(21 

DA A 

• J,PL.VR 

• J,Pt..VR 

J.l.fi,CL 

J,PL,R 
• J,C,SM,CL 

J,PL.R (3) 

J,PL.fl (2) 

• J,PL.R 

LOGGED: D. AU.OWAY 
CH£CK=O-. B. TILTON 
DATE: 6/t:W5 

!,! 

18 
,i,-'· 
a 

0 

0 
a; i= C 

~~ i., t.'! 
g 

z .... 
... 0 w C ~ '"'z a: ii: i- ~ i5 

II. 

If ij a! 
~n 

j 
~ 
ii: 

l!<iCUNATION: ·80 

z 
0 

; 
w 
ii: 
0 ... 
! 

NOTES 
WATER U:VE1.$ 

INSTAUMeNTATION 

5/20/95 @ 10:$ 
End or Run a 

5J20/95 @ 12;00 
l:ndafRun5 

Golder Associates 



.... 

f'AOJECT': LAIDLAWJRI-FS 
l'AOJECT NO. 943-284,II 
I.OCATION: BRIDGETON. MO 

R0CX E 

OESCFl!PTION 

55,2·79.G ft. es.20 
Fresh. medium bedded, medium 
gray (N5), mlcroc:iy&talline to 
line grained, medium strong, 

611 ARENACEOUS OOLOMITE, 
\ST. LOUIS FORMATION) 
P\lrite and calclle filled 
(ractures 

71! 

74 

76 

7ll 

77.6-78.5 rt. 
Clayey layer 

79.0-B0.3ft. 
Fresh, thinly bedded, light 
olive gray (SY6/1), line 
grained, medium slfong, 
SANDSTONE, {ST. LOUIS 
FORMATION) 

'l Includes thickly laminated 
· clay /eyem 

Oe?THSCAUi; 1:2 

§ 
~ .. 
fl 
Cl 

CRlUJNG ~R: LA'l'l\lE-WESTERN 
ORIU.ER: D. MAHURIN 

RECORD OF DRILLHOLE PZ-105-SS Sheet 3 or a 
COl.l.Afl al:V: 481,2 aoR!NQ Mel"HOD: NS C4re & -r 

DRILLING DATE:: llr.lOl&S • 5121/115 
0RIU. RIG: CME 75 

J.!Orfl PL·F'l&-w P.Nll,ed 
F-"-M c,~ K•Slilnlldod 
8-lih<'or IJ.UrlCUaq SM-111niorm 
11-Elo<lding ST<Sll!f:lpff R-~ 

Fo-1'..a-
CI.-Clarklftl 
en-a-
H,Ho,ali,d 

o.\TUM, !i.iEll. 
COOF!DINATES N: 1Dl!a421.35 
AZl~Lr'TH, o 

0 
iE :i:: 

I; 
1.1 

0 

~ 
,.,. 

... ! 

E: 51e:il3Q.23 
INCLWATION: .S!J 

is 
~ ~~ ffi i F-Folallon l•IO'lQUor VR-V. &,,g:i. GRF-Gr_,,..Rao Q ... 

~ 
NOlES ,~ I= g z 

WA'JiR lMLS 

EU!\/ 

DEPTH 
(FT) 

>- .. DA't 
IC o,o ww i s2 -:! o; :> RQC! lVPEIIHP z 8~ ia1 g " "'"' SURFACE 

IC IC w 
IC ..... 0 DESCRIPTION ~=11 NV111-a .. 

?' 100 
'<, 

LOGGED; D. AL!.OWA'f 
CHECl«:b: S, TILTON 
OATE: ll/ta/115 

.. 0 .. .. 
J,PL.R 

• J,l'l.,R 

J,PL,R (2) 

J,l,R (2) 

• J,ST,SM 

• J,ST,fl 

• J,1.R 

Ul 

!,! 
if'l!I 
!9 f "' -
6 u 

0 g 
IL ~ 

iuis! 
... 11111111 ... 

HUI 

0 INSTRUMENTATION 

5/20}95@ t3:00 
End of Auna 

5/20/95@ 14:00 
End afRun7 

Golder Associates 



PROJl!I:T: LAICtAW/Al-fS 
PflOJECT NO: IIGUA& 
lOCATION: SACGlttON, MO 

811 

8,4 

88 

811 

90 

112 

95 

ROCK 

80.3--89.3 ft. 110.30 
Fresh, medium bedded, pafe 
yellowish brown (1DYR 6(.!), 
llne 10 medium ,;:ryatarline, 
medium strong, LIMESTONE, 
(ST. LOUIS FORMATION) 

84,D-66.8ft. 
Abundarit chert. soma clay 
!a.yens (green elay) 

89.3-118.61t. 
Fresh, medlum bedded, pale 
t;l/owish brow'!J10YR 6/2}. 

11 ~reined, m /um wong, 
ARG LLACEOUS LlMESTONE, 
(S'f. LOUIS FORMA'flON} 
89.3-92.7 ft 
Silicifled 

RECORD OF DRILLHOLE PZM105-SS 
SORING METHOO: NS Con, & waw 
DAtWNG 0A'l1:; ll/'20/95 • !lf.!111'15 
0FIILI. FIIG: CME 75 

J.Jo;;t 
F-Fa.A 

r., S-har 
g e.e~ 

l'.FOWO.. 

l'!.•l'l#W 
c:~ 
u~ 
ST-.lltlpped 
1•11Qll!,,Glr 

P-
~ 

~ 
WW.fl""!III 

• 

0A1'UM: M5L 
COOROINAT'ESN: 11l68'1l'.l.35 
A21MIJ'IH; 0 

fe.FIIOldl:lt 
Cl.~lnril 
~ 
H-H•lllld 
Gf!F-Q,.,,IIIFlod 

J,l,R 
J,J,SM,CL 

• J,ST,CL (2) 

• J,l,R,CL (2) 

u ""' 

• J,PL.SM 
J,Pl,SM,CL 

J,PL,SM,CL 

J,PL,SM,CL 

J,Pl,SM,CL 

392:.20 
119,IXI 

• J,l,R 

g 190 ... 
J,Pl,SM,CL 

Sheet 4 of B 

COUAJl'I et.gV: '4111..! 
Ii: 5111230.23 

INCIJNATION: ·!10 

NOTI.s 
WATER LEVEt.S 

1NSmUMENTATlON 

eo.1-ae.a1t 
Bmkan.llme 

5/20195@ 15:00 
End of Run a 

OEP'!H SCALE: 1 :2 
DflJUJNG CONTRACTOR: LAVNE•WESTERN 
CRIUEfl: D. W.HUF!lN 

LOGGEO; 0, PJJ..OWAV 
CHECKED: B. TILTON 
CA.TE: 111'.l/SS 

Golder Associates 

1 
i 



AAOJECT: J.AIOI.AW/'RM'S 
PROJECT NO: 8'13-2848 
UJCAooN; BRIDGETON, MO 

K PE 

DESCRIPTION 

98 89.3-118,6 It. 
· Ftuh, medtum bedded, pale 

yeUowiafl brown (1DYA 612), 
lino grained, medium strong, 
ARGILLACEOUS LIMESTONE, 

98 

100 

102 

104 

106 

lOB 

110 

112 

. (ST. LOUIS FORMATION} 

101.5-105.0 ft. 
Sillcilied 

105.(H 15.5 ft. 
&:at1ered stylolites, chert 

Dcf'Tlf SCAl,e: 1 :2 

9 
~ 
IL 

~ 
Cl 

OF!IWNG CONTRACTOR: LA YNE·Wl:STERW 
OFIILLEA: 0. ldAHIJRIN 

RECORD OF DRILLHOLE PZ-105-SS Sheet 5 ot a 
80AING METHOD: NS Ci:ire A walar 
Cflt'WNG DATE: 5/:20Jll5 • 11121195 
IJAILLRIG: CM!::75 

,I-Joint ,.,.,. 
s.si.,., ·~ F-F ........ 

Ill.EV g 
O~PT!i z 

:::, 
(FT) "' 

lO 

372.20 
109.00 

11 

Pl.-- P.f'<>lahtd 
C~,-d ~-
l).~ SM-_, 
!lf.stoapooJ ~ 
Hnoc:,.tar Vft.V,~ ... :fl .. "' H~ ...... 

88 ROD jw 
~lfj "-8!! .. 6 12 .. ... 

"' DOOCI N:-a':.! ., .. 
•lllll'VN .... 

100 
'lo 

100 .,, 

I.OQGQ1; 0. AI.LOWP.Y 
CHECKED: B. TILTON 
DATE: 6/llllSS 

DATUM: MSL 
COOAOINATES N: 
AZIMUTH, 0 

l' .. F.ollklo 
Cl CL-Q,ylnlll l!'; 

CH~ ffiili ~ 
Q/'IF-0ravtill'le<I :i:o i~ DATA s: 

~" TYP1iAAO 
SURFACE ,.o .,.., 

DloSCAlPTION e 

J,PL,SM 

J,PL,SM 

J,PL,SM 

F,PL.SM 

J,C,SM,Cl 

J,PL,SM,CL 

J,Pl.SM,CL 

J,PL.R,Cl 

J.PL.I\Ct 

J,Pl,SM 

1006421.35 

i£ 5il =-C'J 

~ 9 .! z 
UJ ... 

~ I!: l; ~ II> 
IL a; 

COUARel.EV: 481.2 
E.: 11111230.23 

INCUNATlON: •00 

z 
D 

~ 
i· 
le 
0 

ti 

NOTES 
WATeA UM:l.S 

INSTRUMENTATION 

S/20/95 @ 15:30 
EndofAun9 

5/20/95@ 16;15 
End of Aun 10 

Golder Associates 



PROJECr: LAIDLAW/ru-FS 
F'ACJECTNO: ~ 
LOCATION: MCQ!!TllN, MO 

E 

OESCAIPTION 

112 89.3-118.6 ft. 

114 

118 

1Z! 

Fresh, med!um bedded, pale 
yellowish brown t10VR lf/2), 
fine grained, medium strong, 
AAGILIACEOUS LIMESTONE, 
(ST. LOUIS FORMATION) 

118.6-131.5 ft. 
Fresh, medium bedded, pale 
ye:llowlah brown (10YA 6/2), 
mlcrocrystalline, medium 
strong, LIMESTONE, 
fDssiliferous, {ST. LOUIS 
FORMATION) 

120,$,-121.4 ft 
Clayatane layer 

123.0 fl 
Calcite cryalals 011 fracture 

12a.1-12s.a1t. 
124 ARGIUACEOUS LIMESTONE 

124.0 It 
Calcite crystals on lrai:;lures 

i12B 128.0 ft 
Calclle crystals on fractures 

OEFni SCAI.E: 1:2 

Cl s 
~ ... 
i! 
Cl 

CRILi.iNG CONTRACTOR: LA'tN!;.Wi;STERN 
OE!ILLER: 0. MAHURIN 

RECORD OF ORILLHOLE PZ-105-SS Slloat8of B 

COUAl'IELE\I: 4111.t! SORINQ MET!100: NS Colli &vnda, 
OR!lLING OAT!:: !i/20/55 • S/2f/!15 
ORtLJ. RIG; CME 15 

J.torn PL•l'llllw P.f'Ghhod 
F-F...« ~. I(~ 
$-111,oar LI~ SM........, 
B-a..ddnil B'r-Slilpped R-fiallQh 
f•F~ H~ VR-V.Rous,, 

> 
ELEV 0 .. , z 1100 ffi!! a DEPTH ~ t 
cFl'J 0:: "" fiU~'" 

QC:1111:310 Q .. •11t1•~ .... 
l\'PEAHD 
SURFACE 

DESCRIPTION 

J,PL.SM 

J,PL.SM (3) 

J,ST,R 

J,Pl,SM,CL 12! 

• J,!>L,SM 

IZ 1IIO 
% 

LOGGED: 0. lill.CINAY 
CHECKE:O: II. TU.TON 
DATE; sn:ws 

J,Pl.St.l,CL 

B,Pt..SM,CL 
J,PLR 

B,PLSM,CL 

B,PL.SM,CL 

DATUM: MSL 
COOROINATl:S N: 1066421.35 
A2!MLITl·I: 0 

!.! 

E: ll1&a:lo.Zl 
INCIJNATION: •80 

NOTcs 
WATER LEI/ELS 

INSTF!UMENrATlON 

i§ B: ~! &; oliUi8! ! 
e Ii~\ ls!i~ ni&fc!0 f ! 

I 
j 

L 

5/20/95 @ 17:1S 
End of Run 11 
Ended drilling for lhe 
day 
5/21/95 @ 7:30 
Resume drilling 

Golder Associates 



PRCIJl'!CT: LAIOLAWIRl-l'S 
PROJECT NC; 1143-284a 
LOCATION: BAICGE'l'ON, MO 

AOCl<TVP 

OESCAlPllON 

128 · f28.0 ~ 
CBlclle eryslals on fracture,, 

129,sa 
caret gr~fr,1s to Ught 011110 

130 gray (5Y 5/l!l 

131,5-141.6 It. 
Fresh. medium bedded, light 
oflve gray (5Y 5/2}, fine 

132 grained, medium $1rong, 
ARGILLACEOUS LIMESTONE, 
(ST. LOUIS FORMATION) 

134 

138 

138 

140 

141.6·148.711. 
Fresh, medium bedded, pale 

142 yellowish brown (10Y6/2) 
to tight olive gray (SY 5/2), 
fine _grained, medium strong, 

. LIMESTONE. (ST. LOUIS 
FORMATION) 
Slylolitlc, clay fllled 
fractures 

l44 

DEPTli SCALE:; 1'2 

l!J 

9 
¥ 
a. 
~ 
l!J 

OlilWNG: CONTRACTOR: LAYNE·WESTEAN 
ORlu.ER: 0. MAHURIN 

RECORD OF DRILLHOLE pz.1os.ss S-:tcl'a 

CCW\A 1:1.EV: 41.2 BORING MlimiOO: NSCalll' \'rlllltr 
OAILJ.ING DATE: 5J20/95 • 5"!1195 
ORIU.fllG: CME7S 

J,JOO'II l'L•Plnr 
F-Fl!IU\ • 0-CUVtd 
S-&tloor IJ.l.lricu.lng 
a-~ ST~ 
~•F- ·-~ .. .. ... .. 

ci "' ~~ EllV "'"' :,:, ~a l!llC 
DEl'n-1 

;:: 
~ti :, 

ll''ll a: "' "'"'o c::110011::1-
mta"'l'rlf -NT a•-

12 I~ 

13 l~ 

14 1l}.° 

LOGGED: 0. AU.DWAY 
CHECl<EO: S. TILTON 
OATE: lt/1:l/95 

jw 
~al: 
II g 

DATUM: MSL 
OOOADINATES N, 
A21MUTH, 

F,t,F'IOllktl 
Cl.,Claylrdll 
CH.a-.. 
H•~llloc! 
OOF-Qwlll'iid 

ITV TA 

lYPiiAAO 
IIURFACI!: 

C!:SCAif'TlON 

J,PL.R 
B,PL,SM,CL 

8,Pl.,SM ,CL (2) 

J,Pt.SM,ct 

J,Pl.,SM,CL 

J,Pl..SM,CL 

0 

I!! 
l!i 

~~ 
~a:;: 
l' 

• J,PL.SM,CL 

IO!l!lql.35 

% C 

Iii m a 
I ... 

Cl ... 
l!i ~ II) 

IL 

I:: 5111230.23 
INCUNAl'IOff: -110 

ij 

N01T;$ 
WATEl'I LEVE;l,S 

INSTRUMENTATION 

5/21/95 @ B:30 
End of Run 12 

5/21/95 @ 9:40 
End of Run 13 

Golder Associates 



PflOJScrr: I.AIOLAWM•FS 
PROJECT NO: 143-2848 
LOCATION; BRIDGETON, MO 

IU ... ,,c 

!;l ffi' 
·w m:stlfllPliON '.if;. 

·..:z 

•!44 
141.6-148.7 It. 
Fresh, medium tieddednfiil.le 
yellowish brown (10Y 6 l 
to light olive gmy {5Y 5/2), 
fine ~rained. mcifium strong, 
LIM STONE, (ST. LOUIS 
FOAMATION) 
Stylollllc, clay filled 
fractures 

• 148 146.0-147.0ft 
Clay filled vugs and fractures 
abundD11I 

14$,7-149.0 IL 
~hllv. weathered, lhinly 

-148 deil, g,:lsh o,qe 
(10YR 7/4 , ne ~nae!, 
medium strong LOMITE, very 
shallow= (ST. LOUIS -~ 
FORMATlO !ffl.m 
end of Recurd af Drillhale 148,00 
at 149.0~ 

.. ffl4 

... 1/.56 

._ l!i8 

DEFTii SCALE; 1 :2 

!!I 
9 
!i a. 
iE 
Ill 

I 
~ 
~ ~-t:: ' 
e§· 
'-';I:: 
~ 
~' t::_ 

~ 
~· 
t 

I 
rP, 

DRILLING CONTRACTOR: LAYNE•WESTl':RN 
DRILLER: D. MAHURIN 

RECORD OF DRILL HOLE PZ-105-SS 
DATUM: MSL 

Shnt B Qf 11 

COUAR a.av: '181.2 BOAING METHOD: NS Can! &
ORIUJNG OATE: !i/20l!l5 • !Sla'IISS 
DRILL Ala: CME 75 

C00AC!NATES N: 1!168421.35 
AZ!MUTii; D 

E: 518230.23 
INCUNATION: .00 

J.Jcr,t 
F-Fd 
~ 
B,~ 
F-l'Clanlcll 

(j ELEV z -- z OEPTM ::, 
(Fl) a: 

14 

:13:!aG 
148,00 

Pl.,Pl/ln.lr P.Poliwd ~ 
C-CUV•d ~ CL.a.tfmll 
u.~ 81;1-limoolfl Cl+01cta. 
ST•S.j,,ped R-lb,gt, H,ffq/ed 

~ VFW.llolq, tiflFoOtaMll'-.a .. ,~ l!IC0N11"'1 ITY OATA a: 

~§ ifs C ROD l'l'PEANC 
u.., I ffi .. ~g~ .. stll'IFACE 

¢: OIOOD °" 0. D DESCAIPTION " .. wtllD .. "I ff"llf"GIID.,._ .. .. 

i. J,Pl,SM,Cl {2} 

• J,PLSM.Cl IOC ,. 
' J,PL.SM,CL 

I J,Pl,SM, Cl 

LOGGED: 0. AU.OWAY 
CHECKED: a. TILTON 
OA re: 11/t 3/9D 

0 z z :i:; !i! 0 

ffi~ Ii =- i:: 
l.1 g A ffi rs l:!o Q !i ~ I NOTES i~ I; ~ WATERU:WLS a a 

!.! 
3: a. ii. 0 INmP41MENTATICN 

a a a-I fj ~811.: i!~ ;.; :clM1CJlct"11 ..... :r· i: U1 H2/l! 

..,_"' __ 
,d!l!Hl!! .. 

~1'!5 .. l!,L~30 

Golder Associates 
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-
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l 

/ 
(: 
\ 

Well No. Pz-1os-ss 
Boring No. X-Ref: Pz-,os-ss 

PIEZOMETER CONSTRUCTION SUMMARY 

Survey Coords: Northing: 10684.21 It. 

Easting: 516230 It. 

Drilling Summary: 

Total Depth 149.0 ft. 
Borehole Diameter g 11a in. (O.o4s.o 11.J s 11e ;,,, {4s.o-14r;,011.J 

Casing Stickup Height 2.39 ft. 
Driller Layne-Western 

Rig 
Bit(s) 

St. Louis, MO 

CME 75, Schramm Portadrill T660H 
6 1/4 in. ID Hollow Stem Auger Bit, NX Core, 
5 7/8 in. Button Bit and 7 7/8 in. Tri cone Bit 

Drilling Fluid Auger-None, NX Core Water, 
Air and Mud Rotary 

Protective Casing 8x8 in. Square Steel, by 5 ft. long 

Well Design & Specifications 

Elevation Ground Level 
Top of PVC Casing 

Construction Time log: 

Task Date 
Drilling 
CME75 5/19/95 

Schramm Rotary Sr.?4/95 

Geophys. Logging: 
Casing: 
2" PVC 5124/95 

e• Steel 5/23195 

481.2 rt. NGVD 
483.61 ft. NGVD 

Start Finish 
Time 

14:20 

7:45 

12:00 

7:30 

Date 

5/21/95 

5/2419S 

5/24195 

5/Zl/95 

Time 

10:30 

12:00 

12:20 

13:00 

Filter Placement: S/24195 12:30 512~ 1:1:os 

Cementing: 
Development 
Bentonite Grout S/24195 ,,:,s 5124.1115 1s:oo 

Bentonile Seal "siwis ,,:oo ~ ~ 

Basis: Geologic Log ~ Geophysical Log ___ t--------------------
Casing string(s): C., Casing S = Screen Well Development 

Depth String(s) Elevation 
+ 2.39 - 138.50 C1 483.61 - 342.72 

138.50 - 148.30 s, 342.72 - 332.92 

148.30 - 148.63 C2 332.92 - 332.59 

45.00 C:3 482.70 - 438.22 + 1.50 
Stabilization Test Data: · 

Casing: Cl 2 in. dia. Schedule 80 PVC, 
flush threaded with O-rings 

C2 2 in. dia. threaded PVC end cap 
{4 in. long or 0.33 ft.) (C3-see comments) 

Screen: $1 2 in. dla. Schedule 80 PVC, 0.010 in. 
machine cut slot, flush threaded with 
O-rmgs 

Sand Pack: 16-35 mesh Sllica Sand, 135.8-149.0 ft. 

Filter Pack: Less than 50 mesh Silica Sand, 

134.8-135.8 ft. 

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry, 

3.0-122.0 ft., Neat cement, 3.0-45.0 ft. 

Bentonite Seal: Extra high yield Wyo-Ben (100%) 

Slurry, 122.0-134.8 ft. 

Concrete: 0.0-3.0 ft. ---------------

Time pH Spec. Cond. 

Recovery Data: 

100 

90 

eo 

iS;: 70 

! eo 
~o I 

= 40 ... :,o 
20 
,o 

0 
0 20 40 eo 

TIME {Minutes) 

Comments: Surface Casing C3: 6 1/2 in. ID I 6 5/8 in. OD Steel Casing 

Not to Scale Supervised by B. Tilton Site LAIDLAW/OU2 RI-FS/MO -----------J cb Number 943-2848 File Name PZ105SS 

Temp (°C) 

I 

I 

eo 100 



MISSOURI DEPARTMENT OF 
NATURAL RESOURCES 
DIVISION OF GEOLOGY ANO 
LAND SURVEY 

MONITORING WELL 
CERTIFICATION RECORD 

INFORMATION SUPPLIED BY OWNER 
S!TE NAME 

OFFICE USE ONL V 

REf NO 122510 
nouTE 

STA TE WELL NUM!lEII 

CHECKED llY 

APPROVl:D av 

WELL NUMBl:R 

DA TE nECEIVED 

CHECK NO 

TRANSMITTAL NO 

CROSS REFERENCE NO 

ErHERED 

'"' '"' '" DATE APPROVED 

L1\IDlAJJ,/ r:12rfA..1ETv/...l -S11~1 1 r~,c-1 l.\)JL)f"'ILL P2.·lt-'.S= 
SITE ADDRESS CITY 

:'>1. C,IACJ.£~ l~vc1<- i2o 
NAME 

l1\tDLL\il/ \A/,,·.;t:.. 4 ~i\J:.:rf.Jv1::.., /.-.1 ...... 
ADO!lESS 

It ~t ~ I ,~•,i:~.lf\l!V.,,-.l'f 
Cl!Y 

INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR 

STATE 

M~ 
TELEPHONE 

31</ ·.,Ni-3-110 
ZIP CODE 

Ult{..,.). 

LOCATION OF WELL 
SHOW LOCATION IN 
SECTION PLAT 

COUNTY ., I L.. ...... 1~ SKETCH THE LOCATION TO THE WELL I OA,DS TRAVELED 
FROM l'IEAREST TOWNS on HIGHWAYt ... 

ELEVATION_ 101 J c.;;, ) ~ .. + ,..~ J?..? 
AREA NO 

SMALLEST'• LARGEST•~ 

----'• ____ ,,., ----•· ----'· 
'/7 sec. ___ rwN --~~- N,RNG 5 'f°...OAW 

LAT. _JQ_. ~• __li_ .. LONG. -1!.::._, __ ·,c:.:, · _:i.:::-_ •. 

DESCRIBE LOCATION OF THE WELL SO WE WOULD BE ABLE TO VISIT IT 

Information In 
thl• col1.1mn to 
be aupplled In 
tho F1111t from 
Surfaco column 

Depth to Ba•e 
al Ann11lu Sul: i ,l.:J l:, 

Depth lo Bu• al 
~ntonlt1tSut 
0.plh to S.ua 
•I Secaodary 
FIH1r Pack: 

O.plh le Tap 

Dtpth lo 
Bett.a111ol 
the Scn1n: 

Plug Unck 
To!al De Lh 

lo58 

1~8.1 

Orltl;i11.1l 
T~IIIDe t / D 

L' :)"} 

1 I~ :....,0,,,1,,. 

35- ri.11 

Limc:::.Lne. 

PROTtCTTVE CASlHG 
Typ,r. :;i T C:e: L. 

Sl!u: t:.,",._~··>s' 
1'/o 
NJ !C~cle one) 

PROTECTIVE CASING SEAL 
Typo: li:IConal/lll 

Q Comont SIUll'f 

BOREHOLE 
DIAM[T[R: 

ANNULAR SEAL 
Type: 0 Bonlollllo Slurry 

Iii Camell! Sb.Illy 
D Noo SlurlY BelllonilD 

BEHTONIT[ SEAL 

Typa:f!] Bo/1100.la Slury 
D Nfl!l Sluiry BoolD/l.lla 

LBOQ!h of Seat __!dl:L_FL 

SECONDARY FILTER PACK 
Type; [!)Saro (Opllo11.1Q 

Or.t.iinulKl!ll'Dd 
Gr11111SLr:o:: <.~ 

Len11lh: 

PRIMARY FILTER PACK 
Tvpu:tl)sand 

QMo/lulK!ured 
G11110S1ra: U,,.3:;

Ull'1Q1h: ,~.;l 
WE SCR E 

L.or.illc 10' 

Sla!Stz~: o,u,lo 

T ~ ldo PI/C., 

L:,t----_lSUMP DtTAILS 
Ltr,uth: I.J, !> FL 

oi.m,lu; ;.. In. 

TYPEOFBACKFILL: .:.Al.JI) 

? "%" -\"' 

"' ( 1 
' f 

( 

' ~ ) 

DRILLING CONTRACTOR'S 
NAME 

TYPE OF INSTALLATION 

GJ ABOVE GROUND 

STATIC WATER LEVEL 

□ FLUSH MOUNT 

FEET FROM MEASURING POINT 

D,,, TE OF ST A nc WA rm lEI/El 

ElEVAT!ON OF MEASUlllNG f'OINT 

MEASUlllNG POINT IS 

IKJ TOP OF RISER PIPE 

0 OTHER 

DRILLING EQUIPMENT 

IZJ AIR ROTARY Ii] AUGER 

0 REVERSE 
ROTARY 

TYPE b'/4 !IS.A 

0 OTHER 

CENTR,,,L!ZERS USED J 
Ix] YES, AT _ l1,1TAL 

It] STAINLESS STEEL 

0 OTHER ___________ _ 

0 NO 

MUL TIPlE CASED WEUS 

SUBMIT ADDITIONAL AS BUILT DIAGRAM 
SHOWING WELL CONSTRUCTION DETAILS 
INCLUDING TYPE AND SIZE OF ALL CASING, 
HOLE DIAMETERS, AND GROUT USED. 

OATE WELL CONSTRUCTION WAS COMPLETED 

I HEREBY CERTIFY THAT THE MONITORING WELL 
HEREIN DESCRJBED WAS CONSTRUCTED IN 
ACCORDANCE WITH THE DEPARTMENT OF NAT
URAL RESOURCES REQUIREMENTS FOR THE 
CONSTRUCTION OF MONITORING WELLS. 

DISTRIBUTION: WHITE n111!S!i1tl CANARY'MON!TOnmn WEt I cntHRACfOR PINl(IOWNEll 



IIIIIIII 
t.AJDUW w.tare avatiiu• INC. SOIL BOREHOLE 

sm:~~U>CATl0H DRIUJNG WJHOD: 
4.25 Inch l,D, Hollo., SteM Auger" 

~MErlfOD: 

LAIDLAIJ\R[-F"S\MO 
IIEST LAKE LANDFILL 

OPERAHLE IJN!t 2 

SPLIT SPOON• 2.0 ,nch O.D./1.5 rnch I.D. <SP) 

SHELBY TUBE• 3.0 Inch O.D✓2 !3/16 lt!Ch J.D. CSH> 

llllE 
o,.1£ 

NORTHING• l066704.02 
OAlW EASTING• S1S43Uii2 EI.E.VAlTOH 460.8 CASING DEFlk 

DRILL RIG CME 75 • TRUCK MOUNT SURFACE C0ID'llONS 
ANG!.£ BEARING 

SAMPLE w.MMER 

... .... --=- 1 ---::- 2 .... 
---- 3 

.... 
:::- 5 .... .... 
i.-

:::- 6 .... ---=- 1 -----=- 8 ----'--=- 9 -.... ..... 
-10 .... 
----i.-

:::- 11 
i..__ 
L... 

:::::-12 

-.... 
i-

~ 13 

2 
e 
2 
4 

2 
4 
8 
10 

3 
6 
a 
9 

4 
4 
6 
7 

l 
s 
s 
s 

.... 

-

SWPl.ENUMBER 
Nil 

DESCRIPJIQH OF UA1iRW. 

<O.o-e.o rt.> No 1,Clr1ple couectec;l 

(2.ll-4,7 Ft.) F"lrM, b1"0W'1ish g1"ny 
C5YR 4/1>, CLAYtV S[L T, f-iR, clllMp, 
CCL-ML>, <L□ESS> 

(B.B-11,9 Ft.) Very st,Ff, nottled pa.le 
yellowish br-o..-n (lOYR 6/2) a.nd .. oder-ate 
yellow,s:h l:Jr-own (lDYR 514), CLAY, 1!1:tle 
silt, ;.-on sto;ned, NR, do..,p, CCL>, 
<L□ESS) 
@ !ll.0-12.0 Ft., lit,f"F 

(ll,9-1-S:0 Ft.> St,f'F, light olive gr-o.y 
CSY 5/2), CLAYEY SILT, ir-O11 $t0111ecl, NR, 
clonp, <CL •Ml.}, CLOCSS) 

--------US8.B) 2.0 -----SP -
@ -------------------------- ----SP -
® ---------SP -
© ---

'448.9) 11,9 ------SP -
0 ------SP --® --

LOG 
80ftN'J NO. 

PZ-108-JCS 
s;m 

I OF 2 

DRllJJNC 
SfARI' 
TN£ 

10•30 

DAlE 

FlNISH 
'JIM£ 
)3,'55 

Di\TE 
2/28/95 2/28/95 

ROIARKS 

Note, AU depth 
Meo.sured F'1"0"' 
tap of' l Foot 
thick gr-nvel 
po.cl 

:R .... 
re .... s: II.I 

I ~ 9o 

al 
<I' 
ctr 
I\J In 
h M: 
>t \g 
ll' 



,,,,,,, 
LAIDLAW WASTI:! 8V$TE!M8 INC. 

SOIL BOREHOLE 
SUE NAME AND UlCATl0M Dllll.N MEIH0D: 

◄,25 inch J,D, Hollow Stl!'l'I Auger 

SNiFLM MEnm 

LAIDLA 1./\RJ-F'S\MO 
\JEST LAl<E LANDFILL 

OPERABLE'. UNIT 2 

SPLIT SPCIDH: 2.0 ineh D,D,/1.S inch I.D. (SPl 

NORTH{NG, 1066704.02 
DATUM E'.AST!NG, 515431.62 il.£VA110H 460.8 

SHELBY TUBE, 3.D Inch O.D./2 13/16 1nc:h J.D. CSH> 

TIE 

MtE 

CASIHC DEPIH 

DftU. RIG CME 75 - TRUCK MOUNT SlffAai: tatlOfflONS 
AAClE liEMINC 

SAMPLE i'IAMMER 

16 

17 

18 

t9 

20 

2t 

22 

23 

24 

25 

26 

27 

28 

50/5 O.Q• 
a'fi' 
(0.0 • 

10 
26 
14 
15 

6 
15 
23 
32 

a 
18 
24 
30 

6 
13 
20 
29 

9 
17 
38 
40 

19 
39 
S0/3 

• • • 

SWPLENIDJUIBER 
"'DE'Sef!P""""'-UON ClF MA'R!RlilL 

(!5.0-15,5 Ft,) COMpo.ct. po.le yellowlsh 
brown <I0YR 612), Fine SAND, to gra.vel, 
NR, dr , (SP), CALLUV[Al) 
(15.5-21.2 Ft.) Dense, very light gro.y 
CNBl, LIMESTONE: GRAVS:L lflterb-.,dde,:i, With 
Mll'Uil.lM do.rl< gro.y CN4), F'me SAND, 
CSR grnvet, NR so.nd), dry, <GP>, 
CALLUVIAU 

C !.2- F't.) Ho.rd, ""'°'diUM clnrk gro.y 
CN4), CLAY, NR, cm.Mp, (CH), (ALLUV!UM) 

@ 24.7 Ft,, beC.:OMl/19 elo.rk gro.y (NJ) 

(27,7~ 9.3 Ft.) Ho.-d, Medlun light grq,y 
<N6l, SIL TY CLAY, NR, dry. CCL), 
<ALI.UV WM) 
(2'i!.3-3D.0 Ft.) Ve,-.y dense, very Ught 
gro.y, (N8). LIMESTONE GRA ve:L. ~. dry, 
(GP) 

End cf' So;! Borehole Log o. t 30.0 f't. 
See PZ-1D6~KS Rtocord cF Dr,llhole f'or 
,..eek desc.-,ptlons 

SP 

® 

SP 
21.2@) 

SP 

@ 

SP 

@ 

c433.D e.1.1 

(431.5) 

SP 

@ 

LOG 
10AM NO. 

PZ-108-KS 

SHEEr 

e OF 2 

DRIWtiG 

srm FNSH 
,. 11ME 

10•30 

21281"95 2/28/95 

A1..1ger/sptlt 
spoon refusal 
a.t 30.0 feet 

e: z 
0 
0 

C, 
z 
:::i 
iE 
C 
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PROJECT! LAlOI.AWIAI-FS 
PROJECT NO: 1143-28411 
LOCATIO"I: BRICGeroff, MO 

OESCRll"TION 

"' 18 0,0-30,0 ft. 

I 
.,. 111 

.. 22 

• 28 

... 26 

See Soll Borehole Log 
PZ•106-KS 

l!I 
9 
Q 
X: 

~ a: 
CJ 

____ ,,......,... __ , .. , .. . ••'•. 

RECORD OF DRILLHOLE 
SORING MIIDIOD: NXCont&~ 
DAILUNG DATE: 2"!1!/9!'>-a/tll/85 
DRlLI.RG: OME?S 

N<ii'l! l'L,PI"""' p.p ........ 
F-Fout ~ K-8111M11did 
~ IJ.IJncUa1fl,g ~ 
~ ST-$1ol'P'OI ff.floudl 
F,F.,._. Mnog,Ja' VR-V.Rou;h .. lll1-

5! "' J8 El.EV 11!~ llQ0 i::! -- z ~ ... 0£f'Tll Bj ffi oisS ll i (Fl) 
OQIQQ ll: ..... .... ........... Nlll"llltllOflH' " . 

PZ~10&~KS 
llAnJM: MSL 
COOROINATeS N: 
A2lMUTH: II 

f--"oCl!adt l!J CL-atylnS !; 
Cfi.Ciitoriio 

~ H-Healocl 
GRF.-Flod 

~?i UITYDATA :: 
j TYPEAIID IS IE l 81..ml'ACE 

Dl!SCRll'110N 0 i.sli 

-~~~~~-----~~1.oo~-r~~1.=oo~~-
30.0-36.5 ft 30.00 i::::: 3(Ul0 I Fresh, medium bedded, i::;i::: 
yellcwllih gray (5Y 8/1) :::c 
to light olive 11ray ,..._ 
(SY 6ft), medium grained, S:; 
medium strong, ARENACEOUS o:: 
LIMESTONE, ($T. LOUIS f::':C 
FORMATION) EE 

I-'-
• 32 

i J,I.R (2) 
; J,ST,R 
; J,l,R 
'J,PL,SM 

Shaet I cl 23 

COi.i.AR ELEV: 4$1,8 
1Dll70:u; e, i511k32.l 

INCIJNATIQN; •GO 

z 
J:: C 0 I- ,< 

"" Ii CJ li5 9 .. z a ~ w C I-

~ 
NOl'eS 

~ ~ ?i w WATERI.EVS.S 
a! ic 

il,;'. Q INSlRUMENTAllON 

CIOQg ~ .. ~ 

"" "' g~~== ~ 
U!l/!I ~.fll'r!tVM'II C11 IC~a:rca: 

2128195@ 14:45 
Begin coring 

OEPTH SCALE: 1:2 
0RWNCI CONntACToR: lAYNE•WESTERN 
OAlUEA: D. MAHUA1N 

LOGGJW: M, HIRT 
CHl:CKED: A. SOOTH 
DATE: 3/li!l1/S5 

Golder Associates 
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PflOJECT: LAIOLA\Y/Al·FS 
PAOJECT NO: 943-211411 
LOCATION: BRIDGETON, MO 

OESCAIFl10N 

32 30.0-36.5 It. 
Fresh, med!um bedded, 
yellowl$h gray (5V 811> 
to ffght olive gray 
(5Y &/1}, medium grained. 
medium strong, ARENACEOUS 
LIMESTONE, (ST, LOUIS 
FORMATION) 
33.5-<34.0ft. 

34 Hard clay infllllng 
34.0-34.5 ft. 

311 

ARENACEOUS DOLOMITE 421.30 

34.50 

38.5-37.Sft. 
Highly weathered, thlt:kly 
laminated, medium dark gray 
(N4), line grained, medium 
strong, Sl!;TSTONE. 
{ST, LOUIS FORMATION) 
Cl'()Sl; bei:lded, Umestone 

:ie breccia 

40 

37.9-41.5 It. 
Completely weathered, thinly 
laminated, grayish black (N:!}, 
very fine grained, extremely 
l'Yeak, CLAYSTONE. (ST, LOUIS 
FORMATION) 
38.5-38.8 It 
ao• silt crossbeds, pyrlla 
crystals abundant 

42.7-48Alt. 
Fresh, thi0kly bedded, medium 
light gray (NB), medium 
grained, maf1um strong, 

44 SANDSTONE. (ST. LOUIS 
FORMATION) 

.ui 46.04&:sft. 

48 

SIitstone 
46. 7-48.8 It 
Claystone 
46.S.47.1 ft 
Chert 
47.3-47.5 ft. 
$llfslone 
47.5-48. 1 It. 
Clay layer 

Ol:PrH SCALE1 t:2 
DAlllJNG CONTAACTOR: LA'l'NE•WESTERN 
DP.II.Lefl: 0. I\IIAfllJRIN 

RECORD OF DRILLKOLE PZ-106-KS Sfifft 2 DI 23 

COLI.AR aE'I: 481 .II SORING MEITHOOt NX Cora &
OAII.I.JNG OATEc 2/2MJ:1-3/Hl/115 
ORIU. AG: CME 7S 

425.30 
a&.SG 

•• 414.SD 
•• 47.30 

!.OGGEO: M. HIRT' 
CHECl<la!J: R, SOOTH 
DATE: 3f29J95 

• 

J,l,R 
J,ST,R 
J,Pl,R,CL 

Core loss 

B,Pl.SM (3) 

J,l,SM(5) 

• J,l,SM(2) 
J,1.R 
B,PL.SM 

• B,I.R 
J,l,R 

OAltJM: MS!. 
COO!'!DIIIIATES N: 106703.S 
AZIMUTH: - a 

15: ltlkll!.1 
INCUNATlON: ·&a 

NOl'ES 
WATER LEVEI.S 

INSTRUMENTATIO!>I 

Cnre loss probably due to 
highly fractured nature 
of"nx:k 

Bit getting plugged Qff 

Golder Associates 



PROJECT; LAIDlAW/Rl·FS 
PFIOJECT NO\ IICl-21M8 
LOCA.TION: EIR!OGETON, MO 

48 

KTV 

DESCAlFTICN 

48.4•52.3 ft 48.40 
Moderately \llle8lhered, medium 
bedded, medium light gray 
(NG), Hne grained, medium 
1111:mg, LIMESTONE, (ST. LOUIS 
FORMATION) 
Stylolitlc 

50 49.6-50.G It 
Chert lladules 
50.0.50.1 It. 
Clays1one 
50.3-00,6 It 
Claystone 
51.0-51.5 ft. 
Olaystone 

54 

52.a.55. 7 ft 
Sllghtty. ~a!hered, medium 
bedded, ·light olive gill}' 
(!SV 6/1), microcrvsfalllne, 
medium strong, LIMESTONE, 
(ST. LOUIS FORMATION) 
Slylolilic, numerous pyrite 
Clyslal& 

55.7-59.6 It 
5a Sllghtly weathered, medium 

bedded, medium light gray 
(N6), !lnegralnecJs medium 
strong, ARENACi::OUS 
LIMESTONE. (ST. LOUfS 
FORMATION) 
Porous/vuggy, same pyrite 
crysteJs ani:l ,;:hert nodules, 
vugs <1 mm. dlamatar 

59.6-70.0lt. 5!).60 

80 SrlghtlY weathered, medium 
bedded, ligl'lt olive gray 
(SY 6/1), line grained 

112 

B4 

medium slrOng, ARENACEOUS 
DOLOMITE, {ST. LOUIS 
FORMATION) 
Porous/vuggy, vugs <1 mm. 

62.2-Sl!Jllt. 
Clayato11e 
62.8-63,41t. 
Calcite cryslals 

OEPTii SCALE: 1 '2 

C1 
0 .., 
~ 
IL 
C! a: 
t!J 

ORIWNG CONll'IACTOA: LAYNEi•WESTERN 
ORILLEl'I: 0. MAHURIN 

RECORD OF ORILLHOLE 
OOfllNC.: METliOD: NX Com & waler 
DRILLING DAT£: ~13/95 
Dfltl.l AIG: Cf,E 75 

J-Jant l'LJ'faw P.-..d 
F•Fu C-eu,,,.d ll-41hnaidtcl 
II-Show u-~ ~ .. 
B-Blddng !IT.JnllPP<'d ~ 
F-Flllalian Mttl';IU;l' V!W.Fbq, .. ~8 01 

ti 
., 

!iLEV !I i"' .. ,:: 
l!QD i:! ... 

OEJ'Tl-i s 

PZ•1Q6 .. KS 
OATIJM, MSI. 
COO!'!ClNATes N: 106703,e 
AZIMUTH: O 

F .. FIOlridt c:J 
CL-Darlnfl g :.: 
CH~ a:)( .. 

i ~ H,HNltd ':I.!~ GRF-GtMIROII C ,_z iii 
DATA i- .. 

,n 

TYl"EAND 
BURl'AC(! 

0 
c§ .... . _, ,s 
I-

~ z 
~ lo 

Shtit 3 Cf 23 

COI.I.AfH!ll.eV; est.a 
E; 51kla.1 

ll<ICLIHATION: ·llO 

z g 
~ 

I NOTES 
WATER \..l?ilEt$ a: 

0 INSTFIUMEN'TATION 
I-

8~ iffi 158~ .. 
ll"TI IC 

CC O-c;tao ........ 0Ud ! 
DESCF!IP'110N ..., ..... nm-

·••fir N•IIOia.,. 

1.0GGED, M. HfFIT 
CHECK"m: R. 0001ri 
OAT;;, :.'1129/95 

.... .... 

J,l,R,CL 

J,l,R {2) 

• J,l,R 

J.~R 
J,l,R.CL 
J,l,R (2} 

J,l,fl(2} 

J,Pl.SM 
• · B,PL,SM 

• B.PLSM 
J,l,A. 
calcite crystal:. 

• J,l,R 

&!~iEl\'!! 

Golder Associates 



F'RCIJECT: lAIOI.AWIRM·S 
f'f\OJECT NO: 1143-2848 
LOCATION: IJFilOGETON. MO 

114 

0ESCAJPT!ON 

64,Nl5.2ft 
calclle cry5tal& 

86 65.9-66.9 It 
Calcite crystals and Iron 
staining 

67.8-68.&ft. 
as Calcfte e,ystala, IIO!Tle iron 

staining 

70 70.0-81.1.0 ft 
391.ao 
70.00 

Fresh, medium bedded, llght 
olive gray (SY 6/1). medium 

72 

74 

1B 

18 

BO 

~rained, medium Slrong, 
IMESTONE. (ST. LOUIS 

FORMATION) 

72.fH3.31t. 
!l" calcite vein 

73.4-73.6 It 
Arenaceous, 111igh!ly weathered 

76,4-B0.9 ft 
Micrcx:,r-stalllne, stylalllic 

79.S-79.a ft. 
Oalomlte layer 

OEFTH SCALE: l :2 

f.!l s 
Q 
f 
~ 
f.!l 

OA!WNG CQHTRAC'TOR: LAYNE-WESTERN 
OFllll.ER: 0, MAHlJRlN 

RECORD OF ORILLHOLE PZ-106-KS 
BORING M!;THOO: NXC!n& __, 
OFUUJNG OA TE: :mlaJB5.3113/95 
OAIU. RIG, CME 75 

J""-11 PL-Pl.,. P·Polihod 
F•Fd C-CUV.d ~ 
B-lih9ar 11.U,,CUofr,g ~ 
II--~ sr~ 11-fll>udl 

F__,.oOrit.11 
CI.-C.,b'lll 
~ 
~ 

OATUM: MSl 
COOROINATI!SN: 1CS703.9 
A21MUTH: 0 

Cl 
~ ~ 
ffi1;i I 

l'-F.,._, 1-tfflQ!,W 'ffi.11.Rc<#l ~ GAF.or..,,! FilOCI 1~ Lil 

~ 2!; 
► ...... 

i "' ~~ ELEV !l!~ ROD 
DEPTH !ii 8~ illi 
ll'1l "' "' aace .. ~u..-~e ·••tit 

1 99 ... 

e 100 ... 

D 

l'YPEAND ill!e as~ Iii SWIFACE 
DESCRIPTION 0 .. .... 

• 

J,l,R 
i;alcite crystals 
J,l,R 

J,1,R 
J,IJI 
calcite orystals 

J,l,SM 

J,l,R 
• J,l,SM 

• J,Pl.,SM 
J,PL,SM 
J,l,SM 
J,l,R,CL 
J,l,R.Fe 

• J,I.R 

J,l,R,CL(2) 

J,I.R (2) 

JJ,R 

J,l,SM (3} 

J,l,R (2) 

J,PL.SM.CL 

~ o.8 "' ... 
~ ... -=~ a 

Ul:11 

Slleoot4ot 23 

COl.l.ARELe/; 4111.8 
e: 1115Cl.t 

INCLINATION; •IIO 

§ ! 
~ I 

NOTE!'i 
WA.Tl;l'I LEVELS 

INSi'RUMl':NTATION 

CilOag 
Jfl'C1t;1,n 
.-r.11 ..... 

ii!UU 

8:45 
Enct Core Run s 

9:30 
End Core Run 7 

LOGGED: M. HIRT 
CHECl<ED: R SOOTH 
OA TE: 3129/911 

Golder Associates 
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PAOJecT: 1.MXAW/fffS 
PAOJecr NO: IM:l-21148 
LOCATION: BRID8ETON. MO 

~ 
< ~w 
.' 1=. DESCAIPT1CN 

... 

00 70.0-98.0 ft. 
Fresh, medium bedded, llghl 
olive gray (5Y6/1), medium 
~rained, medium strorN, 
IMESTONE. (ST. LO S 

FORMATION) 
80.9-82,8 It 
Fine grained, arenaceous 

Bl! 

B3.9-$4.2ft. B4 caJcm,fllfedvugs 

115.0-87.1 It 
Mlcroc:rystallllltl, stylolltii; 

BS 

B7.H!8.3ft. 
Pcrous/Wggy Dolomite 

ea 
as.:Mo.ert. 
Mlcroi:ry=-tafline. stylol/tlc 

90 

90,6-92.0ft. 
PcrousJ\/Uggy Dolomite 

92 
92.2•94, 1 ft. 
Mlcrocrystalllne, some ~illy 
laminae 

95.9-96. 1 ~ 
·'Ill Moderately wealhered, 

arenaceous 

DEFIT-1 SCAI.E: l :2 

l!l 

9 
Q 
:t: 
Cl,. 

i! 
Cl 

ORILIJNG COl'{TRACTQR, 1.AYNE-WESTERN 
DAIJ.EA; O.MAHI.JfllN 

RECORD OF DRILLHOLE PZ-106wKS Sheot s Cl! 23 
BOFIIIIIG 1.11ITHCO: NX Core & W41er OATUM: MSL COUAR El.EV: 481,e 
ORII.JJNG OATE: 2121!n15-3/l 3195 COOF'.OINATES N: 108703.9 E: &1!!4.12.' 
DRILL RICI: CMe 15 AZIMUTH: 0 rNCUNA.'llCN: ·80 

J.JOO'I! P!.-1'1art# ~ Ft-F.cbldo Cl z F'•Fu c~ K-Bllclnlldod Cl.~lmll ;!; ;;. 0 Q 8-llh!I• u.~ SM~ CH~ < 
fli~ 1/J 

~ 9 i !c ·~ ST,~ ~ ti-ff•- ;;: 
f'.Fol_, t.lll'lg<Jair \111-V,Aoulll, Oft~Fild iEi! w I- - ffi NOTES a: 31; ~ ~ i- ti ir WATER LEVELS 

&! ~ 0 INSTRUMENTATION ii .. 
ELEV .. 

RllO TYl"EAND 
OEPtH ;;e 

SURFACE ., 
(F1) "' DE'SCl'l!PTICN 

J,l,A(2) ,oo a "' 

3711,00 
10:15 112.eo 
End Core Run !I 

J,Pt.SM.CL 
J.~R 

J,I.R 

9 100 
'!> 

J,PL.SM 

J,PL.SM 

• B,l,R 
J,f,R 

372.40 
11:0S 89,40 

J,l,fl • End Core Run 9 

J,PL.R 

J,l,R,CL 
J,tSM 

10 99'!> J,l,R 
J,l,R 

J,1.R.CL 

LOGGiO: M, HIRT 
CHE;CKED: A. SOOTH 
DATE: 3129195 

Golder Associates 



Pl'!OJSC'I: I.AIDI.AWlfll.FS 
PFIOJECT NO: 1143-211418 
UX:A110Nr SAIOGEl'ON.. Mo 

AClCI( p 

DESCRIPTION 

96 70.0-98.0 ft 
Freah, medium bedl!ed, light 
o!lve gray (5Ye/1), medium 
gr.lmid, medium alrong, 
LIMESTONE. (ST. LOUIS 
FORMATION) 

97,5-97.Slt. 
Dolornll!c 

363.BQ 
l!S 98,0-119,3 ft. IH:1,00 

100 

104 

108 

SlightJv wealhered, medium 
bedded, light olive gray 
(5Y 6/1), line grained, 
medium 11lrong, DOLOMITE, 
(ST. LOUIS FORMATION} 
Porous/lltlggy 

101.2-104.3 ft 
Medium grained Umestone 

107, 1-108,0 It. 
lnterbedded Umei;tone and 
Dolomite 

tDI 108.0.110,9 ft. 
Arena~us Limestone 

110 110.0-110.3 It. 
45' healed fracbJre 

111.0-111.ett. 
Moderate to highly wealhered, 
arenaceous Oolomlte, some 
c:hert 

OEPTH SCAU;; 1 :2 

CJ 
0 ... 
Q 
:c 
~ a: 
t!J 

ORIWNG CONTRACTOR! 1.AVNE•WESTI=RN 
CRILJ.ER: 0. MAHURIN 

RECORD OF DRJLLHOLE pZ .. 106-KS ~Sol 23 

COIJ.NI ELEV: 481 Ji l!OR!NG MelttOD, NX Cera & -r 
CRIWNG DATE: 21:18/llS-3/13/115 
DAILL AIIJ: CME 1!1 

J.J""'1 
Fofll.lt 
l-5haar 
9-~ 
F-l'Ohllon 

c:i ELEV a: 
DEPTH >: ::, 

jFT/ "' 

PL•- l'4'olol,ocf 
C,Cun,od ~ 
11,llnc:l.ldng SM-llmo:lolh 
St~ fl.flcui,'I 
1-llnlgull,' Vfl,lf.Aol'lt, 

~ ...... 
~fl w~ ~Ill RQP 8j Uc,: f§I!! .. 
fra ti ~ .. 

"' llil N°'"ill'•- I g 

• 

• 

!.OGGEO: M. HlflT 
CHECKED; R. SOOTH 
0A l'E: 3/211/115 

F..i,~ 
CL-Ql)tlnftl 
CH~ 
H•Hlllled 

DliTUM, MSL 
OOOl'\OINATES N: tllll703,9 
AZIMt,ITI·t a 

t!I 
~ ~ 

% i~ ~ G~Filod w >-:c ES ~ 1-ONTIN ll :TA 

TVPEANP 
SURFACE 

DESCRPTION 

J,Pl,Sli4,Cl 

J,Pl.SM,CI. 
J,PL,SM 
JJ,R 

J,PL.R 

J,PL,R {2,) 

J,PLSM,CL 

J,l,R 

J,~SM.Cl. 

J,!,R 

J,l,R (2) 

J,I.R 

J,f.R,CL 

ID 
u 

j§ i 
.,, 

e; 1115432,1 
INCUNATION: •90 

z 
C g 
~ ..,. 
... ! ; NOTES I-

~ ! w WATER I..E\'ElS 
~ C ii; 

! 0 JNSTflUMEN'l'ATION 
I-

1:1! 
~ .. ~ 

E!UU 

11:55 
End Cont Rim 10 

13:25 
End Core Run 11 

Golder Associates 

.., 



PF!OJ!,.CT: I.AlOLAW/Rl-FS 
PAOJECT NC: 943-12134, 
l.OCA1l0Ni BRIDGETON, MO 

DESCRIPTION 

112 
112.0-112.4 It 
Crystalllne Umeskine, 
modemtely wealhered 

113.2-115,0ft. 
Crystalline Limestone 

!14 

11S.o-115.3ft. 
10• calcite fdled vein 
(2 mm. thick) 

1111 

117.0-119,0 ft. 
10" calcite flllml veins 
(2 mm. thick) 

118 

119.3-1:l.'.l.8 ft. !19.30 
Fresh, medium bedded, light 
olive gray (SY 5/2), medium 

120 grained, medium slrong. 
ARGILI.ACEOUS LIMESTONE. 
(ST. LOUIS FORMATION} 
Some braciopod fossns 

123.M24.9ft. 
Greenish 17ray (5GY 6/1) to 
dark graenlsti gray (5GY 4/1). 
Oolomlte with calcite vefns 
and11ugs 

124.9-126.0 ft. 
10" celclte liDed veins 

125.6-133.2 fl 
Micll)(ll}'stallfne to fine 

12& grained, thinly laminated, 
Slit and Clc!omile lnlerbed& 

127.li-131.7 It 
Large chert nodules 

DEPTH SCALE; 1:2 

l?I 

9 
~ a. 
< 
IC 
l!I 

OAIUJNG CONT!'!ACTOA: LAYNE-WESTERN 
ORIU.EFI: 0. MAHURIN 

RECORD OF DRILLHOLE 
BORING METHOD: NX Cora & "'alBf 
ORIU.ING OATE; ~11319& 
ORlU. FliG; CME 75 

J.Joffl PL,f'IINr l'•Pollhild 
f,,F&llr C-Clnold K.-..-.i 
S.Sllellr u~ ~ 
S.llodd'tlg ST•SI~ fl.""""1 
1'-Folalicn 1-mgw,t lln,1#. Rcl.lQtl 

> Ill 

ci "' w.v ,e 

PZ-106-KS 
OAUJM: MSL 
COORO!NATES N: 108703.9 
AZIMUTH: 0 

F•FoO,,ica 
l!I CL-Qaylnll ~ :c 

~ ffi>< 
.... 

11.ffellllcl 
~ 1:i'i :c~ z 

GRILC!r-l'illd w Cl ,_z a: ~ ,- .... 
OATA DJ 

!,! 

Q 

~ _, i 
i ?.1 
fi C 

3l: 

Sltfft 7 d 23 

C:CUAREI.EV: "61.8 
e: 51543:!.1 

INCUN4il0N: -110 

z 

~ 
Ii; NOTES 

WATER LSVELS ii: 
0 INSTHUMENTATION .... ~1 §! ill! .. ROD 

DEP?ll § Ii tiBl g "' "' ... 
TVPl!AHO ~8 "' ~m ii: aStggJ 

OI 
!lUAFACE ~ ., .. 11-"11,." ..... (Fl} c:c -t)ili:;l:t,Q 

w.-ca11111!! IIIID ... N 

13 98-. 

LOGGED: M. HIRT 
CHECKED: R. SOOTH 
0A Tli; 3/2a/&5 

.. .. .. .. 

• 

OESCRPTION 

• J,l,R,CL 
J,ST,SM 

J,~SM (2) 

J,l,SM,CL (2) 

J,PL,SM 

J,I.SM 

J,l,SM 

J,l,SM 

J,l,R 
J ,1,A.calcite 

J,PLR(2) 

J,f.R.CL(2) 

Cl 3;: !2!!1 ., 

14:05 
~nd Core Run 12 

Golder Associates 



PROJECT: I.N!Ju.WJAI-FS 
PAOJl:Cl' NO: 1MH848 
LOCATION: BRIDGETON, MO 

OESCRIPTION 

126 119.3-133,8 ft 

130 

132 

136 

138 

Fresh, medium bedded, light 
olive gray (5Y 5/2), medium 
aralned, medium strong, 
ARGILLACEOUS LIMESTONE, 
(ST. LOUIS FORMATION) 
Some bradopod fossils 

132.4-132.5 It 
Claystone 

138. 7-139.7 It 
Fine to medium grainl!!d 
arenaceous Umestone, cross 
bedded 

139,7-142.1 It. 
Fil'le grained to 

140 micr0(;1)'6lalline 

140.4-140.7 rt 
Chert/ayer 

142 142. 1-142.4 It 
Clay layer 

142.5-142.71!. 
Chert nodUlel.l 

143.4-146, 1 It. 
Medium grained Llmeslone 

OEl'TH SCALE; 1.:2 

Cl g 
tl 

if 
f 
Cl 

CRILIJNG CONl'RACTOFI: LAVNE-WEsTEAN 
Om.t£R~ O. MAHURIN 

RECORD OF DRJLLHOLE PZ-106,.KS Shelt8of 23 

COLI.A.R ELEV: 4111.B !!ORlNG METHOD: NX Cole & water 
ORIIJJNG DATE: 2J28/115-:1/l3195 
CRILL. FIIG: CME 75 

J..Jont 
F.P#JI 
lil-har 
8-llfdlllnO 
F-Folalorl 

ci El.EV z 
Cl!Pll! .. 

£ (Fl) 

13 

139.2"0 

~ 
~ 
u-~ 
ST~ 
1-fflljlWr 

>-
ffi 

"'i!i ROD 8g 
1C 

gQgO 
... 'lif'-1'111 

98% 

1.0GGED: 6,1, HIF!T 
CHEC!Cl,C: R. BOOTH 
CATE: 3129195 

Fe-FIQddl, 
CL-aa,,lnll 
CH~ 
lf.fflllitd 

OATIJM: MSL 
COOAOINATES N: Uli:1703.& 
AZIMUtH; D 

Cl 
;!!; ~ 
ffillj Cl ~ z 

GRF.Qravol Rret:I :co w 0 
~ir,; I= ~ N'nNUITY DATA 
~ 

Cl) 

l'YPEAND 

e: 01!1«!2.1 
INCLINATION; -SO 

:2: 
0 0 
~ "" ;;: ... A ~ 
~ ~ ffi NOTES 

WATER LEVELS 
~ z lNSmtlMENTATION .... :s ~ ~8 SURFACE ~.. -i .. a: "' 3~1111 Jo.-0£SCFIIP'llON Ui!UH 

J,PL.SM 

J,PL,SM 

• J,l,SM 

J,1,SM (2) 

B,PL.SM 

• J,l,SM 

J,P!.,SM 

• J,PL,SM 

J,PL.SM,CL 

• J,l,SM,CL (2) 

• J,l,R 

~HIH 

14:50 
End Core Run 13 

@133.Bft. 
Inferred top of SALEM 
FORMATION 

8:45 
End Core Run 14 

Golder Associates 



l'flOJECr: I.Al0LAWJR.FS 
P!'IOJECT NO: 9'13-2&18 
I.OCATION: SAICGETOIII, MO 

l'VFE 

DESCRIPTION 

128 H!l'.3--133.B ft 

130 

132 

Freiih, medium bedded, llghl 
olive gray (SY 51:e), medium 
gr.amed, medium atmng, 
ARGIUACEOUS LIMESTONE, 
(ST. LOUIS FORMATION) 
Some braclopod 1-.ils 

132.4-132.Sft. 
Clayqtone 

___________3lll,_OO 
133.S.146.6 ft. 1:i:uo 

134 Ftesh, lhlnlv bedded, light 
olive gr~_J!iY 1>12), V!tfY 

i'b4:krr.e~u:i~e1s=t 

1311 

(SALEM FORMATION) 

138.7+139.7 It. 
Fina lo mecllum grained 
arenaceous Umoolene, crcsa 
bedded 

139.7-142.1 ft. 
140 Fine grained to 

mlcrociystalline 

140.4•140.7 ft. 
Cher1layer 

142 . 142. 1-142.4 It 
Clay layer 

142.S-142.7 ft. 
Chert nodull'!S 

14:l.4-146.1 ft. 
Medium grained Limestone 

DEPll-t SCAl,E; 1 ;2 

C!I 

9 
~ 
a. 
~ 
Cl 

DRIUJNG CON'l'RACl'0R: i.AVNE•WESTERN 
DAllLE:R: 0. MAHURIN 

RECORD OF 0RILLHOLE PZ-106-KS 
BOF!ING METHOD: Nlt c:«111 & _, 
DRIUJNG DATE: 212fl1!15,:J/13/!!$ 
Dl'IIU. RIG; CME ?5 

J..loril Pl•Planat l'-l'ahllod 
F•Fu CoCl.rWd ~ -- u~ l!M-Smor,t, 
a.s-,g lit~ Fl'floud'I 

Fo-F~ 
Cl,,c:;llyll'lftl 
CH-c:Hc,i,lo 1-1-.., 

OAltlM: MSL 
COOAD!NATES N: 1 OG)'03.9 
AZ!Mln'H, 0 

I!) 
:,!: 

ffi?,'l ,.,.._, ·~ VR-V.Fk,ugh 8RF-G!;ml Fl"i:t j!:c 
ifi~ > 

0 ,..ffi £LEV 

iiimi 
z "'i5 FIOC 
! 8l;l 

IF!l a: "' aoaa 
••• N' 

13 BB% 

332.40 
. 129.IIO 

139.l!ll 

15 !Ill~ 

i"'!!! ~§~: 
lVPl!AND 

0 .. .... SURFACE 
Dl!SCRll'llaN 

J,PL,SM 

J.PL,SM 

• J,l,SM 

J,1.SM(2) 

• J,I.SM 

J,PL,$M 

• J,PL.SM 

J,Pt..SM,CL 

:t 

Shee! 8 af 23 

COUAR ELIM 481.8 
E•, ~!5432. l 

INCLINA'llON: •90 

NOTI;S 
WATER Ui\lE\.S 

INSTl'IUMt!NTATION 

14:50 
End Core Run 13 

@1:!3,Bfl 
Inferred !Op of SALEM 
FORMATION 

8:45 
End Core R1..111 14 

LOGGSl; M, Hl/'IT 
CHECl(l:0: R. eocm-t 
CATE: 3129155 

Golder Associates 



PROJECT: LAIOI.AWIRI-FS 
PROJECT NO: 94-..a 
LOCATION: BRIOOETCN, MO 

KTYPE 

OESCRJP110N 

144 144.0-144.4 It 
Chert raver 

146. H46.2 ft 
Chert nodule 

148 146.2·146.6 ft 
Thinly laminatel'.f, arenaceous 
Umeslone, Cl'Q$$ bedded 315.20 

146.6-152.6 ft. 148,60 
Slighlly wealherecl, medium 
bedded, pale yellowish brown 
(10VR 612) to thuk yullowish 
brown (10VR 4/2), fine 
grainud, medium strong, 
AAGllLACEOUS DOLOMITE, 

148 (SALEM FORMATION) 
$1ighlly poroU$Jvug9Y', 
lnterbec!ded chert fu:ldules 

150 

1152 

154 

· 148.8-149.0 ft. 
Chert zone 

150.4-150.7 ft. 
Chert:mne 

151.8-152.0 It 
Chert zone 
152.Slt 
1 in. diameter, bleck 
r;laystone clast 

152.6-160.5 It. 152.GO 
Fresh. thinly laminaled, light 
clive gray (SY 512), line 
lrained, medium strong. 

RGILLACEOUS LIMESTONE. 
(SALEM FORMATION) 
Croasbedded, numerous r::hert 
nodules/beds 
Ui3.0-153.6 ft. 
Chertmne 

155.5-155.6 ft. 
Chert zone 

,sa 156.1-157.Sft. 

l!al 

,d(J 

Pale vellowlsh brown 
{10YR 612) to dark yellcwish 
brown (10YR 412) 
15l!i-4ft. 
Brachiopod ro.ssils 
157.0-157 .2 ft. 
Chertmne 

158-2·158.4 fl 
Chert:i:one 

159.0.159.4 It 
Chert zone 

159.fi'-159.7 ft. 
Chert nodufe 

OEPTH SCAl,E: I :2 

f!I 

9 
(.) 

:i: ... 
< a: 
t!l 

OAIWNG COHTRACTOR: LAYNE-WESTERN 
ORILJ.EFI: O. MAHUfllN 

RECORD OF DRILLHOLE P2•106~KS 
SORING ME"IHOOt NX COla&walef DATUM: MS!. 
OFIIWNG DATE, 212M15-31,atli, COOAOINATES N: 
OAILLRJG; CME75 

J,Jo,nt PL.,,._, 
F•F...U C.Q.ivod 
S-hor II•~ 
11-llodclnq ST-~ 
F•FClfa1'an 1-frrrQWt 

~ Ill .. 
ci § 0 ELEV 11 z RaD u e 

Dlil'TI-1 $ § if (FT) = "' =~~= NTIOID~ 

16 11>1' 
% 

lB I~ 

AZIMUTH: 

p.p_,... Fe-F.o.ici,, 
Ir~ CL-Clay-
s~ Cl-I~ 
!\.fl,)rq, IHNllod 
VR-V. Raugh l3Rl"-Gravo!Fitd 

NTINUffY DATA 

'jw., 1YPENID 
!Bi .. SURFACE 

DESCRIPTION .... n ., 

J,l,R (2) 

• J,U,R 

J,l.sM 

• J,~R {2) 

J,l,R 

• J.PLSM 

J,PL,SM 

J.~A 

• J,l,SM 
J,U,SM 

• J,U,SM(-!) 

J,U,SM 
• J,PL,SM 
• J,l,SM 

!.! 

"'"' "-o i., 
C1 

0 

i 
ffits :Cc 
'"z i-

h 
',t~ 
lll2 

Sheat 8 cf 23 
COLI.AREUM oCl11.8 

1067D3,ll E: $1~1 
INCLINATION: -so 

z :c i ~ =' 9 IL 41 ~ ... 
!i - ill NOTES 

~ ~ 
Ill a ~ ii: WA'riRU.VEI.S 

... li!; 0 INSTRIJMENTAllON 
.. Iii 

le al8851 .I! 
...-ri::1111111-2., ..... 11111 a::a::a:: a: 

9:50 
End Cora Run 15 

Dnller repons rock is 
veryhiud 

10:40 
End Core Run 16 

Driller repoits rock is 
very hard 

11:50 
End Core Run 17 

I.OGGED: M. HIRT 
CHECKED: R. BoaTI-1 
011.re, 3/a/Sli 

Golder Associates 



PliOJecT: l.AIDI.AW/R!,FS 
PAOJEctNO: 943-Zla 
I.CC,\llON: IRCG!mlN, MO 

HID 

1114 

166 

11!8 

170 

172 

174 

1711 

OESCRlPTION 

160.2-160.4 ft. 
Chertzane 
160.5-174.3 ft. 
Fresh, lhicldy' laminated, 
medium light gra;, (NB), CQarse 
gralned, medium svong, 
FOSSILIFEROUS DOLOMITIC 
LIMESTONE, (SALEM 
FORMATION) 

174.3-178.8 It. 174,30 
Fresh, thinly bedded, palu 
yellowlsl') brown (t0YR 6/2) to 
medium light gray (N6}. l-c 
. grained, medium wong, 
CALCAREOUS DOLOMITE, 
{SALEM FORMATION) 
Some losslla, cross bedding 

OE.PtliSCAU:: 1:;? 

Cl 
C .. 
~ 
if 
Cl 

ORIUJNG CONTFIAO'l'OR: LAYNE-WESTI:l"1N 
ORIW!R: 0. MA11UAlN 

RECORD OF DRILLHOLE PZ-1 Q& .. KS 
BOAlNG METHOD, NX Cont & 'MIIDt 
DRIWNCI CATE: 2J2819!S,3/!3111$ 
ORILL RIG: CME 75 

J.,/oi,t l'i,l'loriar P.f'o1shed 
F·FU ~ ~ 
11-Sl,flt U-l,lntMlling SM-Bmooll, 
B-11~ S,T.$tll!il,ed ~ 
F,F ... tlon r-lffiµlr v,w,~ 

... .. ... ... 
ELEV g ~, ~~ iii! z ROD 

01,P!'H ::, o,.. "'"' a ~ .. IC cW 
ll"1l u: 

CI-DOO ........ 0 .. •••w Nolif'ICUi:11- .... 

""'FeOiddt 

DATUM: MSL 
COOflDINAiEB N: 1011703.9 
AZIMUTI-1: o 

Cl..(;layln!I 
CH-t::l'llotll,; 
H-H•-
GRF~Fihd 

NVfTY TA 

• J.1,SM 

J,U,fl 

J,ST,R 

• J,Pl.,SM 

ShHI 10 llf 23 

COll.Afl Iii.EV: 4111.B 
E: 5115432, 1 

INCLINATION: -SO 

NOTEs 
WATEA 1.EVE1.S 

INSTRUMENTATION 

13:45 
End Core Run 18 

LOGGED: M, HIRT 
CHl;:Cl<EO: R llOOl'H 
OATE: :l/29195 

Golder Associates 



PAOJECT: LAJDLAW/Rl•F9 
PROJECT NO: IM34ll48 
1.0CATION, BRIDGETON, MO 

□ESCAIPTION 

176 174.3-178.B ft. 
Fresh, thinly bedded, pale 
yell0wlsh brown (10Vfl 6l2) to 
medium light gray (N6}, fine 
10 c0~ grained, medium 
strong, CALCAREOUS 
DOLOMITE, (SAi.EM 
FORMATION} 
Some fosslls, cross bedding 

116 11s.s-1n.21t 
Chert zone 
178.3-178,5 ft. 
Chertl!:Dne 

17ll.B-t87.G ft. 
Sli!lhdy weathered, medium 
beijded, mcderate yellowish 
brown (10VR 5/4), medium 
gralnlld, medium strong, 

180 DOLOMITE, (SALEM 
FORMATION) 

182 

tr~~~~~t11v 
180.2-180.:Jl't. 
Chert nodule 

164 183.S-184. 1 It. 
Chert zone 

188 

274.80 
187.0-189.3 ft. 187.00 
Fresh, thinly laminated, pale 
yelhiwh;h brown (1 oYR 6/2), 
medlumgr~ned, medium strong, 
OOLOMmc LIMESTONE. 

tB8 (SALEM FORMATION) 
Some gross bedding, fossils 

189.3•201.3 ft 
Fresh, lhioldy laminated, 
light olive gray (5V 6/1}, 

1w inlerbedded medium and very 
coarse grained, medium 
strong, ARGIUAOEOUS 
FOSSILIFEROUS LIMESTONE, 
{SALEM FORMATION) 
190.8-191.4 ft. 
Brecciated 

.-192 

CEF!li SCALE: 1 :2 

8 .... 
[J 

f .. 
a: 
Cl 

OFIIWNG CONTRIICTOR: LAYNE•WE:STERN 
ORILLS'I: O. MAHURIN 

RECORD OF DRILLHOLE PZ-106-KS Shnt n er 23 
tlOAING Mlil'HOO, NXCQfll & MUet OATIJM.: MSL COW\fl El.EV: 481.B 
DRIWNG PA.TE: 2'211195-3113/95 COOROlNATES N: 106703.ll &:: lll.5432.I 
CRILLFIIG: CMe:75 AZIMUTH: 

J~ PL·,,.._ l'-l'ololwll F•F~ 
F•FILII C-CUV>d ~ Cl..Qayli« 
IMlhaa U-~ Sl,l.8ih)olh ~-B•Btddng SM!~ 11-ll<u{;t H•H..,.d 
F-Falallr.lrl 1-U,op..Cor VII-V. llo&qt 13!U',QtM FIIHI 

,. 19 ... TA 
d "' ls 8 eu;v ~g ,:., z AOD ....... t:o,:f lYPEMO 

CIE1'lll ~ 3., 
~Iii as .. SURFACE ... 

IF1l "' N:-ia~! DESCFIIPTION :i:u::1,QO .... 
GJw:11"1"-N .... 

J.Pl.SM 

• J,PL.R 

lg ICO 

"' 

20 99"-

LOGGED: M. HIRT 
CHEcKEO: R. BOOTH 
CA Tl;: 3/29/95 

J,J.R 

J,PL.R 

• J,l,R 

• J,!,R 

• J,l,SM (2) 

~g i~ 

IJ INCLINATION: -BC! 

el z 
I :c 0 Q I; < ... ... 
w>< z l:i 9 ! i ,::W ,._c w 2 ... 1ii NOTE.El 
:52: a: ~ In 0 Q if WATER LEVELS 
l: IL. ~ 0 INSTAUMENTATION 

0.: 

.::!n: 
UJ:l:C 

14:30 
End Cora Run 19 

15:30 
End Core Run 20 

Golder Associates 

i 
j 



PROJECT: lA!OI.AW/Fll-l•S 
PROJECT NO, 11428411 
LOCATION: BftlOGETON, MO 

OESCRIPTION 

1112 189.3-201.3 ft. 

1114 

1116 

1118 

200 

Fresh, lhickly laminated, 
lighl olive gray (5Y 6/1), 
lriterbeddtid medium and very 
coorae grained, medium 
strong, ARGILI.ACEOUS 
FOSSILIFEROUS LIMESTONE, 
(SALEM FORMATION) 

195.4-195.7 ft. 
Cro:!IS bedded, brei;r:=iated 

200,5-201.2 fl 
Cross bedded, brecciated 

201.2•209,2ft. 201.l!O 
Fresh, !hlnly lamlnlllecl, 
mea1Um dark gray (N4}, very 
line grained, weak, 

202 CALCAREOUS CLAYSTONE. 
rNARSAW FORMATION} 

206 

· Btac/licpod fo8'ils 

205. 1-207.2 fl 
Medium gray (N5), fine to 
medium gram~ 

207.1-207.2 ft. 
Brecciated 
207.3-End ol Borehole 
Oll'liJ gray {SY 4/1), medium 
strong 

DEPTH SCALE: 1 :2 

8 .., 

~ 
IL 

~ 
l!I 

DRILLING CONTRACTOR: LAYNE-W£STEPIN 
ORIUl:l'I: 0, MAHUFl!N 

RECORD OF 0RILLHOLE PZ-106-KS ShfflU!ot 23 

cou.AR ELEV, ,un,u SORING METHOD: NX Core & Ytalet 
OFIILIJNG CATE: l!/2111115-a,1::1195 
ORIU. RIil: CME 7ll 

J./on 
F-FM 
wi,..-
B,h<.k.tng 
F-F-

ELEV g 
DEPni I (Fil 

Pl•Pww ,.,,,_,.,, c.cu,,.., l(-6lkonllclld 
u~ SM-Bmoofl 
ST-stapp..:i ~ 
1-lrlto,.,lr Yfl-Y.~ .. 

r,: WI 8 ROD 
,~ 
iffi i"' .. 

~8!P w 
a; ....... ICllll:liOO 

mioTN NY·•°""" 

LOGGED: M, ttlflT 
CHECKED: R. BOOTH 
OAT!:': 3129195 

.. "' .... 

F•FIIQ>iclo 
CL.QayW.. 
Cli-cHclnlo 
ff.Hui.ct 

PP.TUM: MSL 
COClflOINATES N: 100703.9 
AZIMUTH: D 

e) 
i!l: 3:: 
lr)< ~ 1ti ~!!i ~ llRl'-Gra,1111 l'ilo<I Cl 

~!!; ~ 
NUIT'l'D TA 

,.. 
3:. en 

(.) 

TYl"EAND 

~ .., ... 
]!!; 
0 
IL 

=-! 
1ti 
Cl 
:! 

e: 1i15432.1 
lNCUNATlON: ·110 

2 
0 

~ 
ii NOTES 

15 
WATER U;Vel.$ 

INSTRUMENTATION .. 
SURFACE; 

lg i~ fE ~! ii: .,518851 i 
DEBCAIPTIO"I 

J,Pl.,SM,CL 

J,l,R.CL 

J,Pl.,SM,CL 

3:il ll"'fl':ICI-

S!&'l:iU ,o:i; 

16:35 
End Core Run 21 

201.9-202.5 fl 
GTS-1 collected for perm. 
te,itlng at labcratory 

Golder Associates 



FfiOJ!aCf: I.AIOI.AW/RI-FS 
PFIOJECT NO: 143-1!&48 
I.OCATICN: Bl'IOGETON, MC 

208 

210 

212 

214 

216 

218 

TYPE 

DESCRIPTION 

2()1.2-209.2 ~ 
Fresh, thinly lamina.hid, 
medh.1m daiit gray (N4), 1111ry 
fine grained. weak, 
CALCAREOUS CLAVSTONE, 
(WARSAW FORMATION) 2li2.eo 
Braohio fossils 208, 

209.2-225.4 fl 
Fresh, medium bedt.ied, o/lve 
gray (5V 4/1), very coame 
grained, medium litrong, 
FOSSILIFEROUS LIMESTONE. 
r,NARsAW FORMATION} 

212.2-213.7 fl 
Slightly Wffillhered. 
· ~rous/Wggy, c:alcareous 

tomite, some fossils 

217,3'218,5 It. 
Medium grained 

220 220.1-221.9 ~ 
Medium grained 

222 

OEf'Tl"I SCALE: l:l! 
DRILLING CONTRACTOR: 1..AYNl.•WESTERN 
DRILLER: 0. MAl-!UFV/11 

RECORD OF DRILLHOLE PZ•106-KS 
BOFIIN8 METHOD: NXCare& W11W 
01'111.1.!NG DATE: ~1319!1 
Dl'ffl.L RIG: CME 75 

J.JIM'l! 
l'•FIUI 
s-si,,,;,r 
e-a~ 
F-1'-

P,Pcbhod 
I(~ 

~ 
~ 
Vl!-V,Aoxqt 

• 

DATUM: MSl 
COOROINATES N: 1011703,B 
A21MUTH: a 

Fa-FIOloda 
m..cr,,y• 
CH•Olonl. 
H-Halllt<I 
~Ried 

DATA 

lYPUHD 
SURFAC~ 

DESCRIPT!Oli 

J.PL,SM 

B,PI..,SM 

J,l,SM (2) 

• J.I.SM 

23 

242.50 
219.30 

98'!!. 

J,PL,R 

J,l,R 

SMM 13 til 23 

C0U.Afi El.EV: -481.B 
E: 515432,1 

INCUNATTON: ·110 

NOTES 
WATall.EllaS 

INS'mVMENTATION 

17:35 
End Care Run 22 

3/11/95@ 10:15 
!Jegin coring Run 23 after -
lmif.alling 6 In. dla. 
casing IO 204 ft. 

i 

1 
j 

' 1 

1 
j 
1 

l 
' i 

] 

12:30 
End Core Aun 23 

LOGGED, M. HIRI' 
CHECKED: R. SCOTI-1 
OA YE: 3/29/95 

Golder Associates 



PROJECT: I.A!Ol.AW/fll•FS 
PROJECT NC; 94:1<2848 
LOCATION: i!RlDGEl'ON, MO 

226 

232 

234 

ROCKTYP 

OESCRl?TION 

200.2•225,4 It. 
Fresh. medium bedded, olive 
gray (5'i 4/1), very !;l;lM;e 
grained. medium $!(()rig, 
FOSSIUFEAOUS LIMESTONE. 
(WARSAW FORMATION) 

2:l&.40 
225.4-233.2 ft. 225.<I{) 
Fr~h. medium bedded, olive 
gray {5V 4/1), fi11e grained. 
waal<, CALCAREOUS 
CLAYSTONE. ~ARSAW 
FORMA110N) 
Some calcite crystals, fosslfs 
225.-4-228.3 ft. 
Sflghtty porous/VI.Iggy 
(<1 mm.) 

233.2-251.3 fl 2:13.20 
Fr~h. medium bedded, alive 
gray (SY 4/1), very coarse 
grained, medium strong, 
FOSSILIFEROUS LIMESTONE, 
~ARSAW FORMATION} 
Stylolilic, some calcite 
crystals 

235.9·238.3 ft 
236 Slightly weathered 

/ 240 

239.0-240.0 fl 
Slightly weathered 

0Ef'T11 SCALE; 1 :2 

0 

9 
() 
:i; 
11. 

if 
l,il 

OFl!l.L!NG CONTl'IACTOl'I: tAYNE-WESTEl'IN 
Oflll.LER: 0. MIIHURIN 

RECORD OF DRILLHOLE PZ-106-KS Sl!Mt 14 cl :?3 
BOfl!NG METHOO: NX Ccrc& wemr OATUM: M$L c;ou.AA ELEV: 481.B 
ORIUJNG DATE: 2129~!3/95 COORDINATES N; l06i'03.9 e, :;1!5432.1 
ClAJLLAIG: CME7:l AZlMl.ftH: 

J.Jl:ft PL-Nnlv' p.p~ F•FtO>idtl 
F-Flllil C•Cuvod I(~ C1. .¢ay lrlfll 
S.Qiollf u-~ ~ CIH:t1c,1t• 
11-Q""'°""ll ST,Stol)l>ed 1\-lwi,t, tHluod 
F•FQl:Q""'1 l-lrregi.iar VR,V,Aoo!in G11F•Gravel Fie<! 

~ 
., 

DISCO NU!TYDATA :l!g d etEV z 
01,l'Jl,I z ::, 

(t'l') 0:: 

2:12.50 
229.30 

222.so 
239,30 

"'W 8§ ROO 2,.. 
~ffi 

0:: ... tL oooa 0 .,, • ..,.IN- N"i''DGt-

LOGGED: M. HIRT 
CHECKED, R. BOOTH 
DATE: 3/2!1/BS 

!~!! & 
51,)~ 
" Q ., .. 

TYl'EMIO 
SURFACE 

OESCA1PTlON 

J,ST,SM,CL 

J,l,SM,CL 

J,PL.SM 

J,l,R 

J,J,R 
J,!,fl 
J,l,R 

hl::i 
"-o 
~-" 

0 

0 z :c 
ffi?i'j t; 

l'li ~ i::o a 
.,::Z e: ~ .... - U1 ~ 

:I ~ ~ ~ 

~U\ U2/.l! 

INCUNAllON: -80 

·Z 
C □ < ;;:, i: s ! ,_ 

~ 
z z Ul 

5 if 
tl. ~ 0 

~ .,.:i:u! 
"" ..... '""'""' 

11! Hal ill 

NOTEs 
WATER LEVE!.S 

INSTAUMeITA1lON 

13:SS 
End Core Run 24 
229,6-230.1 It _ 
GTS-2 collected for perm. _ 
testing at labora!aJY • 

14;50 
End Core Run 25 

Golder Associates 



PROJECT: LAiCl.AWll'll•FS 
PAOJSCT NO: 114:1-28411 
LOCATION: Bl'!IDGl:m)/tl, MO 

240 

2'42 

246 

248 

250 

AOCK 

OESCAIP'OCN 

233.2-251.3 It 
Frei;h, medium bedded, olive 
gray (5V 4/1}, very 00arse 
grained, medium strcqg, 
FOSSILIFEROUS LIMESTONE, 
(WARSAW FORMATION) 
stylontlo, some aalcite 
crystals 

246,3-246.5 It 
Fine grained, Dolomi!lc 
Limestone 

250.3-251.3 fl 
Medium grained 

251.3-257.7 ft. 251.JO 
Slightly wealhered, medium 
bedded, olive gray (SY 4/1), 

2a2 line grained, weak, 
CALCAREOUS CLAYSTONE, 
r,NARSAW FORMATION} 
Porous/vuggy (<1 mm.) 

254 

DEPTH SCALE: 1 :2 

CJ 

9 
~ 
~ 
CJ 

DRlWNG OONTFIACTOR: lAYNE•WESTEf!N 
OAiu.e'A: D. MAHURIN 

RECORD OF DRILLHOLE PZ-106-KS 
BORING METHOD: NlC Care & wew 
DAIi.UNG OATE; 2121l'95-3113/!J5 
DFIILL RIG: CMS 15 

DATUM: MSL 
COORDINATES N: 1QG703.9 
A2JMUTH; o 

Elhoot 15 of 23 

COl.1.ARELEV: 48U 
E: 1515432.1 

INCUNATIONi -llO 

J.Jmt 
F-l'or.11 
$,lll>o;t,r 
B•B•lldnO 
F•F-

ai;v ci 
"' DEl'TH z 
::, 

!F11 0:: 

PL·""'""' P•l'l:lhhod i:.i:ll(!Jddf 
C.c..v.d - Cl,Qf.yl!lflil 
IJ.11-....g SM~ CH-ct-iame 
sr-su,_,i A,flclql H~ 
1-~ VIW.f!<,u;n Gl'IF-Filo<! ,.. "' er w>-

~~ .. ~~ RCO 
hi .. a; 
a: ff .. 1112 N•ioo .... 

1.0GGED: M. HIFIT 
CHECKED: R. SOOTH 
DA TE: 3129/!15 

i"' .. ~a!i .... .. .. 

IJYDATA 

1Yf'EMID 
SUAF~I, 

DESCAIPllOH 

• J,l,R 

J,l,R 

• J,l,R 
JJ,R 

• J,PLSM,CL (2) 

C, z 
~ :c C 0 

ffis I; ~ 
... i:: 

li!:: ~ A i -c w C I- ffi NO'TB .. z a: ~ ;i.; !.!! i- ... WATeRl.EVEl.S 
"' 5: i n: 

0 INSTRUMENTATION 
I-

~ otiUJ8! 
flP-l?D- ! 
fl!Ui21!! 

15:40 
End Core Run 26 

Golder Associates 



PROJECT: LAIOl.AWJRl,F$ 
PROJECT NO: 943-2848 
LOCATION: BRIOOETON,MO 

l!5B 

260 

.:!Iii! 

254 

21ii 

KTYP 

DESCfllP'TION 

251.3-257,7 fL 
Sllglllly weathered, medium 
bedded, olive !JfllV (5Y 4/1), 
line grained, weak, 
CALCAREOUS ClAYSTONE, 
(NARSAW FORMATION) 
Porous/Vuggy (<1 mm.) 

204.10 
257.7-259.7 It. 257.70 
Fresh, medium bedded, olive 
gra)I (5Y 4/t), medium grained, 
meclium strong, FOSSILIFEROUS 
LIMESTONE. (WARSAW 
FORMATION) 

202.10 
259.7-263.7 ft 2511.70 
Fresh, medium bedded, olive 
gray (5V 4/1), fine grained. 
weak. CALCAAEOOS 
CLAYSTONE, f,NARSAW 
FORMATION) 

261,0-262.3 ft. 
Calcite cry5ta.ls, some large 
vugs (> 10 mm.) 

263.5-163.7 It. 
Highly wealllered 

263.7-269.3 It. :iea.10 
Fresh, medium bedded, olive 
gray (5V 4/1). coarse grained, 
strong, FOSSILIFEROUS 
LIMESTONE, (WARSAW 
FORMATION) 

266,3·268.4 It. 
Claystone 

268.3-269.3 fl. 
Calt:areous clay510ne 

0 
0 ... 
~ 
IL 
,t 
a: 
0 

RECORD OF DRILLHOLE PZ-106-KS 
80AING METHOO: NX Col1I & waler 
OAJWNG CATE: 2/211/95-3113/95 
CRURIG: CME 75 

OATIJM: MSL 
COORDINATES N·. 106703.9 
AZIMUTH: 0 

J-loirlt Pt,- p.Pcflhod l'•F"°'""' 
l'•Fat.lll C-Cl.Mtcl l(~ et..C.,lnlll 
S.llholl' U•U~ Sl,l;l'lmllalh ~ 
B-Sodra"lg ST•lll-d l'-"'"'4t H•HNlfd 
F•F""'- MttOjµOr VR,V.flaur,t GRF.Qnwoin.., .. It NUITY TA 

d "' El.EV 
"' Ill~ ..... 

RQO •oe; lYPEAHD 
DEP'n,t "' 8g im !s8 :::, SURl'ACE 

(F'I) IC "' N:-flll~~ 0ESCRIPTION a:e2 .. 0 ., .. 

J,PL.SM 

J,Pl.Slill,CL 

• B,f,SM,CL 

• J.PL,SM 

J,I.SM 
brecciated 

8,1,SM (4) 

128 9&~ 

J,l,SM,Cl 

J,l,SM,ct 

J,1,SM,CL 
• J,Pl.SM 

Sheet Ill d 23 

COUAR ELeV: 4111.D 
c: !11!5432.1 

INCLINATION: •80 

NOTES 
WATERLEVl:I.S 

INSTRUMEl>ITA 110N 

16:25 
End Core Run 'D 

269,3-284.2 fl 269.30 268-.30 J,Pl.,SM 17:15 
End Core Run 26 Fresh, m&dium bedded, medium 

dark gray (N4), vury fine 
270 grained, 11ery weak; CLAYSTONE, 

(WARSAW FORMATION) 
Some calcite crystals 

271,3-271. 7 ft 
Slightly wethered, porous 

_.,, ll72 

OEPTI-1 SCALE1 1 '2 
CRILL/NG CONTRACTOR: LAYNE-WESTERN 
DAIi.i.ER: 0. MAHURIN 

LOGGED: M. HIRT 
Cl1Eel<EO: R. BOOtH 
OATE: :iml!!S 

J,Pl..SM (21 

Golder Associates 



PAOJECT: LAIOLAW/1114'5 
PROJECTNO: 943-as,III 
t.OCATION: SRIOGETON, MO 

111 

272 

274 

276 

2711 

:!SO 

ffl 

2Bfl 

2B8 

TYPE 

OESCRlP!'ION 

269,3-2134.2 fL 
Fresh, medium bedded, medium 
dark gray (N4), veiy fine 
gralnod, veiyweak, Cl.AYSTONE, 
,:WARSAW FORMATION) 
Some calcite ciys1111s 

275.1-276.0 rt. 
Sllghlly weathered, porous 

277.6ft. 
Calcite filled vug (3 cm.} 

282.7·283.2 ft. 
Calcareous. weak 

263.3,284. 1 fL 
Slightly w1utlhered, porous 

~84,2•301.4 It. 
Fresh. medium bedded, medium 
dark gray {N4), fine grained, 
medium strong, CALCAREOUS 
CIAYSTONE,(WARSAW 
FORMATION) 

OEPJH SCAU;: 1 :2 

t!I 
0 _, 
0 
:E n. 
rE 
(!l 

ORIWNG CONmACTOR; LAYNE-WESTERN 
CRILi.ER: O. MAHURIN 

RECORD OF DRILLHOLE PZ-106-KS SIJHI rr ol 23 

COl.l.AFI El.EV: 48L8 BORING MIITHOO: NX O:ite &. water 
OFIIWNG DATE: 2121i/9S-3/13/115 
OR!!J. RIG, CME 75 

J.Jartl PL•Platw p~ 
F,Fa,.j! ~ K~ 
S,Sho,.. IHI~ Sl.l-sn-lh 
a-aodc:lng Si•SIIIPIM<I R-A<l141 
F-l'roillllon !-lm1g1J., V!W.Rouit, 

F .. F~ 
cu:1ayln!ll 
Cli·CHcxn,o 
ff.He11k,d 

OATUM: \ISL 
COOFID!NA~S N: 106703.9 
Al!MUTH: 0 

t, 
z ;: =x Cl X ~w z w 

tl~F•Orawi F~o<I .::~ Ul C 
X 

~ ,::-

! ... z 

E: 515432.1 
INCUNATION: •80 

z 
0 

~ 
ffi NOT!!S 

~ SJ,.. OISCONTI DATA ~ ~ WATER LEVE.LS j- ... 6 11: !ll 3: INSTRUMENTATION 0 ELEV :e: 
OEPTH 5 

(FT) "' 

187.50 
274..30 

177.00 
284.20 

"'8 "'i;';' 80 RQO ~:'c ti\ 
"' 

.,,,,, 
Q(IOO u. .. 0 
-mlil;ll..-N N'TOIIO.,. 

LOOGEO, M. HIRT 
CHEC:KEO: R. aoon-t 
OATE: ;i/29/95 

i~I!! 
~8~ g 
" g ,, 

TYl'EANO 
SURFACE 

OESCRWTIOM 

J,PL,SM 

J,l,SM 

J,PL.SM 

J,l,SM 

!,! 

fg -:..,j i::.: 
0 

n. ~ 

l: ., i o'fli8'8i '"" ._....,.,.illill_ 
li!.1:U! 

0 ,_ 
~ 

8:45 
End Core Run 29 
Problems coring, drill 
$bing very wob61y due to 
large diameter casing 

10:00 
End Core fllln 30 
Cuttings not coming out 
with return; Hush hole 

Golder Associates 



PAOJECi': LAIOlAWJRJ-F$ 
PROJECT NO: &43-211411 
I.OCATlON: BRIDWrrON, MO 

2BB 

290 

ROCK P 

DESCRIPTION 

284,2-301.4 ft. 
Fresh, medium bedded, medium 
dark gray (N4), line grained, 
medium ~ng, CALCAREOUS 
CLAVSTONE,(WARSAW 
FORMATION) 
2S9.2-2S0.6 ft. 
Dolomite 

293.4-29$,6 ft. 
294 Dolomite 

2116 

,,, 304 

!SD. 
301.4-346.4 It 301.40 
Fresh, lhinlv bedded, medium 
dark gmy (1'14), m-w grained, 
mt!dlum strong, l.lMESTONE, 
(WARSAW FORMATION) 
Some Claystane parllngs 

302.6-304.3 ft. 
Oalamllic Clays1cne, same 
fossils 

OSl"TH SCALE: 1 ;2 

!tl 
0 ... 
~ a.. 
~ 
!tl 

ORJWNG CONTAACiOA: U.YNE•WSSTERN 
ORHJ.SFI: 0. MAHUfllN 

RECORD OF DRILLHOLE PZ-106-KS 5IIONt 18(1' 2! 

BORING ME'lliOO: NX C,ue & W11111r PIITUM, MSL 
DRILLING DATE: 
DAILL fllG: 

2/1!11/$5-3113/95 COOAOINATES 'I: 10670:J,!I 
COl!.ARa.EV: 481,8 

I':: tl15432. l 
!NCUHA'l'l0tl: -eo 

J-,/oinl 
!'-Faul 
s.m,,,a, 
B~ 
f',;'-

Ci ELEV z 
OEPlH z ::, 

ITT} u: 

CME75 AZIMUTH: 

PL•l'larlat P,l'cllhl<I F-.F.c.ddl 
c-Cuw<f IC~ CL.aa,wa 
U-Unctallng s- CH.c:ni...i. 
ST-SliPPlcl R-llrx.v, H-Hnll<I 
·~~ VR-V.Rcl<illh ~ Fk:I 

l:; .. DISCO A 

i:?~ I~ RJ:ID 8g I lli a: ...... 0 c:,i::roo 
"ill'IIITN 

N,.. ___ 

LOGGED: M. HIRT 
CHECKED: l'I. l300TH 
DATE, :lt.i9~ 

i 111 r1 lg:b• 
I! g 

'IYPEAHO 
SURFACE 

IJl;.!l(;RpTION 

J,l,SM 
J,l,SM,CL 

1,1 

"'" !9 
Q 

l) 

ct 
~ ; 
~t1 z 
;::.!i] w er ;- ,_ 

en 

l,'j 
C 
~ 

NOTES 
WATER LEVELS 

INSTFIUMENT'ATION 

12:00 
End Care Run 31 

13:50 
End Care Run 32 

Golder Associates 
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PROJECT~ l.AIIXAW/Rl,FS 
AAOJECTNO: 943-l!B18 
~OCAtJON: SFlfCGEl'ON, MO 

304 

CESCAIPTlON 

301.4-346.4 ~ 
Fresh, lhinly bedded, medium 
dark gray {N4), m-vcgrained, 
medium strong, LIMESTONE, 
r,JARSAW FORMATION) 
Some Claystone partings 

307.9ft 
3011 Calcite filled wg 

(3 cm.) 

310 

312 

314 

318 

31B 

320 

315.5 ~ 
Chert zone 

316.2~ 
Chert zone 

OEFlli SCALE: 1:2 

Cl 
0 ... 
~ 
C. 
< a: 
(!l 

OAIWNG CON'mACTCR: tA'l'NE-WESTERN 
ORILI.m: 0. MAHURIN 

RECORD OF DRILLHOLE PZ-106-KS 
BOA ING METHOI>. NXC..ros & _, 
DRILLING 0A TE: 2J211illl-3113/95 
OAiU. RIG: CME 71$ 

,him-¢ PL•- P•Pcbntd 
F•Fu c.Clnod ~ 
5-Shlat IJ.~ 511.-v, 
B,ll<t<lc:ling ST-Sllppod IWlausi> 
F.f""'1icn Mtto;,.nr VJI-V.l'lcrJd, 

F .. l'flOlddi 
Cl.-Caylnftl 
CH~ 
J-1.~ 

OATUM: MSl. 
COOADlNAi;i,; N: 106703.9 
A21M\JTii: 0 

(!l 
z jl; 
12 el ~ w?,S z 

Gl'IF~Fifed :i::c w C 

ii?. l!: ;?; .. DISCON 11YOATA ti) 

ij !I d El.EV z jw 
z RCO 

... ~I!! .. lVPENIO 
01!/'TH ::> 8.., !ffi Sl.iAl'ACE au~ .. ll'll IC 

C[ ODDD o;<I. Cl!SCIIIPT!ON ,N.,,a.! a ,. 
OIICl!11'N .... 

J,U,SM,CL 

SM!lt 19 of 2::,. 

COUAFIEI.EV: 481.11 
E: 511$4:;12.1 

INCLINATION: •IIO 

z C g < '; 9 a ... 
r,1 I NOTiS 

~ WATER LEVEUI C 
C. ~ 0 INSTRJ..:f.!l:Nl"AnoN 

I-.. fll ooac, 
l:ll#IDCIIII I-...,_" ...... 

Nl"a....-llR D 
a: ICIC II: a: 

14:15 
End Core Run 33 

14:50 
End Core Run 34 

LOGGED: M, lilRT 
CHECXEO: A. BOOTH 
CATE: 312!!19S 

Golder Associates 



PFIOJECT: LAIO!.AW/AI-FS 
PROJECT NO: G<l3-2IMII 
LOCAllON, BRIDGETON, MO 

ol20 

328 

330 

332 

334 

FIOCKlYI' 

OEscAIPTION 

301.4-346.4 ft. 
Fresh, lhl11/v bedded, medium 
dwk gray (t-14}, m•VC grained, 
medium strong, UMESroNE, 
WARSAW FORMATION) 
$ome Claystone partings 

323.2-323,3 ft. 
Chertmne 

32Ulft. 
Chert zone 

325.3, 325.8, and 326.3 ft 
Chert zones 

327.4ft. 
Chert zone 

328.5ft. 
Chert zone 

329.1 ft 
Chert tone 

329.6-329,9 ft. 
Chert Z0118 

333.4ft 
Chert zone 

335.8 ft 
338 Chert zone 

DEPTHSCA!..E: 1:2 

Cl 
0 
,.J 

0 
:i: 
n.. 
< a: 
Cl 

DAIUJNG CONTRACTOR: lA'INE•WESTERN 
DRILLER: D, MAHUfl/N 

RECORD OF DRILLHOLE PZ-106-KS She« 2'J Qf 23 

COUAR ELEV: 41lt.8 BORING METI-10□: NX Ci>re A Wlllllf 
DRIWNG DATE: 2128/95-3113/95 
CRIU. RICI: CME 75 

J-,/Qrn PL,Plarlal P.f'ebhod 
F.;'aut C.Ci.iw<I ic.~ 
al-Shoal IJ.Urd.JaJrllj SM.-
B~ SHl!opped 1\-A<,ugn 
F,Fol.a!icn l•lml!).W VIW. ~ 

... ...... 
0 "' a2 a..=v 
"' r: jw ~D 

OEP!l! :,: u§ offi a.~:fQ Q 

ii! ~ ... au~'" (FT) q; 
DOQO ... Q .. "' Q~'V'N -N""ll'~c- "' .. 

35 Hl<i ... 

LOGGED: M, 111FIT 
CHECl<EO: R BOOTH 
□AiE: 3/29/!lS 

DATUM: MSL 
C:OOADlNATES N; 100703.9 
AZIMUTH: o 

Fo-F~ 
CL•Cb!llnfil' 
CH-0-loole 
H•H•-
GRl'-Gravo1 F•ett 

NTIN ITVOAT 

'l'YPliANO 
SURFACE 

Oo&:RIPT!ON 

J,l,SM,CL 

J,l,SM 

~ 
ffi~ 
;!:a ii?; 

~ 
C'.f 1;j" z w Cl 
a: 5 .... 
rJj 

i "" 0 », ..., 

i ~ 
IL ;; 

E: 515432,1 
INCLINATION: •00 

z 
0 

~ 
~ NOT!;$ 

if WATEA I.EV!el.S 
0 !NSTFIUMENTAllON ,.. 
ffl 
l-

15:45 
End Core Run 35 

18:40 
End Core Run 36 

Golder Associates 
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PROJECT: U\JOLAW/Rl•FS 
PROJECT NO: 943-lllMB 
LOCATION; 8A!OGETON, MO 

336 

3311 

J4.Q 

= 

KTYPE 

DESCRIPTION 

301.4-348.4 It 
Fre$h, thlnlv bedded, medium 

· dam gray (N4), m-Vll _grained, 
medium lltrOng, LIMESTONE, 
(WARSAW FORMATION) 
Some ClaY$tOllll partings 
338.6-348,4 ft. 
No more olaystone partings 
336.9ft. 
Chan zone 
337.S.339.2 It 
Chiirt zone 

339.9 It 
Chert:rone 

340.9-341.3 It 
Chert zone 

342.0-342.2 fL 
Chert zone 
342.3--343.5 It 
Chert :zone 

343.8 It 
344 Chert zone 

348 

3SO 

352 

344.6ft. 
Chert zone 

346,4•363.6 It 341U0 
Slightly weathered, thinly lo 
medium bedded, light gray 
(N'l), medium grained, medium 
strong,CALCAAEOUS 
DOLOMITE. 
(KEOKUK FORMATION) 
lnlerbedded with chert zones 
and nodules; porous/lluggy; 
scme filled with calcite 
cry!lt!lls; some calcite veins 

DEf"/H SCALE; I :2 

(!I 

g 
C 
:i: 
<I,. 

~ 
~ 

ORIWNG CONTRACTOR: lAYNE-WESTEAN 
DRILLER: 0, MAHURIN 

RECORD OF ORILLHOLE PZ-106-KS 
80RlNG METHOD: NX CD!'D & W!Ullr 
DRIWNG DATE: 2/2ll/!l~3/l3/95 
ORll.L RIG: CME 75 

J.Joinl Pt,.1'1anar p.pckto4d 
F-Fall CC!,fvod ~~ 
s.st,,,., u-u~ $M,Smoot, 
B-Bod<fns1 ST~pp,t<! fl.l'\Quc,tl 

DATUM: MSL 
COORDINATES N: 100703,9 
AZlMUTri: 0 

F\o.F..O.X,. 
Cl..c:!aylnlll 
CH-Cl1!<>nl• 
H-H-

F.foiown l-1ttll9JIN' \IIW,f'o.qt GFIF-GtavdFl!od 
,.. '" ,_ o; 

"'8 ELEV it~ AOD t"-OEP'lll 8~ if~ (Fl) 0: 
OODiD 

N'lf'«lo-.e PIDIO..,N 

100 37 % 

117.60 
344,20 

D ONTINUITY DATA 

i"' .. lYP5/IND !?,15~., SURFACE" cO '" 
O~SCRIPTION :;: * 

• J,l,R 
calcite cry5tals 

• J,l,SM,chelt 

• J,l,SM 
J,I.SM 

• J,l,R,fosslls 

• J,l,R,cnert 

J,l,SM 

Sheet 21 QI 23 

C0U.AF1 ELEV: -ia1.a 
E: !115432.t 

INCUNATION: -80 

8:30 

NOTES 
WATEAlE\let.s 

INS'TRUMENTA.TION 

End Care Run 37 

LOGGED: M. M!f!T 
CHECKED: R. BOOTl1 
DA.TE: 3J21l/95 

Golder Associates 
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f'flOJECT1 UUOl.AWJRJ-FS 
PROJECT NO: 943-211411 
LOCATION: BRIDGETON, MO 

352 

TYP 

01:iSCRIFnON 

346.4-363.6 IL 
Sllghlly weathered, thinly to 
medium bedded, llght gray 
(N?), medium grained, medium 
strong, CALCAREOUS 
DOLOMITE 
(KEOKUK FORMATION} 
lnterbedded wllh chert zones 
and nodules: poraus.lvuggv: 
some RIied wilh calcite 
cryslala; some calcite veins 

35tl 358.0-381.1 It 

364 

366 

368 

Moderately Wl!alharmt, vary 
wggy 

363.6-370, 1 ft 
Slightly wealhered, thinly 
bl!ddea, light gray (N7), 
m•vc grained, medium 
&trcmg, OOLOMmC 
LIMESTONE, (KEOKUK 
FORMATION} 
Slightly vuggy, same chert 
nD<lules 

OEPTH SCALE: 1:2 

~ 
Q 
ii: 
,c 
a: 
l/.1 

OAIWNG CONTFIAC'l'OA: LAVNE•WESTEAN 
ORILLEA: 0. MAHURIN 

RECORD OF DRILLHOLE PZ-106•KS 
BORING M£ll;C0: NX Core & water OA'IUM: MSL 
DRIWNG DATE: 2/211195-3/13195 COORDINATES fll: 
OR!l.l. FllGe CME tr; 

J.,jQnt PL•Planar 
F,FIIIJI C.cuv.d 
9-Si>oor u-~ 
II-Bl4dnll !IT•Sl"'°""d 
F,F_., 1-lmlliWf 

~ 
i a: 8 el.JiV "'"' l!jl; IIQIJ ii!,._ 

OEPTH. :,: Uj illi ::, 
fl) a: a: 

"' .. 0 OOCCI 
lll:IUl~N N ... a • ..,. 

AZIMUTH: 

p.pailnocf F•F.o.xle 
ll,58canoldod Q.•Claylnfl 
SM-5Alaalb CH.a.rear,, 
R·ffouiln H-,f,o-
Vl'I-V,l!Ol.lllh Gl'll'-<lravll!Filod 

OSCO NUl"IYOATA 

il!!111 
l!i8~ .... ., "' 

T'IPSANO 
SURFACE 

OESCFIJPTIO/l 

J,l,R 

• J,1,SM 
• J,l,fl 

J,l,R 

J,l,R 

J,l,R 
J,l,R 
calcite crystals 

• J,~R 

J,l,R (2) 

J,PL,R {2} 

Core loss 

J,/,R(3) 

J,l,SM 

J,l,R 

0 

l!I 
ii 
ffi~ 
i=i ~-
3: 

106703.9 

I: C 

la g ... 
~ 

.. 
ffi ... .e, ... 

~ a: ~ ~ ... 
tJl C 

0.. !i 

SIIINlt 22 fl! 23 

COUAR et.EV: 4111.B 
E: $1!i4a2,1 

INCUNAllON: ·IIO 

... 
81 
I-

N01B 
WATS'I LEVEI.S 

lNST'RUMe,ttATION 

9:30 
end Core Run 38 

Drilling rate much slower 
due to presence of chert 

362.9-353.4 ~ 
Core loss 
11:00 
End Core Run 39 

LOGGED: M, HIRT 
CHECKED: !'I. BOOTH 
CATE: 3129/95 

Golder Associates 
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PROJECT: I.AIDLAW/Rl-FS 
Pf10JECT NO: 943-2M 
LOCATION: 8Fll0Glil'ON, MO 

-388 

370 

i..37e 

i,.379 

-3B0 

""382 

~KlVPF 

DESCFUFTION 

363.6-370.1 It 
SUghlly welllhered, thinly 
beddei!, llgltlgray (N7), 
m-,ie grained, medium 
stro11g, DOLOMmC 
LIMESTONE. (KEOKUK 
FORMATION) 
S~hlly vuggy, some chert 
n ules 
389.4-370.1 It. 9!.70 
Chert layer 370,IC 
370, 1-373.4 It. 
Moderately weathered, medium 
bedded, medium ll~ray 
{N6), fine grained, um 
stron,h DOLOMITE, (l(EOKUK 
FOR :noN) 
Pon,UB/vllg1c, some chert 
nodules an oa!etie cry&tals 

End of Rec::ord of Orillhole 3.73.'IC 
at373.4 It 

OEPTH SCALE: 1:2 

C!I 
9 
Q 
:c 

i 
Cl 

i--. 

E::. 
t:t:: 
t=t :;:i,_. 

=c: 
±: l-
t:' 

~ 

... .. 
E .. 

~ 

t: 
!:: ... 
e: 

ORILi.JNG CONTRACTOR: LAYNE-WESTERN 
ORII.LER: 0. MAHURIN 

RECORD OF DRILLHOLE PZ-106-KS SIMMlt :t!of 23 
BORING METJ-!00: NX On & wahlr DA1\IM: MS!. COLI.AR ELEV: 481,8 
DRIWNG DATE; 2128~\a/B!i COORDINATES N: 100703,9 E! 5115432.1 
CRIU.AICli: CME7S AZIMUTH: 

J,.i.,.;i 
F•Fd 
S.Shoar 
B-9•rlr!n!! 
,,.,oi.u.:in 

0 Eu:'"V -- a:: 
Oil'™ ! 

ITTl Q; 

40 

88.40 

PL.,Ptnr p.p-· ,,..,otOldde 
c-<luM4 ~ c:1,.-a.ivra 
!J.U~ung SM•Slnol,lh ~ 
ST.SSOIIIMd ff.~ H-H-
Mll'lfll'IA' VR,V,RG<q, GffF-Graw!Flod .. ~ .. NURV ATA 

It, o:o WW j;!O i"' sj FICD l'Yl'tAHD u"- ~~s! ~ ~!li &URFACE 
"- IL 0 DESCAIP'llON e Iii -N'l!t1'1111 .. .. .. 

J,l,SM,chert 

1 J,PL.SM 

100 
'!(, 

LOGGEO: M, HlflT 
CHECKED: A. BOOTH 
OA TE: 3/29195 

I J,l,SM(2) 

Q 
l:t:1 
... 0 
~., 

0 INCUNA'llON: ,90 

Cl z 
I ~ C g < 'i !;.: ., 

l'll 9 ~~ z .s i w Q !i i'.'i 
NOlliS 

;:51 IC ~ w 
t,; ~ C ~ 

WATEA 1£\/ELS 
3= l!': INSTAUMENTATION .... 

ai88! ffl If !i ii: 
Ui' l!!,H!.!l!1 

rt.,. n ,o ... 

!i:H.u! ! 

3/13/95@ 12:05 
CoreR11n4D 

Golder Associates 

-
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Well No. P2-1oa"Ks --------8 or in g No. X-Aef: Pz-100-Ks 
PIEZOMETER CONSTRUCTION SUMMARY ____ _ 

Survey Coords: Northing: 1066704ft. 

Easting: 515432 ft. 

Drilling Summary: 

Total Depth 375.0 ft. 
Borehole Diameter 911s ;,,. ca.a.204.0 11.1 s 11a 1n.1204.a-375.O11,J 

Casing Stickup Height 2.49 ft. 
Drlller Layne-Western 

St. Louis, MO 

CME 75, Schramm Portadrill TS60H 
6 1/4 in. ID Hollow Stem Auger Bit, 
NX Core, 5 7/8 in. and 9 7/8 ln. Button Bils 

Drilling Fluid Auger-None, NX Core Water, 
Air Rotary 

Protective Casing axa in. Square Steel, by 5 ft, long 

Well Design & Specifications 

Basis: Geologic Log .!_ Geophysical Log X 

Casing strlng{s): C = Casing S = Screen 

+ 1.50 

h String(s} Elevation 
363.75 C1 464.26 - llB.02 

- 373.57 S1 118.02 - 88.20 

- 373.90 C2 aa.20 - 87.87 

- 204.00 C3 463.30 - 257.77 

C1 2 in. dia. Schedule 80 PVC, 
flush threaded with O-rings 

C2 2 In. dia. threaded PVC end cap 
(4 In. long or 0.33 ft.) (C3-see comments} 

S1 2 In. dia. Schedule 80 PVC, 0.010 in. 
machine cut slot. flush threaded with 

16-35 mesh Silica Sand, 361.0-375.0 ft. 

Less !han 50 mesh Silica Sand, 

360.0-361.0 ft. 

Wyo-Ben Grout Weil Bentonite Slurry. 

3.0-350.0 ft., Neat cement, 3.0-204.0 ft. 

Bentonite Seal: Extra high yield Wyo-Ben (100%) 

Slurry, 350.0-360.0 ft. 

0.0-3.0 ft. 

Elevation Ground Level 461.8 ft. NGVD 
Top of PVC Casing 464.26 ft. NGVD 

Construction Time log: 
Start Finish 

Task Date Time Date Time 
Drilling 
CME75 2128/95 10:30 318/95 11:30 

Schramm Rotary 3120/95 l':(IO a/20/95 11:30 

Geophys.Logglng: 3120/95 12:46 3/20/i5 16::la 

casing: 
2" PVC 3/23195 B:00 ~,a:ws 11:40 

6" Steel 319/85 11:45 ::1l1D195 11:DO 

FIiter Placement: 3/23/95 9:40 312:WS lD:45 

Cel!l{:)nting: 3/9/115 14;15 319/115 9:00 

Development 
Bentonite Grout 3/23/95 11:16 3123/9$ 1:l:15 
Bentonite Seal 3"/23195 10:45 31?.l/95 11:15 

Well Development 

Stabilization Test Data: 

Time pH Spec. Cond. Temp (C>C) 

Recovery Data: 

100 

SIO 

BO 

I ?Q 
60 
:50 

""' 40 
K 30 

20 
10 

0 

I 
I 

C 

TIME (Minutes) 

110 

Comments: Surface Casing C3: 6 1/8 In. ID/ 6 5/8 00 Steel Casing 

Not to Scale Supervited by e. TIiton 
Job Number ---"""g4""3"""-2""B-.4B=------

Slte LAfOt.AW/OU2 R/-FSIMO 
FIie Narne PZ106KS 



MISSOURI DEPARTMENT OF 

NATURAL RESOURCES 

DIVISION OF GEOLOGY AND 

LAND SURVEY 

MONITORING WELL 
CERTIFICATION RECORD 

INFORMATION SUPPLIED BY OWNER 
SITE NAME 

OFFICE USE ONLY 
OATERECEIVEO 

REF NO CHECK NO 

ROUTE TRANSMITTAL NO 

STATE WELL NUMBER CROSS REFERENCE NO 

CHECKED BV ENTERED 

CATE APPROVED 

WELL NUMBER 

LAID \IJ 5RlfJ6ETON 5RJ.Jlfl\R l..1-\I-IDl='ILL PZ- /a/, ·K.5 
SITE AOORESS 

AOORESS CITY 

I B3B sJ. f312uAD<•JA Sr. Luu1~ 

INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR 

LOCATION OP Wf!LL 
SHOW LOCATION IN 
SECTION PLAT 

~SMALLESTV. ___ ,, 

COUNTV _-,c· "'"· cL,csuoUcle"'e..-
ELEVATION _ _:S~l,~/~.e,,_ __ _ 

AREA NO.--------

LARGEST 'a, 

___ ¼ ___ ¼ llm---''• 
SEC.___ TWN, --•~1c__ N.ANG. !°S JPR W 

LONG.~• ~· Y6" ff 

OESCAIBE LOCATION OF THE WELL SO WE WOULO BE ABLE TO VISIT IT 

G1wnd 
SurlllC8 Y LI ti Futfram 
E .... lllbi: Fl Surfaca 

lnfarm1Uan In 
thJ1 c:alumn to 
bt1 1upplled In 
tha FHt from 
Surhee column 

DtptllbBaM 
ol a.otndary 
fllltir PKkl 34- , 0 

" 3{.. 

0.ptll ta 
a.ti.mo! 

"""""' Total Do th 

PROTECTIVE CAS!HG 
Typo: :rTfE.L. 

Sl!Q: f!,t!i~5' 
IL).j5" 

ff fCicld Doo) 

PROTECTIVE CASING SEAL 
Typ,i; (!I Conaote 

0C.mfffl1Skmy 

RISER PIPE 
Lt11jjlh: .3t..la., I 

BOREHOLE 
W.MmRj 

ANHUI.AR IUL 
Typer: 0 61111lonAo Sklrrv 

Iii Ctme11tS!urrv 
0N1W1Sl>.inyBallloriJ1q 

BUfTONrrt IEAL 
Typcr:(I Ban1on1111 su,rv 

D Non Slurrv Bon!Mle 

ltr-;ilh of S1al: __ I_O_Fl 

6£CONOARY FILTIJf PACK 
Type: U,Sand (Option.I) 

OManufacturt(! 
Crain si:ca: ouo.....e. 

Lenqlh; l 

PRIMARY FllTER PACK 
+----1 Type:[]Sllld 

OMIIIIIIIIC!urt(! 
CrlllnSllo: 1£.•3• 

~h: '"" 

La!lQIII: 10' 

SlotSlle: o.ulo'' 
r,c.. 

J-t-----J'StJMP DETAILS 
Luwt.lc ,.;..!,JFL 
Dt.mettr. .,_ In. 

Tr,t~ P.t:. 
TYPEOFBAcltF/LL: !IALJll 

STATE 

M~ 
TELEPHOtlE 

3/4• .;l.4/-S/IO 
STATE 

t,lo 
ZJPCOOE 

f.:.31D;.l. 

□RILLING CONTRACTOR'S 
NAME 

TYPE Of INSTALLATION 

IBJ ABOVE GROUND 

STATIC WAT EA LEVEL 

0 FLUSH MOUNT 

FEET FROM MEASURING POINT 

CATE OF STATIC WATEEI LEVEL 

ELEVAT!ON Of MEASURING POINT 

4/.~.;,1 .. 
MEASURING POINT IS 

rnJ TOP OF RISER PIPE 

0 OTHER 

ORlLLING EQUIPMENT 

00 AJA ROTARY ~ AUGER ., 
TYPE fo'/'4 1-l,!i,A. 

0 REVERSE 
ROTARY 

CENTRALIZERS USEO 

0 OTHER 

I!] YES, AT /D 1 DJA L 
IE STAINLESS STEEL 

0 OTHER-----------· 
0 NO 

MULTIPLE CASEO WELLS 

SUBMIT ADDITIONAL AS BUil T DIAGRAM 
SHOWING WELL CONSTRUCTION DETAILS 
INCLUDING TYPE AND SIZE OF ALL CASING, 
HOLE DIAMETERS, AND GROUT USED. 

OATE WELL CONSTRUCTION WAS COMPLETEO 

I HEREBY CERTIFY THAT THE MONITORING WELL 
HEREIN DESCRIBED WAS CONSTRUCTED IN 
ACCORDANCE WITH THE DEPARTMENT OF NAT• 
UAAL RESOURCES REOUIREMENTS FOR THE 
CONSTRUCTION OF MONITORING WELLS. 

PERMIT NUMBER 

SIGNATURE (0 ILtltl 

I 
PERMIT NUMBER 

t,i:,1 A£ l-'/;1,f 
DISTRIBUTION: wtilTE !11VISION CANARY /.tONJT()IHm; \"/Fl I r,rmni:.r,rnn PINK·ovmrn 



PROJECT: LAlOI.AW/Rl-FS 
PROJECT NO; JM3-2840 
LOCATION: a:FIOGETON, MO 

RECORD OF DRILLHOLE PZ-106-SD 
OOAtNG Ml:m'IOO: NX Core & wa1i,r OA TIJM: MSt. 
ORIUJNG OATE: 3124/95 COORDINATES 1'1: 1 0ll87Ht 1 
OfllU. RlG: SCRAMM AZJMUTH: 0 

9lie<tt 1 ol 2 

COLI.AR El.EV: 481.!i 

t--1:::::::::]R:lCKi;i':!.TVPEU1"•~::::::::.i---------------------...... ----...... --........... ----------l 
(-._ ''l 

E: 5154t!I.0 
INCLINATION: ·GO 

J,JOlt'>I Pf_.l"!llnir 14'......., ~-l'MOJodt 

. l;l 
&\!;. 
0 

""178 

""17a 

""160 

._ 182 

,._ 184 

- HIil 

- 11!11 

OESCR!F'TlON 

0.0-189,S It 
No sampling conducted 
See Record of Dntlhole for 
PZ·106-KS 

§ 
0 

if .. 
ffi 

,-Faul 
S-Ghff,-
9-l'llld<fn\1 
F•F-

i El.£V -- % DEPTH :, 
(FT) a: 

271.00 :ll!.60 
""'190 189,!1-199.9 fl. 189.901189.90 

Fresh, lhil'liy laminated, light 
onve gray (SY 6/1), f-m :::; 
grained, medium strong, '""l:: 
ARENACEOUS LIMESTONE. i2c: 
(SALEM fORMAnoN} ~ 
Fossnlferou& :::r:: 

l 
"'"192 

~ $CALE; 1 :2 
DRILLING CONTRACTOR: LAYNE•WESTERN 
ORILI..EFI: t.t VOGT 

C-Cuwd I(~ Cl.-ctq!nll! 
u-u~ SM.amoat, Cli-Cttmo 
ST-Slol>l>ld Fl,~ -·-Hrrl!QLIB IIR.V./b.1111 

GRl'-Cn\ltl -
I:;_ Ill,... OISCON'/lNUrTY OATA 

:gs 
FIQD 

a: 8 t:., [i .. Bg l'a:I!! TV'P&:ANO 
< a: "'aa~ 8 SURFACE .,,w a: .... ., OEScRiflllON -0000 

a::lil;l._,N tli ... '11 ...... 

LOOG!;O; 8. TILTON 
CHECKED: A. BOOi1'i 
OATE, 5/;!:ij/95 

<I D " .. 

I J,l,R 

\,l 
fg 
~-' 
C) 

I!) 
z ::c: 
fili','.I m: 

~ 
1'/i 

1=□ C i~ ~ 
~ 

if ~l!! ii 
1;,:2: ..... .... , 

1;!:,:: a: a: a:..: 

z 
~ 0 ... ~ 
..J S: i ,_ 

~ z 
6 Q If 
11. ;:; 0 ,_ 
000& f8 

g~gi~ I-
;;!&!!~ ~ 

NOTES 
WATER l.EVELS 

INSTRt.lMENTA TlON 

0.0-30.0ft. 
Dnll!t'lg conducled with 
6 1/4 ln. lD hollow stern 
aug11rs, Ulen borehol1;, 
adlianced to 169.9 ft. 
with 5 7/8 in. air rclasy 
blt 

:l/24/95 @ 11 :00 
Saganootlng 

Golder Associates 
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-
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PROJECT, I.AlOtAW/FV-l'S 
l'AOJ£CT NO: Jl.43-21411 
LOCATION: BRIDGETON, MO 

KTYl'E 

~i DeSCl'!IPTION 

~ 

1--1112 
18!Ul-199.9ft. 
Fresh, thinly laminated, Ughl 
olive gray (5Y 5/1), f.m 
grained, medium stro11,l'< 
ARENACEOUS LIMES ONE, 
(SALEM FORMATION} 
Fossilillll'OUS 

"'1114 

'-Uitl 

1o-1sa 

261.liQ 
""l!OCI End or Record or Drilfho-le- 199.90 

21-t2D8.0 ft. 

-202 

lo.l!QB 

DEPTH SCA!£: 1;2 

!!I 

9 
i 
IL 

ill 
,;:I 

1: 
;: 
b!:: 
I:.:!'-t:¢ 
t::r' 
t'.£ 
~-
r:i· 
~ 

~ gc 
t:iE-
I=!::: 
~-
0.... 
t:t;:: 
t:i: 
t:=s: t:::i... 

I 
1$ 

I 

OAIWNG CQN'Tl'IACTOFI; LAYNE-WESTERN 
OAll.LEf4: M. VOQT 

RECORD OF DRILLHOLE 
BOfllNG ME1l10O: NX Con, a,,,,_ 
DRILLING OATE, 3/2,1/115 
ORIU. RIG: SCRAMM 

.J.Joill PL,l'IWW l'-l'alalwl 
F·Fd c,Q.nled It•---
s.lltor;o- IJ.t.lncU&llrlg SM-Slrloolh 
B-llldclinll sr-~ 11-llou;tl 
F•F1ola!K,n f.l~ VR.V.llcllq, 

> !!I ... 
d IC 

IC~ El.iV u,w 

ill! .. -- % "'§ 1'100 
OEl'TH i 8,.. lffi =~Bi :ii (Fl) a; 

C~OD 
... ta~~ 

,. a I 
cm.,"'MI 

" -

PZ-106-SD 
CAlUM: MSL 
~ATI:S N: ltJGS715. I 
AZIMUTI-1: D 

"""~ l!I Cl..aayErdll i; i!i CH>Chlcrno 
~ l!I ~ H.Ji- :;i: 

OAF-Gr:Nl!Flo~ i!:c w C 

iii a: ~ .. •~UITYDATA IIJ 
y 

m>J;AIIO 

0 
< "" 0 B. ... 
!ii -
~ I 

ShHt2uf2 

COUNI El.EV: 4$1,5 
E: !IUl418,0 

INCLINATION: •90 

2 
Q 

1< 
~ NOTES 

~ WATER Ui'tlEL.$ 
INSTflUMENTAllON 

In £" II! f.. - .. w 
SUIU'ACE ig -. IC IC ~~in i--

DllSC11!PTION Ul1 uu1 xi2i'"i; 

I J,l,SM 

t 

281.!IO 
1!19.!lO 

-

LOOGl;:0: S. TILTON 
CHECKED: A. BOOTH 
CAt'l:: 5126195 

'J,l,R 

3/24195@ 13:15 
Finish Run 1 

Golder Associates 
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Survey Coords: 

Drilling Summary: 

Well No. PZ-10s-so 
Boring No. X-Ref: Pz-,os-so 

PIEZOMETER CONSTRUCTION .SUMMARY 

Northing: 1066715 ft. 

Easting: 515416 ft. 

Elevation Ground Level 
Top of PVC Casing 

Construction Time log: 

461.5 ft. NGVD 
463.42 ft. NGVD 

Start Finish 
Total Depth 201. 1 ft. 
Borehole Diameter 10 1/4 rn. (0.0-26.0 ft.) 51/a in. (26.0-201.1 It.} 

Casing Stickup Height 1.97 ft. 
Driller Layne-Western 

St. Louis, MO 

Rig CME 75, Schramm Portadrill T660H 
Bit(s) 6 1 /4 in. ID Hollow Stem Auger Bit. 

NX Core, 5 7/8 in. Button Bit for Reaming 
Drllling Fluid Auger-None, NX Core Water, 

Air Rotary 
Protective Casing 8x8 in. Square Steel, by 5 ft. long 

Well Design & Specifications 

Basis: Geologic Log ~ Geophysical Log X ---
Casing strlng(s): C = Casing · S = Screen 

Depth String(s) Elevation 
+ 1.97 -
190.79 -
200.59 -

190.79 
200.59 
200.93 

c, 
S1 
C2 

483.42 - 270.68 

270.68 - 260.86 

260.86 - 260.52 

Casing: C1 2 in. dia. Schedule 80 PVC, 
flush threaded with 0-rings 

C2 2 in. dia. threaded PVC end cap 
(4 in. long or 0.33 ft.) 

Screen: S1 2 in. dia. Schedule 80 PVC, 0.010 in. 
machine cut slot, flush threaded with 
0-rlngs 

Sand Pack: 16-35 mesh Silica Sand, 188.5-201.1 ft. 

Filter Pack: Less than 50 mesh Silica Sand, 

187.0-188.5 ft. 

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry, 

3.0-177.0 ft. 

Bentonite Seal: Extra high yield Wyo-Ben (100%) 

Slurry, 177.0-187.0 ft. 

Concrete: 0.0-3.0 ft. --------------
Comments: 

Task Date nme 
DrJUing 
CME75 
Schramm Rotary 3/23/95 18: I 5 

Geophys.Logging: 3124195 

Casing: 3124195 

Filter Placement: 31241$6 

Cementing: 
Development 
Bentonite Grout 3/24/95 
Bentonite Seal ~ 

Well Development 

Stabilization Test Data: 

18:15 

12:40 

13:10 

l4:DD 

~ 

Time pH Spec. Cond. 

Recovery Data: 

,oo 
510 

so 

2c 
70 

~ 
60 
50 

40 ... 
30 

20 

10 

0 
0 20 eo 

TIME (Miriutes) 

Not to Scale Supervised by W. Herst Site LAIDLAW/OU2 AI-FS/MO 
Job Number ----9-43---28_4_8 ____ _ File Name PZ106SD 

Date Time 

3124/95 

3/24/95 

3/24/95 

3124/95 

3/24195 

3iwiis 

13:00 

18:30 

13:00 

13:40 

14;45 

'"iFss 

Temp (°C) 

so 100 
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MISSOURI DEPARTMENT OF 
NATURAL RESOURCES 
DIVISION OF GEOLOGY AND 
LAND SURVEY 

MONITORING WELL 
CERTIFICATION RECORD 

INFORMATION SUPPLIED BY OWNER 
SITENAMI: 

oFFiCe usE dNLY 
llEf No 15091 
STATE WELL NUMBER 

CHECKED IIY 

AP-PROVED SY 

WELL NUMBER 

OATERECEIVEO 

CHECK NO 

TRANSMITTAL NO 

CROSS REFERENCE NO 

ENTERED 

'"' DATE APPROVED 

LA LA~ BglD<aETO/J SMJITAJ2. LM1DF1Ll-- Pz. - tab-.5D 
SITE ADDRESS CITY 

,1 

ADDRESS CITY 

IB~, sl. BQ~ADV/A 

INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR 

LOCATION OF WELL 
SHOW LOCATION IN 
SECTION PLAT 

SMALLEST\~ ___ ,. 

c □uNrv >T Wu~ 
ELEVATION ':/l..l,IJ, 

AREA NO _______ _ 

LARGEST¼ 

----" ___ v, 

SEC. __ TWN. __ '}L]~_ N,RNG --~- (!:PR W 

LAT. -2/:L• ~• --.!l_L .. LONG . .....9..Q_. ~· __$,,__:· 

DESCRIBE LOCATION OF TH EWELL SO WE WOULD BE ABLE TO VISIT IT 

Information In 
thl1 column 10 
ba aupplled In 
thfl Feet fn1m 
5urfaca column 

:fir~1=!orn 
Ca.sit! al: 

0.ptll la 
Btllamof 
the ScrHn: .;Joo. 

, ....... 
Total Do th 

OJ1al11.1I 
Total 0. I 

PROTECTIVE CASING SEAL 
Type: !ii Canasta 

0 Cement Sl,my 

Rl5£R PIPE 
Leng(h: /q ;I,,._'-:, 

Olaml:(111: a,_~ 

Typeo!Ma1arlal:~~80P 

BOREHOLE 
PIAMmR: 

ANHUI.AR &£AL 
Tv1111:fi16enton111SLll"ry 

QCemqn!Slwry 
0 Non Slurry &llllln"e 

BEllTOHITT SEAL 

Tyfl':fiil 6anton4e Si.Jrry 
0 Non Slurry Benlanl!q 

Le11Qlh o! Seal:__!Q__ft 

SECOND.\RY FILTER PACK 
Ty?Q: lil.Snnd {OptJG11.1Q 

□MMllle:;ILnd 
□nlln Slut 31.J§A&( 

Len11th: j,;$' 
PRIMARY ntm PACK 

+----, ly?Q: [i S.vd 
0Maiiu/11C1111ed 

G1a111S11.u: H,-35 
LllflQlh: /.;1,p' 

I.JJllQlh: 10' 
SlalSllo: Q,Cla" 

T o 
J"'-f----- jSUMP DETAILS 

Lerulh: D, ~ FL 

Ol.un<1lu: ,;,. 111,. 

Ttpc: PV,C:. 

TYPE OF BACKFILL: ..,. 

STATE 

Ma. 
TELEPHONE 

ZIP CODE 

314• JJ<II- 3710 
STATE 

Mo. 
ZIPCOOE 

DRILLING CONTRACTOR'S 
NAME 

TYl'E INSTALLATION 

+ 

~ ~BOVE GROUND 0 FLUSH MOUNT 

STATIC WATER LEVEL 

FEET FROM MEASURING POINT 

DATE OF STATIC WAT EA LEVEL 

ELEVATIO!l OF MEASUlllNG POINT 

'-11.a,4;,. 
MEASURING POl~IT IS 

Ii) TOP OF RISER PIPE 

0 OTHER 

DRILLING EQUIPMENT 

~ AIR ROTARY ~ AUGER 

0 REVERSE 
,ROTARY 

CENTRALIZERS USED 

TYPE 4 .,.., I..J ,!:i,A. 

0 OTHER 

OOvE:s,Ar lo TP::r.J.l 
Iii STAINLESS STEEL 

0 DTHER-----------

0 N□ 
r.lULTIPLE CASED WELLS 

SUBMIT ADDITIONAL AS BUil T DIAGRAM 
SHOWING WELL CONSTRUCTION DETAILS 
INCLUDING TYPE AN□ SIZE OF ALL CASING, 
HOLE DIAMETERS, ANO GROUT USED. • 

DA TE WELL CONSTRUCTION WA$ COMP1.ETEO 

I HEREBY CERTIFY THAT THE MONITORING WELL 
HEREIN DESCRIBED WAS CONSTRUCTED IN 
ACCORDANCE WITH THE DEPARTMENT OF NAT• 
URAL RESOURCES REQUIREMENTS FDA THE 
CONSTRUCTION OF "4DN1TORING WELLS. 

PERMIT NUMBER 

i901.:1- WM 
OISTAIOUTJON: WHITE niv1Stntl CANARY MtlNITO!llNGWfll r.nrHnAr.TO!l PINl</11WN~II 



PROJECT: I.AIOI.AW/Al-I'S 
PflOJECT NO: 9<13-:21148 
LOCATION: BFlltlGlilON, MO 

OESCR!FTION 

i.. 144 0.().154.9 ft. 

'-148 

'-150 

'-152 

-154 

No sampling conducted 
See Rec:.ord of Drillhole for 
pz.100,.KS 

RECORD OF ORILLHOLE 
BORING METI'IOO: NX Core I!, Wi1!at 
ORIWNG CATE, ._,"'95 ·415195 
Ol'llLL FflG: SCH.RAMM 

PZ-106-SS 

lVPEAND 
SUFIFM!E 

OliSCRIPTION 

OATUM: MSL 
COOflOINA TES N: l D!IB7:at!,3 
A21MI.ITH: IJ 

SheGt 1 or 2 

COUAR El.EV; 41!1,0 
E: 515399,11 

INCUNATIOH: -GO 

NOTES 
WATEA LEVELS 

IN$TFlUMENTATION 

O,o-30.0 ft. 
Drilling condm:ted with 
6 1/4 In. ID llollow lltem 
auger.s, then borehole 
advanced to 154.9 ~ 
wilh 5 7(8 In. air rcla!y 
bit 

154.9-160.3 ft 154.!IO t:::r:: 154,90 4/4/95@ 12:20 
8eginRun 1 
@13:30 

""'156 

... 1s11 

Fresh, thinly bedded 10 lhi11ly i=:: 
laminated, Aght oflve gray :=: 
(5Y 6/1), 1-m grained, I:::;: 
medium strong, 1-',-
AGILLACEOUS LIMESTONE, ~ 
(SALEM FORMATION) i:::r:: 
Chert nodules, silt len$e&, h": 
stylolitic, fosslllfercus i::i;: 

l-<,.-

1 
§ 
e: 
~ 

~ 
~ 

~ 
~ 

OEPTli SCALE; 1 :2 
ORlWNG CONTFIACTOl'l: lAYNE•WESTEl'!N 
CFIILI.EFI: M. \IOOT 

LOGG!i.lJ; J. MILLER 
CHECKED: B. TILWN 
DATE, ~ams 

• J,l,SM 

Rig brea~ down 

4/5/95@ 7:30 
Resume drilllng at 
159.5 ft. 

Golder Associates 
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PAOJECl': LAIDLAW/Rl-,FS 
PFlOJECT NO: 1143-284ll 
WCAllON: BRIOOl;l'ON, MO 

1-oura 

OESCAlf'TION 

160.3-165.0ft. 
Slightly weahtered, thi0kly 
lamlneted, yellowlsh gray 
(5Y 7/'if/, coarse grained, 
$UOng~ARENACEOUS 
I.IMES10NE, (SAl.fM 
FORMATION) 

'" 184 Fosull lragmenll!I, sandy 

~ 

~ 

"",ea 

~ 

• 1118 

-ml 

I 

i.. 17:! 

""174 

""176 

End of Record ol Onilhole 
at 165.0ft 

DS'l'H SCALE: 1~ 

I!) 
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--is§ 
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l!M.00 
!$ 

la5,00 

OA!LLING COl'll'l'W:TOA: LAYNE•WeSTEAN 
OfllLLER: M. VOGT 

RECORD OF DRILLHOLE PZ-106-SS Sh•2cl2 

COLLAR El.EV: Aat.O lilORING METHOD: NX Cora ll 'Mtllr 
DAIUJNG DATE: 4/4/115 • ~ 
CRlLl RIG; SCHRAMM 

J~ Pl.-l'l<N,- P.Pellhtll 
F,Fir.11 c~ ~ 
5-51\rw u-u~ SM,h<dh 
13-lledclng $Nllopp•d R,Aalq, 
F-Fclallon 1,1,r1gwar IIR•V.~ 

Is .. Cl 
d wi EU!Y z ill!111 -- .. l':!3 RQO u ... 

OEPlH i o.., ,1 ffi ~ aB~ 8 
tFll a: ... n. .. :llltl .... 

ff ........... .. "' 

OAlUM: MSl 
COOACINATES N: 1omm!ll.3 
Al!MUTH: o 

E: S1lS389.9 
lNCIJNATION: •GO 

F-.F"°'""" 1.9 z Cl.,,t:r,,ylntw i J: 

~ 
D 

~ t; 
~ i ~ H<ff• .... ~~ 2' w ... 

9 i 
N0Tl;$ 

i~ ; iE" ~ WATER 1.EVELS " NTINUITV CATA IC· 
IL ;!; 0 INSTRUMENTATION !,l 

'l'VPEAND fg [f li! i .. ffi SUflF4CE ffi .. cS:g81 
0ESCIIIPTION lU Hli!~ 

i"J-n• ... 

E22iE!! 

1 J,C,SM 

1 

296.DQ 
11!Q.ll0 

100 
% 

I.CGGEO: J. MIU.ER 
CHSCl<EO; B. TII.TON 
OA TE: 5/2l!/95 

1 J,l,R (2) 

4/5/95 @ 10;00 
EndRun 1 

Golder Associates 
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Well No. Pz-,os-ss 
Boring No. X-Ref: Pz-,os-ss 

PIEZOMETER CONSTRUCTION SUMMARY 

Survey Coords: Northing: 1066726 ft. 

Easting: 515400 ft. 

Drilling Summary: 

Total Depth 165.4 ft. --------------Borehole Diameter 10 ,,. in. (0.0-2:1.0 fl.) s 7/a in. (.?3.o-iss.4 11.) 

Casing Stickup Height 1. 75 ft. 
Driller Layne-Western 

St. Louis, MO 

Rig CME 75, Schramm Portadrill T660H 
Bit(s) 6 1/4 in. ID Hollow Stem Auger Bit, 

NX Core, 5 7/8 in. Button Bit for Reaming 
Drilling Fluid Auger-None, NX Core Water, 

Air Rotary 
Protective Casing 8x8 in. Square Steel, by 5 ft. long 

Well Design & Specifications 

Elevation Ground Level 
Top of PVC Casing 

Construction Time log: 

461.0 ft. NGVD 
462. 70 It. NGVD 

Start Finish 
Task Date Time Date Time 
Drilling 
CME75 
Schramm Rotary ,1,19s 

Geophys. Logging: 
Casing: 415195 

Filter Placement: 415195 

Cementing: 
Development 
Bentonite Grout 4/5195 
Bentonite Seal ~ 

8:25 4/S/95 10:0C 

11:45 415/95 

12:,s 4/5/115 12::io 

13:05 "15/95 13:•1 
12:::IO ~ 13::5 

Basis: Geologic Log ~ Geophysical Log ___ 1----------
Casing string(s): C = Casing $ = Screen 

Depth 
+ 1.75 - 155.30 
155.30 - 165.10 
165.10 - 165.43 

String(s) Elevation 
c, 462.70 - 305.65 

$1 305.65 - 295.8S 

C2 295.85 - 295.S2 

Casing: c, 2 in. dia. Schedule 80 PVC, 
flush threaded with 0-rings 

C2 2 in. dla. threaded PVC end cap 
(4 in. Jong or 0.33 ft.) 

Screen: S1 2 in. dia. Schedule 80 PVC, 0.010 in. 
machine cut slot, flush threaded with 

Sand Pack: 16-35 mesh Silica Sand, 152.2-165.0 ft. 

Filter Pack: Less than 50 mesh Silica Sand, 

149.7-152.2 ft. 

Grout Seal: Wyo-Ben Grout Wefl Bentonite Slurry, 

3.0-114.7 ft. 

Bentonite Seal: Extra high yield Wyo-Ben (100%) 

Slurry, 114.7-149.7 ft. 

Concrete: 0.0-3.0 ft. ---------------

Comments: 

Well Development 

Stabilization Test Data: 

Time pH Spec. Cond. Temp (°C) 

Recovery Data: 

100 
I I 

00 I 
eo 

~ 
70 

~ 
EiC 

!SO 

I l 
I 
I ... 40 ... 

30 

20 
10 

0 
0 20 .. o eo eo 100 

TIME (Minutes) 

Not to Scale Supervised by J. Miller Site LAlDLAW/OU2 RI-FS/MO 
Job Number ----9-43---28_4_8 ----- File Name PZ10SSS 



OFFICE USE ONLY 
OATE flECEIVEO 

AEf NO CHECK NO 

• 
MISSOURI DEPARTMENT OF 

NATURAL RESOURCES 
ROUTE TRANSMITTAL NO 

. DIVISION OF GEOLOGY AND ST A Te WELL NUM!IER CAOSS REFEREtlCE NO 
...... LAND SURVEY 

MONITORING WELL 
CHECIIED lh' ENTERED 

'"' '"' '"' CERTIFICATION RECORD Af'PflOVED llY DA TE APPROVED 

INFORMATION SUPPLIED BY OWNER 
WElLNUMl!Efl 

PZ- ILJb-55 
SITE ... oDRESS 

S1. CflAict.C~ IZt:.<!JC 12D. 
C!TY 

B~ID<.:iETotJ 
STll,TE 

/vi C 

ZlPCOOE 

TELEPHONE 

;,14 • .;,41- ,n,o 
CITY STATE ZIP CODE 

:::iT. Luu/5 Mo b:O/D;J. 

INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR 

LOCATION OF WELL 
SHOW LOCATION IN 
SECTION PLAT 

couNTY~~•-'"T0._l=u,u"1""=
ELEVATION __ 4~"°=·c~--

AREA NO.--------

SIi ETCH THE LOCATION TO THE WELL INCLUDING MILEAGE ON ALL flOP,,OS TRAVELED 

SMALLEST ,,,, LARGEST \, 

fROM NEAREST OWUS OR HI 

o,. + 
SEC. ___ Tw• __ 401~_ N.AN.G -~~c-__ ._9A W 

DESCRIBE LOCATION OF THE WELL SO WE WOULD BE ABLE TO VISIT IT MONITORING WELL INSTALLATION 
CONTRACTOR'S NAME 

lnfonn■tlon In 
!hi• column to 
be •uppllcd In 
the Feet fn1m 
Surl■c" column 

D•plh la 
a,ttun ,1 
the Scrun: 

Pillo Back 
Total De th 

,.10,11"''"'•••''"' 

lb5.! 

PROTECTIVE CASING 
Type: 5TCC:.L.. 

Slt11: 0"-,tt:;{}l.~I 

/t.,,,'.;i-S 

Tv111.1olMaLtnllt -=>C'IJ. eo t1W: 

BOREHOLE 
DIAMETER:: 5 7/8 Ill. 

ANNULAR S£AL 
Tvr.,s:B] BonlOnb Slurry 

□ C-nlSlurrv 
D Noo Sklfrv Bon1on11e 

Bt:HTONrrE SEAL 

Tv1111:ll!l, B,mlQ"l~GSkmy 
0NQ"151ufrylloolooH 

Lq111lll DI Sqlll:~Ft 

stCONOARYFILTtR PACK 
TvPO: i§]Sand (o,u.n.al} 

□ManulldUl"lld 
OtainSlla: $t1"AIZ.<. 

LD!llllh: .;i,5 
PRIMARY ALTtR PACK 

-+------< Type:@Sll!"d 

□MMllllldurcd 
G1aansu11: lb-35' 

Lnnqth: 13 . .;J.' 

WE R 
l.or,;ilh: to' 

L,rwth: c.,, 3 FL 

DillRMln: ;}.. hL 

Trp1: i-J\JC. 

TYPE OF BACKFILL: :::;,,AJ,..lt) 

DRILLING CONTRACTOR'S 
NAME 

TYPE OF INSTALLATION 
00 ABOVE GROUND 

ST ... TIC WATER tEVEL 

0 FLUSH MOUNT 

FEET FROM MEASURING POINT 

DATE OF STP,,TIC WATER LEVEL 

ELEVATION Of MEASUAlNG POINT 

MEASURING POINT IS 

Ii!! TOP OF RISER PIPE 

0 OTHER 

ORILUNG EQUIPMENT 
ll!;J AIR ROTARY f&I AUGER 

0 REVERSE 
ROTARY 

TYPE lo'/s ~-~.A. 

0 OTHER 

CENTRALIZERS USEp 
1 

, 1 I 

~YES.AT 1~ 1 ,3!) 7$,11!5115§ 

~ STAINLESS STEEL 
0 OTHER ___________ _ 

0 NO 

MULTIPLE CASED WELLS 

SUBMIT ADDrTIONAL AS BUILT DIAGRAM 
SHOWING WELL CONSTRUCTION DETAILS 
INCLUDING TYPE AND SJZEOF ALL CASING, 
HOLE DIAMETERS, AND GROUT USED. 

OA TE WELL CONSTRUCTION WAS COMPLETED 

'-1-05-45 
I HEREBY CERTIFY THAT THE MONITORING WELL 
!iEREIN DESCRIBED WAS CONSTRUCTED IN 
ACCORDANCE WITH THE DEPARTMENT OF NAT• 
URAL RESOURCES REQUIREMENTS FOR THE 
CONSTRUCTION OF MONITORING WELLS. 

SIGNA T_LIRE JMO,ITOAIN½ WELt CO/fTAACT07 

/'/.,.~ /J •• 
DATE 

PERMIT NUMBER 

uu1.)o::;t,v-1i,1 
DIS TIIIDUTIOH; WlllTE 1 .. v1·,,, ,r1 c:ANAIIV 1,1, ltll I rnuw; Wl t I r:, ,ti! ltAC 1, !!I P1NKiiWJl'-i1 It 



Jlll.11111 SOIL BOREHOLE 
LAIDLAW WASTE 8YSTEil8 INC. 

sm;:: HN,f£ ANO LCCo\TIOH DRILLM i£ntoo: 
6.25 ltleh I.D, Hallow SteM Auger 

SAMPI.IIG MEIHCCI: 

LAIDLAIUOU2 R[-fSIM□ 
SPLIT SPOON• 2.0 inch O.D.11.5 inch 1.D, (SP> 

VEST LAKE LANDflLL SHELBY TUB£, 3.0 mr:h 0.0./2 13/16 ;nch l.D. <SH> 
OPERABLE UNIT 2 WADL!VEL 

'l1YE 
tlifi1E 

NORTHING, 106 7163,45 
CASING OE'Plff DATUM EASTING, 515254,52 EUVATION 462.6 

DRILL RIG CME 75 SIJJIFl,CE C0NOOIONS 

IMGLE -90" SfMINC 

SAMPI.£ 1-W.CMER 

' 
~ I I I SMRENUl&R I 

I 
RC I I! DESalPTl0H OF' IMT&RW. 

i- 3 o.,. 

~ ~ 
co.0-2.0 ft.) Stiff, MOdero.te yetlowrsh -

i- 5 ao" brown C!OYR S/4), SIL TY CLAY, trllCe of -.... 5 ~511 ve.-y fine So.nd, IJR, ci<l.l'lp, CCU, cnLL) SP -- ~ -
-,__ 1 5 

0 -i.... -i.- -i- -1--

~ 
-t-- 2 '-I-

c2.0-4.0 ft.) f"lrM, yeuow1sh brown 
I--- -i- 2 I.D' -.... 2 ii.ii' ~ (lOYR 514,, SIL TY CLAY, little Gro.vel, -- 4 CSlllD tro.ce O.l'IOunt of tro.sh o:t loottol'\ \o/R, -

.::... 3 
SP -18 

~ 
r- do.Mp, CCL), CflLL> 

® -i- -i- -
i- -i-

~ -=- 4 
f.- ,__. -3 1,1' 

~ 
C4,0-6.0 f"t.) Very stiff', MedluM Ught -i- a u 

~ 
gra.y (NS) ta clerk greenish gro.y -i- ll kll5?.> <SCiY 4/1), SIL TY CLAY, scl'le Ciro.vel, Sit -

i- SP -=- s 10 ... r1oist, CCL), CflLU 
@ -

~ -...... -... -i- (456.6> 6.fl ----a V 'Ii CE,.0-6,fl ft.) Mixecl cinMp w11-ste nnd s'il1:y -- 4 1.1' ... ..... a '[ii' 7V ~ clny -:- 23 kss111 V'\i S:P -- -=- 7 
5 17 V - 0 --- V'Q --- 7V --- -

::- 8 V '\i ~ (8.0-IO,O f't,) Trnsh - -7 tt3' 
';fV -- 2 air --- 4 c:i~:n V'Q SP -- -=- 9 

I 17 V @ -
V'\i -- -- 7V -- -::-10 V'l:i -- (l0.0-12.0 Ft.> 'wo.ste bE"c□nes wet 

,-- -3 D.o• 7V --- J a.ii' --- 4 (Dt) v,;i SP -.... -
:::- 11 4 7V 

@ -
V '1 -i- -- 7 't;/ -- ..,.., (450.6) 12.0 -i::-12 -a o.o· (12.0-1-4.0 f't,) Ne Recovery -

i- 32 ff -.... 
15 f:41') -.... >- SP -

-:-13 9 Cl'. 

0 -I.J 
> -- CJ -t- V -

=-14 
w -Cl'. I-- ,___ -- 6 0.D' 
~ 

Wl.0-15.0 t:'t.) No Recove,..y 
SP -.... 12 IT' -... 

I~ 
(UY.I @ -...... -

LOG 
BORING NO, 

PZ-107-SS 

SHEET 

I OF 3 

DRIWNC 
START F1NISH 
1IME ,_ 
13•00 16•25 

DKllt 0,,,1£ 

J/26/95 3/26/95 

RSIARICS 

Fl"0r1 12.a-aa.a Ft. 
no sa.nples 
recovered, but 
dr;tllng lncilc o. te cl 
Mi1<ed wo.ste 11nd 
s1tty r:lny la.yers 
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C, 
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JIIIIJIII SOIL BOREHOLE 
LAWW WASTE 8Y811!11118 INC. 

SITE NMIE ANO L0CA'fl0ff OMLING IIErHOD: 
6.25 uu::h I.D. Hollow Ster, Auger 

SMIUIQ ll£tH00: 

LAIDLAIJ/OU2 RH'S/MO 
SPllT SPOON, 2.0 Inch O.D./l.5 inch I.D, CSP) 

~EST LAKE LANDFILL SHELBY TUBE• :to tnc:h □.D.12 13/16 rnch I.lJ. CSH> 
OPERABLE lJNlT 2 •TeR LE\IEI. 

1'IE 
D,\TE 

NORTHING: 1067163.-45 
CASIIQ OEPTff IMlUM EASTINCi• S15254.52 EllVATIOff -462.6 

ORI.!. RIG CME 75 SURFliCE CONDmClNS 
ANGL£ -90· 8E'MIIG 

!WIPL£ HMA1ER 

~ ~ I I I SMIPU!: NUl&R I 
AHO i I DESCRIP'IIDN CF IIATERW. 

I-
i- CIS.D-16,0 Ft.> No Recovery SP .... .... -.... @ -.... -
=-16 - '-- -5 a.a• Cl&.0-18.0 F't.) No Recovery -- 8 lr.iF -- -..... 13 l!ll'..I SP -:::-11 6 

® --.... -- --
=-18 - --- -5 o.a• (!8.0-20.0 Ft.) No Rec:over-y -i- 7 air -i- -- 35 <01111' SP -=-19 4t @ ---- -'- -
'- -
:::-- 20 ,._ ,...._ -5 II.I)' c2a.o-z2.o Ft., No R6'co11ery -i- 5 i!1f :,- -Cl -.... 5 <!Ill) l.,J SP -.... > '::"9 21 3 CJ @ -u -- .... -,-, II! --- CJ -::-22 z - i--- -s o.o· C,!2,0-24.0 Ft.) No Recovery -- 4 u -- -.... 7 cm SP -:::;- 23 9 

® --.... -.... -.... -
:::,- 24 ._ 

(24,0-26,0 Ft.J No Recovery i--- -6 o.o• -.... 7 la" --..... 
7 IOZl SP -.... 

=-25 lO 
@ --.... -i- -.... -:::-- 26 ~ 

,.___ -5 a . .i• (26,0-28.0 Ft.) 1,,'o.ste -.... 5 ali' -i- -._. 9 ,aolll SP -=-27 12 
@ --- -- -- (434.6) 28,D -728 Ci!l:l,D-Ji:!.O rt.l StlH. aar-k greenish gray -

~ -- (5GY 4/1), SILTY CLAY, Nii', wt>t, (CL), -,:_ 

~ <LOE:l:S) --- -~29 -
~ -I.. -.... ~ -.... -

LOG 
BORING NO. 

PZ-107-SS 

SHEEI' 

a OF 3 

llRIU.WG 
SfMr FNSH 
1'IE 'TIME 

13•00 16:25 

~TE ~TE 
3126/95 3126/95 

REIWIKS 
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C) 
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IIITJIJIII SOIL BOREHOLE 
LAIDLAW WASTS BY811!M8 INC. 

SiE NAME MO l.OClffl0N DRIUH) UEDt00: 

G.25 klc:h l,D. Hollow Ste,,, Aug1;1r 

~ MEIHOO: 

LA1DLAWl□U2 Rl-f"SIM□ 
SPLIT Sfltl□N, 2.0 Inch O.D.11.5 inch I.D. CSP) 

WE:ST LAKE LANDF'ILL SHELBY TUBE'.• 3.0 inch O.D./2 13/16 ltlC:h r.n. <SH) 
OPERABLE UNIT 2 WATER LE.VS. 

1IME 
DAlE 

NORTHING: 1067163.4S 
CASINO DEP1H DAlUM (ASTJNG, 515254.52 ELEYAilDN 462.6 

DRU RIG CME 75 SURf'ACE CONDfllONS 
ANGlE -90• ~ 

SAMPt..EHAMIER 

~ 3 I I i SVlE NUMBER. ! 

; AtiD I !\! DESCaPll0N OF' UATE.RW. 

I-
-

~ 
(28,O-32.D Pt,) Stiff, dO.rk gr1;1en1sh gro.y -- C5GY 4/1), S[L TY CLAY, NR, wet, (CLl, -- -- <LCJESS> --31 -- ~ -- -- -- (430,6} 32.0 --32 End of Soil lJorehole Leg a. t 32.0 ft. -- -- -- SeE' PZ-107-SS Record of DrillhoLe for --

=-33 rock descr1pt10ns below 55.0 ft. --- -- -- --3-4 -- -.... -- --- -,__ 35 -- -- -- -- --36 -.... -,,.. -- -- -1-37 -.... -.... -- -- -t:::- 38 --- -- -- -
=-39 --,- -- -- --40 -- -- -- -,... --,1 -- -- -- -
=--42 --- -- -- -- ---::- 43 --- -- -- -=-« --- -- -- -

LOG 
BONG NO. 
PZ-107-SS 

SHEET 

3 OF 3 

DAIWNG 

STARr FINISH 
1M -1J•DO 16•25 

DAlE ll'llE 
3/26/95 3/26/95 

REJMaCS 

... .,, 
II: w :r: 
j 

,!ii 
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c:: ::c: L,l u 
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PROJECT: !.AlOUWJf;!,F$ 
Pf!OJECT NO: IM3-21148 
1.0CATICN: BRIDGETON, MO 

.. 48 

... !SC 

.. 52 

.. 54 

"" 5S 

.. 58 

l,o 60 

.. ~ 

.. 84 

DESCFUF'TTON 

O.o-.32.0ft. 
See Sail Boreholtt tog 
PZ-107-SS 
32.0-54.0ft. 
No samples collected 

4011.60 
54.0-59.0 It. 54.00 
Fresh, medium bedded, pale 
yellowish brown J10VR B/2). 
line srained, m ium atrong, 
llM STONE, (ST, LOUIS 
FORMATION) 

59.0.63.5 ft. 
:Shlly Weathered, medium 

ded, light olive gray 
(5Y 5/2), medium Rrained, 
medium strong, A GILLACEOUS 
LIMESTONE, (ST. LOUIS 
FORMATION) 
60.0ft. 
Fauilllercus 

63.5-B2,3ft. 
Fresh, medium ta lhinly 
bedded, pale yellowish brown 
(10YR$/2}, m-c grained, 
medium strong LIMESTONE, 
(ST. LOUIS FORMATION) 

0£Plli SCALE: 1;2 
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X: 
!'i a: 
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ORIWNG CONT'RACTOfl: LAYNE-WESTERN 
OAIW:l'I: 0. MAHURIN 

RECORD OF DRILLHOLE PZ-107-SS ShNI 1 of 4 

COUAR Et.EV: 412.11 l!OfllNG M£lHOO: NX C0.11 a......,, 
ORIU.ING DATE: !l/21/ll5 • l!l22/!l5 
DAILL FllG: CME: 75 

J..lont Pl.;l'lnr l'-l'lallhod 
F-Fd c-ci.md ~ 
IMNI• u.~ SM,llmGolll 
8-8,d<lng ST~ R-llouah 
... ,"'8lk)r) 1-1~ \IRoV. RlluQl1 .. m .. n, 

0 ·d ELEV i,!8 'i"'e - "' flQO 

"" s; u ... 
D&PTH :JI ~ l!l k> aa~ ~ (F1l IC N:-n~~ aaai~ ~ I M-tllPf'IN 

.roe.so 
54.00 

f 92"j, • 

403.60 
59.00 

DATUM: MSL 
CCORClNATES N: 10871113.45 
AlJMUTH: 0 

E: 5111l!54.52 
INCUNA110N: .;o 

1'9-F90idde l!I CL,ClaJ lnll z ~ llH-0-oon!o ffit'j l!I !ti H-~ ffi ~ ft .. d j::O C ;~ a: ~ I-""lffiNUI Y l'lATA rn 
Q 

1'1'1'EAND t8 ff ~l SIJRFACl! ii: 
Dl!SCR1Pn0N ~-- :I: :1::1:1 U22 .. ::!:c 

J,Pl.SM,CL 

I 

J,PL.SM 

J,PL.R 

B,Pl.SM 

5 a 

§ i ;;: 
~ 

! ~ z 
!!! 

Ir C I§ z - ... 
.. n1§ ffl " ..... ., -
iia:1211 

NO"ras 
WATEALEYEl.s 

INSTRUMENTATlON 

5/1 B/95 • 5/19/95 
A 9 7fB in. borehole (air 
mtary) was advanced 
lhrough 10 1 /4 in. ID 
hollow stem augen; from 
30.0-55,0 ft., and B in. 
Slee! WM aealed In 
borehole from surface 10 
55.0 ft with neat 
cemenL Bedrock was 
encountered at 51.0 ~ 
BGS during drilling 

S/21195 @ 15:30 
Began coring 

5/21/95 @ 15:50 
End cf Run 1 

1 J,Pl..SM,Cl 
a 98~ 

I J,PL.R 

B,PL.SM 

I 
LOGGED: D. ALLOWAY 
CHECKEO: a. TILTON' Golder Associates 
OATE: IIJl!Ol9c 

-

-
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-

-
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. 



PROJECT: lAlOLAW/Rl•FS 
PFIOJEOT NO: 943-21148 
1.or::1m0N: BAIOOETON, MO 

OESCRIPTION 

84 63,5-82.3 It 
Fresh, llltldium tc lhlnly 
bedded, pale yellowish brown 
(10VR 6/2), m-o grained, 
medium strong LIMESTONE, 
(ST. LOUIS FORMATION) 

64.3 It 
Argillaceous layers cammon, 

se styloliles cammon 

70 

72 

74 

'18 

78 

80 

72.1•72,6 fl 
Argillaceous layer 

76.7•17.2fl 
Arglllm:eous layer 

78.4-79.9ft. 
Arglllaceous layer 

OEPTHSCALE; 1:2 
OFUWNG CONTRACTOR; LAYNE•WESTERN 
DRII.I..SR; O. MAHURIN 

RECORD OF DRILLHOLE PZ-107-SS 
l!ORING M!ITHOIJ: NX ca, .. &
OR!LlJNG DATE: !1/21/95 • 5122195 
ORILLRlO: CME'15 

3 100 
'lo 

OATUM: MSL 
COORDINATES N: 1067183.45 
AZIMUTH: 0 

lYPEAHD 
SUIIFACE 

DescJllPTIDN 

8,PL.SM 

B,PL,SM,Cl 

J.PL.SM 

J,Pl.SM,Cl. 

J,PL,SM.CL 

• J,Pt.,R 

8,Pl.SM,ct (5) 

B,PL.SM.CL 

J,l,R 

B,l'l.SM,Cl. 

J,PL.SM (2} 

Sheet I! Df 4 

CCl.l.AA EI.SV: 4112.S: 
E: !lt52li4.51! 

INCUNAT!ON: -GO 

NQTSS 
WATERI.EVELS 

INSTRIJMENTATION 

5/21/95 @16:15 
End QfRun2 

5/21/95@ 17:40 
End of Run3 

I.OOGEO; O. AilOWAY 
CHECl<Etli B. TU..TON 
CATE: 6120/95-

Golder Associates 
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PROJECT, LAIDLAW/fll•l'S 
PFlOJECT NO: 943-21148 
LOCATION: BRIDGETON, MO 

ROCK 

OESCRlf'TION 

BO 63.5'-BUft. 

82 

114 

Fresh, roodlum to thinly 
bedded, pale yellowish brown 
(10YR 6/2), m.c grained, 
medium strong LIMESTONE, 
(ST. LOUIS FORMATION) 

62.3•84,6~ 
Slightly weathered. medium 
bedded, tight olive gray 
(5Y 5/2), medium grained, 
medium mong, ARGILLACEOUS 
LIMESTONE. (ST. LOUIS 
FORMATION) 

84.6-88.511. 
Frosh, medium bedded, pale 
y,dlowi,h brown (10YR 6/2). 
fine grained, medium strong, 
llMESTONE, (ST. LOUIS 
FORMATION) 
Thinly laminated Clay layern 

ee abundanl 

Bil 

90 

88.5-94.1 ft. 
Fresh. medium bedded, llght 
alive gtay (5Y 512), fine 
grained, medium stn:mg, 
ARGILLACEOUS LIMESTONE, 
(ST. LOUIS FORMATION) 
Stylolltes abundant 

94 94.1-97.2 It 

!16 

Fresh, thinly bedded, pale 
yellowish brown {10Yri 6/2), 
line grained, medium strong, 
LIMESTONE, (ST. LOUIS 
FORMATION) 
Abundant thinly laminated Clay 
ll!.\'8ts 

OEPTI-l SCALE; 1 :2 

8 .., 
Q 
J: 

!ti 
a: 
I!) 

ClAILJ.ING CONTRACTOR: \.AYNE•WESTEflN 
CRILi.ER: O. MAHURIN 

RECORD OF DRILLHOLE PZM107~SS Sr.Mt 3 cf 4 

COUAR ELeV: ~6 SOl'IING METHOD: NX Coro & waler 
ORIUJNG DATE: 5/21/ll5, S/W95 
ORIU. RlG: CME 75 

J-JCOl! 
~-FIUI 
$-Show 
s.a.«i,,o 
F-F-

0 El.Ell z 
DEPTH § 

tl'1) 0:: 

SS.00 

Pl,PlatW 
c-e.n,,,d 
IJ,Un<.l:..latlnQ 
SHIIIPl'fd 
Mrtog,:Jw 

> 
0:: 

~§ B.., ROD 

"' cn:iio:Q 
a,,o-.,.N 

LOGGl:O: 0. N.l.CYWAY 
CHECKED: l;l. TILTON 
D,._TE: 6/2~ 

"II! iBI [;l 
.. <> ., .. 

DATUM: MS~ 
COOROINA.TES N: lOl!7183.45 
AZIMUTH: o 

E: 515.!1!4.52 
INCUNATION: ·90 

F•F.o.ldo 
Cl.-ClayWI 
CH•CN:irtl• 
H•HHkd 
GRF-(Sr~•ilo~ 

UITYOATA 

TYPE ANO 
SURFACE 

OESCRIPTION 

J,Pl,SM (:)} 

J,Pl,SM (2) 

J,PLSM,CL (2) 

J,C,SM 

B.PL.SM,CL (3) 

(!I 
z ::i: Cl 

i51;j 
,_ 

9 ffi i'.,'i £ ;:~ C I ~ j- a: ~ ti 
II. ;: 

~ o~gg! 
,n ..... 't"i ~ ..... 

Nl"l"l".n-'111 .a:u:-a;rr re: 

z 
0 
j:: 

i 
ir: 
0 

m ,.. 

NOTES 
WATER LEVELS 

INSTRUMENTATION 

5/21/95 @ 18:40 
Endo1Run4 
Cult drilling for 
the:day 
5/22/95 @ 7:30 
Began drilling 

Golder Associates 
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PROJECT: LAIOLAW/Rl.f'S 
PROJECT NO: 1K'1·21M1 
t.OC\lJON: ElfllOGETON, MO 

- ~n. ,lll'f-ro-

I"' 
~ <!I 

9 
;E 8 ~ DESCRIPTION 
IL 1!, ! i!l 

Cl> 

.. se 
94,1•97.2ft.. !:r' -1=. 
Fresh, thinly bedded, ~e 22 ~eUowish brown (10Y 612), 
na liralned, medium strong, ""'):: 

!.IM STONE,(ST. LOUIS ~ FORMATION) 
Abundant thinly laminated Clay ~ layers 

i !17.2·100.7 rt. 
- !18 

Slig:hlly weathered, medium 
bedded, light olive gray {SY ± 
512), fine 10 medium firalned, -,:: 
medium $1rong, ARG LLACEOUS 2c: 
LIMESTONE, (ST. LOUIS i:::::i::::; 
FOAMATIO~ -Calcite filled ealed §§· fra'-1ures common 

0::: 
t:C:: 

., !CCI 

H 100,7-104.0 ~ 
Fresh, lhlnfy btldd~~e 

_,._ ..,,_ 
r.ellowish bfown (HI 6/2), 

.....,_ _.__ 
-m gta1ned, medium strong, = LIM STONE, (ST. LOUIS = FORMATION) 

•\Ill! 
Abundant lhlnly laminated clay ~ layeD 

~ ..,,_ 
§§· 
S;:: ........ = 

358,60 
p::: 

-,04 
End of Record ol Borehole 104.CO 
at 104.0 ft. 

• 100 

• !OB 

110 

OE?l'H SCALE: 1:2 
OAJWNG CONTl'IACTOfl: LAYNE•WeSTeFI.N 
DAIi.LEA: 0. MAHURIN 

RECORD OF DRILLHOLE pz .. 101-ss 611Ht4 Qf 4 

BORING. ME!'HOO: NX Con! & 1¥11.bor DATIJM: MS!.. COUAAEl.eV: 482.11 
Of!IUJNG CATE: S/21185-~ COORDINATES N: 1087163.45 e: 1115254.!!llt 
DR1LL RIG; CME 75 AZIMUTH.: 0 INCUNAlTON: -110 

J..Jcr,[ PL-l"lana- P',.l'abhod F .. F~ 
Cl ~ ~.Pd C-0.owd ~ CL-Cay lnllr z :c 0 

S.Shilill' u-u-.g s~ CII-CWclllo i~ 
... ~ ! ~ Cl 

~ fl.Bidding !IT~ 11-lio<.,gh ~ z ... 
ffi NOJ'ES F,Foillicn Mmljµlf \111.V.Aoiq, GRF~n,,i w ... 

~ ii!. a: ~ li ... WATER LEVS.s .. lg ,11NUITY CATA it <h f a: 
ri i!!I l 

?. 0 INSTRUMENTAllCN 
l!U!V 

~ -- z ROD TVP&ANO 
Dl!PTH .. 88 <8 It h a: el88! "' SIJl'IF~ 

i:J!i Ii "rsB ~ !I'll 0: l!! ........ DESClllPTION lli.J !n' UH ~"iit.tii QDDCI= 0 .. 
tllil'llt .. N N..-mm- ,, .. 

3153,.llQ 

811.00 

:isa.eo 
104.00 

5 

6 

'* " 

,w .. 

LOGGEO: D. AlJ.aNAY 
CHi:CKEO: B. TILTON 
OATE: 6t20J95 

B,Pl.,SM 

5122/95 @ 8:10 
El'ld of Run 5 

I J,PLA.CL 

i J,PLR 

' J.PLR 

1 J,PLR 5/22195 @ 8:30 
Finished coring 

Golder Associates 
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,,. 
' ( 

0 

15 

105 

1,20 

Survey Coords: 

Well No. Pz-101-ss 

Boring No. X-Ref: PZ-101-ss 

P'IEZOMETER CONSTRUCTION SUMMARY 
NOl1111ng: 1057183ft. Elevation Ground Level 462.6 ft. NGVD 
Easting: 515255 ft. Top of PVC Casing 464.66 ft. NGVO 

Drilling Summary: 

Total Depth 103.0 ft. 
Borehole Diameter 14 1/4 in. (0.0-32,0 It,) 5 7/8 lrt. (!l;!,O-t03.0 II.} 

Casing Stickup Height 2.03 ft. 
Driller Layne-Western 

St. Louis, MO 

Rig CME 75, Schramm Portadrlll T660H 
Bll(s) 6 1/4 in. ID Hollow Stem Auger Bit, 

NX Core, 5 7/8 in. Sutton Bit for Reaming 
Drilling Fluid Auger-None, NX Core Water, 

Air and Mud Rotary 
Protective Casing BxB in, Square Sleet, by 5 ft, kmg 

Well Design & Specifications 

Basis: Geologic Log .!._ Geophysical Log _ 
Casing strlng(s}: C = Casing S = Screen 

Depth String{s) Elevation 
+ 2.03 - 92.60 c, 454.86 -92.60 - 102.40 $1 370,03 ---
102.40 - 102.73 C2 360.2.3 

+ 1.00 - 55.00 C3 483.GO ---
---

Casing: C1 2 in. dia. Schedule 80 PVC, 
flush threaded with O-rlngs 

C2 2 in. dia. threaded PVC end cap 

- 370.03 -- 360.23 ---- 359.90 
~ 

- 407.83 

--~ 

{4 in. long or 0.33 ft.) {C3-see comments) 
Screen: S1 2 In. dia. Schedule 80 PVC, 0.010 in. 

machine cut slot, flush threaded with 
O-rings 

Sand Pack: 16-35 mesh Sillca Sand, 90.4-103.0 ft. 

Filter Pack: Less than 50 mesh Silica Sand, 

89.0-90.4 ft. 

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry, 

3.0-78.0 ft. 

Bentonite Seal: Extra high yield Wyo-Ben (100UAI) 

Slurry, 78.0-89.0 ft. 

Concrete: 0.0-3.0 ft. --------------

Construction Time log: 
Start 

Task Date Time 
Drilling 
CME 75 {augers) 3/28/95 13:00 

CME 75 (core) 51.!t/95 15:30 

Schramm Rotary S/22/95 11:00 

Geophys.logglng: 
Casing: 
2" PVC 5/22/95 11,ao 
6" Steel 5/18/96 9;00 

Filter Placement: i/ZV95 11:40 

Cementing: 
Development 
Bentonite Grout S/22f!l!I. 12:1.0 

Beiitoiiite Seal ~ 11:5$ 

Well Development 

Stabilization Test Data: 

lime pH Spec. Cond. 

Recovery Data: 

,oo 
!10 

80 

I 
70 

&l:) 

50 ... 40 .. 
l!IO 
20 
10 

0 
0 20 -1,0 ll!0 

TIME (Minutes) 

Comments: Surface Casing C3: 6 1/8 ID/ 6 5/8 in. OD Steel Casing 

Finish 
Date Time 

~/2819& 18:25 

5122/95 l!::30 

6/l!21ll5 11:30 

5/2:2195 11:35 

5/18195 14:00 

5122/!lS 11:S& 

!i/2211;5 12.:45 

~ ""'i'Eo 

Temp (11 C) 

80 100 

Not to Scale Supervised by B. TIiton 
Jab Number ---'::"94.,.,,3,....,_2='=a""'4a=------

Site LAIDlAW/OU2 RI-FS/MO 
File Name PZ107SS 
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MISSOURI DEPARTMENT OF 
NATURAL RESOURCES 
DIVISION OF GEOLOGY AND 
LAND SURVEY 

MONITORING WELL 
CERTIFICATION RECORD 

INFORMATION SUPPLIED BY OWNER 
SITE NAME 

OFFICE USE ONLY 
OATEAECEIVED 

AEF NO CHECK NO 

ROUTE TRANSMITTAL NO 

STA TE WELL NU,..IJER CROSS REFERENCE NO 

CHECKED BY ENTERED 

"' Ph2 "' APPROVED 8Y DATE APPROVED 

WELL NUMBER 

L,i;l/DL/11,1/ /JJ2JDGE:..7LJtJ ~J-\f./lff,\J2_\. P;i. - /07.5.S 
SITE ADDI\ESS CITY 

·,r l!.~1.1,1..•~_..1 i:..:_,..,c..-t,:... 12.L...• 
NAME 

LA.rDLAV./ V..}A::>7E. :j\ ~TE;Ji,,r=>. /1, /C::... 

ADDRESS 

lb:it!. r-l. f)/.!.v,.."-r-,v/A I 
CITY 

'?T. 

INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR 

TELEPHONE 

STATE 

Z!PCOOE 

ZIP CODE 

£13/C., ;i.. 

LOCATION OF WELL 
SHOW LOCATION IN 
SECTION PLAT 

COUNTY :::. t. 4--u/.:> 
ELEVATION J/-i). {.. 

SKETCM TttE lOC.\TION TO THE WEll INC 
fROM t.4EAAEST TOWNS OFl HIGHWAYS 

AREA NO 

SMALLEST'< LARGEST'• 

---'• ___ ,,,, ----'• ----'• 
SEC ___ TWN __ ;~/~2~- N.ANG --~.5"~_ .§.,OR w 

LAT. 3d O __ij_. 5J(" LONG.~- ~· ~ .. 
DESCRIBE LOCATION OF THE WELL 50 WE WOULD BE ABLE TO VISIT IT 

NOTE Aial!d U... Jraaicn l>I J lool 
"dac,mll, rcll III ln:hol -------LOQUNG CAP • :J) N {Clrde on11) 

~-------~/ CAPVEHT-Y/N Gkcloooa) 

Ground ,t/,j, 
SurtDCO Feetlnm 
Ekwot1e11; ~I S1nfK1 

Information In 
thlt column to 
be tuppllcd ln 
thci Fad from 
6ur1aca column 

~~~=lorn 
Caln Seal: 

Depth la 81111 
at Annular Sul: 

D1plh la 8- al 
Bent,mita Se.1~ 

O.plh ta 
Botlamal 

.C! 

l, .u 

div 

U,. 5<:run: /I) 

Plug Einck 
Tot&J De th 

Orlalnal 
TatalO. l /U1.v 

Ducrlpllan al 

u-5 
Clay 

... L}!( 

fi--1:,i1 

.JtJ,j./ 
.,kl .:..i,r1,.l~.1 

.5v Id 
~ 10/C'!,/,;,o~ 

PROTEcrtYE C SING 
Type: .:.rCO:..t... 

Silo: t:,," JI.~".,, !:I' 

q,1,,,· 
N {Cicio D/111) 

PROTECTIVE CASING SEAL 
TvPO: [iJ C.O.o□ l!lo 

D Cement Slurry 

Typo cl Ma1a1111t 

BOREHOLE 
DIAMITTft. .51/a ln. 

ANNULAR SUL 
Typo;(i Benkmdo Slwrv 

D CemcntSlurrv 
D Nan Slwrv Bordontta 

BEHTOfftTE SEAL 

Typo:{] &nlcnfla Skmv 
D Non Skllrv Bootonlta 

loll!llh cl Saat __ l_/ __ FL 

5£COHDARY FILUR PACK 
Type: I]Snnd [OpUcmaJ) 

OMllllulndurod 
01111n Size: ~ '50 

LonQlh: /, y' 
PRIMARY FILTER PACK 

Typo: [lSand 
OLl11111il111:11nd 

Grlllo 511.11; II, . .:i5 
Lon,rlh; l).(e' 

lanQlh: IV 

Skx Slz11: l,J,i)/tJ" 
T .:,.,•11. ~ ~;IC-

:rr----...JSUMP DETAILS 
Ltiwth: l).;7L 
Dlamct,r: ;;.. In. 
Typ,: ,-\I< 

TYPE OF BACKFILL: 5,.11 A.I>' 

MONITORING LL INSTALLATION 
CONTRACTOR'S NAME 

DRILLING CONTRACTOR'S 
NAME 

TYPE OF lllSTALLA HON 

Ix] ABOVE GROUNO 

STATIC WATER LEVEL 

0 FLUSH MOUNT 

FEET FROM MEASURING POINT 

DATE OF STATIC WATER tEVEl 

ElEV.\TION OF MEASURING POINT 

~ .,,,,;.7 
MEASURING POINT IS 

~ TOP OF RISER PIPE 

0 OTHER 

DRILLING EOUIPI.IENT 

[]) AIR ROTARY ~ AUGER 
TYPE /4 # ,t/5,1). 

0 REVERSE 
ROTARY 0 OTHER 

CENTRALJZEflS USED •

1 5] YEs. AT =! 1lrrAL-
~ STAINLESS STEEL 
0 OTHER ___________ _ 

0 NO 

MUL TIPlE CASED WEllS 

SUBMIT ADDITIONAL AS BUil T DIAGRAM 
SHOWING WELL CONSTRUCTION DETAILS 
INCLUDING TYPE AND SIZE OF ALL CASING, 
HOLE DIAMETERS, ANO GROUT USED. 

DA TE WELL CONSTRUCTION WAS COMPlETED 

I HEREBY CERTIFY THAT THE MONITORING WELL 
HEREIN DESCRIBED WAS CONSTRUCTED IN 
ACCORDANCE WITH THE DEPARTMENT OF NAT• 
URAL RESOURCES REQUIREMENTS FOR THE 
CONSTRUCTION OF MONIT0AJNG WELLS. 

S!GNATUA,E.,!M0~1T9R!NG w9.:9c 
/ r~;,, 

PERMIT NUMBER OAT 

PERMIT NUMBER DATE 

ULl.l d-Sb'N M 

DISTRIBUTION: WHJTE fllVISION CANARY 'MONITORING WEI l CONTRACTOR PINK/OWNER 



11/ifllilllilf SOIL BOREHOLE 
LAIDLAW WASTE 8Y8TEWI INC. 

srn; tw4£ - LOCATlOH llRIUJNG MEIHOO: 
6.25 inc:h I.D. Hollow Stel'l Auger 

--SPLIT SPOON: 2.0 inch □.D./1.5 inch LD. (SP) 
LAIDLA\J/OU2 RI-FS/MO 

\JEST LAKE LANDF"ll.L 
OPERABLE UNIT 2 

SHELBY TUBE: 3.0 inch □.D./2 13/16 inch I.D. <SH) 

NORTHiNG, 1067678.37 
OAll.lM EAST'.NG: 515972.61 

DRllL RIG C:.'-'E 75 

ANG!.£ -SAMPLE HAMMER 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

20 
25 
13 
9 

J 
6 
7 
6 

6 
11 
11 
11 

3 
8 
11 
15 

6 
6 
8 
7 

8 
8 
10 
12 

8 
8 
12 
15 

4 
8 
11 
14 

WATER LML 

TIME 

ll/\lE 

ELEVATION 454.1 CASING DEPTH 

SURFACE CON0010NS 

5""IPI.E NIJl&R 
AND 

IJESCriiP I !OH Of IIATEIIW. 

(0.0-2.0 f't.) Dense, pule yellowish brown 
<lOYR 6/2), CLAYEY GRAVEL, sol'le fine to 
coo.rse Sand, SR, do.Mp, (GC), (FILU 

(2.0-6.0 ft.) Stiff' to very stiff, dark 
yellowish brawn (lOYR 4/2), SIL TY CLAY, 
sor,e Gra.vel, little fine to cao.rse Sand, 
SR, darip, (CU, <FILU 

(6.0-12.0 ft.) Stiff to very stiFF, dark 
yellowish brown <lDYR 4/2), SIL TY CLAY, 
trace Gravel, trace to SOl'lE' fine to 
coarc;e Sand, SR, do.rip, <CU, <FILL> 

(12.0-19.0 ft.) V~ry st;H, yellowish 
gray (5Y 7/2), SIL TY CLAY, trace Fine 
Gravel consisting oF lir;estone, trace to 
little f;ne to coarse Sancl, r;odero.te a.Mount 
oF ;ran oxide staining, SR, clarip, (CU, 
(ALLUVIUM) 

SP 

CD 
(452.l) 2.0 

SP 

® 

SP 

@ 

SP 

0 

SP 

® 

SP 

© 

SP 

0 

SP 

® 

LOG 
IIOAINGNO, 

PZ-108-SS 

SHEET 

Of 2 

llR!WNG 

START 
TIME 

16,30 

ll/\lE 

FINISH 
TIME 

7:50 

ll/\lE 
3/21/95 3/ 22/95 g: 

z 
0 
(.) 

(.!) 
z 
:l 
Q'. 
Cl 

B 
" □ u 

,i 

in 
Cl 
u.J 
C!) 
C!) 
0 
...J 

" V 

" ru 
' M 

V 

"' 

d z 
a:, 
0 -, 

~ 

w 
~ 
w 
I 

j 

iii 
Cl 
s.: 
:r: u 

en 
"' ::: 
' "' 

~ 
Cl 

" " '" a 
N 
~ 

.;_; 
::i; 
< z 
u.J 
...J 
u::: 



JIIITJilJIIJJT SOIL BOREHOLE LOG 
LAIDLAW WASTE SYSTEMS INC, 

, ,srn; """"1, NID LOCATION llfl!U.Hl MEIHOO: OOIIINCNO. 

6.25 inch LO, Hollow SteM Auger PZ-108-SS 

SHEET 

SAll'UNG MEIHOO: 2 Of' 2 

SPLIT SPOON: 2,0 inch □.D./1.5 inch I.D. CSP) DRIUlNG 
LAIDLA\J/OU2 RI-FS/MO 
\JEST LAKE LANDFILL SHELBY TUBE, 3.0 inch □.D./2 13/16 inch I.D. <SH) START FINISH 

OPERABLE UNIT 2 WATER I.EV!l. TIM£ TIME 

TIM£ 16:30 7:50 

OA1E OA1E DATE 
NORTHING: 1067678.37 

CASING DEP1ff 3/21/95 3/22/95 
OAllJM EASTING, 515972.61 1-l.EVAllON 454.1 

DRIU. RlG CME 75 SURf>a: CONDmONS 

ANGLE -SAMPLE twitWER 

@~ !i i i ~ 
"I ! S'Oll'L[ NIJMIEI - I 

REl4ARl(S 

~ ~i§ I DESCAl"110N Of MAWl!AI. 

'-

~~ 
(12.0-19.0 f't.) Very st;H, yeHowish SP -

L... gray (SY 7 /2), SIL TY CLAY, truce fine -
'- © -
'- Grovel consisting of (if'leStone, trace ta -
[::- 16 little fine to coarse Sand, Moderate o.nount - -

5 LS' of iron oxide staining, SR. do.rip, <CU, -'- 9 2.0· 

' 
-

L... (ALLUVIUM) -
'- 7 (901/.) SP -
[::-17 9 

® --- - -
~' 

--
._-18 ~ -

3 l.2' ~· -
I- 5 2.0' (19.0-20.0 ft,) Very stiff, light olive -
I- -
~ 9 (60%) gro.y (lOY 5/4), SIL TY CLAY, little highly SP -
~-19 38 weathered liriestone, gro.vel pieces, @) -

little fine to coarse So.nd, riodero. te -
~ -~ ~ iron oxide sto.ining, NR, do.rip, (CU, -
~ (ALLUVIUM) (434.1) 200 - Top of weo.thered ~20 -End of Soil Borehole Log o. t 20.0 ft. - bedrock entountereo 
~ - @ 20.0 ft. 
~ 

See PZ-108-SS Record of Driilhole For -
~ -
~21 rock descriptions --
~ -
~ -
~ -:=_- 22 --
~ -
~ -
I- -
:=-23 --
~ -
L... -,_ -
t::- 24 --
I- -
'- -
I- -t::- 25 --
'- -I.... -I.... -t::- 26 --'- -'- -L... -
:::- 27 --
L... -
'- --

-28 ---- -
~ -
~--29 --
I.... -
L... -
'- -

z 
"' w 
>
"' w 
:, 
' w 

z 
~ _, 

a::: 
t.z 
0 
u 
(!) 
z 
:::; 
....J 
a': 
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PROJECT: l.AJDLAW/RI-FS 
PROJECT NO: 943-2848 
LOCATION: BRIDGETON, MO 

ROCK TYPE 

DESCRIP'TION 

16 0.0-20.0 ft 

18 

See Soil Borehole log 
PZ-108-SS 

434.10 
2D 20.0-24.4 ft 20.00 

Highly weathered, thinly 
bedded, pale olive {10Y 6/2), 
fine tained, medium strong, 
LIM STONE, (ST. LOUIS 
FORMATION) 
Clay infillings 
20.2-20.4 It. 
Bluish-gray Shale 
20.7-20.9 It. 

22 Bluish-gray Shale 

21.6-22.1 It. 
Chert (Brown-angular) 

24 

24.4-29.6 ft 
Fresh, thickly bedded, light 
olive gray (5Y 5/2), fine 
grained, medium strong, 
FOSSILIFEROUS LIMESTONE, 
(ST. LOUIS FORMATION) 

28 

27.4-28.6 It. 
426.70 

Thin layers of bluish-gray 
27.40 

Siltstone 
28 

425.50 

29.6-36.3 ~ 
30 

Fresh, thickly bedded, 
yellowish gray (SY 7/2), fine 
grained, medium strong, 
ARENACEOUS LIMESTONE, 
(ST. LOUIS FORMATION) 
Fossils common, stylolitic, 
little pyrite crystals 

32 

DEPTH SCALE: 1 :2 

26.60 
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DRILLING CONTRACTOR: LAYNE·WESTERN 
DRILLER: D. MAHUAJN 

RECORD OF DRILLHOLE PZ-108-SS Sheet 1 of 9 

BORING METHOD: NX Core & water 
DR!LUNG DATE: 3/22)95--3/23/95 
DR!LL RIG: CME 75 

J.J= PL·Planar P-Pohhed 
F•Fau:t C-Qrwd K·Sikensid&d 
5-Shtlar U-U~ SM-Smooth 
B•8$ddir'\g ST-Stepped R-Aoug, 
F-Fofation 1-lrr"9,W VR.V. Rough 

Fe-FeOxlde 
CL--Cley lnftl 
CH•CHQl'lle 
H-He31ed 

DATUM MSL 
COORDINATES N: 1067678,4 
AZIMUTH: 0 

~ 
z I 

"x >-
~ Ci WW z 

ORF-Gr .N-!M Fillsd 
Io w 0 

<C ;; 

0 
< I 0 
J 

>-z 1;'i 

COL.lAR ELEV: 454.1 
E: 515972.6 

INCLINATION: ·90 

z 
0 

~ z NOTES 
w 3~ >- WATER LEVELS 

> 0 D!SCONTINUITY DATA "' 6 0 a' 

~8 ~ ~ ;; 0 !NSTRUMENTATICN 
ELEV 

DEPTH 
{Fl) 

434.10 
20.00 

429.70 
24.40 

0 " ww z oc> 
z oO ROD >- " 

u~ u. 
0 ~~ " " 0000 " 0 "'"" ... "' "' ... """' ... 

59% 

2 100 
% 

3 99% 

LOGGED: S. COSIO 
CHECKED: A.BOOTH 
DATE: 5/'2195 

<w 

'"" 58~ 
g ~ 

1YPEAND 0 
~ SURFACE g 

DESCRIPTION 

Core Loss 

J,l,R 

• J,l,R 

J,l,R 

• J,!,R 

J,l,R 

~ •• u" " 3:;)::;: 
au £;f &!~ 

. ;:; 

0 
0000 

0...,00"1 
<'),-.<')<D..-

"'"' ... "'"' a: a: a:: a: a:: 

>-
"' w 
>-

3/'22/95 @ 8:30 
Started coring Run 1 

Core loss probably due to 
highly fractured nature 
of rock, clay infilling 
may also be the reason 

Golder Associates 



PROJECT: lAJDLAW/A!·FS 
PROJECT NO: 943-28-48 
LOCATION: 13AIDGETON, MO 

ROCK TYPE 

DESCRIPTION 

~ 
0 
~ 

0 
'i' 
~ 

" ~ 
" 

,2 r.c~=-=-c--------c,422=".oo",cl-,,-,t 
32.1-33.3ft 32.10 

3' 

J6 

38 

4" 

Dolomitic Limestone 

3.3,3-35.0 ft 
Arenaceous Dolomite 

35.0-36.2 ft 
Bluish-gray Shale layer 

36.3-41.3 ft 
Slightly weathered, medium 
bedded, light olive gray 
{SY 6/1), fine grained, 
strong, LIMESTONE. 
(ST. LOUIS FORMATION) 
Scattered pyrite crystals, 
trace of fossils 

38.1-40.2 ft. 
Arenaceous Limestone with 
Shale thin beds 

40.2-41.3 ft 
Arenaceous Dolomite 

41.3-50.6 ft 

419.10 
35.00 

Moderately weathered, medium 
bedded. light olive gray 

42 (SY 6/1), fine grained, medium 
strong, LIMESTONE, 
(ST. LOUIS FORMATION) 
Few large (-5 mm.) pyrite 
crystals, thin !ayers of 
bluish.gray Shale, vugs 

44 

< 1 mm., crystals and chert 
nodules, abundant intact open 
joints 

45.7-46.1 ft 
46 Arenaceous Limestone 

46.1-47.1 ft 

48 

Stylolitic with joints, filled 
with glauconite crystals, 
Limestone 

47.1·47.5 ft 
Stylolitic, microcrystalline, 
abundant crystals of quartz 

DEPTH SCALE: 1 :2 

z: 

DRIWNG CONTRACTOR: LAYNE•WESTERN 
DRILLER: D. MAHURIN 

RECORD OF DRILLHOLE PZ-10B-SS 
BORING METHOD: NX Core & water 
DRILLING DATE: 3/:22/95-3/23/95 
DAILL RIG: CME 75 

DATUM: MSL 
COORDINATES N: 
AZIMUTH: 0 

'"= PL-Planar 
F·F'IUI!. C-CU'Ved 
S-Shear U-Undulalf1g 
B-Bed(jjr,g ST-Stepped 
F-Fo!iaton I-Irregular 

> m We z ~8 ELEV 0 ww z z> ROD ew 
DEPTH z oO £ ffi 0 0~ 

(FS z z N.::-<O~~ 

J 99% 

417.80 
36.30 

4 96% 

412.80 

T 

P-Polshed Fa--Fe0xid$ 
K-Sikensided Cl-Clay lnl'il 
SM-Srnoo!h CH-Chlorite 
R-R,;;,ur;i> H•Htal&d 
VR-V. Rough GAF-Gravel Filled 

DISCONTINUITY DATA 

TYPE AND 
SURFACE 

DESCRIPTION 

J,l,CL 

• J,l,R 

• J,l,R 
• J,PL,CL 

J,l,CL 

e J,PL,CL 

8 J,PL.CL 

• J,PL.SM 

J,l,R (6) 

• J,l,CL (2) 

J,l,R (2) 
J,l,CL 

J,l,CL (3) 

J,l,A (3) 

" z 
ffi[';J 
I□ 3~ 
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g 

Sheet 2 of 9 

COllAA ELEV: 454. f 
1067678.4 E: 515972.6 

INCLINATION: -90 
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w 0 e X ~ ~ z w e 6 0 '" ~ ~ 
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ii 0000 
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NOTES 

WATER LEVELS 

INSTRUMENTATION 

This zone may show high 
permeability due to the 
open joints intact 

LOGGED· S. COSIO 
CHECKED: A. SOOTH 
DATE: 5/2/95 

Golder Associates 



PROJECT: lAJDLAW/Rl-FS 
PROJECT NO: 943-2048 
LOCATION: BRIDGETON, MO 

ROCKiYP 

DESCRIPTION 

48 
41.3-50.Sft 
Moderately weathered, medium 
bedded, light olive gray 
(SY 6/1), fine grained, 
medium strong, LIMESTONE, 
(ST. LOUIS FORMATION) 
Few large (~5 mm.) pyrite 
crystals, thin layers of 
bluish-gray Shale, VtJgs 
< 1 mm., crystals and chert 

50 nodules, abundant intact open 
joints 
48.6-49.4 ft 
Abundant open intact joints 
50.6-54.4 ft 
Fresh, medium bedded, light 
olive gray (SY 6/1), f-m 
grained, medium strong, 
ARENACEOUS LIMESTONE, 
(ST. LOUIS FORMATION) 

52 Porous, vugs up to 3 mm., 
semi-filled with quartz 
crystals 

54 

Lenses/big crystals of pyrite 
at 50.9 ft, abundant veins of 
calcite throughout sample 

54.4-60.0 ft. 
Fresh, thickly bedded, light 
olive gray (SY 6/1), medium 
grained, medium strong, 
AAGILLACEOUS LIMESTONE, 
(ST. LOUIS FORMATION) 
Little veins of calcite 
<2 mm., few porous areas 

56 showing vugs up to 3 mm., 
trace of pyrite at 58.4 ~ 

58 

60 60.0-66.5 ft. 

62 

64 

Fresh, thickly bedded, light 
olive gray (SY 6/1), medium 
grained, medium strong, 
ARGILLACEOUS LIMESTONE, 
(ST. LOUIS FORMATION) 
Few 1 ·3 mm. calcite veins, 
sty!olitic, few zones showing 
1 mm. or less vugs 

DEPTH SCALE: l :2 
DRILLING CONTPACTOA: LAYNE-WESTERN 
DRILLER: D. MAHURIN 
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RECORD OF DRILLHOLE PZ-108-SS 
DATUM: MSL 

Sheet 3 of 9 

COUAA El.EV: 454.1 OORING METHOD: NX Core & water 
DRILLING DATE: 3/22/95-3/23/95 
DRILL R!G: CME 75 

COORDINATES N: 1007678.4 E: 515972.6 
INCLINATION: -90 
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ST-Stepped 
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§8 

AQO "" o" 
~~o 0000 

"''° ... "' ........ "' ...... 

LOGGED· S. COSIO 
CHECKED: R.BCOTJ-1 
DATE: 5/2/95 

AZIMUTH: 0 

P-Pokhed F &-F eOxic!a 

""""""""' CL-Clay Infill 
SM•Smoo~ CH--C!iolite a.-.., H•H&..i 
VR..Y.~ ORF-Gravel Filled 

O!SCONTINUrrY DATA 
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g ii 0000 w 
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J,l,R (2) 

J,l,CL (2) 

J,l,R (2) 

• J,l,R 

J,l,R (2) 

J,l,R 

J,l,R (2) 

4li J,l,R 

J,l,R 

• J,l,R 

J,l,R 

• J,l,A 

J,!,R 

• J,l,A 

J,l,R 

Golder Associates 

NOTES 
WATER LEVELS 

INSIBUMENTATION 

Intact open joints 
observed in bottom 
8inches 



PROJECT: LA!DLAW/Rl•FS 
PROJECT NO: 943-2848 
LOCATION: BRIDGETON, MO 

AOC:KTYPE 

DESCRIPTION 

64 60.0-66.5 ft. 
Fresh, thickly bedded, light 
olive gray (SY 6/1), medium 
grained, medium strong, 
AAGILLACEOUS LIMESTONE, 
(ST. LOUIS FORMATION), 
Few 1 ·3 mm. calcite veins, 
stylolrtic, few zones showing 
1 mm. or less vugs 
64.4-65.6 ft 

66 Little gray quartzose chert 
rosettes are observed 

66.5-71.2 It. 

66 

7D 

Fresh, thickty bedded, light 
olive gray (SY 6/1), fine 
grained, medium strong, 
LIMESTONE, (ST. LOUIS 
FORMATION) 
Scattered fossils throughout 

71.2·72] fl 
Fresh, medium bedded, greenish 
gray (SGY 6/1), f-m grained, 
medium strong, ARENACEOUS 

72 LIMESTONE, (ST. LOUIS 
FORMATION) 
Cross bedded 

72.7-76,J ft. 
Strongly weathered, medium 
bedded, light olive gray {SY 6/1), 
microcrystalline, medium 
strong, LIMESTONE, 
(ST. LOUIS FORMATION) 

74 
Stylolitic, highly laminated 

76 

76.3-79.4 It. 
Moderately weathered, medium 
bedded, light olive gray 
(SY 6/1), very fine grained, 
medium strong, LIMESTONE, 
(ST. LOUIS FORMATION) 
Styfolitic, few intact open 
joints filled with clayey 
material, trace of quartz 

78 crystals and trace of pyrite 

79.4-93,6 ft. 
Fresh, medium bedded, 
yellowish gray (SY 8/1) to 
light olive gray (SY 6/1). 
fine grained, medium strong, 
STYLOLITIC LIMESTONE, 
(ST LOUIS FORMATION) 
79.5ft. 

so Calcite vein of approximately 
S-10 mm. thick 

DEPTH SCALE: 1 :2 
DRILLING CONTAAGTOR: LAYNE-WESTERN 
DRILLER: 0. MAHURIN 
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RECORD OF DRILLHOLE PZ-108-SS Sheet 4 al 9 

COLLAR ELEV: 454. 1 BORING METHOD: NX Core II. water 
DRILLING DATE J/22/95-3/23/95 
DRILL RIG CME 75 

J.,Jont PL-Planar P•Pohhed 
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TYPE AND 
SURFACE 

DESCRIPTION 

J,l,R 

J,l,R 

J,l,CL 

J,l,R 

J,l,R 

J,l,Cl(4) 

J,l,R 

J,l,R (2) 

J,l,Cl 

J,l,CL (4) 

J,l,R (3) 

J,l,R 

J,l,CL 

J,l,R (4) 
J,l,CL (2) 

J,l,CL (2) 

0 
g " 

~ 
0 ffl □□ ao 

g ~~ ~:;? ~ 
N <'I,,_"' O> 
C: c::: C: C: a: 

Golder Associates 

3/23/95 @ 7:30 
Began drilling, wnter 
level at start was 
11.9 ft BGS 



PROJECT: lAIDLAW/FU·FS 
PROJECT NO: 943-2848 
LOCATION: BRIDGETON, MO 

ROCK TYPE 

DESCRIPTION 

80 79.4-93.6 ft. 

" 

84 

Fresh, medium bedded, 
yellowish gray (SY 8/1) to 
light olive gray (SY 6/1), 
line grained, medium strong, 
STYLOLITIC LIMESTONE, 
(ST. LOUIS FORMATION) 
79.5 ft, 
Calcite vein of approximately 
5· 10 mm. thick 

84.4·85.B fl:. 
Crystalline Srylolrtic 
Limestone 

85.8-87.6 ft. 
BG Fine grained, Limestone, 

stylolitic, abundant quartz 
and pyrite cyrstals 

98 67.9 ft. 
5 mm. joint filled with a dark 
greenish-gray (5G 4/1), 
clayey material 
87.9•93.6 ft. 
Stylolitic crystalline 
Limestone 

90 
90.1·91.9 ft. 
Abundant silicified fossils 

,. 

DEPTH SCALE: 1 :2 
DR!WNG CONTRACTOR: l.AYNE•WESTERN 
DRILLER: D. MAHURIN 
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RECORD OF DRILLHOLE PZ-10B-SS Sheet. 5 of 9 

COLLAA ELEV: 454.1 BORING METHOD: NX Core & water 
DRILLING DATE: 3122/95-3/23/95 
DAILL AtG: CME 75 
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PROJECT: LAIDLAW/Rl-FS 
PROJECT NO: 943--2848 
LOCATION: BA!OGETON, MO 

00 

ROCK TYPE 

DESCRIPTION 

96.4-109.4 ft. 
Fresh, thickly bedded, light 
olive gray (SY 6/1) to olive 
gray (SY 4/1), fine grained, 
medium strong, LIMESTONE, 
(ST. LOUIS FORMATION) 
Styloln:ic, abundant calcite 
veins, pyrite crystals 

9a observed in clay filled 
joints, large (<4 mm.) calcite 
crystals at 98.0 ft 
96.4-104.0 ft 
Abundant clayey filled intact 
joints 

100 100.0-102.5 fl 
Oolitic Limestone 

102 

104 

106 

101.0-102.0 ft. 
Brecciated Limestone, 
cemented with greenish• 
blue clayey material 

104.8-104.9 It. 
Layer of bluish-green clayey 
material, foliated 

107.2-107.7 ft 
Highly brecciated 

108 100.0-108.4ft. 
Scattered calcite veins 
(1-2 mm.) throughout this core 
section 

109,4-114.8 It. 
Fresh, medium to thickly 
bedded, light olive gray 

110 (5Y6/1), f•m grained, 

112 

medium strong, 
ARGILLACEOUS LIMESTONE. 
(ST. LOUIS FORMATION) 
Few chert nodules, banded down 
to 111.4 ft with finely 
crystalline limestone 
(.20-1 mm.) 

DEPTH SCALE; 1 :2 
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□Rill.ING CONTRACTOR: LAYNE-WESTERN 
□AIU.EA: D. MAHURIN 

RECORD OF DRILLHOLE PZ-108-SS 
DATUM: MSL 

Sheet 6 of 9 

COLLAR ELEV: -454.1 BORING METHOD: NX Com & water 
DRILLING DATE: J/22/95--3/23/95 
DRILL RIG: CME 75 

COORDINATES N: 1067678.4 E·. 515872.6 
!NCUNATION: ·90 AZIMUTH O 
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NOTES 
WATER LEVELS 

INSTRUMENTATION 



PROJECT: LAJDLAW/AI-FS 
PROJECT NO: 943-2648 
LOCATION: BA!OOETON, MO 

112 

114 

116 

116 

120 

122 

124 

126 

126 

ROCK TYPE 

DESCAIFTION 

109.4-114.Bfl 
Fresh, medium to thickty 
bedded, light olive gray 
(SY 6/1), f-m grained, 
medium strong, 
AAGlLLACEOUS LIMESTONE, 
(ST. LOUIS FORMATION) 
Few chert nodules, banded down 
to 111.4 fl with finely 
crystalline Limestone 
(.20-1 mm.) 
111.9-112.9fl 
Abundant rounded pyrite 
crystals 

114.8-119.4 fl 
Fresh, medium to thickly 
bedded, olive gray {5Y 4/1), 
fine grained, medium strong, 
FOSSILIFEROUS LIMESTONE, 
(SALEM FORMATION) 
Veiy large brachiopods from 
115.4-118.?ft. 

118.3-119.Sft. 
Dark greenish gray (SGY 4/1), 
Oolitic Limestone with calcite 
veins and large crystals of 
calcite (10 mm.) 

120.4-120.7 ~ 
Highly brecciated 

121.0-121.3 fl. 
Highly brecciated 

121.8-124.4 ~ 
Dolomitic Limestone 

122.4-124.4 fl 
Very !arge chert nodules 

124.4•130.4 fl. 
Fresh, thickly bedded, olive 
gray (5Y 4/1), fine grained, 
medium strong, LIMESTONE, 
(SALEM FORMATION) 
Large beds of chert, large 
chert nodules 

DEPTH SCALE: 1 :2 
DRILLING CONTRACTOR: LAYNE·WESTEAN 
OAILLER: D. MAHURIN 
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RECORD OF DRILLHOLE PZ-108-SS 
DATUM· MSL 

Shoot 7 cf 9 

GOU.AREL.EV: 454.1 BORING METHOD: NX Gere &, water 
DRIWNG DATE: 3/22/95-:J/2J/95 
DRILL RIG: CME 75 

COORDINATES N: 1087878.4 E; 515972.8 
INCLINATION; ·90 

J.Joir"rl 
F·Faul 
$-Sh<N 
B•8&ddir!g 
F·Fol.!Don 

ELEV 

DEPTH 

''" 

339.70 
114.40 

329.70 
124.40 

0 
z 
z 
0 

" 

" 

17 

PL-Planar 
C·CU'Wd 
U-Uridu!alr,g 
ST•st&pped 
Hrregula< 

> • 
" 

Wr 
'"w <o 
c> oo 
oo AQO "" u hl ~ ffi 
" 0000 •" 0 

'"""""' "'"""'"' .. 

,00 

' 

100 ,. 

LOGGED: S. COSIO 
CHECKED: A. BOOTH 
DATE: 5/2/95 

AZIMUTH: O 

P·Pokh&d Fe-FeOxldll 
~ z 

K-Slllemiood CL-Oay lnM z I 0 g SM-Smoo1h CH·Ctiorit& ffi~ 
r "' i '-' X g ;, """""' H-Healed z w 

VR•\I.Rougl GAF·OraY&IFil<>d 
Io w 0 r 

/;j z 3~ "' " z w r DISCONTINUITY DATA '" 6 0 ii' 
~ " " 0 

" <w t;; ••• TYPE AND ,g 
0002 ~8~ 

0 w . SURFACE ~" o,noo,n >-.., ... ..,o:, .... 
g g DESCRIPTION 0 "' .., "' "' <O a:a:a:a:a: 

• J,C,SM 

J,!,CL 

• J,!,CL 

J,l,R 

• J,!,CL 

J,1.CL 

J,PL,SM 

J,PL,CL 

J,l,A 

J,PL,SM 

Golder Associates 

NOTES 
WATER LEVELS 

INSTRUMENTATION 

@ 114.8 fl top of Salem 
Limestone encountered 



PROJECT: l..AlDLAW/Al•FS 
PROJECT NO: 943-2648 
LOCATION: BAIOOETON, MO 

i- 128 

'- 1JO 

l-132 

'-136 

L 142 

ROCK TYPE 

DESCAIPTION 

124.4-130.4 It. 
Fresh, thickly bedded, olive 
gray (SY 4/1), fine grained, 
medium strong, LIMESTONE, 
(SALEM FORMATION) 
Large beds of chert. large 
chert nodules 

130.4-134.2 It. 
Fresh, thickly bedded, light 
olive gray (SY 6/1), medium 
grained, strong, 
FOSSILIFEROUS LIMESTONE, 
(SALEM FORMATION) 

134.2-134.6 ft. 
Crystalline Limestone 
134.6-139.0 It. 
Fresh, medium bedded, light 
olive gray (SY 6/1}, f-m 
grained, medium strong, 
LIMESTONE, (SALEM 
FORMATION) 
Stylolitic, large (10 mm.) 
calcite crystals, abundant 
clay filled intact joints, 
abundant chert nodules 

138.6-139.0 It. 
Crinoid fragments 
139.0-140.8 It. 
Finely grained Arenaceous 
Limestone 

140.8-144.4 ft. 
Fresh, medium bedded, olive 
gray (5Y 4/1), tine grained. 
strong, AAGILLACEOUS 
LIMESTONE, (SALEM 
FORMATION) 
lnterbedded with Dolomite 

DEPm SCALE: 1 :2 
DRILL.ING CONTRACTOR: LAYNE-WESTERN 
DRILLER: D, MAHURIN 

RECORD OF DRILLHOLE PZ-108-SS Shoot a of 9 

BORING METHOD: NX Core & water 
DRILLING DATE: 3/22195-:J/2:J/95 
DRILL RIG: CME 75 

J-JOfil 
F-FIILIII 

319.70 
134-40 

17 
1
~ 

LOGGED: S, COSIO 
CHECKED: R BCXJTH 
DA TE: 5/2/95 

TYPE AND 
SURFACE 

DESCRIPTION 

• J,l,R 

J,l,CL 

• J,l,CL 

• J,l,A 

DATUM: MSL 
COORDINATES N: 1007678,4 
AZlMUTH: 0 

COLL.AA EL.EV: 4M.1 
E: 515972.6 

INCLINATION; ·90 

NOTES 
WATEA LEVELS 

INSTRUMENTATION 

Golder Associates 

. 

. 

. 

. 

. 

. 

. 

. 



RECORD OF DRILLHOLE PZ-108-SS Sh..t • al • 
PROJECT: lAJDLAWJRI-.FS BORING METHOD: NX Core & water DATUM: MSL COUAAELEV: 454.1 

PROJECT NO: 943-2648 DRJWNG DATE: 3/22/95-3(23/95 COORDINATES N: 1067678.4 E, 51~2.6 

LOCATION: BRIDGETON, MO DA!LLRIG: CME75 AZIMUTH: Q INCLINATION; -00 

RCX.';K TYPE 
J.Jont Pl·Plan« P•Polshed Fe-Fvellide- 0 z 
F-Faut C-C""9d K-Slikensdad CL-Olly Infill z r 0 0 

"' ~Sho• U-Unduating 8M•Smoolh CH-O"!loli!e ffi~ 
r < 

~ -- J 0 0 1;'i 0 ], ., 
0 B•B&dding ST-stepped R-Fl<>Jgh H-Healed z J r 

'Iii 
J !-Irr~ VR-V.Rolq, GRF-Orave!Fled 

ro w 0 r X z NOTES 
F•Foiation ~~ ~ ~ z "' 0 r "' WATER LEVELS 

'" DESCRIPTION r > w DISCONTINUITY DATA • 6 0 a' 
we • '- ~ 0 INSTRUMENTATION .s '- oc ~8 iii £ ELEV 0 ww tw s r z <> ,g 0 -- oo ROD "W ••• TYPEANO 

~£ Sl 
0 D[PTI-1 

z 
0~ 

Ooc 
0 f!8~ ~ SURFACE ~ ii 0000 , <w ~J o.n oo"' r ,,~ oc oc oc w DESCAIPTlON ... "' ... "' <D .. 

0000 "'"'u..,.,,~ g 0 0 "'""'"'"' ::"""'"'""'"' o,o:,-,.N • on a:: ll: a:: a: a: a:: 0:: a:: IX: 

·144 =:c. • 3/23/95@ 16:35 . 
H0.8-144.4 It. 19 '"' • J,l,R Coring completed 
Fresh, medium bedded, 309.70 309.70 % 

olive gray (SY 4/1), 144 .... 144.40 

fine grained, strong, 
ARGILLACEOUS LIMESTONE, 
(SALEM FORMATION) 
lnterbedded with Dolomite 

End of Record of Drillhole 
at 144.4 ~ . 

•1'8 

-•14" 

. 
• 150 

. 

-,- 152 

~ 154 
. 

-,- 156 

1 

~ 

' -• 158 

, 

-
- ''° 

DEPTH SCALE: 1:2 LOGGED: S. COSIO Golder Associates 
i 

DRIWNG CONTRACTOR: LAYNE-WESTERN CHECKED: A. BOOTH 

DRll.l.E:R: □, MAHURIN DATE: 5/2195 



0 

1.60 

Well No. Pz-108-ss 

Boring No. X-Ref: PZ-108-ss 

PIEZOMETER CONSTRUCTION SUMMARY 

Survey Coords: Northing: 1067678 ft. 

Easting: 515973 tt. 

Drilling Summary: 

Total Depth 143.9 ft. 
Borehole Diameter 10 114 in. (0.0-20.0 11.) s 11s in. (20.0-143_9 tt.) 

Casing Stickup Height 2.08 ft. 
Driller Layne-Western 

St. Louis, MO 

Rig 
Bit(s) 

CME 75, Schramm Portadrill T660H 
6 1/4 in, ID Hollow Stern Auger Bit, 
NX Core, 5 7/8 in, Button Bit for Reaming 

Drilling Fluid Auger-None, NX Core Water, 
Air Rotary 

Protective Casing Bx in. Square Steel, by 5 tt. long 

Well Design & Specifications 

Basis: Geologic Log ~ Geophysical Log 

Casing string(s): C = Casing S = Screen 

Depth 
+ 2.08 
133,54 

- 133.54 
- 143,35 

143.35 - 143.68 

String(s) 
C1 
S1 
C2 

Elevation 
456.20 - 320.58 

320.58 - 310.77 

310.n - 310_44 

Casing: C1 2 in. dia. Schedule 80 PVC, 
flush threaded with O-rings 

C2 2 in. dia, threaded PVC end cap 

(4 in. long or 0.33 ft.) 
Screen: S1 2 in. dia, Schedule 80 PVC, 0.010 in. 

machine cut slot, flush threaded with 
-rings 

Sand Pack: 16-35 mesh Silica Sand, 131.5-143.9 ft. 

Filter Pack: Less than 50 mesh Silica Sand, 

130.0-131.5 It. 

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry, 

3.0-120,0 ft, 

Bentonite Seal: Extra high yield Wyo-Ben (100%) 

Slurry, 120.0-131.5 tt. 
Concrete: 0.0-3.0 ft. ..:..;_.c_ ____________ _ 

Comments: 

Elevation Ground Level 454.1 ft. NGVD 
Top of PVC Casing 456.20 ft. NGVD 

Construction Time log: 

Start Finish 
Task Date Time Date Time 
Drilling 
CME75 3121/95 16;30 3/23/95 16:35 

Schramm Rotary 3/29/95 7:30 3/29/95 9:15 

Geophys.Logging: 
Casing: 3/29/95 9:30 3/29/95 9:45 

Filter Placement: :)/29/96 9:50 3/29/95 10:15 

Cementing: 
Development 
Bentonite Grout 3/'29/95 11:00 3/29/95 13:15 
Bentonite Seal 3/29/95 10:20 3/29/95 11:oO 

Well Development 

Stabilization Test Data: 

Time pH Spec. Cond. Temp (°C) 

Recovery Data: 

,00 

90 

80 

la 
70 

i 
60 
,o 
40 

M 
30 

20 
,o 

0 
0 20 40 60 80 ,oo 

TIME (Minutes) 

Not to Scale Supervised by ____ B_._r_,lt_on _____ _ Site LAIDLAW/OU2 RI-FS/MO 
Job Number 943-2848 File Name PZ108SS 



MISSOURI DEPARTMENT OF 
NATURAL RESOURCES 
DIVISION OF GEOLOGY AND 
LAND SURVEY 

MONITORING WELL 
CERTIFICATION RECORD 

INFORMATION SUPPLIED BY OWNER 

OFFICE USE ONLY 
REF NO 

ROUTE 

STATE l'IElL NUMBER 

Ct<ECKEO BY 

APPROVED BY 

WELLIIUME!EA 

CATE RECEIVED 

CHECK NO 

TRAIISMITTAL NO 

CROSS REFERENCE NO 

ENTEREO 

"' "' '" DA TE APPROVEO 

P2-IOB-S5 
SITE ADDRESS CITV 

:">r. (\11\12.t..e.".:"l C'.t.:..:K. C.o. 

ADORESS 

18~>! fl. 1312oAr:wA 

INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR 

LOCATION OF WELL COUNTY 'SJ, OU/~ 
SHOW LOCATION IN 

4Jt1~. I SECTION PLAT ELEVATION 

■ 
AREA NO. 

SMALLEST 'lo LARGEST \lo 

---• ___ ,, ____ ,. ___ , 
SEC, __ TWN. ~7 N,RNG, 5 j)RW 

DESCRIBE LOCATION OF THE WELL 50 WE WOULD BE ABLE TO V!S1T IT 

·~., 
:~~:1l!i1/./f1 ~:~1::m 
lntonnatlon In 
thl• column to 
be auppUad In 
the FHl from 
Surfae. eolumn 

0.pth ta rs. .. 
•I Annulalr lnl: l...ii;.o 

Dtplft ll 
Bott.mil 
the I UII 

.;Jo. 143'1 
Li111,;1:./.,rc, 

TvpoolM11arlal: .:iCH, 61-' P\G 

BORPIQL[ 
IXAMETtRj 

ANNULAR UAL 
Typ,s:fi1Senlol'IIISh111v 

0C-nl511111v 
D HIii Sluriv Bllnlonna 

B£HT0HfTE lrAL 

Typa:[H i:olldOIIILI Slirtv 
0 Hg1 Sl111iv Bonlllnll• 

Lel'lltlholSa&t_l.Q__Ft. 

SECONDARY FILTtR PACK 
Ty1111: []SIJ'ld (OpU.n•Q 

0Manulldllftd 
Otll!IStl.a:~i;t (.&) 

Lllfllllh: 

PRIMARY FILTIR PACK 
Type:[li'Sard 

0Mlnul.:h.nd 
Q1alnSlle: lb•3S' 

Lslql/1: 1;i,q• 

Lenalh; 10' 
SlctSLuc 0,01d' 

T xm au i'VG.. 
J"T---.J SUMP Dt:TAILS 

L■ l1Jth: o, 3 FL 

Duimtltr: ,.l, In. 

Ty,-;~ 

TYPE OF BACKFILL: 5ALJ D 

STATE 

M., 
TELEPHONE 

ZJPCODE 

b&.<J~ 

:31~- .;J.<lf- :3110 
STATE 

Mo. 
ZIP CODE 

1,310.;,, 

MONI CRING WELL INSTALLATION 
CONTRACTOR'S NAME 

DRILLING CONTRACTOR'S 
NAME 

TYPE OF INSTALLATION 

[!I ABOVE GROUND 

STATIC WA TEA LEVEL 

0 FLUSH MOUNT 

FEET FROM MEASURING POINT 

DATE OF STA TIC WATER LEVEL 

ELEVATION OF MEASURING POINT 

MEASURING POINT 15 

!J9 TOP OF RISER PIPE 

0 OTHER 

DRILLING EOUIPMENT 

[!I AIR ROTARY [1J AUGER 

0 REVERSE 

ROTARY 

TYPE t.'N J.J,.!-.A' 

0 OTHER 

CENTRALJZEJIS USED· J 
IBl YES, AT ~ TL,JJ:\L 

[!I STAINLESS STEEL 
D OTHER __________ _ 

0 NO 

I.IUL TIPLE CA.SEO WELLS 

SUBMIT ADDITIONAL AS BUil T DIAGRAM 
SHOWING WELL CONSTRUCTION DETAILS 
INCLUDING TYPE AND SIZE OF ALL CASING, 
HOLE DIAMETERS, AND GROUT USED. 

DATE WELL CONSTRUCTION WAS COMPLETED 

I HEREBY CERTIFY THAT THE MONITORING WELL 
HEREIN OESCRJBED WAS CONSTRUCTED lN 
ACCORDANCE W1TH THE DEPARTMENT OF NAT• 
URAL RESOURCES REQUIREMENTS FOR THE 
CONSTRUCTION OF MONITORING WELLS. 

PERMIT NUMBER DATE 

0(..1/ .,,'.1(,, ii/ ,l,f 

PERJ.l!T NUMBEll 

,:JO/~W,<,f 
WJ/60 1415a9~l DISTAISUTION: WHITE,nlVISION CANAAV:M□NITOR!NG WEl.l, CONTRACTOR PINK:oww:n 



IIJll.llfl 
LAIDL4W WABTI: BYSTSMS IHC. 

SOIL BOREHOLE 
SITE NMIE NI> UICATION DAIWNO MElff00: 

SAMPLM ME.THOD:: 

LA!l)LAWOU2 Rr-rs/MO 
',/CST LA~E LAND,ILL 

OPERABLE UNlT 2 

SPLIT SPOON• 2.0 lnc;h 0.D./1.5 ll'ICh [.D. (SP) 

SHELBY TUBE• 3.0 Inch D.D./2 13/16 inch l.!l. <SH) 

WA1£R I.E."8. 

1IUE 
DlllE 

NORTHING, 10150011.70 
D.\lUM EASTING• 516144.36 a.£1/ATION ◄56.S CASING DiPDt 

OftlU. RIO CME 75 - TRUCK MOUNT SURF,f,CE CCNDm0NS 
NfGt..E -'30• 8FAAIIQ NA 

SN.IPLE HAMMER 140 lbs. 

----I,,,,. 

- 1 ._ .... ---...._ 2 .... ..... 
I
i--=- 3 
I-..... 

.... 
:::- 5 
1-..... .... 
::.- 6 
..... .... 
=- 7 ---... 
=- 8 ..... 
----...,_ 9 ------::- 10 -... .... 
~11 ,_ 
l-

=-12 .... -..... 
;::_ 13 
r-

l 
I 
I 
e 

50/4 0.4' lo • ► Eir .. ... 
(i!ll'.(I .... . 

lo • 
•• ... 
• • • • •• c: ... 

50/J 0,c!' !f ■ C 

5 
6 
a 
8 

5 
7 
8 
11 

4 
5 
6 
8 

4 
3 
s 
7 

4 
a 
39 
50/2 

a.if lo •• ' 
111r.t1 • , 

1.6' 
l!'.iF 

cao:o 

2.0• 
a]' 

'llllli 

lo • 
• • 

~ . 
• • lo • 

-..... 

-

IN 
--

s,,MPLEIU&R 
AND 

IDCAPl10N OF IMTERW.. 

C0.0-2.0 F't,) Very loose, Ught olive gr0,y 
<SY 6/t), SILT, trace oF' F'il'le to c:00,rse 
Gro.vel, tr11ce very f'1ne So.nd, NR. l'IOISt, 
CML>, (f"lll) 

(2.0-G.O F't.) V?ry dense, light ot;ve 
gro.y (SY G/1), f'-c GRAVEL, little 
F'1nes, SR. claMp, (GP), Cf'ILL) 

(6.0-!c.O Ft.) Stiff, d11rk yellowlSh 
brown (!OYR 4/2), rmttled CLAYEY SILT. 
NR, do.MP, CCL-MU. CL0£:SS} 

(12,0-16.0 ft.) F'irM, l'\Ottled l'IOdl!r-o.te 
yellowish brown t'JOYR 5/4) to light olive 
grc:iy C5Y 6/1), CLAYEY SILT, NR. do,Mp, 
<CL-MU CLOESS) 

@ 14.5 Ft,, 111;tll' f.ne Grnvel 

--------(454.8) 2.0 ----
SP --
© -----
r-- ---

SP --
0 ----(450.8) ----
SP --
0 ------ ---
SP --
® ------ ---
SP --
© -----r-- ---
SP --
0 -----,..._ -
SP --® --

LOG 
DORING NO. 
PZ-109-SS 

SEr 

l OF 2 

ORIU.ING 

SfART FNSH 
1IME Til£ 

7148 8•48 

DAlE OAlE 

417195 ◄/7/95 

P&Wttai 

~ 
0 
C) 

C, 
z 
3 
iE 
Cl 

CII .., 
CD 

j 

iE 

'i' Jg 
M <II 

:. 0 

N 
A. 



lll/1111 SOIL BOREHOLE LOG 
LAll)l.AW WAST£ SYBTEMS INC. 

SITE NAME AND LOCATION DRIU.ftQ MEIHOD: BORING NO. 

6,25 ineh l.D. Hollow SteM Augl:'r PZ-109-SS 

SHm 

SMPLIG l&THDD: 2 CF 2 

LA[DLAW/0U2 RH"S/MO 
SPLIT SPOON, 2.0 inch 0.tl.lt.5 rnch I.D. tSP) OOIU.lffG 

WEST LAKE LANDtlLL SliCLBY TUBE:• 3.0 Inch ClD.12 13/16 Inch l,D. CSH) START FINISH 
OPERABLE: UNIT 2 WATER LEVEL 1'IIE 'l1ME 

1IME 7•48 8148 

om: 11'1.lE 0,,11;; 
N□RTf,IJNG, 1068011.70 

CASING DEP1H 4/7/95 4/7/95 DA1UM (ASTING• 516144,36 EUVATHJN 456.8 

ORlU. RIG CME 7S - TRUCK MOUNT SURF'l,C£ C0NDrl'klNS 
--

AHGLE: -90• EARING NA 

WPl.£ HAM11ER 140 lbs. 

I 3 I I I SUl1.E NUMBER I ,.., 
I fll!J,WICS 

!2i i DESCRIPTIDN 0F M'ERW. 

... 
I ~ (12,0-16.D ft.) f'irr,, MOttled Medero te- SP -... yl:'Llcwlsh br-cwn (lOYR S/4) to light olivr.' 

® 
-.... -.... grey tSY 6/1), CLAYEY SILT. NR, do.rip, - Top of weathered ::-16 (CL-ML>. <L□ESS) (440.8) 16.0~ - -

Enc! of Soil Bor-ehote Log at 16.0 ft. - bedrock encounterea .... - @ 15,7 Ft. .... -.... See PZ-109-SS Record of Dr-lUhale for- --17 -t- rock descriptions -- -- -
;:...18 --... -- -i- -- -:::,-19 --- -.... -i- -:::- 20 --
i- -- -- -:::- 21 --- -- -- -::-22 --.... -- -- --23 -- -- -- -- -::-24 --- -- -.... -:::--25 --- --- --- -:::-2e --.... -.... -.... ---21 -,_ -- -i.- -- ----28 -- --. -.. ----29 -- -- -- --- -

~ 
0 
CJ 

Cl z 
::I 
iii: 
0 

g .. 
C: 
u 
vi 

~ 
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La.I 
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... a, 
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RECORD OF DRILLHOLE PZ-109-SS ~ 1 of B 

COLI.AR El.£V: -me.a PAOJ£CT; I.A!OLAW/Rl.f'S 
PROJECT NO: 1143-21148 
UlCATION; l!Al00£TON, Mo 

OESCRIPllON 

._ o 0.0..15,7ft. 

.. !I 

.., B 

"" ID 

'"' 12 

"' 14 

See Soil Borehole Log 
?Z-109-SS 

15.7•20.7ft. 
Moderatetv weathered, thickly 
bedded, light olive gray 
(5V 8/1). f•m grained, 
medium strong, 
LIMESTONE. (ST. l.OllfS 

90FIING METliOD: NX Caf9 & waler 
DRlWNG OATE: 4/1/!JS..418/ll5 
OAIU..AIG: CME 75 

FORMATION) 441 ,1, 441,10 
Fcssiliferous, pyrite and t5.7o~r-. +-'i1~5_-':i:70H--, -h,~=.-W:! mnt-lt-ffllm calclle CfY!IIIIIS common, ~ 

.-' 1 a ,rtv111Ulic, abund1U1t clay 
fllfed inlac! lolnts 

DEPTH SCA!.£; I :2 
OAIU!NG CONTRACTOR; I.AY/116-WESTEFIN 
DRlu.ER: D, MAHURIN 

LOGGED: S. COSIO 
CHECKED: R BOOTH 
DATE;~ 

Cb\TUM: l,'ISl. 
COClRDWATES N, IDBl!D11.70 
A21M1JTH: D 

mm, 

E; 5111144,311 
INCUNATION: «1 

NOTES 
WATlaflUM:LS 

INSTRUMENTATION 

417/95@9:47 
Begin colfng Run 1 

Golder Associates 

. 

. 

. 

. 

. 

-

-

-



PFIOJE'CT: lAIOLAW/RI-FS 
PR'JJeCTNO: 94!1-348 
LOCATION: BRIOGli;l"ON, MO 

OESCAlP'TlON 

16 15.1-20.r fl 
Mcderalely weathered, thickly 
bedded, light olive gray 
(SY 6'1), f-m grained, 
medium strong, 
LIMESTONE, {ST. LOUIS 
FORMATION') 
fo:ssillferous, pYrile and 
cak;ita i:rystals common, 
stvfolltlc, abundant 1:lay 

111 filled intact jcinlS 

19.8-20.D fl 
20 layer of brown Qiiert 

20.7-31.lill 
Fresh, thickly bedded, light 
ollvegray (5Y6/1), f-m 
grain~. medium 51rong, 

. LIMESTONE, (ST. LOUIS 
FQRMATION) 

22 Fossillferous. stylolltic, 
pyrite and ca/cite cry•lals 
common, abundant argillacec:iu,:, 
partln911 

24 

25.0-25.5 fl. 
Bloclll!illt: Limestone 

25.5-27.2 IL 
Mlcrocrystalline LimE5tone 

29.9-31.31t. 
30 Oark greenish gray (5GY 4/1), 

inlrat:fl!lillc Umestone 
31.:}-31.4 ft 
Layer of dark greenish yellow 
clay 

31.5-32,5ft. 
Fresh, thinly bedded, 
glll'!!nish black (5G 2/1), 
fine grained, medium 
slrong, DOLOMITE, 

32 (ST. LOUIS FORMATION) 
l.al'ge (3 mm.) calcile veins 

oePTH SCALe, 1 ,a 

c:I 
9 
~ 
ll. 
<( 
a: 
el 

CAIWNG CONTRACTOR: LAYNE•WEmiRN 
OFl!i.U:A: o. MAHURIN 

RECORD OF DRILLHOLE PZ•109-SS $hoot 2 at 9 

CCUNI SLEV: 4511.B BORING METHOD: NX Cote & WDlllf 
OF!ILLlNG OA TE: 4/7/95-<Wlll5 
DAILL RIG: CME 75 

J.,Jar,t 
F•F""1 
S-ShNt 
IMJaqlling 
~•Foiollcn 

ELEI/ 0 

"' DEPTH ~ 
(FT) "' 

PL•I'!"""' 
C·CluWtt 
li~ 
sr-s,--, 
l•llfllll'IJ,lr 

lOGGSD, S. COSIO 
CH!l;CJ<EO: R. ElOOTl-t 
OATE, 51!!;95 

• 

OAT\JM; MSL 
CCCfiOINA TES N: 10118011. 70 
AZIMUTH, 0 

E: 518144.38 
INCUNAiTON: ·!Kl 

~FIIO!ddl, 
CL-0.,lnlll 
CH~ 
H-H•ait<:t 
GRF-Qr.,.IINocl 

TVl'EAND 
SURFACE 

DESc:ntPTION 

J,PLSM (2) 

J,l,R(2) 

• J,1,R(2) 

J,U,R 

J,Pl.R (2) 

J.Pl.R 

• J,l,R 

J.l,R 

J,1.CL 
J,U,SM(:a) 
J,l,R 

J,1.Fl (3) 

J,PLA(3) 

J,i,CL{2) 

• J,l,R 

J,1,CL (2) 

J,l,CL{3) 

J,l,R 

• J,l,CL 

J,l,CL (2) 

• J,1,CL 

!;l 
-1!1 "-o o: i§ .. 

(!I 
z iE 
~~ 0 e m I-:.=: 

~ 215 ;-
.. -

C g ... ! 
~ 1:i 
~ i .. 
ciaaa 
,in-c:,am 

""'" tO ... HHll! 

z 
~ 
I-

iii 
a: 
0 
I-

m 

NOTES 
WATER LEVEI.S 

INSTRUMENTATION 

4fl/95@ 10:47 
Begin coring F1un 2 

Golder Associates 



PROJECT: LAlOl.AWll'll•FS 
Pl'IOJ£CT NO: SGH4ll 
LOCi\llON: BRlOGETON, MO 

TYE 

w 
l!I 
0 ';~ 

'ffi" 
.., 
Q 

..., 
Cl 

.IS OESCRtf'TlON !:!:. 

32 

32.5-34.9 ft. 
Fresh, lhic~ bedded, llght 
olive gray (5 6/1), line 
[rained, medium stroffls 

IMESTONE, (ST. LO 
FOAMAnON) 
Little argillaceou,s panlng&, 

34 pyrite crystals present 

34.9-40.Sft. 
Slightly weathered, thickly 
beadei:!, grayish orange 
~1DYR 7/4) to light olive gray 
5Y 8/1), f•m fl}!ned. 

:18 
strong, ARGI oeoos 
LIMESTONE. (ST. LOUIS 
FORMATION) 
V!!95. !!P to 2mm., calcile 
crystals and veins up lo 3 mm. 
presen~ little pyr!le crystals 

35.0-3B.7ft. 
Very porou,s material 

311 

3l!,0-39.2ft. 
Layer of brown chert 

40 

40.5-45.6/t. 
Fresh, thick!~ bedded, light 
olive gray (5 6/1), line 
grained, medium s!ron~, 
LIMESTONE, (ST. LOU S 
FORMATION) 
Fos:1illferous, chert nodules 

42 common. abundant argillaceaus 
partings, ca.lcilei veins up to 
a mm.;J/rile crystaJs 
scatte 

45.6-58.2 rt. 
Fresh, thickly bedded, fight 

46 olive gray (5V e-/1), ffne 
grained lo mlcrocry:slalline, 
medium strong ta strong, 
LIMESTONE, (ST. LOUIS 
FORMATION) 
Stylolitic, abundant calcite 
ciystsls and vein11 up to 
2 mm., little pyrite crystals 

411 

DEPTH SCALE: 1:2 

if 
it 
0 

ORIUJNG CONlRACTOR: LAYNE,WESTEAN 
DRILLER: 0. MAHURIN 

RECORD OF DRILLHOLE PZ-109-SS Shut 3 af 9 

COLI.AA SL.eV: 4S6.$ SOAINQ METHOD: NX Cont & w.ior 
OFIIUJNG DATE: 417/115-4/11195 
ORU.L RIG: CME 75 

JJant 
F•Fd 
~ 
B-Bllt.ldin$! ,_,_ 

El.Ell i 
DEPTI-I .:: 

a! lfTI 

PL·Plllw 
(;.C!rml 
U•llruUlhg 
ST-sttppt<t 

•·~ .. .. = 
i! ~ ~i AOO 

Bt.i u a: 
;1 ... a: ....... 

iN'li'•u11 ... 

LOGGED: S. COSIO 
CHECKED: Ft IICOTH 
DA TE: 5i5195 

J,LA 

J,PL,CL 
J,l,Cl 

J,1.R 

J,1,Cl 

J,l,R 

J,l,CL 

J,J,R 

• J,l,CL 

J.lCL 

• J,l,R{2} 

DATUM: \4st 
COOAOtN.175:9 N, t008011.7D 
AZlMUTH: o 

Ii: 516144.3& 
INCLINATION: •BO 

NOTES 
WATER LE\IELS 

INSmVMENTATION 

417195@ 12;55 
Begin coring Run 3 

4{1/95 @ 1.'.l:50 
Begin caring Run 4 

Golder Associates 



Pl'IQJECT: I.AIDtAW/fM"S 
PROJECT NO: !M3-211411 
UJCATION: BFIIOGETON, MO 

4ll 

DESCRIPTION 

48.5-51 .6 ft. 
Abundant arglUaceous partings 
and clay filled Intact open 
joints 
48.9-53.8 ft. 
Highly brecciated Limlll!!tone, 
cemented wllh a greenish gray 

00 elayey material 

52 52.0-53,3 It. 
ln!raclasllc limestone 

54 53.8-54.2 ft 
Greenish black (5G 2/1}, 
fine grained Dolomlle 

S4.9-55.3ft. 
lntraclaslic Limestone 

SS.5-58.2ft. 
Fossiliferous Limestone, 

, 11 ahundiuit argiUacE!Ou& partings 

sa 
SB.2·74-Gft 
Fresh, thickly bedded, fight 
olive gray (5Y 611), f•m 

· grained, strong, 
ARGILLACEOUS LIMESTONE. 
(ST, LOUIS FORMATION) 
Utile fossils, vugs up to 
a mm., calcite wins wllh pyrite 
common, some calclte c:rystafs 

ao 58,2-62.3 It. 
Ume$tone shows hlgh porosity 

84 

OEP'lli SCALE: I :2 

I,!) 

9 
~ 
I>. 
< a: 
0 

DRILLING CONTRACTOR, 1.AYNE-WESTEAN 
ORILLER: O. MAHURIN 

RECORD OF DRILLHOLE PZ-109-SS 
BORING METHOD: NX Catlt & Willet DATUM: MSL 
ORIWNG DATE: 4/7/95,4/8/95 
OfllU. RIG: CMI: 75 

J.Joionl PL·l'lanat 
F-flUI C,ru-.wd 
s-siiar U,!Jndo.lllllng 
S.Ul<ldng ST-B'lapped 
F,Fol1110n M1togwr .. .. 0: 

ELEV i WW a8 8~ z RQO .., ... 
Dl!l'tli iii: cffi 

IFI) 
., If .. 

:il:il~2 n.i..-om:! 

4 99% 

402.30 

-K.....,_,, 
SM.a.-. 
~ 
Vft.V.Alql, 

ill!g 
~8 .... .... 

CCOAOINATI:S N; 108801 1.10 
AZIMUTH: o 

, .. ,..o
CL..Qafltilll 
~ 
H-HNil4 
Qf!F-GnMolfiltd 

nv TA 

'l'YPEiAND 
SURFM:11 

Dlo&CFIIFllOII 

J,l,R 

• J,1,CL 

J,!,CL 

J,Pl.SM 

• J,l,A 

J,1.CL{2) 

• J,1.R 

J,l,R 

J.l,fl 

J,I.R 

J,l,fl 

8'-t 4 al 11 

CO!..LAR El.EV: -4511.6 
E: !116144.311 

INCLINATION: ·BO 

NOTES 
WATS;R Le\lE1.S 

INS'TAUMetrATION 

4/7/95@ 14:42 
Begin eorlng Run 5 

LOGl3SO: S. COSIO 
CHECKED: R. BOOTH 
CATE: 5/5195 

Golder Associates 

..,. 
! 
1 

l 
1 
~ 
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d 

PROJECT: LAICI.AW/RI-FB 
P~JECT NO: 943-2848 
lOCATION: 8RIDGEmN, Mo 

B4 

CESCRIPTION 

65.0.69.4ft. 
Apparent low porosity 
Limestone, vugs <1 mm. 

65.7·66.7 ft 
118 Stytonllc Umestone, becomes 

medium 5trong 

69.4-72.8 ft 
~arent moderate porosity 

mestcone, vugs 1-2 mm. 
70 

72 72.0-73.2ft. 
Large (25 mm,) celolte 
crystals observed 

72.B-74.3 ft 
Apparent high porosity 
Umestorte, wgs up 10 8 mm. 

74 

74.fJ.75.7ft 
Fresh, thlc~ bedded, fight 
olive gray {5 6/1), line 
grained, stro~, LIMESTONE, 
(ST. LOUIS F RMATION) 
Oolitic, lillle f0S6ils, 
abundant calcite cryslal11, 

76 little chert 
75.7-77.Bft. 
Fr11$h, lhicibedded, llghl 
olive gray 6/1), llne 
xrained, medium strong, 

RGILLACEOUS LIMESTONE. 
(ST. LOUIS FORMATION) 
Vugs up to 5 mm., abundant 
calcite :x11a1s, gfaui:oolle 
In delln plaaes, Umastone 

711 has en apparent moderate to 
high porosity 
n.s-so.a1t. 
Freeh, thic1vbedded, light 
olive gray ( 6/1), fine 
grained 10 mlcrocryslalline, 
rnedlum s1r0ng to strong, 
LIMESYONE, ST. LOUIS 
FORMATION) 
Some foS&lla, lime chert, 

BO stylolites, llli'ge calcl!e 
ciyslals, some pyrite 

OEPTii SCA!.E: 1 :2 

8 _, 

~ 
a. 
C 

ffi 

DRIWNG CONTRACTOR: lAYNE•WEST!:l'IN 
DAIi.LEA: O. MAHURIN 

ReCORD OF DRILLHOLE P2-109-SS Shtlol 5 al !I 

COLLAR ELEV: 4SII.I BORING METHOD: NX Coro a water 
DRIWNG DA nl: .vt/as-4Ji!/15 
OFIIU. RIG: CME 75 

J,J..,. PL·- P•l'Giont<I 
F,Fa.:11 C.Cuw,s J<.Sl<nidld 
$.oni; ... IJ,Uil<Ua1lng SM-i!mo,,t, 
El-l!lddrlg 5Nil_,J ff.RIX.llll1 
F,Fai....,., l-llrO!J<W VR-V, AcN.v, .. 

Ci 
a:; 1di El.iV WW 

"' 8~ 
:, 0 i"' IIOO ti"" DEPTH z 

!!isl& :, cffi 
ll'rl a:; 

0: lil N.:.°:.~ ilf~ .... .... 
6 100 

. 392.:!0 ... 
64.50 

6 IQQ 

DATUM: MSL 
COORDINATES N; 1 !1!18011.70 
A21Mtm;; D 

E: 518144.38 
INCLINATION: •RO -~ Cl z a..ci.,1ra11 z :x: ~ g 

~ ii!,. I; ... le 1,1 .. 
lf.H""""' ~~ z _, .e, !z NOTES QAF.Qravol Filod ti! 0 

~ ~ ~~ ~ w WATER UM:1.S l.llTYCATA ~ 0 ~ !,! 
3 a. ~ INSTRUMl;"ITATION ... 

TVPliANO :eo 
G: .,.gsd ffl a..o 0: t,i,t SURFACE ~--DESCRIPl!OH u· "'-"·-Cl 

4(7/95 @ 15:30 
Begin coring Run 6 

J,l,R 

J,Pl.,SM .. 
• J.tR 

J,l,A 

• J.l,R 

J,1,CL 

• J,1,CL 

J,l,R 
382.30 

4{1195@ 16:21 711..50 
Begin coring Run 7 

J,l,CL (2) 

J,l,R 

7 100 .. 

J,l,CL 

LOGGED, 9.CQSIO 
t~ Golder Associates Cl-lECKEO, fl. BOOTH 

DATE: !115/95 



PFlOJECT: I.AlotAWJF!t.FS 
Pl'!OJECr NO; 943-28411 
LOCATlON: BRIDGETON, MO 

l(TYI' 

DESCRIPTION 

80 ao.o.a2.4 fl 

lr.i! 

84 

Scme intact joings filled wllh 
clayey material 

8t.HJ2.5IL 
lnt.erbedded layers or 
argillaceous Limestone 
csmm.) 

83.0-84.2 ft 
Arglll<1ceous Umeslcne, 
large calcite crystals, 
wgs up to 1 mm., mllllive 
tow porosity 

85.5•87.31t. 
Umestone wllh numerous 

es argillaceous pertings and 
lnlact joinls tiUed with 
clayey material 

SB 

B7.3-88.21t. 
Argillaceous Umasrone, 
bioturbated top 2 ln. 

BB.2·89.0 It. 
Umas1one, ,;tylolltlc 
m/crociystallfne 

89.4-90.8 fl 
Medium bluish gray (5B 5/1), 
line grlilined, Atgillaceous 

9D Limestone 

90.8•93,3 It 
Fresh, thickly bedded. Jfghl 
olive giay (5Y 6/1), micro
ciystalline, medium strong, 
LIMESTONE. (ST. LOUIS 
FORMATION) 

sa lntetlledded wilh Argillaceous 
Limestone and bluish gray 
Limestone, !itylollle& prusent. 
calcite veins, and pyrite 
crystals obse1Vad 

93.3-95.3 ft. 
Fresh, thicklv bedded, light 
olive gray (5Y 6/1), line 
grained, meditlin 11trong, 

94 AflGILLACEOUS LIMESTONE, 
($T. tOUlS FORMATION} 
Few lev.ers (up to 20 mm.} of 
Oolom1tio Umesrone, 
argillaceous partings present, 
pyrite and calcite common 

95.3-99.8 ft 
(see nl»Ct page) 

96 

OEPTH SCAU:: 1 :2 
Ol'llU.ING CONTRACTOR: LAYNE-WESTERN 
OAILlEA: C. MAHURIN 

RECORD OF DRILLHOLE PZ-109-SS 
IIORING METl100: NX Core & -
CRIWNG OAT!:: 4/7/!IMl&/95 
Of\11.l. RIG, CME 1$ 

PL,"""1ar 
C-cu-t 
U•UMAW>Q 
ST-Sll~l>Od 
l•l...,5',lar 

DAlUM: MSL 
COORDINATES N: l0GS011,70 
A.llt.llJTH: 0 

Fo-Feo.» 
CI.-Claylntl 
Cll.ctfarlra 
H-Heai.ct 
Clf!F-l3rwol l'IDtt 
N\Jfl'YO TA 

lYPE;AMC, 
SURFAC! 

llE.!ICl'llf'llON 

J,lct. 

• J,ict. 

J,PL,ct. 

J,t,R 

JJR 

• J,l,R 

J,Pl.CL 

J,PL.SM 

J,I.R 

J,l,CL 

J,l,CL 

J,l,Cl 

J,Pl.SM 

ShmltBof 9 

C0tLo\fl Et.Ell: 488.B 
E: 51111411.311 

INCLINATION: •RO 

NOTES 
WAlERUM;LS 

INSl'l'IUMENrA110N 

4(7/95 @ 15:05 
Stop coring 

4/8195 @8:00 
Begin coring Run a 

4/8/!:15 @ 9:04 
Begin coril'lg Run 9 

LOGGED: S. COSIO 
CHECKED: Ft SOOTH 
OATE: 515,95 

Golder Associates 
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PAOJetrr: w'JClAW/fll•FS 
PROJECT NO: 1143-21Ma 
LOCATION: BA!CGlatON, MO 

T'IP 

DESCRIPTION 

86 95 .3-99,8 ft. 
Fresh, thicklv bedded, light 
olive gray (5'f i!/1). line 
grained to microcivstalline, 
strong LIMESTONE, (ST, LOUIS 
FORMATION) 
Styfalites no! common, pyrite 
ano cak:ite veins <1 mm. 
observed, argillacl!Otls 
~lngs common, few open 

BB Joints filled Wilh clayey 
material 

99.8-104,7ft. 
100 Fresh, lhicldv bedded, light 

olive gray (5Y 6/1J, line 
gralnict medium strong 
ARGILLACEOUS LIMESTONE, 
(ST; LOUIS FORMATION) 
Vugg up to 2 mm. presant, 
blourbated in places, 
calcite ciyslals common 

102 

11.14 

104,7-t07.9ft. 
Fresh, lhicklr. bedded, aPve 
gray (5Y 6/1 , micro-
crystalline, strong, LIMESTONE, 
[ST. LOUIS FORMATION) 
Pyrire and calcite veinli 
common, few large calcite 

1011 oryslalli 

106.5-106.ll ft 
Layer of olive blaok (5Y 2/1), 
clayey mamriat, folllat!ld 
106.9-107.9 It 
Fo.sils oommon 

ta7.9-111.0 rt 
108 Fresh. thicl<ly bedded, olive 

gray (5Y 611), line gra!ned, 
medium strong, LIMESTONE, 
(ST. LOUIS FORMATIONJ 
Slylolites present, vugs up IQ 
1 mm .. bloturbated In places, 
calcite crystals are 1;0mmon, 
more porous In bOltDm foot 

110 111.(J..118.{J ft. 
Fresh, Ulfeklv bedded, light 
olive gray (5Y 6/1), line 
grained. medium strong, 
LIMESTONE, (ST, LOUIS 
FORMATION) 
Stylolitic, llttla rosslls, 
abundant pyrite and calcite 
cry11lals, abundant 
argillaceous partings, Intra• 

,12 clasls common 

DEPTH SCALE: 1 :2 

!s ... 
Q 
:c 
II. 
< a: 
C) 

OfllLUNG CONTRACTOR: LAYNE•WESTERN 
ORR.LEA: O.MAHURIN 

RECORD OF DRILLHOLE PZ-109~SS S!!eet 7 Df a 
COLLAR e.ell: 466.11 l!OAING MEiHOD: NXCa111 & Wlllot 

DRILLING DATE: 4/1195-4Jll.ls5 
ORIIJ. RIG: CME 15 

J..Joinl PL•- P.P-
F-FU O.Cuvad K-ll'!llllillod 
8-!h¥ u-~ r;M,Smom 
B-!!oddng ST-$!•P?•d ~ 
F,Folaf<ll1 14,ro;gw, YA-1/.lb,VI 

,.. 
IS ci IC 

ELEV WW z ici 1'100 12 li! ii"' wni a: Bl;l ~ffi tsfff g 
(Fl) a! "' lf1r..o 1112 .... 

ft¥IOBI!..,. ., .. 

9 100 
% 

DATUM: MSL 
COOf!OINATES N; IOOlKl! 1.70 
A2lMUTh: a 

E: 516144.36 
INC.UNATION; ·SO 

F►F"°'<lde C) z CLO&ylnll i :c C C 
CH-cHc!w 13 < ""' ~ HM- ~~ z ~ 9 ! ... 

NCT!';S ~lshll w ,_ 
~ 

z i3i a: ! ~ WATERl.evas ~ 
u II. ~ INSTRUMENTATION 

TYPSAND £8 .. 
lllJAl'ACE ~ ~, ¢ e.~&li 

GESCAIPTION 
~_, 

!U l2iHi!ll! 
~-n.:a:-

Cl li!ti!U/2 

J,PL.CL 

J,PLCL 

J,l,CL 

JJ,CL 

• J,U,CL 

352.:IC 
104.50 

10 ,aa ... 

1.0GGEO: s. COSIO 
CHECKED; R, EICOTI-l 
OA TE, 5/11195 

4/S/95 @ 9;52 
Begin coring Run 10 

J,0,R 

• J.Pt.,CL 

J,l,Cl. 

Golder Associates 



PFIOJECT: I.Al DlAW/Rl-l'S 
PROJECT NO: 943-c848 
LOCATION: IIAIDGETDN, MO 

AClCK PE 

OESCfllPTION 

112 111.0-118,0 fl 
Fresh, !hfckly bedded, light 
olive gray {5Y 6/1), line 
grained, medium iilrong, 
LIMESTONE, (ST. LOUIS 
FORMATION} 
Slylolitic, little fossils, 
al:iundant pyrile and calcite 
ciystals, abundant 
argillaceous parting$, intra• 

114 cla.51.s common 

115,:J.115.6 fl 
t.a3,er of grayish ?ireen 
(1 G 4/61 Shala. ntra• 

,,e elastic 

116.S.117.1 fl 
Slightly wealherlld Limestone 

1111 118.0-123.:!~ 
Fresh, Ulicki~ bedded, light 
olive gray (5 5'1), fine 
xrained, medium stro~~· 

RENACEOUS LIMES ONE, 
(ST. LOUIS FORMATION} 
Sanded with line ta medium 
grained Limestone, large 
crystals of calcite, few 
cafclte veins and llttle 

120 pyrite 

122 

123.2-130.0 fl 123.:!<l 
Freish, ttllckly bedded, light 
ofive gray (5Y 5/1), fine grained 
to microcrystalllne. m111:mg 

124 ta medium strong, LIMESTONE, 
(SALEM FORMATION) 
Stylol1tes observed, abundant 
IO$$WS, oolitic, cheit 
nodules common, large calcite 
crystals, little pyrite 
crystals scattered, c;alcile 
veins i:1resen1 bul not abundant 
125.4-125.5~ 
8ed of chert 

127.6-128.3 It 
lnlraclastic Ume1n0ne 

l!B cam11nted wtth dark greenillh 
gray {SGY 4/1) clayey material 

OEPTH SCALE; l :2 

Cl 
C ... 
Q 
if 
~ 
Cl 

ORl!.UNG CCNTI\ACT'CR: LAVNE·WESTERN 
ORIUl:A: 0. MAHURIN 

RECORD OF ORILLHOLE pz .. 1os .. ss Snaol II QI 9 

CO!.LAfl EI.SV: 458.8 BORING METHOO: NX Co,,o & war 
OAlLUNG DATE: d/7195-4/8195 
DRILL RIG: CME 75 

J.,Jmt PL•PI...., 14'lllmt.:I ,_ 
JO.Fu C.Clavod K~ ct.-claylntl 
S.Shtar U-U~li'l<J SM- Cff.cNarilo 
S.B•dch; ST-Sloi>Ptd R-l'lcl.vl 1'1-tt•-

OATIJl,l: MSL 
COOl'IDINATES N: IO!lell!l.70 
A21MUTH: 0 

Cl z i= 
ffit1 Cl z 

0 
~ 

.,. 
! ... 

E:: 51814-1.311 
INCLINATION: ·SO 

z 
Q 

~ ~ :t:o NOT!;$ F-Foulllln Mmi~ I/Roll.~ !3Rl'~Flod w ... 
~ ffi ,~ n:: ,!!; z 

El.EV 

DEPT!; 
11'1) 

.. ., 
0 ii ii "' RQD z u.., ::, 

"' .. w a: cc IC II. 
c:111:u:u=ii ~:-•• e !ID'l::l''ltN 

11 100 .. 

12 99"' 

lOGGEO: S. C0$10 
CHECKED: Ft BOOTH 
OATIS: 515/95 

Jw 
~M 
g :g 

0ISCONml rrv TA 
y 

'IYPEAND :Z:c:, 

19 SURF'ACE 
OE!iCRIPl'lOH I:) 

J.l,CL 

JJ,CL 

J,l,CL 
• J,l,Cl. 

J,l,R 
J,l,R 

J,l,A 
J.Pl.CL 

0 J,l,CL 

J,Pl.,SM 

J,l,A 

J,l,A 

J,l,R 

... 0 trl 
"- ,!;. 

'"8"g ~':lnl, 
a!Uil! lll 

ii: 

... 

WATER t.EVa.S 
INSTRUMENTAnON 

4(8/95@ 10:55 
Begin coring Aun 11 

123,211. 
Top of SALEM FORMATION 
encountered 

4/8/95 @ 12:50 
Begin coring Run 12 

Golder Associates 



PROJECT: lA!Ol.AW/Rl,FS 
PiiOJECT NO: !M3-2148 
I.OCA')'!CN: BRIOOETON, MO 

134-

DESCRIPTION 

129.0-129.3 ~ 
lntraclasllc Limestone and 
chertcementedwilh dark 
greenish gray (f!JY 4/1) clayey
mlllelfal 
130.0-135.7 IL 
Fresh, thickly bedded, light 
olive gray (5Y 611), fine 
grained, medium strong, 
LIMESTONE, (SALEM 
FORMATlON} 
Cb!rt nodules and la}'lln up to 
15 mm. are abundant, abundant 
calclll!t crystals, pyrite 
gammon, some very thin calclts 
veins 

Ill 
9 
~ 
ll. 

~ 
Cl 

RECORD OF DRILLHOLE PZ-109..SS s~ •"' a 
C01.1AA El.EV: 456.a BORING METHOD: NXCaie & Wllhlt OATUM; MS!. 

Ofl!WNG DATE: 417/115-4/11/95 
ORILLRlG: CME 75 

,I.Joint r'I.~ 
F-Fu C-CU..d 
S-Sliffr U•lln<U!lllni1 
8-Bll<ldir>g ST ,Slopped 
F•F-n l-llf~ .. .. 

0 IC is ELEV "'"' .,_ 6!3 Rao -- z ~ffi DEPTH ::, 1.1.., 
ll"IJ IC 

a; DCIOll;:;I ........ ••Tn NV,P10.., 

COOFIOINATES N: 1068011.70 
A2lMUTH: o 

E: 51G1"4.3B 
INCIJHATlON: ·!10 

P,l'/lllonod ,,,..,.~ 
~sldod CL.O.,lnll 
S1,1'5ma<llh CI-IOIGIIII 
IWlouii, 1·1-1-f....i 
\1R.V.""""" GRF.-Flild 

NUITY ATA 

h! .. 
.. ~8~ ~ 

lYPEAHO 

.. " n ., 

SUAFIICE 
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NOTES 
WATER LEVEl.S 

INSTAUMENTATION 

Fragmented rock may be 
drill induced 

4111/95 @ 15:30 
Coring completed 

End DI Flec:ord of Drillhole 
~ 138 at 135.7 fl 

135.70 135.70 

. ,.• 144 

Dl:FTH SCALE: 1:2 
ORIIJ.NG CONTAACTOA; LAYNE-WESTERN 
DRILLER: 0. MAHURIN 

L0GGED: $. COSIO 
C:HECKcO: R. BOOTH 
0Ant, 515/!15 

Golder Associates 
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Well No. Pz-109-ss 

Boring No. X-Aef: PZ-100-ss 

PIEZOMETER CONSTRUCTION SUMMARY 

Survey Coords: Northing: 1068012 It. 

Easting: 516144 ti. 

Drilling Summary: 

Total Depth 135.7 ft. --------------Bore ho I e Diameter 10 114 in, {0.0-lS.O II.) 5 7/S in. (15.0-135.7 ft.) 

Casing Stickup Height 1. 73 ft. 
Driller Layne-Western 

St. Louis, MO 

Rig CME 75. Schramm Portadrill T660H 
Bit(s) 6 1/4 in. ID Hollow Stem Auger Bit. 

NX Core, 5 7/8 in. Button Bit for Reaming 
Drilling Fluid Auger-None, NX Core Water, 

Air Rotary 
Protective Casing axe in. Square Steel, by 5 ft. long 

Well Design & Specifications 

Basis: Geologic Log ~ Geophysical Log ---
Casing string(s): C = Casing S"' Screen 

Depth String{s) Elevation 
+ 1 .73 - 125.70 
125. 70 - 135.50 
135.50 135.R3 

c, 
s, 
C2 

458.50 

331.07 

321.27 

Casing: C1 2 in. dia. Schedule 80 PVC, 
trush threaded with O-rings 

C2 2 in. dia. threaded PVC end cap 
(4 in. long or 0.33 ft.) 

- 331.07 

- 321,27 

320.94 . 

Screen: S1 2 in. dia. Schedule 80 PVC, 0.010 in. 
machine cut slot. flush threaded with 
O-rings 

Sand Pack: 16-35 mesh Silica Sand, 124.0-135.7 ft. 

Filter Pack: Less than 50 mesh Silica Sand, 

121.3-124.0 ft. 

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry, 

3.0-103.0 ft. 

Bentonite Seal: Extra high yield Wyo-Ben (100%) 

Slurry, 103.0-121.3 fl. 

Concrete: 0.0-3.0 ft. ---------------

Comments: 

Elevation Ground Level 456.8 ft. NGVD 
Top of PVC Casing 458.50 ft. NGVD 

Construction Time log: 
Start Finish 

Task Date Time Date Time 
Drilling 
CME75 4(7/95 7:4! 4/8/95 15:30 

Schramm Rotary A/25/95 9::lO 4125195 11:4-0 

Geophys.Logging: 
Casing: 4/2Sl95 12:00 412Sl95 12:lO 

Filter Placement: 41.25195 12:10 4125195 12:20 

Cementing: 
Development 
Bentonite Grout 4125/llS 12:'5 A/25195 13:15 

Bentonite Seal ~ 'i'Eo'" ~ '1us 

Well Development 

.· Stabilization Test Data: 

Time pH Spec. Cond. Temp (°C) 

Recovery Data: 

100 
go 
eo 

i!i; 
70 

~ 
60 
50 
40 ... 
30 
20 
,o 

0 
0 20 40 eo eo 100 

TIME (Minutes) 

Not to Sea [ e Supervised by D. AJloway 
Job Number ----=-94c,:3....,_2"'°s-4a-'------

Site LAIDLAW/OU2 RI-FS/MO 
File Name PZ109$S 



MISSOURI DEPARTMENT OF 
NATURAL RESOURCES 
DIVISION OF GEOLOGY AND 
LAND SURVEY 

MONITORING WELL 
CERTIFICATION RECORD 

INFORMATION SUPPLIED BY OWNER 
SITE NM.IE 

OFFiCE USE ONLY 

REF NO 122485 
ROUTE 

STATE WELL NUMBER 

c:11er.11eo uv 

APPHOVEO IIY 

WELL NUMBER 

DATE RECEIVED 

CHECK NO' 

TRAr!SIJITTAL r!O 

CROSS REFERENCE NO 

ENTERED 

'"' Ph 2 

D,\TE APPROVED 

LAIDLAW B1Z1D<.,E:TulJ SAJJ ITAl2'1 LAJJDFILL PZ.· I0"/·.55 

ADDRESS CITY 

1i;,1:1 .i. e~ .. ST. LDUI:'.> 

INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR 

LOCATION OF WELL 
SHOW LOCATION IN 
SECTION PLAT 

SMALLEST Y, 

___ .. , 

COUNTY _a5c1a,_cLc"c"s'a:>c..__ 
ELEVATION--------

AREA ND _______ _ 

LARGEST',< 

___ \\ 
SEC. __ TWN. Lj1 N,RNG 5 6):,RW 

LAL ... :~-" ~ _02_H LONG. ___EQ_. _ .... fi~b .. : .....3b....... .. 
DESCRIBE LOCATION OF THE WELL SO WE WOULD BE ABLE TO VISIT IT 

Giwnd 
Surt8C8 Fut lr11m 
ElevllllOO: Ft Sutfaca 
lnfcrm•tlcn In 
Ullo column to\ 
be •uppUad In ,.,,.~" 
thci Feat fnim 
6urfocc column 

0.11th to Bau 
111 Annular Sul: In 

0.11th lo fl.Mo ol 
lkld1111llo Se.1~ 
0.11thto a. .. 
•I S.colllfa,y 
Rtt.rPack: 

0.111 lG 011 

0.11th to 
Bllttllm 111 
tM!ic:nu.: 

Dcu:rl11ll11n of 

_,i.~• Silt 
'"-I ~111111::I 

b1-l!IS,1
1 

Lin1c'!ltoni:. 

PROTECTlYE CASING 
Typ,i: .:l1S.EL 

Silo: 8~•e/,c51 

10· 

Oiamei:er. ,;1~ 

Ty1111ofld11!arllt ~- 80 P\J 

BOREHOLE 
DIAMETIR: 

ANNULAR SOL 
Typc,:L4BonloMII Slurry 

tJ C11111en! Sllllrv 
0 tloo Slurry DardcnHe 

B!HTONITT IEAL 
fyl)lll:[ilOilnloollllSk.irrv 

D tfon 51\ary Boownne 

L1111Qlh ol 511111:~FL 

stCONDARY FILTER PACK 
Type: liSand {OpU.IJ.ll} 

0Mamlfaduntd 
G111111SL!1; ~ So 

Lt111111h: '.].'1 
PRIMARY FILTER PACK 

-1-----1 Type:[iSlllld 
OMiinulrictur&d 

0111ln Slls:. Ji,./M 
11•1 

SkitSL.1.11: 0.010" 
T PW ... 

T''f---- SUMP DETAILS 

L•"!lh: O,=» FL 

Olamelor. :,). In. 

T1p1: P\J~ 
TIPE Of BACMFILL: 6AIJ 0 

STATE Z:lPCODE 

t,1.:, 
TELEPHONE 

31</· .1'4 I· 3110 
STATE ZIP CODE 

Ma b?>/o.;1 

MONI ORING WELL INSTALLATION 
CONTRACTOR'S NAME 

DRILLING CONTRACTOR'S 
NAME 

LA~J.JE: WE.:<-ree.u Co. Ii-Jc. 
TYPE OF INSTALLATION 

r4 ABOVE GROUND 

STATIC WATER LEVEL 

0 FLUSH MOUNT 

FEET FROM MEASURING POINT 

DATE OF STATIC WA TEA LEVEL 

ELEVATION OF ME,\SURING POINT 

MEASURING POINT IS 

0 TOP OF RISER PIPE 

0 OTHER 

DRILLING EQUIPMENT 

00 AIR ROTARY liJ AUGER 
TYPE '6.1&./ Jl.~.A · 

0 REVERSE 
ROTARY 

CENTRALIZERS USED _ I 
~ YES. AT 'j tuTA L.. 

[!I STAINLESS STEEL 
0 OTHER ___________ _ 

□ NO 

MULTIPLE CASED WELLS 

SUBMIT ADDITIONAL AS BUil T DIAGRAM 
SHOWING WELL CONSTRUCTION DETAILS 
INCLUDING TYPE AND SIZE OF ALL CASING, 
HOLE DIAMETERS, AND GROUT USED. 

DATE WELL CONSTRUCTION WAS COMPLETED 

I HEREBY CERTIFY THAT THE MONITORING WELL 
HEREIN DESCRIBED WAS CONSTRUCTED IN 
ACCORDANCE WITH THE DEPARTMENT OF NAT· 
URAL RESOURCES REQUIREMENTS FOR THE 
CONSTRUCTION OF MONITORING WELLS. 

PERMIT NUMBER DATE 



lllfllllll 
LAICILAW WA..,... SYSTEMS INC. 

SOIL BOREHOLE 
srT£ PWf£ ANO \.CCAl10N t>RIWNC IIEIHOD: 

6.25 Inch l,D. Hollow Steri Auger 

!;W,lltJNQ MEnfDD: 

LAIDLA\.I\RI-F S\M□ 
\IEST LAKE LANDFILL 

OPERABLE UNIT 2 

SPLIT SPOON> 2.ll Inch O.D.11.S inch l,D, CSP) 

SHELBY TUBE• 3.0 lnc;h O,D,/2 13/16 inch J.D, (SH> 

NORTHING• I068:JJG,09 
Dll'JUM EASTING, 515919.72 

WAlER LML 

TNE 

EUVATION 456.8 CA'SING DEPIH 
DR1.1. RIG SCHRAMM - ROTADR!LL SUIFACf: CCHlffl0ffS 
AHCl£ 8ti'MING 
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SMIUNUl&R 
NI) 

DESCRIPnON CF' lllmM. 

C0.0-4.0 f't,) Dense, po.le yellowish brown 
C!DYR 6./i:!J, SANDY CLAY, little Gravel, 
do.Mp, SR, <CU, CF°ILU 

(4,0"12.0 ft.) S'tiFF, MO'ttleci M!;'ciiUl"I gray 
CNS) to Modero. te yellowish brown 
(JOYR 5/4), CLAVEY SILT, tro.r::e fine S111'ld, 
tr-nci;> Gl"11vel, SR, do.rip, CCL-MU, CL□ESS> 

(!2,0-15.S f't.) CoMpo.ct. pcle yellow;sh 
brown <IOYR 6/2), SIL TY F.ne SAND, trace 
f';ne Grn11el, SR, Molst, (SM>, CALLUVIALl 

--
SP --
0 ------ ---
SP --
© ----<452.8) 4.0 ----SP --
@ --------
SP --
0 --------
SP --
® --------
SP --
© ----C.<144.ID !2.0 ----
SP --
0 ------- -SI" -
® ---

LOG 
80RING NO. 

PZ-110-SS 

SHEr 

1 Of' S 

DRIUJNO 

Sl'ARI' 
1IE 
13•30 

FNSH 

Dili1E 1»,'1£ 
3/13/95 3:/14/95 
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llfllllll 
I.AIOLA w WAIT£ SYSTEIIS IHC. 

SOIL BOREHOLE 
$TE tw.lE NG LOCA110N DRll.1.M MEJHOD: 

625 inch (.D. Hollow Ste., Auger 

SAMPLING ME1HOO: 

LAIDLAW\RI-F'S\MD 
\JEST LAKE LANDF"ILL 

OPERABLE UNIT 2 

SPLIT SPOON: 2.0 klch □.D./1.5 illCh f.D. <SP) 

SHELBY TUBE:• 3.0 1ni:n O,D./2 13/16 inch l.D. CSH) 

NORTHING, 1068336.09 
DAiUM EASTING• 515919.72 EL£VA110N 456.8 

WATERL&a. 

1lME 

Oo\'IE 
CASING DEP11f 

DRILL RIG SCHRAMM - ROTADRtLL SURVACE CONrlfflONS 

SAMPLE HAMMER 

-.... -... 
-1& ---.... 
-17 --.... 
~-18 

-
=-19 ---
=-20 -.... -
=-21 ---
=-22 ---
=-23 -----2.c. -----25 ----::-26 .... -
=-21 -----::- 28 
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2 
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3 
9 
19 
20 

i:!6 
46 
46 
46 

EARING 

-
II 

, .. ,,. 
1.i!' •••• 
a,iil"••··· 

<liDX) : : ; : ..... 
.. ,i; .... ..... .... 

Mt•• ..... 
..... ..... 

-

-

MR£ NlllBER 
liHD 

DE5CRIP1DI OF wrmaM. 

<12,D-J'.:i.8 ft.l Coripoci:. po.le yellowtSn 
brown (lOYR 6/2), SIL TY f'lne SANO. troc:e 
fine ur11Yel, SR. r,Oist. CSM), <ALLUV]AL) 
(15.8-16,8 ft.) Stiff, dark yeUoWish 
brown <IOYR 4/2), CLAYEY SILT. Uttle 
f'lne Sa.nc:I, NR, claMp, (CL-ML), CL□£SS) 

frOl'I 16.8-!6.9 ft., .. aist, silty fine 
\So.m:f lo.yer 

C!6,9-!B.3 ft.) Stiff, gro.ylsh black 
CN2), CLAY, tro.ce orgonIcs consisting oF 
f'ine r"Oot1,, NR, cla.MP, <Cl.), «.DESS) 

C!8.J-Ell.3 f't.> St,fr, olive gro.y 
<SY 4/1), CLAY(Y S[L T, tro.ce very E'ine 
So.ml, NR, clnMp to ,-,o,st, CCL-MU, CLOESS) 

(20.3-24.::i f"t.) Stlrf, nedlUri gro.y CN::>), 
S[LTY CLAY, NR, ciar,p, CCL> 

e 21.7 ft. silty cL,:,y becories r,orst 

@ 22.3 ft., thin wet ZOnE' C<l inch) 

{24.5-26.O Ft.) SoFt, ollYe gro.y 
(SY 4/1', SfLT. tro.ce Cta.y, NR, wet, 
CML.l, cLOESS> 

C26.ll-2B.O Ft.) Cor,pa.ct, olive groy 
CSY 4/1), SIL TY rifle- SAND, NR, we-t. (SM), 
CLOESS> 

@ 28.0 ft., silty fine snncl becories very 
dense a.nd color chnnges to dark yellowish 
brown CUlYR 4/2) 
c.es.0-46.0 ft.) very dense to cor,p11ct, 
do.rk yellowish brown ClOYR 4/2), SIL TY 
f,ne SAND, NR. wet, CSMl, CALL_UV!AL) 

SP 

(44Ull 15.8 @ 
-

SP 
(439.9) 16.9[ 0 

u::ia.s, taJ -

SP 

® 
(-436.5> 2ll.3 -

SP 

® 
-
SP 

® 
-

(432.J) 24.5 

SP 

@ 
(430.8} 26.0 

SP 

@ 

SP 

@) 

--------------------------------------------------------------------------

LOG 
B0RJNQ NO, 

PZ-ttO-SS 

!HE[' 

2 OF' 5 
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13•30 
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flNISH 
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@ 26.0 feet 
f'rrst ground
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""'""""' LAiCLAW WASTE 8'1811iM8 INC, 
SOIL BOREHOLE 

sm: HMIE N«l l..0C'ATION DRWtQ IIE1HOO: 

SMlfUIO MlilH00: 

LA!DLA\i/\R!-FS\MIJ 
WEST LAKE LANDFILL 
□PERABLE UNIT 2 

SPLIT SPOON, ,?,0 ll'ICh O.D./1.5 lnc:h !.D. (SP) 

N□RTH(NG• 1068336.09 
DATUM EASTJNCi• 515919.72 ELE.VATION 456.8 

Sl-tELBY TUBE• J.D inch O.D./2 13/16 tnch LD. <SH) 

WA1ER LE.\'EI. 

D.t.lE 

CASINC DePIH 
OR1U. RIG SCHRAMM - ROTADR!LL SURF.U CON0fflONS 
ANGU SEt.lillNe 

SN.tPt.£ HIIWEft 
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<28,0-41:,.0 1-'t.) Very dimse to cor,poc:t. 
dork yelloWish brown CIOYR 4/2), SIL TY 
Frne SAND, NR. wet, CSM), (ALLUVIAL) 

e 42.0 F't., color changes to olive gray 
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JIIIIJIIIT 
LAIDLAW WA9Ti; 8YSTEll8 IHC. 

SOIL BOREHOLE 
SITE: NMIE ANO I.OCA'llOtl 

ORII.IJWJ --
6,25 lnc;h t.D. HoUow Sten Auger 

SoWPI.ING l,l£J'HOO: 

LAIDLAW'\R!-rS\MO 
'v/(Si LAKE LANDrlLL 

OPERABLE UNIT 2 

SPLIT SPOON: 2.0 Inch O.D./1.S lnch l.D. CSP~ 

SHELBY TUB£• 3.0 inC:h D.D,/2 13/16 inc:h l,D. (SH> 

NOlHHING, 1068336.09 
DAlUIA EASTING, 5159!9.72 El.£VATION 456.8 

WA1at I.E.\fl. 

1IIE 

~ 

CASINQ DEPn-f 

DRU. RIG SCHRAMM - ROTADRILL SURFACE COHDfl10NS 
NiGLE so.RM 
SAMPLE HAMMER 
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DESCRIPllCff OF W."IERW. 

(29.0:...46.0 Ft.) Very dens,,. to Col"po;et, 
dnrk yellowish i::lrown UOYR 412>, SIL TY 
t'1ne SAND, NR. wet, (SM), (ALLI.IV!AL) 

<46.0-48.J f't.) co .. pcct, l'lediuM light 
grey CN6), fine 1:o Ml!r:liYM SAND, tro.ce 
slit, trctce Fine Grnvel, NR, wet, CSPl, 
(ALLUVIAL> 

(48.3-59,0 f'tJ CoMPQCt, alive gray 
(5'1' 4/1), SIL TY fll'll!' SAND, tro.ce t'lne 
Grovel, NR. wet, CSM), (ALLUVIAL> 

1.2' " .. ''" 
e:if ::.: M 
l6ro:::: n 

l'"rCl'l 52.o-sa.s ft., Silty Medl1,1r, gr,:uned 
sond tnyer 

. .... ,. .... 

..... 

.,,,. .. 
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1.6' •. • • (59.0-59.5 f't,) Very stif'I-", olive grey 

uia:o • • • • grQyish black (N2), fibrous wood Piece nt 
eii" • •: 'M CSY 4/l), CLAY. trace Silt, NR, l'IOiSt. 

: : ! ! 5';l.S ft. {CL) (ALLUVIAU 
: : ; : __ J<S9.5-60,5 Ft.) H11rd, llght olive gray 

C5Y 6/1), highly weo.thered LIMESTONE, 
CBEDR□CK), (ST. LOUIS LIMESTONE) ~ I 

SR, 

{410.8) 
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Jl'lflllll SOIL BOREHOLE LOG 
LAIDLAW WA&Ti! SYSTEMS IHC, 

S1TE N,t,M£ N«J I.OCATION DRltl,..o IDtOO: BOfllNC NO, 

6,25 Inch I.D. Hollow Ste"' Auger PZ-UO-SS 

H!;r 

St.a.RM MEtH0D: 5 Ofl' 5 

LAIDLAW\Rl-F'S \HO 
SPLIT SPOON, 2.0 IOCh 0.D.11.5 inc:;h l,D. CSP) DlaWNC 

\J'EST LAKE LANDFILL SH£LBY TUBE• J.0 Inch O.D.12 13/16 Inch !.D. <SH} STARF FINISH 
OPERABLE UNIT 2 WATER lE\fEL 1'11£ TIME 

1IE 13•30 14100 

OA1li: OAlE DAT£ 
N□IHH!N(i, 1068336.09 

CASING DEP1H 3/13/95 3/14/95 fl.\TUM EASTING, 515919,72 EL£VA1KIH 456.8 
Dffll,J,.RIQ SCHRAMM - R□TADRILL SURFNZ CONDmONS 
NIU flEMINQ 

SHiaPL£ tw.WER 

l ~ I I I SMIPl.E HUMBER 5 

I 
MD i REIURCS 

!PJ DESCRIPDC4t 0F' MA'IERW. 

- so D,5' 
~ ... (59.5-60.5 Ft.) H111"r:I, light olive gr11y SP -... U' ~ 'I CSY 6/U, h;ghly 1¥e11 thel"ed LIMESTONE, SR, 

~ 
-.... Ga.sf -.... 100'.C \ceEDRDCK) CST- LOUIS LlMi='.ST□NE) (3%.:1) -=-61 Encl of' Soil Borehole Log o.t 60.5 f"t, -- I-

In .... 
See PZ-!10-SS Record of' Dr1lll,ole For -.... -'- rock c1escr-11::rt1ons -::-&2 --
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PROJECT: I.AICLAW/Rl•FS 
FROJi:Ct NO: 943-21148 
l.OC,\llON: aAIOOETON, MO 

OESCfllFTION 

i.- 46 0.0-60.0 IL 

- !iO 

.. 5a 

I- 54 

... 56 

... 58 

See Soil Borehole Log 
PZ-110--SS 

Cl 

9 
~ 
a. 
ai 
Cl 

RECORD OF DRILLHOLE 
BOFIING METHOD: NlC COra $. watt 
ORIUJNG DATE: 31241!1~ 
CRILL fllG: CME 75 

J..roiil PL,flaWW -F-Fil!A c-o..vlCI K-&lanlldod 
S.b;llf IMJnciMng SM-8lnoOf1 
11-Ell<lclng ST.$tappf,d FI-RQugh 
F•Folallcn 1-lfflll',ia' \11'1,Y, Rough .. .. 0 

Ci "' ro El.EV z H ::IQ i"' .. -- ROO ..... 
DEPTH ;'i i a: .. ~8~ ~ 

/FT) o; "' a:"' IC 
iii2 ....... .... 

ilf'llf'qt., .. .... 

PZ-110-SS 
DATUM: MSL 

ShNl1Cl4 

COIJ.AA El.EN: 41511,& 
COOf!ClNA TiiS N: 1 cea:i;ie, I 
A2!MiJtH: ll 

E: 5113919.7 
INCUNA.TlON: •80 

"~ Cl z C:::L.Qaylnlll z i: Q 0 
CH-Clfotna ffil:l < =- ~ IE ~ 9 .. 
iwt.alod s, 

i ~ Fild :CQ w C I-
Iii NOlES i:! f= ~ ~ WATER I.EVS.S ITY -=TA <II 0 C IC 

y 3: .. 3; 0 INSTRUMENTATION 
l'VPEANO :co 

,.._ 
SUflFAeE ~o lE Bi iE o:z1! ffl 

DESCR!PTIOH tr' Uf\ 11'1 ... ftN 
11':1111"',, "" 

o;o;a::a:: 11/HH 

--oo~~~~----~J~H~.oo~~r3~e~B-~ea~~-
60,0-70.4 IL eo.oo :::.:: 60.00 3124/95@ 15:25 

Begen coring Run 1 

loo 62 

Frellh, lhicldv bedded, light ;:!I:: 
oJIVe gray (5'f 6/1), fine ± 
grained, medium 11trong, ::::;:: 
ARENACEOUS LIMESTONE, §2=:z:: 
(ST. LOUIS FORMATION) 
Calcite veins and c,ystal5 
obsel'\led thn:>ughout core run "";I: 
61.6-63.0 ft. -:r: 
Pnrm,l!l/lnJggy (up to 2 mm.) ...i:: 

::!t:::: 
~ 

~ 

i 
CIEf'Tii SCALE: 1 ;2 
ORIIJJNG CONTAACT'OA; LAYNE•WESTEl'IN 
CAILLER: 0. MAHURIN 

1 85~ 

LOGGED: S. COSJO 
CHECKa); 8. TIL!ON 
OATS: !l,/2411i15 

4 

• 

1 J,PL.SM 

I J,l,R 

' J.lR 
• JJ,R 

J,l,R 

4 J,l,R 

J,l,R 

Golder Associates 
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PAOJECT: lAlDLAW/rll•FS 
PROJECT NO: 943-2848 
LOCATION: l'lRIOOETON, MO 

flOCi( PE 

01:SCRIP'llON 

114 60.0-70.4 ft. 
Fredl, lhlcklv bedded, llgh! 
olive gray (5V f.i/1), fine 
graimicl. medium strong, 
ARENACEOUS LIMESTONE, 
(ST. 1.0UlS FORMATION) 
Calcite Vlilins and cryi1tals 
observed throughout core run 

55.0 It 
6!i A 2 mm. pyrite layer 

69.4-70.4 It. 
Porous/vuggy, voids up to 
3 mm., abunaan1 v11ins of 

70 pyrite/ca/cite 

70.4-70,9 ft 
Light olive brown (5V 4/4), 
Clay stone 
70.9-75.0 ft 
Fresh, lhiclll~ bedded, light 
olive gray {5 Ei/1i, very 
fine gl"llined, med um stro~ 

72 ARGILLACEOUS LIME$T E, 
(ST, LOUIS FORMATION) 
Abundant 1•2 mm. pyrite veins, 
porous, some small <1 mm. 
calcite crystals, iron 
staining in places 

74 

75.0-SO. B It 
Fresh, thickly bedded. Jighl 
olive gray {SY 6/1), l,m 
grained, medium &lrong, 
DOLOMITIC LIMESTONE, 

76 (ST, LOUIS FORMATION} 
Abundant pyrite ciystal& and 
calcila veins up to 3 mm., 
slyloli!lllii common 

78 

79.NlO.Bft. 
Hi11hly weathered, Dolomitic 

80 Umestona wilh very large 
calcite oiystala (up to 
15mm. 

0EP'JH SCALE: 1.:2 

8 ... 
!,! 

I 
C, 

Ol'UUING CONTR,\CTOA: LAYNE-WESTI:RN 
ORIIJ.£A: 0. MAHUFl!N 

RECORD OF DRILLHOLE PZ-110-SS 
BORING METHCO: NX COnt & wmar 
DRIWNG OA ii:. 311!4/!15-3/'2519S 
OR!LI. Rll3·: CME 75 

DATUM: MSL 
COOflOINATES N: 10i!B3:lfl, l 
AZIMUTH: O 

""""" l't.-l'linar 
f•l'OIJI! C-0.rwl~ 
Wh<oar u.~ 
B•Bldlli<Jg St'-$toppad 
F-Follli°" ·-~ .. ., 

ci "' jl:i ELEV "'~ :a: "CO li fc 
DEPlll I 8:il ii! tli {FT) 

it: iZi2 rv_.Y.ro°;,,~ 
j 

P•Pollhld FD-I'~ 
K-ll1klnlldtlt Cl,,Claylnllll 
Sll-$nQotl CH-CNcrtb> 
11-RouGI, _..., 
VIW.hai#I Gl'fF.ar-'F~ 

UliY ATA 

i"' .. TYPEAND 
sh 8 SI.IRFAC!: 

0 .. DEllCRIPTll)N .. .. 

J,l,R (3) 

• JJ,R 
J,l,R 

• J,l,R 

J.I.R (2) 

• J,l,R 

J,f,R 

J,lR 

J.~R 

• J,!,R 

J,PLSM (2) 

• J,1.R 
J,l,R 

J,l,R l2) 

J,l,R(2} 

J,l,R (31 

J,f.R (3) 

• J,l,R 

• J,l,R 

J,l,R(2) 

Sheet 2. cf 4 

CCUAR EIJ:V: 458,ll 
E: 5158111.7 

INCLINATION: .90 

NOTES 
WATEflLEVELS 

INSTAIJMENTATION 

Cora Loss 
Reason unknown 

3/24/95@ 16: 15 
Began i:orfng Run 2 

3/24/95@ 17:15 
Began coring Run 3 

l.OGGED: S. COSlO 
CHECl(EO: B. Tll.lON 
DATE, S/24/S!I 

Golder Associates 

... 



PROJECT: LAlOI.AW/Al-FS 
PROJECT NQ: ll<!tl-2B4ll 
LCCAnON: 8RICGETON, MO 

TYE 

OESCRIFTIQN 

B0 79,7•.SO.B ft. 
Hlghl!I' wea1!u1fed, Dolomitio 
Limestone wllh veiy large 
calcite cryslab1 (up to 3711.oo 
t5 . 8(1.11 
B0.8-!l3.41t 
Slighlly Mathared, lhickly
bedded, olive gray (SY 4/1), 
miGto-crystalline, medium 

B2 . strong, □ME$TONE, (ST. LOUIS 
FORMATION) 
StyJolillc. same pyrile 

88 

Ila 

!")'&lals In clay ffffed 
joints, lll:lundant argllleceous 
partings 

B7.D·B9.4ft. 
lnterbedded Jeyli!rs of 
Argillaceous Limestone 
and Arenaceous 
Ume!ltone 

89.2·90.Bft. 
Abundant calcite veins 
(1•2 min.) aild abundant pyrite 
arystals 

90.7-92.B ft. 
FossiliJemus wi!h abundanl 
arguhmeou=, par1ings 

93.4-98.4 ft. 
Fresli, thicklv bedded, light 

94 olive gray (5Y6/1), fine 
grained, medium stmng, 
ARGILLACEOUS LIMESTONE, 
(ST. LOUIS FORMATION) 

911 

Fei.v calcite veins and some 
calcite crystals 
Few lnlerbedded layen; cf 
Dolomitic Limestone 

DEPTH SCALE: 1:2 

Cl 
0 
.J 

i 
(!I 

DRILLING CONTAACiOR: LAVNE-WESTERN 
OAIIJ.EFI: 0. MAHUl'UN 

RECORD OF OR(LLHOLE PZ-110-S5 
BORING METHOD: NX Cora & Wllblr 
OAlLUNG DATE: 3124/11!1-3/ii!Ml!i 
OAILLfHG; CME 75 

DATUM, MSL 
COOFl!JINATES N, IOOll.1:le, 1 
AZIMIJTI-1; 0 

J,iffl PL,f'Jor,a: 
f•FlUI c.c,,,v..i 
S.Sho,t U-l.hlualng 
B•BG<lclin!1 ST-St"f)IIO<I 
F,Foiucr, J.fl'IIGIA' .. a:g "' El.Iii/ 0 ...... 

"' '6g ROD lffi Dfil'Tti 
,. 
:, u,,. 

IFl'I a: :i:: N:.°;,~ oaoo 
•tatirN 

P•l'clltw "-'F-0-
I(~ ct,.Clayll# 
I.I~ ~ 
R-Roud:I H•~ 
YII-V.llfour,, GAF-Gmvtl Fil<ld 

ctSCONTINUllV TA 

i"' .. TYl'EANO 
INFIFACE "'8- " 6 ~ .. 

D!SCRIPTICfll 0 .. .. .. 
• J,l.ct 

J,l,CL 
• J,1.R 

J,l,R 

J,J.fl 

J,1.R 

J,lR 

• J,tR 

J,l,R 

J.J,CL 

J.l.fl 12) 

J,l,fl 

J,J,Cl 

J,l.Cl 
J,l,R 

• J.1,CL 

J,PL.SM 

Shfft 3 af 4 

COi.i.AA El.EV: 41511.11 
E: 5159111'.7 

INCUNATION, .;o 

NOTES 
WA1ERLMl.$ 

INsmtJMENTATJON 

3/25195 @8;15 
Began coring Run 4 

LCGGED: $, COSIO 
CHEC:KEO: 8, TILTON 
DATE, 5/:!4/95 

Golder Associates 



PROJECT: 1.A!DLAW/Fll•FS 
PFIOJECT NO: ~ 
LOCATION: SRIOGETON, MO 

.. !Ml 

... !l6 

r,,. 100 

1-102 

"'104 

- 106 

• lCB 

KTV= 

OESCRlPTlON 

93.4•98.4ft. 
Fresh, thickly bedded, Ught 
olive gray (5V 6/1), line 
grained, medium &1rong, 

: ARGILIACEOUS LIMESTONE, 
(ST. LOUIS FORMATION) 
Few calcite veins and some 
c.Jcite crystals 
Few inlerbedded l11yef5 of 
,Dolomitic Umes10ne 

98.4-112.8 It. 
Fresh, medium to thickly 
bed.:led, tight olive grey 
(SY 8/1), line grained, 
LIMESTONE, (ST. LOUIS 
FORMATION) 
Stylofltt1$ common 
99.7-102,0 ft. 
Abunde:nt calr.ile r.ryslals up 
to3mm. 
100.4-100.7 ft. 
Afglllaceous partings 

103.6-107.5 ll 
Slighlly weathered Limestone 

104.B-106,B It. 
Abundant pyrlle and quartz 
veins up to 2 mm. 
105,0-109.0 ft 
Few calc:ite vein~ <2 mm .. 
but large (5-10 mm.) 
calc:ite c:tystala 

9 
y 
if 
< a: 
l!I 

RECORD OF DRILLHOLE PZ~110..SS 
BORING MElrJOD: NX Core 11. watar 
DFll~UNG DATE: 3/24/95-3125195 
Dl'IIU. RIG: CM!;:?:; 

OAlllM: MS!. 
COORDINATES N: IOBB331J.1 
AZIMUTH: 0 

J.JOl'll PL•l'lanat P.P ...... 11 F..i>oa.lcl9 
F•F&.11 CClur\lld ~ Cl.,Qaylnlil 
8-Sh,..r \J.tl~ SM-$iMolh CH,Qionle 
a.-.g ST~td ~ H-Htliell 
F•Folalicn M~ 'ffl,,'/.Ra,g, W!f-Q,avolRlad .. ih •-nNU"T IJATA 

11 
0:: 

El.£V "'"' i:!5! j111!a l!ij§ ROD TVPEIIND 
DEPTH 

., 
~Ill 1coaa~; SURl'ACI! .. u ... 

{Fil "' 0:: fa..o DESC:IUl'TION ian2 0 0 
N•am ... .. .. 

4 UlG .. 
J,l,CL 

• J,~R 

J,1,R 
J,1.CL(3) 

I J,l,R 

J,t,R (2} 

J,l,R 

s 99 .. 

I J,Pl,SM 1 

,. 

' J,l,Cl 

• J,l,f! 

' J,l,R (3) 

Sheet 4 of 4 

COUAR 5l.EV: 4.!le.11 
E: 51511111.7 

INCUNAllON~ -llO 

NOTES 
WATER LEVEL$ 

INSTFIUMliNTATION 

3125/95@9:10 
Began coring Run s 

End of Record of Dri/lhole 
at 109.:rn. 

!Oll.20 10&.20 

-110 

, 112 

01:Plli SCALI:: 1 ;2 
ORIUJNG CONTRACTOR: LA\'Nlii•WESTl'!l'tN 
ORII..LER: D. MAHURIN 

LOGGED: S. COSIO 
CHECXEQ; B, TILTON 
OATE: !5124185 

Golder Associates 

l 
-

-

-
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Survey Coords: 

Drilling Summary: 

Well No. Pz-110-ss 

Boring No. X-Ref: PZ"'.110-ss 

PIEZOMETER CONSTRUCTION SUMMARY 

Northing: 1068336 It. Elevation Ground Level 456.8 ft. NGVD 
Easting: 515920 ft. Top of PVC Casing 458.91 ft. NGVD 

Construction Time log: 
Start Finish 

Total Depth _____ ,_,_,_.5_f_t. ______ _ 
Borehole Diameter , o ;n_ (0.0-61.0 11.J s 11s in. (61-0-111.5 u.J 

Casing Stickup Height 2.07 ft. 

Driller Layne-Western 
St. Louis, MO 

Rig CME 75, Schramm Portadrill T660H 
Bit(s) 6 1/4 in. and 10 1/4 in. ID Hollow Slem Auger Bits, 

NX Core, 5 7/8 in. and 10.0 in. Button Bits 

Drilling Fluid Auger-None, NX Core Water, 
Air Rotary 

Protective Casing 8x8 in. Square Steel, by 5 ft. long 

Well Design & Specifications 

Basis: Geologic Log ~ Geophysical Log __ _ 

Casing string(s): C = Casing S = Screen 

Depth String{s) Elevation 
+ 2.07 100.90 c, 458.91 355.94 

100.90 110.70 S1 355.94 346.14 

110.70 11 T.30 C2 346.14 - 345,54 

+ 0.50 - 61.00 CJ 457.30 - 395.84 

Task Date Time 
Drilling 
Schramm (augers) 3113195 13:30 

CME 75 (Core) 3/2(/95 15:25 · 

Schramm Rotary 5120195 7:~ 

Geophys.Logging: 
Casing: 
2• PVC 5/20/95 9:05 

s• Steel 5119/95 11:30 

Filter Placement: 5120195 9-:20 

Cementing: 
Development 
Bentonite Grout 5.'20/llS 10:15 

Bentonile Seal ~ ,o::.:r 

Well Development 

Stabilization Test Data: 

Time• pH Spec. Cond. 
Casing: C1 2 in. dla. Schedule 80 PVC, 

flush threaded wlth O-rings 
C2 2 in. dia. threaded PVC end cap 

(4 in. long or 0.33 ft.) (CJ-see comments) 
Screen: S1 2 in. dia. Schedule 80 PVC, 0.010 in. 

machine cut slot. flush threaded with 

Sand Pack: 16-35 mesh Silica Sand, 98.5-111.5 ft. 

Filter Pack: Less than 50 mesh Silica Sand, 

96.5-98.5 ft. 

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry, 

3.0-86.0 ft., Neat cement, 3.0-61.0 ft. 

Bentonite Seal: Extra high yield Wyo-Ben (100%,) 

Slurry, 86.0-96.5 ft. 

Concrete: 0.0-3.0 ft. --------------

Recovery Data: 

100 
510 

eo 
i!;; '70 

! eo 
50 

"" 40 ... 
30 
20 
,o 

0 
0 20 .. o eo 

TIME (Minutes) 

Comments: Surface Casing C3: S 1/8 in. ID/ 6 5/8 in. OD Steel Casing 

Not to Scale Supervised by B. Tilton Site LAIDLAW/OU2 RI-FS/MO 
Job Number ----94-3---28_4_8 ----- File Name PZ110SS 

Date Time 

3/13/95 14:00 

3123195 13:15 

5120195 8:45 

5120195 9:tS 

5119195 ,s,oo 

5/21)/115 10:os 

5/21)/95 10:,.s 

5/20/95 ~ 

Temp (°C) 

eo 100 
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MISSOURI DEPARTMENT OF 
NATURAL RESOURCES 
DIVISION OF GEOLOGY AND 
LAND SURVEY 

MONITORING WELL 
CERTIFICATION RECORD 

INFORMATION SUPPLIED BY OWNER 

OFFICE USE ONLY OATE AECmEo 

AEF NO CHECK N 

flOUTE TRANSMITTAL NO 

STA TE WELL NUMBER CROSS REFERENCE NO 

CHECKED BY ENTERED 

'"' '", '"' APPROVED BY DATE APPROVED 

WELL NUMBER 

LAID A 13 ot-l 5AN ITAR' LAl-lDFIU.. P.2 • /lt>·SS 
SJTE ADDRESS CITY STATE Z!PCOOE 

f:il21D6 Tu Mo. 
TELEPHONE 

LAIDLAIJ 314· .;,41• 3'7Jo 
ADDRESS CITY STATE ZIP CODE 

T. L,.,u,::s Mo. b3JO.:\ 

INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR 

LOCATION OF WELL 
SHOW LOCA TJON IN 
SECTION PLAT 

COUNTY t::lT, Lpj.JJ !;;, SKETCH THE LOCATION TO THE WELL INCLUDING MILEAGE ON ALL ROADS TRAVELED 

SMALLEST ':, 

ELEVATION IJ.@)fl 1./54,e, 
AREANO ------

LARGEST'.', 

fRDM NEAREST OWNS 0 

---•· ___ ,. ___ \'• ___ y. I 
SEC. __ TWN. tJ1 N,ANG 5 t!)'R 1 

LAT.~• --1..12._. ___Q_J_ .. LONG.~• ~• ...A:L_.. ( 
DESCRIBE LOCATION OF THE WELL SO WE WOULD BE ABLE TO VISIT IT 

~-------~' /'------LOCKING (!Ap • (!)' H {Clrdenna} 

lnfonn■Uon In 
thl■ column to 
be ■uppllcd In 
the F111t from 
5urf■c:a column 

0.plh t■ 

:~~:'n: l!,i, :;l 

Top al R.1$0l'• ~~E,)'t1:S"i---f~CAP;;V~E~KT~fc•~•~cc~,~do~oo~~•Jc._l 
Ek!Yallon: _ PROTECTIVE CASING 

Typo: .:S~L-

Slle.: e~;et~:!l· 
10:>.:s" 

ff (Ctcie.one) 

.>" 
Typeol Mlillna.l: ~~.&:, 

Bl'.IIIEHOLE 
IXAMETIR: 

ANNULAR SEAL 
Typa:[i Bantanlo SUry 

□ ~anlSMTV 
0 Ncn Slunv Ben1on1tu 

BEHTOHITE SEAL 

Typu:[il Bllnlcnlta Slrrrv 
0 Nai Sb.Jrry BetilOnttu 

Lalll!lh DI Sulll:---1Qi.:i._fL 

SECOHl».RY FlLTDI PACK 
Typo: 15iS.m:I (Opllanal) 

ClManuh1c:twad 
G111n SLZ.ir. .t.. :X, 

Len11th: 

PRIMARY FILTER PACK 
+------1 Tv1M1:ljlsand 

...c:JJ,lanu!adw-ud 
Grain Stle: I le{ 35 

Leng1h: J3' 

Ulnglh: JQ
1 

SlotStla; 0,0t0'' 
T 

L1,wth: ().~FL 

DllinMler; .;l. 111. 

Trpa: f'VC. 
TYPE OF BACKFILL: ~Al.I b 

+ 
MON ORING WELL INSTALLATION 
CONTRACTOR'S NAME 

LA~•Je:. vJe:sTE.iai-J Co. ls1c:.. 
DRILLING CONTRACTOR'S 
NAME 

TYPE OF !NSTALLATIOtl 

{E ABOVE GROUND 

STATIC WATER LEVEL 

1 Co, l...ic.. 

0 FLUSH MOUNT 

FEET FROM MEASURING POINT 

□ATE OF STATIC WATER LEVEL 

ELEVATION OF MEASUfllNG POltfi 

\158.1 
1,iEASURING POINT IS 

@ TOP OF RISER PIPE 

□ OTHER 

DRILLING EQUIPMENT 

[ii AIR ROTARY [j AUGER 
TYPE _____ _ ri .. ;_ \; 

[l RliVERSE 
J'.91'A~Y 0 OTHER ____ _ 

CENTF\AL~ERS..USED ./ 

[jJ YES: I\T . ~ ]1)1))/ 
(ii STAINLESS STEEL 
0 OTHER ___________ _ 

D NO 

MUL TIPL.E CASED WELLS 

SUBMIT ADDITIONAL AS BUil T DIAGRAM 
SHOWING WELL CONSTRUCTION DETAILS 
INCLUDING TYPE AND SIZE OF ALL CASING, 
HOLE DIAMETERS, AND GROUT USED. 

DATE WELL CONSTRUCTION WAS COMPLETED 

I HEREBY CERTIFY THAT THE MONITORING WELL 
HEREIN DESCRIBED WAS CONSTRUCTED 1N 
ACCORDANCE WITH THE DEPARTMENT Of NAT• 
URAL RESOURCES REQUIREMENTS FOR THE 
CONSTRUCTION OF MONITORING WELLS. 

PERMIT NUMBER 

t}(,)/.;/.;j"(,,Jl/,<.__,,1_, __ 
DISTRIBUTION: WHITE'fllVl'i!flN CANARv,1.mt11Tnn1tm Wfl I r:mn11Ar.Tnn PINK/OWtlFII 

I 

i 
i 
I 

i ,, 
I 
I 

i 



PROJECT: I.AlOlAWJfll·FS 
PFIOJl:;CT NO: 943-ff40 
LOCA.TIQN: BAICGertlN, MO 

... 60 

,_ 112 

.. 1,14 

'"' 96 

.. 88 

9D 

- 92 

- 94 

~KTYPE 

DESCRIPTION 

0,0-79,Sft. 
No sampling cond1.11l1ed 
See Foth & Van Dyke log 
f.1•O datfld 9/1JSO 
79.5--80,0 ft. 
No samples collei:ttd 

374.IIU 
84,6--86,8 ft. 84,llD 

:s=.;:r~·g~:r.um 
(5V ~. veiyfine grained, 
medium strong, DOLOMITE. 
(ST, LOUIS FORMATION) 
B5. 1--85.3 ft. 
Limestone 
85.7ft. 
Calcite crystals 

372.40 
86.8--91.5 ft llltllD 
Fresh, medium bedded, light 
olive g-rav (iSV S/2), ve)Mline 
grained, strong, OOLO me 
LIME!STONE, (ST. LOU!$ 
FORMATION) 

90.4-90.5ft. 
Arglllaceous parting$ 

:J67.7D 
91.5-96.Sft. !!Hill 
Fre&h, m11dium bedded, light 
olive gray (5Y 5/2), very fine 
grained. medium •no. 

OLOMITE, (ST. LOUIS 
FORMATION) 
92.1-9J,5ft. 
SIIPchlly poroua,Vuggy, some 
ca cite crystah; 

... ..... 
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RECORD OF DRILLHOLE PZ-111-KS 
SORING METHOD: NXC..m &v,me, 
OAlWNG DATE: 311!5/il!S-:l/lU/95 
DRILL filG; CME 15 

374.ao -811.60 

l 9~ 

369.UD ' 
B9.4D 

2 
IQQ 

"fo 

TYPE ANO 
SUFIFAC!! 

OAT\JM; MSL 
COOROINATSS N: 106196l!a,76 
AZ!MUTH: 0 

DEIICRf'TION 

Broken Zone 

• J,U,SM 

J,PL,SM 

' J,PL,SM 
J,l,R 

1 J,PL,SM,CL 

J,l,R 

' J,1.SM (2) 

Sheet 1 of 19 

COLI.AA El.EV; «19 2 
lo; 51585D.2:l 

INCI.INATION: ·IIO 

NOTI:S 
WA'l'ER IJ:'llaS 

INSll'luMENTA TION 

0.0-84.0ft. • 
Barebokl adVanClld wilh ·-
14 3/4 In. tricone bit 
using ml.Id rotary, then 10 1 
in, steel C8$lng set rn i 
borehole to S8al off il 
. taturated alluvial 
de?Q!llls. EidJemefy 
waalhered bednx;I< J 
encoimtered@ ~79.0 It 1 
and bedrock enccunlered l 
@84.0ft 

1 

-
3/15/95@ 7:45 
Began i:oring 

. 

. 

End core Run 1 @ 8:20 

. 

-

-

. 
------.J-.---------""-'---.i..-..l-...i.;1..1..1 ....... .i..i...L.1..1..1-...i...,...1.-.&...,----~.....L.,l.,l.,.l,,.,l,.l.,l_.l,,WL.J...lu..ll...L.ll..'""-------......,t 

DEPTH SCA.Lit: 1 :2 
DRILUNG CONmACTOR: LAYNE-WESTERN 
DRIU.EFI; O. WJ-ft.JRIN 

LOGGED: S, COSIO 
CHECKED: S. TILTON 
DA TE, l!JS/115 

If:: Golder Associates 



PROJECT: !.AIDV.Wlfll,FS 
PROJECT NO, ~2.8411 
WCATION, IIFIIOGEl'ON, MO 

K PE 

OESCA!PTlON 

96 

llti,8•99.S ~ 116,BO 
Frash, medium bedded, light 
olive g~y (5Y 512), ve~ fine 
grained, attong DOLOMmC 
LIMESTONE, (ST. LOUIS 

98 F'ORMATION) 

98.7-98,9ft. 
Arglllaceous pwtlngs 

35970 
99,5-103.7 ft. 119.!50 
Fresh. medium bedded, light 

100 olive gray (5Y 5/2), very fine 
grained, mlldium slrong, 
OOlOMITE, (ST. LOUIS 
FORMATION} 
Soma calcite fifllii:l veins, 
pyrite crystals 

102 

3a5.SD 
103.7-106.9 rt. !03,70 

111, Fresh, medium bedded, tfght 
cive gray (SY 5/2), mlldium 
grained, medium strong, 
DOLOMITIC LIMESTOfilE. 
(ST. LOUIS FORMATION) 
Some stylolites, argillaceous 
partings 

106.9-110.0 ft. 
Fresh, medium bedded, light 
olive gray {5Y 6/1), mien,. 
t:rystalllne, strong, 
LIMESTONE. (ST, LOUIS 

10s FORMATION) 
tOS.H08.5ft. 
Slightly Wttathered, some 
styloUtes, argillaceous 
partings 

110 110.0-112. 1 It. 
Fresh, medium bedded, light 
c;ifive gray (SY 6/1), medium 
grained, medium strong, 
DOLOMITIC LIMESTONE, 
(ST. LOUIS FORMATION) 

OEPl'l; SCAU,: I :2 

§ 
i 
Q. 
C 

~ 

OAILLING CONTRACTOR: LAVNE-WESTERN 
0RIUER: o. MAHURIN 

RECORD OF DRILLHOLE PZ-111-KS ShHI 2 ol 19 

COUARa.EI/: 41111J! BORlNG METHOD: NX Carn & Wlllllt 
IJRIUJNG CATI;: 3/15/115-3/211!15 
OAU RIG: CME 75 

J.,jco,1 
F•Fd 
S.Shlllr 
B-l'loddnu 
F,,Fol.afcn 

El.£V g 
z DEPTH ::, 

!FT) "' 

SS,40 

109,40 

Pl..•Pllafolf p.,-
C-C:UVICI K,llllanidod 
u,~ &M-So!oolh 
ST-st_.:! ff.Ac<agt\ 
J.J""O,Ar 'ffl.11,AolJln 

~ ,di "'~ F! ft ill! .. ~~ 1100 ~:e ~B!l .. 
IC 

151¥1 ..... SI $ flli ..... _ 

LOGGED: S, COSIO 
CHECKED: a. TILTON 
CATE: 1115195 

F-.F~ 
CL-oa,.IIIM 
CH-ctm. 
H-Ho1lilCI 

DATUM: MS!. 
COOROINI\TES N; 100B&l!D.711 
Al!MVTl-f: D 

1:1 z !ii! i; ffix i, g z ~ ti\!! OAF-Gniwll !'ltd UJ g ~!: a: ii!i 
OAT.I\ 

lYPEAffl) 
Sl.lfV'ACE 

DUCAIPTION 

J,U,SM 

J,PL.SM 

J,PL.$M,CL (2) 

J,l,SM,CL 

J,l,R 

J,U,SM 
J,l,SM,CL (2) 

J,l,SM (2) 

.. 
u ii! en ... 
£8 II: m~ .. ~ii'! 

E: tll!!ll!'l0,23 
INCLINATION: «J 

NOTES 
WATEFI l.l;VELS 

INSTRUMENTATION 

End CQre Run 2@ 9:20 i 

End Core Run 3 @ 10:25 

Golder Associates 



PFIOJECT: LAIOLAW/RJ.Fa 
PAOJECTNO: ll43-2fM8 
LOCATION: BRl!lGEl'ON, MO 

PE 

01:SCAIPTION 

112 347,10 

114 

112,1-115,Sfl 112.10 
Fresh, medium bedded, light 
olive gray (SY 611), Ytll\' fine 
aralned, ~. AAGILlACEOUS 
DOLOMITE, (ST, LOUIS 
FORMATION) 

115,IM20.6 ft. 11 80 
118 Ftesh, medium bedded, alive 

gray (5Y 4/t), fine grained, 
medium Sll'CIMQ, DOLOMITIC 
LIMESTONE, (ST. LOUIS 

120 

122 

12B 

FORMATION) 

119.0+119,4 fl 
Some cah::ile fllled vugs 
(c2mm) 
119.4•120.3 ft 
Argillaceous, weak 

120,6•127.0 IL 
Fruh, lhinlv IHldded, tight 
olive gray (SV 6/1), very fine 
grained, medium sttang, LIME• 
STONE. (ST. LOUIS FORMATION} 
Same calcite crystals 

123.0.1~7.0 fl 
Thinly laminated 111giflaceo1.u, 
partings 

T27.0:i36'."i"tC-----~ 
Fresh. medium bedded, ligh121.cxi 
alive gr11y (5Y 6/1 ), line to · 
medium grained, medlum strong, 
DOLOMITIC LIMESTONE, 
(SALEM FORMATION) 

~a 127J).128,S ft. 
Numerous chert zones 

CEPTH SCALE: t:;? 

I!) 
0 ... 
g 

I 
" 

ORIWNG CONiRACTOfl: LAYNe-WesTERN 
CRILL.ER: 0. MAMURIN 

RECORD OF DRJLLHOLE 
BORING Ml:'l'HOO: NX Core II. w.uer 
OAII.UNG DATE: 3/15/95-3121/11$ 
ORtLl.fllG: CME 'I'S 

J.Jont Pl•l'llllw p.p-
F-FL<I CoCl.lt'lrocl ~ 
Mi.« U-\lnd,Jafng SM-Smaalh 
11-a.,ldrlg sr-S111i,p.,:1 R,Rliiq, 

PZ-111-KS 

F .. F-
ct..Qar 11111 
Cli-a-
1-1-fiellltd 

DAnJMc MSL 
COOl=IClNATES N: !088820, 78 
A2JMUTH: 0 

i I ffi115 
5! 
g ... I F.~oiatit,n 1-!rra;ullt VR.Y.~ CIRF~ i'lm iSo 

,cZ rr ij OAJ: tr ,_ 
► 0: ... '-II 
"' o· ELEV ~~ ~2 z RQD 

DEPTH z 8u !Jc :::, 

"' 
w ..,w 

IF'I) 
"' ;I Hi ........ 

N'llf'- ■ ..,.. 

339.80 
1111,40 

i"' .. TYP!iAHO ah 0 $URFAC£ .... Df5CRIP110N .... 
,USM 

J,I.R 

• J,PL,SM.CL 

J,U,SM.CL 

J,PL.SM 

J,P1..SM 

J,PL.SM 
J.l.R 

"-

Shfft 3 cf 19 

COLI.AR ELEV: 459,2 
E: 5158D0,23 

lNCL/1'111,TION: •BO 

NOTES 
WATEAl.!Mil.S 

INSTRUMENTATION 

127.D ft. 
Inferred 11.lP. of 
SALEM FORMATION 
encountered 

LOGGED: $. COSIO 
CHS::KEO: B. TILTON 
DATE: 1115/r.i 

Golder Associates 



RECORD OF DRILLHOLE PZ-111-KS Shae! 4 of 19 

COLLAR eLEV: 4$&.2 PROJECT: IJUOi..AW/fll,FS 
PROJECT NO: 943,344 
LOCATION: BRIOOETON, MO 

OESCRIFllON 

l:!B 127.().136.5 It. 

130 

132 

134 

Fresh, medium bedded, light 
. alive gray (SY 6/1), line ta 
rnedium grained, medium strong, 
DOLOMITIC LIMESTONE, 
(SALEM FORMATION} 

134.4-135.4 It. 
Chert atones (<1/2 in. thick) 

137.2·137,7 ft. 137.20 
ARGILLACEOUS DOLOMITE 
laver 
137.0ft. 

138 Stylalites 
138.0-139.4 ft. 
Numerous stylof~es 

139.4•141.B ft. 
Four chert zone,s 
(1·5 in, thick} 

142..9 and 143,8 ft. 
Light olive gray (5Y 611), 
arenaceoU$ DOLOMITE layers 
(<4 in. thick) 

OEPTH SCAl.E; 1 :2 

I!) 

9 
Q 

SOfllNG METl'lOD: MC Con, A wal<tr 
OFJILLlNG 01\TE: 3/15195-,:1/21/!IS 
OAJU. RIG: CME 7ll 

Pl.,fllor.at 
C,Cur\,wd 

U•llncUailng 
ST-81,opj,od 
Mll'l{IUii, 

I aev 
w Ollfl1ll 

(l''l] 

DRILLING CONlRACTOR: LAYN5-WE!!'/'l;FIN 
DRILL.ER: 0. MAHURIN 

LOGGED; S. COSIO 
CHECKED, B. Tll.TON 
DATE: 8/5/115 

DATUM: MSL 
COOfmlNATES N, 10611620. 78 
A.l!MIJTH: 0 

.,,..,_ 
ct.-ctaylnlll 
c~ 
H-HM!tcl 
CRF~Red 

ITYOAt 

TYPEANO 
SURl'l,Cf! 

or;/ICRff'TION 

JJ'L.SM 

J,l,SM {2) 

• J,l,SM (2) 

• B,P,SM (2) 

• J,lR,CL 

• J,PL.R 

• 

• J,I.SM,CL 

J,l,R 

B,PL.SM 

• J,1,SM (2) 

• B,l,R 

B.U,SM 

J,l,R 

e; li1llli5o.::!3 
INCIJNATION: ·llO 

NOTES 
WATER I.EVEl.9 

INSTl'IIJMENTATION 

139.4-141.B ft. 
Very slaw drilling 

~15/96@ 15:00 
Stop drilling fof !he 
day 
3/20/95@ 7:30 
Began Runs 

Golder Associates 
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PAO.llac:T: LA!DIAW/RI-F-S 
PAOJecn10, BG-21148 
LOCATICN: 8~0QE'i'ON,MO 

144 

146 

PE 

D!:SCRIPTION 

144-.3-147.5 ft. 144.30 
Fresh, thinly bedded, olivf) 
gray (5Y 4/1), line grained. 
strong, CHERT, (SALEM 
FORMATION) 
Arenaceou& 

146.5 and 146.8 ~ 
Thin olive gray (SY 4/1), 
arenaceous Dolomite layem 
(<3 in. thit;k) 

147.5-157.5 ft. 
Fresh, lhinly bedded. light 

148 olive gray (5Y B/1), line 
gl'/llniid, medium lllrong, 
ARENACEOUS DOLOMITE, 
(SALEM FORMATION) 
Some chert nodulmi 
(5-1 0 mm. dla.), some thin 
chert layers (<2 in. thick) 
149.3-149.8 ft. 
Chert layers 
149.7 ft 

1 so Coarse cali:iie cry&tals 
(< 1/2 in. dia) 

154 

152.5-153.5 ft. 
Porous zone, open vugs 
{<:1 in. dfa.) 

15.'.l.4 and 154.2 ft 
Cllert layers (<5 in.) 

155.l! and 156.9 ft. 
1~6 Chert layers (<5 in.) 

151J 

157,5-174,5 It. 
Fresh, lhinly bei:lded, light 
alive gray {SY 6/1), fine 
irained, medium 51rong, 

ReNAOEOU$ DOLOMITE. 
(SALEM FORMATION} 
Ftiw chert nodufeu, {-5 mm.), 
scattered chert (thfn layers 
or chert <3 mm.) 

159.5-159,8 ft 
Chen layer 

0El"rn SCALI=: 1:2 

Cl 
9 

i 
i 
tl 

DRILLING CONTFIACTOR: LAYNE-WESTERN 
DR!l.LER: D. MAHURIN 

RECORD OF DRILLHOLE pz .. 111..JCS 
OATUM: MSL BO~NG Ml:miOD: NX Cale & Wlltet 

0AlWNG DATE: 3/15195-3.121/Bii: 
OAII.LRIG: CME,75 

COORCINATES N: llllll!E®,76 
A21M1J1!1: a 

J.Jon PL·Plonat 
l'.J'aut C-CU,,,od 
~ ~ 
s-~ ST~ 
H--. 1-fmllµar .. m~ 0 IC 

EtEV z "'!!: :, D 

l!i3 Flatl ~ ... OliPTH z 
:> u., ..,15 

lfl) IC 
IC"' :i2 ......... .. w,..in,.,... 

P-Pl:llill"N "-"'-
ll'•SlkenordOd CL-Oaylrllil 
St.t-lfmootn Cl!~ 
R,Fkius,, HM..., 
VA--v.lllll.ir,, GflF,O,mf l'hd 

DI TA 

jW TYPE AND 
Sl/NACi 

,._§!! .. 
a ~ "' 
o a Oli5c:AIPTI0N .. .. 

• J,l,SM 

J,l,R 

• J.l,R 

J.I.R 

B,PLSM 
B,l,R 

J.l.A (2) 

• J,l,SM 

• J,C,SM 

• J,1,A 

• J,l,R 

• J,l,R 

J,PI..SM 

• J,PL.SM 

Cl 
ii!: ~ 

C 
a:,. g 
~~ z ~ w ... >-z a: ~ ~ ;- ... 

!I) 

u 0. 

'-'g [ ~! 1-' U! 

.., 
A 
1.i 
1:1 
ii!: 

Sheet II of 111 

COLI.AA El.EV: «19.2 
E,: 515850,23 

INCUNA'110N: ·!Ill 

e 
i NOTES 

WATER I.EVEl.S ii; 
0 INSTRI.IMENTATION 

83 ... 

LOGGED; $. COSIO 
CliEC:Kli:0: a TILTON 
0A TE: a/5/e5 

Golder Associates 



PROJECT; I.AIDI.AW~l'S 
PFIOJl:CT NO: a.Gll848 
LOCA110N: BRIOOirrO/t MO 

OESCFUPTION 

160 157,5•174.5 ft. 
Fresh, thinly bedded, light 
olive gray (5V 6/1), fine 
grained, medium strong, 

· ARENACEOUS DOLOMrTE, 
(SALEM FORMATION) 
Few chert nodules, (-5 mm.), 
!IOaltered chert (lhin layers 
of chert <3 mm.} 

Ul2 150.5,,160.7 fl 
Chert layer 

· f61.5-16f.71!. 
Chert layer 

163.3-163.6 It 
Cs!cite ciyatals layer 

• Oarge cryiltals) 

16S,0-f67,0 ft. 
Fresh, lhin Iv bedded, light 
allw gray (SY 6/1), line 
gr.llned, medium strong, 

68 AAGILLACEOUS LIMESTONE, 
1 (SALEM FORMATION) 

16B 

110 Sr:atlered chen cillllls 
thr,;,ughout the riample 
17O.0-171.5 It 
Zone showing moderate 
porosity, open vugs 
(<2 rnm.) 

172 

172.8-173.2 ft 
Conglomerate limestone witlt 
shale fragmenls 
173.2-174.5 fl 
Abundant fossil rragmanls 
replaced by slfica 

174 

174.5-176.6 ft. 
Fresh, lhickly beddecf, pale 
olive (tOY 6/2), fine to 
medium c~lltalline, stronflii 
ARGllAC OUS LIMESTO E, 
(SALEM FORMATION) 
AbtJndant fossil fragmenlli 

178 

OIEPT!i SCALE: 1 :2 

8 .. 
~ 
~ 
IC 
l!l 

OAIUJNG CONTl'IACTOR: lA'tNE,wESTJ;f!N 
ORIIJ.EA: 0, MAI-IUl'IIN 

RECORD OF DRILLHOLE PZ~111-KS 
ilCAING METHOO: NX Collt &. water OATUM, .MSL 
ORIIJJNG CATE: J/t~a/21/95 COOFIOINATES N: 
ORILLAllJ: CME75 AZIMUTH: 0 

J..Joint 1'1.-l'llllar -"'P- F•F1te>,,;do c:, F-Fu C-C1.,yod X.SICOnoldod Cl..Qaylnlll z 
S.linlllt u.~ SM~ CH.cHoou ffit,i s.a-.g ST,~ fl.Aar.dl IWttolllKI 
F,F.._, •In~ Vl'I-V.Aciq, Qf!F-~- :t:a r .. w .. N1'1Ni.Jl1Y OATA 

ci a: §8 !,! EtEV z ~! illlra ~ 
ROD ~:,'; 'IYPEAND lg 6.!! DEl'Tf-! is~ .. SUAFACI:: "' a:"' ~-(F'I) a: a;: DESCRll'TIDN ;t~ aaao ........ .... ., 

DIIOVl'III N•••- .. "' <n2 

J,Pt.SM(3) 

J,l,R(2) 

• J.l,R 

12 100 
~ 

284.70 
174.50 

1DO 13 
"" 

Sh..i B r,f Ill 

COi.i.AR El,.EV; <1159,2 
l068!i20. 711 E: 51$m.23 

~ 
I I 
Ill 

le 

1NCLINA110N: •SO 

z 
0 0 < =- ~ 9 A !.; ... 

~ z 
~ 0 n. :!!, Q ... 

o Ul 
a!lg5t ~ .. -nia-
2UU 

NOTES 
WA'lmt.ml.S 

INSTRUMENTATION 

Molit fractul'flll obliervecl 
81'!1 characlerlzed as 
drill induced 

165.M6".5!t. 
4-6 breaks per roct 
that were drill irn:uded 

LClGGa); $.COSIO 
Golder Associates CHECKS): El. ill.TON 

DAT!;: 6151!15 



PROJECT: lAICLAW/Al-FS 
PAOJECT NO: 1iM3-2848 
LOCATION: lfAIOOETON, MO 

f71i 

ROCK P 

DESCRIPTION 

176.6-179, 1 ft. 
Fresh, medium baddea, pale 
QIW. (10V 6/2), line to 
medlum grained, strong, 
SILtCEOUS LIMESTONE, 
{SALEM FORMATION) 
Abundant foSGII fragments 

179. 1-1134,5 rt 
Fresh, thickly bedded, pale 
orive (10Y 612), line to 
medium coar.se, sttong,_ 

180 ARENACEOUS LIMESTONE, 
!SALEM FORMATION) 
Abundant fossil fragrnel'!ts 
Same layers of graylllh yellow 
(5Y 8/4); clay material 

1112 

184 

184.5-188.S ft. 
Fresh, medium bedaed, 
yellowish gray (SY 7/2), 
f•c grained, strong 
AAENACEOIJS LIMESTONE, 
(SALEM FORMATION) 
Some foHil fragments, and 

, M some grayish yellow (5Y2/4), 
"" clay material la1,1ers 

188 

188.5-194.5 ft. 
SlighUy weathered, pale 
oli11e (10Y 6/2). medium 
bedded, very coarse, &trong, 
BlOCLASTIC LIMESTONE, 
(SAL.EM FORMATION) 
Few chert nodules, few 
styfoiites in bottom 4 ft, 

1110 a61.1ndant layers of 9ra1,<i&h 
yellow (5V 814) clay, 
!05aiflferou1 

192 

OEl"TH SCAUi: 1 :2 

l!I s 
~ 
a. ... 
II: 
l!I 

CAIL.I.ING COmRI\CTOR: lAYNl;-Wl:STEF!N 
Of'!IJ.LeFI: 11 MAHURrN 

RECORD OF ORILLHOLE PZ-111-KS ShlMII 7 of ti! 

r::0U.AA El.EV: 4511.:a SORING METHOD: NXCole & ~ 
DAIUJNG OATi: 3/'15/95-3il!11£!15 
DRILL RIG: CME 75 

J,Jont 
F-FM 
s.stloor 
fl..6~ 
f.F .......... 

ci EUN z 
z DW'TI-! ::, 

!Fl) IC 

184,SD 

PL"""""' P,PaWl9d 
i;.cn,,d l( ......... 

u-~ S~lh 
ar-si.s-i IWk>ud> 
l•llr~ 1/IW.Ratq, .. "' D a:: ... ... 

~8 "'"' !~s" "'"' 8~ 
RQD u .. 

<C IC au~ IC 
IC w 

oc:rc::iic:t A:-.~, C .. 
IQl!',111..,.N .. .. 

I.CGGEO: S. COSIO 
CHECKED: a. 111.TON 
CATE: SIMI!; 

OATUMt MSL 
COORDINATES N: 10881120.711 E: 5158$),23 

INCUNATION; •lkl AZIMUTH: o 

,~ 
CJ Ct.-<:raylnlil ~ ffi ~ 
~ ~ ffi GAF41,,vof "'4<I 1-!f i- ~ UflYOATA 

TYPEANII ~ 
SURFACE !~ !ii! 

OESClw>TIOH n 

8,PL.SM 

B,PL.SM 

C 0 

~ 
..,. 

~ ~ .e, 
~ I ~ ~ 
ii! 

IL a: 0 ... 
ii: aJggJ ! -niw ... 

ll"•IIIIE• ICICC,: a:: 

NOTES 
WA.TERLMLs 

INSTRUMENTATION 

Slapped drilling for the 
day 

GoJder Associates 



PAOJECT: LAICV.W/1'!1•FS 
PROJECT NO: $4.1-2B48 
LOCATION: BRICGETON, MO 

KTYP 

DESCRIPTION 

192 188.5·194.5 ft. 
Slighlly W8alhered, pale 
olive (10V 612), medium 
bedded, very coarse, 111rong, 
BIOClASTIC LIMESTONE, 
(SALEM FORMATION) 
Few chert nodul.s, few 
stylalitts in bottom 4 It, 
a6undant layers of grayish 
yellow (/Sf 8/4) clay, 

1 !14 f01slllferous 

194.5-197.5 fl. 
Frnh, lhlnly bedded, 
light olive gray (SY 6/1), 
fine grained, lltrong, 
AAGILLACEOUS LIMESTONE, 
(SALEM FORMATION) 
Few chert nodule& 111.ylolltlc, 

198 abundant fossil fragments 

197.5-204.5 It. 
Frm;h, lhlnly bedded, light 

198 olive gray (SY 4/1), fine 
grmned, medium i;l!"cng, 
AAGILlACEOUS LIMESTONE, 
(SALEM FORMATION) 

;.co 

202 

F11w chert nodules, rew 
stylolJtes, abundant fossil 
fragmenis w abundant levers 
of grayish yellow (S'f 8/4) 
clay throughout sample 

2:04.5-210.6 ft. 
Frlll!h, thlnly bedded, d<1rk 
greeni$h gray (5GY 411), 
1-c grained, medium 11tr0ng, 
LIMESTONE, (SALEM 
FORMATION) 
Few 1:hert nodules, stylcll!es, 
few clay layers of a grayish 

200 yelfow color, <3 mm. vugs, 
wilh calcite crystals 

8 ... 
Q 
;i:; .. 
if 
" 

DEPTI-t SCAI.E: 1,:2 
DRIWNCiCOIITTlACTOR: LAVNE-WESTERN 
Ol'!ILLl:R; D, MAHURIN 

RECORD OF DRILLHOLE 
OORlNG METHOD: NX CQre & w.ier 
CR!!.UNG DATE: 3(15195-a/21/!r.S 
CRIU, AG: CM& 75 

.s-lonl FL- ............ 
F-FU ~ K-
11411,oor u~ s~ 
11-Boddng Sf-81oWod R-""'41 
F•Fobl«l l-lmlQl.iar IIR-1'. lloug, .. ~8 ELEV 0 if .. FIQD 0"' iwa,. . 

0EPTH ~ 8g ff ~§i .. 
!F1'J a: "" oaoo 

N .. _..,:! .... ·••to1 .... 

1,4 100 

" 

1.00t.ED: S. COSIO 
CHeO<ED: B. TII.TON 
OAl"E: l!/5Je 

PZ-111-KS Slu,111 8 ol ID 

OAlUM: MSL C0U.AR ELEV: 4.59.2 
COOflOINATES N; 106882!l. 78 
AZIMUTH: 0 

E: S15alio,~ 
INCIJNATION: •llO 

F.,F_ 
CL.ctaylml 
CH~ 
lt•H.llod 
BAF-Gravtl F'8d 

NUITYOATA 

TYPE ANO 
BUJIFACE 

DDCFUJ>l'lON 

t, 

! 
z 

~ :r 0 

ffi~ l; ~ s ~ 
.. z .;,, .& 

~§t w Cl r' 

~ 
:z Notl!S tc ~ ~ WATER LEYElS iii- ... a: 'il: ti) 

IL li 0 INSTRUMENTATION 

a5Uili! 
lfllp,l!'lld-

n~iu 

3/21/S5 @ 7:30 
Waterlevel = 20.1 ft 
BGS 

Golder Associates 
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PAOJE;CT; LAIDt.AWIRI.J'S 
PROJECTNO: 94211411 
LOCA11CN: BRIDGETON, MO 

212 

214 

2111 

218 

2lla 

t.!4 

ROCK FIE 

CE;SCR1Pl10N 

210.8-212.6 ft 
Fresh, lhfckly bedded, 
dark greenblh gray (5GY 4/1} 
to graenlsh blat:k {5GV2/1). 
veiy flno grained, weak, 
SILTSTONE, {WARSAW 
FORMATION) 

212.8-219.7 It 
Fresh, thinly bedded. light 
alive Qray, fine to coarse 
grained. medium strong, 
DOLOMITIC LIMESTONE, 
(WARSAW FORMATION) 
Fossilirerous, few chert 
noduJmr, Sl\llOll!e:i 

220.2•224.3 ~ 
Slighlly weathered, lh/ckly 
bedc!ea. light olive gray 
(SY 6/1), finely crys.li!lline, 
medium lllmng, DOLOMITE, 
f//AASAW FORMATION) 

DEPTH SCALE, 1 :2 

8 .... 
0 
;f 
a.. 
£ 
Cl 

ORIWNG CON'fRACTOR: LAYN!o-WESTEAN 
OAlllSl: 0. MAHURIN 

RECORD OF DRILLHOLE PZ-111-KS Shl!tlt 9 af Ill 
BORING ME'THOO, NltQore l wu.r 
Ol'llUJNG CATE: 3/15tl15-3/21/95 
DRILi. RIG: CME 75 

~ll<nl PL•P1inar p.~ 
F-F ... C-ci.sv.d ~ 
s-si..or U•~ sli-ilniooit 
a.Iii~ ST-~ fl.llaugh 
F-l'cla!lc>n I.Jngulat l/fl.V,Roui;I 

> .. D 

i 
It 

.... 8 ELl!V ~!fl i!"&a z g~ AQO iffi DEP'IH i ~8~ i 
(FT} "' ocaiC:i- Nitt"'-m~~ SI .. 

ISIIP"l'N .. 

214.50 

23UO 
2i9. U 

IS 100 

"' 

LOGG£0: S. COSIO 
CHECKED: B. TILTON 
DATE: ei!!/9:S 

~ 
~~lnff 
c~ 
IHl•lll<I 

OATI.IM; MSL 
COOROINATES N: 10588"l<l.78 
AZIMUTH, 0 

Cl 

i l: Cl 

I; ii 
:I: 1'.i _, !~ G!'F:.citlMIFlft<I "' Q .... 

<Z a: ~ ~ ITV :r4 ~- .. 
"' 

lYf'EAND 
SURFACE 

lll!&CAIPTlON 

J,Pl.SM,CL 

J. U,SM•¢a1clte 

"" ! 
i'.1 
a 
!i',; 

C0U.AA ELEV: e.2 
Et 5'15850.23 

lNCUNAilON: -90 

:.:-
0 
i= 

~ 
!!! 
0 .. 

NOTEs 
WATER LEVl!LS 

INSTRUMENTATION 

210.e~ 
Enoounter9d lop of 
WARSAW FORMA'flON 

3/21/95 @ 11:00 
End fiun 17 
Drilling !Slopped until 
suriai:e casi~g installed 
to IOP or WARSAW 
FORMATION 
419/95 
Borehole reamed out to 
84.0 ft. wilh 14 3/4 in. 
tricone bit and mud 
rowy then 10 In. casing 
ntlnhole 

4/9/95 
Ii in. steel easing set to 

· 215.3 ft. and sealed with 
neat cement. A 10 in. air 
rotaJy bit was tised. to 
drlll 6orehole. 
4/22/95@11:02 
Begin drilling Aun 18 
with NXc:ore 

Golder Associates 



PROJECT: l.AIIJLAW/F!l•FS 
Pl'IOJECr NQ lM3-2IMB 
LOCATION; SAIOOETON, MO 

E 

ls 
DESCRIPTION 

224.3-227.4 ft. 224.:IQ 
Fresh, lhicldy bedded, light 
brownish gray (5\'R 611) lo 
medium gray (NS), c011n1e 
grained, meciium strong, 
FOSSILIFEROUS LIMESTONE. 
('NARSAW FORMATION} 
Not porous, sandy, fine fossil 

2211 debris, c:lut supported 

227.4-231.6 Ii. 
Slfghtly wea!hered, 1tl1Cldy 
bei:lded, light olive gray 

228 (SY 811}. finely cry&talllne. 
medium strong, DOLOMlfE, 
flt/ARSAW FORMATION} 
Porc111rwggy, ciystaillzed. 
numBrous c:alcile li~ed 111Jgs 
and veins 

227.00 
231.6-233.3 fl ::t31.ea 

232 Fresh, thickly bedded, light 
olive gray (5Y 6/1), line 
grained, medium $UOng, 
ARGlUACEOUS LIMESTONE, 
fNARSAW FORMATION) 
Biowrbaled 

233.3-23G.1 fl 
Fresh, 1hickiy lemina!ed, 
medium dark gray (N4), veiy 

234 fine grained, weak, 
ARGILLACEOUS LIMESTONE, 
rNARSAW FORMATION) 
Biolllrba!ed, aJmost Claystone 

:!:le . ,a 
236, 1-239,4 ft 2116. lO 
Freah, lhickiy laminated 10 
thinly bedded, medium gray 
(N5). very line grained, 
medium SIJ'ong, ARGILLACEOUS 
CALCAREOUS DOLOMITE. 
fNARSAW FORMATION) 
Stylolltic, greenish clay 
inlilledvug andveiri 

2311 @238.6 ff.: 

239.4-243.5 It 
Fresh, thickly bedded, medium 
dark grav (N4), coatse ats 
grained, medium &trom1, 'J!il. 
FOSSILIFEROUS LIMESTOrfe~·40 

(WARSAW FORMATION) 
240 Few slylolites, <0.1 It clay 

seams 

OEFTI1 SCAU:; t :2 
ORIWNB c;omFIACrOR: 1.AYNl;i-\"IESTiffiN 
ORILI.ER: 0, MAHURIN 

... 
~ 
Q. 
< a: 
Ill 

RECORD OF DRILLHOLE PZ-111-KS Shcat ta of ts 

COl..tAA el.EV; 4582 OOAING METHOD: NX Cont & -
ORJL!.!NG OATE: 3/1~3121/D!i 
DRILi.RiG: CM!: 75 

J.Jml PL•l'!hir P,Pllibhold 
F,l'a.it c-cir..a ic.-
$,lllwar U-~ s~ 
ll-Bad<Jt>g ST~ R-Aaugh 
F-f"olalil>n !-llr"111W VR-Y.Aou!t, 

► .. 
g II: a:g elEV Ill~ :1, ROil ii!.., 

0Ef'TH .. 81,l ~f :::, 
tl'll a: a: 

ICIDIOIO N~o~I .... •••w .. D 

19 ltlO 
'-

2:19.10 

LOGGED; S. COSIO 
CHECKED: B, llLTON 
CATE: 6/5/96 

• 

Feol'eQddo 
CL,Qayltill 
Cl-l-c:'.11orda 1-1..._ 

DATUM, -MSL 
COOt!DINATES N: 1068820. 7B 
AZIMUlH; o 

Of!F•~Flod 

TA 

iYPE/oHO 
SUl!l'M:e 

OE8ClW'TION 

J,1.SM 

J,U,SM,CL 

J,l,R 

J,l,R 

J,l,SM,CL 

J,Pl.SM,CL 

J,PL.R-caleite 

J,l,SM.CL ' .! 
i 
l 

' I. 

I:; $15850.2:1 
INCUNAilON; -!ID 

N01Es 
WAiER I.EVEI.S 

INSTFIUMENiATlON 

Golder Associates 



PROJECT: LNDLAW/l'U•FB 
Pf!OJECT NO; 1143,21148 
LOCATION> BFilOOETON, MO 

244 

l!4$ 

248 

TVP 

01:SCRIF'TlON 

244.0-250.3 It 
Freiih. lhlr.iklv bedded, medium 
dark gmy (N'4). coarse 
grained, medium =tro11g. 
FOSSILIFEROUS LIMESTONE, 
r,NARSAW FORMATION) 
24$.1-246.5 ft 
Arglllaceous Limestone, 
stylolillc 

250. 7-251.3 ft 
Fresh, thinly 10 thickly 
laminat.ed, medium gray 207.so 
(N5), very fine grained, 251. 
medium strong, AAGILI.ACEOUS 
001..0MITE, r,NARSAW 

252 F0AMATIO 

2:54 

251.3-256.5 It 
Fresh, lhicklv bedded, medium 
light grav (N"6) to light olive 
gray {5Y2/1), come grained, 
medium strong, FOSSILIFEROUS 
LIMESTONE, f#ARSAW 
FORMATION) 

Fos5ll fragmenlll at 
255,e fl., few Clay 
partings. :o.Qme porosity, 
111.lgs in lower 2 fn. 

DsPTli SCALE, 1 :a 
DFIIUJNCI CQNTI'!ACTOR: I.AVNE-WESTERN 
DRllJ.5R: O. MAHURIN 

RECORD OF DRILLHOLE 
BORlNG METHOO: NX Cara & wator 
Of:UWNG DATE: 3/15/115.31211!15 
OFlll.lAG: CMU5 

l'.PDldlocl 
~ 
SM-8mMII 
1'1-FlauQh 
',/fl,1/, lk,ugi 

PZ-111-KS 
DATUM MSI. 
COOAOINA11!:S N: l00BG20,71! 
AZIMUTH: o 

F.,FOIOldclt 
CL-Clarlrlljl 
CH~ 
H·KuiMI ~-

UITY TA 

TYPE AND 
SURl'ACE 

DESCRff'TIOf.l 

• J,PL.SM,CL 

1a.00 

J,l,SM,CL 

&hHt 11 or 11 

00LLAl'I SI:V: <Kie.ii 
E: S1!!i!50,z; 

INCLINATION: •tlO 

NOTES 
WATI;AI.EVi'il$ 

INSTRUMENTATION 

LOGGED: S, COSIO 
CHECl<EO: B. Tit.TON 
OATE: Mli&O 

Golder Associates 



POOJECT: LAIOI.AWJ'Al•FS 
PROJECT NO: IIQ.2846 
LOCATION: BRlOCil:TON, MO 

2511 

280 

284 

OESCRIFTION 

256.5-260.1 ft. ll .so 
Slfghlfy weathered, thickly 
bedded, medium graf lN5), very 
finely ctY&lalline, medium 
!itJong, ARGILLACEOUS 
DOLOMITE, rNARSAW 
FORMATION) 

Some porosity. large vug ® 
258.ll ft., some smaller vugs 
else'Where, 11Dme calcile 
filled. black organic laminae 

1!13,70 

265.5-259.0 ft. l!.B!i.50 
fresh, lhicld)' bedded, medium 

2611 fight gray (Nil) ID light olivo 
gray (SY 611), coaise grained, 
medium strong, fOSSILIFEROUS 
LIMESTONE, (WARSAW 
FORMATION) 

2&B 

26.9.0-272.8 ~ •• 
Fresh, lflir;kly laminated to 
lhlnly bedded, medium dark 
gray (N4), 1111,y fine grained, 

270 medium strong_, DOLOMmc 
SILTSTONE, (WARSAW 
FORMATION) 
Abundant 0.1·0.4 ~ intameds 
of colU'&e cry:slalllne 
arenaceQIJ$ Dotomile 

OEFTH SCALE: 1:2 

(!l 

9 
~ 
a. 
~ 
(!l 

OR/LUNG COrm=tACTOR; tAVN&•WiSTEl'IN 
CRll.!.ER: O. MAHURIN 

-~···· 

RECORD OF DRILLHOLE pz .. 111-KS 
SORING MEniOO: NX Con, &-
OfitWNG OATE: 3/IS/!15,-:W!./115 
DRIU.. fllG: CME 75 

""'"" Nu 
S.S.• 
11-Sodofno 
F•F~ 

ELEV 
OEPlH 

Wll 

200.10 
2511. 10 

1110. 10 
2!!!1.10 

!i! 
z 
~ 

PL•l'lnlr 
C.CUYIICI 
U,Url<Uling 
ST..sioriPod 
w._. 

~ 
.. ...... 
§8 5~ ROD ii uw 

~ 0000 ......... 
raia...,.H llf ........ 

p.p-
~ 
St,1-Bmoot, 

IWlouiil 
\11'1,'/,flrx#I 

jw.,, 
EiB~ g 
ii t 

OAnJM; MSL 
COOAOINATES N: 
11.<lMIJTH: 0 

l'•l"e0>klt (!l 
CL.gaylnlll z 
~ L 14-HHled --Flori ~~ .ti-NUITY l'A 

~ 

TVPEAHO 
GUffi'ACE 

DESCR!PTIOI\I 

J,l,R,Cl 

J,PL.SM,CL 

J,l,SM,CL 

J,Pl.SM,Cl 

J,PL.SM,CL 

\06ll!t20.711 

iE Cl 

i i'i'i 9 i 
w 0 ~ i'i'i ~ 3; 

0 0 
a. !: 

Sfloat 12 cf IS 

COi.i.AA ELEV: 41111~ 
E': 5158!i0.23 

INCUNATlON: ·llO 

z 

~ 
"" ffi 
ii: 
0 

m ... 

NOTES 
WATER LEVELS 

INSTRIJMENTATION 

4122/95@17:45 
EndRun21 
Quit driUlng for the 
day 
4/23195@7:30 
Begin Run22 

LOGGED: S. COSIO 
CHEO<EO! S. TILTON 
DATE: 11/!Wl! 

Golder Associates 
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PAO.liar: LAIOI.AWM-FS 
f'l'IOJECT NO: ~ 
LOCATION: 81'110GETON,MO 

272 

E 

OESCRrPTION 

1811,40 
272.&-274.0 ft. :m.eo 
Fresh, ltiloklv 11/niltllled, 
greenish black (SGY 2/1), veiy 
fine grained, weak, CLAVSTONE, 
(WARSAW FORMATION) 

8 .. 
~ 
~ 
0:: 
C9 

1115.213 
274 l-2_7_4,_0-<_290 __ .-2""'tt.----..,;2:,E74.:;,;0Q~"'"" 

2711 

280 

282 

284 

288 

Fresh, thlcklv lwninated to 
medium bedded, medium light 
gray (N6) to medium dark gray 
(N4), llf•rn gnllned, weak to 
medium strong, SILTSTONE, 
(WARSAW FORMATION) 
Calcite filled wgs. intad:ieds 
of Silty lo Sandy Dolomitic 
Sl111tone 

CEP'lli SCAl.E: I ;2 
ORILUNG CONTRACTOR; LA'l"Nli•WESTSRN 
Clflll.l.EFt 0. t.WiUl'UN 

RECORD OF DRILLHOLE PZ-111-KS ShNt 13 a! 19 

COUARl:l.EV; 4SQ.2 SORING MlmiOf): NX C:0... I. water 
OFUUJNG DATE: 3115195-31'21115 
OA!LL RIO: CME 75 

J.JIX!! f'l,,-flaw P-l'<>hhod 
F-Fd C.(;uwd l<-lllklnlidtd 
&,.Sl,ea, U,llncUl6,g lllU!mi,o1h 
Mod$>; 11•·5'llt::lied A-Aot.dl 
F.Fobtion l•lfN!sµlt Vff.V.Ro19> 

ii': :l!i D 
EU!V d ll!~ ill,~ .. "' ROO ~ IC DEPTH :I: 81-il ~8!Pt :, 

~ lf (F'I). IC 
(C DOCIU 

N .. ~.2 .... 
a;i;D•N .. .. 

23 911% 

279.llO 

24 1~ 

LOGGED: S. COSIO 
CHECKt.""o: B. 'Ill.TON 
OAT!:: l!/5lll5 

OATUM: MSI. 
COORD!NA.TSS N: l Daa820,7ll 
AZIMUTH: o 

TYJIEIINO 
SURl'Am, 

OEScFllPTIOII 

J,Pl,SM,CL 

J.PL.SM,CL (2) 

J,U.SM,Ct. 

J,l,SM 

E: IU51l50.23 
INCUNATIONt •SO 

NOTES 
WATER I.IM;LS 

INSTRUMENTAllON 

Golder Associates 
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PAOJE'CT; l.iJDIAW/fll-1'& 
PROJECT NO: 1143-21148 
LOCATION: BRIIJGETQ,f, MO 

DESCRIPTION 

211& 27 4.0.290,2 ft. 
Fresh, lh= laminated ID 
medium dee.I, mediumllght 
gra~ (NS) to medium dark gray 
(N4 , 111-m grained, weak to 
medium mrong, SILTSTONE:, 
rNARSAW FORMATION} 
Cara Hlled wgir, inlertieds 
of Silly ID Sandy Oolomilio 
Siltstone 

290 1 .oa 
ll9(1.lM?93. 7 ft 290,.10 
Frel!lh, rhl c;!c!Y laminated to 
lhinly bedded, medium gray 
(N5), llnely ~line, 
medium slroti ARENACEOUS 
DOLOMITE, ARSAW 
FORMATION} 
Dark grayJN3) argillat:eous 

2S2 
laminae, olurbated 

293.7-2952 ft 293.70 
284 Fresh. thinly lamlnated, 

medium dark gray {NB), very 
flne_grained, weak. 
SILTSTONE. r,NARSAW 
FORMATION) 

164.DO 
295.2•306,B ft. 2!15.20 
fresh, thickly llll'l1inated to 
thinly bedded, medium gray 
(N!i}, ilnely' cryslalllne, 

2911 madlum strong, ARENACEOUS 
OOLOMfTE, f,NARSAW 
FORMATION) 

2!16 

Argillaceous laminae, no 
porosity 

302.8--303.B It 
FoHiliferous Oolomlte 
interbed 

DEPTH SCALE: 1;2 

C!I 
g 

~ 
a. 
~ 
C, 

CfllLIJNG CONTRACTOR: LAVNE•WesTEAN 
OFIIU.SR: O. MAHIJAIN 

RECORD OF DRILLHOLE PZ·111-KS BillOllt 14 of f9 

COLI.AR El.EV: •• 2 BORlNG MeTHOO; NXC<m, A 'dlllr 
OAIWNCil QA.TE; 3/151115-3/21/8!1 
ORlU.RIG: CME7~ 

J,J ..... 
F•F>oll 
S-~11' 
l!-11<1<1,1,g 
F,Folalion 

d EUii :i:: 

Olif'TH "' :, 

!F'll "' 

24 

170.30 
2BB.!IO 

2S 

"11!9,00 
2911.20 

160.20 
299.00 

l'1,.J'loN- p~ 
~ I(.~ 

U•~ s~ 
ST-ll'llppod R&u!n 
Mn~ 111!-V.lblst, 

>- ,_ 
"' ai ~~ ir .. ~ 8M ~ffi ~8~ "' If .... a-oac .... --~IN: 111,r· .. ••- .... 

HlCI 

" 

tGO 

" 

LOGGED; S. COSIO 
CMl;CKEO: B. TILTON 
CATE", 91B/&5 

DATI.JM: MS!. 
COORDINATES N: ,ooaaw.111 E: 5U58511.23 

INCUNATIQN: -SO AZIMIJTH: 

,..~ 
C!,°"flrllll 
C!l-c:Ncnta --GAl'.-Fiod 
- LIITY TA 

~8 TYPEANO 
SURFACE 1~ Dl!SCRll'll01f 

J,U,SM 

0 

::, 
l1: ;; C 

ffi~ C, r,1 9 z ~i w C I-

l!: :!: z :s- tll 6 ;= "-

"' 
iii~ 

Golder Associates 

NOTES 
WATER UM!Ls 

lNBmUMeNTATION 



PAOJE'CT: 1.1<101.AW,W.FS 
PROJECT t«'J: IM3-i!841.1 
I.OCATIOf\l; BA!OOETON, MO 

308 

308 

3t0 

312 

314 

BCCKTYP 

DESCRIPTION 

2S5.2.408.8 fL 
Fre,h, lhlcldy laminated to 
thinly bedded, medium gray 
{N5), finely c,yslaltrne, 
mecHum strong. ARENACEOUS 
DOLOll,UTE, (rNARSAW 
FORMATION! 

, Argillai::eous laminae, no 
porosity 

306.8-315.2 ft 3(16.SO 
Fres:h, lhicldy laminated to 
thinly bedded, veiy Hghl gray 
(NS) lo dark greenish g,ay 
(SGY 4/1}, f-m aralned, medium 
&trong, rOS$1□FEROUS 
LIMESTONE i:uJd OOLOMITIC 
SILTSTONE, (rNARSAW 
FORMATION) 
lnterbedded fcss.ififerou11 b$ds 
andshaley beds 

315.2-3211-.7 fL 
Frli!$h, lhlc:rklv laminated lo 
medium bedded, medium light 
gray (N6) to olilro gray 

316 (5Y 4/1),? lo medium Rl"ld, 
medium strong, FOSSILIFEROUS 
LIMESTONE and CALCAREOUS 
SILTSTONE, {WARSAW 
FORMATION} 

318 

.o 

OEl'Tl-l SCALI;; 1 :2 

§ 
2 
iE 
i 

ORIUJNG c:oNTRACTOR: I.AVNe·WE"STE"RN 
DRILi.ER; 0, MAHURIN 

RECORD OF DRILLHOLE pz .. 111-KS 
OATUM; MSl 

Shaet 15 of 19 

BOfflNG METHOC: NXCo.w &
CRIWNG DATE, :i/Ui/115-.3121/95 
DRtU.RlG: CME 75 

J..l,;in! flL,Plonlr fl.""""1ld 
f'.FIUI C-~td ~ 
S-.&hw u~ SM<limaolh 
11-Sodm,a sr-lltoppod IWlouC,ft 
F.f'clatlci<I Mlht;IWr VJW.~ .. w ,_ 

i wffi ~a ruw 
8~ RQD 1:!w 

~ 0 IC t§m ~ Dl!PTII It B ~,. 
{Fl) Q; a: :n: N,rvm! C O .. . 

l!7 ·~ 

COUAA El.E'V: 4159.2 
COORDINATES N; 10!!Slml. 78 
AZIMUTH-. 0 

E: !Sl!i650,23 
INCLINATION: -llO 

,.~ 
l!I a.-cav JnS ili i; CH~ i~ l!I H•HDOCI z 

~ Fitd w 
~i: IC ... 
3t, Cl'.I 

~ TYl'EAND 
~§ SURFM:& 

Dl!SCRll'TION 13 

J,Pl,SMC,L 

J,PL.SM.CL 

J,PLSM,Cl 

J.PL.SM 

Q 

61 g i < 
Q ,_ 

~ 3',i ~ if 
ii 0 ,_ 

iE§i !· _., .. 
2HU 

NOTES 
WA1EFI LE.VEl.S 

INSfflUMENTATION 

4/23/95 @ 15:02 
EndRun28 

• J,PL.SM,CL Quit drilllng for tho 
day 

140 10 
a1e.10 

LOGGEC; S. COSIO 
CHECKEO, 8. TILTON 
CATI:: S/!I/IIS 

4/24/95@ 12:00 
Begin Run29 

Golder Associates 

-l 



PROJECT': I.AlctAW/Rl•FS 
PROJECT NO: 843-2848 
LOCATION: liiR!IXiETIJN, MO 

:mi 

328 

330 

TYP 

OESCFllPTION 

315,2-32B.7ft. 
Fresh, lhlcldY laminated to 
madium bedded, medium light 
gray (NB) lo olive gray 
!SY 4/1), medium sand, 
medium strong, FOSSILIFEROUS 
LIMESTONE and CALCAREOUS 
SILTSTONE. rNARSAW 
FORMATION) 

Calcareous Shale interbeds 
<0, Hl.5 ft thick, $Cffl9 
llthographie tsl(lure,s, 
i::ommonly allieified 

328,7-330.B ft 
Fresh, thlclcJ}'_larnloated, 
lighl gray {N7} to fight olive 
gray (5V ll/1), clay sized to 
coar.111 silt sk.ed, medl um 
strong, Af!GIUACEOUS 
LIMESTONE, r,,/ARSAW 
FORMATION) 
Chart common. caleite vugs 

3"30.11·336,4 ft 
fo15h, thickly laminated lo 
m&Gium bedded, medium light 
gray (NS), clay simd to very 
coarse sMd sized, medium 
strong, LITHOCLASTIC 

332 LIMESTONE and CALCAREOUS 
SILTSTONE, r,NARSAW 
FORMATION) 
lntefbedded <0.1-0.3 

... / 3:18 

Jlthoclastic beds wilh clayey 
shales, slllcifieation common, 
lew stylolites 

CEPT11 SCALE: 1:2: 

g 
u 
i: 
I\. 

if 
Ill 

CRII.UNG CONTRACTOR: I.AYNE·WESTEFIN 
CAILLER: 0. MAHURIN 

RECORD OF DRILLHOLE PZ-111-KS Sheet 1110f 19 

BORlNG M5Tl1001 NX Cara & walnr 
ORIWNG OATE: 3/lf;/95.3121/95 
ORJU.AIG: CME75 

J.Janl PL-l'lalW P.l'clohod 
F•FM C·Cuvld k~ 
S,Sno., U-l.lnr:Ualng SliWimcallt 
8-BO<idng ST•$1of,pocl 11-l'Jcu;h 
F-~IIQn l•lmllilJII' Vll·V,Rtui,, 

F .. F-
Cl..-clayWII 
CH-ctilfflPI 
K,H■alo<I 

DATUM: MS\. 
COOROINAT!:S N: 10688.20. 78 
AZIMtJTH: o 

Cl z X: 

ffi~ 
... 
Ill t5 z 

GAF-GraYtl Filed ~fi w 0 a: 3!',; 

C 
< ,.,. 
g .S, ,-. 

i'j z 

COLI.AA El£V: 459,2 
e: s1sesoa 

INCLINATION: -90 

z 
0 
j::: 

::: 
,. .. SCCHTINUITY TA ... -,~ 3: fC 

.. 
f rn Q a. 0 

NOTES 
WATER LEVEl.S 

INSTAUMiiiNTATJON 
ii.Ev 

OEl'TH 
[Fl) 

d ..... 
'"' 88 ROD .. 

~ lli ::, 
IC "' re "' ... Dc:l'CICI 

otTICla;J=,, aiiii! .. N 

29 1~ 

LOGGED: S. COSIO 
CHECKED: II. TILTON 
DATE: 615/Sli 

, .. 
,._!§!!! C, 

i5t1!:! .. 
0 .. .... 

... 
I-

lYPEAAD lg .... .,g Ill er !! ii SURFACE ~ .. ~ilinil~ .-OESCRlPTIQl'I inl Ulil~ li!li!iH! :! 

J,Pl...R 

J,l,R-open 

J,U,SM 

Golder Associates 



PROJECT: L.Alet.AWIAl-l'S 
P!iCJECT NO: 943-21148 
I.OCATION: SAIDGE;TON, MO 

336 

339 

PE 

OESCRll'TION 

336.4-343.7 ft. 
Fresh, thickly laminaled to 
medium bedded, medium light 
gray (N6), clay gizecf to 
veiy coarte sand sized, 
medium strong, AHENACl;:OUS 
LIMESTONE and ARGILLACEOU 
LIMESTONE, r,JARSA.W 
FORMATION) 
Highly sificified, some 
lithographic textures 

115.5D 
343. 7-368.8 ft. 343, 7D 

J44 Fresh, thickly IM1in11ted to 
medium bedded, very light gray 

!NB) to medium llghl gray 
NG}, fine silt sized to 

llOIU'!ie sill sized, medium 
strong, SILICEOUS LIMESTONE 
and AAENACEOUS LIMESTONE, 
(KEOKUK FORMATION) 
Dlsemlnated chert abundant, 
calcareous dolomitic, sllty 

w Clay interbed:s, dllferenlfal 
wmpacticn fearum 

3411 

350 

3ll2 

350.5-350.9 ft. 
POIQUS 

351.6-383.S It. 
Porous, vuggy 

DEPn-1 SCALE: I :2 

CJ 
9 
Q 
:c ... 
! 
Cl 

OAlWNG CONTRt.CTCFI: I.AYNE-WESTEAN 
ORILl.ER: 0. I\IIAHIJf!IN 

RECORD OF DRILLHOLE PZ-111-KS Sheet 1r er 111 

BORING METHOD: NX Com&. """"r DATUM: MSL COUAFt EUN: 458.l!: 
DRIWNG DATE: 3/111/!15-3/21/115 COQROINATSS N: loetl6~.'T8 E: ll 115850.U 
()RU. RIG: CME 1!1: 

J,Jor,i ,,,., ... 
S-ShNr ·~ P,!'afaaon 

fl.EV i 
I DEPTH 

(F'Tl 

Pl,,f'blnat P,Pobhod 
C,Clnfd l(-$1kon;idtd 
U-IJ~a,r,g S!Mlmaalh 
5T-1110Poed fl,floLq, 
M,rlgullr --~ .. 

I~ OI 
wffi ~a FICO !ft!'l i < IC 

IC W a 1.1! IC N:-IO~~ c:i,QQO " .. sctCli<ir~ .... 

I.OGGEQ! S. COSlO 
ciiS::KED: a TILTON 
CATE: 1115195 

AZIMUTH; 

F--,,IIOJiklt 
CL,Claylntll 
t:H~ 
11,1,j-

Gl!F-ar-Fiod 
UITTDATA 

~g TVPEAHD 
&tlllFACli I-' llE&CRIPTICN ~ 

J,PL.SM 

J,U,SM,CL 

J,l,A 

0 

Cl 
~ j; 
ffi~ Cl ~ z Ei w 0 ~- a: ! 
it Iii 

ff ~! a: ~n UH 

INCLINATION, -80 

C 

cJ ! .... ... 
~ i'. 

![ ~ 

ai8§! n.,.. in ,... 

Hllll! 

z 
0 

~ 
i..:; 

iii 
ii! 

m 

NOTES 
WATER I..IM:l.S 

INSTRUMENTATION 

343.7ft. 
Top of KEOK\JK 
FORMATION 
encouniered 

Golder Associates 



P!'IOJECT: LAIO!.AWlt'll•l'S 
PAOJEttrr NO: 843-21148 
LOCATION: BRIDGl:jON, MO 

354 

35B 

380 

364 

36ll 

3611 

K PE 

DSSCRt?TlON 

343.7-368.8 ~ 
Fresh, thicklv laminlded 10 
medium bedded, wry llghl gray 

· (NB) to !Tledlllm light gray 
(NG), fina silt sized to 
ccatsl!I Silt siled, medium 
strong, SILICIOUS LlMESTONE 
and ARENACEOUS l.lMESTONE, 
(KEOKUK FORMATION) 
Diseminated chert abundant, 
cal08180us dolomitic, silty 
Clay intcirbeds, dllferenl!al 
cornpaetion featuras 

OEPTH SCALE: 1 :2 

Cl 
9 
~ 
II. 

~ 
Cl 

DRIWNG CONTRACTOR: 1.A'tNE-WESTI;RN 
DRIUEFI; 0. MAHURIN 

RECORD OF DRILLHOLE PZ-111-KS Sheet 1B cf 111 

SORING METHOD: NX Cl>IIII & waler 
DRIWNG DATE: 3/1!W5412!/95 
ORII..I.AIG: CME7!5 

J,Jffll 
F•l'a.11 
5-Shoar 
a.a .... 11 
F.f'ofa10<1 

a£V 

Di!Prn 
(F'I) 

Pl•Plavw P-Pahhocl 
c-cu,,,,ci K.....,_ 
u-u~ SM-sinaa-n 
ST./oltpplld 11-Raug, 
1-l~ VR-V, Rough 

Ill .. D .. 
wf 0: 0 

::IQ .,,., a:o flCO ii ·=, 8~ a.a ,. 
o; 0 9: Cl. D 

au • ...... .. .. .. _,,.N N1"'tOm- n "' 

• 

LOGGED: S. COSIO 
CHECl<!/10: B, TilTOH 
DATE: 6/ll/95 

OATUM: MSL COUARa.EV: 4511.2 
COOF!OiNATES N: !068Ga0.78 e, &1.eeso.23 
AZIMUTH; D INCLINATION: -llO 

Fe.FIIOJd$ 
CJ Cl.~llff ~ r ;! 

~ ... = ffi~ ~ !ii 9 ! H-li-.t 
GIIF-Granl F'Nd ~i :¾! Cl ... 

i 
NOTeS 

"1JJlTY TA i'li- ... l: ~ WATI1R LEVELS 
3: <l'l 

INSTi'IUMENTATIOl>I IL 

TYPSAAD 
SURFM:~ 

0&SCAIPTJON 

J,l,fl{2) 

J,1,VR 

J,tVR 

J,PI_VA 

J,PL.R 

J,l,R 

Golder Associates 



,, 

RECORD OF DRILLHOLE PZ-111-KS SheOII 1$ ol 1& 
PROJECT: IAlDLAWJAJ.FS BORING METHOO: Nlli Coro & waler DA1'1.JM.: MS!.. COLI.AR et.EV: 4ell.li 
PFIOJECT NO: 1143-2848 DRILUNG DATE: 311 SJ115-31:2:1/9G C00F!Olr,JATI:S N: 11l6862D. 78 E, 51lkl/l0.a3 
LOCATION: BRtDGE'RJN, M0 ORIU.1'11!3: CME1.5 A21MUlH: D INC!JNATION: -1!0 

flOClCTl'PE 
J.JOint PL-Flanar P-l'Cbhod F►FIIOoldt 
F·Fd c.c:ino<1 K-6llllnsfdod Cl.-c!aylrlrl t'J 

i!: 0 ~ \~ ~ 
S.lhl• I.Ml~ s- Cli~ ffi(i'j c§ i < l!J 8-Btddng !lf-Sleflllod 11-11••.vi H·Hoolilod Cl i'/i ~ C .., 

!ti 
_, 

F-Fl>l"""' 1-ltt~ \IFl.1/,Roui;t, GRF-(5rir,el ,-d j!:c ffi Cl ... 
1;i NOTS$ 

g ~~ l!: !; ~ m WATER LEVELs w DESCRIPTION i .. : .. NTINUrTY DA.TA Ul a , II.!!,. g I! I~ ?; 0 INSTRUMENTATION 
l!l ~ El.EV l::!s 

Q ... 
'I: ROD 'IYP!iAND £8 IE lji gissi ffl l!I D!P'IH :, j ffi 01"581.i! ~ SUAf'/\CE jf..1 a, 

{Fl} IC IC "- G. Cl DaCAIP'llOII ~Ii' !I!&!' ~.,i:f:t'i;i i:e2 .... Cl "-••~- " .. 
-- .,cm,,~~·~ I 

1-=En_d_o_f_,Re,,,_co_r_d_c_t""o'"'ril"'lh-o"='ra......,3='=a=a"".eo;,+--t,.,;36:;;a;,,;;.eo.H-+---f++-H+li-l--H-t-+-+-+---!f------+---;H-1-1- +11-+-H-1-14-1---------..J 
4/24/95@ 18:45 
End Run33 

at368.Sft. 

'-37Q 

:..374 

1-378 

-380 

-381! 

OEF'TH SCALE: 1:2 
OAlUJNG CONTAACroR: LAYNE•Wli!iffl;AN 
ORILL"R: O. MAHURIN 

LOGGEC: S. COSIO 
CHECKBl: B, TILTON 
CATE: 1115/95: 

Golder Associates 
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( 

·'1 

50 

15 

400 

Survey Coords: 

Well No. Pz-111-1<s 

Boring No. X-Ref: PZ-111-Ks 

PIEZOMETER CONSTRUCTION SUMMARY 
Northing: 10Ba021 ft. Bevalion Ground Level 459,2 ft. NGVD 
Easting: 5151i50 ft. Top of PVC Casing 460,87 ft. NGVD 

Drilling Summary: 

Total Depth sea.an. 
Borehole Diameter See comment11 

Casing Stickup Height 1.69 ft. 
Driller Layne-Western 

St. Louis, MO 

Rig CME 75, Schramm Portadrill T660H 
Bit(s) 6 1/4 in. JO Hollow Stem Auger Bit, NX Cora, 

14 3/4 in. Tticone Sit, 10 in. and 5 71& in. Button Bit& 

Drilling Fluid Auger-None, NX Core Water, 
Air and Mud Rotary 

Protective Casing 8x8 in. Square Steel, by 5 It. tong 

Well Design & Specifications 

Basis: Geologic Log L Geophysical Log 
Casing string(s): C = Casing S = Screen 

Depth String(s) Elevation 
+ 1.69 - 357.15 c, 460.87 ---357.15 - 366.96 s, 102.03 -366.96 367.30 C2 92.22 

+ 0.50 83.80 C3 459.70 ---+ 1,00 215.30 C4 460.20 -
Casing: C1 2 in. dia. Schedule 80 PVC, 

flush threaded with a-rings 

- 102.03 

- 92..22 ---- 91.88 

- 376,38 ---- 243.S8 ---

C2 2 In. dia. threaded PVC end cap (4 in. long 
or 0.33 ft.) (C3&C4-see comments) 

Screen: S1 2 In. dia. Schedule 80 PVC, 0.010 in. 
machine cut slot, flush threaded with 
0-rings 

Construction Time log: 
Start 

Task Date Time 
Orilttng 
CME75 3/15/95 7:45 

Schramm Rotary 4/29195 a:20 

Geophys.Logglng: 
Casfng: 
2·Pvc 5/6196 7::JO 

o• Steel 4/9/11& ll\!10 

10• Steel 4/8/95 8;00 

Filter Placement: 5/8/.95 11:00 

Cementing: 
Development 
Bentonite Grout 5/SJDS l0.;30 
Bentonite Seal 5/111115 ,o:is· 

Well Development 

Stabilization Test Data: 

Time pH Spec. Cond, 

Sand Pack: 16-35 mesh Silica Sand, 354.7-368.8 ft. Recovery Data: 

Filter Pack: Less than 50 mesh Silica Sand, 

351.4-354. 7 ft. 

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry, 

3.0-330.97 ft., Neat cement, 3.0-215.3 ft. 

Bentonite Seal: Extra high yield Wyo-Ben (1000-ti) 

Slurry, 330.97-351.4 ft. 

Concrete: 0.0-3.0 ft. --------------

l00 
90 

SQ 

I 70 

110 
!50 
-4,Q 

K ,'!IQ 

20 
10 

0 
a aa 

TIME (Minutes) 
Comments: 14 3/4 in. (0,0-84.0 ft.), 10 in. (84.0-215.5 ft.). 5 7/8 in. (215.5-368.8 It.) 

Surface Casing C3: 10 in. ID I 10 7/8 In. OD Steel Casing 

Surface Casing C4: 6 1/8 in. ID/ 6 5/8 in. OD Steel Casing 

Finish 
Date Time 

,1/24/95 18:45 

4l2!1/95 10:30 

511!/lffi 9:DO 

4/9195 15:,s 

418/IIS 11:00 

6161115 1!1:15 

5/~~ 111:30 

~ 10:30 

Temp (°C) 

I 
I 

ea 100 

Not to Scale Supervised by o.AJloway 
Job Number ---g"""'4-e-3_-,a"""4,,,_s ____ _ 

Site LAIOLAW/OU2 RI-FS/MO 
FIie Name F'Z111 KS 



MISSOURI DEPARTMENT OF 
NATURAL RESOURCES 
DIVISION OF GEOLOGY AND 
LAND SURVEY 

MONITORING WELL 
CERTIFICATION RECORD 

INFORMATION SUPPLIED BY OWNER 
SHE NAME 

OFFICE USE ONLY 
REF NO 

ROUTE 

STATE WELL NUMBER 

CHECKED OY 

APPROVED BY 

WELL NU/,men 

DATE RECEIVED 

CHECK NO 

TRANS MITT AL NO 

CROSS REFERENCE NO 

ENTERED 

'"' '"' '"' DATE APPROVED 

LI\IDLAW 131?.IDGE'lbl--l S11.i1TAf2, LA"1Dnt.L P2.· lll·K.:5 
SITE ADDRESS CITY STATE ZIP CODE 

Sr. tHAl"L(::, Mo. b3D44-
NAME TELEPHONE 

L,\IDLA ?.I~- :;14 J- i:1710 
ADDRESS CITY STATE ZlP CODE 

3 1,.J. f\ROAt>WA tvlo. b31ll.?. 

INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR 

LOCATION OF WELL 
SHOW LOCATION JN 
SECTION PLAT 

COUNTYc:5"'-'T~·~L~o~uc'-"15,,,._ __ 

ELEVATION __ ,,,~:5=~-~:,/~
AREA NO ------~

LARGEST'• 

SKETCH THE LOCA T!ON TO THE WELL INCLUDING MILEAGE ON ALL ROADS TRAVELED 
FROMNEAREST WtlSOAHI WAYS 

SMALLEST 1, 

----·· ____ •:, ____ ,-. 
SEC. ___ TWN. LIJ N,RNG 5 9R w 

LAT _Jfj_, _di,_. ____p_;,___ .. LONG _il2._ • _Ji,_, ___.di;_ .. 
DESCRIBE LOCATION OF THE WELL SO WE WOULD BE ABLE TO VISIT IT 

Gtound 

~~:t:.i: ,J:d. 
Information In 
thl• column la 
be ■upplled In 
tho Feet fram 
Surf•c:a column 

~Pi~=\om 
Culn &lal· 

0.plh lo Bua 
111 AnnuL.r Sut 

0.plb la BaH 111 
Benl11nJte Sut: 
0.plblo&M 
ti !Mccindary 
AltuPKk: 

0, lo Tep 

0.pth lo 
B11t1m 111 
111• Sc:run: 

Pli,gBaek 
To1111 De lh 

NOTE. 

fulfram 
Surfac• 

3,o 

.33/.C 

35/.'/ 

3:51. 
357.o 

______ _, ,J..----- LOCKING CAP • (£j H (GIida ono) 

Topal Alli81 
EEv1Ulll'I'. 

D11Q"fpllan 11 

134 . .,7;; 

~ 
l,;,wsMI~ 

.11:J • .3J.lo 
.51-.,/c 

!J,o ,ai:,;l 

l111,~ :s "1fe 

l,,,;/- !Jn 
,Sh.de. 

3 ,a f-.!UJ. d 
Li'm~, l)'ne,. 

CAP V£HT I N {Cllcio 0011) 

PROTECT!Vt CASING 
Typo: ":,l!J!.1.... 

Slzi,-: e:;•;. e,'',t ~ 1 

Cicio one) 

Tv1>11olMal!!r.,J: 5CH,8o 

BOREHOLE 
DIA.MITER: 

ANNULAR SUL 
Tv1111:(J Banloolle Slurry 

0 Cemlln!SluriY 
0 tlco Slury Botiloll~a 

BENTOHITt SEAL 

Typo:(i BaniDllllll Sknry 
0 Non Slurr; BonlDnllo 

Lt111!1lh Df 511/JJ:. ~Fl. 

SECONDARY FILTER PACK 
Typo; 0Slllld {OplMn.Q 

Ot.1anulaauu1d 
Grwn S11.1r < .:Sq 

Lt11111!1c 

PRIMARY ALTER PACK 
Typa:[BSlllld 

OMamlltw:11111!d 

Gn1msuo: Jt.·.35 
I..OQlllh; 1'(, /' 

WELL SCREEN 
Ull>l:llh: 10 
StotSlle: 0,010" 

,.f='""'=""'-"u"". tlo=...!:P,::"'-:..-1 l:t-1----- SUMP DETAILS 
L1111ttc Cl, ~L 

Di,,mll1r. .;i,. In. 

Trp•: Pl/<:. 

TYPE OF BACKFILL: 9.U D 

·~ 

MONJ CRING WELL INSTALLATION 
CONTRACTOR'S NAME 

DRILLING CONTRACTOR'S 
NAME 

TYPE OF INST ALLA T!ON 

[] ABOVE GROUND 

STATIC WA TEA LEVEL 

0 FLUSH MOUNT 

FEET FROM MEASURING POINT 1----------------· -·- ·-OATE Of STAl!CWAIEfl LEYH 

ELEVATION OF MEASUAIIIG POINT 

'it.CJ. J'7 
MEASURING POINT IS 

[j TOP OF RISER PIPE 

0 OTHER 

DRILLING EQUJPMHlT 

IA AIR ROTARY (j AUGER 
TYPE i,1,' /1.;;S,,-/ 

0 REVERSE 

ROTARY 

CEtlTRAUZEAS USED 

0 OTHER 

Ci YES, AT /0 TPTdl... 
[j STAINLESS STEEL 
0 OTHER ___________ _ 

0 NO 

MUL T!PLE CASED WELLS 

SUBMIT ADDITIONAL AS BUILT DIAGRAM 
SHOWING WELL CONSTRUCTION DETAILS 
INCLUDING TYPE ANO SIZE OF ALL CASING, 
HOLE DIAMETERS, AND GROUT USED. 

DATE WELL CONSTRUCT!ml WAS COMPLETED 

I HEREBY CERTIFY THAT THE MONITORING WELL 
HEREIN DESCRIBED WAS CONSTRUCTED IN 
ACCORDANCE WITH THE DEPARTMENT OF NAT
URAL RESOURCES REQUIREMENTS FOR THE 
CONSTRUCTION OF MONITORING WELLS. 

Ool.::tSbWM 
MO le0· 1415 i.!·9•1 DISTRIBUTION: WHITE.DIVISION CANARY·MONITORING WELL CONTRACTOR PINK/OWNER 

!It.II ','/Ill [I ,-, l'Y ;, , , ,1 l''H HU 111 , ·, ,1,. l<Hlf•l ii!•·,,.,,,,-, ,, n Hn, « ,, H"I I., '111,, ,,,, 



PROJECT: !..AlO!.AW/Rl•FS 
PROJECT NO: 643-264a 
LOCA110N: SRIOGETON, MO 

""19:!. 

... ,sa 

DESCRIPTION 

O.(J.199,9ft. 
No sampling conducted 
See Record of Orillhole for 
PZ-111-l<S 

8 ... 
~ 
Cl. 
< 
Ir 
l!I 

RECORD OF DRILLHOLE pz .. 111-so 
SORING METHOD: NX Ccnr & waler OAl\JM: MSL 
ORII.UNG DATE: 4/111115 
OR!LL RIG: Schramm 

J.,Joott PL•~ 
F;l'iul C-Clrlld s--.. ... U•IJndua01; 
a-~ ST•Slapped 
F,l'ob..., l<tnogwr .. ~1 0 a: 

El.EV WUi i= -- "' "'il RQO 
DEPTH "' Bill ~Iii ::, 

IP'!} a: a: If .. ii$2 'hl,:•llllm5! 

P,f'Cllhlld 
K-
SM-Smoalll 
ff.flwd, 
1111-V.Aouo, 

COOROINATES N: 106863&.I 
AZIMUTH: D 

Cl ·~..,.uNUfTYCATA 

i"' TYPE/IND .. ~gig SlmFACS 
DESCRlf''IION .... .... 

259.30 I -:!5!1,JO 
'" 200 199.9-200.911. l!IUO ::::;::- 199.!lO 

· Frnh, 11eiy thickly bedded, 1:::::: 
medium gray (N5). =arsely l;::r.: 
c:ry1.11alline, medium strong, ,-...... 
FOSSILIFEROUS LIMESTONE !:::: 
Upper O. 1 ft. abundantly i± 
fossiliferous i:;::;:;;;;; 

ArgU!ac~u&, arenaDeOus, 
a.bundanllv f0$$'lllferous. few 

-1!02 stylolltes, few calcite fflled 
11Ugs 

t:::z:: 

~ 
:;:;i:: 
t=:. 
'b::: 

-204 

-206 

·'-208 

§ 
== E 

i 
~ 
t:::;::; 

~ 
== = 
§ 
i--r 

· J, PL.SM (3} 

• J,PL,A 

Gllael 1 of 2 

COu.Afl ELEV: 4511.2 
E: 5151134.B 

INCLINATION: ,SQ 

NO'IES 
WATER LEVELS 

INSTRUMENTATION 

0.0-9a.Oft. 
On 4/1D/95 borehole 
advMced With 9 7/8 In. 
bit using mud rctmy 
!hen 6 in. steel casln9 
grouted In 11nnulas with 
neat cement, 11! 91.0 It 
component bedr0<:k 
enc:ounte!lild 

4/11/95@10:24 
Began Run 1 

OEl'lH $CALE: 1 :2 
OFllLUNG CONTRACTOR: LAVNei•WESTERN 
ORILLER: M. VOGT 

LOGGED: J, MILLER 
CHECKED: S, TILTON 
CATE: 5124195 

Golder Associates 
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. 

-

-

-
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RECORD OF DRILlHOLE PZ-111..SD Sho.t 2 af 2 

COLI.AR Eil.51/: .illlB,2 PROJECT: I..A!O!.AW/RI.PS 
PAOJECT NO: 943-2848 
LOCAllONi 11Fll0!3ETON, MO 

OESCAIP110N 

199.G-209 .9 ft. 
F1'85h, very lhlckfv bedded. 
medium gray (N5), c:oan;ely 
crystalline, medium slrllrig. 
FOSSILIFEROUS LIMESTONE 
lJpper0.1 ft. abundl'Ul!ly 
f01slllfercus 

C) 
0 _, 
!,;! 

I 
Cl 

OOl<ING METHOD: MCCont& waler 
OfllWNG OAT£: 4/t11!15 
OflJU. AIG, Schramm 

J.Joi:11 PL,1'1ionar P-Pahhfd 
l'•F~ C4mKI K~ -· U•UrlclJlaling s~ 
B,Blddng ST,&app,Kt 11-Rl,ugt, 
F•FWIIOn ~lrrogu;,, YR0V.~ 

► Ill DI 
ci a: a: g eu;v "'~ ii"' - z 153 ROD i:! ... 

DEP1"1l z 
~ ffi .. rsH 1 ii! u., 

lflJ a: H,~ ....... 0 D 1 
N.,llllCl!I.,. .. ID 

d 210 End of Record of Drlllhoia 
at209.9ft 

209,90 :!OQ,,HJ 

•218 

.-2;!,! 

-· .. 224 

OE'PJ'H SCALE: l :2 
OA!LUNG COllm'IAC:TOR, LAYNE•WESTERN 
CRILI.ER: M. VOGt 

l.OOGEO: J. MIU.ER 
CHECl<EO: 8. TILTON 
DATE: 51241!1!; 

DATUM: MSL 
COORDINATE!HI: 11l68638.1 
AZlMUTii: D 

C!l 
~ :c 
ffii',1 t; 

ti z :Cc Ii! C 
:ii!: 

a 'i' .., S: ... 

e: 111934.e 
INCUNA'TlON: -110 

z 
0 
F 

i NOTES 
~ ~ii:. ~ I WATEF!I..EVE;LS =TINUITY DATA I-

(I) 3 lL ~ 0 INSTFIIJMENTATICN !,! 
lYPEAND "'r.i "'o SOAFACla i"' tlEBCAIPTIOff 

IE f la! oE 
$'.s'.il: •.,,..,NI 
irn:1.1. cca:a:icc: 

... 
oi88i ! 
n-flllu""' 

~~Ul2/l! 

4/11195@ 12:08 
End Run 1 

Golder Associates 
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Survey Coords: 

Drilling Summary: 

Well No. Pz-,11-so 

Boring No X-Ref: PZ-111-so 

PIEZOMETER CONSTRUCTION SUMMARY 

Northing: 1068638 rt. Elevation Ground Level 459.2 ft. NGVD 
Easting: 515835 It, Top of PVC Casing 461.55 It. NGVD 

Construction Time log: 
Start Finish 

Total Depth 210.0 ft. 
Borehole Diameter 10 ;n, (0.0-96.0 11.) 5 7/8 in. (Sl!.0-210.0 11.) 

Casing Stickup Height 2.33 ft. 
Driller Layne-Western 

St. Louis, MO 

Rig CME 75, Schramm Portadrill T660H 
Bit(s) 6 1/4 in. ID Hollow Stem Auger Bit, NX Core 

5 7/8 in. Button Bit and 9 7/8 in. Tricone Bit 
Drilling Fluid Auger-None, NX Core Water, 

Air and Mud Rotary 
Protective Casing axe in. Square Steel, by 5 ft. long 

Well Design & Specifications 

Basis: Geologic Log X Geophysical Log X -
Casing string(s): C"' Casing S = Screen 

Depth String(s} Elevation 
+ 2.33 - 199.40 C1 481.55 - 259.82 

199.40 - 209.20 S1 25_9.82 - 250.02 

209.20 - 209.50 C2 250.02 - .249.72 

+ 0.50 - 98.00 C3 459.70 - 381 . .2.2 

- -
- -

Casing: C1 2 in. dia. Schedule 80 PVC, 
flush threaded with O-rings 

C2 2 in. dia. threaded PVC end cap 
(4 in. long or 0.33 ft.) (C3-see comments) 

Screen: S1 2 in. dia. Schedule 80 PVC, 0.010 in. 
machine cut slot, flush threaded with 
O-rings -

Sand Pack: 16-35 mesh Silica Sand, 195.8-210.0 ft. 

Filter Pack: Less than 50 mesh Silica Sand, 

194.7-195.8 ft. 

Grout Seal: Wyo-Ben Grout Welt Bentonite Slurry, 

3.0-176.0 ft., Neat cement, 3.0-98.0 ft. 

Bentonite Seal: Extra high yield Wyo-Ben (100%) 

Slurry, 176. 0-194. 7 ft. 

Concrete: 0.0-3.0 ft. 

Task Date Time -- --Drilling -- --CME75 -- --Schramm Rotary 4/10/95 9:45 -- --
-- --Geophys.Logging: 4/14/95 13:00 -- --

Casing: -- --
2• PVC 4/21/95 8:00 -- -a• Steel 4/10/95 14':0S -- --

-- --
Filter Placement: 4/21/IIS 8;:I< -- --
Cementing: -- -Development -- --
Bentonite Grout 4/21195 9:20 

Bentonite Seal ~ "i:is -·-·-···-· . -·-· 

Well Development 

Stabilization Test Data: 

Time pH Spec. Cond. 

Recovery Data: 

100 

SIO 

eo 

& 70 

~ 
eo 
.50 

"" 40 ... :.so 
20 
,o 

0 
0 20 40 eo 

TIME (Minutes) 

Comments: Surface Casing C3: 6 1/8 in. ID/ 6 5/8 in. OD Steel Casing 

Date Time --
- --
- --
'1/lt/95 t3:3a -- --
- --
4/l4195 16:00 - --
-- -
4/21/95 s:1a -- --
4/10/95 lll:21 -- ---- --
4/21195 9:12 -- --
-- --
-- -·-
4/21/95 f/:5() 

~ ii:ia -- --

Temp (°C) 

80 100 

Not to Scale Supervised by J. Miller Site LAIDLAW/OU2 RI-FSIMO 
Job Number ----,,94-=3,..._.,...,28,--4-,-8 ----- File Name PZl 11 SD 



MISSOURI DEPARTMENT OF 
NATURAL RESOURCES 
DIVISION OF GEOLOGY AND 
LANO SURVEY 

MONITORING WELL 
CERTIFICATION RECORD 

INFORMATION SUPPLIED BY OWNER 
SHE NAME 

OFFICE USE ONLY 

Rff tlO 

ROUTE 

CHECKED BY 

APPROVED BY 

WELL NUMBER 

CATE AECE!VED 

CHECK NO 

TRANSM!TT AL NO 

CROSS REFERENCE rm 

ENTERED 

'"' DATE APPROVED 

LAlDLJ.\W Be1De:ie:101--l 5'\NJTAl2• !..A1,.,1onu... ~z.- 111-5a 
SITE ADDRESS 

ADDRESS c1rv 

l B?i~ t--L /:)CDADWA ":)r. t_...,u,!) 

INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR 

STATE 

M,i 
TELEPHONE 

ZIP CODE 

~I~· -'4 J~ 3110 
STATE ZIP CODE 

Mo. f:;.310.;l 

LOCATION OF WELL 
SiiOW LOCATION IN 
SECTION PLAT 

COUNTY !:it. luwt:,, 

ELEVATION -~~c5c9c·c-'~---

SKETCH THE LOCATION TO THE WELL INCLUDING LIILEAGE ON ALL ROADS TRAVELED 
FAOMNEAAESTT WNSOAtll WAYS + 0 ,: '1~ 

<,, , • 

SMALLEST"• 

AREA NO. _______ _ 

LARGEST 1:, 

~ ,.:srrt &fl, 
o I (;. 

---·· 
SEC.~--_ TWN. --~1_ __ N,RNG ---~. ___ ,j)lA W 

LAT.~• ----=l!!_· ~" LONG.__:!_£_, ~-· ~* 

DESCRIBE LOCATION OF THE WELL SO WE WOULD BE ABLE TO VISIT IT 

\ 6l 

MON! ORING WELL INSTALLATION 
CONTRACTOR'S NAME 

LA,'-1£ Wesraz , Ca. '"". --------·---··- ------------+=='-"===-==='-----j 

□round 
5u1Ls,:u Fut 1nm Oui:rlptlon ol 
EluvllllUn: •hl,.t1 51nf..,• F n, lion 
Information ln 
lhla culumn tll 
be •uppll<td In 
the Fed from 
Surf11,;c ,;ulumn 

Otplh t• Bau 
of AnnuLlr Sul: 

lnpth to Bue ol 
B•ntonlto Sea~ 
0.plh le Baw 
111 S.~ndary 
FIHnP_,,11: 

Dtpl I• •P 

0.pth Lo 
Bottom of 
lh• SttHn: 

PkJQBntll 
Tol!II De Ill 

11L. .... 

Dri&IIIII 
T•t■IDe I ~/(.)_~-------

Type cl lr,laJerlllt 3Cl,.l. l:jU fV 

BOREHOLE 
DIAMETE!t. 

AHHULAR SEAL 

51/e, 

fypa: Ill Ben1cn11e Slulry 
D Canr,n\Slurry 
D Noo S!ulrv &iruaMe 

BENTONITE SEAL 
TyllO:[i llanloo!e SUrrv 

D Noo s1urrv Boololl!e 

Lell!llh cl Soa!:~fl. 

stCOHDARY FILTDI PACK 
Type: [i1 Sard {Dpllonal! 

□Manulac:lind 
G111111s11a: ~~"<.SO 

Lunulh; • 

PRIMARY FILTER PACK 

+----1 iyp,1:[)Sllld 
OMMulac:twed 

GruiSlla: It.· ~S 
l.enQlh; N-,t 

Ul11Qlh: 10
1 

L.nt1lh: 0,.31 FL 

Dtamtt1r. d- In. 

T)'f[tt: ~ 

TYPE Of BACKFILL: !:!Ai lb 

DRILLING CONTRACTOR'S 
NAME 

HPE OF !NSTALLATJON 

00 ABOVE GROUND 

STATIC WA TEA LEVEL 

0 FLUSH MOUNT 

FEET FROM MEASUHING POINT 

DATE OF ST Arn:: WATER LE.VEL 

ELEVATION OF MEASURING POINT 

MEASURING POINT !5 

IE TOP OF RISER PIPE 

0 OTHER 

DRILLING EQUIPMENT 

00 AIR ROTARY O AUGER 
TYPE _____ _ 

0 REVERSE 
ROTARY 0 OTHEn 

CENTRALIZERS USED 

[!'.I VES,AT 5 'TOTAL 

IE STAINLESS STEEL 
0 OTHER ___________ _ 

0 NO 

J,llJL TIPtE CASED WELLS 

SUBMIT ADDITIONAL AS BUILT DIAGRAM 
SHOWING WELL CONSTRUCTION DETAILS 
INCLUDING TYPE AND SIZE OF ALL CASING, 
HOLE DIAMETERS, AND GROLIT USED. 

DATE WELL CONSTRUCTION WAS COMPLETED 

4·.;iH5" 
I HEREBY CERTIFY THAT THE MONITORING WELL 
HEREIN DESCRIBED WAS CONSTRUCTED IN 
ACCORDANCE WITH THE DEPARTMENT OF NAT• 
URAL RESOURCES REQUIREMENTS FOR THE 
CONSTAUCTION OF MONITORING WELLS. 

SIGNA TUAE. (MONITORlNG)"'ELL CC:,NTRACTOR) 

~~( ?. \/.. -
PERU.IT NUMBER OA TE 

OtJl.:t!5bWM 

l'EIH.IITNUMBER 



IITl/11111 SOIL BOREHOLE 
LAIDLAW WJ.STI! SYSTEMS IIIC, 

Sir£ fWol£ ANO UlCA110H ORIJ..M NEIH0D: 
4.25 Inch I,n, 1-!alloll' SteM Auge,,-

s,t,MPfJNIJ UEl'HOO: 

LAlDLA\UOUe RJ-fS/MO 
SPLlT SPOON, 2.0 ;nch □.D./1.S inch LD, CSP) 

VEST LAl<E LANJ)F"ILL SHELBY TUBE• 3.D rneh □.D./2 13/16 inch l.D. (Sri) 
□PERABLC UNIT 2 WAlERU\6. 

TIME 

OA'IE 
NORTHING: 1069002.0D 

CASI«; DEPffl DA'T'Ulil EASTING, 515674.01 El.£'/ATIC)ff 4 5 7. 9 

DRU RIG CME 75 SURFila: CONOmQNS 

NG.£ VERTICAL BE'ARING 

SAMP1.E HAMMER 1◄ 0 lbs. 

~ ~ I I I lWiFl.E HIJlaJt ~ 
lfG I I DESCRPl10N OF IIA1liRW. 

I-
i,,.... 2 I.I' 

~ 
{0.0-4,D t't.) Leese to c:or1pc.c:t, r1ec:lero.ti, -i- 2 air yellowish brown ClOYR 514) to c:lo.rk greerotsh -,_ 

2 ~!fXl gray CSG 4/D, SILT, trcu:;:11 Fme Gro.vel. -I- SP -- 1 7 .... NR. do.Mp, <ML), <f!LL) -..... 0 -I- -.... -,_ --2 ,__ ...-- -.... 5 o.c• -- 12 Z:W -'- 7 ICllll -.- SP -..... 3 6 

® -- -,_ -.... -i- <453.9) 4.D -
:::- 4 (4.0-8.5 Ft.) Very dense, r1ec:!i1JM btt,.1!5h -6 o.e· ... , 

~ -.... ,. .... 50/G a]' -ttt .... grny (5GY S/1), F-c: SAND, tro.c:E.' of -.... F;ne Gravel, SR, daMp, CSP), (f"ILU -- c:•crl.l .. , ... - SP -
:::- 5 

....... -.... 
@ -.... .,_ 

.... 1-1 -,_ ..... -i- •- I ,i- -- 6 

...... ..... - -I• .-1 @ 5,0 Ft., cobbles o.nc:1 r-ock encountered .... . ... -- ....... -- ..... It -.... - -...... 
-7 I 1-'I' I -- 11 'FI -- ■ ...... -, , '. - ■•• I -.... , .... -=- 8 

, ..... 
~ 

- -6 1.6· 
...... -- 7 2.0' (449.4) a.s -.... 

11 (91l7.J ti CB.5-10.0 Ft.l IJnste -- SP --9 s 7V -- V'9 0 -- --- 17V - -.... -- (447.9) ID.O --10 l,!U.11-w.t, n;,} l.O,.,po.c: i. Mi;:aiul'I Ol\.liSO -- 3 D.6' t,t II 

~ -- 4 2.0' grey t5ll 5/lJ, f'-c SAND, tr!lc:e of' -- ...... , F,ne (j,-c. vel, SR, Mo;S t, (SP), CF'ILL> (447.3> I0.6r -.... g (JS:C 
y " SP -

:::- 11 s 17V (10.6-20.0 f't.l IJnste -
v,;i @ -,_ -.... i.'V -- V'9 -:::--12 - - -4 a.a• 17 V ~ --- 20 2.0' V'Q --- 14 -.... (4Ur.) 

7V - SP --13 9 -V'9 ® --- ,v -- V 'O -;:-14 3 '8 - -o.z· ,v SP -- 3 !]"' V '9 0 --
~R 

CUlli;! -- 7V -

LOG 
80RING HO. 

PZ-112-AS 

SllEET' 
1 OF 3 

DfllUJNG 

START FINISM 
TIME 11ME 
13,eo 1s,2s 
DATE DAlE 

4/10/95 4/10/95 

REllW(S 

Dr"i\ling very 
h,i.rc;I f'ror1 
s.o-a.a Ft. 
Split Spoons 
not coltec:ted 

~ 
8 
C) 
z 
::::i _, 
l2 
C 

t:: 
iii 
t:: 
t,; 

,,; 

~ 
Q 
1.1.1 
t!) 
(.:, 

g 

Q ..,, 
m 
n. 
' I": ..,, 

::r, 

d z 

~ .., 

~1 
!I 
~ 
0 
~ 
:c 
(,) 

! 

l 
:r.! 
~I 

~1 
I:!; 
~ 

VI 
< 
N --N 
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"""""'"' LAl0LAW WAS'rE 8Y81l!M8 INC. 
SOIL BOREHOLE 

SITE llWIE AHO lbcATION DRIU.ING Mt1HOO: 
4,25 ineh LD. H0ll0w Sttn Auger 

s.UIIMG MEnt0D: 

LAtDLA\UOU2 ~H"S/MO 
\JEST LAKE LANDrlLL 

OPERABLE UNIT 2 

SPLIT SPDCiH, c,D ;nc1, O.D./1.5 inch I.D. CSP) 

SHELBY TUBE, 3.0 inch O.D./2 13/16 Inch !,D. (SH) 

WA'l'ERl.f.VEI. 

1K 
D,\1£ 

NORTHING, 1069002.00 
MlUII EASTING, 515674.Dl El.£VA110t,1 4 5 7. 9 

DRU. RIG CME 75 SURFACE CONDfl10HS 
ANGLE VERTICAL BEiVllNG 

S,UILE HMIM£R 140 lbs. 

.... -,_ -::-16 .... -
=-11 
I-
'--
~18 
I-.... ... .... 
-19 
'---1-
-20 ..... ..... .... ..... 
:;:- 21 ---...-22 -----23 ---.... 
=-24 --:::.. 25 -.... ,_ 
l-

~26 -... -::-27 .... 
;... 

l-

:=-2s --
=-29 --,_ .... 

50/5 

5 
3 
3 
3 

3 
4 
E, 

a 

l2 
17 
16 
15 

4 
2 
J 
7 

3 
3 
10 
21 

v~ 
17 V 
V 'It_ 

D.ll' 17 '17 ~ 
2.0"V'QJ1 
Ul!Xt7V -

V'.i 
17V 
V 'ii 

o.1• 17 V lie 
aii" V 'ii 
Cl!~> 17 V 

V '.i 
~v 
V '.i 

SMIU NIJl&R ,,., 
0ESCfflPJION 0F WAttRW. 

c!0.6-20.0 f't.) \Jo.ste 

1.5' Ull <20.0-20,5 f't.> f'",r"n, green.Sh l;llo.ck 
air t---, <SG 2/tl, CLAYEY SILT, NR, dar,p, 
1s~, ; : : ' I 1 \ CCL-Ml), (F' ILU 

: ; ; : (20.5-22.0 l'"t.) Lo0Si.', "'edluM light gro.y 
; : : : C!>l6), F'-c SAND, NR, do.Mp to MC;st, CSP), 

.- <FILL) .... 

.... w 

...... I 

41•-, ..... ..... ..... .... 
'w•• .... ..... 
• t ~ J 

::::~ 
4 •• .. ..... 
::::-
...... 
, ... 

(22.D-24.0 ,t.) Stiff, g,-e..,nlsh blGCk 
cSG 2/1), CLAYEY SILT, NR. wl!'-t, 
CCL-ML), (ALLUVIUM) 

(24.0-26.0 rt.> Oense, ao...-k gr..-enish gro.y 
(SGY 4/U, Frn SAND, NR, wet. CSPl, 
(ALLUVIUM) 

(26.0-28,0 f"t.) L00Si!', OUYI!' gro.y 
(SY 4/1), CLAYEY Fine SAND, NR, 
wet, CSC>, (ALLUVIUM) 

ccs,0-36.0 Ft.) C0r1pGct to dense, olive 
gro.y <SY 4/l>, F'1ne SAND, NR, wet, CSP>, 
<ALLUVIUM) 

SP -
0 ---,__ ---
SP --
© -----,-- ---
SP --
® ----(437.9) 20.0 --

20.s --
/ SP --

® ----22.0 ----SP --@ ----(433.9) 24.0 ----SP --
@ ----(431,9) 26.D ----
SP --
@ ----

(429.9) 28.D ----
:SP --@ -----

LOG 
BORING NO. 
PZ-112-AS 

SHEEr 

i:! OF 3 

STI.Rf 
DIE 

13•20 

DA.TE 
4/10/95 

FNSH 

MlE 
4/10/95 

REMARl<S 

first wo. te.
encoun tl!'r-ed 
@ 23.0 H. 

I 
c., 
z 
:::i _, 
a: 
0 

CD ... 
CD 

~ 

N ti! 

h ~ ... -
11' -N 

Cl. 



Ill/Ill# SOIL BOREHOLE LOG 
LAIDLAW WASTE 8Y8TEMI INC, 

sm: HAM£ ANO t.OCA110N DfllLI.RI ME'IHOOl B0AINC NO, 

425 lnc:h t.n. Hollow SteM Auger PZ-112-AS 

Slim 

SN.IPLN Mml00: 3 OF 3 

LAIDLAWOU2 R[-FS/MO 
SPL[T S?a□N• 2.0 Inch 0.D./1.5 ,nc:1'1 I.D. CSP) Ofl!WHQ 

WEST LAKE LANDFILL SHELBY TUBE• J.O Inch 0,0,/2 13/16 Inch l,D. <SH) . srARr FINISH 
OPERABLE UNIT e . Wlt.1!ft 1.£\/El. 1NE TIME 

1IME 1:.1,20 l5•29 

DAlE DATE OATE 
NORTHING• 1069002,QQ 

CASING llEPDi 4/10/95 4/lll/<JS 
DATUM EASTING• 515674.01 ELE.VA110N 457.9 

DftlU. RIG CME 75 SURF,1,CE CONDITIONS 
ANCL£ VERTICAL ~ 

SAMPU: I-WIMER 140 lbs. 

!J 3 I I I SMFt.E NllllllER ! 

I 
RIO i R9IARKS 

;: I! DESCRPnON OF WA1ERW. 

.... 10 U!' :::: ~ <2ao-3e,.o Ft) C01"1p0.c:t ~ dl!'nH, olive -.... 30 air gro.y CSY 4/1), Fine SAND, NR, wet, CSPl, -... ,. -~ S0/6 <&Ol!l (ALLUV[UMl SP .... .. ... -:::- 31 ...... ~ @) -
: : : : t- -- ..... I- -.... .. .... -- ..... II- -:::-.12 I I I ,j, i-

Frori 32.0-34,Q Ft,, !iD.nd bi!C:OMl\'5 f-r, - -9 J.ll' ::::~ -.... 1l a.ii' grCLmed -- u (50:0 ...... SP -I,,_ ....... -·-33 16 : ~;: ~ @ -.... 
11-1 ■ t, -.... , .... -.... . .... -.... ,r ~ I' I -...... 

:::-34 .... ,...,_ 
frOM 34,0-36.0 ft., SCllld beCOME'S f-c - -10 i:!.~· 11 I I -.... lJ u ··- . gr,:uned -.... ........ -15 kll!Ol! .. ,. ... 

Sf' I- ..... ~ -::-35 20 ., ... 
@ -........ -

I-
.. ~ . , -.,, ..... 

I- ....... -.... . ...... (421.9) 36.0 -i...-3e t:.nd OI' ::.oil ~ore hale Log at ;;,to.u • t. -- -- -- -- -
=-37 --- -- -- ----38 -- -- -- -- --39 -- -- -.... --- -
=-40 --.... -.... -I- -t--41 -.... -.... -I- -- -
=-42 --
I- -
I- -I- -::-43 --- -- -
I- --« -I- -- -- -- -

~ 
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w 
::i, 
I 

w z ... 
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C: u 
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Well No. Pz-112-As 

Boring No. X-Ref: Pz-112-As 

PIEZOMETER CONSTRUCTION SUMMARY 
Suivey Coords: Northing: 10~02ft, 

Easting: 516674 II. 

Drilling Summary. 

Total Depth 36.0 ft. 
Borehole Diameter 81/4 in. 
casing Stfckup Height 1.90 ft. 
Driller _Layne-Western 

St. Louis, MO 

Rig CME75 
Bit(s) 4 1/4 in. 10 Hollow Stem Auger Bit 

Drilling Fluid Auger-None 

Protective Casing BxB in. Square Steel, by 5 ft. long 

Well Design & Specifications 

Basis: Geologic Log X Geophysical log -Casing string(s): C .. Casing S "' Screen 

Depth String(s} Elevation 
+ 1.90 - 29.60 C1 459.Ba - 428.33 

29.60 - 34.40 S1 428,33 - 423.53 ---34.40 - 34. 73 C2 423.53 - 423.20 

Casing: C1 2 ln. dia, Schedule 80 PVC, 
flush threaded with O-rlngs 

C2 2 in. dia. threaded PVC end cap 
(4 in. long or 0.33 fl.} 

Screen: S1 2 in. dla. Schedule 80 PVC, 0.010 in. 
machine cut slot, flush threaded with 
O-nngs 

Sand Pack: 16-35 mesh Silica Sand. 28.0-36.0 ft. 

Filter Pack: Less than 50 mesh Silica Sand, 

26.6-28.0 ft. 

Grout Seal: Wyo-Ben Grout Weil Bentonlte Slurry, 

3.0-15.0 ft. 

Bentonite Seal: Extra high yield Wyo-Ben (100%) 

Slurry, 15.0-26.6 ft. 

Concrete: 0.0-3.0 ft. -----------..---
Comments: 

Elevation Ground Level 457.9 It. NGVD 
Top of PVC Casing 459.83 ft. NGVD 

Construction Time log: 
Start Finish 

Task Date Time Dale llme -- - - --Drilling - -- -- --CME75 4/10195 13:20 4/t0/95 15;45 -- - - --Schramm Rotary - -- -- -- -- -- --Geophys.Logglng: - -- -- --Casing: 4/10/96 111:30 41101115 tij;40 - -- -- --
-- - - -
-- --· -- -
-- - - -Filler Placement: 41101115 1$;40 4/10195 16;59 --Cementing; -- -- -- --Development 
~ -- ~ --Sentonite Gr0t1t 4/lD/96 11:15 4/JD/95 17:40 

Bsntonite Seal 4/lD/95 17:12 4/10195 ""iF,i -- - -- --
Well Development 

Stabilization Test Data: 

Time pH Spec. Cond. Temp{"C) 

Recovery Data: 

,1;10 

SIO 

ao 

I 
?O 
150 
:.o 

"" 40 ..., 
.30 
20 
10 

0 
0 20 1110 so 100 

TIME (Minutes) 

Not to Scale supervised by s. Cosio 
Job Number -----94"""3--2=8-48,__ ___ _ 

Site I.AIDLAW/OU2 AI-FS/MO 
File Name PZ112AS 



MISSOURI DEPARTMENT OF 
NATURAL RESOURCES 
DIVISION OF GEOLOGY AND 
LAND SURVEY 

MONITORING WELL 
CERTIFICATION RECORD 

INFORMATION SUPPLIED BY OWNER 
SITE NAME 

OFFICE USE ONLY 
11£F NO 122 89 
ROUTE 

STATE WELL NUl,HIER 

CHECKED UY 

APPl10VEO !IY 

WELL NUl.!BEA ,._ 

DATE RECEIVED 

CHECK NO 

TRANSMITTAL NO 

CIIOSS REFERENCE NO 

ENTERED 

"' "' '" DATE APPROVED 

L ,</IDllW &1.o647Z+1/ .5N,'//#I. l'L- //.;J-,45 
SITE ADDRESS STATE ZIP CODE 

/ 6.ff,:;',ls,' 
TELEPHONE 

,!J/',I- .7W· 37/0 
CHY STATE ZIP CODE 

,w,.. 6.!l/.0,l 

INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR 

LOCATION OF WELL 
SHOW LOCATION IN 
SECTION PLAT 

COUNTY :ST. /.a,J/-j SKETCH THE LOCATION TO THE WEt JNCLUO!NG MILEAGE ON ALL ROADS TRAVELED 

ELEVATION ~~z~r __ _ fllOM NEAREST TOWNS OR GHWAYS .,. 
Q~ ( 

AREA NO _______ _ 

SMALLEST 1/, LARGEST t< 

sec. __ TWN. ¢1 N.RNG S eJIIRw 

LAT. .!Jf:, Q ~. __!E_.. LONG. ____fQ_. ,Z(,, ' ~-" 

OESCA!BE LOCATION OF THE WELL SO WE WOULD BE ABLE TO VISIT IT 

Ground 
S11rlaco fHt !ram 
Elavalloo: I Surfau 
lnformaUon In 
lhl• column to 
be ■uppUed In 
the Fecrt from 
Surf■ Cfl column 

Dlpth i.. B.111 
•I Annular Sul: 

0.plh Lo Bao ol 
Bent.nit. Sut 
DlpUlb&.M 
■lhcuul&l)I 
Fltt.rPack: 

b •P 

D•ptb ta 
Baltomol 
1h11 Scrnn: 

,0 

0 

PROTECTIVE CASING SEAL 
Jvpu: [iC="'-

□ Com«1l Shmy 

RISER PIPE 
Longlh: ,3/. $ I 

D\amfllar..:J" 

TyDOolldai111IIII; S('J./.61:;, 

BOA£HOLE 
IM.MmR: 

AffNUURStAL 
Type:0Blln\0nhl S!u11v 

a~1s1urrv 
Q Non SUrv BentcnN11 

BEKTONITE SEAL 

fvJ:1:1:t:il 6":nlt:iiilll 51.rl'/ 
D Hoo Slur,y Benl!ln4o 

Lo11R!h ol Sfft ~FL 

SECONDARY FlLTIR PACK 

'"· 

Typo; [JS.rid {OpU.n&I} 

□Manul~ind 
011111 SU.: ;,'6~ <(5lJ 

Len11lh: M 
PRIMARY FILTU PACK 

+-----< Typa:[]Sard 
OMomJlldwod 

Grmsiza: /irJ5 
l.snglh: µ" 

Dllimthr: ,.l In. 

Typ.: µye, 
TTPE OF BACKFILL: ..5.t./MfJ 

~ '> 

i 
~ 

,,. 
MONIT I WELL INSTALLATION 
CONTRACTOR'S NAME 

DRILLING CONTRACTOR'S 
NAME 

TYPE Of INSTAttATION 

~ ABOVE GROUND 

STATIC WA TEA LEVEL 

0 FLUSH MOUNT 

FEET FROM MEASURING POINT 

DATE OF STATIC WATER LEVEL 

ELEVATION OF MEASl/RltlG POINT 

MEASURING POINT IS 

[j TOP OF RISER PIPE 

0 OTHER 

ORILLING EQUIPMENT 

0 AIR ROTARY [iii AUGER 

0 REVERSE 
ROTARY 

CENTRALIZERS USED 

TYPF ¢411,/.£/I 

0 OTHER 

□ YES, AT ------------1 
0 STAINLESS STEEL 

□ OTHEA-----------
[l! NO 

MULTIPLE CA.SEO WELLS 

SUBMIT ADDITIONAL AS BUil T DIAGRAM 
SHOWING WELL CONSTRUCTION DETAILS 
INCLUDING TYPE ANO SJZE OF ALL CASING, 
HOLE DIAMETERS, AND GROUT USED. 

DA TE WELL CONSTRUCTION WAS COMPt.ETEO 

I HEREBY CERTIFY THAT THE MONITORING WELL 
HEREIN DESCRIBED WAS CONSTRUCTED IN 
ACCORDANCE WITH THE DEPARTMENT OF NAT• 
URAL RESOURCES REQUIREMENTS FOR THE 
CONSTRUCTION OF MONITORING WELLS. 

ATURE lDRILLl~G CONTRAC ORI 

_. ~1t:v•,1 '•:°'t r Yi.A l'w ~. 
DATE I 

a>/.:1.nlW;'M .S·#·95' 
Ol!ITR,l?,'.l,;1?~.: • Will~~ .. : U~l'..i:i_:r:'' ~~N,~R~' ~.'i~''. 1

1
0f!IW1 WL I I C.rnl 1 !tAC.Tllfl PIN~:,~~t~~;1,i -·- --- ?t ,., 



.,-,:·· 

(_ _______ , 

JIii/iii# 
LAIDLAW WASTE B\1'8 B INC • 

SOIL BOREHOLE 
SITE NM!£ ANO LOCATION IRUIGIIElHODt 

LAIDLAWOU2 Rl-FS/MO 
~EST LAKE LANDFILL 

OPERABLE UN[T 2 

NORTHING, 1069233,33 

0.0-40.0 Ft.- 425 Inch [.D. Hollow SteM A1.19er 

40.0-109.3 Ft., 3.875 tnch Mud R1:1t11ry <Tr1cone) 

SWPUG YErH00: 

SPLIT SPOON• 2.0 :och O.D./1.5 Inch 1.0.. CSP) 

SPLIT SPOON• 3.0 loch O.D./.375 inch I.D. <HD) 

WA1IR LEWl. 

1IME 

QA'IUM EASTING• 5!5759.85 aJ.\'AtlON 4'59.9 CASING DEPtN 

DRU. RIG CME 75 - TRUCK MOUNl SURFACe: CONDl1'l0HS F'11ved "'01ld 

ANGlE VERTICAL SfARINC NA 

s.t.MPI.£ 1WA1ER 140 

!1 ~ I I I SAIIPLE Nlll&.R 5 

i 
NC i 11 Ii! DE:Sr::ftF1'ION OF IIA11ERW. 

<0.0-20.0 f't.> No s11Mples collected, see 
Soll Borehole Log PZ-113-AS f'or 

16 
desc:riptlons 

17 

18 

19 

C439.9) 20.0 20 
2 C20.0-c7.0 f't.) Stiff. Olive Q,-o.y 
s C5Y 4/D, StL TY CLAY, tro.c.- very F'inE!' SP 
9 So.nd, NR. Moist, (CH), (ALLUVIUM) 

0 21 

6 
22 e SP 

13 
@ 

23 
5 
7 SP 
7 

@ 24 

2 
25 7 SP 

7 

© 
26 4 

6 SP a (432..9) 27.0 @ 27 (27,0-40,0 FtJ CoMpo.ct, dnrk greenish 
gro.y CSGY 4/1), Fine SAND, SOME' Clay, NR, 
wet, CSC>, (ALLUVIIJM) 

28 ... 
29 

LOG 
BORIIG NO, 

PZ-113-AD 

OF 7 

DRILLlfC 

srARt FNSH 
1IE 'l1M£ 
11,03 1s,so 
D.411E MTE 

4/2.6/95 4/27/95 g: 
z 
8 
c., 
z 
::i 
...J 
c2 
Cl 

IX w 
..J 
..J 

S: 

~ 
C 
I.IJ 
c.:> 
C!') 

9 

lo' 
:i: 
1= 

j 

~ 
!? 
:!.:: 
:I: u 

\fl 
C" 

' ii: 
' "' 

Lt.: 

~ 
Ci 



""""""' LAIDi.AW WASlli 8Y8Tl;M8 INC. 
SOIL BOREHOLE 

S11E Mot£ NIIJ ~TION 0RIU.IIQ IIE1lt00: 
o.o-40.D Ft.> 4,25 lnc:h l.D, HoUow SteM Auge!" 

40.0-108.3 ft., J.875 1nc:h Ml.id Rota.ry CTr-,com~> 

~ IEIH0D: 

LArDLA\UOU2 RI-FS/MO 
~EST LAKE LANDFILL 

OPERABLE UNIT 2 

SPLIT SPOflN, 2.0 Inch O,D./1.5 inch !,IJ. CSP) 

SPLIT SP□ON• J.O Inch a.D,/,375 il'IC:h I.D. (HD) 

NORTHING• ID692JJ,3J 
DAl\lll EASTING, 515759.85 EL!VATION 459.9 

WAliRLEWL 

1lllE 
tlATE 

CASING D£P1M 

DRll.. RIG CME 75 - TRUCK MOUNT SURFACE CONOl1lONS 
ANGLE VERTICAL BEARING NA 

SAMPlE WMMtR l 40 

..... -i--:::- 31 -i-..... 
:::--32 ..... ..... 
=..33 ..... ,,... 
'-

:::...34 
i,_ -1-

:::-- 35 
,_ -i-
::-36 --i--

=-37 --
=-;ss ---
=-39 
1-------40 ----=-•1 ----42 ----7-43 

,_ 

=-" --i-

4 
B 
9 

6 
e. 
8 

4 .., 
11 
13 

...... ..... ...... 

. ,., ...... 
I•• ■ 

- --- ■ 

SMtPLE NUl&R 
AND 

tllSCfllP1ION OF IIA'IIAW. 

(27.0-40.0 Ft.) Co,-,pQct, dnrk: green1Sh 
gr-o.y <5G'f 4/1), fine SAND, so,-,e Ctny, NR, 
wet, CSC), CALLUVlUM) 

C40,0-41,5 Ft.> Cor1pnct, tight br-o.,n 
(5YR 5/6) to po.le yeUow;,sh browr. 
C!OYR 6/2), MedlUM SAND, t1"11Ce very Finl!' 
So.nd, NR, Ht, tSP>, CALLUVlUM) 

Ul,5-44,0 •t.) Co..,po.ct, light brown 
<SYR 516> to light b,-own C5YR 6/4), rinE' 
GRAVEL, NR. "et. (G\J>, (ALLUVIUM) 

- C-44.0-48,5 ft,) CoMpc.ct, clo.rk yellowish 
br-c.,n (IOYR 4/2), l"IE'diUM SAND, trtice 
conrse Soricl, tr-QCt' F'inli! So.nd. NR, wet, 
<SPl, CALLUV[UM) 

----------------------------... -------------------(419,9) 40.0 ----SP -
(418.4) 4!.S 

© ------
SP --
0 ---- ---

44.0 SP --~® -----

LOG 
B0RIHG: NO, 
PZ-113-AO 

SHEET 

2 OF 7 

DRIWNG 

mRT 
TU!: 

ll•OJ 

D,t,1£ 

FINISH 
1lME 

15•50 

D,t,1£ 

4/26/95 4/27195 

AEUARKS 

f= z 
0 
t) 

§E 
::I 
i2 
C 

Cl!. 
w 
..I 
..I 

~ 
-; 

~ 
Q 
I.LI 
Cl 
(!l 
g 

a:, ... 

.... 
V, 
<>:. 
'= 
::,:' 

6 
0 
3.:: 
::c 
(..) 

II'' 
(;' .... 
.n: 
' '4 

..._ 
l;i: 
C: 

re 
h ~ 
-a:. .... 

Cl. 

•• LL. 
·2 0 < :z :z 

a:, LL. 
0 --:, G: 



Jl//f/Tlllfl SOIL BOREHOLE 
UJOLAW WASTE 8Y8TEll8 INC. 

Sli£ NM.I£ ANO UlCATION DIIILUNS IEl'HOO: 
·. --------· 

OJJ-40,0 t"t.J 4.25 ind, I.D. Hollow Stel'l AugE'r 

40.0-108.J f't, 3.875 inch Mud Rotti.r-y CTr1cone> 

~ IIE11Ql; 

LAlDLAV'/QlJ2 R[-FS/MO 
SPLIT SPOON, 2.0 inch O.D.11.5 ,nch l.D. CSP) 

WEST LAKE'. LANDF'lt.l SPLIT SPOIJNi 3.0 inch O.D./.375 inch I.D. (HD> 
OPERABLE'. UNIT 2 WATER Lf3IEL 

111£ 
DATE 

NORTHING• 1069233,JJ 
CA5INQ OEPIH OAltlM EASTING, 515759.SS EllVATION 459.9 

0Rl.L RIG CME 75 - n.ucK NOUNT SURFACE: CQNOntOHS F>nved r-oncf 

ANGlE VERrlCAL ENtlNil NA 

SAMPLE HAMMER 140 

~ ~ I i I SMIPL£ NUtaR 5 
IHI i I tacRIPTICIN OF MA'IERW. 

I-
5 ····~ (44,0-48.5 Ft.) C01'1PCC'I;, <'lllrk yeollowiSh -.... ~:. ,1,IF ..... 6 . ... bro•l'I (lOYR 4/2), l"edlun SAND, trllCI' -- 9 3!1Zl ..... !-- coc;r-se Sti.nd, truce FinE'! S11nd, NR, wet, SP -.,_ -;:::--46 2 ....... cSPJ, {AL.LUVIUM) -.... 

® Ill I -,_ ... • I I -'- ..... -.... ...... -
::- 47 I I ._ • 1-- - -a 1,1' -- 13 Iii" .... ~ -111-:r .... 15 ~5!W 111 I -t- ........ SP -'--48 19 

.. '■• t- @) -- ....... -- ....... -lo- t' •• C48,5-49,5 f't,J Co!'lpll.ct, oHve 9.-11y -.... .... t t 

(SY 4/1), F,ne SAND, SOM(' l"ledluM Sand, -i--,49 : : : : .... i--- -..... 10 ll':l' . ... ~ NR, wet, CSP), (ALLUVIUM) -.... 10 [a" ...... -..... 
10 k•s~, ~ + .. + C49,5-SJ.0 f't.> Cor,pc;,ct, ol,ve gr-o.y -..... 1 ~ II • SP ---so 11 ............... <SY 4/1), Med1uM SANO. tr11ce f,ne Sand, -I' I I - 'I' t •• trace coarse So.nd nnd rineo Grnvel. trace @ -.... ........ Silt, NR, wet, CSF'>, CAL!..tJVIUMl -,... ...... -....... ._ 

'' "''" -:;:-51 "' ..... -~ - -6 OS ........ 

~ -- 7 li]1 .1,-'II I -....... - 9 ,si1 ....... ■ 

SP -- ••• ot -;::-52 7 .... - -...... @ -" ... - " .... -- ,.. ...... -,_ ..... ("106.9) SJ.O ---53 ..... -- 3 D,9' ::: ~ ~ (53,0-6!,:) F't.) COMPCIC"t. olive grny -- 6 rr, . ., __ ·.·- (SY 4/1), l'll!'diUl'I SAND. little So.nd, tro.ce -,_ 
5 •5~• F',ne Grc;vel. tre1ce fin!!' So.nd 11nd Silt. -- ..... ,t S? -l;i-. - NR, •et, CSV>, CALtUV!UMl -54 6 .. ,":. .. 

@ -- \ .. -.... ... :: : -- ~ :·~· -- -:::-ss :.~ ~ - - -E, 0.9' 4.- ... 

M 
-..... 4 ail' ·..-~ .. :. -.... 

5 <5XI ... SP -i- ::: •. --56 6 - -- ~:~ ~ : .. @ -- ... -..... ... ... . .. 
lo- ~ ... -:::- 57 ... .-: : - ,...._ -4 O.'il' ~ :t :-.--

M 
-..... 4 a]'" +~,""+; -

""'" 5 ◄S:!1 -..... •• .i" .. SP -::-SB & I!~\ '- -.. ' @ -- •,:•.,, ..... , -- ., I• -..... .If:: t -'--59 5 
, I • - ,-- -1.0· .... -- ... SP - 6 air •••I~ -.,.. .. ·.,. 

@ - 6 ISGll> . ·-:::~ -i- 7 -

LOG 
90ftlC NO, 

PZ-113-AD 

SHaT 

J OF 7 

DRUIMG 

STAR'F FNSH 
TIME TIME 
11"03 1s,sa 
DAlE llAlE 

4/26/95 4/27/95 

REMARKS 

z 
0: 
LJ ,_ 
"' :i 
I 

~ 
<t 
..J 

0: 
l.,J 
...I .., 
x 
-; 

Ee 
Q 
LIJ 

8 g 

al .,. 
al 
ru 
' M 
,r 
a, 

c; 
:z 
m 
0 
~ 

"" t<: 
\,, 

JI:' 

>-
ctl 

0 
5.:: 
:I: u 

I 
tr 
C" .... 
;;: 
' "' 

~ 
0 

C 
< 
"' ... 
N ... 
~ 
:=E 
~ 
UJ 

ff 



1111111 SOIL BOREHOLE 
LAIDLAW WAITE SYSTEMS INC. 

·. ----------~· sm: NAME HI) LOCATION DRII.LINQ MEIHODi 
Q.0-40.0 l"t.: 4.25 Inch I.D, l-loUow Stli'l'I Augll'r-

40.0-108.3 rt.> 3.875 il'IC:h Muel Rotc.ry (Trlc:onll') 

~ ME1H0&. 

LA!III.AIJ/OU2 R!-FS/MO 
SPLIT SP00Ni 2.0 tnc:h O.D,/1.S :nch J.D. CSP) 

\JEST LAKE LANDFILL SPLIT SPOONi 3.0 ;nc:h O.Jl./,375 inch I.D. Cl-Ill) 
OPERABLE UNIT 2 WA1ER I.ML 

TIIE 

°"TE 
NORTHING, 1069233.33 

CMINGDEPtH DATUM EASTING, 515759.85 EL£VA110N 459.9 

DRIU. RIG CME 75 - TRUCK MOUNT SURFACE COfGTIOHS Pa.ved roe.ct 

AHGI£ VERTICAL ~ NA 

SAMPL£ HN.IMER 140 

h ~ I I I I 

d 
SIIYIU MUl&R 

RfO 

i I! i DESCRIP110N OF' MA'tOW. 

._ -■• ol'.:., (53.0-&l.5 f't.) CoMpo.ct, oliVll' gro.y SP -...... .-... ol- CSY 4/1), Medlun SAND, llttlll' Siind. tro.ce -- . .. 
@ -: .... F;ne, ur-o.ve>l, tro.CE' fine So.nd onct Silt, - .. ,t .. ., -=-61 : ":,~ - NR, .,et, <S\ll, (ALLUVIUM) - -6 0,9· (398.4) &1.5 -- 10 aw .,,. .. 1 l.J -- 10 ~.,~ : : : :, {6!.5-65.0 ft.) CoMPO,c:t, dQ.t"k grHnlsh SP -lo- . ~ .. ;.... g.-o.y (SCiY 4/1), >95¼ fine to Mi.>dll.lM -t:::-62 12 ...... @ -... ' gro.1neol 51,11:lr-01.mcled SAND. (51. S~t. NR, -.... . ..... so.tvr-o.ted, (SP), (ALLUVIUM), gro.cles frr,pr -lo- ~ ... -..... 

'- -~ .... 
t::-63 ..... i,,-- ,__ -10 I.ii!" ....... -- 20 2.lf .... M -...... - 27 C<llllO HD -- .... , -:::,-64 45 .... ,. 

@ -~: ::~ -1,,- ....... -i.- . , .. -i.- ..... -=-65 ::: ·~ CE:iS.0-92.0 Ft.) CoMpo.ct to very dense, 
I---- -1.7' ........ -,_ 

all" , .... dO.r""k grll'enlSh g.-o.y C5GY 4/l), 75¾ f'inll' -.... ktS~J I'"""' SAND, 20% Mfl'diUM So.nd. 5% S;l t, NR, SP -.... •r ■.- --66 ...... 
'j;C. turc. ted, CSP), (ALLUVIUM) 

@ -..... - ■--~· -- I 1 .. 1 -- ....... -i- ••• •i-- -::-67 ~ ... ·- - -7 0.9' -i- 20 a]" 'It'll•~ -.... .... 
.25 •5~1 .... SP -.... -::- 68 ce ::::~ 

@ -R 1-111 -.... ....... -. ' ~ ' 
'- ■' ■' -.... ....... -=-69 ; :: :l- ,___ -10 1,4' .. ". -- 15 u ... -._ 

26 17DY.> ; : : : t HD -- --10 26 ....... ® -'-- ....... -- .... •;,,..,.,,, -..... ..... -..... •r• r -"R • ■ 

t-71 ..... !- I---- -B l,i!' .... -.... 10 rr- ::::~ -.... 14 t&OXl ... ' SP -,_ -=-72 22 
@ -::::~ -i- ... ' -- , 1-1" I -.... .. ...... -:::-13 ::::~ - -6 !.i!' ..... -.... 10 !l!' .. .. t -.... 

13 (60lc> ' ..... SP -,.._ ' ..... -
:::-14 17 • ••"= 

@ -: : : :i- -.... .. , .. -.... ..... -.... ... I I -. .. 

LOG 
B0RlflO NO. 
PZ-113-AO 

SHEET 
4 (lf 7 

DRILLING 
S,ART l'1NSli 
tlllE TIME 
11103 15,50 

DATE ll'TE 
4/26195 41"27195 

RSMICS 

~ 
8 
c., 
z 
::I 
0: 
0 

Co: w .., _, 
i 
-i 

Ea 

i 
9 

Cl .... 
Cl 
IIJ 

' M 
-.;-
Ii' 

ci 
2:. 
CCI 
0 
-:> 

.... .... 
::,_ 

'= 
::i 

~ 
C 
5.:-
5 

rr 
f 
r • -. 
-I: 

~ 
C 

C 
< :: 
;;; 
C. 

~ 
::e 
< z 
IL. 

ff: 



JTIIIIII SOIL BOREHOLE LOG 
l.AIDLAW WASTE 8Y81'EM8 INC. 

SITE NMt.E AHO LOeATION DRIIJJNG M£rH00; El0RING NO. 
0.0-40.Q Ft., 4.25 1nc:;h 1.n. Hollow SteM Auger PZ-113-AD 
40.0-108.3 Ft., J.B75 ll'!Ch Mud Rotnry CTricone) SHE£T 

SMtPUtC MEDIOD; s OF' 7 

LA[DLA\J/OU2 RI-rS/MO 
SPLIT SPDilN• 2.0 inch O,D./1.5 mch [.Il. CSP) 0RUING 

\JEST LAKE LANDFILL SPLIT SPOON, J,O inch 0,D./.375 Inch I.D. CHO) SFARr FlHISH 
OPERABLE UNIT 2 WATER LM. ™E TIME 

,_ 11•03 15•50 

~TE DAT£ M1E 
NORTHING• 1069233.JJ 

c.ASlNQ DEPnf 4/26/95 4/27195 
0,.TIJM EASTING, 515759.BS aEVAllON 459.9 

DRlLL RIG CME 75 - TRUCK MOUNT SURFACE C0HOl'OONS Paved r-oo.d 

NiQ.£ VE:RTICAL 9E'.WofC NA 

&WPf.E HAMMER 140 

mi ~ I I I SUllE HUMBER I 

it I 
HID I ASMRKS 

OESCRPnOM CW MA'J&RW. 

i- 17 1.t' ...... <65.0-92,0 Ft.) COMPQ.C:t to very dense. -'- 25 u .... ~ da.rk gre..-nish gro.y (SCiY 4/l), 75:! Fine -i-
.. .,. t -..... 35 1ci1,i1 . .... SAND. 207. Medlul'l Sa.nd, SY. Sitt, Nit HD -"--76 36 Sil. tura.tetl, CSP), <ALLUVUJM> 

@ -.... ..... "' -- -
i- " • ~ ■ -•.fl♦• 

.... 
V 

"" ..... .. ..... -- ... II". - ~ 
"::::"77 : : : : ho,,- ---- -17 UI' ....... -._ ES u ... , lj. -- 34 (902) 

..... 
HD -.... I -.::._ 78 39 .. ~ ..... -...... 
@ ._ "' .... -

'- ..... -.._ ~ .... -._ .... -....... t-

:::-- 79 .. .,R 1-I-- ,-- -22 1,J' ..... -.... 28 21i' • N ♦ ,1, -..... -... 
28 k&S~l I•+ J SP .... -::-BO 31 • R ... 

@ -...... -i-
•• ... i;....... -•• tr • - .. ""' -

'.:), 
I 

' 
Ee 

0: 
Q ... 

..J ~ ..J 

i ::c u 
-; 

on; 
a'' 

I- w ..... - ,, 
~81 : ~:: I- ---- -IS 1.2' 

:::: ~ -- 24 aw -- 24 r&0'4l 
.... 

SP -- ...... -
=-82 36 ' .... @ -····- -- .... - .. -- r+ ,,. -- ....... -..... 
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lll/11111 
LAIDLAW WASTE 8"11TEU8 INC. 

SOIL BOREHOLE 
S'llt HI.ME ANO LOCATION ORILIIG MEIH0D: 

0.0-40.0 f't., 425 rnch l.D. Hollow SteM Auger 

40.0-108.3 ft., 3.875 11\Ch Mud Roto.ry CTr1c:one> 

SUIIMG U£rHOD: 

LAlOLA\UOU2 RI-FS/MO 
\/EST LAKE LANDFILL 

OP[RABLE UNIT 2 

SPLlT Sf'Oa.N• 2.0 mc:h O,D,/1.5 inch r.n. (SP) 

SPLIT SPIJIJH• 3.0 ;nch □.D./.375 ,nc:h I.D. CHD) 

NORTHING,: lll69233.33 
DAnlM EASTING• 515759.85 ELEVAllON 459,9 

WA1ERl&'E1. 

TIE 
D.l.1E 

DRU. RIG CME 75 - TRUCK MOUNT SORFM::E COtfOOl0NS 
ANGLE VERTICAL BE'ARING NA 

SAMPl.t K'MMER 140 

.... .... 
I,..... 
t:;:- 91 .... 
i
i-

:::- 92 
i
l.... 

.:::... 93 
i
i
i
i-

;::-94 
i.... 
i
i-

:::-95 
i
i
i-

i::-96 ---=-91 --.... 
:::- 98 -.... .... 

10 
!5 
20 
22 

:::-99 ~ 
.,.. 13 
~ 17 
:::-100 23 
..... .... 
i-

t;:""101 
i... 
i
i-

=-102 ---· ---103 

.... .... 
~t 0-4 10 
'-- ll 
i- 14 
'-- 12 

. . ~ .. . .... 
lr+lr-. 

... . .. ... ... 

SNFI.E HUMBER 
NfO 

DESCAIPl10H OF llfflRW. 

C65.0-92.0 Ft.) Cor,pa.c:1: to very dense, 
da.rk greenish grny C5GY 4/1), 757. f'irW 
SAND, 20"/. .-.ealuM Sc:md, 57. sat, NR, 
sci;tura.ted, (SP), <ALLUVIUM> 

<92.D-!08.3 Ft.) Dense, dc.rk greel'llsh 
gray CSGY 4/1', flne to c:oci;rse subrouncled 
to well ro1.1nded SAND, NR. snt,..rnted, 
CSIJ), (ALL,UVIUH) 

I 

i 
--------C367.9) 9e.O ------------------------------------.__ ----SP -

@ --------------------- -
SP 

® 
----

LOG 
BORlfG NO. 
PZ-113-AD 

SHm 

6 CF 7 

DRIWNG 

STARI' FlNl5ff 
TIE .TIM£ 

U,03 15•50 

M'IE ~'IE 

4/26/95 4/27195 
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""""""" LAIDLAW WA$TE 8Y8Tt!M8 INC. 
SOIL BOREHOLE 

sm: NAME ANO LOCATION ORIU.lNC MEl'HOO: 
0.0-40.0 Ft. 4.25 Inch !,D, Hollow Ster, Avger 

40.0-108.3 Ft., 3.875 Inch Mud Roto.f"y (T r1cone} 

MIPIMMmHOD: 

LAIDLAIU□U2 RH'S/MO 
SPLIT Sf'DDN• eo ;nch O.D.11.5 inch l.ll. CSP> 

WEST LAKE LANDFILL SPLIT SPOON• 3.0 l!\Ch 0.0./.375 inch {.D. (HD) 
OPERABLE UNIT Z WATER!.£\a 

nME 
DA1£ 

NORTHING, ltl69233.33 
CASING OEPIH O,l,i\.lM EASTING, 515759.B5 ELEVATION 459.9 

OAILl. RIG CM£ 75 - TRUCK MOUNT SURFACE COHClmOOS Pnved roe.cl 

NICl.E VERTICAL BE'AAING NA 

SAMPLE HAMM£R 140 

if ~ I ! I SHilP\.E NUtoaR f 
~· ~ 

>HD i OESaFnoN OF' UAleRW. 

I 
.... ~, ~ ~ 

LJ 
(92.0-!08.3 f't.) Oe>nse. dork greenish SP -.... . ~·- grny CSGV 4/1), fine to c□nrse subrounded @) -- ~-: ··:) -- to weH rounded SAND, NR, sl:lturatecl, --106 ., , ... ~ CS\J), (ALLUVIUM) .___ -- ~: ': -- ~ :·~ "j -I- l ~• .. -...... -.. --107 . .. -...... -- ~ \~:: '--- -- ... -

.=...10s 
.... -t+. -• t • 

(35t.6> -,t ~ .... 108.3 -.... • '"'.4 .._ 
End or' Soil Borehole Log n t !08.3 !'t. -._ -.... -::::-t 09 See PZ-!13-AD Rec:or-d of' Dr1Hhote For -
l"DCk desc::r;ptions -...... -.... -i- -:::--110 --,_ -:- -:- -

::::-1 11 --._ -.... -- -
=-112 --- -- -- -:::-113 --.... -.... -- -
::-114 --- -- -.... -t;:-115 --- -:- -.... -
,::-116 --.... -.... -._ -::-117 --'--- -
'- -.... -::-118 --- -,_ -.... -
::::-119 --._ -1-,. -.... -

LOG 
BORINONO, 

PZ-113-AO 

SHEET 

7 OF 7 

DRIWNG 

START FINISH 
fl,!£ TIME 
[(,03 15,50 

llATE DA1£ 
4/26/95 4/27195 
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Well No. PZ-113-AD --------
Boring No. X-Ref: Pz-113-AD 

PIEZOMETER CONSTRUCTION SUMMARY ____ _ 

Survey Coords: Northing: 1069233ft • 

Easting: 515760 It. 

Drilling Summary: 

Total Depth _____ 1_oa_._1_ft_. ______ _ 
Borehole Diameter 10 1/4 in. 
Casing Slickup Height 1.60 ft. 
Driller Layne-Western 

St. Louis, MO 

Rig CME75 -:::--_,,.....,,----,,,,_....,..,....,.,-~-""""""-.,,,.,,.----
Bit ( s) 61/4 in. ID Hollow Stem Auger Bit 

Drilling Fluid Auger-None ------'-'=-----------
Protective Casing 8x8 In. Square Steel, by 5 ft. long 

Well Design & Specifications 

Basis: Geofogic Log 2L Geophysical Log 
Casing string(s): C = Casing S = Screen 

Depth 
+ 1.60 - 98.60 
98.60 - 108.40 

108.40 - 108.73 

String(s) 
c, 
S1 
C2 

Elevation 
461.46 - 361.26 

381.2$ - 351.46 

351.48 - 351.13 

Elevation Ground level 
Top of PVC Casing 

Construction Time log: 

459.9 ft. NGVD 
461.46 ft. NGVD 

Start Finish 
Task Date Time Date Time 
□rilling 

CME75 st.:l/95 aioo /;/:l,195 9:30 

Schramm Rotary 

Geophys.Logging: 
Casing: o/3195 13:iO 513/95 13:30 

FIiter Placement: Sf3/!15 13,30 6/3195 1S:l0 

Cementin~ 
Development 
Bentonite Grout !W/$5 15:30 513195 18:30 
Bentonite Seal ~ 15:10 ~ "iit.io 

Well Development 

- --- 1-------------------

Casing: C1 2 in. dia. Schedule 80 PVC, 
flush threaded with O-rings 

C2 2 in. dia. threaded PVC end cap 
(4 in. long or 0.33 ft.) 

Screen: S1 2 in. dia. Schedule 80 PVC, 0.010 in. 
machine cut slot, flush threaded with 
0-rings 

Sand Pack: 16-35 mesh Silica Sand, 94.7-10B.7 ft. 

Filter Pack: Less than 50 mesh Silica Sand, 

89.1-94.7 ft. 

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry, 

a.o-n.o rt. 
Bentonite Seal: Extra high yield Wyo-Ben (100%} 

Slurry, 77.0-89.1 It. 

Concrete: 0.0-3.0 ft. --------------
Comments: 

Stabilization Test Data: 

lime pH Spec. Cond. Temp (°C) 

Recovery Data: 

,ca 
510 

I 
I 

80 

I 
70 
00 
150 
40 

I 

.., 
30 
20 

10 
0 

0 20 eo so 100 

TIME {Minutes} 

Not to Scale Supervised by 0, Alloway 
Job Number ----943--...,_!! ... B-48 ____ _ 

Sile LAIDLAW/OU2 fil-FSIMO 
File Name P.Z113AD 



MISSOURI DEPARTMENT OF 
NATURAL RESOURCES 
DIVISION OF GEOLOGY AND 
LAND SURVEY 

MONITORING WELL 
~.CERTIFICATION RECORD 

INFORMATION SUPPLIED BY OWNER 
SITE NAME 

REF. NO 122527 
ROUTE 

STATE WELL NUMBER 

CHECKED 8Y 

APPROVED BY 

WELL NUMBER 

CHECK NO 

TAAtlSMITTAL NO 

CROSS REFERENCE NO. 

ENTERED 
Phi Ph:? 

DATE APPROVED 

/1/bFI f',z:•/fE·AD 
CITY 

Sr. 
NAME · , 

J,11a 7,:µ.:; /,cc, 
CITY 

INFOAMATION'suPPLIE □'ev MONITORING WELL CONTRACTOR. ,.;, .,. •.· 

STATE ZIPCOOE:0 

M',, 6.:W'I 
TELEPHONE 

El'/-.#,tl/-.;17,c, 
STATE 

M~ 
ZJPCOOE 

68/;:,;2. 

LOCATION OF WELL 
SHOW LOCATION IN 
SECTION PLAT 

SKETCH THE LOCATION TO THE WELL !N ltfj-_14, ILEAGE ON ALL_ R9r".QS TRAVELED 
FROM NEAREST TOWNS OR HIGH AYS ,,,. Y-~ 

AREA NO. _______ _ 

SMALLEST¼ LARGEST'/, ___ ,,. ___ ¼ ___ ¼ ___ ¼ 

SEC. __ TWN. -~,/~Zc... N,ANG. --~£~ (9R W 

LAT.~• · ,//,,, ..JR_. LONG . ....12..'.• ~ _!iL .. 
DESCRIBE LOCATION OF THE WELL SO WE WOULD BE ABLE TO VISIT IT 

NOTE'. Alco<d 11111 lr;ictlon ol I lool 
b'1 dldlll1L 1101 b'l lneh&I. ~-------~ 

TopolRl:5111' 
Elov1111on: --~~ 

'/1,/,¢1,, 

trl~ l/59, 'f_ F .. t from 
E1eY1tton: Fl sm-
lnfonn•Uon In 
thfs column to 
be 11upplled In 
the Fed from 
Surface column 

Deplh t• B.IH 
•f Annular S.al: 

Depth to 
B11Ham of 
the Seteen: 

Plug Bilek 
Total De 
Oriaf11.11l 
Total De l 

/08.!. 

/08, 

.n-3'i ,_•ia'{ 
./ ...,.,,1,J 

Ji· I/I .:i,,,d 

"/I-¥¥ StJ ,~t 
4,t,1 jr11,el 

'1¢•53 
.jj11,lj/~11c. 

~(,.-<I/ 

::•,+t1.i!J/11,c' 

1------LOCKING CAP • dJ N {Clrclo one) 

CAP VENT. y /. lrda one) 
PRartCTIVE SING 
:rypo: .5TEEt.... 
Sll.n: 8''~8''x.5' 

TypoolMa!emt S(!Jl&;f'~ 

BOREHOLE 
DIAMETER: 

ANNULAR WL 
Typo; [l Benkmllo Slwrv 

0Cemon1Sluny 
0 Non Stunv Bernon Ho 

BtKTONITE SEAL 

Tyv,:i; Cl Bentonllo Slmy 
0 Non Sltnr,, BonlonHa 

LonqtttoJSeal; @,/ Ft 

SECONDARY FILTER PACK 
Tvpo: []Sand ' \ · {OP.{Jo11.11Q. 

0Mnnuiacllnod 
Qrnln Sue: < 5o 

Lonnth: £b 
PRIMARY FILT£R PACK 

+----l T~llfl; □Sarxl 
OM1111utm::1un1d 

GrBlnSLl:o: ~~-~s 
lenCllh: 

WELS EE 1 
lnll!lth: (0 
SlotSlta: 0,/){Dn 

1' I a.J J'Vi 
L:l-J-----ISUMP 0£TAILS 

Lt,vth: JJ13FL 
D11matu-: ~ In. 

Typr. PVC.. 
TYPE OF BACKFI~ 'j1Jl.1 

v.,, ~ ~>:i:t, '&f-,. ,._. T 

t 
~ 

MONITORING W L INSTALLATION 
CONTRACTOR'S NAME 

L.4 
DRILLING CONTRACTOR'S 
NAME 

TYPE OF INSTALLATION 

CJ. ABOVE GROUND 

STATIC WATER LEVEL 

0 FLUSH MOUNT 

FEET FROM MEASURING POINT 

DATE OF STATIC WATER LEVEL 

ELEVATION OF MEASURING POINT 

MEASURING POINT 15 

ffi TOP OF RISER PIPE 

0 OTHER 

DRILLING EQUIPMENT 

0 AIR ROTARY DI AUGER 

0 REVERSE 

ROTARY 

TYPE 

D OTHER 

CENTRALIZERS USED 

GJ YES. AT ,a'!ulHi. 
~ STAINLESS STEEL 
0 OTHER _____________ _ 

0 NO 

MULTIPLE CASED WELLS 

SUBMIT ADDITIONAL AS BUil T DIAGRAM 
SHOWING WELL CONSTRUCTION DETAILS 
INCLUDING TYPE AND SIZE OF ALL CASING. 
HOLE DIAMETERS, AND GROUT \JSED. 

DATE WELL CONSTRUCTION WAS COMPLETED 

5-0.fj • -rs-
I HEREBY CERTIFY THAT THE MONITORING WELL 
HEREIN DESCRIBED WAS CONSTRUCTED IN 
ACCORDANCE WITH THE DEPARTMENT OF NAT• 
URAL RESOURCES REQUIREMENTS FOR THE 
CONSTRUCTION OF MONITORING WELLS. 

MD 78(J.1415 f;i.94) DISTRIBUTION: WHITEIDIV!StON CANARYtMONITORlNG WELL CONTRACTOR PINK/OWNER 
Mll!I WHITE COPY TO· DEPARTMENT OF NATURAL RESO!JRCES, PO BOX 2~0. not.LA MO ~5401 



lllflllll SOIL BOREHOLE 
LAIDLAW WASfE 8Y8Tl'l"J8 INC, 

( ---------· SIT!!: NAME AHO LOCAl1DN ORILUNG MErHOO; 

4.25 inCh l.D. Hollow Stel'I Auger 

SAMPl.WOMEDGI: 

LAlPLAW/O1,Jl'! RI-F"S/MO 
SPU T SPOON: 2.0 inch □.ll./1.5 ,m;;h I.ll. CSP) 

WEST LAKE LANl!F"ILL SHELBY TUBE• 3,0 inc;h O.D./2 13/16 inCh !,D. (SH> 
OPERABLE UNIT 2 WATER L£ViL 

1K 
D4'fE 

NORTH!NCi: 1069224,31 
CASING OEPIH DATI.IM EASTING• 515747,72 El.EVATION 459.9 

DfltU. RIG CME 75 - TRUCK MOUNT SURFAC&: CONDmOHS 
NiGLE VF.:RTICAL flEMlHG NA 

StMPI.£~ 140 lbs, 

!1 ~ I I I SMlfll.ENUl&R I 
NG I ,i lis I DESCalPtl0N OF ~lERIAt. 

.... ._,.. Cll,0-2,S l't.> Asphnlt -- . -- -- . ---- 1 -i... 

" -... -'- :,4 --- -.__ 2 . -.... .. 
(457.4) 2.5 -,_ -'- 10 l,S'~ 

<a.~-◄ .O ft.} i:onpa.ct, light alive gray -·- -~ 3 II i.!" CSY 6/1}, CLAYEY CiRAVEL. li'ttle f-c 
SP -I- 11 IOlllt~ ~ Snnd, SR, do.Mp, (CiC), CF"ILU -i-

~'\ 0 -.... -- "" ~ C45S,9> 4,0 -,___ ,4 
C ◄ .0-4,8 ,t.) CoMpac:t, olivE! gray -..... e, ~:::: -.... 10 CSY 4/1), SIL TY fine SAND, l'IOttlea -.... 

11 as::1 • • • • NR. do.r,0 CSM), CF!LU (455.1) ,ts -._ SP -...._ 5 13 r (4.8-10,0 ft.) Stiff', r,ottled, light 

0 -.... olive gro.y (5Y 6/1) to g,..eenis;h blo.ck -.... (5GY 2/1), CL.AYEY SIL r. t'IOttled, NR, -.... -- - do.Mp, CCL -Ml). CLOESSl -=- 8 
..... ,__ -s 1.1• -.... a air -.... 1 ~11Si1 -.... 
~ SP -

- 7 
9 

@ -.... -.... -.... 
i- -.... --a - - -... c 1.a· -- 3 lra' 
M -.... 

5 (60:0 -.... SP -
~ 9 6 

© -
1-- -.... -... -.... (449.9) 10.0 --10 oa.o-ia.u ft,) Loose, Ught otive gro.y -- 3 u· -.... 3 i.il" (5'( 4/1), Mottled SU .. T. NR, do.Mp. (ML). -i- 3 11U:O ~ (LOESS> -.... SP -

:::- 11 4 -@ -..... - -.... -- -:::--12 - --- -3 l.J' -I- 2 2-W 
~ 

-
'- 3 ~65:C., -..... SP -.,__ 13 6 

© --,.. ..... -.. - -._ -
:::- 14 I- r-- -4 J.:t 

~ 
SP -.... 3 !:ii' 
0 -- 3 kt.st, -.... i'.l -

LOG 
8QM'ilQ NO, 

PZ-1 tJ-AS 

SHEET 
l OF 3 

DRIUJNC 
SrAR'I' FIHISH 
11,1£ 'TIME 

11•07 14•55 

DI.TE DAlE 
4/11/95 Vll/95 

RSWlKS 

& 
w ... 
VI 

~ 
I 

! 
..I 

~ a u 
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z 
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:::::! 
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a: 
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I 

l"l ... 
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""'"'""' LAIDLAW WAITE 8Y8'rEMS INC. 
SOIL BOREHOLE 

S11E NAME Nil LOCATION DRIWNQ YEDm 
4,25 Jru;:h I.n. Hollow Ster'I Al.lQ£'f'" 

SMIPUNO MEn-10&. 

LA!DLA\rJ/OU2 RJ-FS/HO 
WEST LAKE LANDFILL 

OPERABLE UNIT 2 

SPLIT SP[iQH; 2.D rnch O.ll./1.5 inch J.D. CSP) 

SHELBY TUBE• 3.!l Inch 0.D./2 13/16 Inch I.D. (SH) 

NORTHING• 1069224.31 
DATUM EASTING, 515747.72 

WATER LE.WI. 

DAlE 

ELE.VATION 45':l92 CASING DEPni 
DRIU. RIG CME 75 - TRUCK MOUNT SURF'.U C0HDltlONS 
AHCl.E VEJH!CAL EilEMliC NA 

SN.IPLE I-W&IER 140 lbs. 

-,_ --:::-1 e --1--:::-11 .... -
-18 -..... 

1---=-19 ..,_ .... --20 -I--
I-
"-

i;::- 21 -1--=-22 ----23 ----=-24 ---=:--25 ----26 --,_ 
:::..27 ----728 

2 
2 
2 
3 

l 
2 
4 
2 

0 
0 
3 
6 

5 
6 
a 
9 

2 
3 
4 
a 

7 
9 
12 
14 

a 
l1 
ti 
18 

1.6' 
ali' 

<BO.O 

~-~ 
i~~ 
1.,-~,-rr,~ 

= ~ 
y, :::N klCOll •••• . ... 

... 
I.S' 

,e.if 
t~Dl:l 

""'RR ,.., .. ...... 
... , ... 

SNolPLE NUJaR 
1H) 

DESCRIPIIOH OF WATERIM. 

<10.0-18.0 f't.) Loose. light olwe g.-o.y 
CSY 4/1), S[L r. r,ottled. NR, cklr,p. (ML>. 
Cl.DESS) 

(18.0-21,J ft.) F;,-,., 1:o sof't, cio.r-k 
grr.-l;'nish gro.y CSGY 4/1), Mottled CLAYEY 
SILT, NR, Moist, CCL-MU. CALLUVlUM) 

(21.3-26,2 Ft.) FirM to st1f'fl', grE!'en1sh 
blcick CSGY 2/l), CLAY, NR. l'IOist, (CH), 
(ALLUVIUM) 

(26.2-40,0 f't.) CoMpc.ct to c:lense, c:ro.rl< 
greenish gro.y {5CiY 411>, f'inl;' SAND, trflce 
Silt, NR, wet, (SP>, (ALLUVIUMl 

SP 

0 -
SP 

® 
(441.'J) 18,0 

-
SP 

(438.6) 21.3 @ 

-
SP 

® 
,---

SP 

@ 

(4:lJ.7) 26,2 -

SP 

@ 

SP 

@ 

--------------------------------------------------------------------------

LOG 
80flJNG NO. 
PZ-113-AS 

SIEEl' 

2 OF J 

DRIUJNG 
FNSH 

1'11£ 

11•07 

1111:: 

1 ◄ 155 

DA1E 
4/11/95 

DATE 
4/11/95 

RSIMICS 

f"irsi: wo.te.
enc:ountered 
e 24.5 fl't. 

~ 
8 
(!J 
z 
3 
i52 
0 

.... .... 
f: 
:t: 



JIIIJIIJl.11 SOIL BOREHOLE 
l.AltiLAW WASTE: SYSTEMS INC. 

SITT: NNilE N"1 LOCA110N DRl.lm MEl'H00: 
4.aS mch I,D. HoUo,v S:t!:'rl Auger 

SAYPt.lNGMEntOD: 

L.A!OLAIJ/OU2 Rl-!:"S/MO 
SPLIT SPOON• ii!.O inch □.D./I.5 ;nch t. D. CSP) 

~EST LAKE LANDtILL SHELBY TUBE• :M inch O.D./2 13/16 .Inch I.D. (SH) 
OPERABLE UNIT 2 WATER UM!.. 

1'alE 

DA1ll: 
N□RTHtNG, l069224,3l 

CASING OEP1ff OIITUM EASTING, 5!574 7.72 EUYATION 459.92 

ORIU. fflG CME 75 - TRUCK MOUNT Stlfif'ACE CONDmOffS 
ANCU: VERTICAL SEARING NA 

SNolPLE HAMMER 140 lbs. 

~ ~ I I i. SMIPI..£ . NUlilB8t ! iii AND I 1i I! I ~ 0F W.'IERW. 

,_ 10 1.8' .... C26.2-40.0 rt.) co,.,po.ct to dense, do.rl< -,_ 
14 ~ .. ". greenish gro.y (5(jY 4/1), fine SAND, tro.ce -

I- -... 19 ttJoi.;, • ~ • 'I' 

~ 
S;tt, NR, wet. CSP), {ALLUVIUM> SP -

~31 21 
. .... -. ~ ~ ~ 

@) a I • • -,_ • ~ • t -.... ,_ 
' ~ t • -.... •••I...,__ -i--32 ... ~ . -i-

f"ror1 32.0-34.D rt., color chcnges 
,-- -- 8 1.2' to -.... 12 iIT' . .,, ~ pcle yi;>llow1sh brown (lOYR 6/2, -- 17 t~W~ 

_,. • ,t I 

SP -.. ~ .... -..:._ 33 15 ...... 
@ -,_ .~ ... ~,__ -...... .... '* -- ..... "' -.... . ~ . ~ -1-..34 : : : : J-

so.nd becoMeS fa,e - -.... a 2,0' .... f'rOM 34.0-34.5 Ft., -- lO IT- ....... to MedluM gro.lnl;'d -...... ... ~ -.... 15 1'111'~. .... SP -
:::-35 16 

t' •• 

i -I• 'It 

@ ~ ~ '" ' -.... • ■ ~ .. -...... ' ~ .. 
■ • • M -._ ••• ■ -'--3& ... 'I'.~ - --- 6 t9· ....... t -- 7 rr, ••• 'I -... 

7 ~52} • -f, • t 

SP -.... 
~ -,__37 10 i' f •• 

@) -...... -- ....... -i- ..... -- , , t. 
f'roM 37.5-38.0 ft, soMe coo.rse so.nd -- ...... ---38 I ■■ ! I= i-- -- I ■■ I -,_ .. ". -

"- I ■ I ■ -.. '. c.... p ■ I ■ -::-39 ~ ~ • ■ -I..,,.• -,_ ..... t -..... - t. t .. -- .... {419.9) 40.0 -=- -40 End ol' SM Borl:'hole Log o. t 40.0 ft. --
I- -
I- -.... ---,1 -,_ -,_ -.... -.... -
:::- 42 --.... -,-. -t-- -:-43 --. -- -- --44 -- -.... -._ -.... -

LOG 
BORING NO. 

PZ-113-AS 

SHEE:r 

3 OF 3 

0R!WNG 

START FINISH 
TllolE TIME 

11•07 14,55 

1:)1,Te; O,,Te; 

4/ll/95 4/ll/95 

R8Wtl(S 

Ff'CM 30.0-40,Q ft., 
uno.bie to c:oltec t 
split 5;:IOOfl so.npll:" $ 

due to heo v,ng 
sands 
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Well No. PZ-113-As 

Boring No X-Ref· PZ , 13 As 

PlEZOMETER CONSTRUCTION SUMMARY 

Survey Coords: Northing: 1069224 ft. Elevation Ground Level 459.9 ft. NGVD 
Easting: 5157413 ft. Top of PVC Casing 461.42 ft. NGVD 

Drilling Summary: Construction Time log: 
Start Finish 

Total Depth 40.0 ft. Task Dale Tlme Date Time -- -- -- --Borehole Diameter 8 1/4 in. Drilling -- -- -- --Casing Stickup Height , .so ft. CME75 4/11/85 11:07 4/lf/95 14:58 -- -- -- --Driller Layne-Western Schramm Rotary -- -- -- --St. louls, MO -- -- -- --Geophys.Logging: -- -- -- --Rig CME 75 Casing: 4/11/9S 15;00 4111195 15:10 -- -- -- --Bit(S) 4 1/4 in. ID Hollow Stem Auger Bit -- -- -- --
-- -- -- --

Drilling Fluid Auger-None -- -- -- --
Filter Placement: ~11195 15:12 ~11195 15:29 -- -- -- --

Protective Casing 8x8 in. Square Steel, by 5 ft. long Cementing: -- -- -- --
Development -- -- -- --
Bentonite Grout ~!1195 15:.U 4/11~ 18;20 

Well Design & Specifications Bentonite Seal ~ T5:4C ~ TS:44 - .. -.. - -- --··-·· --
Basis: Geologic Log X Geophysical log -
Casing string(s): C "' Caslng S ., Screen Well Development 

Depth String(s) Elevation 
+ 1.50 - 28.90 c, 461.42 - 431.02 

28.90 - 38.70 S1 431.02 - 421.22 

38.70 - 39.03 C2 421.22 - 420.89 

- -
- - Stabilization Test Data: 
- -

Time. pH Spec. Cond. Temp(°C) 
Casing: c, 2 in. dia. Schedule 80 PVC, 

flush threaded with 0-rings 
C2 2 in. dia. threaded PVC end cap 

· (4 in. long or 0.33 It.) 
Screen: S1 2 in. dia. Schedule 80 PVC, 0.010 in. 

machine cut slot, flush threaded with 
0-rings 

Sand Pack: 16-35 mesh Silica Sand, 27.0-40.0 ft. Recovery Data: 

Filter Pack: Less than 50 mesh Sillca Sand. TOO 
I 

25.0-27.0 ft. 
QO 

I I eo I I 
Grout Seal: Wyo-Ben Grout Well Bentonite Slurry, ?;:; 70 

~ 
ClO 

I I 
3.0-15.0 ft. !10 

""' 40 

Bentonite Seal: Extra high yield Wyo-Ben (100%) ~ 
30 
20 

Slurry, 15.0-25.0 ft. TO 

Concrete: 0.0-3.0 ft. 
0 

0 20 40 eo eo 100 

TIME (Minutes) 

Comments: 

Supervised by S. Cosio Site LAIDLAW/OU2 Rl-FSIMO 

Job Number 943 2848 - File Name PZ113AS 



MISSOURI DEPARTMENT OF 
NATURAL RESOURCES 
DIVISION OF GEOLOGY AND 
LAND SURVEY 

MONITORING WELL 
CERTIFICATION RECORD 

INFORMATION SUPPLIED BY OWNER 

OFFICE USE ONLY 

REF ND 122488 
ROUTE 

ST A TE WELL NUl,HIER 

C>1ECI\ED !!Y 

APPROVED !!Y 

OATERECE!VED 

CHECK NO 

TRANSUITTALNO 

CROSS REFERENCE NO 

ENTEREO 

'"' '"' '"' DATE APPROVED 

SITE NAME 

,1.4,v~ .. ,~ dA?IA1.£T4V Sr1u,-1,-1,vy · ·,,,"n'R~L 
WELL NUMBER 

,P,,Z~//3-.,r/5 

ADDRESS 

If-' Jf-< ,1/ /?,41(.,,,,,/t·,v,-/1/ 

INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR 

STATE 

~ 
TELEPHONE 

.fJ;,,t • .2i//· .3'/10 
STATE 

✓e,Jb 
Z1PCOOE 

6JU:,;/ 

LOCATION OF WELL 
SHOW LOCATION IN 
SECTION PLAT 

COUNTY_c:;,c''c•_:=c'e~,,,e1,___ 

ELEVATION _ _,f".~~~Y,~•~'/,__ __ 
SKETCH THE LOCATION TO THE WE INCLUDING I.IILEAOE ON AU,,IJ,OADS TRAVELED 
FAOMt;EAflESTTOWNSOR GHWAY~ \I' .• o/" + 

AREA NO _______ _ 

SMALLEST", LARGEST'< 

---'• ---'• 

sec ____ TWN -~"~'-- N.RNG --~-"'---- 5,0R W 

LAT.~~ ___fL_ _!:B___.. LONG ____i'2_. ........Ji;;__, _',I!_ 
OESCRJBE LOCATION OF THE WELL SO WE WOULD BE ABLE TO VISIT IT 

Ouxmd 

~:::!~Jcnft~1:JF1 ::;,'J;m 
lnfonm1tlon In 
this C11!11mn ID 
be •uppUed In 
the feet from 
Surface "°lumn 

0.pth t. Bau al 
Bentonlta Sot 
0.Jlltl t. BllM 
al Ste.Nary 
Flltar P.-.:lt: 

O.,th la ., 

0.1111! t. 

.;J,:!1 

Beltom1tl 
tlMScrun:: ~-7 

""'""" Total De 11 

'·"''""''"·•·'''·'• 

PROTECTIVE CASING 
Typo: ..>7£C.;,.. 

Situ; !;)''X/;"Y5' 
g" 
) {Cldu noo) 

PROTECTIVE CASING SEAL 
Tv1>11: ~ Cona11111 

□ Comenl Sluriy 

RISER PIPE 
lvnglh: ,3/;}, t/' 

Typaol"'41Dri!.I: jCJ./,!Jt,1/JYC, 

BOREHOLE 
DIAMITER: 

ANNULAR SEAL 

8 

hPII: (ii BanlooAo Slutry 
D CementSlllfry 
D Non Slunv Balllonlle 

BEKTOHITE 5EAL 

Tvpe:1]1 Banllll'lffll Skmv 
0 Nan S1111,y Don10111111 

L111"411halSoal:__..B,_Fl. 

S(CONDARY FILTER PACK 

,,. 

Tn>11, [:DSand [OpllomiQ 

□MJ.nufadUled 
Oraln Sll:a: ,1ffr4L ( 

LD!llllh: ~ 

PRIMARY ALTER PACK 

+---- Typa: [JiJSand 
0Manufa:::t111od 

/"·.35 

Slol Str.o: LJ, lJ/"" 
T ~(')/. 9CI ~ye,. 

.:/--J-----! SUMP 0£TAIL5 
L1111th: t:J. ~ FL 

Dlamet1r. .) 111. 

Ty,-: ,Olo\::., 

TYPE OF BACKFILL: .~,vf) 

C < ~ ~ 
f"<l • n .,.➔. J 

., > ~~ \l-.J 

_.n ~ 
l< I!) 

~ s 
u < 
~~ ,> 

MONITOR! WELL INSTALLATION 

CONTRACTOR'S NAME 

DRILLING CONTRACTOR'S 

NAME 

L ,?YN'C J1/c:57i:RA/ d,., /4/c. 
TYPE OF INSTALLATION 

~ ABOVE GROUND 

STA.T!C WA.TEA LEVEL 

0 FLUSH MOUNT 

FEET FROM MEASURING POINT 

DATE OF STATIC WATER LEVEL 

ELEVATION OF MEASURING POINT 

MEASURING POINT IS 

~ TOP OF RISER PIPE 

0 OTHER 

DRILLING EQUIPMENT 

0 AIR ROTARY 00 AUGER 
TYPE -,1,W ,t/.$/1. 

0 REVERSE 

ROTARY 

CENTRALIZERS USED 

0 OTHER 

0 YES, AT -------------1 
0 ST AJNLESS STEEL 
D OTHER __________ _ 

l,j NO 

MUL T!PLE CASEO WEU.5 

SUBMIT ADDITIONAL AS BUil T DIAGRAM 

SHOWING WELL CONSTRUCTION DETAILS 

INCLUDING TYPE AND SIZE OF ALL CASING, 

HOLE DIAMETERS, AND GROUT USED. 

DATE WELL CONSTRUCTION WAS COMPLETED 

✓-//-7'5' 
I HEREBY CERTIFY THAT THE MONITORING WELL 
HEREIN DESCRIBED WAS CONSTRUCTED IN 
ACCORDANCE WITH THE DEPARTMENT OF NAT• 
URAL RESOURCES REQUIREMENTS FOR THE 
CONSTRUCTION OF MONITORING WELLS. 

PERMIT NUMBER 

CP/.,?5",!iW,-:;J,L,1 



PROJECT: LA!OlAW/Al•FS 
l'fl0JECT NO: 843-l!IWI 
LOCATION: 8FIIOGETCN, MO 

01:SCAIFTION 

mi 0.0-114.6 ft. 

114 

Sae Sell Borehole Log 
PZ•f13-AD 

114.G-120.2 ft. 
FR!5h, lhicldy to medium 
bedded, llghl olive gray 
(5Y 8/1), very fine grained, 
medium llll'Ong LIMESTONE, 
(ST, LOUIS FORMATION) 

S Traee fossll&, lrace &illclous 
lf zone& 

na 

122 

128 

117.M18,5ft. 
lrn:rease grain size and clay 
fraclion, medium light gray 
(N6) 

118.li-120.0 ft. 
Medium light gray (NG) lO 
light gray IN7) 

1202-142.3 ft. 
Fresh, medlutn bedded, light 
ollve gray (5V 6/1), llne 
grained, slrong, AAGILLACEOUS 
LIMESTONE, (ST. LOUIS 
FORMATION} 
Scattered 1 fn. !hick chert 
nodules 

DEPTH SCAt.e; I !.2 

§ 
1,1 
:z:; 
IL 

a'! 
Cl 

CRILUNG CONTFIACTCR: lAYNE:-WESTERN 
ORII..LER: D. MAttUAIN 

RECORD OF ORILLHOLE 
BORING METI-100: NX CDfe a.-

PZ-113-SS 
OATUM: MSL 

Slleet I or 3 

COU>.FI El.EV: 460.0 
ORIWNG OAT!'i; 519195 COOACINA TES N:. 10S82'42,39 E: 5 l!lrnl.57 

INCUNA'l'ION: •li!O DRILL RIG: CME 75 AZIMUTH: 0 

J,J .... 

F•i'd 
$«,oar 
B•Btddng 
F·Fola11on 

EIJiV 0 z 
DEPTH z 

:) 

(Fi) 0: 

120.00 

PL-Planar 
C.C!.l'lfld 
U.\ltldulilllng 
ST-Sl•PP"<I 
l-l11"1)14a' 

il.: 
0: 8 i!!i:i RQO ;~ 8:;i ffi a:: ...... 

QOCO ~...-:ioiio'!! llliil!&R"'l'ftl 

P.Pillltiod FN'oCllddl K- CL-Qlytr,8 
SM-lltnc,d, CH-Oionte 
A-Rous,, l-l•H•"'4 
1111-V:.Flowgtl GFIF-Gmlll'lfl<I 

D NllNUlTY DATA 

i"' TVPEAND o..~S! g SURFACE ;sul:!: ,. 
DESCR!PnOff !; D .. 

J,PL.SM 

• J,PL.R 
J,PL.R 

J,C,fl,CL 
• J,C,R,CL 

J,PL.R 
J.PLR,CL 

J,C,VR (3) 

• J,C,VA l2) 

J,C,VR 
J,ST,R (2} 

Core LO$$ 

J,PL.A (4) 

J,PL.R (4) 

J,PLSM 

J,PL.R (3) 
J,PL.R,CL 

J,PL.SM (5) 

J,PL.SM 

J.PL.SM 

J,PL.R 

LCGG£0: 0. AU.OWA'I' 
CHECKED, 8. TILTON 
DATE: 61151!15 

!.! 
ft, 
:9 
0 

" C i!!i ;!= 

~~ 
($ .,,. 

~ ti1 .. ! w Q ... 
~ '""z a; ~ z i- ~ 0 0 

IL 3l!: 

~ .. ;;: .. 
o:ilSg:il i;n -lft .. ffN 
"',...":IP ... 

u:a:u:a: ,U!iH!l'l 

~ 
~ ... z 
W• 
iE 
0 ,_ 
m 

NOTES 
WATER LEVELS 

INSTRUMENTATION 

0.0-114.5ft. 
Borehole advanced 1JSing 
9 7/B in. diameter mud 
rolary bit lhen 6 in, 
casing sealed In borahole 
with neat cement 

5/9/95 @ 9:30 
Began coring 

5/9/95 @ 9:50 
Endo! Run 1 

Golder Associates 

..; 

~ , 

' 

' 
j 
j 

J 
i 

l 

1 
j 
; 

7 



PFIOJECf: I.AIDI.AWIRl•FS 
PAOJECf NO: 94:t-2848 
LOCATION: BRIDGETON, MO 

ROCKTYl'E 

( __________ ·--~ 

DESCRIPTION 

128 120,2-142.3 It. 

130 

132 

!34 

136 

1311 

1-0 

142 

Frash, medium bedded, light 
ollve gray (5Y 6/1), fine 
grain~ strong, ARGILLACEOUS 
LIMES10NE. (ST. LOUIS 
FORMATION) 
Scatlered 1 in. thick chert 
nodules 

134.2-134.8 ft 
Coarse grained 

134,EJ.-135,4 fl 
Occ:asional stylollles present. 
line to medium grained 

137.8-139, 1 fl 
Silty Claystone lnten.e4ded 
with UmMtone 

141.4-142.3 fl 
Chert zone 

317,70 
142.3-159,4 ft. ------142.:lO 
Fresh, thlcklY bedded, light 
olive gray (fN 5/2) lo pale 
yellowlsli brown ('IOYR 6/l!l, 
very fine grained, medium 
strong, OOLOMmC LIMESTONE, 
(SALEM FORMATION) 

,.- scattered 1/2 in. •1 in. ch•rt 
1-w nodule5, vuggy 

.CEf'TH SCAl.li!: 1:2 
DAIWNG CONT"AACTOR: LAYNE•WESTeFIN 
OAILLEA: O, MAHURIN 

RECORD OF DRtLLHOLE PZ-113-SS Sheet a Cl 3 

COLLAR ELEY: 4GO-G BORING Me:THOO: NX Cote & wai.tr 
OAILUNG OA TE; 519195 
OR!LL RlG: CMJ; 75 

325.60 
134.40 

4 ,au .. 

LOGGED: 0. AIJ.DNAY 
CHECKED: 8. TILTOfll 
OAT!i: i!/15/95 

J,PL.R 

B,PL.SM (4) 

B,PL.SM 

J.C.SM 

J,1.R 

J.PL.R 

B,lR,CL 

B,Pt.SM (3) 

J,PI..SM 

DATUM: MSl. 
COOAI.JINATI!S N: 106924l!.3ii 
A%1M1irtt: 0 

- E: 51577!1.57 
INCLINATION: -1iD 

NOTES 
WATI:R 1.EVE1.S 

INSTflUMENT A TION 

5/9/95@ 11:00 
EndolRun :r 

5/9195@ 11:50 
EndofRun3 

142.3 ft. 
lnf11trred toi, of 
SALEM FORMATION 
encountered 

S/9/95@ 12:40 
El'ldo!Run4 

Golder Associates 

..: 

j 



RECORD OF DRILLHOLE PZ~113-SS Sh~ 3 °' 3 

OORING METHOD: NXCQtl!I &wal<11 OAI\JM; MSL COu.AREl.EV: 400.0 PROJECT; LAI0I.AW/AI-FS 
PROJECT NO: !i43-l!ll46 
1..0CATION: BRIDGETON, MO 

ORll.LING DATE: 5/S/95 COOAD!NATES N: Hl!l924:!,:!9 s, 5157711,57 

~144 

'-14S 

"- 148 

~ 150 

.,. l5S 

._. 160 

OAIU.FIIG: CME:75 

J.roin! 
F-FAIJ! 
s-~--Cl 

9 $,Std<Jrio 
t-Folallon 

{J 
DESCRIPTION 'i: il: II. 0 

~ ELEV lll~ -- .. 
% Cl OEPTH ::, BM 

(FT) u: 0: 

142.3-159.4 It. ;:i: 100 
Fresh, !hit:l<lv bedd~, Ii ht '-'-' 315,60 4 

"I, 

ollva gray (5Y 5/2} to a ::z: 144.40 
yellowish brown {1 6/2), :::i::: 
very fine gtalned, medium :::;:c: 
$tr0flg, DOLOMITIC LIMESTONE, ::;;::: 
(SALEM FORMATION) ± 
Scattered 1/2 in. • 1 in. ± 
cnert nodtJles, vuggy c;c 

± 
l55 
t:i: 

149.7·150.2 It. 
Increased percentage of 
Ootomlte 
15112-150.7 fl 
Chert zone 

152.9-155.5 It. 
Fresh, thickly bedded. medium 
dark gray (N4). vf.! grained, 
medium strong, LIMESTONE, 
(SAL.EM FORMATION) 

I 
"";c 
5: :::i::· 
t:::::c" 
t:::::c 
t::r: 
I± 
b:: 
I± 
E 
f-'-
1::= ...._ 

E 
t=E 
t:= 
~ 
I= 
1--

t:::::: 
E 
I= 
E 
t::c 
E: p::: ._ 

= ± ± -....._ ;JOli..00 

1ss.s-155.s 1t m:oo 1/.o 
Fresh, thinly bedded, 55 951 'a.t. 
medium dark gray jN4J, 1 · == 
very weak, CLAYSTONE, == 
!rSALEM FORMATION\ .::::;: 1ua==:....:..;=::.::..:.:.:.:,e.=. ___ _,t= 
155.8-159.4 It. '-'--
Fre:sh, medium bedded, pale !--.'--
yellowish brown (tOYR 8/2), '::;:: 
fine grained, WDng, OOLOMITTC ::;:: 
LIMESTONE with abundant chert ~--
nodules 
157.0-159.4 ft. 
Sca!lered chert nodules -

~ ,..._ 
~ --

154.40 

3DOJ,0 f-r- 300.SO 
End at Re<:ord ol Orlllholn 
at 159.4ft. 

159.40 1$9.40 

6 too 
"I, 

l'L•Plllnllr 
C.CU-.od 
U·~ 
S1•Stopptd 
f-llngw< 

"' .... ,,._ 
aco gll AQO 

~ffi 
u. .. " CrJ;t:,,O 

mld~W N1"1111CD"P" 

AZIMUTH: 

p.p- F .. F.o.!dlt 
l';-sliiMolcltd CL-Clo'flnM 
SM-- CH~o 
A·Flough H+IHl-.1 
VJ\.V,Rouo'l GAF•GravOll'tled 

0 ~ NTINU .. T DATA 

iih Tl'l'EANC 

"!!l,8~ ~ SURF ... ce 
D!!SCA!PnON 0 0 " ., 

1 B,PL,SM (2) 

I J,PL,R 

§ 

0 

ti z :i:: 

~~ 
,_ 
Cl ,.. 
1li w 

Cl ... z n: ;; j- I-
rn 

f ~l & 
/!~! lltiH!~1 

INCLINATION: ·80 

z 
C 0 
c§ ! ~ _, ,-
I-

~ ffi ii' 
~ ii: z 0 

- I-

oi88; m 
n .... Mo-

N1"l"'9"IJI flCi 
>:IIOO:U:IIO U: 

NOTEiS 
WA TEA LEVELS 

INSTRUMS-N'f ATION 

5/6/95 @ 12:40 
End of Run 4 

519/95@ 14:30 
Endo! Runs 

5/9/95@ 15:40 
Ended coring 

Cl:PTH SCALe: l!l! 
ORIWNG CONTRACTOR: tAVNE-WESl'E'IN 
Dflll.l.Efl: 0. MAHURIN 

L0GG8): D. AUDWAY 
cHecKEo: a. TILTON Golder Associates 
DATE; B/15/95 

. 

-

-

-
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\J\✓ell No. PZ-113-SS 

Boring No X-Ref• PZ 11s ss 
PIEZOMETER CONSTRUCTION SUMMARY 

Sul'\ley Coords: Northing: 1089242 ft. Elevation Ground Level 460.0 ft. NGVD 
Easting: 515777ft. Top of PVC Casing 461. n ft. NGVD 

Drilling Summary: Construction Time log: 
Start Finish 

Tola! Depth 159.0 ft. Task Date Time Date Time -- -- -Borehole Diameter 11314 In, {0,0-115,D It,) 6 7/B In. {115.0-lSII.D fl.) Drilling -- -- - --Casing Stickup Height 1.81 ft. CME75 5/9/95 11:00 5/9/95 IB:4G -- -- -- --Driller Layne-Western Schramm Rotary 5f.!()/95 13:00 5/20/95 14:30 -- -- --St. Louis, MO -- -- - -Geophys.Logging: -- - -- -Rig CME 75, Schramm Portadrill T660H Casing: -- -- - --
Bit(s) 6 1/4 in. ID Hollow Stem Auger Bit, NX Core, 2• PVC 512.11/05 14:3S 5/20/95 14:45 -- -- -5 7/8 ln. Button Bit and 9 3/4 in. Tticone Bit 6" Steel 517195 7:30 5(1/115 18;00 -- -- -Drilling Fluid Auger-None, NX Core Water, - --- - -Air and Mud Rotary Filter Placement: 5/20/95 14:50 S120/9S lfi:411 - -- - --Protective Casing 8x8 in. Square Steel, by 5 ft, long Cementing: -- -- -- ~ Development -- -- -- --Bentonile Grout 5/l!o/95 1!1;95 ~/95 111:30 . 
Well Design & Specifications Bentonlte Seal Sl20l85 15:55 ~ 1ii'lir - -- - -
Basis: Geologic Log X Geophysical Log --
Casing strfng(s): C "' Casing S = Screen Well Development 

Depth String(s) Elevation 
+ 1.81 - 148.57 c, 461.77 - 311,39 -148.57 - 158,37 S1 311.39 - 301.59 --- -158.37 - 158.70 C2 301.59 - 301.28 

+0.50 - 115.00 C3 460.40 - 344.96 - - Stabilization Test Data: - ---- --- -- - Time pH Spec. Cond. Temp(°C} 
Casing: C1 2 in, dla. Schedule 80 PVC, 

llu:sh threaded with 0-rings 
C2 2 in. dia. threaded PVC end cap 

(4 in. long or 0.33 ft.) (C3-see comments} 
Screen: S1 2 In. dia. Schedule 80 PVC, 0.010 in. 

machine cut slot, flush threaded wlth 
0-rings 

Sand Pack: 16-35 mesh smca sand, 146.0-159.D ft. Recovery Data: 

Filter Pack: Less than 50 mesh Silica Sand, ,oo 
I 

144.5~146.0 It. 90 
80 

Grout Seal: Wyo-Ben Grout Wefl Bentonite Slurry, 70 s BO 

3.0-134.0 ft., Neat cement. 3.0-115.0 ft. =so ... 40 
Bentonite seal: Extra high yield Wyo-Ben (100%) M :,o 

Slurry, 134.0-144.5 ft. 
/20 
,a 

Concrete: 0.0-3.0 It. 
0 

0 20 40 1!10 80 100 

TIME (Minutes) 

Comments: Surface Caslng C3: 6 1/8 in. JO/ 6 5/8 in. OD Steel Casing 

Supervised l)y B. Tilton Sile LAIDLAW/OU2 RI-FSIMO 
Job Number 943 2848 - Fife Name PZ113SS 



MISSOURI DEPARTMENT OF 
NATURAL RESOURCES 
DIVISION OF GEOLOGY AND 
LAND SURVEY 

MONITORING WELL 
CERTIFICATION RECORD 

INFORMATION SUPPLIED BY OWNER 

OFFICE USE ONLY 
REF NO 122509 
ROUTE 

STATE WEll NUMBER 

CHECKED BY 

Al'PAOVEO av 

SITE ADDRESS CITY 

Sr. l'HAl?L£5 eocl<- D. B~•D6ETh/..J 

ADDRESS CITY 

Sr. 
INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR 

OATE RECEIVED 

CtiECK NO 

TRANSMITTAL NO 

CROSS REFERENCE NO 

ENTEi'l.EO 

'"' DATE APPROVED 

STATE 

/A.., 
TELEPHONE 

'"' '"' 

ZIP CODE 

6~o<.j 

:a,,J- .:1~1- 3710 
STATE 

""" 
ZIP CODE 

b!J/c,;,. 

LOCATION OF WELL 
SHOW LOCATION IN 
SECTION PLAT 

COUNTY ~f. 1...uul:) 

ELEVATION _4=SJ1~,j~---
SKETCH THE l0CATION TO THE WELL INCLUDING MILEAGE ON ALL ROADS TRAVELED 
FROM NEAREST TOWNS OR HIGHWAYS ..-~ 

AREA NO _______ _ 

SMALLEST \', LARGEST ''i 

____ .,. 
SEC. __ TWN _.,_1/L1_ N,RNG ----:2 - @AW 

LAT.~" ~ _ld_~ LONG. _f!2._ .. _df£._' _di.~-" 
DESCRIBE LOCATION OF THE WELL SO WE WOULD BE ABLE TO VISIT IT 

~--------J 
1
/------ LOCKING CAP • r..i) N /Clrda one) 

G1oond 

i~!:~: 1/5q/f1 ~:~::in 
lnlorm.tlon In 
this &:Glllmn to 
be 1111pplled In 
thft feet from 
511rf•c11 column 

O.plht1&11 
GI Annular Sul: 

0.plh la B&u al 
Bentanlt.lSut 
Depth le Saw 
GI S.canda,y 
AttcrPKk: 

O.pl la Ttp 

0.pth la 
Btllllin GI 
th11 Sc1"11an:-

13 .~ 

1,/I,, 

l'l/J.,/ 

ToplllAllim 
ElcvaWn: 

~ 

llc!G DI\Q} 

PROTECTIVE CASlffG 
Typo; $TEE.t_ 

51Zo; tJ"-n3"X.5' 

PROTtCTIVE CASING SEAL 
Type: (i Conctlll& 

0 Comiml Sl111ry 

BOR£HOLE 
W.MrnR: 

ANNULAR UAL 
Tyoo:[j Bon1ornte Sluirv 

0 ComantS!wrv 
□ Non Slunv B&nlllmlll 

8EHTONITE SEAL 

Tvll!l:l] BantcnllllSkmy 
0 Non Slurry Banllln!la 

lell!llh cl' SOllJ:. --1£.S._ Fl 

SO:ONo.\RY FILttR PACK 

'"· 

Typo: [llSand (Opllcmal) 

DM11m..!lac1111td 
Gr11111Stzu: ( .jp 

Loo11lh: /,11 

PRIMARY FILT£R PACK 

Typo:[jS&l'd 

□Manuh,d.L1111d 

Gr11111 SLia: /~/3:S' 
; 

WELL SCREEN 
Lenqlh: 10' 

un---_,sUMP 0£TAJLS 
L,,wlh: 0. !i FL 

oi.m.t.r. .;i Jn. 

Typa: J'l.i::.. 
TYPE Of BACKFILL: .::,1/,._,-,0 

'~1,. 
;(, 

DRILLING CONTRACTOR'S 
NAME 

LA~i.Je:. 1Ale.ST£12 G,, lo<.... 
TVPE Of INSTALLATION 

[j ABOVE GROUND O FLUSH MOUNT 

STATIC WATER LEVEL 

FEET FROM MEASURING POlNT 

DATE OF STATJC WATER lE\/EL 

ELEVAlJON OF MEASURING POINT 

MEASURING POINT IS 

[j,_ TOP OF RISER PJPE 

0 OTHER 

DRILLING EQUIPMENT 

(] AIR ROTARY 

0 REVERSE 
ROTARY 

CENTRALIZERS USEO 

[HAUGER 
TYPE {.14 ,1.S.t\, 

0 OTHER 

I]] YES. AT 5 lvTA L 
(i STAINLESS STEEL 
0 OTHER ___________ _ 

0 ND 

MULTIPLE CASED WELLS 

SUBMIT ADDITIONAL AS BUil T DIAGRAM 
SHOWING WELL CONSTRUCTION DETAILS 
INCLUDING TYPE AND SIZE OF ALL CASING, 
HOLE DIAMETERS, AND GROUT USED. 

DATE WELL CONSTRUCTION WAS COMPLETED 

I HEREBY CERTIFY THAT THE MONITORING WELL 
HEREIN DESCRIBED WAS CONSTRUCTED IN 
ACCORDANCE WITH THE DEPARTMENT OF NAT• 
URAL RESOURCES REQUIREMENTS FOR THE 
CONSTRUCTION OF MONITORING WELLS. 

PERMIT NUMBER 

ODl.),'54. V.11..,f 
,.nl/MO 1~151,<l-1! OISTAIDUTION: WtllTE niv1'",1<ltj CANARY t.lONIT0111M1 Wfl L C':ONTRAC,f(lA PINKtOWNfn 



JlliflJIJIII 
LAIDLAW WASTE evaTEMs me. 

SOIL BOREHOLE 
SITE tw.lE AND l.OOAllON DRIUJNG MErHCIO: 

625 inch I,D, Hollow Stel"l AU!;lli'r 

SQftlNC MEl'H00: 

LAIDLAW/OU2 RH"S/MO 
\IEST LAKE LANDr!LL 

OPERABLE UNIT 2 

SPL11 SPOON, 2.0 lnc;h □.D./1,5 inch LD. <SP) 

SHEl.BY TUBt, 3,0 inch 0,D./2 l3/16 Inch l.D. (SH) 

NORTHING, 1069418,B8 
D,\1UM EASTING• 516 76B.25 

DRILL RIG CME 75 

a.E.VATION 449.8 

WA1ERLf.VEI. 

TIME 
CATI!: 

CASING DEPIH 

ANGt.£ -90" EAlll,IO NA 

s.wPL£ HAMMER 140 lbs, 

----..... 
- 1 ------i-- 2 ..... 
i,.... -,_ 
:::- 3 -..... ,._ 
:::- ,4 -I-I-=- 5 .... ,._ 
1-

-- 6 ----=- 7 --=- 8 ----=- 9 -... ---10 ----=-11 ----12 -----13 .-
·-::-t4 ----

3 
4 
8 
9 

a 
14 
10 
5 

2 
7 
7 
5 

1 
2 
1 
3 

2 
2 
3 
3 

I 
l 
2 
2 

I 
3 
4 
6 

l 
3 
4 
2 

,o;pil I ..... 

....... 

l.:l• ••• • 
aii':::: t 

k:652)" +,. • 
• 4 :t ~ 

I +•-I 

I ~ " t ............. .. .... ..... 
I.,,;,.· 

-

SlllPl£ NUt85R 
AND 

0ESCRIPTl0H OF' MA'IERW. 

(0.0-2.0 Ft,) CoMpo.ct, do.rk yellowish 
brown (IOYR 4/2), F-M SAND, sorie do.yey 
Silt, Nit MOiSt, (SM), CF"!LL> 

C2.0-4.0 Ft.) Conc,-ete, CF!LU 

C4.0-6.0 Ft.) Loose, MOC!er0te gro.y CN:>l, 
f'IOIS't. f'-c subrounded SAND, SOME' i;layey 
sat t, (SM>, ffllL>. lower 0,3 rt. ,s 
concr-eteo 

(6,0-8.0 r.-..> SQf'1: to fil"l'I. Medil.41'1 dc.rk 
grc.y CN4) to olive grlly (SY 411>. clo.yey 
SILT, SOM!!\' Fine !lnd Medlul'I ~m;I. truce 
subraunded c:o.:lrse SClnd, CHL>, <rILL> 

(8.0-12.0 rt,) sort, grel;'MISh bl0c:k 
CSGY e1i, to Mll'dlvrt gray (1'15), silty 
CLAY, tlt."tle f',ne Sllfld, NR, ,.,o;st, <CL), 
<t!LL> 

Cl2.0-!5.5 rt.) ;,,-,.,, l'l£>diW"I clo.r-k gray 
CN4), SIL TY CLAY. tittle f',ne S<lnd, NR. 
MOlSt, CCL>. (ALLUVIUM) 

brelow 14,0 Ft., gro..des sc.ncl1er with depth 

---SP -
0 ----(447.8) 2.0 -----SP -
® ----C445.B) 4.0 -----SP -
@ ----(443.8) 6.0 -----SP -
0 ----B.O -----SP -
® ------ ----SP -
@ ---------SP -
0 ------
SP --
® --

LOG 
.EiliiiiNG .. HO. 

PZ-114-AS 

SliEEI' 
I o, 2 

Dft\UJffl) 

sr,m 
111£ 
u,so 

f'IHISH 
TIME 
12•40 

MT£ 

4/20/95 412D/95 

RE1NICS 

~ 
8 
C, 
z 
3 
a: 
Q 

II;) ... 
a) 
a., V. 
I < M .., ... 

0, ... 
Q. 



"""""'' LAIDLAW WASTE 8Y8TEll8 INC. 
SOIL BOREHOLE LOG 

SITE NAME ANO ~TIOH DRff.l,;ffl liE:ii«)b: 90RING NO, 

6.25 lnC:h l,D, Hollow Ster1 A...ge,.. PZ-114-AS 

SH££1' 

SAIIPUNG IIEnlOO.: 2 OF' 2 

LAinLAIJl□U2 RH"S/MO 
SPLIT SPOON• e,o fnch □.D./1.5 inC:h r.o, CSP) DRILL1NC 

\JEST LAKt LANDrlLL SHELBY TUBE• 3.0 Inch O.DJ2 13/16 inC:h I.D, (SH) SfNll" F1NQl 
OPERABLE UNIT 2 WA1Eft Li.\'EL lWE TIME 

1M 1h50 12•<10 

om: D,\ff DA'l'E 
NORTHING, 1069418.88 

CASING CEPIH 4/20/95 4/20/95 Q.t.TUM EASTING• 516768.25 EI.E.VATION 449.8 

DRIU. RIG CME 75 SURFACE CONDmONS Gt-ossy 

ANGt.E -90• &E'ARING NA 

SIMPU: HAMMER 140 lbs. 

h il I I I I i ~IU&R 

i 
ta,t,RICS 

I DESr.:Al'll0H OF' ~ 

I-

( 

._ 
~~J u2.o-1s.s Ft.> n ..... , l"ledlun do.rl< g,-o.y SP -- CN4), SIL TY CLAY, lit.tie f'111e So.nd, NR, 

® -- ~n -- l'IOISt, CCU, CALLWIW.fl -=-16 ~~ us.S-17,4 f't.) r;,...,.., Meef.uM gro.y (1>15), - -0 e.o• -- l rr, 

~ 
SILTY CLAY, s0r1e F-r, So.nd, NR, nOlst to -wet, (CL), (ALLUVIUM), gro.des Sll/1diel" SP -- 3 11'0~ --

=-17 4 ® -(432.4) 17.4 .,. -.... 
(17,4-IB,5 f't.) Loose. ned!Ul'I gr-Cly (NS), -:- ••w • ..... 
f'-M SAND, sor1e Silty C!a.y, NR, wet, <SP), -::-18 

... 
,__ f., 

(ALLUV!UHl, 9re1Q[es snndler and coa.rser ~ -3 I.ii!' "tit• -..... J i!,0' .... ~ -:- .... 4- CIS,5-30.0 l'tJ Loosl!' to coripuc:t, Medlt.-r1 SP -.... 5 160)0 
gro.y CNS). l'-M SAND. tro.ce flnl!'S, thin -:::-19 2 ....... @ -::::- lnyers of MIC:11 ((1/4' th«:k), NR, MOiS't. -..... CSP>, CALLUVIUM) -. .. -:- ....... 

.... 1 
V,., 
Q: .... 
:c 
~; 

► iti 
-ct , 

0 C 

~ .J 

~ u 
cl 

... .. ... " -t::;- 20 ..... ...,_ ......_ -2 1.8' -.... 3 alf 
" .... -...... -i- 3 1,u:;:, ... SP -..... ... 

,I 

~l ....,, 

t:::- 21 3 ...... 
@ -t+• .. -,111-,■ I ..... ..... -... . ...... -- ... - -:=-22 

, I•• --- -3 
,,.t ... - -I.J' • .a. •• .... 2 e.iF . .... -.... .... " SP -s £5tl ..... ... .. t ... -t:::- 23 3 ..... @ --

i.... ....... ~ -

~~ 

ei5 
,: .,., 

! 
0 
LU 
(.!) I::; (.!) 

g ~ 
.... ,f I lo ~ -I" RP -i- ...... @ 23.1 !'t. color c:i'lo.nges to ... oae,..nn• 
:::-24 .... ...._ 

brown (5YR 4/4) <1nd MCdl\'ro. te yellowish 
,..__ -4 1 .. 5' ' .... -._ 7 aT- . ''' 1o.-oown ClOYR 512) -.. ,. ..... k1:5"~l . .... Sf' -

i- 8 ...... -::-2s 13 .... I 

@ -.... -... -- .. , .. I-,,- -.... ii' .... .... ...... ' ---26 ::::~ - -..... 9 a.J' -.... 7 aw .. .......... -.... . ·-. SP -.... 4 (l!IX> I ... t -' ..... 
@ :::- 27 J " ... -" .. '" -.... ...... -. .... ,_ 

I It I -- ..... --28 .... - - -2 1.6' 
..... -:"" I"" I -;.. 6 Io" 

SP -6 <BD~J .... t - ... -i::- 29 7 .... 
@ -,t-1 •• 

@ 29.1-29,6 ft., ergo.noes Pl"esitnt, loi'ts -..... -- ..... of' wood o.nd gr11ss - ....... - -;i, II It - -...... 
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. 
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... 20 - ... 
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Not to Scale 

. . - . 
Well No. PZ-114-AS 

Boring No X-Ref· PZ 114 AS 

PIEZOMETER CONSTRUCTION SUMMARY 

Survey Coords: Northing: 1089419 ft, Elevation Ground level 449.8 ft. NGVD 
Easting: 516768 It, Top of PVC Casing 451 .31 ft. NGVD 

Drilling Summary: Construction Time log: 
Start Finish 

Total Depth 30.5 It. Task Date Time Date Time - -- -- --Borehole Diameter 10 1/4 in. Drilling - -- -- -Casing Stickup Height 1.53 ft. CME75 4/20/15 11:50 4/2019!; 12:44 -- - - -Driller Layne-Western Schramm Rotary - -- -- -St. Louls, MO - -- - --Geophys.Logging: -- - - -Rig CME75 Casing: 4/20/IS 13:CO •120195 13:30 - - - --Bil(s) 6 1 /4 in. 10 Hollow Siem Auger Bit - -- -- --- - -- --
Drilfing Fluid Auger-None -- ~ - -Filler Placement: 4/2019$ 13:15 4/20~ 14:00 -- - -Protective Casing axe in. Square Steel, by 5 ft. long Cementing: -- -- - --Development - -- - --Sentonite Grout 4/20/H 13:45 4/20/95 1,:,s 
Well Design & Specifications Bentonite Seal "'ii2oiis 'if:5o" ~ "ffi5' -- -- - -
Basis: Geologic Log L Geophysical Log 
Casing string(s): C • Casing S • Screen Well Development 

Depth String(s) Elevation 
+ 1.53 - 19.90 C1 451.31 - 429.88 

19.90 - 29.70 s, 429.88 ~ 420.08 

29.70 - 30.03 C2 420,08 - 419.75 

- -
- - Stabilization Test Data: 
- -

Time pH Spec.Cond. Temp{°C) 
Casing: C1 2 in. dia. Schedule 80 PVC, 

riush threaded with 0-rlngs 
C2 2 in. dia. threaded PVC end cap 

(4 In. long or 0.33 ft.) 
Screen: S1 2 in. dia. Schedule 80 PVC, 0.010 in. 

machine cut slot, flush threaded with 
0-nngs 

Sand Pack: 16-35 mesh Silica Sand, 18.0-30.5 ft. Recovery Data: 

Filter Pack: Less man 50 mesh Silica Sand, 100 

16.8-18.0 ft. 
00 
80 

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry, t! 70 

~ 
eo 

3.0-13.0 ft. DO 

"" 40 
Bentonite Seal: Extra high yield Wyo-Ben (100%) ... 

30 

Slurry, 13.0-16.8 ft. 
20 
to 

Concrete: 0.0-3.0 fl. 
0 

0 20 40 1!10 ,co 110 

TIME (Minutes) 

Comments: 

SupeNised by O.AIIOW11y Sile LAIOLAW/OU2 RJ-FSIMO 
Job Number 943 2848 - File Name PZ114AS 
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MISSOURI DEPARTMENT OF 
NATURAL RESOURCES 
DIVISION OF GEOLOGY ANO 
LAND SURVEY 

MONITORING WELL 
CERTIFICATION RECORD 

INFORMATION SUPPLIED BY OWNER 
SITE NAME 

OFFICE USE ONLY 
0

llATEHECE1vED 

flEF NO CHECK NO 

llQlJTE lflANSMITTALNO 

ST ATE WELL NUM6Ell CROSS REFERENCE NO 

t'.HLCl\£D UY UHEflEO 

'"' '"' '"' APPROVEOBY DATE APPJlOVED 

WELL NUMBER 

L.,.;,J,-Dt.,iJW el.e1.P~rau 5,.;~1,.r~1~y L..;µ,t:i.,rd.£.. P.Z-/1,/-A,s 
SITE ADDRESS CITY 

:.,r. 1(¼',,;A-,L.£'.:i .<:'~ ,.C,o 

ADDRESS 

18.'J~ ,A/ t.3AL4J,DWAY 

INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR 

LOCATION OF WELL 
SMOW LOCATION IN 
SECTION PLAT 

COUNTY --~!:.__f~""!!'? __ _ 
ELEVATION _:-!ti~"=· __ _ 

AREA NO _______ _ 

LARGEST '<'i 

SKETCU THE lOCATIO 
~ADU NEAREST TOWNS 

SEC, ___ TWN.-~1/~2-- N.RNG ---"=---.JliR W 

LAT. -----3.a..._• ___!Ll!...__. ___L!/.__ .. LONG. ___:/2__. ~• _,J_!L .. 

DESCRIBE LOCATION OF THE WELL SO WE WOULD BE ABLE TO \ltSIT IT 

NOTE, 
~-------~ r-----LOCKIHGCAP ,-.i)J H {Ckdaonc) 

Grct1nd 

~~:f~,1/.y':ti:fi ::~.~=m 
lnform,Uon In 
thl• i;alumn to 
be 111pplll:d In 
the F"nt from 
Sur1•~ ,;,olurnn 

D,il)lh lo bollom 
of PiOIOctlYe 
CMln Sen!: 

0.plhto&u 
af Annular Stal: 

Depth to But al 
Btnlanlt• Sut 
0.ptht.lfkH 
•I kRn41ry 
FllltrPeck: 

11.~-- l.i.S' 
:S.indy ~,/,' 

CAP VENT· Y / N :,c11c1G one) 
PROTECTIVE CASING 
Tyflll: ,jfU,1-

S1.1u: 8"~trJl.5' 

BOREHOLE 
DIAMETER: B 

ANHULARSO.L 
TYPll:0Bonillnl!ll5kmy 

D Cem•nl Sluuy 
D /i(t1 SlurlV Bonlcnffa 

BENTONITE SEAL 

Tyr,xr:[ll B,,nUJ;1MSkmy 
D N1r1 Slulry Benlcnnu 

LUll!llh of &Mll: ....... L.:h.tL_FL 
SECONDARY FILTER PACK 

'"· 

Typa: [iSam (Op~naQ 
0Uan'4lld11111d 

Ora, SI.La: .;'1Lrlr41J.,,(5D 
L!lllQ!h; , 

PRIMARY ALTER PACK 

+----, Tv1111:@sam 
01.tnn~no:urud 

G1all!Sl11i:: /b·.3.~ 
Loo11111; /. 1 

E S REEN 
Ulnqlh: I{), 

SblSll.s: (),t.JIO" 

T .:,(1. /4'C. 
SUMP DETAILS 
Lerulh: .:,.3 FL 

CMa1Mter. ,;J h1, 

T1111: ,<JYC,. 

TYPE OF BACKFILL: .S,,,1/..ID 

STATE 

M. 
TELEPttONE 

STATE 

u~ 

ZIP CODE 

,ldo</tf 

UO!NG MILEAGE ON All llOAOS TAA\/ElED 

,, .l 
\ ,~.;,, 
~ 

DRILLING CONTRACTOR'S 
NAME 

Hl'E Of INST ... ltATJON 

+ 

Iii ABOVE GROUND O FLUSH MOUNT 

STATIC WATER tEVEl 

FEET FROM MEASURING POINT 

DATE 01' STATIC WA TEil LEVEL 

ELEVATION Of MEASUfllNG f'OINT 

,i,'.5/, .3/ 
MEASURING POINT !5 

00 TOP OF RISER PIPE 

0 OTHER 

□lllltltlG EQUIPMENT 

0 AIR ROTARY [iJ AUGER 
TVPF ti¥ ,1/.s,/ 

0 REVERSE 
ROTARY 

CENTRALIZERS USEC 

0 OTHER ____ _ 

0 YES,AT ___________ _ 

0 STAINLESS STEEL 
0 OTHER ___________ _ 

Gll NO 

MULTIPLE CASED WELLS 

SUBMIT ADDITIONAL AS BUil T DIAGRAM 
SHOWING WELL CONSTRUCTION DETAILS 
INCLUDING TYPE ANO SIZE OF ALL CASING, 
HOLE DIAMETERS, AND GROUT USED. 

CATE W!:.lL CONSTRUCTION WAS COMP!.ETED 

J HEREBY CERTIFY THAT THE MONITORING WELL 
HEREIN DESCRIBED WAS CONSTRUCTED IN 
ACCORDANCE WITH THE DEPARTMENT OF NAT
URAL RESOURCES REQUIREMENTS FOR THE 
CO/'l~TRUCTION OF MONITORING WELLS. 

DISTAISUTJON: WHITE.,DIVISION CANARY•MOWTOAING WELl CONTRACTOR Pl~K;OWtJER 
tM,o, •:JIOl!I <'<•P·, I,, ,,1,.11,1,1r,11,·,111,·,1,,fu,, i!~•:ruttH"f' I'<)'"",._,, .,,,,i., ,.,n .. -,,,, 



IIJIIIIJlf SOIL BOREHOLE 
LAIDLAW WASTE avsil!Ma INC. 

SIIE fWilE Nil I.OOA.TION ORIU,IIQ NEM)O; 

425 Inch fJ). Hollow Stel'I Avger 

4,0 Inch Tr;conli' Bit wfth Bentonite 

SNRINO IIEl'HOD: 

LA!DLA\J/OU2 RI-rSIMO 
SPLIT SPOON> 2.0 inch 0.fl./1.S ln<:h 1.D. {SP) 

\JEST LAKE LANDFILL SHELBY TUBE• 3.0 inch □.Il.12 13/16 inch UJ. <SH) 
OPERABLE UNIT 2 WATER l.f.'4'L 

11ME 
IM'li! 

NORTHING: 1069408,54 
CASING DEF'IH DATUM EASTING• 5!6 755.35 El.EVAllON 450.6 

OflU. RIG CME 75 - TRUCK MOUNT SURFACE CIONDl110NS 
MiQl.£ -90• BliARING NA 

SliMPL£ HAMMER 

~ ~ I I I SMFlE. MIJl&R I 
1H) i I DESCRPJlOHOF~'JIRW. 

-- 6 
..... 

(0.0-30,0 ft.> No sc.Mples collected, see -!,!!: ... =t • , 

~ - 7 2.0· : ; : : Soll Borehole Log PZ-114-AS For -.... 7 tSaiJ,.; I .- ft clescr;pt,on s SP --- : : r- -:::- 31 6 .. (i) -..... (30.0-33.5 Ft,) Co..,pc.ct, ol;ve gro.y --- ..... -- ..... (SY 4/1), SIL TY f-1'1 SAND. "et. NR, cSM}, -.... ..... 
<ALLUV[UM) -.. ... 

:::- 32 ...... - ,--.. -8 J!:. ;: :: 
~ 

-i- e 1.5· .. • • • SP -.... -'.50/3 6-7:n:::: 
@ -:-33 ........ - -.... .,. .. ... ,.., (417;1) 33.5 -.... + ...... -,_ End oF So,l Bor-ehole Log 11 t 33,5 ft. -i- -::-- 34, -See PZ-llS-SS Recor-a of Drillhole ror -i... rock descr-ipt;ons -,_ -i- -
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LOG 
BORING NO. 
PZ-115-SS 

SHEEr 
I OF l 

DM.LIHG 
SfMI' flNISH 
ta,£ nYE 
e,:io 9:SS 

D,\T£ D,I.T£ 

5/5/95 5/5/95 

REM,W(S 

D.0-30.0 ft, 
Dr,tt;ng 
conducted with 
4.2S-im::h 
cugers 

Below 30,0 F't, 
Dr~ung 
c0nducted with 
MUd r-ota.ry 
t11"chn1q1;es to 
c0ntr-ol henving 
s11nds. 

i 
(!) 
z 
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z 
CJ ... 
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PFtOJECT; LAIDLAW/Ftl•FS 
PROJECT NO: 942848 
I.OCAiJON: BAIOGETON, MO 

TYPE 

DESCRIPTION 

:tl! 0.0-33.5 ~ 

38 

38 

40 

42 

44 

4li 

See Soll Borehole Log 
PZ-115-SS 
33.5-38.0 It 
No samplH irollecled 

4111!.&0 
38.0-47,3/t 38.00 
Fresh, !hie~ bedded, 11\ht 
ollve gray ( 6/1), very me 
trained, medium st.rorJI, 

IMESTONE, (ST. LO S 
FORMATION) 

40.0-41.8 fl 
Scattered &Ilic-a zones and 
veins 

41.2-47.7ft 
Mlcrocryslalllne, bale 
y«!llowish brown 10\'R fl/2), 
sllghlly weathered 
41,ll-42,8 and 43.S-47.3 ft 
Layar.; of green clay and clay 
lllling aro!Jnd inplace pieces 
of rock 

47.7◄9,0fl. 
S~ghtry weathered. thickly 
bedded, pale-yellowish brawn 
(10VR 6/21. mlC.fl;lf;l\'stalline, 
slrang, DOLOMmc LIMESTONE, 
(ST. C:OUIS FORMATION} 
Vuggy (1 mm. to 5 mm. In 

48 diameter), some vugs filled 
wilh calclle or qulll'tl; 

DEPTH SCALE: 1 :2 

§ 
~ 
EL 
< a: 
Cl 

ORll.UNG CONfflACTOR. LA¥NE-WESTEFIN 
ORIIJ.ER: o. MAHURIN 

RECORD OF DRILLHOLE PZ-115..SS St!Nt 1 cf 4 

<XlUAA ii.EV: 4l50,e BORING MET!-100; NXCoto & 'MIIII, 
DFtlUJNG DATE: 5/ID/95 
CAIi.i. RIG. CME 75 

J.Jwil 
F•F..,. 
s-si.,., 
B-Bodr.tirlg 
F,F_ 

ELEV ~ 
DEPTH 2' :, 

(F'I) 0: 

PL,l'larW 
C•C~ 
U·llrlcUlsv 
ST•S'loppoct 
, ..... g,Jar .. 

"' n ;;co 

"' i=,aCIIO 
=tio•N 

"Ila .,, 

LCGtiEO: 0, ALLOWAY 
Cffl:Ci<l:!O: B. Tll.TOH 
CA':"!, 6/15196 

0 .. .... 

OA11JM: MSL 
COOROINATES N: 10611488.54 
AZIMUTH:o 

1'6-1'
Cl.,C'fayltilll 
CIM::Ho,,w 
H-Kule<I 
GRl'-Qravll FIii<! 

NUl1YOATA 

iVPJ;AIIO 
SUl'IF,\Cl! 

01;.SCAIPT!QH 

J,PL.VR (2) 

J,PL,VR (3) 

J,lR.Vli (4) 

J,Pl,VR (2) 

J,IR,VR (3) 

• J,!FI.VR (7} 

• J,IR,VR (5) 

J,lfl.VR {7) 

J,l,VR {7) 

£: !1167/lS.311 
INCLINATION: .llQ 

NOlES 
WAlt:R 1.£VELS 

INST'l'IUMENTAT!ON 

318/95 
9 7/8 In. mud rotary 
bit used to drill 
into bedrook then 6 in, 
steel casing grouted inlO 
borehole wfth n1111t 1;emen1 

5/10/95 @ 8:30 
Began drilling 

5/10/95@ 8:50 
End of Run 1 

;:k Golder Associates 

_, 

7 

1 
J 

-; 



PROJECT: l.AIOLAW/li[,FS 
PROJECT NO: 943-2848 
t.CCATION: 8Fij00El'Or<J, MO 

5D 

52 

54 

:us 

SB 

82 

RCICKTVPE 

OESCRIPTION 

48.8-48,9 IL 
Clayatone layers 
49.0-50.2 It 
S~tly weathered, thickly 
b ed~e yellowish brown 
(10VR 6 ), mrcroc,:ristalline, 
medium strong, LI ESTONE, 
(ST. LOUIS FORMATION) 
00l0mite and clay zanm., 
vuggy 
50.2-58.5ft. 
Fre11h, thickly beddl!Q, ~e 
yellowish brown (10VR fl/2). 
micl'QC'tsta.dne, medium 
stn:ine, MESTONE, 
(ST. OUIS FORMATION) 
5D,2-51.4ft. 
Thin clay laminations within 
. roc;k vgii.b.!e .but. no pre-
ferentlal breaks or weak zones 
are associated 
53.0-SS..1 It 
Thin elay laminal!ons, heeled 
and unhealed bedding panfngs 

55. 1•55.4 It 
lilgtily weathered, extremely-
Milak Clayslone zone 
55.4-58.5 It 

. Thin clay laminat/ons and 
healed bedding plllling11, trac:11 
styloliles 

58.5-64.6 ft. 
Ftellh, lhiclcly badded, pale 
yellowish brt:iwn (10YFi 612), 
very line, medium stmng, 
AAGlLLACEOUS LIMESTONE, 
(ST. LOUIS FORMATION) 
Vuggy 

DEF'™ SCAL.E: J:2 
OAIWNG CONTRACTOR: 1.AYNE•Wl:STERN 
DRIUEA: 0. MAHUFIIN 

RECORD OF DRILLHOLE PZ-115.ss Sheet ll af 4 

COLI.AR !!I.EV: 450.B BORING .Mlm'!OO: NX Core & Wa!Jtr 
Dl'llUJNG CATE: S,t0/96 
DRILi. RIG: CME 75 

J.,Jon 
F-Fl<M 
S.Bl'lto, 
II•~ 
l'•Folal'orl 

PL,l'lllniar 
C.C:..Vld 
IJ.,UrxUa,nQ 
SHil"PPld 
l~ll'•llUO< 

LOGGED: O. /\U.OIIAY 
CHEC:1(;;0: 9, TD.TON 
DA TE: 11ft 5/!t!I 

• 

lVPEAND 
SURFACE: 

DESCRIJ'!lOfl 

J,PLVR 

B,PL,SM 

B.PL.$M (3) 

J,PL.R,CL 

J,PL.SM 

J,PL,SM 

J,PI..SM 

J,PL.SM 

OAttlll.l: MSL 
COOROlNAiES N: 10884011.54 
AZIMUTH, O 

E·. 516755.35 
INCIJNAllON: •fl0 

NOTES 
WATEA l.eVEI.S 

INSTRUMENTATION 

5/10/!l5@ 10:10 
Endo1Run2 

5/10/95@11:45 
End cf Run 3 

Golder Associates 



PROJECT: lAlOLAW/Rl•FS 
PROJECT NO; ll-43•2lMI! 
LOCATION: BRIOGETON, MO 

114 

BOCKTVP 

OESCR!PTION 

64.6-GS.s ft 
Fresh, medium bedded, pale 
yellowtsh brown (10YA 6/21, 
line grained. stro11g, 
LIMESTONE, (ST. LOUIS 
FORMATIOl>l} 
Scattered styloliles and 

ss silica ieplacement of 
slylollles 
55.8.a6.7fL 
fresh, medium beddfld, pale 
)lellcwish brown (10YR 612), 
line grained, medium str0ng, 
AAGILLACEOUS LIMESTONE, 
(ST. LOUIS FORMATION) 
Vuggy 
56.7-69.7ft 

es Slightly weathered, medium 
bedded, pale yellowi•h bniwn 
(10YR 8/2); 1-vf grained; 
medium sirong, LIMESTONE. 
(ST, LOUIS FOAMATION) 
Zones of CJa,ystone inier&edded 
(1/2 in. - 1 1/2 in.) 

69..7-84.7 ft. 
Fresh, rnedium bedded, pale 

70 yellowish brown (10YR 11/2), 
mlcrooiyslalfine ta fine 
glllined. strong, LIMESTONE. 
(ST. LOUIS FORMATION) 
69.7-75.7/t. 
Fine 10 medium grained, trace 
fossils 

72 72.0-72.2 ~ 

74 

7& 

7B 

&Cl 

Highly wea1hered, weak, 
Clay&tone aeam 
72.2-73,3 ft. 
Scattered chert 

75.2 ft. 
Void tilled with calcile 
Crysta.ls 

17.2-78.0 fL 
Abundant stylolltes 

79,1-84.71t. 
Dolomite content Increases. 
slightly weathered 
79.4-81.0 It. 
Abundant stylolites 

OEFTI'i SCALE: 1 :2 

l!J 
0 _, 

~ 
a. 
~ 
l!J 

ORILUNG. CONl'AACTOF!t LAVNe-WESTSRN 
ORll.l.S'l: O. r.lAHIJRIN 

RECORD OF DRILLHOLE PZ-115•SS 
IIORING METHOD, NX Caro & watm 0A tl.lM·. MSL 
OAIWNG DAT£: ~10/95 
DAILi, FIIG: CME 75 

J..ian FL,l'latw 
,;,a.it c-c.-
:s.i;i,,,.., U.(/~ 
IHtddng !il'f-stoppau 
F-F- 1-/fNllll;Ar 

... la ... 
0 "' l§ 8 ~ z ~~ RCD ... 14 

DEPTI-1 z 3~ ~l:i :, 

tFTl a: tt: oaao ....... 
lllll'IO,.-N N .. ID • ..,.. 

a 100 
'lo 

370.SO 
7!1.70 8 nw ... 

"~ 
~ 
SM~ 
R-P1111q1 
VlW,llOU;b 

:~, .. .... .... 

COORDINATE$ N: 10694Cl.54 
AZIMUTH! Q 

'l"Vl'EAND 
SURFACE 

OESCRIPTION 

J,IR,VR 
J,C,SM 

• J,PL.VR 

J,Pl.,SM 

B,Pl.,R 

B,PL.A.CL 
J,PJ.,VR 

J,!A,R 

B,PL,SM (2) 

B,PL.SM 

J,C,SM (2) 

J,PL,SM 

J,PL.R 

J,PL,R 
J,f,A 
J,l,R 

J,PL,SM 

J.l,A~ 

J,l,R 

Shut :t of 4 

cou.AF1 ELEV, 450.11 
S: 51trni5.3;'5 

INCLINATION: •IKJ 

Mom 
WATER L!M;LS 

INSTRUMeNTATION 

5/10/95@ 12:30 
Endo! Run4 

5/10195@ 13:50 
EndofRun5 

LOGG!;O, O. AU11MAY 
Golder Associates CHECKED: B. TILTON 

OATE: 6/15Jll5 

' j 
j 



PROJECT: 1.A!OLAW/fll•FS 
PROJECT NO; 9-G-211411 
LOCATION: SAIOOeTcN, MO 

OE"SCRIFTION 

Bil 89,7-84. 7 ll 

I,, 84 

Fre&h, m\ldlum bedded, pale 
yellcwlah brown {10YR 6/2}, 
microcrystalilne lo ffne 
grained, strong.r. LIMESTONE, 
(ST. LOUIS FOttMATION) 

84.2-84.7 It 
Abundi!nl styloiites 

Cl 
9 
~ 
"-< 
0: 
Cl 

RECORD OF DRILLHOLE PZ•115-SS 
DATUM; MSL 

Shff'I 4 of 4 

CCUAfl £LEV: 4!0.6 BORING METHOD: NX Com & Walat 
DRILLING CATE: 5/10/95 
DRILL RIG: CME 75 

./.Jclnt l'L•Pllmr 
l'•Faut c-~ 
s.m- II~ 
B·B■d!s>g ST-si.,,ped 
F•Fotoi;,,,, ~lft'eGl,QI' 

1B .. .. 
g a: 

~o ELI!\/ ~I- Rao I.ii 
OEPYl,j I.I: 8~ im ::, 

[Fl} a: 
cc tl411 ....... 

N"l"IDCl,... 

8 
100 
,r, 

COORDINATES fol; IC69408,54 
AZIMUTH: I) 

E: 518755,35 
INCUNA.'!10N: •90 

P-~11 .,.,,..o.a. 
~ CL-Claylmlll 
SM~ CH-CHoot. 
R•IIGu!ih H4fa-..i 
Vfl.V.Rc>ui,i QFll'-GtllYIIF'IRecl 

OATA 

jw., w 
'IYP&AND ii:g .. as!i!: SURFACE i"' ,. I DESCfU1'110N .. .. .. 

I J,l,R 

'J,l,R{2) 

I J,l,R 

• J,l,R{2) 

I B,l'L.R 

i :c 

h l; 
ti z ... o It! 0 

~i, 
,_ g 
Ol 

if 51! « 
Hi' H2~' 

z 
0 0 < ,:, 

~ 9 .. 
a I-

I-

~ 
z 

~ ~ 
"- ~ 0 

.. la 
~=~1; t!' 
li:S!li!i!lU 

NOTES 
WATER l.EVel.5 

INSTRUMENl'ATION 

5/10/95@ 15:00 
End of coring 

End of Record of Orlllhole 
at84.7fl 

84.70 84,70 

"' 88 

- so 

w !12 

.. !14 

CEf>l'H SCALE: 1:2 
DRILLING CONl'l'IACl'OR: 1.AYNE-WESTEAN 
D~l.l.EFI: D. MAMURIN 

1.0GGEO: D. AIJ.OWAY 
CHECKED: 8. nLTON 
0A TS: &/l !i/95 

Golder Associates 
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Well No. Pz-11s-ss 
Boring No. X-Ref: Pz-11s-ss 

PIEZOMETER CONSTRUCTION SUMMARY 

Survey Coords: Northing: 1069409 It. 

Easting: 516755 It. 

Drilling Summary: 

Total Depth es.on. --------------Bore ho I e Diameter 9 7/S in. (0.0-39.0 fl.) 5 718 in. {:19.0-llS.O ft.) 

Casing Stickup Height 1.69 ft 
Driller Layne-Western 

Rig 
Bit(s) 

St. Louis, MO 

CME 75, Schramm Portadrill T660H 
6 1/4 in. ID Hollow Stem Auger Bil, NX Core, 
5 7/8 in. Button Bit and 9 7/8 in. Tricone Bit 

Drilling Fluid ____ A_u""g_er_-_N_o_ne-',_N_X_C_o_r_e_W_a_t_e....;.r,_ 
Air and Mud Rotary 

Protective Casing 8x8 in. Square Steel, by 5 ft. long 

Well Design & Specifications 

Elevation Ground Level 
Top of PVC Casing 

Construction Time log: 

Task Date 
Drilling 
CME75 S/S/95 

Schramm Rotary 5121/95 

Geophys.Logging: 
Casing: 

450.6 ft. NGVD 
452.30 ft. NGVD 

Start Finish 
Time Date Time 

a::io S/5195 10:00 

a:30 S/21/95 10:00 

2• PVC 5121195 10:1s 5121/95 10:20 

e· Steel S/111ss s-:,s S/9/9s 12:00 

Filter Placement: 5121195 10:AQ 5121195 11:00 

Cementing: 
Development 
Bentonite Grout 512119s 11:10 5121/lls 11,30 

Bentonite Seal ~ "'ii:oo ~ 11:10 

Basis: Geologic Log ~ Geophysical Log ___ 1-------------------
Casing string(s): C = Casing S = Screen 

Depth String(s) Elevation 
+ 1.69 74.68 c, 452.30 

74.68 84.48 S1 375.93 

84.48 - 84.81 C2 366.13 

+ 1.00 39.00 C3 451.60 

Casing: C1 2 in. dia. Schedule 80 PVC, 
flush threaded with O-rings 

C2 2 in. dia. threaded PVC end cap 

- 375.93 

- 300.13 

- 385.80 

411.61 

(4 in. long or 0.33 ft.) (C3-see comments) 

Screen: S1 2 in. dia. Schedule 80 PVC, 0.010 in. 
machine cut slot, flush threaded with 
O-rings 

Sand Pack: 16-35 mesh Silica Sand, 72.5-85.0 ft. 

Filter Pack: less than 50 mesh Silica Sand, 

71.0-72.5 ft. 

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry, 

3.0-60.0 ft., Neat cement, 3.0-39.0 ft. 

Bentonite Seal: Extra high yield Wyo-Ben (100%) 

Slurry, 60.0-71.0 rt. 

Concrete: 0.0-3.0 ft. --------------

Well Development 

Stabilization Test Data: 

Time pH Spec. Cond. 

Recovery Data: 

100 
SIC 

eo 

2.: 
'70 

~ 
eo 
eo 

"" 40 .. 
30 
20 
10 

0 

I 
f 
I 
j 

I 
I 
I 
I 
I 
I 

0 20 60 

TIME (Minutes) 

Comments: Surface Casing C3: 6 1/8 in. ID/ 6 5/8 in. OD St1;:el Casing 

Temp(°C) 

eo ,oo 

Not to Scale Supervised by 8. Tilton Site LAJDLAW/OU2 AI-FS/MO -----------Job Number 943-2848 Fife Name PZ115SS 
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MISSOURI DEPARTMENT OF 
NATURAL RESOURCES 
DIVISION OF GEOLOGY AND 
LAND SURVEY 

MONITORING WELL 
CERTIFICATION RECORD 

INFORMATION SUPPLIED BY OWNER 
SITE NAME 

OFFICE USE ONL V 

REF NO 

ROUT!: 

STA TE WELL NUMSEA 

CHECKED [JY 

APPROVE□ av 

WELL NUMIJEA 

LAIDLAW B121D6ETDN .5A>J ITAi"'/ LA~IDF'IL-L. 
SITE ADDRESS 

Sr. /2AAl2.LES i2oaK- IZD. 
NAME 

LAIDLAW WA"iT'E. 5 Sf£MS, !>Jc. 
ADDRESS CITY 

183 ~I. fli!uADLUA Si. Luu/.:. 

INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR 

DATE RECEIVED 

CHECK NO 

TRAtlSMITTAL NO 

CROSS REFERENCE NO 

ENTERED 
PJI 1 

DATE APPROVED 

STATE 

Mo 
TELEPHOtlE 

'"' '"' 

ZlPCOOE 

1,3044 

314 - .:;!cJI- .31/o 
STATE 

MD. 
ZIP CODE 

1,310.J. 

LOCATION OF WELL 
SHOW LOCATION IN 
SECTION PLAT 

SKETCH THE 1.0CAT!ON TO THE WELL lNCLUOING M!t.EAGE ON ALI. ROAOS TRAVELEO 

ELEVA Tl ON __ o¼s2c'"s•at..e.._ __ 
FROM NEAREST TOWNS OR HIGHWAYS 

AREA NO _______ _ 

SMALLEST"• LARGEST'.< 

____ ., ____ \ .. 
SEC. __ TWN. --~"~'- N,RNG. --~5~ ,gR W 

___dj__. 

DESCRIBE LOCATION OF THE WELL SO WE WOULD BE ABLE TO VISIT IT 

Gmun.d 

~~:'iOO; 1.1'>, 
lnlorm■llon In 
thl• ,;olumn 10 
be auppUed In 
the Feet from 
Surface column 

0.plhlo&n 

FHt fr11m Ducrlptlon 11 
S11rl.ac1 

111 Annular Sul: l,().,;J 

O.plh to Bu• cl 
Bcntonlle Se.1~ 1J.~ 

o,ptn 111 
Balt11mol 
lM Scruie 1 .1 

Plug Back 
Tollll Do th 

PROTECTIVE CASING 
Typo: .::,r-.:.eL-
Stz11: 8"1-I:," 1!5

1 

9, 

TvPOolM111enal ::ich.t,DP 

BOREHOLE ~I~ 
DlAMOER: .:ffU In. 

ANNULAR S£Al. 
Type: 0 BunloMd SluriY 

[)Cenwn1 Sklrrv 
0 Noo Slurry Blllllllmle 

BEKTONfTE SEAL 
Tvpo:[lBunlonlkl Skmv 

Q tlon Slu!f'/ Bookl.Me 

Lu,qlh ol Scat __ l_l_FL 

5£COND.\RY FILTER PACK 
TvDO: (JSai-i [Optional) 

0Manu111t2uu1d 
Gr11111Slze: < ,So 

Loonlll: .5 
PRIMARY FILTER PACK 

-1-----< Typo: 0,Sarxl 
Ql,lamdlldurlld 

GreJnStte; 11.,/J5 
Lung1h: I.J. 5 

WELL SCR [ff 

l.enQlh; 1o' 
SlolSIZe: Q,010" 

T t'l,IC.. 

J-J---.._ISUMP DETAILS 

L1111Uc lJ,?fL 

Dlamtlu; .;L ln. 

Ty111: P',k:.. 

TYPE OF BACKFILL: SAIJ D 

DRILLING CONTRACTOR'S 
NAME 

TYPE OF INSTAI.LATION 

Q ABOVE GROUND 

STATIC WATER LEVEL 

0 FLUSH MOUNT 

FEET FROM MEASURING POINT 

DA TE Of STATIC WA TEA LEVl:L 

ELEVATION OF "-IEASURING POINT 

MEASURING POINT IS 

CJ TOP OF RISER PIPE 
0 OTHER 

DAILLltJG EQUIPMENT 

[J AIR ROT ARY GAUGER 
TYPE bJ./ i/..S.,/. 

0 REVERSE 
ROTARY 

CENTRALIZERS USED 

□ OTHER 

[]:YES,AT -3 TOML 
Ql. STAINLESS STEEL 

□ OTHEfl ------------

□ NO 

MULTIPLE CASED WELLS 

SUBMIT ADDJTJONAL AS BUILT DIAGRAM 
SHOWING WELL CONSTRUCTION DETAILS 
INCLUDING TYPE AND SIZE OF ALL CASING, 
HOLE DIAMETERS, AND GROUT USED. 

DATE WELL CONSTRUCTION WAS COMPLETED 

I HEREBY CERTIFY THAT THE MONITORING WELL 
HEREIN DESCRIBED WAS CONSTRUCTED IN 
ACCORDANCE WITH THE DEPARTMENT OF NAT
URAL RESOURCES REQUIREMENTS FOR THE 
CONSTRUCTION OF MONITORING WELLS. 

SIGNATURE (MONITORING 

1, ' 

PERMIT NUMBER 

PEAMITNUMBEA 

001'151.,. WM 
DISTRIBUTION: WHITE Ol\l!SlflN CANARY·MONITOl'lltl(i WEl L CONTRACTOR PINKIOWflER 



IIIIJl/1111 SOIL BOREHOLE 
LAIDLAW WASTE SYSTEMS INC. 

SITE NAME MO LOCATION DRIUJffJ MEIH00: 
6.25 inC:h l,D, Hallow Sten AU1,1er 

~ MEttlOOI 

LAIDLA\UOU2 RJ-F"S/MO 
SPLIT SPOON: 2.0 ,m::h O.D./1.5 inch 1.D. CSP) 

VEST LAKE LANDFILL SHELBY TuBt, 3.0 inch □.D../2 13/16 lncn I.D. (SH) 
OPERABLE UNIT 2 'MUR 1.£\'£1. 

11M£ 

!WE 
NCRTH[NG, 1066410.28 

a.saMQllEP'JK DATUt4 EASTING• 515843,88 EL£VATIQN 4 83.1 

DRILL RIG CME 75 - TRUCK MOUNT SURFACE CONDrtiCM Edge of" ho.ul roo.c:I o.nd Flo. t F'lll 

NIIU BEARING 

~ HHN£R 

!1 ~ I I I SMR.ENUMBER r 
IHO i ;: t 0ESCRIPllOH OF Ui\TERW. 

- (0,11-1.0 ft.} No SQMl)Ll!'S collected, -- gro.vll'l roo.d bo.se encountered -- -
I- C48cW 1.0 -- 1 (J.0-5.0 f"t.l Stiff', do.rk yellowish brown -- s D.9' 

M 
-- 6 rr, <lDYR 412), CLAYEY SILT, tr11c:e GrcvtH, -- 4 «5~) 1,/R, do.Mp, CML), CF!LL) Sf' -- --2 s - -- CD -- -- -

" -- 3 - - -- 2 0.7· 
~ -- 2 lro' -- 4 3SXI - SP -- -_,. 5 

@ -- -- -- -- -- 5 I-~ 
<S.0-15.0 !='t.) Lease, noderitt<!' yellowish - --- 3 i.,. -- 3 IT- br-own <lOYR 5/4). thinly lo.Mino. ted, SIL r. -- 5 (75t> ~ SR, CMU. (LIJESS> SP -- --6 s 

@ -- -- --- -- --, - e 7,0 f't., color changl!'S to Mottled pa.le 
;...-- -- 3 1,7" -- 5 air yelloll'i.Sh brown ClOYR 6/2) to nodera.te -- a (IIS~l yellowish brown ClOYR 5.14), o.ncl silt SP -- ~ -

-- 8 9 beCOMeS C:OMpo.ct 

0 -- -- -- --- --9 - -- -,.... 7 H, -- 9 2]t -- a 1aaz1 
~ SP -- --10 9 

® -- -- -- - -- ---11 - E! !I.□ f't., COIOI" i$ predoMina.ntly po.le - -- 5 1.e' -- 8 li:ii' 
~ 

yi.'llowl!!h brown (10YR 6/2) -- 9 <&Dl<I SP -- -:;-12 10 
0 -- -- -- -- --:- 13 - - -6 I.J' -7 a6' 

~ -- 7 (65?,) SP -- -:;-1.C. 6 
0 -- -- -- -- -

LOG 
BORING NO, 
PZ-1 t6-SS 

SHEEr 

l Cf' J 

ORIUJNO 
START FINISff 
1lolE TIME 

12,45 !S,00 

041£ Do\lE 
6/'5/95 6/5/95 

aren, 

REJMl(S 

~ 
0 
0 

(!) 
z 
3 
0: 
C 

z 
er 
I-= ... 
= 

li:i 
Q 
I.I.I 
C'.!I 
C'.!I g 

Ill ... 
0:, 
ru 
' .., ... 

O" 

.. 
ci 
2: 
DJ 
0 
-::i 

... 
Ir. 
C< 

"' :::: 
:, 

fij 
0 
Si:: 
:c 
r.;, 

"' O' ..... 
0 r~ .... 
..a 

1.1.J 

~ 
Q 

Ill 

"' :!: 
;;;; 
IL 

a:J 
::Ii 

ffi 
..J 
iZ 



"'""""' LAIDLAW WAST!: SY8TI!M8 INC. 
SOIL BOREHOLE 

!llTE N,J,ME AND LOCATION DRIWNO METHOD: 
6.25 inch l.D. Hollow Stt>M Auger 

SN.IPUNB IE}fOO: 

LA!DLA\.//OU2 Rl~FS/MO 
SPLIT SPOON• 2.0 ;rn:h □.D./1,S inch l.D, CSP> 

\JEST LAKE LAND•ILL SH£LBY TUB!:, 3,0 ;nc:h 0.0./2 13116 inC:h l.D. (SH) 

OP£RABLE UNIT 2 WATER UM!L 

TIME 

D4tt 
NORTK!NG, !066410,28 

c-AS1HG DEPl'H MlUM EASTING• '5!5B43.BB ELE.VA'l'IOH 4 B 3.1 
DRU. RIQ CME 75 - TFIUCK MOUNT Sle"ACE 00NOITICIHS Edge aF ho.ul rca,t:1 o.nd Flo. t F;U 

NIGL£ flE'ARING 

SAMPlE Ii.WYER 

h 
~ I I I 

5 

' 
~ NIJIIBER 

AND i I OESatlll'IION OF rMrE'RN. 

I 
.... s l,4• C!S.0-22.8 Ft.) Cor,po.ct, pole yeltow,sh -:.- 6 ff brown (IO'l'R 6/2l, SILT, SR-NR, clo.np, -:.- ~ -- 6 (70:0 (MU, CLClESS) SP -~16 10 -

® -- - -- -.... ----17 - - -.... 9 J.J' -- 5 Eo' 

~ 
-- 4 ssi, -:- SP -t,:::-18 6 --- ® -.._ -..... -.... -::-19 ,.. ,- -4 t7· -,.._ 

6 i£if -1-- -:- 5 uz, 
I SP -~20 4 -@) -:- -:-
!- -i.,. -,..__ 21 .... I- -- l 1.6' -:.- 4 rr, -:..- -.... 6 !lln~, 
~ SP -::-22 9 -® -.... -.... - U60.::n 22.8 -:.- ':', .. c22.B-24.2 Ft.l C=po.ct, MOdero.te -::-23 .... , ......... - -

6 2.D' ....... yl:'Uow1sh brown CUlYR 5/4), SILTY Fme -..... 7 rr- : : :!U SANO. ~- dQMP, csm. (AI.L.WIUM) -.... -i... 5 :lllli' • • .. SP -
t:::-24 6 

.. 
(458.9) 24.2 -@ -L- r C24.2-2S.E, Ft.) CoMpcct, MedluM grQy -..... CNS). SILT, tro.c:e iron oxide stc.inlr,g. -

t:....25 NR. MCiSt, CML), (LllESSl -- - -I-, 9 a.a· -I-, 14 a.a- (457.5) 25,6 -- 22 -L- IIKli< • •4' (25,6-27.0 f't.) Dense, pate yellowish SP -=-26 !4 +.'. 
brown ClOYR 612}, Fine SAND, tr,:u::e Silt, -...... 

@) .... NR, do.Mp CSP), (ALLUVIUM) -..... . .. , ., -- , .. ,.. I -:... .. ·-- <456,1) 27.0 -t;:-27 
f I a• -4 i?-D' I 

(27.D-i:8.0 l"t.J Conpo.ct. Medi1,1M gro.y -I.,., ll air IJ {NS), SILT, NR, Moist, (MU, CALLUVIUM) -
1-- -L- 17 ICO',t 

(455.1) 213.0 SP --2a 18 
(28.0-32.0 Ft,) Cor,po.ct. Med'"-'"' Light @ -.... ~ -' ... , 
gro.y CN6), f'ine SAND, tro.ce S;tt, NR. --.... Moist, CSPl -..... ' .... -

:::- 29 : : : ;1- - -a 2,Q• -i?.11" .... ~ SP i.- 9 .... ■ -._ 
II IOOt @ -i- I 1n 

..... -...... 

LOG 
BOAINGNO. 
PZ-116-SS 

5ffm 

2 OF 3 

DRIWHG 

SfARI' FlN&I 
11.tE 1111£ 

lc:!•45 15•00 

DATE MlE 
615195 6/5195 

o.reo.. 

BEW,Rl(S 

i 
(J 

C> z 
3 
i52 
C 

z 
Cl .... 
..J 

~ .., 

iS 
s 
(.!) 
(.!) 

g 

'11 .... 
Q) 
ru 
I 

M .... 
0-

ci z 

~ -:, 

& 
"' 
~ 

>-a:: 

~ 
::.:: 
0 

;f'. 
C' 

' <;; ... ,· 
..:i 

~ 
C 

Ill 
Ill 

"' -.. 
a. 

~ 

I 
i...: .... 
LL 



JIIIIIIII 
LAIDLAW WASTE SYRTEIIS IHC. 

SOIL BOREHOLE 
SlTi: H.\ME ANO LOCATI0N DftlWNG MEDfOD: 

6,25 lni;;h I.D. Hollow Ster, Auger 

SMIPLM YmlOO: 

LAIDLAW/DU2 RI-•S/MO 
SPLIT SPP• 2.0 Incl, O.D./1,5 inch t.!l. CSP) 

WEST LAKE LANDflLL SHELBY TUBE• 3.D ;nch □,D./2 13/16 Inch r,D, <SH) 
OPERABLE UNIT 2 WATER LEVEL 

llllE 

DATE 
NORTHING, 1066410,28 

CASING OEPlH DAnJM EASTING, 515843.68 El.ENAllON 483.t 

IJfflU. RIG CME 15 ~ TRUCK MOUNT SURFAC!: CONOl'l'l0HS Edgp oF haul roo.d (Incl Flat f'1Ll 

ANGlE 8DR1HG 

SAMPU: HAMMER 

m1 3 I I I 'SMIPI.E NUlaR I 
ili!( 

I 
MD i ,1 I! DESCRIPOOH OF IMTERW.. 

'- .... ► (28.0-32.0 f't,) CQMpo.ct, Meclilm light SP -.... gru.y (N6), Fine SAND, trace S-.t t, NR, -- . , . ~ 
@) -,_ 

..... ,ii 
r,Oi!it, CSP) -:=-31 ::::► @ 30.B f't. SOM@ blucl< orga.nrc no.te,riQl ,-- -15 0.5' SP -... w ., ... ln snnd -.... S0/5 " •• , !--
@ 31,S ft., gro.ve,t size piece,s of @ -<!!IOO ..... ~ -- ... .,, .. 
Llr1estone In Sund, water encountered at -"--32 

32,0( - -.... \:31.0 f't, on top of' bedrock (45\.l) -... 
End of Soll Borehole L.09 a.t 32.0 Ft -... -

=-33 -
Selo' PZ-116-SS Reccrcl of' Dr1Uhollo' f'or -... -... rock dlo'scrlpt,ons -i- -i.- -:::- 34 --.... -

i.... -.... -=-35 --..... -,_ -i.- -::-36 --- -.... -... -:::-37 --
i- -.... -- -i::-38 --.... -.... -..... -
----- 39 -- -..... -.... -.... -=-"o --- -- -- -
=-41 --- -- -- -
::-42 --- -- -... -7-43 --·- -- -..... -<::-44 --- -- -... -

LOG 
BORING NO. 
PZ-116-SS 

SHEi' 

3 OF 3 

DRIWNG 

STMr FINISH 
'TIME 1111£ 
12•45 !5•00 

Di\TE MTE 
6/5/95 6/5/95 

area. 

REIIMKS 

& 
I:::' 
VI 
w 
)I 
I 

w 

~ 
...J 

0::: 
1-z 
0 
(.) 

C!) 
z 
:J 
i2 
0 

z 
C .... 
-.... 
c:i 

~ 
B 
(!) 
(!) 

g 

to .. 
m 
n: 

I 
M .... 
\l' 

a z 
Ill 
0 -:, 

I 
... ! ~-' 1="! jl 
fo 
0 
!:I:: 
::c: 
c.:i 

Lr. 
Cf' 

' C r~ 
' '° 

~ 
Ci 

V, 
en 
"' 
N 
II. 

~ 

I 
LtJ 
-J 
ti: 



PROJECT: 1.AtOLAW/Rl•FS 
Pl'IOJECT NO; 94:J.2848 
LCCAllON: BRIDGETON, Mc 

OESCRIFl'JON 

32 0.0.32.0 ft. 
see Soll Borehole Log 
PZ-116-SS 
32. Q-33.4 ft 
No sampfes collecled 

33.4•60.2ft. 
Fmsh, thickly lamfnllh!d, 
light olive gray (5V 6/1), 

34 very line grained, medium 
strong, LIMESTONE, (ST. LOUIS 
FORMATION) . 
Ot:culonal 0.5 - 2 mm. pyrite 
grains:, weathered and grading 
1n10 rresh at depth 

37.6-38.7 ft. 
Stiff, Clay layer, ligh~ olive 

3!1 gray {SY 5/1} 

44 

46 

43.2·43.4 ft. 
Vety stiff, Cley fayer, light 
olive gr11y (SY 6/1) 

45.H5.31t 
Sort Clay layer 

46.2-48.0ft. 
Hlghly weaU,ered, thinly 
bedded, m11dlum light gray 
(NSJ, line grained, weak, 
BRECCIATED LIMESTONE in 
medium bluish gray 
(58 5/1). eclay malrilc, 
(COLLAPSE ZONE) 

DEPTH SCAIJi; I :2 
ORIUJNG CONTl'!ACTOA: LAYNE•WEmRN 
DRILLER; D, MAHURIN 

RECORD OF ORILLHOLE pz.11s-ss Sl'INt 1 ar a 
COLI.AR EU.V: 463, l aoR1NG METHCO: NX Com & wiuer 

DRIL"LJNG OAT!:: &/!1,1115 • ll/1-4195 
OP.ILL RlG, CME 7$ 

LOGC.E;D: E. SWANSON 
CHECKED: B. TILTON 
OATE, 7/1:e/!15 

• 

• 

• J,lJtFe 

• J,l,R 

J.1,R (:3) 

J.PL.R 

J.PL.R.CL 

J,1.R 
J.l,R 

J,l,R.CL 

DATUM: !'IISL 
OOOAOINAo!;$ ~: 1066410,28 
AZIMUTH: 0 

E: 515"3.88 
INCLINATION: •90 

NOTES 
WATERLliVl,Lll 

INSTl'IUMENTATION 

RQD of Run 1 was 
unassesable due 10 
unr;:itrlaintv In fraature 
origin. D1ffl bit 
was worn, poor 
quality rucowry 

6/8/95@ 13:10 
Began Run4 

""' Golder Associates 



PROJECr: LAIOI.AWIRl•FS 
PROJECT NO: 1143,.21146 
lOCATION: BAIIJGEl"ON, MO 

FIOCK1"f 

CESCAIPTION 

-46 48.0-6D,2 ft. 

50 

54 

Fresh, thinly bedded, light 
olive gray (SY 6/1), miero
ciys.ta!llne, &lrong, 
LIMESTONE, (ST. LOUIS 
FORMATION) 
Stylolitle 

61.9-62.5 ft 
82 Ughlolivegray (5V6/1}, 

very fine grained Limestone 
layer 

DEPTH SCALE: l:2 
ORILIJNG CONTRACTOR: LAYNE•WESTERN 
DAILi.ER: 0, MAHURIN 

RECORD OF DRILLHOLE PZ-116-SS Shet1I 2 ol 11 

IXll.lJ,f\ El.£\/: <lm.1 BORING METHOD: NX Care & WIW 
ORILUNG OAT'!;, li/5195 • S/1.W5 
DRILL RIG: CME 75 

ei...=v g 
DEPTH :a: ::, 

!FT) "' 

5 

► ,~ "' "'"' §fl AQO u.., ....... i!"' "' ........ 
NTae-

• 

,oo 
'i, 

LOG.Geo: e. SWANSON 
CHECKED: B. Tit.TON 
DA Ta 7/12/95 

• 

J,m.cL 

J,PL,SM,Fe 

J,PL,R 

J,U,R 

J,Pl.R 

• J,PL.fl (:'!) 

J,PL.A.Cl 

J,C,R 
J,PL,A,CL 

• J,l,R 

J.PL.R,Cl (2) 
• J,PL.,R 

J,Pl.R,CL 

J,PL.fl (3) 

J,Pl.R (2) 

• J,l,R 

J,l,R 
J,PL,R 
J,PL.R,CL 

J.PL.A.CL 

OATUM; MSL 
COORDINAiES N: 1068410.2B 
A2!MUTH: 0 

E: 5ll!ll4a.88 
INCLINATION: -80 

NOTES 
WATER l.SVEJ.S 

INSTRUMENT'AilCN 

Golder Associates 



·W 

PROJECT: lAIDLAW/AI-FS 
PROJECT NO; &43-ll141! 
LOCATION: BRIPQETON, MO 

1YPE 

~-ffi 
•W 

·-1,L 
IL-

OESCRIPTION 

~ 

84 

418.30 
64.8-7U! ft. 64.SD 
Fresh, medium bedded, light 
oflve ray (5V 6/1), very line 
grained, medium stron11, 
ARGILLACEOUS LIMESTONE, 

es (ST. LOUIS FORMATION) 

&B 

1D 

72.4-87.0 ft. 
Fresh, medium bt!dded, light 
olive gray (5'( !'i/1), mii:ro
Cl)'&talllne, medium strong, 
LIMESTONE, (S'f. LOUIS 
FORMATION) 
StylofltJc 

. 72.6-73.0ft. 
74 Abundant chert zones 

(<3 in lhlclc} 

75 

7B 

75,t-75,Blt 
Hard, Clay layer 

DEPTH SCALE: 1 :l! 

s 
g 
:c 
IL 
< 
IC 
I!\ 

ORIUJNG OON11'1ACTOR: LAVNE-WESTo:FIN 
OAJLLER: O. MAHURIN 

RECORD OF DRILLHOLE PZ-116..SS Shaet :i, of D 

C0U.AA ELEV1 4113.1 BORING METHOD: NX Cl:ltll &. -• 
OAIU.ING DATE; GJ5/llll • 11114/115 
CRILL RIG; CME 75 

J"'OW PLrPlofa- P-l'olshld 
!'-Fait c:cuw,j lc:.S....,_ 
&-61>1..- U.Und.l•q &M•8'fflololh 
B-BeddnQ ST.$!opptd R-Rclq, 
J'.Foia!jcrt J.l,rov,Jlr V!W.AW;11 

F•Ff101od& 
Cl-Qay!nM 
CH.chlcnle 
H•H•olld 

DATUM, MSL 
COOROINATES N: 1DS64ID,28 
AllMUiH: D 

Cl 
2:' ~ ii:., 0 .. 
"'"' z w 

GRF- f'ila<I ,t;c w C 
:j:2:' IC a!: 

C 

9 1i" 
.e-

"" 

E: 511184.'J,811 
INCLINATION: ·90 

% g 

s z NOTES 
!!I ~ ~ ~- ,_ WATEA LEVELS .. Ill .. OlSCON11 UITY TA "' a: ,!'. 0 INSTRUMENTATION .eu;v 

DEPTH 
tF1J 

41 10 
70.00 

41l3.I 
ao.oa 

0 

"' "' ::, 
a: 

"'8 u,w 
1:w :s i:i RCD a .. •m!!l; 

"Ill !i!m ~8~ g a: IE-. o 0000 lil I a••" NTVC=-r11 

LOGGED; E. SWANSON 
CI-IECKSO: B. TILTON 
DATE: 7112.195 

TI'PEAND 
SIJl'IFACI! 

DESCRIPTION 

J,Pl.,El,CL 

J,PL,R,CL 

J,Pl.R.CL 
J,Pl.,R,Cl 
B,PL.R 

J,PL.R.CL 

J,PL.fl.CL (2) 

J.PL.R.CL {2) 

!,! 
"'<!I "-o .!! ... 
<!I 

"" .. =gd m il: ~ .. ~ 

a: a: ~i,;::i i£iH!&!\ 
l"J.,t4ptl0-

Nn.-.,._11111 
VI :;.- O:¢¢a:a: 

Golder AssocJates 



l'AOJECf: lAICI.AWli'll•FS 
PROJECT NO: 94a-2848 
LOCATION: !IRIOGETON, MO 

CESCRIF110N 

IIO 72.4-87.0 ft. 

118 

Fresh, medium budded, light 
olive 8J'.IIY (SY 6/1), micro
cryslalllne, medium strong, 
LIMESTONI;, (ST. LOUIS 
FORMATION) 
Stylolil!c 

62.2--83.3 ft. 
Glauconillc intraclasts, 
argillaceoU$ 

87.0-101.3 It. 
Fresh, medium bedded, llghl 
Qllve gray (SY 6/1), very line 
Cfystalline, medium strong, 
AAGILI.ACEOIJS LIMESTONE. 

ea (ST. LOUIS FORMATION) 
87. 5-91.3 ft. 

92 

Porou& mns, open wgs 
{<2mm.dta) 

OeF!l-1 SCAI..!;: 1:2 

Cl 
0 ... 
~ 
0.. 

~ 
e, 

OAIUJNG CON"TAACJTJR: LAVNE-WESTERN 
DRll..UtR: 0. MAHURIN 

RECORD OF DRILLHOLE PZ-116-SS 
BORING METHOD: NX Con, & waler 
ORIUJNG 0A TE: 615/95 - Bfl,c/115 
CAIU. PJG: CME 75 

OATUM: MSL 
OOOROlNATES N: 10l!B4t0.2S 
AZIMUTH: 0 

J.Ja.ii PL.-., 
F•l'M c-cur-i 
s--s,,,,..- U•IJMJ'""'9 
ll•Bodl:lir!\J SNllef>Pod 
F•Falaton M.-.1,UW 

► "' wffi ~8 El.ill 

~§ ROD i:! .. 
DEPTH !i a: 

(Fl) a: 
Ooc:ta fE r ~ ..... ,... N ... IIO • ..,. 

p,flollh,,,t v .. F.o.ic!o 
~ CI.-Clayw,s 
SM•Srnoolh ~ 
/l.Rouctt H._ 
VR-V.~ GIIF-~rll<l 

iii!!!! T\'PEAND 

~8~ .. :WFIFACE 
!!£5Cfl!PTKlN .... .. "' 

• 

J,C,R 

J,Pl.,/:1 (2) 

B,PLR 

• J,U,R.CL 
J,l,R 
J.1,R,CL 

J,PLR.CL 

• B.C.A.CL 
J,l,R.Cl 

• J,PL.R,CL 

• J,l,R 

Cl z 
if,., 
~I!! ... z i-

S11ee1 • or e 
COUAfl ELEV: 483.1 

E: 515843.U 
INCLINATION: .90 

NOTES 
W.\TER LEVaS 

INslRuMENTATION 

LOGGED: E, SWANSOf'I 
CliECl<EO, B. 11LTON 
CATE: 7112/95 

Golder Associates 



f'FIOJECT: I..AIWW/RM•S 
PROJECT NO: 843-28411 
LOCATION: BRlOGETON, MO 

OESCRll'llON 

96 87.0.101.3 (t 

100 

l!Y,! 

104 

1011 

!CB 

110 

Fresh, medium bedded, light 
olive gray (SY B/1), very lin1t 
crystalline, ml'll:llum strong, 
ARGILLACEOUS LIMESTONE, 
{ST. LOUIS FORMATION) 

101,3-iOS.3 fl 
Fresh, thickly bedded, light 
brownish gray !SYR 6/l), 
medium crystal lne, medium 
stro~, lJMESTONE, (ST. LOUIS 
FOR ATION} 

105.Mll5.71t 
Abundant, thinly laminated, 
shaley partings 

106.3-108.8 ft 
Fresh, thinly beddlld, light 
brownish gray (5YR 6/t), fine 
ctystalline. extremely strong, 
SILICIFlED LIMESTONE, 
(ST, LOUIS FORMATION) 

t08,IH35.5 It 
Frellh, medium bedded, light 
olive gray (5Y 8/1), micro-
crystalllna, medium &trong lo 
strong, LIMESTONE 
(ST. LOUIS FORMATION) 
Slylolilie 

DEPTH SCALE: l;2 

Cl 
9 
Q 
f 
~ 
(!J 

DAIUJNG CONTRACTOR: LAYNE-WESTERN 
DRILLER: 0. MAHURIN 

RECORD OF DRILLHOLE PZ·116-SS 
EIOAJNG METHOtl: NXCOre& ~, 
ORILUNG OA1E:: 6/5/!lll • ll/14$5 
DRILL FIJG; . CME 7& 

DATUM: It.ISL 
COORDINATESN: 1056410.l!B 
AZIM\JTH; 0 

J.Jon l'L-l'IMlr P""'khod Fo.Jl'~ 
F•Faut C,Cuw«f l(.Blktmldid Q.,,QoyfnM 
S-SN• IJ•~ BM~ CH~ 
11-11-g &'r -&11ppad ~ ff.H....i 
F,I'_ ~~ 1/ff.V,llwctl GRl'-Gnw<l!Rlt<I .. .. OISCONTIOO DATA 

~ 
IC 18 El.EV !~ !~! ., RQO ~i 1YPEIIND 

01!1'111 :::, uw SURFACE 
(l'T) a: "' N!E.~2 50 

ll!!SCl'IIPTIOII =~ti .... .... 

38:! 10 
lW,00 

8,PUl,CL 

B,PL.R.CL 

10 mu-. J.PL.R 

J,Pl.R 

J,PL.f1 ta) 

• J,PL.R,CL 
J,Pl.R.CL 

376.BC 
!OB.JD 

11 100 ... 

J,lR,SPUN 

374.JO 
J,PL.R !OB.BO 

J,l,R (2) 

B,PL.SM 

• B,Pl.SM 

Shm!itlf 11 

cou..Afl El.SY: 483.1 
E: 51:$1M3.BII 

INCUNATlON: -90 

NOTES 
WAT!ifl l.E\18.S 

INSTRUMEN'l'ATION 

LOGGED: E. SWANSON 
CHECKED: 8, Tit.TON 
DATE; 7/12/95 

Goider Associates 



PROJECT: LAIOLAWJRI.FS 
PROJECT NO: 9-43-2848 
I.OCATICN; 8RICGIITQN, MO 

K 

OESCAIPTION 

112 108,IM35.5ft. 

114 

118 

118 

l20 

122 

128 

Fresh, medium bedded, light 
oliw gray (5Y 6/1), mlcro
cryslalflne, medium strong to 
strong, LIMESTONE, 
jST. LOUIS FORMATION) 
Stylolltlc 

121.2-122.2 ft 
Argillaceous Umestorie 

@ 122.5 ft 
Very :.tiff, light olive grav 
{5Y 6/11, Silt !aver 
( < 1/2 n. thick) 

124.7•127.0 ft. 
Umelltonli! becomes line to 
medium crystalline 

126.4·127,0 ft. 
Moderately weatherad zone 

OEFlli SCA!.e 1'2 
CAIWNG CQNT'RACTOR: LAYNE•WEST=RN 
ORIIJ.ER: D. MAHURIN 

RECORD OF DRILLHOLE PZ-116-SS Slul<lt a ,:,t a 
COLI.AA EU;V: <1113.1 BOAING METHoo, NXCota & WllllS! 

DRILi.iNG OA1'1;: 615195 • B/14/95 
ORILL FIIG: CME 75 

114.CD 

364.10 
11&.00 

13 1!!'3 

LOGGED: E'. SWANSON 
CHECKED: B, TILTQN 
CATI!, 7/12195 

• 

OAT\:M MSL 
COCPC1NAT!;$ N: 10111410,28 
AZ1Ml;Tr1: o 

TYP!iAND 
SUff'ICli 

Dl!SCRlP'IION 

J,Pl..,R,Cl (3) 

J.PL.R (2) 

J.PL.R 

J.l,R (2} 

Pl.A(&) 

• J.l,R 

B,l,R(3) 

0 J,l,R (2) 

• J,l,R 

J,!,SM 

B,1,SM,CL 

J,l,R 

J.I.R 

Et 5!~88 
lNOUNATION: -90 

NOTES 
WATER LEVELS 

INSmtJMl:NTATION 

5/9/95 @ 14 :30 
Completed Run 13 
8/14195 @ B:00 
~11nR1.1n4 
Water level In open 
carehale .. 21. 1 It bg$ 
prior to drilling 

@ 120.3. 122.B, 123.3, 
125.5 and 126.7 ft, 
p<?s11ible open intact 
10ints1 (<5 breal<:sl'in.) 

Golder Associates 



( 

F'ROJiiCT; lAIDLAWIR1-FS 
PliOJi.CT NO; 114:1•2848 
LOCATION: BRIDGETON, MO 

DESCFllf'TION 

ll!B 108.8-135.5 ft 

130 

132 

134 

Fresh, medium bedded, light 
Qlive gray (5Y6/1), micro
crystalline, medium strong to 
strong, LIMESTONE, 
(ST. LOUIS FORMATION) 
Stylclilia 

134,9-135.7 IL 
Ume&tone becomes fine 
gralned 347_60 

135.5-139.1 ft ---- 135.50 
Fresh, thickly bedded, olive 

138 grav {SY 4/1), very fine 
grained, medium slrcng, 
ARGILlACEOUS LIME;STONE, 
(SALEM FORMATION) 

!3B 

139.1-141.8 It. 
Fresh, thinly bedded, light 
oPve gray (5V 6/1), llne 
gralrn.id, medium 5lrong, 

140 ARENACEOUS LIMESTONE. 
(SALEM FORMATION) 
@1:!9.6ft. 
Very i;tlff, olive gray 
(5Y 4/1), Silt fayer 
(<1 in. lhlck) 

141,8-151.2ft 
142 Fresh, lhinlv bedded, light 

olive gray (SY 15/1), mii=fo
crystaillne, medium strong 
LIMESTONE, (SALEM 
FOAMAT!ON} 
Thin layem of glauconite 
Clay, surrounding Limestone 
matrix 

OEPTl-1 SCA1,I;! 1 :2 

Cl 
9 
i 
i 
Cl 

OFUUJNG C::ONl'AACTOR: LAYNE•WESTEAN 
O.AA.LER: 0. MAHURIN 

RECORD OF ORILLHOLE PZa116~SS Sheet 7 ol 9 

COLU\A EU1;V: 483. 1 l!ORINC. METHOD: NX 0>r1t I._, 
01'111.J.INO OATE: 815/8!l • fl/141115 
OAIU. RIG; CM!; 75 

J.J<inl PL.f'loNI' P..1'""""4 
F-Faut C•Cl.fvld K-Gllc~ 
$-~D! U-~ SM-
l•BOd<ling ST.ni,p,,d l!-floi4t 

F♦-Fe0ml1 
CL.Q.1,y lnlll 
Clt-CHomt 
lf.Hnlaif 

OATUM: MSL. 
COORCINATES II/: IOGS410.28 
AZIMUTH: a 

II) 
z :c 

ffi~ 
,_ 
!;\l ~ ~ '; ... ..e, 

E: 5l5M3,B8 
INCLINATION: ·80 

z 
Q 

:5 
F•f'.,..110n MrrooJ;lr V!W,lbq, -..onv.il'iod ~o. l!! D .... 

1,'i NOTES i~ ~ z 

EU;V 

DEPTH 
{FT) 

139.00 

339.10 
144,00 

,.. !fl .. DIS 

!ii ... ~ ~~ ilm "'o AQD z 8fil J!i :::, aB~ I IC "' :t;)(ggg "'A, .. .. 0 
,cll,ID"l'N N .... c .... n ., 

TI CATA 

lVPr;:AHO 
SIJRl'ACE 

llESCRl!'IIQN 

14 HlO 
~ J,Pl.SM 

LOGGED: E. SWAHSON 
CHECKED: B. TIL'TON 
OA TE: 7/12/95 

J,PL,SM 

J,PL.SM 

J.l,R (3) 

J,tR 

• B,PLSM,CL 

J,PLSM 

J,l,A{2) 

• J,l,fl 

• J,l,R.CL (2) 
• B.l,SM 

.. 0 0 ii;' (I) ._ ,?; C 

a:5:88! la "'-~- .... !f.!~i2! 

WATER LEVELS 
INS'ffiUMENTATION 

6/14/95 @9:10 
Compfeled Run 14 

133.0.133.5 ft. 
Possible ~n inlact 
1ofnts, highly broken 
zone 

@135.511. 
Inferred top of Salem 
Forml!!iOn 

6/14/95@ 10:tt 
Compleled Aun 15 

6/14/95@ 11:00 
Completed Run 16 
Slopped short as bit 
plugged, core los.s in 
highly broken rock 

Golder Associates 



f'FIOJlaCI": LAIOlAW/Al-FS 
PFIOJEcr NC: 9<13-28411 
LOCAnoN; BRIOOSTON, MO 

w 
-l 

OESCAlPTION 

144 141.IH51.2ft 
Fresh, thinly bedded, light 
alive gray (SY 8/il, micro
ciystalane, medium strong 
LIMESTONE, (SALEM 
FORMATION) 
Thin !avers of glauconlte 
Ciel', surrounding Umeston• 
matriic 
@144.7ft'. 

148 Vug with calcite ciystals 
(< 1/2 In. dia.) 
148.0.151,2 It. 
Umeatone becalTll!:!I 
argillai:eous 

148 

150 

151.2-162.5 ft 
F1esh, thinly bedded, olive 
gray (5Y 4/1), fine 
cisflillline, medium strong, 

152 F SSILIFEAOUS LIMESTONE, 
(SALEM FORMAnON) 
Thinly laminated, shalev 
partings common, ,;omlll chert 
naduleG ( <2 in. dia.) 

l54 

154.5-155.2 It 
Limestone becomes 
arglllaceous 

156 

157,5--162.fi fL 
Abundant chert zones 

156 
(<2 in. lhick) 

160 

DEPTH SCALE: 1 '2 

C) 
0 
-' 
9 
:i: ... 
~ 
C) 

ORIWNG CONTRACTOFI: LAYNE-WESTERN 
ORlLLEFI: 0. MA.\i!JRIN 

RECORD OF DRILLHOLE PZM116~S Sheat a ct e 
COUAREI.EV: 483.t BORING MElliCO: NX Care Ii. wat11r 

DRILLING DATE: 111519!1- 6/1419!! 
DRILL RlG: CME 75 

J..JMI 
Mu 
S-Stooar 
S.B~ 
F,F_ 

&I.EV ci z 
DEPTH 

,. 
:, 

(Fl) "' 

32!!.10 
154.0CI 

Hi 100 
'!, 

~OOGEO: E. SWANSON 
CHECKED: B. 'nLTON 
DATE!: 7/12195 

OATI.JM· MSL 
c;ocFi:MNATES N: 10664!0~B 
AZ!Ml.t"Th: 0 

E: 515843.BB 
INCLINATION: -00 

f .. F..O...:.. 
CI.-Cbylllill 
CH-Clllonlil 
~ 
MF-GrlMII F°j!IIC! 

T'i'l'EANO 
SUAFACE 

tlESCf'IIP110N 

B,U,A.CL 

J,l,R (2} 

J,l,R(3} 

J,iR 

J),R 

J,l,R{21 

B,l'l.SM,Cl 

J,l,R(2) 

B,l,SM 

J,Pt.SM 

B,P~SM 

ll: 
j~ 0: 

a 

C, 

if z ,~ C!l >< z !!I w 

~* I= i?i 
::. "" .. 

0 z 
Q t5 ... .. ~ -' .E, 

I-

~ 8 
Q. ~ 0 ... 
JggJ ffl 
.-..r,,-, - .... 

~nu 

NOTES 
WATER LEVELS 

INSTFIUMENTA'nCN 

6/14195@ 12:00 
End Run 17 

@ 157.0 and 158.8 It 
Possible o~n/inlact 
jonls, high broken zone 

Golder Associates 



( 

PF!OJEcr: I.AIOI.AWJR~FS 
PROJECT NOi lil4-211411 
LOCATION: BRIOGETCN, MO 

ot:'SCFUPTION 

(!I 
0 _, 
Q 
:c 
!1t: 
IC 
(!I 

151.2-162.5 It ;::;;:: 
Frmh, lhlnly bedded, olive ~ 
gray (SY 4/1), fine I-'._ 
crvstalllne. medium atrong, l::iz:· 
FOSSILIFEROUS LIMESTONE, i:l;c: 
(SALEM FORMATION) i=lx:· 
Thinly laminated, shaley 0.:: 
partings common, some chert t:l.i::;; 

RECORD OF DRlLLHOLE 
SOfllNG MEm-100: NX Cont li. "'111Dr 
DRIWNG DAT!:: II/Ml5 • 11114'115 
Df\11.1.AIG: CME15 

J-.1~ Pl-Planar -F,Fu e-cuv.ci 1(-..iclod 
s.a- u~ SIUlnooln 
B,llodmg ST,BloJ:,ped n.~ 
F•Fabtli:orl 1-tlltgua, 1/l'W,~ .. m~ d IC 

ElJ;Y "'"' i?~ i"' IC ,.,. 
RQO -- 8~ OePTl,I z t:i IC "'lliH~ ::, if {Fl) IC 

IC o CC<> N•a•~ 0 .. . ''"l'N .. .. 

18 ,oo 
~ 

PZ-116~SS Shff! D of D 

DATUM: MSL COLI.Aft El.EV: 4¢1,1 
COOflOINATl:iS N: 108841028 E: 111!5143.811 
AZ!MtJTli: D IIIICUNATION: •GO 

FH'.a.ktt (!I z 
CL~lnlll i i: C C 
CH-CH;,olt 

-,: 
i' ~ (!I 9 tt,il- ; z l.1 .s, 

15 Gf!F"4-Flrod w 0 ,_ 
l.1 

NOTES a: i:l!: :il': ,_ 
IE WATER 1..EVELS UflYQATA UI f 0 

u 3:: :il':. 0 INSTRUMENTATION 

0008 ~ !l:g TYPEAHO 
SURFACE ~ h a: .l!-' 11:JWIOO:in f-

llliSCRIPTION Cl in' 12.ta!&!' 
" ... ~m-
;'.:,'!;;!;EU 

111d 

""162 

nodules {<2 in. dla.) l=l..-

i---.......... ---.......--,---.a320~-~i!O i--i-+-3:20;s..'="eo -+---+--f'-l--t-t-HH-++-H-1--+-+-t-------+-• 
End i,f Record of Drlllhola 1112.!!0 1112.50 

6/14/95 @ 13:25 
End Run 18 

at 162.5 ft. 

io- 184 

-,uo 

~ 110 

-112 

'"'114 

-"' 1111 

OEFTH SCAU:: I :2 
DfllWNG CQNT!'!ACTOR: lA\INE•WE!>TEAN 
OFIJLLEfl: 0. MAHUl'llN 

LOOGSQ: E. SWANSON 
CHECKS): 8. Til.TON 
DATE: 7112195 

Golder Associates 

! 
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J 

Well No. Pz-11s-ss 
Boring No. X-Ref: Pz-11s-ss 

PIEZOMETER CONSTRUCTION SUMMARY 

Survey Coords: Northing: 1066410ft 

Easting: 515844 ft. 

Drilling Summary: 

Total Depth ____ 1_6_2._0_f_t. ______ _ 
Borehole Diameter 10 1/4 ;,._ (0.0-33.a tt.) s 11a in. (3:I.0-18:!,o It.) 

Casing Stickup Height 1.80 ft. 
Driller Layne-Western 

St. Louis, MO 

Rig CME 75, Schramm Portadrill T660H 
Bit(s} 6 1/4 in. ID Hollow Stem Auger Bit, 

NX Core, 5 7/8 In. Button Bit for Reaming 
Drlf/lng Fluid Auger-None, NX Core Water, 

Air Rotary 
Protective Casing 8x8 ln. Square Steel, by 5 ft. long 

Well Design & Specifications 

Basis: Geologic Log L Geophyslcal Log 
Casing string(s): C = Casing S = Screen 

Depth String{s) Elevation 
+ 1,80 151.40 c, 484.87 

151.40 161.00 S1 331.67 

161.00 161.33 C2 322.07 

Casing: C1 2 in. dia. Schedule 80 PVC, 
Hush threaded with O-rings 

C2 2 in. dla. threaded PVC end cap 
(4 in. long 6r 0.33 ft.) 

- 331.67 

- 322.07 

- 321.74 

Screen: S1 2 in. dia. Schedule 80 PVC, 0.010 In. 
machine cut slot, flush threaded with 
O-rlngs 

Sand Pack: 16-35 mesh Silica Sand, 148.0-162.0 ft. 

Filter Pack: Less than 50 mesh Silica Sand, 
147.0-148.0 It. 

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry, 
3.0-135.0 ft. 

Bentonlte Seal: Extra high yield Wyo-Ben (1 0OOAi) 

Slurry, 135.0-147.0 ft. 

Concrete: 0.0-3.0 ft. --------------
Comments: 

Elevation Ground Level 483.1 ft. NG:VD 
Top of PVC Casing 484.87 It NGVD 

Construction nme log: 
Start Finish 

Task Date Time Date Time 
Drilling 
CME75 8/SJ!l5 1:ao fi/14/85 13:25 

Schramm Rotary 8/20JS15 e:oo 11/21)/95 11:45 

Geophys.Logglng: 
Casfng: 6(2(1/!lS l:.'!:30 !f/20195 !2;50 

Filter Placement: 8/20195 12:SS fll20195 13:0CI 

Cementing: 
Development 
Bentonlte Grout lfl20195 13::ltl a/:!11/!;S 15:30 

1:18fltonlte Seal ~ 13:15 6r.!ll/!;S "ii:3o 

Wen Development 

Stabilization Test Data: 

iime pH Spec. Cond. Temp ("C) 

Recovery Data: 

100 
90 
1!10 

I 
?0 
EID 

50 ... 40 ... 
:Sc 
20 
10 

0 
0 20 eo 100 

TIME (Minutes) 

Not to Scale Supervised bv a. Tilton 
Jab Number ---9"""4""3--=2,.,,.B4.,.,B::------

Site LAIOLAW/OU2 RI-FS/MO 
File Name PZ11 SSS 



MISSOURI DEPARTMENT OF 
NATURAL RESOURCES 
DIVISION OF GEOLOGY AND 
LAND SURVEY 

MONITORING WELL 
CERTIFICATION RECORD 

INFORMATION SUPPLIED BY OWNER 
SITE NA'-IE 

OFFICE USE ONLY 
D.\TERECEIVEO 

AH rm 1 CHECK NO 

ROUTE TRANSl,UTT .\L NO 

ST ATE WELL NUM!lER CROSS REFERENCE NO 

CHECKED !lY 

'"' M-'PAOVEO BY DATE APPROVED 

WELLNUM!lER 

i ,//OLAw if.Rt DciE Tc., I .V.i!· //,:;-55 
SITE "□DRESS 

5T. ( 11b!Rt.C:J .C}t:,,t: /4~. 

ADDRESS 

/djt,1 Al ,c,i'..,::.,.,.1;>M<11/ I 
CITY 

:i1: L /.J(,ln 

INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR 

STATE 

;I//,_, 
TELEPHONE 

~,,;. .w /· "7,-., 
STATE 

,1,/._ 

LOCATION OF WELL 
SHOW LOCATION IN 
SECTION PLAT 

COUNTY_c·\cl_ct.c,c>ol~~--

ELEVATIQN --~><-if~IJ~-~"~7~-
SKETCH THE LOCATION TO THE WElL IN ING l,IJLE,o,GE ON ALL ROADS TRAVELED 
f/101,l NEAREST TOWNS OR HIGHWAYS ,. 

AAEA NO. _______ _ 

SMALLEST'• LARGEST', 

----'· ----•· ___ ,_, 

SEC. ___ TWN. 17 N,RNG .5 ,_i?R W 

CAT ~• ...'1£..· ....i'/_ .. LONG ~• ..dk__· ✓,, _ .. 
DESCRIBE LOCATION OF THE WELL SO WE WOULD BE ABLE TO VISIT IT 

NOTE 
11:,ai:~.i'.::':~":'1 

f------LOCKIHGCAP • .fA N /Cl1d!ion11) 

~--,,-,-.-,-,.-----''/ CAPVEKT•Y/,ff C1de0m1J 

lnfarm■llon In 
thl■ column t11 
ba ■llpplled In 
the Feet from 
Surf■ca c11lumn 

~~::c!!klm 
Can, Saal 

O.plh t1 B■11 
11! Annuilr Sul; 

Depth ta B■u 111 
Builimll1 Sut 
0.plh le BHI 
It! S.conduy 
Flltf:r Peck: 

0.11lh t11 Tt1p 

/j!j u 

I '" 
H't:.v 

/:5 ,0 

O.plh t11 
Bottom al 
the Scr .. n: /{,,/ • ..,, 

PILIIJ Back 
Tfltnl De lh 

Elw1111Dn: --~• PROTECTIVE CASING 
?'tt✓ If, 1 Typ,i: J1tE:£L 

,;·:/ • _;-f;J 5/I f 
w/.:J.11J,/ 

-lti•~/., .:1:/t 

~-!o-3✓ S.m✓ 

Sklf!; !;j"/t;" /~-' 

BOREHOLE 
DIAMITER: 

lt,ti/" 

AHHULARSUL 
Typo:□ B1m10l14a5brv 

IJ CllfllantSb,v 
0 Noo Sbry Ban11:m1!0 

BEHTONITE SEAL 

Typo: [il Bl!nscr.as Skmy 
0 Nfll'I Sbry Bet\ltll\llo 

Lo1111lhofSHt~FL 

5£COHDARY FILTER PACK 

'"· 

Typ11: [jS1100 (OpUomd) 

0Lh1nulacu1ed 
13/Wfl SIU< ~ ,-<.J 

Loo11lh: I' 
PRIMARY FILTtJI PACK 

+----< Typ,J: Ill Sard 
0ManlllllClur~ 

/1,,·35 

langlh: //,.J 
Slo!SLl:o; t).WW 

T (',z/ J;t, rV'-
SUMP 0£TAlLS 

Ltrwth: p,.:l FL 

Olametu; ;,.. In. 

Ty11e: Pt!~ 
TYPE OF BACKFILL: yJ,11/,J 

( 
') 

DRILLING CONTRACTOR'S 
NAME 

l,J WE j(/, 5/) ,, tt. 
TYPE OF INSTALLATION 

(&I ABOVE GROUND 

STj1,T/C W.\ TEA LEVEL 

□ FLUSH MOUNT 

FEET FROM MEASURING POINT 

DATE OF STATIC WATER LEVEL 

ELEVATlON Of MEASUAJNG POINT 

v&F' ;n 
MEASURING POlr!T 15 

IKJ TOP OF RISER PIPE 

0 OTHER 

OAILL!NG EOU!PMENT 

@ AIRROTAAY ~ AUGER 
TVPF 1,,/,/ ;/.5,'/. 

□ REVERSE 
ROTARY 0 OTHER 

CENTRALIZERS USE□ s::' 
0 YES. AT _, ltJTfiL 

C!J STAINLESS STEEL 
□ OTHER __________ _ 

□ NO 

MUL Tlf'LE CASED we.us 
SUBMIT ADDITIONAL AS BUJL T DIAGRAM 
SHOWING WELL CONSTRUCTION DETAILS 
INCLUDING TYPE AND SIZE OF ALL CASING. 
HOLE DIAMETERS, AND GROUT USED. 

Qjl,TE WELL COtlSTllUCTION WAS COMPLETED 

t,-..fo•'fb 
l HEREBY CERTIFY THAT THE MONITORING WELL 
HEREIN DESCRIBED WAS CONSTRUCTED IN 
ACCORDANCE WITH THE DEPARTMENT OF NAT• 
URAL RESOURCES REQUIREMENTS FOR THE 
CONSTRUCTION OF MONITORING WELLS 

SIGNATURE (ORI 4, . 
PERMIT NUMBER 

c;,c,,/.,2:S~1v,1 
015TRIIIUTION· WIUIE , .,..,.,._,. •t/ f:ANAHY 1.1, ,tu 1, ,1mu; .... I I {'.lltl!!l/lrlr)l( PIHKIOV,/t/1 II 



IIIIIII SOIL BOREHOLE 
LAIDLAW WASTE SY8TEll8 INC. 

SIR: w.ME AHO I.OCAOON DIIWNG MErHOD: 
4.25 rnch I.D. Hollow SteM AugE"r 

WIAINO IEIH00: 

LAIDLA\J/OU2 RI-FS/MO 
SPLIT SPDON1 2.0 Inch O.D.Jt,5 klch f.D. <SP) 

Vl:'.ST LAKE LANDf'ILL SHE:LBY TUBE• 3.0 Inch O.D./e 13/16 inch l.D. CSH) 
OPERABLE UNIT 2 Wo\1ER Lf.\'El. 

TIME 

Do\tt 
NORTHING, 1068496.19 

CASIHC DEPTH DA1UM EASTING• 516972.30 El.EVAllON 483.6 

DRU. RIG CME 75 - TRUCK MOUNT SURFACE C0N0l1'IOHS 
N«A£ ~ 

SWP1..£ HAMMER 

m- 3 I I I ' zl SIIMPL£ NIAIEIER 

i 
NI) I ii l!i O£Sa,FJXJN OF' M41ERW. 

..... -..... -- -- -,....... 1 -- -- -.... -- C48US> 2.0 --- 2 -..... 6 o.a· 
~ 

Cc,0-8.1 ft.) Very stiff, dork yellowiSh -i- 8 2'.il" brown CJOYR 4/2), hcru:rgenqus, CLAYEY -- 8 <4111(1 SILT, NR, l'loist, <CL-MU, <LOESS> SP -
~ ,- ---- 3 6 ® -.- -.... -r- -I- --· .... .-- -.... 3 1.3' -..... 8 ii.if 

~ 
-r- 12 kt.521 SP -r- -.....- 5 15 @ -..... ,.._ -r- -r- -.... -!-- 6 ..... - -I- e.J' -- ao' -... 

115:C . \ SH -... --1 © -.... -... -... -- -=- 8 
'- - -

6 2.D' t8.L-!6,5 f't.) Si:Jl'F to very stiFF', light -..... 8 IDT ouve grc.y CSY 6/1) to llght brown -.... 
10 ilOOl! SP -.... (SYR 516), hor,ogenQUS, MCJttl•d CLAYE:Y -:::-s 13 SILT, NR, do.Mp, tCL-Hl). <L□l':SS) ® --..... -i- -... -:::-10 - - -3 1,7' -... 7 D"' -... 
ti ka:.~1 

~ SP -.... -::- 11 13 © --i- -i- I- -... -
=-12 --~ -- -8 1.9' -- 6 ·2.0· -..... 7 95i1 SP -..... .. 
"713 8 0 ---- -- -~14 = - -u SH -- c?.11· .\ @ --- b15l!: --- -

LOG 
B0MfG NO, 

PZ-200-SS 
SHEEI' 

I OF 2 

DRJl.lJNG 

sr.w FMll-f 
TIME 1IIIE 
10•56 14•05 

DA.tt D,\1E 

2/10195 2/10195 

~ 

No SQMple 
0.0-2.0 f't., 
due to grcivi?l 
po.cl 

~ 
0 u 
c., 
z 
::J 
-I 
a? 
0 

O!: 
w 
.J .., 
i: 
-; 

... 
l'l 
Ill! 
w :z: 
j 

6:i 
Q 

~ c.., 

117 
0" ..... 
Q 

' fc ru 

8 
8~ 9c 

a, .. 
a, 
ru Ul I VI .., 

0 ... 0 
11' N 

"' a. 

a Lr,j 

z I 
aJ I.LI 
0 _,j 

'"? Ci: 



IIIIIII SOIL 
I.AIOI.AW WAS'rS SYSTEMB INC. 

SffE NAMt AND I.CCATIOH DRII.IM IIEJH0D: 
425 ll!Ch 

SMIPIM UElHOD: 

!..AIDLA'J/OU2 Ri-FS/MO 
SPUr SPOON• e.o 

WEST LAKE LANDrtLL SHELBY TUBE) J.0 
OPERABLE UNIT 2 WAlER I.ML 

11ME 

Oo\1£ 
NORTHING• 1068496.19 

~ OEP1H Oi\lUM EASTlNG• 516972.30 EL!.VATION 4 83.6 
DRIil. RIG CME 75 ~ TRUCK MOUNT S'URFN:E C0HDfflONS 
ANQ.E 8l!MlNG 

SAMPLE HAMMER 

m-
~ I I I a;I SMilPLE NUMBER 

I 
MD p D£SCRPDON OF ~ 

- \ 
<8.!~(6.5 f't.) Stiff' ta very stiff, ltght - olive gro.y (SY 6.tl) to light 13..-own - (5\'R 5/6). hoMogenous. l'IOttled CLAYEY -::-16 - SILT, NR, do.rip, CCL-Ml), (LOESS> 

4 1.5' - 5 a1F - 7 75',1;) ~ (16,5-19.7 ft.) StiH. light olive gro.y --17 9 (SY 6/1) to Mocle,-.o:te, brown CSYR 4/4), - horiogenaus, riottlec:I CLAYE:Y SILT, NR, - - r101st, CCL-ML), (LOESS) -
_-18 

3 
,.... . 

1.:;• - 5 rr, - !5 it75?> M -::-19 18 

- --- ': ... 09.7-20.5 ft.) Cor1p0.ct Moder<1te 
;:-20 ...... - yellowish br-own (!OYR 5/4), hol'logenous, 5 D.!l' 11 a R - 15 u ~~ ~~ --"\ fine SAND. tro.cl:' Silt, NR, dry, (SM>, - 14 (02) (ALLUVIUM) -::- 21 12 C20,5-2:i.:i ft.) Very S'tif'F, light Otivll 

gro.y (5Y Gil) to light brown (SYR S/6), - str"atltiEPd, CLAYEY SILT, Mottled with -- block r10.11go.ni.-se st0.1ns. NR. MOISt, 
::-22 - (CL-MU, (ALLUVIUM) 

5 12' - 6 n" 
~ - 9 1611',Q --23 9 - -----24 ,.... .. - 8 1.4' e 24,3 ft., <l inch F'ine s0.nd lenses - 14 i?F" - 26 <711'~) --25 28 -- ,.... - .~. , ... 

(25.5-27.6 ft.) D1mse, light brown - .... 
::-26 

t ♦ -t, I CSYR 5/(;), =:tro. t1f;ec1, F'lne SANn. NR. ., ....... -14 !:1.: •Ia ■ 

~ 
dry, CSP). <ALLUVIUM) - 33 1.3' 119 • I ...... - 40/4' 1s•r1 , .... -- ...... 

-27 ..... e 27.3 Ft. (! inc:h CI0.11eY s;lt tenses - . , .. - End of So;l Borehole Log o.,: 27.3 Ft, ---28 See PZ-200-SS Record of nrmhoh~ for 
rock c:lescrrptlons . --29 ----

BOREHOLE 
I.D. Hollow Ste., Auger 

,nch 0.D.11.S ,nc:h 1.ll. <SP) 

rnch 0,D./2 13/16 lnc:h I,D. <SH) 

I 
I 
SH -
® ---- ----SP -
® ------ ----SP -@) ---(4619) 19,7 --- ---

(463.1) 20.sf SP --
@ ------ ----SP -@ ------ ----SP -
@ -

C458.t) 2s.s ----- --
Sf' -
@ --

(456.3) 27,3 ---------------

LOG 
BORING NO. 

PZ-200-SS 

SHEET 

2 OF 2 

DRIWNG 

SfARI' FINISH 
TIE 1lME 

!0•56 14,os 
DA'IE DATE 

Etl0/95 ,Yl0/95 

REINKS 

e/l0/95 - 14:05 
f'inish c:lr"ill!ng 
0.t 27.3 ft~ -
hlt bedrock 

Encl of sell 
1:10,-.ehole a. t 
27.3 ft. 

~ 
0 
0 

C) 
z 
::i 
11': 
Q 

Q! 
w 
..J 
..J 

% 
--; 

£ti 
fa 
8 g 

m .... 
m 
1\1 
I 

M .... 
(1', 

~ 
a:i 
0 .., 

... 
V, 
Cl< .., 
J: 

j 

~ 

e :c u 

U'J 

"' ..... 
c::, 

' n., 

~ 
C 

Ill 
Ill 
C 
0 
N 
N 
"-

ijj 

~ 
~ 
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PROJECT: LAIOLAW/Rl•FS 
PFIOJec'I' NO: SCl-28-411 
l.OCA110N: BRlOGETCN, MO 

AOC lYP 

OESCR!PTION 

111 0.0.:!7.3 It. 

18 

24 

See Soll Borehole log 
PZ-200-SS 

456,31 
27.3-44,5 ft. 27.31! 
Slightly weathered, medium 
bedded, light olive gray 

211 (5V 5/1). medi11m ~rystalline, 
weak, LIMESTONE, 

30 

32 

(ST. LOUIS FORMATION} 
Stylolltlc, Iron staining, 
calcite mineral"IZ!llion, 1 In. 
clay parting at 30. 1 It. 

OEF'lli SCAI.E; 1 :2. 

Cl g 
Q 
:c ... 
~ 
Cl 

DRILLING CONiRACTOR: LAYNE-WESTERN 
DRILLER: C. MAHURIN 

RECORD OF DRILLHOLE PZ-200..SS ShHt 1 ~ B 

COLLAR El.Ell; <183.81 
E: 516872.2 

INCI.JNATION: .ea 

BORING METHOP: NX GIIIII & ""t1tt 
DRIWNG CATE, 2/1Dill5•2/1:J/lll! 
DRILL RIG: CME 75 

J.ronl PL-Plan;,r P,l'IIWlod 
l'•F...a r;;.cu,,,,d IC-.,,lidld 
S-51ieor U.1/nd!Jl'"'II SM-!;m,oril, 
s.a1cldin11 ST•Sloppod R,Aougr, 
F,Folallol! latrag<Ji,< YA,V. ~ 

F•F•~ 
CL.Qaylnfil 
CH·Cl'lomlJ 
H-Hnled 

DATUM; MSL 
COORDINATES N; 1081M$&.2 
AZIMUTH: a 

Cl 
~ :i:: 

ffi~ !; 

GRF-Clnallllfllod 
:?:g i5 ~ 

i! 

:z 
0 0 < 

! i= g ~ ... 
lli z NOTI;s ;~ I!: ~ ~ WATER LEVELS ... DISCONTINUITY DATA Ill C 

IC ... i! 0 1NSTAUMENTATION ELEV 

DEl'TH 
IFTl 

LljW §8 a:> RCD Ii .. 8§ ii .. IC a ...... 
..... Cl,j" N.-ICEClt...,. 

LOGGED: J, MILi.EA 
CHECXED: Fl. SOOTH 
OA TE: 3/8/!lil 

swil !i ~ .. .. 
"'" 

T'IPEAND 
SURFACE 

DESCRIP'llOH 

J,C,R(3J 

J,l,R,calcite 

J.PLR-CL 
J,PL.J,R 

J,PI..R (3) 
J,l,R 
J,PL.R (3) 
J,PL.R (2) 

J,l,R 

Core less 

J,J,R 
J.Pt.f!.CL 

J.I.R(4) 

J,l,R{3l 

!:! 
:C,:l 
"-o 
!§"' IL ~ .. .. a:gg§ IC IC 1n rr11--nm-

!:Eli?:! Ntl!t .... 11$111 
ICICIClrU: 

ffi ... 

2110/95@ 16:f2 
Start Run 1 
16: 16 Stop-no 
circulal!on, pull core, 

ult for the da at 16:30 
2/11/95 
Measure water level 
in a11geni, diy to 
27.0 ft 

2/11195@ 10:50 

Golder Associates 



PROJECT: LAIO!AW/A~FS 
PROJS:cr NO: IJ43.284ij 
LOCATION: BRIDGETON, MO 

ROCKTVPE. 

OESCFIIFl'!ON 

32 27.3-44.5 It 

44 

46 

4B 

Sllghl!y weathered, medium 
beddeit, light olive gray 
(5Y 6/1), medium Cl'/Stalllne. 
weak. LIMESTONE, 
(ST. LOUIS FORMATION} 

44.5-68.7ft. 
Freeh, medium bedded, light 
olive gray (SY 6{1), medium 
i:ltt5!alllne, medium slrOng, 
lJ ESTONE, (ST. LOUIS 
FORMATION) 

OEPlli SCALE: 1 :2 
ORIWNG CONTRACTOR: LAYNE-WESTERN 
DRILLER: O. MAHURIN 

RECORD OF DRILLHOLE PZ-200-SS 
BORING ME'iHOC: NX O::Qtl> 11. waler 
DRILLING OATE: 21f0/99 •2113195 
DRILL RIG: CMS: 75 

J,ST,R 
J,l,R-calcite 
J.PI..R-Oflf'n 
J,PL.R 

J,l,R-open 
J.1.R {4) 

J,C,R 
J,Pt.SM (2) 

J,C,R..CL 
J,C,R 

J,l,R 

J,PL.R 

J,C,R..CL 

J,I.R.CL (2) 

J.!,ll-open 

J,1,R·CL (2) 

J,l,R (2) 

J,PL.R-opan 

J,PL.SM 

J,Pl.R {2) 

J,1.R-CL (2) 

J,PL.SM-open 

J,l,R(2) 

J,J,R {3} 

OAT!JM: !v!SL 
COOflCINA::':lS ~: l068491j_2 
AZIMUTH. :l 

~ : 

~ . 
, ·1 

' 

J,I.R·CL-apen {5) 

J,l,R {2) 

J,Pl...SM•cpen (3) 

J,1,R 

J,PL,R-,open 

J.1,R (2J 

J,t,R 
J, !,fl.open 
J,l,R (2) 

J,l,R-CL 

Sha<ltl!DI S 

COUAR ELEV: 483.41 
E: !!19972.2 

INCUNA110N: -90 

NOT!:S 
WATER LEVELS 

IN!m!UMENTATICN 

LOO.GEO: J. MIL.I.Ef1 
CHECKEO: R. BOOTH 
OA7=: .J/9/115 

Golder Associates 
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PROJECT: l.AICI.AW~l,FS 
PROJECT NO: 1143-284& 
LOCATION: BRIOGETON, MO 

FIOCK.T'i'l'E 

48 44.5-68.7 ft. 
Fresh, medium bedded, light 
o=lw y (5V 6/1), medium 
c ine, medium slrang. 
L1 ESTONE, (ST. LOUIS 
FORMATION) 

50 Arglllaceous laminae, clay 
Caitings, stylolltic.. 

rachiopod fossils 

52 

54 

56 

Argillacaoua laminae, clay 
P&itinss, alylolitic, 

84 brach10PQC1, 

OEFni SCALE: 1:2 

l!I 
0 .., 
~ 
II-

if 
l!I 

ORIIJ.JHG CONTl'lACTOR: LAYNE,WESTEFIN 
OFlll.J.!tR: 0. MAl"IURIN 

RECORD OF DRILLHOLE P2-200-SS ShHI 3 at 11 

COl.l.Al'I El.EV: 48a.81 
E: 5181172.2 

INCLINATION: -8CI 

BORING M£Tli00: NX core & waler 
OFIIUJNG CATE: 2/lOllio ·211~195 
CRILi. fllG: CME 75 

J..S- PL-!'lai'lli' P.Polthtd 
F•l'aul C.0.nad K•Slkffllklocl 
s.&,111t U•~ $1,1.Smaoft 
B·B ■lldng ST-S!llppod 11-flou;n 
F-•ol...,n ~-~11!11,iar VFI-V.Ra,qi 

l ... ,_ 
0 "'8 El.EV ltlW 

!§g} a 
0: fin !ICC i= .. 

DEPTH 
,. 015 ::l u..., i o.. .. a ~ \FT) IC IC .... 

fl,,l"t''Cflll;II- .... 

f'.-1'•1'.'!iodo 
Cl.•Qovlnlil 
~ 

H--H•-

CATIJM: MSL 
COOACINATESN: laei&4&8.2 
AZIMIJTH: D 

C!! z :c 
!c,. ... 

Cl s ~~ m GIil' •Cit&Ytl Flo<! ~z a: 3i 
NTINU TY DATA ~- ... 

Uj 

t,! 

% 
~ C 

! g ... 
~ z 

~ iE 
I-

TVPEAND =o 
ic Q1gg§ !· is ~ll! SURFACE 

n .... n'ICII .. OEIICFlll'OON Cl in U'l,i,r~N 
ICa'i a:: a: nu i 

• J,l,R 

LOGGED: J, MJU..,""l'I 
Cl'!ECKEO: R. ElCOl'H 
OATE: 319/95 

J,PL.SM 

J,Pl,,SM 

J,PL,SM 

J,PL.SM 

J,l,R 

J,l,R 

J,l,R 

J,I.R•CL (3} 

J,l,Rl2} 

J,P!..SM-op!fn 

J,Pl.SM-CL (3} 

J,PL.SM•CL (5) 

J,PL.R 
J,Pl,R [2) 

J,PL.SM-CL (2) 

J,PL.R (2) 

J,ST,R 
J.Pl.R 

J,Pl.SM 

Golder Associates 

NOTES 
WA1ER LEVELS 

INSTRUMENT AllON 



PROJECT: I.AIDI.AW/Rl•FS 
PROJECT NO: 943,21148 
LOCATION: BAIOGETON, MO 

TYPS 

OESCRPTlON 

84 44.5-6&. 7 ft. 

li8 

10 

7ll 

74 

76 

78 

ao 

Fresh, medium bedded, light 
01iv1t gray (5Y 6/1), medium 
triystalllne, medium !llrong, 
LIMESTONE, (ST. LOUIS 
FORMATION) 

414.91 
68.7-76.0 It IIB.70 

~htly weathered, lhlckfy 
ded, lighl olive gray 

(5V 6/1), line grained, medium 
,trong, ARENACEOUS 
DOLOMITE, (ST. LOUIS 
FOAMATION} 

Vuggy, fo$!1iliferous 

73.0-74.0 tt. 
Medium erystalllne, non-vuggy 
Chen at 74.2-74.5 ft., 
fractured, !IOlullonlmd 
rmmediately below 

407.81 
76.0-78..5~ 7S,!)IJ 

Fresh, lhinly bedded. light 
oliv1t gray j5Y 512), 
mlcroc7:.s!alllne, medium 
strong, IMESTONE. (ST. LOUIS 
FORMATION) 

78.5-86,0~ 
Fre!ih, thinly bedded, 
yellowish gray \5Y7/2), 
medium ~slat ine, weak, 
ARGILLAC OUS l,IMESTONE, 
(ST. LOUIS F'ORMATION) 

OEF!'tt SCALE: I :2 

l!I 
0 ... 
~ 
£I. 

~ 
(!l 

DRILLING CONTRACTOR: LAVNE-WESTEf!III 
DRILLER! 0. MAHURIN 

RECORD OF DRILLHOLE 
BORING ME'THOO: NX core a water 

P2-200-SS 
OATUM. MSL 

Shfft 4 or 8 

COUAR el.EV: 483.81 
OfllWNGCATE; 2110/!ill:I •2/13195 COORDINATES N: IOBIJ.486,2 E: 511!1172.2 

1NCUNA110N: ·90 ORtU.RrG: CME75 Alll,!IJ!'H. 

J.Jan PL•PI- P•Pcllhld Fto-F•Ollid<I 
F-FIU! C-0..,,od K- et..Qaylnl'I 
S.Shoar U•Uno.,illln!I SM,l!moalh CH-chlcim,, 
IHltdt.lrlQ ST-SleP118d ll•R<Jugh H+it,alod 
F•Foilllcn J.ltt1g,.I• Vfl-V. ""4t GRF-Gtove!·F.lod .. lll ,_ OISCO I UITYCATA ,r 

d !38 El.EV "'"' "' aD ll00 ..... 
DEl'TH ~ u a: 

IFTI 0:: a:; It gggg 
NT11111mS 111m..-ai 

41!1.Dt 
ea.so 

6 
,oo 
'!lo 

404.91 
7B.70 

7 
,oo 

" 

LOCl.GEO: J.MILLER 
CHSCl<c!O: R. SOO'lli 
OA TE, 319/95 

!~ea 
Ql,J~ .. .... .... 

• 

lYPEAND 
!IURP'ACE' 

DE!lCRIP1JoN 

J,Pl.SM-Cl. 

J,PL,SM•CL 

J,l.R-open {2) 

J,PL.SM-CL 

J.PL.R 

J.l,R-intact 

J.l.R•inlact 

J,l,R 

J,1,fl.intaot 

J.l,R-intact 

J,PL,SM 

,LI.fl 
J,l,R 
J,l,R 

J,l,R 
J,l,R (2) 

J.l,R 
J,C,R-CL 

J, I, A-intact 

J,I,SM-CL 

J,l,R-Cl 

~g i.J 

0 

Cl ·z :c 
"' 

,_ 
gji1i (!) 

z 
i::o tlJ 
,c:Z a: 
"'- I-

~ en 

~ 
3, 

NOTES 
WATl:fl LEVEL$ 

INSTRUMENTATION 

2/11/95@ 16:30 
Quit drlmn!hfor the day 
at 56.6 ft. er Run 5 
2/12195@ 8:00 
Begin coring Aun 6 

Golder Associates 



PROJECT: I.AJOLAW/Al•FS 
PROJECT NO: 943-21148 
I.OCI\TH:JN: BRlOOETON, MO 

ROCKTY 

OESCRIPTION 

80 78.5-86,0 It 

B4 

Fresh, thinly bedded, 
yetlowlsh gray (SY 7/2), 
medium orysl.ll.l!ine. weak, 
ARGtLlACEOUS LIMESTONE. 
(ST. LOUIS FORMATION) 

ae 86.0.92.0 It 

88 

90 

Fresh, lhicklv bedded, light 
olive gray (SY 6/1), 
mtcroefYsla.llfne, me<llum 
strong, ARGILLACEOUS 
LIMESTONE. (ST. LOUIS 
FORMATION) 

Styloli!!c. braclated, 
glaucooite inflltings 
89.0.90.2 It 
Moderately weathered 

82 92.0-98.7 It 

!14 

Fresh, thinly bedded, llght 
olive gray (SY 6/1). 
mk:rocryslalllne, medium 
strong, ARENACEOUS 
DOLOMITE, {ST. LOUIS 
FORMATION} 

OE?Trf SCA\.!:;; 1 :a 
ORIWNG CONTRACTOR: LAYNE•WESTERN 
Df'lll.l.ER: Q, MAHURIN 

RECORD OF DRlLLHOLE 
BORING METHOO: NlC emit & wnter 
Of!IWNG DATE~ Z/10/95 ·2/13/!15 
DRILL RIG: CME 75 

LOGGED: J, MILLER 
CHECKED, R. 800TH 
DATE: J/9/95 

J,!,R-CL 

J,l,R 

J.l,R 

J,1,R•calcite 
J,l,fl 

• J,I.R 

♦ J,!,R 

It J,l,R 

J,l,R 

J,1,R-CL 

J,l,R-CL 

J,l.R-CL 

J,l,R-CL-intact 

• J,PL.SM 

J,I.R-CL 

0 J,l,R·CL 

J,l,R 

• J,J,R-CL 

J, PL.SM-CL (2) 

J,PLSM (2) 

J,l,R 

DATUM; .MSL 
COOAO!NA1'::'.S N 1060"86.a 
A21MUTH: o 

St111et 5 Of 6 

COLLAR El.SY: 43:1.111 
e, ~10012.a 

INCUNAllON: ·GO 

NOTES 
WATeRLEVElS 

!NSTFIUMENTA110N 

2/13/95@ 12;53 
Measure water level at 
54,3 a below ground 
surface 
2/14/95 @ a:02 
Measure water level at 
G9.5 ft below ground 
surface 
2/14/95@ 17:15 
Measure water level at 
70.42 It below ground 
surface 

Golder Associates 



PROJECT: I.AIOI.AW/R~FS 
PROJECT NO: 84a-21l.«I 
U'.lCA110N: BRIDGETON, MO 

I- 00 

--100 

'-102 

""104 

""108 

;.. 112 

TYPE 

DESCRIPTION 

92.0.98.7 It 
Fr~h. thinlv bedded, light 
olive gray (5Y 6/1!, 
microoiyslalline, medium 
strong, ARENACEOUS 
DOLOMITE. (ST. LOUIS 
FORMATION) 

End of Re«lrd of Orillhofe 
al98.7 ll 

OEPrH SCALE; l·:2 

{!j 

9 
~ 
D.. 
< a: 
l!I 

C 
C -~ 
= ..... 
t;;;; .... -= = -C 
= .... 

3ll4.91 
~ 

sa10 

OfUU.JNG CONTRACTOA: l.AYN!o-WESTERN 
DRltLEA: 0. MAHUAJN 

RECORD OF 0RILLHOLE PZ-200-SS 
BORING METHOD: NX eore S. wet=r 
ORlWNG CATE: 2/1019?l •V13/95 
DAILL RIG: CME 75 

DATUM: MSL 
Shffl II cf 6 

COI.L.AR El.SY: 483.81 
E: 510072.2 

INCLINATION; -110 

J.JQit'll 
~-l'.:..11 
$-Shut 
e-~ 
F,Foblkln 

g euw -- z DEl"l'H :, 
(Hl cc 

9 

364.91 
98.70 

f't..Plmar 
c,euvoa 
U-U~ 
ST-$1,oppo,J 
Hm,guar .. l!I, • .. 

"'8 n imo iJ ... 
< Ile 

a:: H: l!\, DODD 
,CDD"f't\l Nwoe- .. 

UJ 

mo 
"' 

COOAOINAT"..S N: 10Sll498.l! 
AZIMUTH: o 

l'•l>obhed F .. F•Olldo 
ll•~olded CL,-Cl,ay lrtlll 
SM-llmoolh CH-Cliooto 
f!.Aough f-1.J-fHloq 
\/FIN.~ GRF4'..,._Ai,d 

OISCONTINLIITV DATA 

t:w 
llo::!!l TYPloAHD .. a8~ ~ SURFACE 

DESCR!Pl'ION Cl a .... 

l!I 0 z :c 

ffi~ ~ 
~ 

g .. 
I ,g, 

:I:l:l ... 
?:i ~~ ii!; z 

5 □ :; [ll a. ~ Q 
Xo 

ft ~ .,:ggg!l! is .. -IC p;: 

in1 
IC"'l ...-fl1 m--

" IL'li•lfll-N NM!if"°' M:I 
Et 0: tl:U: a:tca:-=:.a:: 

J.1,R 

J,J,R-CL 
; J,l,R 
; J,!,R-CL 

J,Pl,SM 

2 s 
15 
ffi 
~ 
i 

LOOClED, J. MILLER 
CHSCKEO: R. SocrTH 
DA TE: 3/9/115 

Golder Associates 

NOTES 
WATER LE\/El.S 

INSTRIJMENTATION 

. 
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-
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Not to Scale 

. . - -
Well No. Pz-20O-ss 

Boring No X-Ref· PZ 200 ss 
PIEZOMETER CONSTRUCTION SUMMARY 

Swvey Coords: Northing: 1068496ft. Elevation Ground Level 483.G ft. NGVD 
Easting: 516972 fl, Top of PVC Casing 485.63 ft. NGVO 

Drilling Summary: Construction Time log: 
Start Finish 

Total Depth 98.7 ft. Task Date Time Date Tlme - -Borehole Diameter ID 1"4 in. (D,D-27.511.)5 7/B In, (l!7.WB.3 ft) Drilling 
Casing Stlckup Height -- -- -- -2.02 ft. CME75 ~ 10:58 2110/95 14:05 -- --Drf!ler Layn a-Western Schramm Rotary 21211/95 7:30 2123195 9:30 -- -- - -St. Louis, MO -- ~ -- --Geophys.Logglng: -- - -- --Rig CME 75, Schramm Portadrill T660H Casing: 21211/!;IS Sl:45 :!/28195 10;10 -- -- --
Blt(s) 61/4 in. ID Hollow Stem Auger Bit, -- --NX Core, 5 7/8 rn. Button Bit for Reaming - -

-- -- -- -Drilling Fluld Auger-None, NX Core Water, -- -- - -Air Rotary FIiter Placement: 2123195 10:30 2/:2!/!15 11:30 -- --Protective Casing axa in. Square Steel, by 5 ft. long Cementing: - - -- --Development -- -- -- --Bentonlte Grout 
Well Design & Specifications Bentonite Seai 2/l!B/!1!1 ~ ~ "'iT;ii' -- -- -- --
Basis: Geologic Log X Geophysical Log - ---Casing strlng{s): C = Casing S = Screen Well Development 

Depth String(s) Elevation 
+ 2.02 - 9.62 C1 485.63 - 473.99 ---- ---

9.62 - 97.64 S1 473.99 - 385.97 - -97.64 - 97.97 C2 386.97 - 385.84 --- ---- ---- ---- - Stabilization Test Data: ---- ---- - Time pH Spec. Cond. Temp (°C) 
Casing: c, 2 In. Schedule 80 PVC, 

flush threaded with 0-rlngs 
C2 2 In. dia. threaded PVC end cap 

(4 in. long or 0.33 ft.) 
Screen: $1 2 in. dia. Schedule 80 PVC, 0.010 in. 

machine cut slot, flush threaded with 
Ci-rings 

Sand Pack: 16-35 mesh Silica Sand, 7.5-98.7 ft. Recovery Data: 

Filter Pack: 100 
90 
80 

Grout Seal: i 
70 

BC 
e.o 

"" ... o 
Bentonite Seal: Medium Bentonite Chips, M 30 

3.0-7.5 ft. 
20 
,o 

Concrete: 0.0-3.0 ft. 0 
0 20 40 40 110 100 

TIME (Minutes) 

Comments: 

Supervised by B. Tilton Site LAI0LAW/OU2 RI-FS/MO 
Job Number 943 2848 - File Name PZ2DOSS 

! 
! 
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~ 

MISSOURI DEPARTMENT OF 
NATURAL RESOURCES 
DIVISION OF GEOLOGY AND 
LAND SURVEY 

MONITORING WELL 
CERTIFICATION RECORD 

INFORMATION SUPPLIED BY OWNER 
SITE NAME 

!J,t,/57¥ 

OFFICE USE ONLY DATE RECEIVED 

REF NO CHECK NO 

ROUTE TRANSMITTAL NO 

STA TE WELL NUMOER CROSS REFERENCE NO 

Ct1ECKED BY EtHEREO 

'"' '"' '"' APPROVED Bl' DATE APPROVED 

WELL NUMBER 

L,411:>1 • .t.Jw 8.e1J.">d:!1l.M./ .._5;,w,rAR ~ p:z- -7-'l:J-~5 

NAME 

L,'/IDt,'IJ,~· M,~,c:. .:5't'J7£M.:J, /t ✓c. 
ADDRESS 

I ti '3,e; 1,/ d.t''-/LJu..!A y 
CITY 

5r. U,t,,·/.j 

INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR 

STATE ZIP CODE 

Mo 690//'/ 
TELEPHONE 

~.l'/·..i¥/~471t;; 
STATE .,,,,..,_ ZIP CODE 

P.31~',;;J. 

LOCATION OF WELL 
SHOW LOCATION IN 
SECTION PLAT 

COUNTY -":,";c.ca"c;•cµ=/.:,~
ELE,A n□N _L/C~ef~.'i,._. &,._,_/ _ 

AREA NO -------

LARGEST',\ 

SKETCH THE LOCATION TO THE WELL lNCLUOING MILEAGE ON ALL RCAOS TRAVELED 
FROM NEAREST TOWNS OR HHlHWA\'S .q); 

+ <1 , 
SMALLEST'-'• 

___ \', ___ ¼ ---·· 
SEC. __ TWN. _ _,'/'~7c__ N,RNG --~--,~ .Ym w 

LAT.~• _!U,,.__, _J[]_" LONG.----1£.._• __ Jk_.: ~ .. 
DESCRIBE LOCATION OF THE WELL SO WE WOULD BE ABLE TO V!SJT JT 

lnfi;1tm•tlon In 
lhl• culumn t,;1 
be auppUed In 
thl f"t from 
Surfa1.e column 

Dl11th t. IMH 
ol Annular Sul: 

01ptll t. ea.,., 
Bentenlte Sul: 
Dlplk le 13.H 
.t lecu1dary 
FIiter Pack: .... 

De111h lll 

3 

7.5 

9_,., 

:t':c::'..: '/ 7,'-, 

Plug Bacit 
Tola! De Ill 

~1-1,8 
J. in11:.::Jt,,,1JC:. 
68- 71;, 
o,. i.J/fl(!': 

!. r.J 
l.,~1.'L~':J/u1•,:; 
73. t.;l..., 

! .,. I<.. 

PROTECTIVE CASING SEAL 
Typa· I! Cunalltll 

Oc.im1111!Skmy 

RISER PIPE 
Ulf'illh: //,/J,~' 

Tvpa ol l.laJerllt ~'//&; Pf'C.. 

ANNULAR 5E.l1. 
Tv?11:O ElonlOMaS!ufry 

QCornentSlurry 
0 N~ Slulry San!on~, 

BEHTOHITE SEAL 

Type:Q ElofllDOIIOSkmv 
Ci Non Slwry Bootol\Jlo 

LllllQIII cl Seal: V,5" fl 

SECONDARY flllm PACK 
Type: 0 Sall.I (0pllonaQ 

OM1111ulac111100 
0111mSLLa: ____ _ 

L1111alh: 

PRIMARY fllTIR PACK 
Type:[HSand 

0Manlll!ldurlld 
Grllln Slux /Ir 35 

"""'' 9/.:; 
Ulngll!: Bl!' 
SlotSLLo: 0.NCJ'' 

T :$~/J&J IV'-
J""")---_ _j5UMP D£TAILS 

L1111lli: a. .3 FL 

01.al!Mt.r: ;I In. 

Trn: ,1✓~ 

TYPE OF BACXFILI.: .j)JJ.J/) 

DRILLING CONTRACTOR'S 
NAME 

T\'PE OF INSTALLATION 

!lJ ABOVE GROUND 0 FLUSH MOUNT 

STATIC WATER LEVEL 

FEET FROM MEASURING POINT 

OATEOFSTAT!CWATERLEVEL ..... 

ELEVATION OF MEASURING POINT 

MEASURING POINT IS 

0 TOP OF RISER PIPE 

0 OTHER 

OAILLING EQUIPMENT 

C!] AIR ROTARY ~ AUGER 
TYPF t,J'( .#.5./J, 

0 REVERSE 
ROTARY 0 OTHER 

CENTRALJZEflS USEC / 

D YES, AT 't_/1.JTNL 
0 STAINLESS STEEL 

D OTHER---~--------

□ NO 

MULTIPLE CASEC WELLS 

SUBMIT ADDITIONAL AS BUILT DIAGRAM 
SHOWING WELL CONSTRUCTION DETAILS 
INCLUDING TYPE AND SJZE OF ALL CASING, 
HOLE DIAMETERS, AND GROUT USED. 

CATE WELL CONSTRUCTION WAS COMPI.ETED 

.;J·.;JB-15' 
I HEREBY CERTIFY THAT THE MONITORING WELL 
HEREIN DESCRIBED WAS CONSTRUCTED IN 
ACCORDANCE WITH THE DEPARTMENT OF NAT
URAL RESOURCES REQUIREMENTS FOR THE 
CONSTRUCTION OF MONITORING WELLS. 

PERMIT NUMBER O E 

PERMIT NUMBER 

tJ()/.;/.$1,,i,.,,14 

./-11-1/5' 

DISTRIBUTION: WHITE OIVISION CANARV,MONITORING WElL CONTRACTOR PINK/OWNER 



JIITIIIII SOIL BOREHOLE 
LAIDLAW WASTE 8YSTEll8 INC. 

SITE.' NAWE AND IJ:>CATICN CfllU.IIG ME1H0D; 

4.i:?S Inch 1.n. Hollow Stt'l'I AYger 

~ ilEllfOO: 

LAIDLAI.I\RI-F'S\MO 
SPLIT SPOIJN, 2.0 inch O.n✓!.S inch t.D. (SP) 

1.'EST LAKE LANDF'lLL SHELBY TUBE• J,D Inch 0.0./2 13/16 Inch [.D. CSH) 
OPERABLE UNIT 2 WMER LE.YB. 

1IIE 
D,\"IE 

NORTHING, 1067819.55 
CMIINGOEPIH DATUM EASTING• '516862.06 EL£VATI0N 478.0 

DRILL RIG CME 75 - TRUCK M□UNT stJRDCE CONOl110HS 
ANG!.£ ~ 

s.t.MPl.£ ~ 

~ ~ I I I SWPLE flll&R ! 
AND i I D£SCAIPl10ff OF MA'laW. I~ 

.... ;z e.o· 

IM 
(0,0-3.4 ft.) F'lrM, dClr"k yeltow;sh br"o•n -- 2 rr- CIOYR 4/2), CLAYEY SILT, NR, dClMp, -- -- 3 l®lC CCL-MU, CLOESS> SP -- 1 3 

© -- -- -- -- -- 2 -~ - -- 2 1.:i· -- 2 2-o" 
M 

--- 4 4,i:, 
SP ---.__ 3 5 
@ -- -..... ..... -.... (3.4-17.4 rt.) SoFt to r;r,.,, yello•ish -.... brown C!DYR 6/2), CLAYEY SILT, tro.ce l'k\e ---- 4 ..... So.nd, little ;ron stci1n,ng a.nd blcick 
,__ -.... l .:!.O' -.... 2 ra: orgo.rr,c nodules. NR. t,io1st. CCL-MU. -CL□ESS) -..... J HX!~: 

Sf' .... -- 5 J 
@ -.._ -.... -- -..... -._ 6 - ..._ --- l ii!,0' -.... 2 aiF --.... 

3 IW~ SP .... -=- 7 4 

© --- -.... -.... -i-- 8 ~ - -.._ 2 2.0· -.... 4 !]" ---- 3 tlffll'~: SP .... -
:::- 9 4 

® --,_ -.... -.._ -:::-10 - .--- -l 2.u· -i-- 2 a'.lF --.... 
2 1110¥ SP .... -:::- 11 2 

© --,_ -,_ -... -;:::-12 - I-- -I 20· -.... l a.cf -
--- !u111t -c... I SP ----13 2 -0 -- --.... -..... -=-14 _,. - -1 u SP -.... I 2.0· ~ ® -.._ 

2 lOOl -- 1-i -

LOG 
BORING HD. 

PZ-201-SS 
SHEET 

I OF 3 

DRILUNC 

S1'ART f1NISH 
TIM£ 1lllE 
8•30 11h30 

DA1£ DAlE 

2/lS/95 2/lS/95 

REMNtK'S 

Air l'IOnltcrlng 
9•00· 
201. □2 
o.a PPM H2S 
ax LE:L 
0.0 ppr, PID 

AJr MonltOl"lng 
9115 
ear. 02 
0.0 PPM H2S 
OX. LEL 
o~o PPM PJD 

f= z 
8 
c., 
z 
::i 
ii: 
C 

~ 

'"' ...; 

:i: 
-; 

f!i:i 
B 
8 g 

c; .,. 
tc 
l\l 

' ..., .,. 
a-

.. 
0 z 
cc 
0 ..., 

... .. 
:.: 
'= 
;, 

~ 
c:. 
5.:: 
:J'.'. 
c..: 

,r: 
C' 

' ;J' 

:::: 
r. 

~ 
C. 

V: 
V: 

s .... .... 
Cl. 

.:.. 
:i 
< 
2 
LL 

E 



1111111 SOIL BOREHOLE 
LAIDLAW WA8ni BYBTEMS INC. 

SIT£ NAME AHO 1.00ATIOH DRlLIIG ME1HOO: 
425 inc;h t.D, Hollaw Sten Auger 

SN.IUIGMmm 
SPLIT ~OON, 2.0 inCh O.D.11.5 ,nch J.D. (SP) 

LA!DLA\,'\Rl-F'S\MO 
SHELBY TUBE• 3.0 inch O.ll./c:! 13/16 Inch I.D. <SH) \JEST LAKE LAND•ILL 

OPERABLE UNIT 2 WATER LEVEL ,. 
GIil£ 

NORTHING, !067819.55 
CASINGDIP'IH OAlUM EASTING• 5!6862.06 EILVATION 478.0 

DAIL RIG CME 75 - TRUCK MOUNT SURFACE CONOl110NS 
MG.£ lllARlfG 

SAMPLE HAMMER 

m1 3· I I I !WIPlE NJl&R I 
ii MO i !! i llfiSCASP'll0N OF W.TERW. 

..... 
M 

C:3,4·17.4 ft.) Soft to Firl't, yellowish SP -- brown ClOYR 6/2), CLAYEY SILT, trcice Fine -..... So.net, little lo"Cn stciining o.nd lohu::k © -.... -~16 - organ,c nodules, NR. "'oist. (CLMML), - -! 1,3' · <LOE:SSl -..... 5 /;!.ll' -.... 
6 <611i, M @ IS.5-I6,0 Ft., CLAYEY SILT loeccr,E'S wet SP -.... -~17 7 

® -
<460.6) 17.4 -i.... - -.... . .. (17.4-20,5 FU Conpoct, pale yellow!sh -••• + 

brown ClOYR S/4), Fine SAND, little Silt, -.:::-1s ... 
\~ - -... NR, dnMp, cSPl, CALLUV!UMl -ll.$' .... a1F -1-, ... ,I-- -..... 2,:u ..... SH -..... ~ 

:::-19 I•• I 

@ -...... -..... ... -i-
.. ..... ..... -..... . ., . -:::- 20 ... . ,_ ....- -3 1.s• (457,5) 20.s -.... 3 2.ir "'··· -...... -.... 5 k1~1.1 C20.5-JO.O Ft,) f'il"M to 5tif'f, olive- gruy SP -.... 

:::- 21 £, CSY 4/l) to MocfE'r1:1te yellowish b.-own 

® -{!OYR 5/4), laMlncted CLAYEY SILT, NR, -.... MOISt, CCL-ML>. (LACUSTRINE) -..... .... -..... -::-22 - --- -3 1,2' -.... 5 l!Ji' H -.... 
6 C6ll¼I SP -.... -::-23 7 

@ -- -i- -- -.... 
R"'6-lt @ 23.7-24.0 l't, M!\'CliUM dol"I< gra.y (N4>, -

::-24 SIL TY f;ne SCll'ld layer, dClMP. (SM> --- -3 1.7' -- 5 lro' -.... -.... 7 (952> SP -;::-25 a @ 24.8, 25~. o.nd 25,6 Ft., th.n Silty 
@ -fine sa.nd lciyers «1 inch> -.... -.... -.... ... -:::-2& ,_ '-- -

L!I' -1-, alF -.... 
:\ -..... ic,11:.i:1 SH -;::- 27 @ --.... -- -- ,_ -----28 - --- -13 0.6' ~ -.. 50/3 air -,_ ~ 

SP -... (;JC!ll) -::-29 @) -e 29.0 ft~ IIMestone rock encaunterect -.... -.... -.... -

LOG 
BOflNGNO. 

PZ-201-SS 

SHEET 
2 OF' 3 

ORIU.JNG 
srART FINISH 
111£ TIME 

8•30 !0,30 

~TE Q.\TE 

2/15/';15 2/15/95 

FISMRICS 

~ 
8 
c., 
z 
::I 
Ct:: 
0 

Q( 
l.i ..., .., 
i 
-j 

>--
al 

C w 
8 
9 

a;, ... 
al 

"' ' M 
'II' 
Ci' 

d z 
co 
0 
-:I 

.... 
V: 
Q( 
t.. :r 
;i 

trj 

e 
:t: u 

I 

,n 
<l' ..... 
~-

' I'\, 

~ 
~ 

V, 
V, ... 
0 

"' N 
ll. 

~ 
< a: 
..J 
ti: 



11111.lfl 
LAiDuw WASTE 8YSTEMB INC. 

SOIL BOREHOLE LOG 
151IE NAME AHO U>C\i'ioN DRIU.INC MEl1iOD: BORING NO. 

4.25 Inch I.D. Hollo" Ste"' Auger- PZ-20t-SS 
SHEET 

SAMPI.JfO MErHOO: 3 OF J 

LAIDLAV\RJ-FS\MO 
SPLIT SPOON• 2D Inch □.IJ./1.5 lnt:h I.D. CSP) DRU.ING 

VEST LAKt LANDFILL SHE'.LBY TUBE, 3-0 Inch 0.0./2 13/16 .nch I.D. <SH) STMT FINISH 
OPERABLE UNIT 2 

~ LE.wl. - TIM£ 

TIME e,:JD JO•JCl 

DATE lli\1E MlE 
NORTHING< 1067819,55 

CASING CEPIH 2/15/95 211S/':15 l».'ltlM EASTING, 516862.06 ELEVAll0ff 4 78.0 

DRU RJG CME 75 - TRUCK MOUNT SURFACE CONDmaNS 
NQ,£ flE'ARIC 

SAMf'L£ HAMMER 

h 

~ I I I 
5 

' 
SIMPL£ NUMBER 

AND i R£MMl<S 

I D£SCAPnON OF YA1alW. 

..... JO ~ II (30.0-30.7 ft.l Very st1f'F. riec:111.irt gro.y -,_ 
12 2,1)' CN4l, CLAYEY SILT, SOMe f'ine Gravel, -.... 
6 ?~~, \ little f';ne to coo.rse Scinci, NR, Moist, 

30.7[ 
-.... SP -6 

~ ' 
(CL-ML>. CALLUVIUM> (447.3) :::;- 31 @ -
(30.7-32,0 f't.) St;ff, do.rk greenish gray -.... - Air r,on1t0,.1ng 

'-- ~ -- <SG 4.fl), SIL TY CLAY, tro.ce f'ine scincl, - 10•30 -- conta;ns pieces of weC1.ther-ird lll'lestone. - 20¼ □2 '-- :52 '- -,_ S0/5' a.:i· 
~E 

NR-SR. dtu-,p, <CL), CALLWIUM) 
SP - 0,0 PPM H2S 

'- w @ - a¼ I.EL ._ - 0,0 PPl'l P!D <38.0 (445.1)) -.::...33 " 3:J.O -1-, End oF' Soil Boreholir Log o.t 32.0 f"t, -i- -- See PZ-1:0l-SS Record or OrrunoLe for -.... -::-3-4 rock e1escr-,pt1ons --,_ -

,_ ..., 
Cl: 
=, 

j 

e 
0:; 

C ,..., ... Si:: ... 
i: ::c: 

(j 
,; 

.... -.... -t::-35 --..... -.... - II;· 
Cl', .... - ' --36 -.... -- -- -
:r. 

t ' a. 

- -::-37 --- -- -- -=-38 --

Q. 
UJ 

8 ~ g C 

i,.. -- -- -::-39 --.... -.... -.... -
:::-40 --.... -.... -..... -=- -41 --.... - cc ...... -'- -:;-42 --- -- -

.... 
cc 
ru "' I 1/1 M c ..... 
G\ "' - ---43 - N 

0.. 

--- -- -=- .J.4. --- -- -...... -

cl G..: 
::::i z < 
2 

CD LI,. 

0 a: -::i 



PIIOJecT: IJl!Ct.AWIRM'S 
PROJECT NO: 94:J-2848 
LOCA"l'ICN; SRIDGl:TON, MO 

AOCKTYPE 

DESCRIPTION 

32 0.0--32.8 It. 
Se9 Soil Borehole J.og 
PZ-201-SS 

32.8-38.7 It 32.80 
SlighUy- wulhered, thinly 
bedded, light olive gray 
(5Y 6/1), medium crystalline, 
weak. CRYSTAlLINE 

34 I.IMESTONE. (ST, LOUIS 
FORMATION) 

3B 

3B 

$1.ylolitic:, calcite crystals 
(ci cm,) 

38. 7-49.5 It 
Slightly weathered, medium 
bedded, light olive gray 
(SY 6/1) to greenish gray 
(5GY 6/t), fine Cf}'l<llalline, 
medium slrong, CRYSTALLINE 

40 1.IMESTONE. (ST, LOUIS 
FORMATION) 

48 

Weathered, pyrite nodules 
(<2 mm.), 5!y]olltic 

OEl=TH SCALE; 1:2 
Oi'IIWNG CONTAACTOR: IAYNE,WESTEl'IN 
OAILJ.EA: 0. MAHUArN 

RECORD OF DRILLHOLE pz.201~ss Sheet 1 at 4 

OOUJIA ELEV: 481.Cls 
E: 5'11l8!12.DII 

INCUNATION: ·IIO 

SORING METHOD: NX Cara&. watet 
OFUU.ING CATE: 2/16195 
Oflfl.L RIG, CME ni 

l.OGG!i:O: l,. 11LTON 
CHE:Cl(EO: W. HEFIST 
DATi;: :1/2/9!1 

OATUM: -MSL 
COORO!NATES N: 10&?1119.55 
Al1Mt.m1, a 

• J,l,R 

• J.l,R 
• J,Pt.,SM-int®t 

• J.1.R 

• J,l,R,CL 
• J,PL.SM,CL•inlac! 
• J,l,R.CL 

• J,PL.S,CL 

• J.PLBM,CL 

• J,l,R,CL 
• J,PL.SM,CL-intact 
• J,l,R.CL {2) 

J,l,R,CL 

J,I.R 
J,l,R,CL 

J.1,R 

• J,l,R,CL 
J,I.FI.Cl(3) 

• J,P,SM,CL 

J,1.R.Cl(2) 

• J.P,SM,CL (2) 

J,J,R,CL (3) 

• J.PL.SM,CL 
J,PL.SM.CL 

J,PL,SM.CL 

• J,PL.SM.CL 

• J,PL,SM,CL 

J,PL.SM,CL (2) 
J,Pl.SM.CL 

• J,PL,SM,CL 

J,Pl.SM.CL (3) 

• J,PL.SM,CL (2) 

• J.PL.SM.CL 
• J.f'LSM 

Golder Associates 

NOTES 
WATER l.EV£LS 

INSTRUMENTATION 

J 



PFIOJEC'r: 1.A!Ol.AW/Rt•FS 
PROJECT NO: k:HB4B 
LOCATION: BflfOOETON, MO 

1YPE 

DESCRIF'TION 

48 311.7-49,5 ft. 
Sil!lhlly weathered, medium 
baddad, light olive gray 
(5Y 611) to grnnfsti gray 
(5GY 6/1), line crystalline, 
medium strong, CRYSTALLINE 
LIMESTONE. (ST. LOUIS 
FORMATION) 
Weathered, JlY!ite nodules 

50 {<2 mm.), siylolltlc 
49.5,59.5 ft. 
Fresh, metlium bedded, olive 
gray (SY 6/1), micro
ery5talllne, strong_. _ 
CRYSTALLINE LIMESTONE. 
(ST. LOUIS FORMATION) 
Fcsslllferous, st.yloUte,; 

50.9-51,8 ft. 
Argili-us Ume5tone 

al! @51.5ft. 

gpi;t= ?~rl~.f'1>· 

54 54.0-55,D ft, 
Moderately sillcffied 
Limestone 

5a 

SB 

55,0-55,1 ft. 
Light brown (SVR 5/6), 0hert 
zone 

@58,4ft. 
Ugh! brown (5G 6/1). crav 
seam (-112 in.) 

SS.5-69.511. 
Fresh, medium to lhlnly 

eo brtdded, light anw gray 
(SY 6/1), line grained. medium 
strong. LIMESTONE, 

84 

(ST. [OUIS FORMATION) 
Stylolites common, 
medium grained calcite 
i:rys!als 

OE:FTH SCALE: I :l! 
ORIWNG CCNmACTCF!: LAYNE-WESTERN 
ORILL="'A: 0. MAHURIN 

RECORD OF DRILLHOLE PZ-201-SS 
BORING \l!;THQO: Nit COllt & waler 
DRILLING OATS: 2115/!IS 
DRILi. F!JG· CME 75 

• J,Pl.SM,CL 

J,PL.SM,CL 

J,l,R{2) 

B,l,R 

OATIJM: MSI. 
COOROtNAl!:S N: 1067819.55 
AZIMUTH: 0 

• J,P,R 

• 

• 

B,I.R (3) 

J,C-intact 
• B,Pl.R 

• B,Pl,SM 

8 J,Pl,SM,CL 12) 

• J,Pl.,SM,CL 12} 

J,1.R 

J.P,R 

• J,l,VR 

J,l.vR (3) 

J.1,R (3) 

♦ J,l,R 

J,1,R (2) 

• J,l,R {2) 

Sheet l! c,f 4 

COU.AfU:L.EV: -461.05 
E: &111862.08 

rNCUNA'llON: -SO 

z 

NO'rES 
WATER LEVELS 

INSTRUMENTATION 

@49.5ft 
Drilling rate slows down 

2/15/95@ 16:00 
Stop drilling 
2120195 @ e::so 
Begin drilling @ 59.5 It, 

LOGGED: S. TIL.TON 
CHE!Ct<ED: W. HERST 
DATE: 3/2195 

Golder Associates 

I 

~ 

l 
1 
1 



Pf!OJECT: LAlOlAWlfl►i'S 
PROJECT NO: 94:Ml8C8 
I.OCATIOrt; BlilOGETON, MO 

E 

0ESCRIF'TION 

114 59.5-69.5 ft. 

68 

88 

70 

72 

74 

76 

Fresh, medium to thinly 
bedded, light olive gray 
(SV 6/1), fine grained, medium 
strong, LIMESfONE, 
(ST. t:OUIS FORMATION) 
Stylolites common, medium 
grained calctte c,ystals 

69.5--89.S rt. 
Fresh, medium bedded, light 
olive gray (SY 6/1), f-m 
gralned, medium strong, 
LIMESTONE, (ST. LOUIS 
FORMATION) 
Stylolites common 

@ 75.0 and 76.5 IL 
Medium bluish gray (58 5(1), 
glauconlte zanes {less 
than 1 in.) 
75.2•75.6 ft. 
Medium bluish gray (58 5(1), 
chert layer 
75.6-77.1 IL 
Atgillaceous, moderately 
porous, some open vugs 
(<2mm.) 

78 76.0-79.5 IL 

aa 

Moderate to highly wealhered 
fractures 

OEPTH SCALE: 1:2 

m 
0 .., 
i a. 
< a: 
Cl 

OF!ILUNG c;QNTl'!ACTOR: I.AVNE•WESTEF!N 
DRILLER: 0. MAf!IJRIN 

RECORD OF DRILLHOLE PZ-201 .. ss Sheet 3 .,, 4 

COWIR ELEV: 4111.05 
E: 518&82.D!! 

SORING METHOD: NX Core & Wll!ar DATI.IM: MS!. 
OFllLUNG DATE: at!S/95 
DAili. RJG: CME 75 

COOAOINA'iES N, 1067&HU/.I 
AZIMU'JH: o INCLINATION: •EK! 

J,Jan 
F•FarA 
s.s.,., 
e.e....,..g 
F,Fcta!la" 

El.EV 2 
2' OEPTH :, 

(FTI a: 

411.55 
6!!.SD 

6 

79.fiO 

l'l.•Pllll'lK P.l'alwd l+F•Olod• 
c~ I(~ ei.,a,yw,a 
\MJndl.illllirlg SM-Smool'I c~ 
ST•Sl~r,pod R-Ror..it, H•H-d 
1-l!rag,Aar Vll-',l,Rot'l)h 

,.. "' UITYOATA 

~1 If li 
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PRCJSCT: LAICLAW/Al-FS 
PROJECT NO: !143·21148 
LOCATION: 8Al0Ga'l'ON, MO 

ROCKTYP 

OESCRIPTJON 

11D 69.5-89.5 It 
Fresh, medium bedded, light 
olive gray (5Y 6/1), f•m 
grained, mecllum strong, 
LIMESTONE, (ST. LOUIS 
FORMATION) 
S1.ylolltes common 
111.3-81.4 It. 
Medium dark r,ray (N4), 

112 Claystone larrunae 
@81.Slt. 

8-4 

86 

as 

so 

92 

94 

96 

&N;omlng inlermittentfy 
sillceous (mnes < 1 In. 
thick), same pyri!ized 
fractures/YUgs 

@ 135.5 and 86.5 ft 
Thin zcnes of gleuconite in 
fractures 

End of Reoord of Drillhole 
at89.51t. 

DEPTH SCALE: 1 :2 

391.55 
89.50 

(/J 

g 
Q 
:c ... 
< 
IC 
C, 

OFIIWNG e0"1TA.ACTCR: LAYNE•WESTS'IN 
0AILLE!R: 0. MAHURIN 

RECORD OF DRILLHOLE PZ-201-SS She.II 4 of 4 
lilOAlNG METHOO! NXCc~&wall>I OATIJM: MSL COLI.AA ELEI/: <lllt.05 
ORIWNG DATE: 2115/SS COORDINATES N: 1067819.55 E: !l111H2.08 
ORILLRIG: CME75 AZIMUTH: 

J.JQl!ll 
P•Fu 
s.si-r 
S-8od1N1;1 
F-1'.-olian 

~ 

OEPTH 
[l'T) 

a 

PL-Planar P-Pi,&hld F•F•0»,lu 
c.cuwci K-8- CL.Qay!nlll 
U.Un<Uating IIM-llmffll'I Clf.Cl-lanlo 
5f-GloPPOd A-~ -••ot , ___ 

VR-11.~ 

~ .. ITYDATA 

i= ~ r~ ii£! d 
RQO lVl"E~D 3M u u: 

~ ... ~ !;1 .. SUF!FACE 
a: 

t\l~-0~$? 
OESCRU''IION i ...... i i ......... 

• J,U,R,Fe 

J,l.R 

• J,Pl,SM 

• J,1.R 

• J,l,K 

• J,l,R 

• J,l,R 

• J,I.R 

• J,l,R 

• J,l,R 

• J,1.R,CL 

• J,l,A,Cl 

• J,l,R 

J,l,R 
8.5""' 

• J,I.RCL 

!.OOGEO: !3. TILTON 
Cl11;CKEO: W. HERST 
DATE: 312/95 
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INSTRUMENTATION 

@80.1ft. 
Ccrek)$$ 

Golder Associates 



~: - -i 
c· =:: 
r· i=/:: 
.!=C 

'5 :i Ii: .. ,_, 
k]=/)1 
'··ii 1:::1 

t! Ii: 1 

, . :!=I~: ~f.,-,, 
I ~ .. _, •• . , , .. 

::=r: 
·'-1·'' 1-:. 
:1-i 

'1·=1 .-1 

I-
r.!~:: 

t:. 

120 

I, 

I 
! ' 

Sur,ey Cvercs: 

Drilling Summary: 

Well No. ~-201-SS 

Boring No. X-Ref: PZ-201-ss 

PIEZOMETER CONSTRUCTION SUMMARY 

·Q67820 rt. E!evation Ground Level <78.0 n. NGVD 

Easung: 516862 rt. Tep of PVC Casing J.:0.33 It. NGVD 

Construction Time log: 
Start Finisti 

Total Deptn 89.0 It. 
Borehole Diameter :o :1, ;n. 10.0-.n~ rt.ls 11a 1n. (33.0-39.o n.) 

Casing Stici<up Hetgnt 2.32 n. 
Driller Layne-Western 

St. Louis •. 1110 

Rig CME 75, Sc~ramm ?onacnil 7660H 
Bit(s} 5 ~/4 A 10 Ho1iow Stem Auger Bit, 

NX C.Jre, 5 7/8 in. Button 3it '.or ,9eaming 
Drilling Fuid Auger-None. NX Cora Water, 

Air Rotary 
Protecrive Casing axa in. Square Steel. by 5 ~. :ong 

Well Design & Specifications 

Bas,s: Geologic Log .!:._ Geocnys,cal Log 

Casing string(s): C = Casing S = Sc:een 

Deptll ' String(s) Elevation 
+ 2.32 Q -c __ ,_, c, .l.80.J.3 

9.75 88.31 S1 :6826 

88.31 38.54 C2 389.70 

Casing: Cl 2 !n. dia. Sc~ecule 80 PVC. 

llusn threaaed witn O-rrngs 
C2 2 in. aia. :nreaoec PVC and cao 

(4 in. Ieng or 0.33 It.) 

- 4-68.29 

- 389.70 

- 389.37 ---

Screen: S1 2 in, dia. Scnecule 80 PVC, 0.010 in. 

mac:iine cut slot, flush threaded witti 
-rings 

Sand Pack: 16-35 ,-nesh Silica Sand. 7.5-89.0 n. 

Filter Pack: 

Grout Seal: 

Bentonite Seal: Mecium Benrornte Chips, 

3.0-7.5 It. 

Concrete: _o_.0_-_3_.0_lt_. ___________ _ 

Comments: 

Supervised by ____ a_._r_,ll_o_n _____ _ Sile 
Job Number 943-2848 File Name 

Task Date Time 
Dnlling 

D-IE 75 2/15196 L'31 

Scmamm Rotary ,,., .. 15..."'JO 

Geoohys.Lagging: 

Casing: ,, ..... ·= 

Fiter Placement: """" ·a:-:o 

Cementing: 
Develooment 
8entonite Grout 
aemon1te seal ~ ~ 

Well Development 

Stabilization Test Data: 

lime pH Soec. Cor.o. 

Recovery Data: 

,oo 
•o 
00 
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00 
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' I 

Date Time 

2/15195 10;"'...0 ,,.,.. 15:CO 

,,.,.. '.6:!5 

,,.,.. 17:~ 
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MISSOURI DEPARTMENT OF 
NATURAL RESOURCES 
DIVISION OF GEOLOGY AND 
LAND SURVEY 

MONITORING WELL 
CERTIFICATION RECORD 

INFORMATION SUPPLIED BY OWNER 
SHE NAME 

OFFICE USE ONLY 
REF NO 

110\JTE 

STA TE WE:tL NUM!lER 

: ChECKED !lY 

I M'PAOVEO !lY 

WELL NUMBER 

I,(, t5N 
DATE RECEIVED 

CHECK NO 

TRANSMITTAL NO 

CRDSS REFERENCE NO 

ENTERED 

"' "' "' DATE APPROVED 

,11 t;1,;on~L Pi! • "10/• ss 
SITE ADDRESS 

5r 61;1., .::, fvC'K f:c,. 
CITY 

d,e /D6£TU,\/ 
STATE 

Mo. 
ZIP CODE 

b:10</'f 
NAME TELEPHONE 

I 1//f)L1t w 1,1/,1sTE. S '5T€1-,1:i hie 
AllOtlESS 

11:131:3 , / D/3'~,I/Jt;,S/ 
STATE 

Mi,. 

INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR 

LOCATION OF WELL 
SHOW LOCATION IN 
SECTION PLAT 

COUNTY~,,·r.c•c.,=:,eV.oCl,_ __ 

ELEVA TlON __ ;/~~~""~•"~--

AREA NO 

SKETCH THE LOCATION TO THE WE Lt INCLUDING MILEAGE ON ALL ROADS TRAVELED 
f;IQM NEAREST TOWNS R HIGHWAYS + SMALLEST¼ LARGEST•~ ___ ,. 

sec. __ TWN. __ io/~7- N.RNG 

DESCRIBE LOCATION OF THE WELL SO WE WOULO BE ABLE TO VISIT IT 

lnfcrmatlon In 
thl• column to 
be aupplli=d In 
tbe Feet frcm 
5ur1aCQ ,;;clumn 

.5' 

Topal RisOI" 
Ebvallcn: 

1/.!:J/.J..J5 

17,5-~1 S-1,,b,).,1 

~,-~, ~;ff 

J/·~~5 C'4.y 

J3.5·8f.S 
1..-,11ed.:.11e, 

PROT£CTIVE CAQHG 
lyJ)II: jf"['1,1-, 

S.Zo: tj"1 fj'" J{5' 

JU.~!}" 

N (CldaoooJ 

PROTECTIVE CASING SEAL 
Typo.: (!I ConaOIII 

□ C<1monl Skmv 

RISER PIPE 
limglh: /J, 11 

BIJIIEHOLE "11. 
DIAMmlt S, Ip In. 

ANNULAR &£Al 
TvPO; 0 Btn1on1o Slurry 

0 Cemen1 Slwrv 
0 Non Skinv Benion no 

BENTOHITE SEAL 

Tyllll:D BalllQl1eSl.rny 
Iii Non Slurrv Benbnil,r 

Le111III ol S!Ht:~FL 

SECONDARY FILTER PACK 
Typa: □san:1 to,Uonal} 

01.tanul11e1urad 
OratnSLia: ____ _ 

""'"' PRIMARY FILTER PACK 
_,_ ___ ---1 Typu; !ii Sand 

0Manullldurad 
a,asn Sito: /1,, • .J~ 

Lffllllh: i!J' 
R 

Le~III; 7tJ.51 

Slc\SL!o: l...\, '110" 
T · ~1..1,l./. /i(J PYC-

LJ--t---- [!SUMP DO AILS 

L•rulhl (J, .3 FL 

Ou1111t,r. ,;J 111. 

T1111: tJVC.. 

TYPE OF BACKFILL: .-S•l110 

0 I ING WELL INSTALLATION 
CONTRACTOR'S NAME 

LA 
DRILLING CONTRACTOR'S 
NAME 

TYPE OF INSTALI.ATION 

@ ABOVE GROUND 

STATIC WATER LEVEL 

0 FLUSH MOUNT 

FEET FROM MEASURING POINT 

DATE OF STATIC WATER tEVl!L 

ELEVATION Of MEASURING POINT 

MEASURING POINT 15 

0 TOP OF RISER PIPE 

0 OTHER 

Olllll!NG EOUlPMENT 

[XI AIR ROTARY I(] AUGER / 
TYPE i,(( I -.:iA. 

□ REVERSE 
ROTARY □ OTHER 

CENTRALIZERS USED 

~ YES.AT JTl)[JJl 
□ STAINLESS STEEL 
0 OTHER ___________ _ 

0 NO 

MULTIPLE CASED WELLS 

SUBMIT AOOfflONAL AS BUil T DIAGRAM 
SHOWING WELL CONSTRUCTION DETAILS 
INCLUDING TYPE ANO SJZE OF ALL CASING, 
HOLE DIAMETERS, ANO GROUT USED. 

DA TE WELL CONSTRUCTION WAS COMPt.ETED 

.3·o6,•'i'5 
l HEREBY CERTIFY THAT THE MONITORING WELL 
HEREIN DESCRIBED WAS CONSTRUCTED tN 
ACCORDANCE WITH THE DEPARTMENT OF NAT
URAL RESOURCES AEOUIREMENTS FOR THE 
CONSTRUCTION OF MONITORING WELLS. 

PERMIT NUMBER 

Oill~Si,,kt!,f 
OISTRIOUTlON: W111TE n1v101or1 CANARY MONITORING WELL CONTRACTOR PINKiOW~tER 



PROJECT: LA!Cl,;\W/Fll•FS 
PROJECT NC: !IQ-21148 
LOCATION: SRIOGETON, MC 

OESCl'UF'TION 

so 

Sllghlly.weathered, lhinly 
lamlnated, dark greenish 
gray (5GV 4/1), very nne 
grained, extremely weak, 
SILTSTONE, (ST. LOUIS 

82 FORMATION) 
S0.2-8B.3 It 
Fresh, thickly bedded, light 
btoWnl~h gray {5\'fl 8/1), 
mlcrocrystalline, weak, 
LIMESTONE, (ST. LOUIS 
FORMATION) 

B&.3-90.0 It Se.30 
Fresh, thickJy bedded, dark 
yellowish orange (10YR 6/6] 
grading lo moderate yellowish 
brown (10Yf\ ~. veiy line 
grained, eXll"emely weak to 
very weak. SILTSTONE. 

l!I 
0 _, 

~ 
II. 
<( 
a: 
l!I 

RECORD OF ORILLHOLE PZ·201A·SS 
SORING ME'fliOD, NX Co,e A waler DATUM< MSL 
OAILUNG OATE, <W21B5 
DRIU. RIG; SCHRAMM 

J..Joil1 P!.,.f'llnlt 
F-l'MI C,Q,1,/td 
S.Sho..- ~ 
IH•~ Sf-st!IP!ll<I 
F,Foialian ~lrNllt,lar .. .. 

§1 
a: !8 ELEv WW 

:,e :!i~ ROD u .. 
DEPT!i :, ...... < IC 

IF1J IC IC ~~ 
at•o•= 

P·l'cllholl ,..F.om. 
K~ CL-Qylnlll 
$14-l!moalh c~ 
Ml••#! 11-Haaltd 

COORClNAiES N; 1067831.11 
AZIMUTH: D 

t:J 
if: J: .... a:., l!I il'J WW 2: 

\lll.Y.llGugt, GRF-Gr.MIF- 0::i Ill a 
a: ~ .:Ii-u TA 

'Cu, &,c! TVPE.AtlD 
SUN'M:£ ~8 .. a .. " DEsc:m>TION 

n "' 

S,U,SM•CL 

• J,U,VR,Cl 

• J,l,VA.CL.Fe 

• J,C,R,CL 
• J,ST,R,CL 
• J,ST,R.CI. 

• J,l,R 

• J,ST,R 

J.J.R 

B,l,R 

ti 
!.! 

ii:: 

ifg C: ... -""'- .. lli 3: ., 

Q 

13 'i ..., .s ... 
~ § 

II. ~ 

Sl'laef 1 of 

COLI.AA E~: 4711.4 
E:: 5111848.4 

INCUNATION: ,fJO 

NOTES 
WATEfl LEVELS 

INSTRIJMEITTATION 

:11! 
~ .. -
ii.II 

3/22195 
6 1/4 in. ID hollow stem 
auger advanced to 
31.0 ft. then advanced 
borehola lo 80.0 fl with 
5 7/8 in. air rata,y bit 

4/2'2/95@ 13:45 
Began coring 

4/22/95 @ 16:30 
Ended 001ing 

(ST. LOUIS FORMATION) 366 40 
!Kl Gradn stronger with 90 00lf"'"'""fs.a;;;;""'1'--i--i-~ 

deplh · 
End of Record of 0rillhole 
at 90.0 It 

!l2 

CEPTH SCAIJ/;, 1 '2 
ORrlUNG CONTl'IACTOR: LAYNE-WESTERN 
ORIU.eFI: M. VOGT 

LOGGI.O; B. TILTON 
CHECKED: ll TILTON 
CATE: Stul/1$ 

Golder Associates 
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1 

1 
1 
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15 

30 
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Well No. Pz-201A-ss 

Boring No. X-Ref: Pz-201A-ss 

PIEZOMETER CONSTRUCTION SUMMARY 

Survey Coords: Northing: 1087832 ft. 

Easting: 516748 ft. 

Drilling Summary: 

Total Depth 90.0 ft. 
Borehole Diameter 10 1/4 In. (o.o--33.o 11.1 s 11e in. (33.o-90.o 11.J 

Casing Stickup Height 1 .81 ft. 
Driller Layne-Western 

St. Louis, MO 

Rig CME 75, Schramm Portadrill T660H 
Bit(s) 6 1/4 in. ID Hollow Stem Auger Bit, 

NX Core, 5 7/8 in. Button Bit for Reaming 
Drilling Fluid Auger-None, NX Core Water, 

Air Rotary 
Protective Casing 8x8 in. Square Steel, by 5 ft. long 

Well Design & Specifications 

Basis: Geologic Log X Geophysical Log 

Casing string(s): C = Casing S = Screen 

Depth String(s) Elevation 
+ 1.81 
80.00 -
89.80 -

80.00 
89.80 
90.13 

C1 
s, 
C2 

4$0,16 

39B.35 

.388.55 

Casing: C1 2 in. dia. Schedule 80 PVC, 
flush threaded with a-rings 

C2 2 in. dia. threaded PVC end cap 
(4 in. long or 0.33 ft.) 

- 398.35 

- 388.55 

- 388.22 

Screen: S1 2 in. dia. Schedule 80 PVC, 0.010 in. 
machine cut slot, flush threaded with 
0-rmgs 

Sand Pack: 16-35 mesh Silica Sand, 75.1-90.0 ft. 

Filter Pack: -------~------
Grout Seal: Wyo-Ben Grout Well Bentonite Slurry, 

3.0-65.0 ft. 

Bentonite Seal: Extra high yield Wyo-Ben (1 OOCA>) 

Slurry, 65.0-75.1 ft. 

Concrete: 0.0-3.0 ft. --------------
Comments: 

Elevation Ground Level 
Top of PVC Casing 

478.4 ft. NGVD 
480.16 ft. NGVD 

Construction Time log: 

Task 
Drilling 
CME75 
Schramm Rotary 

Geophys.Logging: 
Casing: 

Filter Placement: 
Cementing: 
Development 
Bentonite Grout 

Date 

4122/95 

4/Zl/95 

4123195 

4/23195 

Start 
lime 

11:00 

7:50 

a,oo 

9:20 
Beiitonite Seal ~ ~ 

Well Development 

Stabilization Test Data: 

Time pH Spec. Cond. 

Recovery Data: 

,co 
SIC 

ea 

I 
I 

~ 
70 

~ 
e0 

50 

I 

= 40 ... :,o 
20 
10 

0 
0 20 40 ec 

TIME (Minutes) 

Finish 
Date lime 

7:45 

4/22195 8:00 

oCfZ3l9s 9:10 

<112:111,lS 11:00 

~ 9:20 

Temp (~C) 

100 

Not to Scafe Supervisedby D.Alloway Site LAIDLAW/OU2 RI-FSIMO 
Job Number ----9-,43,--2-8_4.,..8 ----- File Name PZ201 ASS 
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MJSSOUAl DEPARTMENT OF 
NATURAL RESOURCES 
DIVISION OF GEOLOGY AND 
LAND SURVEY 

MONITORING WELL 
CERTIFICATION RECORD 

INFORMATION SUPPLIED BY OWNER 
SJIE rJAME 

OFFICE USE ONLY DA.TE RECEIVED 

REf NO CHECK NO 

ROUTE TRANSMITTAL NO 

ST ATE WEll NUMtlER CROSS REFERENCE NO 

CHECKED UY ENTEnE□ 

·-- - --- ·-·-·- -··-- ·- "' fill 2 
Al'l'flOVEO llY DATE APPROVED 

WELLNUMUER 

LAIDLAW Bt21D6E:T4J SAN ITAt2'/ LA1Jr,F1LL PZ- .;au/·A-55 
SITE ADDRESS CITV 

:":Ir. CHAt!_U:.s J2oc\.: _ _F~J.: __ 
NAME 

L•11nt.,..1vJ V../,\..:,ri::. ··Jy:·.rr:..1·/\S, /t1..:.... 
AllUUES~ 

lt:i31? t-1. t31lL.¥;ou . ..i~\' 

INFORMATION SUPPLIED BY MONfTOAING WELL CONTRACTOR 

LOCATION OF WELL 
SHOW LOCATION IN 
SECTION PLAT 

SMALLEST',. 

___ ., ___ \, 
sec. __ TWN. _ _c~__,7_ 

Ground 

~~~: '/ 13.t/FI ~:~::m Dcu:r!pllon of 

fnfarm•tlon In 

::;.1:=~~1:·:;: 0-1~· 
tl>IIFootftam ::,;if 
Surf•co column 

;11' - .., :,, 5
1 

~dt 
J3.:S'- .;i~' 
5J ,,_ j 

~::!~::~ b:!.U _;, '- i-33' 

LARGEST'• 

---"• 

PROTECTIVE CASING 
Typ11: .:-..ru.._ 

Sil.a: 1::5·,c~•-e:;' 
/O~J5" 

N {Crdu one) 

PROTECTIVE CASING SEAL 
hpu: O'JConalilo 

0 Comonl SlijflV 

BOREHOLE 
IXAMtrtR: 

ANNULAR SEAL 
T\'tllt: Ql S.nl0nlo Sluriy 

, D CemonlSluliy 
17 □ Non Sluny S11111onno 

BEHTQ.ffrTE SEAL 

TvP8:liJ &n1004fl SlltlY 
0 Non Slutiy l!enlllnllD 

L1tnQ!h ol Sq/It. --1:l._Ft 

SECONDARYFILT£R PACK 

'"· 

3o'·.eN' 
c.l,J, Typu: OSAl"ll jOp,UonaQ 

0.p,tll t. BIIH 
of Second•11 
Altar P.td: 

Dllp,ltl Lt 

:
1~=-:~ 61, 7 

,31--J'·itc/ 
L10-,cj/v l""' 

OM01u.d.:r;1111od 
G1111nS1ta: ____ _ 

l.Bn111!1: 

PRIMARY FILTER PACK 

+----1 Tv1111:[llsam 
□ 1.1,u11itac:1111od 

011,111 Silo. Jb/3.:S' 
langlh: 1.!..'t' 

WE LS 
Lllll(llll: lo' 

Slo!Sllll: D,UID" 

T :5CJ.l.8w P\/G-
.J"T---- SUMP DETAILS 

LelTlflh:U.3 FL 

Dum.iu: .;>,. lo. 

Ty,.; 11/~ 

TYPE OF BACKFILt.:5J/)./D 

STATE ZlPCOOE 

0, lo304<-/ 
TELEl'HONE 

314- .;.41- 3ll0 
ZIP CODE 

lo:!>10.;l. 

DRILLING CONTRACTOR'S 
NAME 

+ 

TYPE OF !NSTALLATION 

IE ABOVE GROUND □ FLUSH MOUNT 

STATIC WATER tEVEL 

FEET FROM MEASURING POINT 

DATE OF STAnc WATER LEVEL 

ELEVATION OF MEASUH!NG POINT 

MEASURING POINT tS 

□ TOP OF RISER PIPE 

□ OTHER 

DRILLING EQUIPMENT 

00 AIR ROT ARY 

□ REVERSE 

ROTARY 

CENTRALIZERS USEC 

00 AUGER 
TYPE l,,.~S"l/:S,.., 

NX~J.!e" 
□ OTHER 

I!] YES, AT .?I lUTAL 

(!] STAINLESS STEEL 
□ OTHER ___________ _ 

0 NO 

MULTIPLE CASED WElLS 

SUBMIT ADDITIONAL AS BUJL T DIAGRAM 
SHOWING WELL CONSTRUCTION DETAILS 
INCLUDING TYPE AND SIZE OF ALL CASING, 
HOLE DIAMETERS, AND GROUT USED. 

DA TE WELL CONSTRUCTION WAS COMPLETED 

4·«3·'15' 
I HEREBY CERTIFY THAT THE MONrTORINQ WELL 
HEREIN DESCRIBED WAS CONSTRUCTED IN 
ACCORDANCE WITH THE DEPARTMENT OF NAT• 
URAL RESOURCES REQUIREMENTS FOR THE 
CONSTRUCTION OF MONJTORJNG WELLS. 

SIGNA T_UA~ IMl}NITOR!N~ELL CON~R--)CTO;R 

'~/J.v.,. 
PERMlT NUMBER 

CJOl.;).!)bW,1-,\ 
DATE 

SIGNATURE jO,-tlNG CONTRACTOR) 

/ I L,;.cJ._,., _l i'. 
PERM!TtllJMBER 

ou1.)5Lw1v 
DISTRIBUTION: WHITE r,1v1s1n11 CANARY,r.mrnron1r;r, WEI l CONTRACTOR PINK OWNEH 



""'""""' LAIDLAW WASTE 8Y8TEMB INC, 
SOIL BOREHOLE 

STE NM.IE AND LOCATICH DRIUN UElHOO: 
6.25 Inch [.D. Hollow Ste,., Auger-

s.uuNG MEl'HOD; 

LAIDLA~l□U2 RI-rS/MO 
VEST LAKE LANDF"ILL 

OPERABLE UNtT 2 

SPL[T SPOON• 2.0 inch C.D,/1.5 Inch 1.D. CSP> 

SHCLBY TUB£• 3.a men O.D./2 13/16 tnc:h I.D. (SH) 

TIME 

Do\1E: 
NORTHING, I067320,25 

DATIJt.t CASTING, 517101.58 ElEVAllON 479,0 CASING DEPrH 

DRILL RIG CME 75 - TRUCK M□lJNT SURF~ CClNDf'l10NS 
N«U 8iMlHG 

SMIPLE HAMMER 

i
i..... ..... 
::::-1 
i
i,_ 
--- 2 ---

..... ---=- 5 
i
i.... 
i::- 6 .... ... .... 
:;-7 
.__ .... 
:::._ 8 ... ... .... .... =- 9 .... ... ... 
:::- 10 
i
i
I-

:::- 11 .... .... ,_ 
---12 ,_ -.... 
i-

:-13 

-

I 
2 
2 
3 

6 
2 
2 
4 

1 
3 
€, 

7 

I 
2 
4 
4 

2 
4 
4 
4 

2 
2 
4 
6 

-

.... 

--

IN 

-

SAMPLE HUUBER 
AND 

D£SCRFnON OF IUlUIW. 

(0.0-4.6 Ft.) f"lr,.,, dnrlt yeltowtsh brown 
<!DYR 4/2), hOl'logenous, CLAY(Y SILT, NR, 
MOiSt, (CL-ML), CL□ESS) 

@ J.4 Ft., color- ch,;,.nges to dusky 
yellowish brown (!OYR 2/2) 

@ 13.S Ft~ btrco,.,mg incr-e11s1ngly ;ron 
stn;ned 

e 14.0 Ft., becoriing wet, very soft 

--
SP --
CD -----,...._ ---
SP --
@ ----------------------------
SP --
® ------ ---
SP --
© --------
SP --
0 ------ -
SP --@ --

LOG 
BORiNo NO, 

PZ-202-SS 
SHEET 

l OF 3 

tlftlU.ING 
STl,RI' ,_ 
D7•50 

DA,lE 

FINISH 
TIME 

0':MS 

2/26195 2/261':lS 

RalARl<S 

f= z 
0 
(,) 

c., 
z 
::::; 
...J ce 
Cl 

Q) ... 
OJ' 

.... .., 
a.: 
'-' :i: 

I}! t:l 
M N 
"1' 0 
Q'I "' 

N 
a., 



JTIJTIIII 
LAIDLAW WASTE SYSTEMEI INC. 

SOIL BOREHOLE 
SITE NAME N.fJ LOCATICIH ORIWNG UEMlD: 

6,25 rnc:h I.D. Hollow Ste-M Augli.'P" 

SAMPUNG ME1HOO: 

LAIDLA\J/OU2 R!-rS/MO 
WEST LAKE LANDflLL 

OPERABLE UNIT 2 

SPLIT SP□DN• 2.D tnc:h O,D./1.5 rnc:h !.D. (SP) 

NORTHING, I06732D.2S 
DATIJM (AST!NG, 517101.SS EJ.£VATICH 479.0 

SHELBY TUBE• 3.0 Inch 0,D./2 13/16 lnc:h !.D. <SI-I) 

WATERLE'fa. 

llllE 

QISING D£llni 

DRJU. RIG CME 75 - TRUCK MOUNT SURFACE C0NDlilONS 

IWIPLE: tw.lMER 

..... ... ,_ 
1-

:::-16 
,_ 
1-,_ 
:::- 17 
I-

-18 -..... --:::-19 .... ._ 

::::_ 20 
1-.... ,_ -=-21 ---=-22 ---=-23 
---=-2.C. ---=-25 ------26 -.... .... ,_ 
:::- 27 .... 
I
>-

:-28 

--
::-29 ---

2 
J 
5 
6 

I 
3 
4 
5 

I 
5 
9 
12 

2 
8 
9 
9 

5 
7 
6 
9 

89iRING 

,_ 

,_ 

,_ 
U' 
alF 

C7BYJ 

-
1.5' 
2.0' 11,~, ~ 

~~ r 
I .... ~ ... 
:;::-
: ; ; : a 

a.I' , • •, 
elf;::: 
C!lX) I •• I ..... 

• 1,.,; .. ...... 
+ ••• ...... 

. ~ ... ...... ~ ..... ...... ..... 

SMFI.EAND NUlilBER 
DESCRIPnOff OF YA11:RIAL 

(8.3-19,l ft.) Sol-'t to flP""1, light olMi' 
grQy (SY 6/ll, S1L TY CLAY, iron 1:,tg,1ned, 
NR, MO,st, (CL-MU. (LOESS) 

C19,!-l9-4 Ft., ril'"M, tight olive g,.Qy 
CSY S/2), SILTY CLAY, NR, Moist, (CL-Mt.>, 
(L!JESS> 
{19.4-2I.':I Ft.l Fil'"M, cliv£' 91'"0:Y CSY 
4/ll, SILTY CLAY, iron stQined, NR, 
r,oist, <CL ~MU, ct.DESS) 

(21.9-24.5 Ft,) Loose, ollve groy 
(SY 4/1), F,ne SANDY SILT, NR, c:IQMP, 
CMU, CL!JESSl 

(24,5-25.0 1-'t.) Fir"M, olive gro.y 
(5Y 4/1), la.r,,ncited. S[LTY CLAY, NR, 
da.Mp, CCL-MLl, CLOESS) 
(25,0-2'il.5 F1:.) COMpo.ct, otive gr<ly 
(5Y 4 ID. \QMtnQ ta,d, F1ne SANDY SILT, 
NR, dry. CSMl, (ALLUVIUM) 

Ii! 25.5 ft.. bec:or11ng Moist 

(29.5-30.8 Ft,> Cor,po.c:t. olive gro.y 
C5Y 4/D, f;nv SAND interbedded with 
S!L r. NR, r101st, CSM>. (AI.LUVIIJM) 

C454.0) 

I 
i 

-------
SP --
® --------
SP --
@) --------
SP --
@ --------
SP --
@ -----,-- ---

es.o sP 
@ 

-------- ---SP --
@ ------ ---SP --
@) -----

LOG 
BORING Ho, 
PZ-202-SS 

SHEEr 

2 OF' J 

DRILLING 

SfMr FINISH 
TIME TIME 
07,SO 

""'TE IJAlE 

2126/95 2126/95 

REMARKS 

e.: z 
0 u 
C, 
z 
::i 
::! 
Q! 
Cl 

j 

Ee 
C 

i Sc 
:c ~ 

0:: 

~ , ~ 
r-: "' .,. 0 
(l' N 

"' G. 

I 

. . .:..: 
:zo :::IE 
~ 

~~ 



llf#Jlflllf SOIL BOREHOLE 
l.A.IDLAW WAS're 8YSTEM8 INC. 

SITE NAME N«> UJCATION DRIWNG MmlCIO: 
6.25 MCh f,D. Hollow SteM Auger 

SWPUHQ ~ 

LAIDLAIU□U2 RJ-F"SIMQ 
SPl..lf SPOON• 2.0 Inch □.D./1.5 inch I.D. (SP) 

\JEST LAKE LANDrlLL SHELBY TUBE• 3.D Inch O.D,/2 !3/16 1neh !.D. <SH) 
OPERABLE UNIT 2 WATER LE.\'EI. 

TIM! 
DA1E 

NORTHING, 1067320.ZS 
CASH; DEPTH I.V\TUM EASTING, 517101,58 ELEVATION 479,0 

ORI.I. RIG CME: 75 - TRUCK MOUNT SURFACE cot,IOOl0MS 

ANGLE B1:iWNC 

SAMPLE Hi\MMER 

~ ~ I I I SMIFU NUMBER I 

! 
RIO i DESCRIPTICN OF YAliRW. 

§-
- 2 o.s· 

m1m1 H (29,5-30.8 ft,) CaMpo.et, oUve gro.y SP -i- 50/2' ii.a" C5'f 4/1). f"lne SAND mterbedded with @ -.... 
lll01 SILT NR, r,o;st CSM). CALLUVIUM) (448.2l 30.9 -i--, -=-31 End cf Soil Bor11hate Log o. t JO.a ft. --.... See PZ-202-SS Record of l)r1Uhole fer -i--, -lo- rock descr,ptions -:::-:s2 --.... -- -

:_33 --- -..... -- -i- -:::-34 --- -I- -
i- -.__35 -- -.... -.... -~ ---36 -- -- -.... -- --37 -- -- -.... -.... -----38 -- -- -- -.... -:::- 39 --.... -.... -- --40 -- --- -- -... -....-41 -..... -.... -- -- -=-42 --.... -.... -..... --::-43 --- -- -..... -:::-« ---- -.... -..... -

LOG 
BOAING HO. 

PZ-202-SS 
SHE£1' 

:3 OF' :3 

ORIWNC 

START FINISH 
llUE 1lM£ 

07•50 09,-15 

DA'IE DATE 
2/26/95 2126/95 

NiMNtKS 

Split spoon o.nd 
D.uger refuSD.l 
o.t 30.8 Ft, 

~ 
8 
~ 
::l 
i:E 
0 

.... 
ti:! 

:c' 
l: 

Ee 
C 
I.JJ 
Cl 
c:,!) 
g 
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~ 
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fi; 
I 
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a, 

ci :z: 
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PROJECT; LAIOLAWIRl•FS 
PROJECT NO: 943-2"9 
LOCATION: BR!OOETCN, MO 

- ,a 

I- l!I 

lo, 2Q 

... 22 

"" 24 

- 26 

- 28 

- 30 

ROCKTYPE 

OESCRIFTION 

0,0-30.8 It. 
See Soll Sorehole Log 
PZ-202-SS 

I;!) 
C ... 
9 
ii: 
iz 
Cl 

RECORD OF DRILLHOLE 
80FUNG Mlill\00: NX Cora A Wiillll' 
OAIWNG DATE: :!tlll8J85 • lv.!7195 
DAIil.RiG: CME15 

J..ion fL,PIIIW P•l'dohod 
!'-Fail C-Clned I(,~ 
S.lihelt \J•U-.C, Sl,1-Smoot, 

a.a-.a Sf.SIIIJ'IIOG ~Roui;h 
l'-F- l•lrt"91,i10i' Vl'I-V,~ 

,. Ill,-
g IC 

~~ El..."V II ill! ... -- "" 
ROD Im DEPTH ::, "'1!8i I {FT) a: 

a: = ....... 1¥1. " .. 1!11: .. Dc.- .... 

30.ll-44.1 fl 448,21 448.21 

PZ-202-SS Shffl 1 al 5 
DATUM: MSl COLI.AR ELEV: 4711.01 
COORCINA'TES N: 1007320.2 e, s1110,.a 
AZIMUTH, 0 INCLINATION: -so 

fll.F•O. I;!) z cL.a.,11111 z i!: f;! ~ c~ ffitii Cl 0 
,., 

~uio<t % ~ ... l!, < 
GflF-Grwel Fled ~i w ,_ 

~ 1 
NO'ras 

t- l!: ~ ~ WATER UiVELS N ITYDJJ,TA Ill 0 
IL l!: INSTRUMENTA110N g I-

lVPEMIO fc, e: 5 .. nd ~ SIJRFACS: 19 .. ~ 
o:; 0: 

0£SCFIIPTION ~n lf!!i!, r'ill"'l"ll'IO .... 

~22Ull! 

-

. 

-

Sllghlly weathered, medium :ro.eo•'+-,--1'"130~.a:=-o-t--+~. Broken Zone 

I 
beddei:I, light orwe gray · 

.. '. (5Y 611), medium grainud, 1 ll3"1o ' 
medium strong, LIMESTONE, !::;c 

i (ST, LOUIS FORMATION) t::::c 
,,,. :ll! 31.4 and 31.9 ft ' -

Iron stained clay infillins 

DEP1'H SCALE: 1:2 
ORILUNG CONTRACTOR: 1.AVN6-WES'l'ERN 
OR~: O. MAHURIN 

I.OGCiii:O: M. HIRT 
CHECKED: R. 900TH 
OATS: 3113/95 

Some und in return 
walllr: driller says 
malarial seems !o be very • 
rubbly 

Golder Associates 



PROJECT: LAIOLAW/RI-FS 
!'AOJECT NO: 943-21148 
LOCATION: BFl!Ol3E'IUN, f,lC 

ROCK P 

De!i!CRIPTION 

32 30.8-44, 1 It. 
Sl~htiyweatherad,med"rum 
bec!dail, light allva gray 
(SY 6/1), medium grained, 
medium strong, UMESTONE, 
(ST, LOUIS l=ORMATION} 

33.4-34.7 It 
Umestcma becomes modera.tely 
welllhered, grayi1th orange 

34 (10YR 7/4) wllh dark yellowish 
orange (10Yl'l 6/!i) slainfng 
and cross bedded 

3fl 

38 

44 

48 

48 

44. f •59. 1 ft. 
Fresh, thickly bedded, fight 
olive gri,.y j5Y G/1), micto
cry5lalllne, strn11g, 
LIMESTONE, (ST. LOUIS 
FORMATION) 
45, 1-45. 1 It 
Large pyrite crystals 
Some calcite crystals 

OEPTl1 SCALE:: 1 :2 

CJ s 
~ 
a. 
< a: 
CJ 

ORIUJNG CONTRACWR, LAYNE-WESTERN 
ORIUER: 0. MAHURIN 

RECORD OF DRILLHOLE PZ-202-SS SA11111 2 af 5 
80AING ME,11O0: NX Core & Wll.lal' 
ORILLING DATE. 2!2a/!ftl • 2127195 
Ol'UU. RIG. CME 75 

CATt.JM: MSL COLI.AR ELEV: 479..01 
E: 517101.e 

INCUNAllON; .90 

J.J-
F-Fd 
S.ahell.' 

ll•B•"""'9 
F0 Poi"1xin 

l!l.5V i 
a! OEl'TH ::I 

(Fl} o:; 

l'L•l'lllnor 
c.c:..,,..,s 
11-l.lricUali'lg 
ST-Slop~ol 
l•lirt;l<lir 

► C: .., .. 
"'s 8,. ROD 

C: 

COOAQINATES N: 1067320. 2 
AZIMUT!i: D 

P-Pallhe<I F .. FeOlddo 
~ CL.Qay!nM 
~ Cli-Chlonl• 
11-""""1 H-H•.iOK! 
Vfl.V.A"'4> GRF-or;.,IIFlllod 

OISCONllNUITY TA 

i!l!s lVl'EAND 
SURFACE !i8::! g 

DE$CRll'TIOO .... .... 

J.lR (2) 

• J,U,R 
J,U,R 

J,Pl.,SM 

• J,Pl.,SM 

J,IJ,R 

Core Loss 

J,C,SM 

J,C,SM 
J,l,R 

J,¢1SM(2) 
J,Pi..SM 
J.1,R 
J,~R,F11 
J,C,SM (3) 

J,C,SM 
• J,l,SM 

J,C,SM (2) 

J,l,SM (3) 

Core Loss 

J.1,R(4) 
• J.J,R 

J,C,R 

• J,U,SM,CL 
J,l,SM 
J,l,SM,CL 

e J,l,SM.CL 

• J,~SM 
J,C,SM 
J,PL.SM 

• J,Pl,SM,CL 
J,J,R 
J,l;SM,Cl (2) 
J.l,SM (2) 

C, 

~ z i= 0 

ffit','j a "" CJ 
~ e. % ... ; i!:f£ w ... 

~ ill- 17: ~ ,!!:. 
tn f i!i y 3: ~ 

.. Iii :c 
C: 3: 1s .. - ag&gl ~ .. u a: 
3:~311: 

n-r'l-lD.-
i, :an .... l"IN ll!'iHll! vi:i.:z: a:cca:a:. 

NOTEs 
WATER LEVl:1.S 

!NS'rRUMENTATION 

35.8ft. 
Drilling ii :slow di.le ID 
nibbly conditions 

37.0ft. 
WaleT pump keeps shuning 
down, driReuepcrts 
lh8t bl! is gelting 
plugged olt 

LOGtl.iiO: M. HIRT 
CH!:C::KEO: R. SOOTH 
DATE: :l/131915 

Golder Associates 



PFIOJe:.r, LAID!.AWJl'U-FS 
PRWECT NO: !M3>2848 
LOCATION: EmllXil!TQN, MO 

ACCKTYP 

DESCRIPTION 

48 44.1-59.1 ll 

so 

Fresh, thickly bedded, fight 
ollve grav (5Y 6/1}, micn;i
CIYSlallin11, Sll'Ong, 
LIMESTONE, (ST. LOUIS 
FORMATION) 

49,4-49,Bll 
Medium 10 coarse grained 

. 51.0ll 
Iron stained nodules 
51.0--51,6 ft 
O" healed lraclures 
51.5-52.4 It. 

&2 Slightly weethered, 
. !ll'anaceous, lhfnl;t laminaled 

52.9-53.9 ft. 
O" healed fnl.Qluie 

SS.3-56.6 ft. 
Medium to coarse gr.iined 
55.9ft. 

56 Chert filled vein 

59,1-67.Sft. 
Fresh, thicklv bedded, light 
olive gray (5V 6/1!, coarue 
grained, medium slrong, 

eo LIMESTONE. (ST. LOUIS 
FORMATION) 
00.3•61.3 It 
Stylolilic 

63,8•64,3 ft. .. 
84 20" healed fnu:ture 

OEPl'H SCALE: 1 :a 

8 _, 
u 
:f 
II. 
< a: 
Ii) 

DRILLING CONll'IACtCR: LAYNE•Wl:STEAN 
DRILLER: 0. MAHURIN 

RECORD OF ORILLHOLE PZ-202-SS SbNt 3 of 5 

C0I.LAf'I SJN: 479.01 
E: Sl71DUI 

INCIJNATlCN: -90 

SOAING MaHoo, NX Ci:1111! & w111er 
DRILLING OAT!;, 2/21WS • 2/27/95 
DRILL RIG: CME 75 

J.Jor,t 
F•PIUI 
$,Sho,r 
8-!loddr>g 
F-Folaticn 

c:i ei.ev a,: 

Dl;PTlt a,: 
:, 

lFTl a: 

PL-P!arw 
r;;cu-,,,~ 
U,Uncud',g 
5ToSlllPPOld 
Wr!o;w,, 

t 
"'"' §! AQO 

'-"Ill 
a: 

LOOGE:D: M. HIRT 
CHECKED: R. BOOTH 
DATE: 3/13195 

!"'a"'~ .. i5 < .. 
1YPE.-ND 
5UFIFACE 

DESCRIPTION .. 0 ..... 
J,l,SM 
J,l,SM 
J,PL.SM,CL 

• J,l,R,CL 
J,C,SM.Cl 

• J,l,R 
,1,1,R 
J,1,SM 

• J,1.R 
J,C,R 

J.l"LR.CL 

• J,l,R 

• J,l"L.R(2} 

• J,Pl.,R 

J.l,SM,CL 

• J,l,SM,Cl 
J.t,SM 

• J,l.R,CL 

J,l,R (4) 

J,l,R 
J,l,SM 
J.~SM 12) 

J,l,A 

J,l,A 

• J,l,SM,CL 
J,l,R 
J,l,R 

DATUM: MSL 
COORDINATES N: 1067320.2 
AZ!Ml..lTI-1: 0 

Golder Associates 

NOTl:S 
WATER UM,I.S 

INSTAUMENT'ATICN 



PROJECT: LAIOLAW/FU-FS 
PFIOJECT NO: !M.'.1-21148 
I.CJCATION: &AICGIITON, MO 

KTVPE 

DESCRIPTION 

64 59.1-67.6 ft. 
Fresh, thickly bedded, ffght 
olive gray (5Y 6/1), coarse 
gr.ained, medium stmng. 
LIMESTONE, (ST. LOUIS 
FORMATION) 
84.5-65.1 It. 
SIily interbeds 
64 .3-66.4 It. 

65 Fine to medium grained 

412.!ll 
67.o.69.7 It. 67.00 
Fresh thic:ldy bedded, lighl 
alive gray (5Y 6/1) to greenish 
gray (5GY 6/1), medium grain1;1d, 

68 medium strong, DOLOMITE 
(ST. LOUIS FORMATION) 
69. 0-69.2 lt 
Becomes slighlly weathered, 

f~:;:}g~m~a::'a9ie 
yeUowfsh brown (10VR 5/4) 
67.Ei-67.8 ft, 
Clavinllllfng 
69.7•76.9 It. 

70 Moderately weathered, medium 
bedded, dark y1,ltowish orllflge 
(10YR 6/6) to moderate 
yellowish brown (1OYR 5/4}, 
mot; grained, medium strong, 
ARGIL1.ACEOUS OOLOMliE, 
(ST. LOUIS FORMATION) 

72 

72.5•76.1 ft 
Vuggy, moderately to higt>fy 
we-athered. some calcite 
crystals 

74 

76 

76.9-77.2 ft. 
Chert 
n,3-n.41t. 
Hlghly weathered 
78.0-7/J, 1 fl 

79 
Highly weathered 

78.9-89.21t 
Fresh, medium bedded, 
yellowish gray (SY 7/2). very 
flne~rained, medium strong, 
LIM STONE. (ST. LOUIS 

eo FORMATION) 

OEl'TH SCALE: 1 :2 

8 ... 
~ 
a? 
Cl 

ORILUNG CONTRACTOR: LA \'NE-WESTERN 
ORIU.liR: D. MAHURIN 

RECORD OF DRILLHOLE PZ-202-5S SIi""' 4 al 5 

COLI.AA ELEY: 4711.01 
E: 51710U 

INCUNATION: •90 

SORING ME;'i'HOO: NX Core & wilier 
OFIIWNG OA1E: :atmll!J • 2127/115 
ORll.L FIIG: CME 75 

J,J- l'L.,,.,,,., P.l'olnd 
f'.FilUI C,Cl.'I\IIII 11,-Slclnei<led 
s.siiu, U•UIWaling ltM.-0, 
S-SaddirlJI $T•6ltlJIMd, ~ 

Fo+•C-
.CL·Claylnlll 
CKO'i,;,nta 
Hofftl-

DATUM: MSL 
COOACllNATiaS N: 1067320.2 
AZIMUTH·. o 

" 0 z z J: 0 

iii~ 
.. < """ ~ Cl 1.1 9 ! z .. 

F-Fclillion t-~ llfW.Rouej1 GRF-GraSIII l'itol! re UI 0 ... 
ti z 3~ a: ~ z !!! ... .. ,_ 

i 
a: 

a:~ GI.EV §8 l!QO fl a; lll!PTif 2 u:ii ::, i!1w 
(F1) a; 

0: " ...... .. Q. 0 .. ...... Nlf"_IIQ ... 

... a a Ul ;i: u. ~ 0 

ii: oS:81§ iii 
n--n,io""" ... 
lil!I 

• J,Pl.SM (3) 

• J,Pl.,SM (31 

J,1.SM 

fl !14-. 

• J,l,R(3) 

J,l,R 
• J.l,R 

J,I.R 
404.91 Cctl!tloss 
74. 1D 

• J,1.R {2} 

• J,l,R(4} 

7 B7 ... • J,l,R 

J,~R,CL 

J,l,R 

• J,PLR,Cl 
• J,1.R 

4®.31 Core Loss 
78,70 • J,C,R,CL 

8 !OIi ... J,U,SM 
J.f,SM 

1.0GGED: 1\1,lill'IT 
Golder Associates CHECKliO: R. ao0TI1 

OA Ti:: 3113/95 

NOTES 
WATERl.£VELS 

INSTRUMENTATION 

l 
j 
j 



PROJECT·. 1.AIOLAW/P.1-FB 
PFIOJECT NO, 943•2!!41! 
LOCATION: BRIDGETON, MO 

E 

OESCAIPT!ON 

llO 78,9-89,2 rt 
Ftmt,, medium bedded, 
yellowlah gray (5V 7/2), very 
llrut grained, medium 11tron9, 
LIMESTONE, (ST. LOUIS 
FORMATION) 

8li' 82.1-112:.2 fl 
Poroustvuggy 

83.6ft. 
1• thick cl~ infilling 

84 83.7-84.3 ft. 
Mi<:rycrystalllne 

85,0-85.2ft. 
Moden1le!y weallierecl between 
joinla 
BS.6-87.1 fl 

fl6 Pvrile crystal$ 
85. 7-68.4 IL 
Sllghdy weathered, some Ot05G 
bedding 

81U--ll8,9fl. 
C0Bn1e grained 
89.0-89.2 It. 
Moderately weathered 

as.2-sa:e ft ss. 
Moderatelv weathered, thinly 
laminated, medium dark gr8:Yss_ 11 

00 (N4). very line grained, 89 
extremely weak roc;k, · 
SILTSTONE, wllh claystone 
interbat:1$, (ST. LOUIS 

R TIO 
B9.9- 20ft. 
Ftesh, thickly laminated to 
medium bedded, medium gray 
(N5), fine grained, medium 
~trong, SANDSTONE, (ST. LOUIS 
FORMATION} :ie1.01 

92 End of Record or Oril!ltole ;a.co 
at92.0lt. 
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DEPTH SCALE, 1 :2 
DRIUJNG CONTAActOA: lA'INE•WESTEAN 
OFllLLEA; 0. MAHURIN 

RECORD OF DRlLLHOLE PZ-202-SS Sheet 5 of 5 

CCUAR ELEV: 478.01 
E: 517101.B 

INCLINATION: -SO 

8().l'IING METHOD: NX Core & _, 
OFllLUNG CATE: 2i21l/95 • i!r.?7/115 
DFIILL AlO; CME 75 

.. 38701 
92.CO 

1.0GGEC: M. HIRT 
CHECl<EO: R. B00TI1 
OAtE. 3Jl:l/9!1 

DATUM; MSL 
COORCINA ras N, 1067320.2 
AZIMUTH: 0 

i"' .. "'el .. a < • .... 
TYPEANO 
SURFACE 

0ESCfflpTIOH .. "' 

J,PL.SM 
• J,PlSM 

J,l,SM,CL 

J,lR.CL 

J,l,R (3) 

J,l,R (2) 

J,I.SM (2) 

J,l,SM 

• J,PlSM 
• J,U.R 

J,l,R 

• J,PL,SM 

• J,1,SM,CL 

Golder Associates 

NO'ri:S 
WATERL!:Vas 

INSTRUMENTATION 
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Not to Scale 

- -
Well No. PZ-202~ss 

Boring No X-Ref• PZ 202 ss 
PIEZOMETER CONSTRUCTION SUMMARY 

Survey Coon:Js: Northing: 1067320 ft. Elevation Ground level 479.0 ft. NGVD 
Easting: 517102 It. Top of PVC Casing 481.17 ft. NGVD 

Drilling Summary: Construction Time log: 
Start Finish 

Total Depth so.on. Task Date Time Date Time - -- - --Borehole Diameter 10 1/4 in. (0.0-33,$ ft.) 5 7/B in. (33,6-90.0 IL} Drllllng -- - -- --
Casing Stickup Height 2.16 ft. CME75 2126/!15 7:50 2127195 11:DS - -- - --Drlller Layne-Western Schramm Rotary 3/11/Uli 10:30 3112/115 8:DO -- -- -- -St. Louis, MO -- - -- -Geophys.Logging: -- -- -- -Rig CME 75, Schramm Portadrlll T660H Casing: -- - -- --B!t(s} 6 1/4 In. ID Hollow Stem Auger Bit, 2• PVC 3112195 8:10 3112/!15 a:311 - -- -- --NX Core, 5 7/8 in. Button Bit lor Reaming e• Steel 3111195 14:15 3111/95 14:30 - - -- --
Drilling Fluid Auger-None, NX Core Water, - - -- --FIiter Placement: Air Rotary 31121&6 a:35 3/lll/511> 11;10 -- -- --Protective Casing 8x8 In. Square Steel, by 5 ft. long Cementing: -- -- - --Development -- -- -- --

Bentonlte Grout 3/1~ 9;:35 3112195 10::IG 

Well Design & Specifications Benfonite Seal a'miiir 9;20 ~ ~ - - -- -
Basis: Geologic Log X Geophysical Log - --
Casing string(s): C .. Casing S ... Screen Well Development 

Depth String(s) Elevation 
+ 2.16 - 40.20 C1 481.17 - 438.81 --- --40.20 - 89.10 S1 438.81 - 389.91 

~ -89.10 - 89.43 C2 389.91 - 389.58 --- --
-t 1.00 - 34.00 C3 480.00 - 445.01 --- --- - Stabilization Test Data: 

~ --- -- - Time pH Spec. Cond. Temp (°C) 

casing: C1 2 in. dia. Schedule 80 PVC, 
flush threaded with O-rlngs 

C2 2 in. dia. threaded PVC end cap 
(4 in. long or 0.33 ft.) (C3-see comments} 

Screen: $1 2 in. dia. Schedule 80 PVC, 0 .. 010 in. 
machine cut slot, flush threaded with 
O-rings 

Sand Pack: , 6-35 mesh Silica Sand, 39.0-90.0 ft. Recovery Data: 

Alter Pack: Less than 50 mesh Silica Sand, 100 
r 

38.0-39.0ft. 
110 
ao 

Grout Seal: Wyo-Ben Grout Well Bentonlte Slurry, I 
70 

60 

3.0-28.0 ft.. Neat cement, 3.0-34.0 It. 50 
+O 

Bentonlte Seal: Extra high yield Wyo-Ben (100%) ... 
30 

Slurrx, 28.0-38.0 ft. 
20 
10 

Concrete: 0.0-3.0 It. 
0 

0 20 .. 0 GO ao 100 

TIME (Minutes) 

Comments: Surface Casing Ca: 6 1/8 in. ID/ 6 5/8 in. OD Steel Casrng 

Supervised by 8. TIiton Sile L.AJOLAW/OU2 Rl-FSIMO 
Job Number 943 2848 - Fi ,le NalTil! PZ202SS 

l 
! 
I 

I 
i 



•

,,s.-.-.-,,,, . 
/ 

~ 

' 

MISSOURI DEPARTMENT OF 
NATURAL RESOURCES 
DIVISION OF GEOLOGY AND 
LAND SURVEY 

MONITORING WELL 
CERTIFICATION RECORD 

INFORMATION SUPPLIED BY OWNER 

_, 

OFFICE USE ONLY 
REF NO 

ROUTE 

STATE WELL NUMBER 

CHECKED 6Y 

APPROVED BY 

WELL NUMBER 

t,;,157y 

DATE RECEIVED 

CHECl'INO 

TRAr!Sl,UTTAL NO 

CROSS REFERENCE NO 

ENTERED 

"' '"' '"' DATE APPROVED 

p:,. -"1t->.;l. -5.5 
CITY 

8.e10SETwJ 
NAME 

Li/1/JL,</W :Vll:JTlf. S 5Te-M:J /4,,,_ 
ADDRESS 

1 
Jb38 J.I, .o.t:1,,1,4t>wA 1/ 

CITY 

Sr. L..v/S 

INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR 

STATE 

Ma 
TELEPHONE 

ZIP CODE 

~or/L 

,J;,/-,.?'/l· .!7liJ 
STATE 

,(efu 

LOCATION OF WELL 
SHOW LOCATION IN 
SECTION f'LAT 

COUNTY -"'""i"T"'"L~•,u,l,~c-_ 
ELEVATION ---"~Z,i!.,<2~--

St<ETCl1 THE LOCATION TO THE WELL INCLUDING MILEAGE ON ALL AOAOS TAAVELEO 
FROM NEAREST TOWNS OR HIGHWAYS + ■=' .. '' 

AREA NO _______ _ 

LARGEST 'I, 

SEC. ___ TWN. 17 N.RNG ____:£'_ 9R W 

LAT. --3..i.._• '(5'' ---5!:l_ .. LONG..~• ~• .....di.._ .. 
DESCRJBE LOCATION OF THE WELL SO WE WOULD BE ASLE TO VISIT IT 

NOTE. ~ll'l<lllaC><>nnlilool 

~~~~ t/7'/.i:; Fut lro11t 
ei,,,.,mm: Ft S111bc• 
lnlofll1aU11n In 
thl• column to 
be auppllad In 
tha Fatt from 
Surface column 

~Pr~~bdlom 
Casln Saal: 

0.pth lo BIIH 
of Annular Sul: 

Dtpl!I la 
Bel!.1111111 
lht Scnerc 1 

P!uQBadl 
Tow De th 

ln<ltomal,nol on n:lll,. 

TQp Ill AliOI 
E.lavallln: 

()-~ 

s rlt 

.3-22. 
Cuy 

22·3Z 
5,lt 

32·fu1 
Lin1.z.::rt.,,1e 

7~- '/u. l 
L;me.Jll\t!.. 

/------LOCKING CAP i_'!° / N (CUc:lri one) 

' 

Y H cCa-cie 0011) 

PROT£c;rJV£ CASING SEAL 

Typo: B ~~ 
C&ma!ISll!1ry 

RISfR PIPE 

L..anglh; s(:3' 

014ma1Dr. _;j 

TvPOcf M&mnt.1:.5tW&., ,At, 

BOREHOLE 
DIAMETtR; :f~4t 

ANNULAR R:Al. 
Typa;iJ 8anlenlle Slulry 

t]C«ll&n!Slurry 
D Ncn Sk.ny Bontonlllt 

B£NT0ffrrt SEAL 

TyP19:EJ &~ SUrrv 
□ Na, surv ElonlM'la 

LIHICllh cl Swt.-1£L_ft 

stCOK~RY flLl'Df PACK 

'"· 

·' 
Typa: £)Sand (Optlori.111) 

'(JM&mi"eaw&d 
Or11111Slu1: 5tt:tidf' 

Length; , 

PRIMARY FILTER PACK 
-!------4 Typ1:,E]s&ro:1 

□Mllnll.w::lw&d 

0,11111 !ill.■: Jt.· i5 
Ll!r!Qllc f/..:J' 

l..angth:.§0' 

Slc!Slla: 0,010'' 
T J 

J-t---- l'SUMP O[TAJLS 

Ltrwtb:0,.3, FL 

Ol•ltMlut,;). IL 
Typ.:µv,c.. 

TYPE OF 84CKFILL: 

LL INSTALLATION 
CONTRACTOR'S NAME 

DRILLING CONTRACTOR'S 
NAME 

TYPE OF 1NSTALLATION 

(iJ ABOVE GROUND 

STATIC WA TEA LEVEL 

0 FLUSH MOUNT 

FEET FROM MEASURING POINT 

DATE OF STATIC WA TEA LEI/EL 

ELEVATION Of MEASURING POINT 

MEASURING POINT !S 

0 TOP OF RISER PJPE 

0 OTHER 

DAILL!NO EDUIP"4ENT 

Ill AIR ROT ARY ~ AUGER 
TYPE t,;,j/ ,/ :UJ • 

0 REVERSE 
ROTARY 0 OTHER 

CENTRALIZERS USED 

00YES,AT 3rt.rcll... 
0 STAINLESS STEEL 

D OTHER------------

□ NO 

MULTIPLE CASED WELLS 

SUBMIT ADDJTIONAL AS BUILT DIAGRAM 
SHOWING WELL CONSTRUCTION DETAILS 
INCLUDING TYPE AND SIZE OF ALL CASING, 
HOLE DIAMETERS, AND GROUT USED. 

OATS WELL CONSTRUCTION WAS COMPLETED 

.4-t~·7S 
I HEREBY CERTIFY THAT THE MONITORING WELL 
HEREIN DESCRIBED WAS CONSTRUCTED 1N 
ACCORDANCE WITH THE DEPARTMENT OF NAT
URAL RESOURCES REQUIREMENTS FOR THE 
CONSTRUCTION OF MONITORING WELLS. 

PERMIT NUMIIER 

Mil /1111 l~lh iJ tl~I 
0(.)/J:Si.... W~,v/~--L--'-~~-'----

ti1sTR1eUf10N: WIUTE-llllllt!UlN - CANAR'1',MnNn0111tm WH I CONTllAC:TOII PINKtOWNfll 
/1,C,1 .',1>111 t ,w, ", ,.i I' •"I'll !ll, ,I t!Al!II!,'[ t<I •,, ,,1,,·1 •; /'(l '""' "•" H•\I I A '11)t,•,.u,t 



IIIIIIII 
LAIDLAW WASTE 8'!'8TEll8 INC, 

SOIL BOREHOLE 
Slli NAME AHO LOCA110N ORIJ.IIG IElHOO: 

6.25 iru::h J.D. Hollow Ster, Auger 

SAIFtlNG MEnl00: 

LA!DLA'.U□U2 R!-FS/MO 
VEST LAKE LANDrtLL 

OPERABLE UNIT 2 

SPLIT SPD□N• 2.0 inch O.D./l,S inch [.D. CSP> 

WA1ER L£VEL 

TIME 

DAtt 
NORTHING, 1066661.50 

llAlUII EASTING: 516607.70 El.£VATION 484.2 CASING DEPTH 
0RlU. RIG CME 75 - TRUCK MOUNT SURFACE CONDITIONS 
N4Gl.£ -90 f!IE'MIHG NA 

SAMF't.E HMIMER 140 lb, - ratting 30 lnc:hes 

1 

2 1 
2 
2 

3 2 

4 I 
2 
3 

5 3 

6 I 
3 
3 

7 s 

8 l 
3 
3 

g 6 

10 2 
4 
J 

11 5 

12 
0 
I 
2 

13 3 

14 I 
I 
2 

o.e• 
~ 

SH:IA£ tlJl&R ,,., 
DESCRIP!IOH Of' IIAlERW. 

C0.0-4.2 Ft.) SoPt, do.rl< yeU01t;sl'I brown 
<IOVR 4/2), f'ine sandy Sil. T, Moist, CM!.>, 
(L□ESS) 

(4.2-16.2 Ft,) Fir"', l'IOderate yello"ish 
bro..,n {!0YR 5/2) to light gray CN7l, 
s,lty CLAY, MOiSt, (Cl..,), CALLUVlUMl 

@ 10.4-)6.o f't .• wet 

SP 

G) 

<480.0) 4.2 

SP 

® 

SP 

@ 

SP 

0 

SP 

® 

SP 

© 

SP 

0 

LOG 
IQIING:HO. 
PZ-203-SS 

Of 3 

DRIUJNC 

STARI" FINISH 
1IIE TIME 

15•00 18•0D 

t\\Tit DA'l"E 
5/25/'35 S/2S195 

:z 
O!. 
i,J 
~ 
r,, 
w 
~ ! 

~ .! 

~ I 
0 
CJ 
<., 
z 
::I 
iE 
0 

>-,a; 
:;.'J 
C __, 

<! 
ci 

... 
Cl, 
ru 
I 

C"l ... ,,.. 

d z 
co 
0 
~ 

I 
,_ ! 
~1 
C,' 

'-I 
z.i 
jl 
6 
Q 
s.::: 
:t: c..; 

Ill 
VI 

a· 
N 
N 
a.. 

~ 
::i. 
< a: 
r1: 



lllflllllfl 
LAIDLAW WASTS BYSTSIIG INC. 

SOIL BOREHOLE 
~ IIEIH0D: 

625 Inch t..D. Hollow SteM Auger 

~ wmtCI&. 

LA!DLAWl□U2 IU-FSIMQ 
1.!EST LAKE LANDFILL 

OPERABLE UNtT 2 

Sf'LIT SPO□Nt E.O Inch □.D✓t.5 inch f.D, CSP) 

WA'tER I.ML 

llME 
DMt 

NORTHING• 1066661.SO 
D,1,1\111 EASTING, 516607.70 !11\IAlJON 484.2 CASINQ DEP'IH 
OA11J. RIG CME: 75 - TRUCl< MOUNT SURf'ACE COHDfflOHS 

ANG!..£ -90 SDRING NA 

SNilPL£ HAMMER !40 lb. - Fc.Uing 30 ,nr:;hes 

..... ---::-16 ---=-17 .... 
i-

.. -.... ..... 

-18 

=-19 
I._ 

--=- 20 ..... ..... 
I-=- 21 -,__ .... 
::-22 .... .... 
=-23 
I._ ... ..... 
:::- 24 .... 
1-.... 
::::-- 25 
._ 
i... 

:::,_ 26 
1-.... ... .... 
=-27 ----:--28 

0 
0 
3 
4 

2 
2 
5 
6 

4 
3 
5 
e, 

l 
2 
5 
6 

3 
4 
4 
5 

t 
4 
E, 
9 

3 
4 
5 
7 

I.ti' 
!iF 
(5010 

l.4' 
e.ir 

t111'~) 

-

-

-
.... 

: : t: IJ .... ., ...... ...... 
. ~ .. .... 
:::·-

'-

SHFLENUIEt 
IMO 

DESCRIPl10N OF MKll!RW,. 

(4.2-16.2 Ft.) firM, MOder"ate yeU01tiSh 
brown C!OYR 5/2) to light Ql"C.y CN7>, 
Silty CLAY, Moist, CCU, CALLUVUJMl 

(16.2-26.4 f't.) Sof't tc f'irM, Mecliul'I 
yellowish b.-own ClOYR 512> a.ncl light Q1"4Y 
CN7), clo.yey SILT, tr"t1ce Fine S:c.nd. 
P!OiSt, CML), (LOESS) 

I!! 2Z.0-25,8 Ft., color c:ho.nges to ,.,edlW'I 
yellowish brown ClOYR S/2) 

Iii 25.8-26.4 rt., color" l!o Ml!.'dluM g.-11y 
CNS> 
(26,4-41.2 Ft,) Loose to very de11se, 
Ml?dlUM 9.-0.y (NS), r:ne SAND. trnce Silt. 
SCI turo. ted, CSP), CALLUV!l!Ml 

E! 29.0•41,2 Ft~ cc:c:c.s1on0l beds cf SILT 
mterl::redded 

SP --
(468.0) 

0 
16.2 !--'-

------SP --@ --... ---- ----SP --® ----I---, ----SP --@ ----- ----SP --@ --------SP --@) -----(457,8) 2&.4 ---SP --@ ----- ----SP -
@ -----

LOG 
80RIHG NO. 
PZ-203-SS 

SHEE1' 
2 o, 3 

DRSWNC 

TIME 
1s,oo 

TIME 
1a,oo 
DATI;; 

S/ES/95 5/25/95 

z 
a.: 
w ... 
1,1 
w 
:, 
I 
w 

f 
.J 

~ z 
8 
c., 
z 
::I 
i2 
C 

l;D .... 

j 

re I In 
.., in 

~ E 
N 
Cl.. 



IIIJl#llf SOIL 
LAIDLAW WAST£ SYSTEMS IHC, 

srrE fW.IE ANO I.CCATION DRIU.H) MEl'HOD: 
6,25 inch 

SWPUNQ t.lEIHOD: 

LA!DLA\J/OUe Rf-FS/MO 
SPLIT SPIJIJN< 2.0 

\./EST LAKE: LANDF'ILL 
OPERABLE UNIT 2 WATER LEVEL 

1lM£ 
D.\TE 

NOR THING• !066661.50 
CAslHG DEPnl D.\ttJM E:AST!NGr 516607.70 ELEYATION 484.2 

DRIU. RIG CME 75 - TRUCK MOUNT SURFAcE CON0lllOHS 
NC£ -90 9EHl1HG NA 

s.N,jPUl: 1-P.MMER 140 11:t, - F11lllng 30 lnCl"IE'S 

h 3 I I I al 
SMIPl.E NUIIJER ,.., 

Ii! I OESaUPOON OF IIA1ERW. 

I-
.... s 1.s· • t. t @ 29,0-41.i? Ft. occo.s,onnl beds of' SILT .... 6 rr, ........ interbedded ........... 

~ - 7 15~, w ...... ... 
::- 31 12 .., t .. I . " " " .... ....... .... It ■ •• ,____ ...... .... . .... 
t--32 •1 + .. I--, ,_ 4 !:Z: 

...... 
I- 5 a-.o· ...... 
I- 12 esi, .... ~ 

:-33 
..... w .. 

10 ..... .... 
I • .,. I - ..... ... ........ ~ --:::- 34 
... ., .. -~ ...... 

l 1-6' ..... ... 4 lo' II I -It .. ,., .. ... 
5 ,ao~, .... : : : : I :::-ss lO ..... 

-- I I•• 

..... ...... .,.._ .... ~ a " • 

:::-36 .... ,... 
Iii 36.0-4!.2 f'i:,, includes little riedIu"' 4 o.a· :::: M - 7 air I',,. so.net - 11 140l0 •• +• - ...... "'--

:::-:s7 13 ..... 
, .... - ..... - ....... ..... -::-38 II,. 4 ........ 

5 ~_;: ...... ... 10 8ij ..... - 25 IBG:(> .... ~ .... ' .... 
::-39 50 . ~ ... 

I I•• - ..... - ::::-
"- II I I 

--40 ..... _ - 15 .!:.!:. 
........ - 30 l.l!' , R" A - JO )Dir~ 
••• ■ - ....... 

::- 41 so ...... ...... 

TITI~ (41.2-42.0 Ft.) Ho.rd, Mt>cllt.lM gr11y <NS) -... o.ncl clo.rk .-ecld1sh l:Jro•n <IOR 3/4), - r,nttled Slt.T <ML> {ALLUVIUM> ::-42 End oF Soil Borehole> Log o. t 42.0 Ft. -- See ReC:Ol"d of DrRlhole PZ-203-SS For i--=-~ rock clescr,ptions 

::-« 
i-
i-
'-

BOREHOLE 

J.D. Hollow Stli'l'I Auger 

Inch O.D./l-5 ;nch (.D. (SP) 

! 
i 

---SP -
@) ------ ---
SP --
@ ------ ---
SP --
@ -----I- ---
SP --
@ ------ ---
SF' --
@ -----........... ---
SP --(443,0) 41.2 @ ----

(442.e> 4l:!,O ,___ ----------------

LOG 
BDRM NO. 
PZ-203-SS 

a&r 

3 0F' 3 

EIRiUJNG 
START FINISH 
TIM£ TIME 
15410 18,00 

DATE DATE 
5/25/95 5/25/95 

REMARICS 

~ ,.,.. ... 
"' w 
): 
I 

~ ... 
< 
..J 

~ 
0 
(,,) 

(!) 
z 
::J 
iE 
a 

>-
< :, 
c::: 
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= 
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Q 
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C!) 
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c-

J z 
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----------------------------------------,,· 
PAOJEC'T; LAIOLAW/R~FS 
PAOJl:CTNO: 943-21148 
LOCATION: BRICX.ETON, MO 

- 32 

34 

.. 3B 

I- 38 

- ,w 

- 48 

; 48 

01:SCFIIPTION 

0.0-42.0rt. 
See Son Borehole Log 
PZ-203-SS 
42.IH4.ah. 
Na samples collBC!ed 

44.8-53,4 ft 44.BC 
Hard, medium light gra8 {N6) 
la dark reddiish brown 10R 3/4), 
SILTY CLAY, mtilsl, (C , 
(ALLUVIAL) 

DEPTH SCALE; 1 :2 

8 
..J 

~ 
IL 
< 
IC 
e 

ORIWNG COlmW::TOR: LAYNE:•WESTI:RN 
ORII..U:R: C. MAHUl'llN 

RECORD OF DRILLHOLE PZ-203..SS Sl!Ht 1 Qf 5 

COUAA ELEV: 484.a BORIN6 METI-100: NX Core & WIiier 
CAIWNG DATE: SlilEl/95 & 5131/11!; 
DRILL F!lG: Cl.le 75 

J.Jonl Pl.·Plonar p.p~ 
F•F-- (:.Q,ryod K~ 
S,Shea, U •l.lncUlllng !11,1~ 
&I!•~ ST,$lff'l'«I R,Aoullft 
l',Fofa!lcn Mll'OOi,or Vfl.V,~ .. 10 g a:: 

EL£V ~~ i"' .. -- RQO ..... 
OEPlll z 8w ~Iii ~13a,1 if ll"1'l a: 

I'(:,._,~! Oo-ao .... -~•N: .... 

4:l9,40 
44.60 

1 100 

LOGGEO: O. /IJJ.OWAY 
CHJ.Cl(EO: 9. TILTON 
CATE: 6/13/!15 

DATUM: MSL 
COOAOINATESN: IOSBll!ll.$0 
AZIMl.ffit o 

E: 516607.70 
INCLINATION: ·90 

1'<1-F.a.lda 
C!.-Oaylnta 
C~• 
Ii-Itta/ad 
QllF-Gra,,aiFilld 

nYOATA 

'l'YPEAND 
SURFACE! 

OESCfllPllON 

CJ z iE 
ffir.1 C, 

~ z :Cc:i w 
~ii a:: ~ .. 

rn 
~ 

3: 
:c.,. 

11: ~ t "'-o .. ~ 

l§"' "' a: 
~:e! .i2.l;/i!2 

:z 
C 5! < =-9 .. tc a I-
I-

ffi z z w 
i5 if 0 
IL I 0 ... 

.. s:u! ~ n-n•-
.:ui!l2 r 

NO'!'li:S 
WATER LE'VELS 

INSlFIUMENTATION 

5/2&/95@9:15 
Began drilling 

,;J:: Golder Associates 

. 

. 

. 

" 

. 

. 

-



PROJECT; LAIOV.WlfU.FS 
PAOJECT NO: ~ 
LCCATlON, BAIOGet'ON, MO 

OESCRIPTJON 

48 48. 1-57.5 It 
Pa!E1 green (10G 6/2) 

50 

53.4-73.6 ft 
Moderately wealhen,d, lhlekly 

54 bedded, yellowlsh gray 
(5Y7/2}, 1-m grained, 
medium strong:. BRECCIATED 
LIMESTONE, (ST. LOUIS 
FORMATION} 

56 

Clay and poorly tlfhified 
Sandl'ilone around pieces of 
Limestone 

oePTl1 SCAJ..E: I :2 

ID 

9 
(J 
:c 
a. 
if 
!!:I 

CAIUJNG CONTRACTOR: IAYNE·WESTE!".N 
CRll.1.Efl: C. MAHURIN 

RECORD OF ORILLHOLE pz .. 203 .. ss 
SOA!NG METHOD: NlC Cont & - DATUM: MSL 

~ 2 Cl li 

COi.i.AR E;LEt. 48-U 
IJFIILUNG OIi.TE: :i/aa/95 & !1131111!1 
ORILI. AlG; CME 75 

COCAOINA.TES N, f0066aUO 
AZtMUTH, 0 

E: 518607.711 
INCUNATION: ·GO 

J..i..,. P!..f'lorlar l'Hllhod ~ 
F-FOl.il ~ K~d C!.,.~lnftl 
s.si.,,.. U-\lndi.la'ing Sl,l-&noot1 ~ 
B·Boddng ST-Slll)pocl ~ H•H•Md 
F•FobGcn /-lff"llll# 1/Jl.V,Rcui,, GFIF"°""""l'iltd .. 

Ii: DATA. 
ci I~ aev a:: g~ RQO Jram a:: ~lli ah 1 

TYl'EANO 
OEPTH ::, Uid SURFilce 

(l'Tl "' a: ooao 
me,._ DESCRIPTIQII N:-~, .... 

mlCl"III'~ .... 

l 100 

!.OGGEC: 0. ALLOWAY 
CHECKED: B. TILTCN 
DATE: S/1:W~ 

Core Lou 

• 

J,l,R 
• JJ,R 

• J,P,SM 

• J,l,R 
J,l,R 

• J.J,R.Cl 

• J,l,R.Cl 

• J.C,SM (2) 

J,PL,SM 

!,! 

19 
Ill 

Ill 
l!: J: Q 

IC:,,: t; < ... 
ffi 0 .. 

!t!13 z ... .s w Q I-

~ 
,_i; a: l!!; z 
i ,_ 

0 rn 
IL ~ 

e: ~~ le aiini! in """"·-sn..,.r-:tw /:!HU ctt.ea:-a:: 

z 
0 

~ ,_ 
j 
0 ... 
1B 

NOTcS 
WA'!'ER LEVEtS 

INSTAUMENTATION 

S0.&-52,0 ft. and 
S2.3•53.71t 
CcRi loas due lb Clay 
washing out 
End of Run 1 @ 10:15 

5/26/95 @ 11:00 
EndatRun2 

Golder Associates 

' 



l'ftOJECT: LAICLAW/fll..FS 
f'l'IOJECr NO: D43-21141l 
IOOAllOllh BRIDGElON, MO 

TYPE 

OESCFIJFTION 

114 53.4-73.GfL 
Modera!aly wea!lwred, thickly 
bedded, vellowlsh gray 

· {SY 712), f-m gramed, 
medium strong, BRECCIATED 
LIMESTONE, (ST. LOUIS 
FORMATION) 
Clay and poorly lllhilied 
Sandstone mound pfecllS of 

811 Umastone 

118 

70 

7:i.fl..81.5 It 
Fresh, medium bedded, pl!le 

74 yallcwlsh brown (10YR 6/2) to 
grayish orange pfnk (5YH m), 
111-c grained, medium 5!rong, 
LIMESTONE, (ST, LOUIS 
FORMATION) 
Styfo111ic 

711 76.1•77.1 It. 

7B 

Cl11y layer 

77.6-n.91t 
Clay layer 

OEPTH SCAU:: 1:2 

l!I 
0 ... 
Q 
t 
I 

OFIILUNG CON'TliACTCFt: LAVNE•WSSTER!il 
OA!u..EA: 0. MAHUFtlN 

RECORD OF DRILLHOLE PZ-203-SS 
SORING M£THOD: NXCoreA Wlllllt OAl'iJM: MSL 
CflltUNG OATE: 5f.!ll/95 II. S/31185 
0A1U.. RlG: CME 75 

CCOAOINATcS N: !OG661!1.50 
A2!MUTH, 0 

J.Jont l'l.•- l'-l'ollllod ,..,.~ 
t!l F-Fd c-c~ K-llilwiiurhd CL-Clo)llnM lll :r: 

S.ilno• II-~ SM41mc'!>II c~ ,~ I; 
~ B-~ ST-stoppild IW!cuc,, 11-HINllld z 

F-F-n J.l<N\lUM Vll-V.~ QRl<.QrlVol Flad 
,.. 

:;1= IC lll .. !fl ... ISCONTI m'OATA t; 
0 ..: 

~~ 
l!: 

ELiV ~~ ill!sr 
I,! % 1100 TYl'EAHD {g If ;;z: 88 iffi Ol;PT~ :, ~8~ StlFIFACE 

(1'1} "' II! DEscAIPllON 
., ... 

iili N'I'..._';, g I l:l 

J,PL.SM 

• J,PL,SM,CL 

J,Pl,SM,CL (2) 

• B,Pl,SM,CL 

J,l.R,Cl 

• J,PLR,ct. 

J,C,SM 

Q 
< 
9 ... 
~ 
Q. 

Shfft 3 at 5 

COUAA El.Ev: 484.l.! 
E: 51!Mi07,70 

INCUNATION: -!l0 

NOTES 
WATEl'ILEVE!.S 

INSTRUMENTATION 

5/28195 ® 12:00 
EndofRun3 

1.CGGEO: 0, AU.OWAY 
CHECKEO: 8. Tff.TON 
OATE: a/13195 

Golder Associates 



PROJECT: LAIOLAWM-l'S 
PFIOJECf NO: lil-421148 
LOCATION, lmlOGEmN, MO 

0£SCRIF110N 

8D 73.6-81.5 fl. 
Fresh, medium bedded, pale 

, yellowlsh bltlWII !10YR 6/2} to 
grayish orange prnk (SYR 7f2}. 
m-e grained, medfum str0n9, 
LIMESTONE, (ST. LOUIS 
FORMATION) 
Stylclltic 

81.5-98.0fl. 
e2 21 hly weathered, pale 

. owlali brown (tOVR 612), 
· : grained, very wealr, 

LIMESTONE boulders in SILT 
. ma!Jlc (Collapse Zone) 

114 84,ll-85,5 ft. 
UmllS!one boulder 

85,5-a7.2 fl. :i:::: 
Weak, dark gray (NJ), thinly 

BB laminated Si lmtone 

BB 

IJ7.2•90.0lt. 
LimMtone boulder 

397,0Q 
87,20 

90 90.0.90.5 fl. 

94 

!jjj 

Weak, light cftve gray 
(5Y 6/1), Sil1$lone 
90.5-92.4 fl. 
Limestone boulder 

1.r.U-95.0fl. 

3ila7D 
so.so 

Vary weak, medium dark gray 
(N4) to grayish black (N2}, 
lhinly laminated, SIitstone 
layer 

95.0.96,0 It 
Limestone boulder 

IJEPTI-1 SCAI.E: l:2 

l!I 

9 
Q 
:i: 
a. 
< 
IC 
I!! 

DRIWNG CONTAACTOR: I.AVNE·WESTERN 
ORIU.EA: 0, MAHURIN 

RECORD OF DRILLHOLE 
BORING MET!iOD: NlrCo,e & _, 
DRIWNG OATI:: sr.!lf/85& 5/31/ll!i 
OF!ILUIIG: CME75 

J.J...,. l"l,l!lana, .. ~ 
F<Fu C:.Clrfflj K-lllillt'lllded 
s,.$1,,i.,. u-~ ~ 
B·!llddnQ. ST-SIIPIHd R-~ 
l'•Fokllon 1-llrlQWr VR-V.~ 

le OISC0 
ELEV ll!g ACO 8g 

"' 

00.00 

7 12"1, 

PZ-203wSS 
OA'l'UM, MSL 

Shfft 4 of 5 

COUAR S..,""V: «14,2 
CCCRCINATI:S N; 1056681.!iO 
AllMlJTH: D 

e; SU!ll07.1D 
INCUNAi'nON: •80 

l'•FIICllciff C) 
CL.c:rayln!II z :c: 
CH-ct-loll!,o Q:M 

,_ 
(!I r.'i 11'-H•alld ~II! i5 

GAF-Glavel ~- jg D 
I= 2!i 

UnYOATA <II 
.u 
0: 

TVPEAH!l .:g E ~ SUFIFACE .. ~ 

cl!: .. "' a; 
DESCIVT!ON Uf\ " lllltll'l!IIN 

~Q.G:U:: 

~ 0 
""' ~ ! .. I-' 

~ iti z 

' 0 Q 
II. ~ 0 

a5t88! ""-nv.,. ffi 
ll!Ull!.1! 

NOTES 
WA'TERI.EVEI.S 

INSTRUMENTATION 

81.S.!IB,O IL 
Collapse Zone, 
AQ□ memiuremenm not 
Valid 7 

5/26/95@ 15;00 
Stop dtilling 

5/31/95@ 8:30 
Resume drifllng alter 
4-day break. wuter levd 
in open hole@ 34.1 IL 
bgs 

92.5-93.4/t. 

Core Loss Core lcu in 50ft unit 

LCOOEO; D. ALLOWAY 
CHECKED: B. TILTON 
DATE: S/1~ 

Golder Associates 



PROJECT: 1.AtCU.W/Fll-!'S 
PROJECT NO: 943--28411 
LOCATION: BRIOGETON, MO 

AOC e 

OESCRIPT!ON 

388.llQ 
91! 96.0-98.0 ft. 9&.00 

Very weak, lr9htQ!lve gray 

SB 

100 

102 

10~ 

100 

!OB 

(5Y 6/1}, thlnly laminated; 
Sill:ltone layer 

98.0-104.2 ft. 
386.20 
SIUlO 

Fresh, thinly bedded, light 
olive gray (SY 6/1), very fine 
eralned, medium strong, 
IMESTONE. (ST, LOUIS 

FORMATION) 

100.3-100.7 It. 
Chert.:ror,e 

104-2·110.0 ft 
Sligh~y weathered, thinly 
bedded, olive gray (5Y 411), 
very fine grained, medium 
strong, ARGILLACEOUS 
LIMESTONE::, (ST. LOUIS 
FORMATION) 
104.4-105.0 It 
Highiy weathe,ed ~one and weak 
105.0-108.8 ft 
lntenniUent wggy zone 
(<3 mm.), .wnes <2 in. thick 

110 End of Record of Orlllhole 
al 110,0 ft. 

0l;Fl'J-!SCAU:: 1:2 

8 .., 

~ 
~ 
l:l 

DRILLING CONTAACTOFI: U.YNE-WESTERN 
ORILLEA: D, MAHURIN 

RECORD OF DR1LLHOLE PZ-203~$S Sheet ~ at 5 

COUAF1 ELEV, 484-2 SOFl!NG METHOD: NX Care & "1111er 
OAtWNG OATE: :ir.!8195 & !;13119!1 
DRlU. RlG, CME 75 

J,,loo,j 

F•!'OL41 
S,Shoa, 

B-S•ddnQ 
F,FOin"" 

El.,:""V 0 z 
z OEf>T}i ::, 

(fTj a; 

e 

g 

PL.f'IMUf P,Pflbhf<I 
C,CLJl\lll<j K-sllconlicltcl 
IJ.\jndulalng Slil,_ 
51-&li,Jlpod 1'1-FIDugh 
~mG<Jor VFW.fl""ltl .. ... .. Oi wi §8 iw.,, c:0 R0D ii Bit ~hs 

0:: .. ... ..... 1,~ .... .. N'lr'DIIII- .. . 

100 ... 

..... 

LOGGEC: D, AU.OWAY 
CliECKEO: a. TILTON 
CATE: 1!113t95 

F-.aF.o,,ide 
CL~lr$ 
CH-a-iamD 
H-tt•-

DATUM: !,ISL 
COOFIOINATES N, 10666&1.00 
AZIMUTH: o 

tJRF.(!lravtl Filod 

ITY TA 

M'l!AM> 
SURFACE 

DESCflWTJON 

J;PL,SM 

8,PI..SM,CL 

J,I.VR.Caloi!e 

B,l,R 

J,!,R 

J,~A 

J,1.VR 
Ga!Dile crystals 

5: 5Ui807.70 
INCUNATION: .!IQ 

NOTES 
WATER LEVELS 

INSTRUMENTATION 

5131/95@ 11:00 
Complete coring 

Golder Associates 



0 

15 . 

30 ,· 

J 

75 

90 

Survey Coords: 

Weil No. PZ-203-ss 

Boring No. X-Ref: PZ-203-SS 

PIEZOMETER CONSTRUCTION SUMMARY 
Northing: 1006662 ft. Elevation Ground Level 484.2 ft. NGVD 
Easting: 516608ft, Top of PVC Casing 486.59 It. NGVD 

Drilling Summary: 

Total Depth 110.0 ft. 
Borehole Diameter to !/4 in. (0.0-68.D It.) 5 711111. (58.D-1 lO.O IL) 

Casing Stickup Height 2.41 ft. 
Driller Layne-Western 

St. Louis, MO 

Rig CME 75, Schramm Portadr111 T660H 
Bit(s) 6 1/4 in. ID Hollow Stem Auger Bit, NX Cora, 

5 7/8 in. Button Bit and 9 7/8 In. Tricone Bit 
Drilling Fluid Auger-None, NX Cora Water, 

Air and Mud Rotary 
Protective Casing axe in. Square Steel, by 5 ft. long 

Well Design & Specificatlons 

Basis: Geologic Log ~ Geophysieal Log 

Casing strlng(s): C "' Casing S = Screen 

Depth String{s} Elevation 
+ 2.41 99.60 C1 488.58 ---
99.60 - 109.40 S1 384.58 ----109.40 - 109.70 C2 374.78 ---

+ 0.50 - 56.10 C3 484.70 -
---

Casing: C1 2 In. dia. Schedule 80 PVC, 
flush threaded with O~rlngs 

C2 2 in. dia. threaded PVC end cap 

- 384.58 
~ 

- 374.78 -- 374.48 

- 428.08 ----

(4 in. long or 0.33 ft.) (C3"see comments) 
Screen: s1 2 in. dia. Schedule 80 PVC, 0.010 in. 

machine cut slot, flush Ihreaded with 
O-rings · 

Sand Pack: 16-35 mesh SIiica Sand, 95.3-110.0 ft. 

Filter Pack: Less than 50 mesh Silica Sand, 

93.5-95.3 ft. 

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry, 

3.0-82.0 ft., Neat cement, 3.0-56.1 ft. 

Bentonile Seal: Extra high yield Wyo-Ben (100%) 

Slurry, 82.0-93.5 ft. 
Concrete: 0.0-3.0 fl. --------------

Construction Time log: 
Start 

Task Date Time 
Drilling 
CME75 5/25/!15 tS:00 

Schramm Rotary 111:l/SS 7:20 

Geophys.Logglng: 
casing; 
2• PVC &13195 B:20 

s• Steel e/2195 Hl:30 

FIiter Placement: 613195 !:50 

Cementing: 
Development 
Bentonlte Grout llf.l/116 10:30 
Bentonlte Seal 6131115 ~ 

Well Development 

Stabilization Test Data: 

Time pH Spec. Cond. 

Recovery Data: 

100 

90 

eo 
i;;; ?Q 
~ GO 
~ 50 

"' 40 
M 30 

20 
10 

0 
Q ..o 

TIME (Minutes) 

I 

I 

Comments: Surface Casing C3: 6 1/8 in. ID/ 6 5/8 in. OD Steel Casing 

Finish 
Date Time 

5/26/95 11:00 

,W/96 a::ia 

6/3i95 8:Sil 

612195 13:DO 

ll/3Jllli 11;40 

ll/3J9$ 11:DD 

siii9s 10::io 

Temp ("C) 

I 

100 

Not to Scale Supervi&edby ___ -:,-E • .,,,Sw,...,,,,an~'8=-0n ____ _ 
Job Number 943-2848 

Site LAIDLAW/OU2 Ri-FSIMO 
File Name PZ203SS 



MISSOURI DEPARTMENT OF 

NATURAL RESOURCES 

DIVISION OF GEOLOGY AND 

LAND SURVEY 

MONITORING WELL 
CERTIFICATION RECORD 

INFORMATION SUPPLIED BY OWNER 

SITE NAME 

OFFICE USE ONLY 

REF NO 122505 
ROUTE 

ST A TE WELL NUM[JER 

CHECKED UV 

Af'f'llOVEO flY 

WELL NUMBER 

CATE RECEIVED 

CHECK NO 

TRANSMITTAL NO 

CROSS REFERENCE NO 

ENTERED 

'"' '"' '"' OA TE APPROlfED 

LA,DlAVJ Be,D<of:lbN 5.owTA/2' LANDFILL. ~ 
SITE ADDRESS 

Sr. CI-IAIU.E:5 12,x:._ .Zo. B12.10:SE:To.J 

c1n 
5r. L1..1u1~ 

INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR 

STATE 

Mc 
TELEPHONE 

ZIPCOOE 

314 · .;>4 I- 3710 
STATE 

Mo 
ZIP CODE 

b3IO;i._ 

LOCATION OF WELL 
SHOW LOCATION IN 
SECTION PLAT 

COUNTY _._-ST . ...f::.,1,.1/~-- SKETCH Tl1E LOCATION TO THE WELL INCLUDING MILEAGE ON ALL ROADS TnA\fELED 

ELEVATION '1~Y.2.. 
fnOM NEAREST TOWNS OR HI HWAYS 

AREA NO _______ _ 

SMALLEST'• LARGEST'• ____ ,,,, 
SEC. __ TWN. _ _,4~7'- N,RNG. --~"~- J]DR W 

:!,o. 

DESCRIBE LOCATION OF THE WELL SO WE WOULD BE ABLE TO VISIT IT 

Information In 
lhl• i:olumn to 
be supplied In 
the fcu1t from 
5urf•ca column 

O.plh to B,au 
ol Annutar Sut 

Depth le au, ol 
Bullanlta Sut 
O.pthlDRIH' 
•I S.,;ond11J' 
FiltuPKk: 

Dtpth le ap 

Deplll ta 
Bolt.Un of 
Iha Scn,111: IO'i. b 

Plug 84Ck 
Tolal De lh 

Tv1111ofMalanat. !!IC.I-/ ~ f'V 

BOREHOLE 
DtA.MmR: 

ANNULAR SUL 
,VPQ: 0 Benlor\lUI Slwr-i 

(J.cemont Slurrv 
0 N~ Sllllr-i lkmlcn~D 

BEffl'DH!TE SEAL 

TyPQ:m Benl~lla S'IJ1r,, 
0 Noo Slw,v Banlollll8 

L.eni.tll ol Soat __ Jh:~ . ..FL 

SECONDARY FILTER PACK 
Type: [ilSard (OpUanal} 

OManutlll:lurl>d 
GrmnSIZe: <.So 

Lon111t1; I. 

PRIMARY FlLTER PACK 
+------f Type: [jSard 

Qr.lanutach11od 
Or11111Slr:ll'. rg~3S 

14,7 

Slot Str:a: Q, 01 U 
T ~,:: H Bu PV(:.. 

J-t----- fSUMP DETAILS 

Leruth: u,YL 

O!am•l1r: .:l. ht, 

Typa: PVC.. 

TYPE OF BACKFILL: .:iA.up, 

DRILLING CONTRACTOR'S 

NAME 

TYPE OF INSTALLATION 

C§ ABOVE GROUND 

STATIC WATER LEVEL 

□ FLUSH MOUNT 

FEET FROM MEASURING POINT 

DA TE OF STATIC WATER LEVEL 

ELEVATION Of MEASURING POINT 

l:Jl •. t.., 
MEASURING POINT IS 

~ TOP OF RISER PIPE 

0 OTHER 

ORILtmo EQUIPMENT 

(]I AIR ROTARY (11 AUGER 
TYPE t,,'/e //.s.~. 

0 REVERSE 

ROTARY 0 OTHER 

CENTRALIZERS USEC I 
~ YES, AT 'I luTAI_ 

[J STAINLESS STEEL 
□ OTHER ___________ _ 

0 NO 

MULTIPLE CASED WELLS 

SUBMIT ADDITIONAL AS BUJL T DIAGRAM 
SHOWING WELL CONSTRUCTION DETAILS 
INCLUDING TYPE AND SIZE OF ALL CASING, 

HOLE DIAMETERS, AND GROUT USED. 

DATE WELL CONSTRUCTION WAS COMPLETED 

I HEREBY CERTIFY THAT THE MONITORING WELL 
HEREIN DESCRIBED WAS CONSTRUCTED IN 
ACCORDANCE WITH THE DEPARTMENT OF NAT• 
URAL RESOURCES REQUIREMENTS FOR THE 
CONSTRUCTION OF MONITORING WELLS. 

DISTRIBUTION: WHITE rnv,s1n11 CANARYiMONITOfHNG WELL CONTRACTOR PINK/OWNER 



""'"""' SOIL BOREHOLE 
LAIDLAW WASTE BYUTEIIB INC. 

SITE fWil£ N«J LOCATION DRIJJNQ llflH0D: 
6.25 111Ch r.D. Hollow Ste-1'1 A1.tger 

SWPt...WG ME'l}l00: 

LAlDL.Aw'\RI-f"S\M□ 
SPL[T SPOON• ao inch O.D✓l.5 inC:h 1.0. CSP) 

w'E:ST LAKE LANOFILL SHELBY TUBE, J.O Inch D.D./2 13/16 inC:h I.D. CSH) 
OPE:RABLE UNIT a WATER I.E.\'EI. 

llldE 

D.\lE 
NORTHING, !066426.61 

CASINO DEP1H MTUM £ASHNG, 515Sj3.49 E1£VA1lON 467.Q 

DRILi. RIG CME 75 - TRUCK MOUNT SIJRFACEC0Nfllt'IONS Muddy, no veoetct,on. 

NfGLE BDmNG 

St.MPlE IWNER 

ffl1 ~ I i I SMIPI.E NUMBER I 
ii I 

AND i !li DE5CRPl10N CF MATERW.. 

- ·.JJ.• co.o-6.0 rtJ CONCRETE:, (FILL) -- . -- -- ---- 1 
. -.... 

lot -... --- :4! -.... -L...- 2 --- •. -i- -- -- . -- 3 --- --- . . -... -... ---- ... . -.... -.... 4- -.... --- ----- 5 .; -- --- ~ -..... . -..... -.,._. 6 ~ . -- . -- . - - -- l .4.~ @ 6.5-7.9 Ft., crt.ishec! C□NCRf.:TE. <f"ILL) -- o.:s· ---- 7 2 IY ;.... SP -.... 2 baxJ . -- 0 -- ·:4 {459.1) 7.9 -- -:::- a- - C7.9-9,3 H.) Stlff", l'IOttlecl MOdernte - -2 I.I' ye\low,sh brown <lOYR 514) a.nd dcrk -'- 4 aiF ~ -- 6 k~S~l yellowish cro.nge (!OYR 6tf>l. CLAYEY SILT, -- ;rcn sto.,ned, SOME' roots, NR, cto.,.,p, SP -- 9 5 <CL~MU, (L□ESS> -- '-

® -.... <9.3-10.5 ft.) St;t"f', pcleo yello•m,h -- brown C!OYR 6/2) cnd Mec!luM do.rk gro.y -- --10 1-- CN4l, CLAYEY SILT, so,.,e Fine SMd. NR, - -..... 3 1.5• dc.l'lP, <CL-MU. CLOESS> -..... 4 iii" -.... s ~,si, ~ (10.5-14.6 Ft.) Stiff. r,ed1u,., dc.rk gray -..... SP -:::- 1f 5 CN4), CLAVEY S[L T. Uttle fine snnd, NR. -dcrip, CCL-ML>, <LOESSl @ --- @ ll.2-U.5 f't., Sllty CLAY --- I- -- ----12 - - -t -..... 
' o.a• 

~ .... 6 a]T -.... -..... e «O?.l - SP --13 9 -0 -- -- -.... C453.0) 14.0 -~14 End of' Soil Borehole Leg ct 14.0 rt. --... -.... See PZ-204-SS Record of' Ilr4Lhole for -.... rock desc:r,pt;ons -

LOG 
B0ftlNG NO. 

PZ-204-SS 

SHEET 

1 OF 1 

DRIIJ,IHO 

START FINISH 
DE 11ME 

15•50 07:45 

MlE DA'TE 
3/7/95 317/95 

RSUiRKS 

Ac..oger frcM 
0.0-6.S F'eet 
with no 
SC.MplinQ 

Begin split 
spoon sctMpling 
nt 6,5 het 

Auge.-tsput 
spoon rerus0.t 
at l4.0 F'eet 

~ 
w ... 
1/1 
w 
) 
I 

!z! .. 
<[ _. 

... 
IX 
:c 
::E 

A:i 
Q 
LU 
t!) 
t!) 
g 

ca ... 
ca 
I'll 
I 

M ,,. 
11'· 

d :z: 
m 
0 
-;i 

"' °" ~ 
j 

~ 
0 
Si:: :c 
(.) 

,r. 
ll' 

' .... .... .., 

~ 
0 

.,, 
1/1 ,,. 
C 
N 
N 
a. 

Li,j 
2 
~ 
1..1.J 
_J 

c;;:; 



PAOJl;ct; I.AIOI.AW/Al·FS 
PROJECT NO: 114:5-l!ll48 
LOCA'ilDN: l'IAlOGETON, MO 

i,., D 

- a 

;.. II 

• 
'- 10 

.. !2 

OESCF!Jf'TION 

0.(>-14.0ft. 
See Soll Borehole Log 
PZ-204-SS 
14,()..14.Gft. 
No sample& collected 

CJ 

s 
cJ 
:i: 
IL 

~ 
CJ 

RECORD OF DRILLHOLE 
BORING METHOO: NXCora St water 
DRILLING DATE: 3/8195. 3Jll/ll!i 
ORll.1.l'IIG: CME75 

J...ron l'L-PI"""' P·f'olnd 
F•Fiui ~ K·-
S.Glio..- 11-Undl.u,ng SM-
11-So,Nng SNltoppld R,l!olq, 
F-Fl>lallcn ··•~- VIW,ll<luit> 

t: m .. 
0 ~8 EllW a: wt iW - RQD b~ OEPTif 
,. t "'~8! g :, (ll! (Fl) a: a: 

a.ca.a ....... ~-~ c, a 
Kl!lil"l'N .... 

ffl. 40 4S2. 40 
14.6-45.1 ft. 14.Gll t± 14.60 
Fresh, medi1Jm bedded, light ~ 
olive gray (5Y6/1), micro- ~ 
crystalline, slrong, _,._ 
LIMESTONE, (ST. LOUIS !± 
FORMATION) i::::;c:: 
Some calclte cryi;tal veins ' 
(<1 mm. !hick), few fossils 

OEPJ'H SCALfi; 1:2 
DRILLING CONTFIACTOR: LAYNE-WESTERN 
ORJI.LEA: D, MAHUFIIN 

LOGGED: M. HIRT 
CHECKED., W. HEPS'r 
DATE; !!129195 

PZ-204-SS 
DATUM: MSl. 
COOFIOIHATE9 N: 
AZJMUTI-f: ll 

l't-P•Oxim t!l CL-01rlnll E, 
CH-cHcnlt ffi~ 11-H ...... 
GFll'4l,m,t!Rod :re I!!; .~DATA 

!.! 
1YP.EAND £!!I 
SURFACE f',., ~ .... 

CESCRlPTION ~ U' 

Slleat I or 8 

COl.l.AA ELEV: 487, ll 
10lll!4211, 61 E: 5151533.49 

iE 
CJ 

~ in 
a: 3r .. 
ID 

a! j,: 
11:1111':t'IN 
a::i;a:;a:a:: 

INCLINATION: -110 

z C 0 < g .:: g ~ ... 
~ ifi ~ a: 
~ 0 

I-

~:nis! I nrn1JD .... 
:c22H! 

NOTES 
WATER LEVELS 

INST!'IUMENTATION 

3/8195 @8:15 
Begln coring 

'!k Golder Associates 

I•.•• 

' 

-

. 

. 

-

. 

-



PflOJECf, lAIOLAW/RI-FS 
PROJECT NO: 943-2648 
LCCATICN: a~OGl=TON, MO 

f10CK 

Ol:SCA!PTION 

IB 14.6-45.1 ll. 

18 

22 

Fresh, medium bedded, tight =Ml r11y (5Y 6/1), micro-
a tine, strong, 

ESTONE, (ST. LOUIS 
FORMATION) 
Some calcite ciysl.al veins 
(< 1 mm. thick), few fossils 

22,5-26.0ft. 
Very fine grained 

28 26. 0-30.7 ft. 

30 

32 

Medium grained 
28,1•26.5 ft. 
0 ir<m stained vein 
11 mm.lhlc:lq 

29.3-29.3 ft. :9~:X weathered, iron 

OEFrH SCALE: t::i! 

8 .... 
~ 
II. 

i 
Ill 

Ol'!IWNG CCNTRAC!'OR: LAVNE•WESTERN 
Cfllll.ER: 0. MAHURIN 

RECORD OF DRILLHOLE PZ-204-SS 
BORING METHOD: NX Core & water DATUM: Mst. 
CFlll.UNG CA TE. 3lll/85 • 3/!1195 COOADINATes N, l ll66426, 61 

AZIMUTH: D OAllL AIG; CME 75 

~.,/""'1 PL•Planar ,., .... CQ.owd 
S•Stlo#r U•1Jrlrll.illl<lg 
B,BO<ldlllg ST-Sloj>jOftl 
F-itali\aton l<IJOgul>/ .. 

"' Iii.EV ...... 
"'" oa i'W:10 
uU ... 

"' 

P-l'cbhod 
I(~ 

SM-smc.m 
fl.Rough 
VFW.llcuv, 

C 

l'f-FeO!od. 
ct.-Clloylnfil 
01-1..c::Honlo 
fl.Hellltcl 
f3RF.Gmlll Fh<t 

lJt DATA 

J,Pl.SM,CL 
J,l,SM,CL 
J,l,SM 
J,l,$M,Cl. 
J,l,SM,CL 
J,l,SM 
J,ST,SM,CL 
J,l,SM,CL 

Core Lesa 

J..I.SM (2) 

J,l,SM (2) 
J,l,SM.CL {3l 
J,U,SM,CL 

J,J,SM,CL (3) 

J.U.SM,ct. {2) 

J,l,SM,CLC!) 

J,l,SM 

• J,l,R 

J,PL.SM 
J,I.SM,CL 
J,l,SM,CL, 

J,~SM 
J,1,SM,Fe 

• J,U,SM 

J,Pl.SM,Fe 

J,l,R 
J,Pl,SM (2) 

• J,l,R 
J,l,R 

She,:t a Cl B 

COLI.AA El.EV: 4117,0 
e s1 !1533.48 

INCLINATION: •IIO 

NOTES 
WATER Ll:VEUI 

INSTl'IUMENTATION 

Core loss due to highly 
f~ured rock; core 
End Run 1 @ 9:50 

3/8195@ 10:50 
Emf Run2 

Use new bi! during Run 3; 
slightly larger diameter, 
therefore hola reamed 
slightly 

3/8/95@ 13:15 
EndRun3 

LOGGED: M. Hlm' 
Cl"ll:Cl<EO: W. HERST 
OA,5. :1129195 

Golder Associates 



F'AOJECT: LAIOI.AW/RI-FS 
l"RcJECT NO: 1143-2848 
LOCATION: !iAIOOET!lN, MO 

FIOCKlYPE 

DESCRIPTION 

32 14.6-45.1 It 

34 

40 

Fresh, medium bedded, lighl 
olive gray (SY 6/1), micro
cryslalline, atrong, 
LIMESTONE, (ST. LOUIS 
FOflMATlON) 
sorne GS.\cite oryslal win& 
( < 1 mm. thick), fllW fossils 

41.IM2.8ft 
"2 Flne grained, ealcareous 

dolomilo 

42.8-45.111. 
Medium grained, dolomitic 
limestone 

45.1"49.3 fl 45. tO 
Sllgh~y we.itiered, medium 
bedded, light olive gray 
(SY 512), very fine grained, 

46 meditlm !ilrong, DOLOMITE, 
(ST. LOUIS FORMATION) 
Poro1.r.1/wggy (vugs -1 mm. 
thick);some 10degreecaj,::ite 
wim;i (<2 mm. lilick) 

46 

OSf'lHSCALE: 1:2 

Cl 

9 
9 :r.: 
IL 
< 
0: 
Cl 

ORILUNG CONTRACTOR: LAYN&WESTI;~N 
DRILLER, 0. MAHURIN 

RECORD OF DRILLHOLE pz .. 204•SS Sheet 3 ol 6 

COLUFI El.EV: -487,0 liOAING METHOO, NX Cota&. water 
ORH.JJNG OATE: 318115 • 3/9/95 
DRILL !'VG: CME 75 

J.Jo<!I PL~ P-~ Fe-F•Ollde 
f.Flll,AI c,c...,,od K...,_ ct.-aayliill 
5-St,aa, u.u~ SM-imaat, CH-C:licna 
B·Boaan; ST-8!11P....S ll<Aou,,;h H-M-

DATUM: MSL 
COOF!DINATES N, 1066425.81 
A21MUTH; 0 

Cl z :t: 

if;~ 
... 
I!) 

D 
<( 

i 9 

&: 515$33 . .ca 
INC::UNATION; -so 

is 
E 

F-Foiaao,, f,lflO!IIJ ... lffl-V,l'IOU!lh e ai Gl'IF'°'1NO!Fllod :Co ... 
/j) NOTES a!!; ~ :il: z 

0 ELEV z 
OE!'1'r! "' :0 

(Fl) 0: 

.. "' a: ...... a:o ww :>o a~ AQD ,- ... 
1.>izl u a: 1w 0: 

1;)011:)Q .. :-.~$? 'll'ID'll'N 

LOOGEO: M. HIRT 
CHECKED: W. HEflST 
OA TE: 3/29195 

i"' ssi 
g .. .. 

• 

• J,l,R 

J,l,R {4) 

J,f,SM,CL (4) 

J,I.SM..CL (5) 

J,l,SM,CL (2) 

J,l,SM,CL 

J,l,SM.CL(6) 

J,I.SM 
• J,l,SM,CL 

J,1,SM 

J,l,R(4) 

B,U,R 

Ol ~ C 
3 ~ .. 

"1Af~U:» 
liJ ~g a-= 
ll!H;;t!'l. 

ii: 
0 .. 
~ 

WATER L"VE!.S 
INSTRllMENTATICN 

3/5895@ 14:05 
End Run 4 

Golder Associates 



PROJECT: 1.J\101.AWl!il-FS 
PROJECT NO: 142114& 
LOCATION; liRICGETON, MO 

!'IOCK 

OESCFll?TION 

48 

48.ll-49.3ft. 
Fine grained, dolomitic 

e 
49,3-64.3 rt 49.3£) 

Fresh, medium bedded, light 
oll\/e gray (SY Bf1), very line 

!lO grained, medium strong, LIME-
STONE, (ST. LOUIS FORMATION) 
49 . .J.49,Bft. 
Thinly laminated 
49.8•50,9ft. 
Chertmna 

52 

52.B-54.5 ft. 
lntrlcete pattern of i:alc:lte 
Will!! 

54 

54. 8-55,9 It 
Moderalely weathered 

:55 

58. 6-58. l fl. 
Moderalely weathered 

57.S-57.7fl. 
Cfay&tone 

57.70 
58 .ma.so 

58, 1-58.5 It 5B. 10 
Claysione 4':11.50 
58.5-59.9 rt. se.so 
Siltstone, 46 degree croHbed 

407.io 
90 60.0.60.4 ft 5!1.iO 

Calcareous dolomite 

81.6-62.4 It -:·: 
Calcaraous doklmite, slightly · 

62 weatheted 

64 

63,0-64.3 It 
Microoryslalllne 

DEPTH SCAI..E; 1::1! 

404.60 
62.40 

8 ... 
~ 
a. 
~ 
Cl 

' 

OAIUING CONTRACTOR: LAYNE,WESiEF!N 
OF!ll..W'I: 0. MAHURIN 

RECORD OF DRILLHOLE P:Z-204-SS She« 4 er 11 

BORINC.METHOO: NXCi:uB&w•te• DATUM: MSL CCU.AR ELEV: ~-D 
OFIILUNG DAiE.; 3/ll/115 • :lllllR5 CCOROINA TT:!S N; 10&84:!l!.61 Et 515533.411 

INCIJNAllON: .go DFIIU. RIG, CME 75 AZIM\JTH; a 

J,J""' 
F-Fa.Jt 
S-Shla, 
l•iloell:ltlg 
F·Fal-11or, 

0 ELEV z 
z DEi'Tk ii IFl'i 

SC 

417.70 
411.:lO 

6 

407..70 
59.3[) 

Pl.·PIINt 
o-cun.m 
IJ-IJndl,l.:ir'!I 
ST~ 
~lll•gyiar ., 

► ...... 
wffi "'8 
0: i5 a .. ROD 

!;l a: 8bl 
8: f 0 a: .. ""a .. ...... N♦am-

102 ,. 

GB% 

P•l'olshH Fo-F•O:adt 
K·Slklnl!dtd CL-Clayltlll 
SM-l!moct> CH~ 
A-Fkw.lfli li•HHltd 
Vl!-11.fbv, GFIF•Gr&VIII Rind 

OISCONTIN TA 

""' _:~ma TYPEAHD 
SUAF...CI! ou!.!"' DESCJIIPlltm ., .. 

""' 

J.1,SM (6) 

• J,l,SM (2) 

J,1,R.CL 

J,l,R,CL 

J,l,R,Cl 

• J,l,R,Cl 

J,PL,SM,Cl 

• J,l,R.CL 
8,U,R.CL 

• B,U,SM,CL 

B.1.1\CL 
• J,Pl.SM,CL {2) 

• J,f.SM,CL 

• J,I.R 
J,l,SM (2) 
J,~R 

• J,l,R 
• J,PI...SM.CL 
• J,U,S~,CL 

J,Pl.R.CL 

e J,PL.SM 

J,1.SM,CL (S} 

~OGGED: M. HIRT 
Cl-11:CKEo: W. HEFIST 
DATE; 3121!/95 

y 
il:g a: 
~ .. 
0 

c:, 

~ i!: c:, 
"'~ z i'ti j!:i w 0 a: !: /ti- ,_ 
:= OI 

-

Cl 
C ""' g J 
~ ~ 5 a. ;!!; 

oaal 
.niOOM:11 .... " ..... 

!2¢!1 

z 
C 

~ 
I" z 
~ 
0 

m 

NOTES 
WATEAt..evE!.S 

INSTRIJMENTAnON 

3/8/95 @ 14;40 
End Run 5 

3/8/95@ 15:35 
End R1,1nS 

Golder AssocJates 



PFIOJl;CT; I.AIOI.AW/Rf•FS 
PROJl;C1' NO: 843-2&48 
LOcAnort: BRIDGETON, MO 

ROC PE 

DESCRIPTION 

54.3-79,9 fL 
Mod11ra1aly weathered, thinly 
bedded, pale IQ dark yellowish 
brown (10YA Sf.MOYA 4/2}, 
very line grained, medium 

SB strong, DOLOMITE, (ST. LOUIS 
FORMATION) 
Very porcus/lluggy 
{<1 mm.-5 mm,) 

70 

72 

74 

76 

78 

8(1 

69.6-70.3 fl 
Slfghdy wealhered 

DEPTH SCAI.E: 1 ::2 

C!f 
0 
..I 

Q 
:c .. 
a'! c., 

DRIWNG CONTl'IACTOR; LAYNE-WESTERN 
CAll..lYI: 0. MAHURIN 

RECORD OF DRILLHOLE PZ-204-SS 
BORlNG METHOD; NX Care & waler 
Of:!IWNG OA TE; 318195 • l!/!1195 
DRILL RIG: CME 75 

J.lur>I PL.J'IMM f>.11111-
F•FiUI c-cu:v.d lt.S~ 
S.Sl"lar !j.lJ~ ~ 
B-&<tdlng ST-11\oppad A-Flclugh 
,.,. .... IGl'I 1-1 .. ....- 1111-v,l1cugl 

Fa-F,,0-
CL.O.,lnlll 
CH-Qll<:rrl, 

H-H■-

DATUM: MSL 
C:OCl'tOINATES ltl: 1066426.61 
AZIMUTH: 0 

Gl'IF-l'hf: 

r,; ...... OISCONTINUffY CATA 
0 :g au.v "'"' 2 ''] ~c ,. 0 .. 

DEPTH :, 8w i! ffi 
IF!) II: II: v.11.a 00100 m•..-N ...... _ 

387.70 
7!!.30 

'Cu, ,.,.., 
~8~ = .... .... 

"IYPEANC 
SUl'll'-ACE 

Dl!SCRIPTIOtl 

J,I,SM,CL (21 

J,U,R 
J,l,SM,CL 

J,l,R 

Bhat !I of 11 

COLI.AR El.EV: 467.0 
E: 51553.1.411 

INCLINATION: •SO 

NOTEs 
WATE.fl L!M;LS 

INSTAUMENTA-rlON 

3/8195@ 16:20 
End Run7 

J/B/95 @ 16;55 
End Aune 

LOGGED: M. HlFIT 
CHECKED: W, Hl:RST 
OAT£: 3/29J95 

Golder Associates 



--------------------------------------------------------· 
PROJECT: I.A!OU.W/Rl•FS 
PROJECT NO: -2841) 
LOCATION: BRIDGETON, MO 

... ea 

,~E 

DESCRIPTION 

79.9-90,3 IL 
Fresh, medium bedded, pale 
yellowis'1 brown (10VR 6/2), 
coarse grained, medium slrong, 
LIMESTONE, (ST. LOUIS 
FORMATION) 
Scma aalsile orysla.ls, 
&tylollte11 

~ S:: 
:;;::i= 
::j:: 

~ 
::::i:: 
2: 
ti:= 
§§ 
i::i::: 
i= 
l::t.:: 
l::t.:: 
t:t: 
tt-t:I;: ...... 
t::t: 

RECORD OF DRIUHOLE PZ-204-SS 
BORING ME'TI-100: MC Core & -■r Oi\l!JM: MSt 
OAIUJNti DATE; 3/81115 • :.llWll5 
OAIU. Rlti: CMI< 75 

COOADiNATES N: I 086428.61 
AZIMUTH: 0 

ShMt B of 6 

cou»I El.EV; 487.D 
E: 5!5ll33,411 

INCUNATION: -so 
J.Joint Pl.·Pl«ilor P-l'clott.d ,,.,,,.Ollld,, 

r, z F-FOIJI C.CUrlr<td j(~ ct..a.,M I i!: Cl C 
S-Slltar U-'JfQjmQ ~ CH-ctn,i,, < .,, i= jg M g .. 
B•Beti,g ST~ A-Aciq, li-Healocl !!!S .s, ~ 
l'•fobllon l-lff"l!WF IIR-V.Jlougt1 GRF-Gr.1\YIII Floe! w Q ,.. 

l,j :ii: 11101'!:S ,~ II: ~ ~ .. 13 ... QISC(l!ll"ffiWlY OIL TA ti Cl If! WA"IER i.!M!LS 
c:i 

,r 
§8 CL ~ 0 INSTRUMENTATION EU!V "'"' Q -- .. a:> RQO ...... i~m TYPEANO oi:8,:: re OEPTH s g~ u a: 

0 fs8~ ~ SURFACE is"' - -=soo8 
~"' ~,,., ~ a: IC gv,DOl!ft I-IFlJ 0: 0: ........ OESCl'IIPTIQN 0 ii n1~£,u!21 

1111 .... r:ililll-
.acu::u:11- .. 0 ~21!! ID.i!i'll'N N'l'm•- .... 

J,Pl..,SM.ct 
• J,U,SM,CL 

J,l,SM,CL 

t:;i:: 382.70 
3/6/95 @ 17:20 
End Aun9 

85.7•89,6 ~ 
.., ae Mlcrocry:italline 

- l1il 

- 11D 

• 92 

'- 94 

...... 116 

End of Record of Orillhole 
at90.3 It 

OEP'ni SCALE: 1:l! 

90.30 00.30 

ORII.JJNG CONTRACTOR; LAYN!:-WcSTERN 
ORII.I.ER: 0. MAHURIN 

10 1~ 

LOGGEO: M, HIRt 
CHECKED: W. HERST 
OAT£: 312919!1 

' J,l,R 

' J.PLSM 

J,l,SM (2) 

J,l,SM 

J,l,SM 

• JJ,SM.Cl (2) 

J,l,A,CL {2) 

J,PLSM 

Golder Associates 
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j 

1-Q 

:::~ 
•·· ... 

>·• - ~·· 

-15 ::: - .. 

v=, 
I;':-,;. -y 

0 • ~ ... - ... 
,.. .,. ... - ... 

... .-.-.-- , .. 

--451:: - ". 

..J: .. - ... -· ... , .. 

•·· ... 
•··-· .,. •f' -... •·· ,,,_.,. 

... -··· ···-•·· 
-90 :::==::: 

-105 

4 

Survey Coords: 

Well No. PZ-204~ss 

Boring No X-Ref· PZ~204-SS 

PIEZOMETER CONSTRUCTION SUMMARY 
Northing: 1088427!1:. 467.0 ft. NGVD 
Easting: 5t5533rt, 

Elevation Ground Level 
Top of PVC Casing 469.63 ft NGVD 

Drilling Summary; 

Total Depth 90.3 ft. 
Borehole Diameter 10 !14111. (0.0-14.011.) 511e in. (14.0-90.3 lt} 

Casing Stickup Height 2.60 ft 
Driller Layne-Western 

St. Louis, MO 

Rig CME 75, Schramm Portadrill T660H 
Bit(s) 6 1/4 In. ID Hollow Stem Auger Sit, 

NX Core, s 7/8 in. Button Blt for Reaming 
Dr!lling Fluid Auger-None, NX Cora Water, 

Air Rotary 
Protective Casing 8x8 ln. Square Steel, by 5 It. long 

Welt Design & Specifications 

Construction Time log: 
Start 

Task 
Drilling 
CME75 
Schramm Rotary 

Gaophys. Log gin g: 
Casing: 

Filter Placement: 
Cementing: 
Development 
Bentonlte Grout 
Bentonite Seal 

Date --
--
3/7195 --
3/10/95 --
--
--
~/10/85 --
----
--
--
3/10/&S --
--
--
~ --

Time --
--

15:S-O -·-12:15 --
--
--
14:tS --
--
--
--

14!35 --
--
--
Ts:65 --

Finish 
Date Time -- --
-- --
3f8IG5 7:45 -- --
~110/115 14:16 - --
-- --
-- --
3/10/95 14:35 -- --
-- --
-- --
~ --
:l/l0/9S TS:05 -- --
-- --
-- --
3hOiss IS:15 -- --

Basis: Geologic Log ~ Geophysical Log ___ 1-------------------
Casing strfng(s): C = Casing S = Screen Well Development 

Depth String(s) Elevation 
+ 2.60 - 10.95 C1 46!1.!:l3 - 456.08 

10.95 - 89.35 S1 458.0B - an.68 

89.35 - 89.68 C2 377.68 - 377.35 --- - -------------------
- __ Stabilization Test Data: 

Casing: c, 2 in. dia. Schedule 80 PVC, 
flush threaded with O-rings 

C2 2 in. dia. threaded PVC end cap 
(4 in. long or 0.33 ft.) 

Screen: S1 2 In. dfa. Schedule 80 PVC, 0.010 in. 
machine cut slot, ffush threaded wlth 
0-rmgs 

Sand Pack: 16-35 mesh Silica Sand, 8.5-90.3 ft. 

Filter Pack: ---------------
Grout Seal: _____________ _ 

Bentonlte Seal: Medium Bentonite Chips, 

3.0-8.5 ft. 

Concrete: 0.0-3.0 It. ---------------
Comments: 

Time pH Spec. Cond. 

Recovery Data: 

,oo 
90 
eo 

I 
?O 
BO 
!IC 

= 40 ..., 
:50 

20 
,o 

0 
0 20 ..a ao 

TIME {Minutes) 

Temp (°C) 

I I 

I 
! 
I 
l 
j 

I 
1 
l 
l 

eo 100 

Not to Scale S!!pervtsed by B. Tilton Site LAIDLAW/OU2 R!-FS/MO 
Job Number ----=9...,.43--=--2s_4,...8 ____ _ File Name PZ204SS 
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MISSOURI DEPARTMENT OF 
NATURAL RESOURCES 
DfVJSlON OF GEOLOGY AND 
LAND SURVEY 

MONITORING WELL 
CERTIFICATION RECORD 

INFORMATION SUPPLIED BY OWNER 
S!TE NII.ME 

•'1~:>I 

OFFICE USE ONLY DATE RECEIVED 

REF NO CHECK NO 

ROUTE TRANSMITTAL NO 

STA TE WELL NUMUEA CROSS REFERENCE NO 

CHECKED BY ENTERED 

'"' '"' '"' APPROVED BY QA TE APPROVED 

WELLNUMl!ER 

LIit DU/VJ f3;:: I/XS£ Tt.;A/ .5w /7,,/,12 t°i!.-..;ol-ss 
SlTEAOCRESS 

5,: C'llt-//?LL5 &,i: /:.D. 
STATE 

,w,.,. 
NAME TELEPHONE 

Ltlli>LAW /1/.,rsr" 5 57!!'"4.5 /Ale. 
ADDRESS 

/d~ ~/ L1':c·,lw...4 '/ 
CITY 

5r. {..;,,..,/:5 
ZIP CODE 

h.:J/t..,;L 

INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR 

LOCATION OF WELL 
SHOW LOCATION IN 
SECTION PLAT 

COUNTY X ltJLl/;5 

ELEVATION .--&,Z~<J~--
SKETCH THE LOCATION TO THE WELL INCLUDING MILEACiE ON ALL ROAOS TAAVELEO 
FROM NEAREST TOWNS R HIGHWAYS + AREA NO. _______ _ 

LARGEST 'I, 

---'-, ___ ,,, ■ SMALLES~_.>, 

SEC. ___ TWN. 'fZ N.RNG s {ltlR w 

LONG. _t'l:_, ..i'<S, • _1JI_ .. 
DESCRIBE LOCATION OF THE WELL SO WE WOULD BE ABLE TO VISIT IT 

~~'rt;!t/1:,7,D Fnllrom Ouerlpllo11ol 
Ellt\ranoo: Fl 5urf•ca 

lnform•tlon In 
thl■ ,;alumn lo 
be ■upp!led In 
the Fed. from 
5ur!■ i:ll column 

0.pth It Bu, 
ol Annular Sul: 

O.plh to Bue of 
Bentull,Snt 
Dtpth t. Bu• 
,1 S.e1111cluy 
FlllarP.c:k: .... 

0.ptti lo 
S.tt.11:1111 
IM Scrun: 

PluQ Back 
TnlnJ Do lh 

3 

i.5 

JO 

jt.13 

0-1 
Fill 

1-ul 
~•It 

14-/;f 
L1ma!itan:: .. 

vi-e,t 
Du\un1i'ti:... 

el- ➔v.~ 
Lirnc-.tcnc. 

·-
~ 

~ 

-
2 

.,, 

., 
I 

PROTECTIVE CASING SEAL 
Typo: RI Conaela 

0 Comant Slimy 

RISER PIPE 
Ulnglh:/j,~~I 

Diamelm: aJ" 
TypeofM.iilelat.:iCI/& f\t:: 

ANHUI.AR SEAL 
Tvllll:Q Elofllnnla Shaf\l 

QConumtSll/frv 
lllNc-,Slur!\IDllrrlori!l!I 

atNTOHITE SEAL 

Jypa:Q Ban10111o Slmy 
[! Non S!unv Selllonola 

Lungtho/S111t~Ft 

SECONDARY FILTER PACK 
Typo: □saoo (OplkiuQ 

OM1,111.illld111od 
G111111Siza: ____ _ 

Lan1111r. 

PRJMARY FILTER PACK 
+----! Typo;~Satd 

Ql,l,inuJIIClllrl!d 
a,a1nsiz11: &~35' 

lan!llh: /j/,/j 

L:J--t---_lSUMP DETAILS 
L•'llth:t:lol FL 
OY1111l1r..).. 111. 

TJ11e: nt ... 

ITORING WELL INSTALLATION 
CONTRACTOR'S NAME 

DRILLING CONTRACTOR'S 
NAME 

TYPE OF INSTALLATION 

00 ABOVE GROUND 

STATIC WATER LEVEL 

□ FLUSH MOUNT 

FEET FAOM MEASURING POINT 

DATE OF STATIC WATER LEVEL 

ELEVATION OF MEASURING POINT 

MEASURING POINT 15 

0 TOP OF RISER PIPE 

0 OTHER 

OAILL!NG EQUIPMENT 

,R} AIR ROTARY 

0 REVERSE 
ROTARY 

00 AUGER 
TYPE 1,'fl /1.sA. 

0 OTHER 

CENTRALIZERS USEC'./ 

Ill YES, AT !f.. l/JftU 
□ ST AJNLESS STEEL 

□ OTHER------------
□ NO 

MUL TIPI.E CASEO WELLS 

SUBMIT ADDITIONAL AS BUil T DIAGRAM 
SHOWING WELL CONSTRUCTION DETAILS 
INCLUDING TYPE AND SIZE Of ALL CASING, 
HOLE DIAMETERS, AND GROUT USED, 

DATE WELL CONSTRUCTION WAS COMPLETEO 

~-10-95 
l HEREBY CERTIFY THAT THE MONITORING WELL 
HEREIN DESCRIBED WAS CONSTRUCTED IN 
ACCORDANCE WITH THE DEPARTMENT OF NAT• 
URAL RESOURCES REOUIREMENTS FOR THE 
CONSTRUCTION OF MONITORING WELLS. 

S!GNATURE (OAILLING 

I . 
PERMIT NUMIIER 

tJu/.;/S.,>f/,<f 
DISTRIBUTION: WHITE. n1vtSION CANARY MONIT[)RING WELL CONTRACTOR P!NKIOWNER 



flf'IOJl!;CT: \.AICM.AWIRI-FS 
PROJECTNO: 1143-2848 
LOCATION: SRIQGETON, MO 

,. BO 

... 84 

"" ee 

"'" 96 

THE 

DESCRIPTION 

0.O·80.Cfl 
See Soil Bor•hole Log and 
Ae<:ord of Drlllhole for 
PZ•204-SS 
80.0.90.0 ft 
Fresh, medium 10 lhickly 
bedded, light olive gray 
(5Y 6/1), llnelv crystalline, 
s!rong, LIMESTONE, 
(ST. EOUIS FORMATION) 
Stylolilic 

82.5-83. 1 fl 
Thinly laminated, fossllirerous 
82.3-85.Sft. 
Small wgs (1/4 In.) fllled 
with glaucanlte 

@85.4ft 
Grades ta microcrystalltne 
Umeslone 

;...;.,.-· 

~ 
§s 
~ bi:; 
0.... 
§g 
l::i;: 
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c::t;:: 
t:t:: 
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~· 
EE 
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RECORD OF DRILLHOLE PZ-204A-SS 
BORING METHOD: NX CMa & wetaf 
□RWNCI DATE, &121195 
ORK.I. RIG: SCHRAMM 

ELE.V i -DEPTH z :, 
(FT) cc 

311&,70 
S0.00 

1 ff~ 

4 J,PL.R.CL 

J,PL.R,CL 

• J,C,R,CL (3) 

• J,C.~•CL 
' J,PL,fl, CL 

I J,C.SM,CL 

• J,$T,R.CL 

J,C.R.CL 

J,O,R,CL (2) 

DAnJM: MSL 
COCACINATESN; 1086428,8:! 
AZIMUTH: o 

i 
r-+- 3n.10 ' J,P,R 

~ 1 cl I 

COLLAR El.EV: 4M 7 
E: Gl5S5!1.2B 

INCLINATION: •!Kl 

NOTES 
WATER I.EVEI.S 

INSTAUMENTAilON 

0.0-14.0ft. 
Borehole •dvanced with 
G 1/4 in. ID hollow Slam 
augers 
14.0-00.0 It 
Borehole advanced with 
5 7/8 in. dla. air rot.uy 
bl! 
6/21/95@ 13:00 
Began coring 

60 6121/95@ 15:45 I'-/ 86. I. E ' 

. 

-

~ 

:1711.10 I/'.. Core .. oss nded oonng 
- 50 I-En=-d::-0-.f:-:Ree=='"""-ord--:-0-:-l-:::D:-;ril"'lh::o:;:le:-'il:so.i;-:00;1"-+---t-+--t+t-tt-H,..,H-H--+-t-lr------+-l+IH-H-+-t-HH-+-t+t-++---_,;;-----I 

at90.0fl 

- 114 

.. 96 

01:PTH SCALE: 1:2 
□RIWNG CONmACTOR: lA'fNfa.WESTERN 
CRILi.ER: 0. MAHURIN 

LOOIJEO: Fl. SOOll-l 
CHECKEO: B. ilLTON 
DA TE: 7112/95 

Golder Associates 

. 

-
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~~ ~ () 

~ 

U1 
... 45 w 

_J 

a.. 
~ 

~ 
c( 
(/) 

0 z 
~ 

·75g ~: 

< ~ -==- ~: 

I ... -~ 
:7:-:.:: ·-· - ... ... ... .. _ ... 

" - +>1 ... - . .. '. 
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Not to Scale 

' . 
Well No. PZ-204A-ss 

Boring No X-Ref· PZ-204AwSS 

PIEZOMETER CONSTRUCTION SUMMARY 

SuNey Coords: Northing: 1066430ft. Elevation Ground Level 466.7 ft. NGVD 
Easting: 515556 ft, Top of PVC Casing 468.16 ft. NGVD 

Drilling Summary: Construction Time log: 
Start Finish 

Total Depth 90.0 ft. Task Date Time Date Time -- -- --Borehole Diameter IC 1/4111, ll).!H&,Q 11,J 5 7/8 Ill'. (!4.0-UO.D ll) Drilling -- -- -- --Casing Stickup Height 1.50 ft. CME75 -- - -- --Driller Layne-Western Schramm Rotary ll'/21/SS 8:00 6/21195 14:00 -- -- -- --St. Louis, MO -- -- -- --Geophys.Logging: -- -- -- --Rig CME 75, Schramm Portadrill T660H Ga.sing: 6J22/9S 7::io 5/Z!/;5 7:35 -- -- --
Bi!(s) 6 1/4 in. ID Hollow Stem Auger Bit, -- -- - --NX Core, 5 718 in. Button Bit for Reaming -- - - --Drilling Fluid Auger-None, NX Core Water, -- - - --Air Rotary FIiter Placement: 8122/95 7:35 trl22/!l5 7:45 -- -- --Protective Casing 8x8 ln. §guare Steel, by 5 ft. long Cementing; -- ~ -- --Development - -- - -Bent<>nlte Gro1.1t ll'l2i/95 8!00 !1i!2195 9:00 

Well Design & Specifications Bentonite Seal 6122/!l'S 7:46 8/Wt5 8:00 -- -- -- --
Geophysical Log Basis: Geologic Log ~ ---

Casing string{s): C == Casing S "' Screen Well Development 

Depth I String(s} Elevation 
+ 1.50 - 79.50 C1 488.16 - 387.18 --- --79.50 - 89.10 S1 387.16 ~ 377.56 - ---89.10 - 89.43 C2 3n.sa - 377.23 --- --- ---- ---- - Stabilization Test Data: - -- ---- -- Time pH Spec. Cond. Temp(QC) 

Casing: c, 2 in. dia. Schedule 80 PVC, 
flush threaded with 0-rlngs 

C2 2 fn. dia. threaded PVC end cap 
(4 In. long or 0.33 ft.} 

Screen: S1 2 in. dia. Schedule 80 PVC, 0.010 in. 
machine cut slot, flush threaded with 
Ci-rings 

Sand Pack: 16-35 mesh Silica sand, 76.8-90.0 ft. Recovery Data: 

Filter Pack: Less than 50 mesh Silica Sand, 100 

74.5-76.8 ft. 90 
ao 

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry, ~ 
70 

I 
eo 

3.0-60.0 ft. !!'IQ 

40 

Bentonits Seal: Extra high yield Wyo-Ben (100%) M 
30 

Slurry. 60.0-74.5 rt. 20 
,o 

Concrete: 0.0-3.0 ft. 
Q 

0 ll!O ... 0 '50 80 100 

TIME (Minutes} 

Comments: 

supelVised by a •. TIiton Site I..AIDLAW/OU2 ftl-FS/MO 
Job Number 943-2848 Fil e Name PZ204ASS 



OFFICE USE ONLY 
OATE RECElVEO 

REF NO 122518 CHECK NO 

• 
MISSOURI DEPARTMENT OF 

NATURAL RESOURCES 
ROUfE TRANSMITTAL NO 

DIVISION OF GEOLOGY AND -
$ f A IE WELL NUM□EA CROSS REFERENCE NO 

' LAND SURVEY ~ .. ,,,'I'•" 

MONITORING WELL 
CHECKED BY EIIITEAEO 

Ph 1 "' '"' CERTIFICATION RECORD APPROVEO BY DA TE APPAOVEO 

INFORMATION SUPPLIED BY OWNER 

SITE I\IAME j WELL NUMBER 

L ,L)IOU/ .:v t:lt..'/A5£Tt,,,t I _")~),!/I T-'lRy /,4,1{ lt},C /t,_t:, ,;'i!- Jt;/IA- 55 
SITE ADDRESS C!TY STATE I ZIPCOot: 

5/ /'Jh/KLE:.i ,i.~(t. )!p, d.t?/ &5£ T1,,1A.I .1/4 6.:h/lp 
NAME TELEPHONE 

/.,1!1£,/,-:':.J ;t../J;;,/£ .) tj::,' 't.41-;:-; l.~i:c 3u/- 21'1- ..if//v 
ADDRESS 

' 
CITY - STATE IZ!PCOOE 

<-:,'2'.~: ,I J .l..~:wA'l,W)/ j,F .!Jt,,,/,;, ",:, &,.:,J /,:";,-1 

INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR 

LOCATION OF WELL COUNTY ;;-: L-&:Y2. SKETCH me LOCATIOI\I TO ntE WELL IN ING.l'..LEAOE ON ALL R»OS TRAVELED 

SHOW LOCATION IN f'f:~.if.,~ 
FROM tlEAREST TOWNS OR HIGHWAYS ,, 

SECTION PLAT ELEVATION "- < ~ 1~~;?' + 
■ 

AREA NO 
.,_ 

> - -- - --· -·--
~ 

i}e SMALLEST •·• LARGEST\< -, , ....__ ___ (', ____ '(, ----'• ____ '.i f ( ~. > ...-
-17 j' i._s,bR W 

,,,. 
< SEC, ___ TWN. N,RNG 

_,~ 11::: 
LAT. ---1td.__ • _f', :(/ LONG. ___i"f::'."_" .1~· fr• ) 

/ 
DESCRIBE LOCATION OF THE WELL SO WE WOULD BE ASi.-E TO VISIT IT MONITORll'IQWELL INSTALLATION 

CONTRACTOR'S NAME 

/.4t1,1/,,: lltEj7E4/ Cb., /4.c ,. DRILLING CONTRACTOR'S 

lh'OIE /lucord U>1 l1,oc110nol • lool 
LOCKING CAP • (.)'.)/ N /CUclo one) 

NAME .,<llom,l,ro1,nnhot 

--' CAP VENT• Y J Ji ,\c1rcJG DIIQ} /,;v.,,s ,r,f:;7,,-...,A1 cl. 
--

Topel R~ 
.~l'C 

Eb~B~~-;-- PROTECTIVE CASING 
~ Typo: :::,r£,£.:., TYPE OF INSTALLATION "/.,..~ . ...,. 

[l] ABOVE GROUND 0 FLUSH MOUNT Sllff: :;:·•,,,.-:,''>· :i' 
Ground ,of, -- lkuff tfola Oiarnfflllr. /l.'/.J ,, STATJC WATER LEVEL 
Smlaco <1/;;;.t., .Ful lta111 Dc1Wpll<ln ffl 
ElflvallOO: fl S11rl1u I r~--,c.M J:"r-~ lnformatkm In ,,. ' ·1•0 FEET FROM MEASURING POINT 
lhl• Qllumn to ; OA TE OF STATIC WA TEA LEVEL be 111ppllcd In 
the Feet from 
Surfaco column .\ . 

~- ·: PROTECTIVE CASING SEAL 
ELEVATION OF !olE,o,.SURltlG POINT 

~-#.,., Typt1. ~ Conc:11110 {/&,fl .1t:, 
~ Cuml!fl!Sbmy I.IEASURlNG POINT IS 

~PJ~:!:,tom ~~ C RISER PIPE , [l] TOP OF RISER PIPE 

,o -~ Longlh: Bl 0 OTHER Casln,.Saal· " ' ' ::.--
Dlllmli'ler: __2" ORILLII\IG EQUIPMENT 

-- Type ol MaiQJIBi: _j, "# .£bt1,'C::: 00 AIR ROTARY (i] AUGER 

BOREHOLE 
TYPE t,Yf.l ~1.~.,,1 

DU.METER: 5"f8 ,,. □ REVERSE 

ANNULAR S£AL 
ROTARY □ OTHER 

hpo: D &m1en110 Slwry CENTRALIZERS USEO 

' 
If! Cermm1 Slurry Ill YES, AT 3 /t:7,t/L 
0 Non Sk,rry Banlanrte 

@ STAINLESS STEEL 
BENTONITE 5£.ll 0 OTHER 

0.pth to Bau lypo:[EI !lanlcnlle Skury 0 NO al Ann11lllr Sut ""'" -~ D ttcn S!ulrv Benlontto 

Li111Qll1olSuiil: 1,/., fl MULTIPLE CASED WELLS - SECONDARY FILTER PACK SUBMIT ADDITIONAL AS BUILT DIAGRAM 
Dtpth to Bua 11 

1,I.,; Type; !i]Saod (Oplkm1l) SHOWING WELL CONSTRUCTION DETAILS 
Bullanlle Scat 
Daplh la Saw ":~ OM11.nuh1cllned INCLUDING TYPE AND SIZE OF ALL CASING, 

ol Stcondiuy Grain Slla: <So HOLE DIAMETERS, AND GROUT USED. 

Alter Pack:: U,.t:J Loon!h: ,£3' 
~r~! !-T•p ~ 

PRIMARY FILTER PACK 
OATE WELL CONSTRUCTION WAS COMPLETE□ 

7i:f' 
1, - .:l.:I · 95 Type: [f)S1!1111 - □M11111.dlld111ed I HEREBY CERTIFY THAT THE MONITORING WELL 

l GrllillSLl:a.: /t.·.:.J5 HEREIN DESCRIBED WAS CONSTRUCTED IN 

/#._,;), ACCORDANCE WITH THE DEPARTMENT OF NAT-
~ Ulfllflh; 

URAL RESOURCES REQUIREMENTS FOR THE ·- WtLLSCRu.N, CONSTRUCTION OF MONITORING WELLS. 
D1pth 11 " Lln111Lh: ,L,o 
B1tt.imal /j'I.:,,. 

. 
SIGNAT~ELP.NVCTO{ 

Uwi Scr .. n; .s SlotSIZ11: .,; . .;./t,, /J · , m · 
T 5t'i'I ,tx, #"-

SUMP DITAILS PERMIT NUMBER I DATE / - - ~/2..¼, k,1//1 /-.>?'1'5 L■ 1111th: u,j FL 
Plug Back Dlamet,11 ..,I. ,. S!GNATUZ::ZNG ✓AC? l/4 l Tota! Deoth 
Orialn.1 Type: ;,,'i'C.. /l '-c-<, • ""' 
TalllDa"l" 7ae> 

TYPE OF BACKFILL: :::;,,/,1,IJJ PEAM!T NUMBER I om / 
.f-:t,/..:ISC. ''-'✓II . ,., ?"lo 

-· -··---DISTAIIJUTION· WllllE 1>1111•,i,1r, i.ANII.HY M<ltlllfll!INCiWlll r:1ltll!IAr:l1H1 PINKIOWtnll 
'1,, 



"'""""" LAIDLAW WASTE 8Y8TIUl8 INC. 
SOIL BOREHOLE 

S1TE HAWE AND 1.0CATION DRIWG ME'l'HOD: 
6,25 Meh I.D, Hollow SteM Auger 

SAMPUNQ MDHDO: 

LA!DLAW□U2 RI-FSIM□ 
~EST LAKE LANDFILL 

OPERABLE UNIT 2 

SPLIT SPOON, 2.0 inch O.D./1.5 inch I.D. CSPl 

SHELBY TUBE, 3.0 lnd'I O.ll.12 13116 ;nch l.D, !SH) 

WATER LM. 

1'llE 
00£ 

NORTHING, !067463,60 
DATUM EASTING, 515463.34 ELEVATION 459.3 CASH; OEPTH 

OfilLL R1G CME 75 - TRUCK H□UNT SURFACE C0NDfTIONS 
ANGU: -90" EARtNG 

--.... -=- 1 --=- 2 .... -
--.... 
,__ 4 ..... .... ... 
'-..__ 5 
--.... .... ..... =- 6 ----7 -----a ----=- 9 ---::-10 -..... 
1-,,, 

--11 ..... ..... -.... 
=::-12 
"... 
'-
-13 

4 
7 
7 
10 

I 
2 
2 
4 

2 
2 
2 
3 

I 
4 
4 
3 

6 
s 
6 
4 

2 
E 
3 
3 

2 
9 
3 
2 

6 
B 
8 
7 

SH,IP1£MJIIER 
AND 

DESICRIPl1CIN CF IM1ERW.. 

~D: ~ . ' (0.0-2.2 F't.> St1f'F', d0.rk greenish gra.y 
'""- @ ., <5GY 4/1) to olive gray C5Y 611), SIL TY 
mi "' ~ CLAY, tra.ce Flne So.ncl, SR. i:larip, (CL>, SP 
~ (f"ILL) 0 ~= «'7.t> ea-11.:;• ~~;,a..1------------~---.-....,,.--=.~---....;,.;,.=.;~--=:;::; 

2:if ~ (2.2•6,0 Ft,) SoFt, bla.ck (NI>. CLAYtY 
e:m SILT, trnce f'lne Snnd, \JR, riolst to wet, 

<CL-MU, CF!LL) 

,__ 

IN 
11,1' ' 
llf7V 
csx, V 'O 

7V 
v,;; 
7V 

Q.t• V 'OEI 
rr, 7 V ,,i, V '9 

7V 
V '9 
7V 
V '9-

gf, 7 V ~ 
mi> V ,:;i,-

17 V 
V 'Q 

7V 
'"'l'l 

(6,0-12.0 ft,l Mixed wet wc.ste o.nd c::lnyey 
Silt 

(8.0-10.0 f't.) Mt,ced wet waste nni:I c::lnyey 
sll-t 

Cl2.D-14.0 Ft.) No Rec:overy 

Cl4,0-l5.0 Ft.) No Recovery 

SP 

® 

SP 
@ 

C453,:U 

SF' 

© 

--
SP 

® 

SP 

© 
(447.3) liM 

SP 

0 

SP 

® 

-------------------------------------------------------:: ------------------

LOG 
80RfHG NO. 

PZ-205-AS 

am 
1 ' OF 4 

DRIWNG 

DA'IE 

FHSH 
TIME 

11•00 

3125/95 3/25195 

R!MARKS 

Soll bec:OM'!S weot 
@ 4.o rt . 

l"rori 12.0~2a.o f' t., 
no snriples 
rec:011ered, but 
drilling indicated 
Mixed wnste nnd 
stlty day layers 

cc ..,. 
ro 

j 

t'}' 1/1 
l"l ~ 
'i}:. 0 

~ 



IIIJIIII SOIL 
LAIDLAW WASTE 8'18n!ll8 INC, 

SffE NAME RID t.OCATION DRIWHC MEffl00: 
625 tnch 

SAMPLING IIEIHOD: 

LAIDLAW /OU2 Rl-fSIMO 
SPLIT SPOON> 2.!l 

VEST LAKE LANDflLL SHELBY TUBE• 3,0 
IJPERABLE UNIT 2 WA'rERI.EIEI, 

llUE 
Do\1£ 

NORTHING• 1067463.60 
~ OEPIH DA.iUM EASTIN{j, 515463.34 El.£VA'l10N 459.3 

IJfflU. RIG CME 75 - TRUCK MOUNT sumw::E CONDmONS 
AHGI.E -90' El6WHC 

S.WPL£ HAMMER 

!( i I I I SltMPI.ENIJMBER 
DESCfllPnQNM\- UA1l'RW. I~ I 

.... (15,0-16.0 f"t.) Ne Recovery .... 
i--
i-. ::::-1 s ..... 

(16,0-18.0 Ft.) No Rec:over-y 5 O.D' 
i-- 5 r.w ,_ 

5 anti '-
::,-11 4 

..... -
.:..1a ._ 

c1a.o-20.o f't.) No Re-covery .... 5 a.a· ,_ 2 u - l CDZ) --19 5 
i----i-.... 
---20 .._ 

c20.o-22.o ft.l No Recovery - 1 a.o· 
I- a l!.W 
I- J cu;c, -~21 3 >-a; 

w - > - C - u 
=-22 w - <22.0-24.0 Ft.) No Recovery 3 {UI' « - 2 1.'5" C -- I <m z 

=-23 4 

----24 - C24.0-26 .. 0 ft.> No Recovery '- 3 a.a· - 3 air - 23 ,oii -::-25 50/1' 

-I-
I-
-26 .,_ 

<26,0-28.0 Ft.l No Recovery - 8 Q.0' - 6 au' 
I- s <al:) 
I-

:::-21 10 

.... ---28 <2H,0~Jo.0 ft.) Loosl:', durl< green,sh _. I o.o• grey . 2 rr, (5CiY 4/1). SANDY SILT, NR, We't, CML) - 4 <07.J 
I-
---29 5 -.... -.... 

BOREHOLE 
l.D. Hollow Ster. Auger 

int:h O.D./l.5 ;nc:h !.D, CSP) 

inC:h □.fl/2 13/!6 Inch l.D. CSH) 

I 
i 
SP --® --,--- ----SP -
© ------ ----SP -
@ -----,-- ----SP -
@ ------ ----SP -
@ ------ ----SP -
@ -----,-- ----SP -
@ ----

(43!.3) 28.D -----SP -
@) -----

LOG 
BORINC NO. 
PZ-205-AS 

9le:E'I' 

2 CV 4 

DRIIJ.IHC 

STARr FINISH 
TIE 1fM£ 

16•35 11,00 

O,\lE Df.lE 

3/25/95 3/;?5195 

ReMARl(S 

g: 
z 
0 
0 
(.!) 
z 
::i 
cE 
C 

C 
j;i 

8 
.,; 

cc ... 
a: 
n. 
' r-: .,. 

a, 

ci z 
a:i 
0 ..., 

,.,, 
::l< 

·= 
j 

~ 
0 
~ ::r: 
(.;) 

V, 
< 
11'1 
0 
N 
N 
a. 

~ 
::e 
i 
Lu 
...J 
c;: 



"""""'" SOIL BOREHOLE 
LAIDLAW WAST& SYSTEMS INC, 

SITE NAME AHO LOCATION DRll.1.JfC IEffODa 
6.25 inc:.h I.D. Hollow steM Auger 

SMF'LIIQ ME1H0D: 

LA!DlA\,//0U2 RH'S/HO 
WEST LAKE LAND•fLL 

OPERABLE: UNIT 2 

SPUT SPOON! 2.0 inc:h O.D.11,5 inch LD. tSP> 

SHELBY TUB£• 3.0 ll'lch O.D./2 13/!6 Inch I.D. <SI-I) 

WAliR 1.1\'EL 

TIME 

DAlE 
NORTHING, 1067463.60 

MTIJM EASTING• 515463,34 EI.E.VATION 459.J OASIIG DEPTH 

DRU.RIG CME 75 - TRUCK MOUNT SURFNJE C0N0m0HS 
ANCU: -90 • lilf.ARING 

SAMPL£ 1-WAfER 

- 6 
5 
s 

=-32 8 ---
=-33 -----34 -----35 -----36 --... --37 -.--.... -38 --,-.
--39 --,..... -:::- 4D -.... --41 ,----~42 ----43 ----::--44 ---

9 
3 
5 
12 

7 
7 
9 
9 

7 
l4 
21 
17 

4 
3 
3 
4 

3 
4 
4 
5 

2 
7 
11 
l8 

........... ..... ...... 
M •'II• ........ 

SAMPI.ENUIEER 
IHl 

DESCRIPTION OF' IMlERW. 

(30.0+JUJ Ft.) No !iinMptes collected 

(31.0-36.5 f't.) StlFF, MetllUM tlnrk gr-o.y 
(N4l, SIL TY CLAY, with thin F"ine s1;u1d 
layers CI' thick), MOiS"t. NR. {CL), 
CALLUVlUM) 

(J9.0-4•L2 ft.) ;,";,-r,_, Olive gra.'I 
<SY 4/1', S!LTI' CLAY, no;st to wet, NR. 
<CL> 

FroM 402-40.4 f't. wet, F,ne, sandy c:la.y 
10,yer 

froM 41.8-4i2,0 ft., wet, Fine, sctndy cla.y 
layer 

(44.2•49.0 ft.) CoMpact, oUve gra.y 
CSY 4/1), Fine SAND, tro.ce Silt. wet, NR. 
<SM}, CALLUV!UM) 

(428,Jl 31.0 

SP 

@ 

SP 

® 

...__ 

SP 

@ 
( 420.Jl 39 .0 

SP 

@ 

-
SP 

® 

-
SP 

C415,1) 44.2 @ 

--------------------------------------------------------------------------

LOG 
BORING NO. 
PZ-205-AS 

SHm 

3 c, 4 

DmWNC 

SfND' 
'l1ME 

16•35 

DAlE 

flHlSH 
TIME 

lltOO 

Di\TI:: 

3/25/95 J/25/95 

REMARKS 

5/21/95, 10.0 in, 
ID s-t&el c;cts,ng 
1nsto.llecl through 
10,25 in, ID o.uger-s 
to 29.0 Ft. 
Co.sing sealed in 
borehole with neo. t 
cenent Qr"out to 
sur-Fa.ce. 

g; 
a 
(..) 

Cl z 
::1 
~ 
0 

I::> .,. 
a: 
n., "' I <I; 
~ u"I 
.,. c;i 

O' "' 
N 
a, 



llflllll 
LAIDLAW WASTE 8'(8Tli!MS lffC, 

SOIL BOREHOLE 
sm: fiWIE ANO LOCATION DRIU.NJ IEH00: 

6,25 inch r.n, Ho1t9w SteM Al.lge.-

SAYPl.llG MltffiOllt 
SPLlT SPOON, 2,0 ir,c:h □.D.11.S inc;h [.D. CSP> 

LOG 
l0MtG NO, 

PZ-205-AS 
SHEET 

4 OF' 4 

DRIIJJNG 1..A!DLA\I IOU2 R!-FS/MO 
WEST LAKE LANDFILL 

OPERABLE UNIT 2 
SHELBY TUBE• 3.0 rnc:h O.D.✓2 13/16 inc:h (.D. (SH) START 

NORTHING• !067463.6D 
Q.l.11JM EASTING, 515463,34 

WATER L£\'EL. 

1IME 
om: 

EI.EVAllON 459.3 CASIHG DiPlll 
DRILL RIC CME 75 - TRUCK MOUNT SURF'AC£ CON1JIIONS 
AHGlE -9D" Bl:ARIHG 

1#.MPU:: tw.lM!ff 

---.... 
=-46 --.... 
::::-47 .... .... 
::::-48 .... .... .... 
-.,e.g .... .... 
L.... 

L.... 

'-50 .... 
1-, 

1-. .... 
r:=- Sf .... -.... 
::::- 52 .... .... .... 
:::-53 .... --
::-54 .... ,._ -;::-ss .... 
i.
i.-

=-56 .... ... .._ 
;::-57 --.... 
-::-58 
..... .._ 
:::-ss 
L.... .... .... 

.... 
~ ..... ........ . .... , 

WFI.EtlUM8ER 
MD 

DESCRIP1ION OF IM1rRfAL 

(44.2-49.0 f'1:.) Co..,pact, Olive g.-Qy 
C5Y 4/1), fine SAND, tro,ce silt, wet, NR. 
(SM), CALLUV!UM) 

Encl of' Soil Bo.-ehole Log at 49.0 f'"t. 

--
SP --
@ --------------(410.3) 49.0 --------------------------------------------------------

DATE 

TIUE 

11:00 

3/25/95 3/25195 

AEIWICS 

T0p of' wea~herea 
bedrock encounte~ed 
@ 48.5 Ft, 

~ 
0 u 
C) 
z 
::j 
iE 
C 

!3 
"" C: 
'-' 
,,; 

Ee 
ffi 
8 g 

Q 
~ 
c:i n. 
' ~ 

Cl' 

.. 
0 :z 
Cl 
0 
-:> 

t ..... ; 
~'. o,:, 
!o,l 

jl 
~ 
C 
So:: 
:c 
(.:, 

' ir.l 
C' I 

~1 
~ 
2s 

,n 
< ,n 
0 
N 
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a. 
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Not to Scale 

. - -
Well No. PZ-2os-As 

Boring No X-Ref· PZ 20s As 

PIEZOMETER CONSTRUCTION SUMMARY 
Survey Coords: Northing: 1067464ft, Elevation Ground Level 459.3 ft. NGVD 

Eastfng: 5154B3 ft. Top of PVC Casing 460.99 ft. NGVD 

Drilling Summary: Construction Time log: 
Start Finish 

Tot.al Depth 49.0 ft. Task Date Time Date nme - -- -- --
Borehole Diameter 14 1/4111, (D.o-as.o 11.) a t/4 In. (29,11-4!1.0 ft.) OrilUng -- -- -- --Casing Stickup Height 1.66 ft. CME75 3/aJl/95 18::IS 3/25/95 !1;00 -- - --
Driller Layne-Western CME75 4121195 14:T0 4/21/95 15::lO -- -- --St. Louis. MO CME75 5/&195 13:30 5/SIDS 15:30 - -- -- ~ Geophys.Logging: -- -- -- --'Rig CME 75, Schramm Portadrill T660H Casing: -- -- -- --61/4 in. and 10 1/4 in. ID Hollow Stem Bit(s) 2• PVC SJS/95 1e:oa S/5/!IS lG:06 - -- -- --Auger Bits 10• Steel 4/21/95 15:29 4121/96 16::lO -- -- -Drilling Fluid Auger-None - -- -- --Filter Placement: 5/5/95 18;05 6/5/95 18:45 -- -- - --Protective Casing 8x8 In. Square Steel, by 5 It. long Cementing: -- -- -- ~ oavetopment -- -- -- --Bentonlte Grout 515/&5 17.:QG /"i/5/Fi5 17:30 

Well Design & Specifications Bentonita Seal · wsi95 Te;W sisiir T7:iio" - ~ -- -
Basis: Geologic Log X Geophysicar Log - -Casing string(s): C "' Casing S = Screen Well Development 

Depth String(s) Elevation 
+ 1.66 - 38.55 C1 MIO.es - 420.78 -38.55 - 48.35 51 420.78 - 410.98 ---
48.35 - 48.68 02 410.98 - 410.85 ---

+ 0.70 - 29.00 C3 460.00 - 430.33 

- -- Stabilization Test Data: ---- -- --- --- Time pH Spec. Cond. Temp (°C) 
Casing: C1 2 in. dia. Schedule 80 PVC, 

flush threaded with 0-rings 
C2 2 In. dla. threaded PVC end cap 

{4 ln. long or 0.33 ft.) (C3-see comments) 
Screen: S1 2 ln. dia. Schedule BO PVC, 0.010 in. 

machine cut slot, flush threaded with 
O-rings 

Band Pack: 16-35 mesh Silica Sand, 36.0-49.0 ft. Recovery Data: 

Filter Pack: Less than 50 mesh Silica Sand, 100 

34.5-36.0 ft. 
90 
BO 

Grout Seal: Wyo-Ben Grout Well Bentonlte Slurry, I 
70 
110 

3.0-24.0 ft., Neat cement, 3.0-29.0 ft. JSO ... 40 

Bentonlte Seal: Extra high yield Wyo-Ben (100%) ff 
30 

Slurry, 24.0-34.5 ft. 
20 
10 

Concrete: 0.0-3.0 ft. 
0 

0 20 .. o <10 so 100 

TIME (Minutes) 

Comments: Surface Casing C3: 10 in. ID/ 10 7/8 in. OD Steel Caslng 

Supervised by B. Tilton Site LAIDLAW/OU:? R!-FSIMO 
Job Number 943 2B48 - File Name PZ205AS 



MISSOURI DEPARTMENT OF 
NATURAL RESOURCES 
DIVISION OF GEOLOGY AND 
LAND SURVEY 

MONITORING WELL 
CERTIFICATION RECORD 

INFORMATION SUPPLIED BY OWNER 
SHE NAME 

OFFICE USE ONLY 

flEf NO 122496 
ROUTE 

5 TATE WELL NUMBER 

CHECKED [JV 

~?PROVED IIY 

WELL NUMl!ER 

DATE RECEIVED 

CHECK NO 

TRANSMITTAL NO 

CROSS REFERENCE NO 

ENTERED 

'"' '"' '"' DATE APPROVED 

L ,4/J)t.,,)u..1 .dKIA:;£ 1!"'4- I --2v1J.1J ;-,.J.C.\ L dlllDF1L L. PE · ~o.5/1.5 
SITE ADDRESS CITY STATE 

M'o. 
NAME TELEPHONE 

.,:_'.,.;.-'/.J~J.V J.:.,;J.:7.£ ..._'i'" ..ST.£.;W.:i .,~,,,_-, 
ADDRESS 

/83/i ,V'. 4'?///'W/ 
CITY STATE 

Af'o 

INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR 

LOCATION OF WELL 
SHOW LOCATION IN 
SECTION PLAT 

COUNTY .5T. if_,µ,::, 

ELEVATION _______:L:j_•~<"3~---

SKETCti THE LOCATION TO THE WELL I 
FROM NEAREST TOWNS OR HIGHWAYS 

+ AREA NO _______ _ 

SMALLEST'.', LARGEST , 

____ \', ____ 1/, ----'·'• 

SEC. ___ TWN. 11 N.ANG. 5 -__(DR W 

LAT.~• ___:!.J_, --42.._ .. LONG. _jQ_~ ____d'_L· 3/S. · 
DESCRIBE LOCATION OF THE WELL SO WE WOULD BE ABLE TO VISIT IT 

IIOTE R<1cm1llllllraeuan"'~lo,,t 
M'111iCmal,n:ilM'1n:hul /------LOCKING CAP -C!,.f N {Clrcki<>nel 

~-------~/ CAPVEKT/Y ff /Clrclttoool 

~~r:;i;;!i/!,'/.3 Futlrom 
Elavllllon: f1 Surl'ace 

Information In 
thl• column to 
bti 11upplled In 
the Feet from 
Surf11c:a column 

::Pr~::!klm 
Culrl Solll· 

0.11th ta a. •• 
al Ann11Lu Sul; 

Dllptl! ta Bue ol 
Bentanlt■ ~,t 
Depth ta a. .. 
al Su,111ch1ry 
fllt1rPK.k: ... .. .. 

0111th lll 
Bottom al 
lhe S.Cnt ■n: 

,.,.,.,,, 
Tnlal Du lh 

.], i:;, 

'. -
k 

-~P.<J 

y i 

,;._; 

,•l.11 

.) . 

.),If 

.J7·.3/ 
:i,lf 

.31· .313 

•"'"'' 

,3,:1. n 
~,1f -I ~.1111.I 

PROTICTIVE CAstHG 
Typo . .:STUL 

Sua ,:')"1t::f'.t 5 
1 

,,r 

PROTECftvE CASING SEAL 
Typo: IE Conaete 

0 Cemool Slunv 

RISER PIPE 
Longlh: '/I),/' 

TypoalMaL111lal: .:S<'ll.t.ltl P 

BOREHOLE 
DIAMffiR: 

ANNULAR SEAL 

t3 

T ypa: II Elenl1111110 Slwiv 
[8 Ceman! Sluriv 
0 Non Slllrrv llalllonne 

BEKTOHm: SEAL 

rvim:[!l llantonrtoSlmv 
0 Nan Sluuy Bm11a111111 

Lul"(l1h al Soril--1!!:.;!__Ft 

S£CONOARY FILTER PACK 

,,. 

Type: [)Sand {Oplillnaf) 

" 
-

0Manullldurod 
Grwn S1!11: -C Su 

Lan11lh: /.,5 

PIIIMAIIY FILTER PACK 
+----1 Type: [llSand 

0Ma11uh1du:red 
□1111l1S1Iu: //,•.JS' 

lofl~h; 3~ 

,,i-+----jWELL SCREE 
UIOQth; lo 
SlolSIIa: 0,1.).10 

T ..lt' I/. 80 t"i-C 
Lr,---_JSUMP 0£TAILS 

L1rc,ith: ~~FL 

Dilmellr: ~ In. 

Ty,-: /Jf,/r';, 

TYPE OF BACKFILL: ~"'v/AID 

MONIT LLATION 
CONTRACTOR'S NAME 

DRILLING CONTRACTOR'S 
NAME 

TYPE OF INSTALLATION 

IE ABOVE GROUND 

STATIC WATER LEVEL 

□ FLUSH MOUNT 

FEET FROM MEASURING POINT 

OA TE OF ST ATJC WA TEA LEVEL 

ELEVATION OF MEASURING f'OINT 

MEASURING POINT 15 

!kl TOP OF RISER PIPE 

0 OTHER 

DRILLING EQUIPMENT 

0 AIR ROTARY lXI AUGER 
TYPE t',1/ ;/..l.;/. 

□ REVERSE 

ROTARY □ OTHER ____ _ 

CENTRALIZERS USED 

00 YES, AT d Tt,JT;}l-
[J STAINLESS STEEL 
0 OTHER ___________ _ 

0 NO 

MULTIPLE CASED WELLS 

SUBMIT ADDITIONAL AS BUJL T DIAGRAM 
SHOWING WELL CONSTRUCTION □ET AILS 
INCLUDING TYPE AND SIZE OF ALL CASING, 
HOLE DIAMETERS, AND GROUT USED. 

DATE WELL CONSTRUCTION WAS COMPLETED 

I HEREBY CERTIFY THAT THE MONITORING WELL 
HEREIN OESCRJBEO WAS CONSTRUCTED IN 
ACCORDANCE WITH THE DEPARTMENT OF NAT• 
URAL RESOURCES REQUIREMENTS FOR THE 
CONSTRUCTION OF MONlTORJNG WELLS. 

SIGNA URE {MONITORING WELL CONTRACTOR) 

.,,htA..- r ,,//.7ffc , .. 
PERMIT NUMI.IER DATE 

PERMIT NUMBER 

Uil.;>58 l<,>-~-1 
DATE ,,· 

/,,-b/•7'5 

'•"''""'l>',i,''11, OISTRIIIUTION WIIITE lllVi',!I ,,, CAtlARY ,.,;1rnn-11i1m, wr1 I r,.nNTllAf':1011 PINK/0\'ltlfH 



( 

l"liOJE.C'f; I.AIOLAWJAl•l'S 
PFICJECTNO: 943-28411 
LOCATION: SR10GETON, MO 

R0Cl( E 

OliSCRIFllON 

48 0.0--49.0 It. 

50 

See Soll Borehol1t Log 
Pz.205-AS 
49.0-54.0 fl. 
No samples collected 

405.50 
54 54.0-67 .5 fl. 54.00 

!i6 

B2 

e-4 

Fresh, medt11m to thinly 
bedded, pale yellowish brown 
{10VR 11/2), very ffne grained, 
weal!, ARGILLACEOIJS 
LIMESTONE. {ST. LOUIS 
FORMATION) 

62.3-69.5 fl. 
Grain size is medium grained 

01:PTH SCALE: U! 

C, 
0 .., 
g 
:i:: 
II. 
< 
EC r, 

DFllll!NG CClNTAACTOR: lAYNE-WESTEFIN 
Cflll.lJ:l'I: Q. MAHURIN 

RECORD OF DRILLHOLE PZ-205-SS 
DATUM: MSL BORING METI-iOD: NX Cera & waler 

ORILLING DATE: 5/17/115, 5/19/95 
OFllLL RIG: CME 75 

COOf!O!NATES N: 1Dlll'4113.M 
AZIMUTH: o 

J,Jolnt Pl..Jl!Mllt 
F.f'IIUI C-a.rvod 
11-,131,oa, lMJndoldnll 
Hoddnrl ST .SIOPPild 
F•F""flan l~tr11{1Yfar .. :; ~g d EL.EV ~~ ,a: 

FIQO fi .. ,. 
OEPTH :, 8@ iffi 

tl"l'l a: IC 
QCIQD 

.... .,. 
ll;ll!IIITN N'WC ■ -

1 93"'-

p~ l'H"..om. 
~ CL-0.,lnlll SM,._ CH~ 
~ HoH.ar.d 
VSl,V.~ QflF-an.,oll'iloll 

NU TA 

'M'Eo\NO ill!!!! 
!8~ :ll SUl!l'ACE 

DE$CRIP110H 
~ I 

• J,PL.SM,Fe 

J,Pl,SM 

O J,ST,SM 

• J,C,SM,Fe 

S,Pl.SM 

J,Pl.SM(2J 

• J,PL.SM 

r, 
z l: 

ffix .... 
i ~ iE~ w t; ,r ii, ... 
QI 

.i 

!§ 
0 

Sheet 1 C11 4 

COLLAR ELE.V: 41.i!U 
E: 515477. 711 

INCIJNATION: ,!IO 

NOT£S 
WATER LEVELS 

INSTRUMENTATION 

0.0-49.0 ll 
Borehole advanced with 
10.25 in. ID hollow stem 
augers 
49.0-54,() ~ 
Borehole advanced wlth 
9 7/8 in, bit u&lrig mud 
rotmy then 6 in. see! 
caslng grouled into 
annulas wilh neat cement 1 
Bedrock encountered i 
@-48.5~ 1 

5/18/95@ 8:15 
Began llQrino 

5/18195 @8:40 
End of Run 1 

LOGGED: 0. ALLOWAY 
CHECKEO, B. TILiPN 
OATE; &r.!0/95 

Golder Associates 



PFIOJECT: LA!OlAW/Fll•FS 
Pl'IOJE;:CT NO: 1143-2848 
LOCATION: SAIOGETON,MO 

FIOCK1Yfl 

DESCRIPTION 

54 54.0-67.5 fl 
Fresh, medium to thinly 
bedded, pale yellowish brown 
(10VR !W), very line grained, 
weak. ARGIUACEOUS 
LIMESTONE, (ST, LOUIS 
FORMATION) 
65.0-75 .. 9 IL 
SCl'ettered chert nodules 

66 65,8-66,0 ft. 
Claystone layer 

67.5-99.Sft. 
Fresh, medium to lhinfy 

58 bedded, pale yellowl.sh brown 
(10VFI 812), very line grained, 
weak, LIMESTONE, {ST. LOUIS 
FORMATION) 
Stylolilic 

69.5-75,9 lt 
10 \fery line to micra<:rystalline 

zones of thinly laminated 
ls.yel"S of clay within lhe 
llmeatone, oolor hi medium 
light gray (NG) 

72 

74 

7& 

78 

eo 

76.fi.n.4 rt. 
Arglllac8Qus layer 

78.7•80.0 It. 
Argilt.ceoU$ zone, unfilled 
vuga (1·3 mm. in diameter} 

l'la'TI-I SCALE: t :2 

(!l 
0 ... 
t) 

:i: ... 
< a: 
i::, 

CRILI.lNG CONTRAc:TOR: lAYNE-WESTi:AN 
OAILI.El'I: 0. MAHURIN 

RECORD OF ORILLHOLE PZ~205-SS 
DATUM: Mst 

Sh!lltlt :2 al 4 

COLLAR ELEV: 4!i!i,5 BOA1NG METHOD: NX Cmo I. .. ater 
OAILUNG OATE: 51\ ?/95 • 51\!IJS5 
CRILL RIG: CME 75 

COORCtNAi"ES ~- l0G741l-1.li4 E: s154n.1a 
INCUNATION: •fiO 

J.lal'!t 
F-FM 
s.5h<lor 
li!-Bocl!ing 
F-Fc,ialion 

0 EU'/ a: 
z OEPTH :::, 

!FT/ 0: 

AZIMUTH: O 

l'L•Plonar' 14' ......... ,,..,oemm 
C-CIJNIIII K~ Cl.,Claylftrl 
U-Un<Ulq SM.,.,,,_; Cl-1-chlconbr 
5T-liffl>pod ~ H~ 
1.1 ... ~- VR-V.Aoua, ~ Fhd 

► m .. OISC 0 TA a: 
!@~ F!QO ~~ TYl'EAAD !Ss a 88 u a: 

,l!w SURFACE "' au< .. a: (II:-.~~ DESCl!ll'TlCU oaaa 
:a:tlll'W't,, 

LOGGED; 0. AU!JWAY 
CHECKED: S. TILTON 
OAT!i': li/20195 

.... ,, .. 

J,PL.R 

B,PL.SM(2l 

J,PL.SM,fe 

J,PI..R,Fe 

J,PL.R 

J,Pl.R [2J 
J,l,R 

J.PL,R 

J,l,R 

J,I.R (3) 

J,PL.R 

J,PL.R,Fe 

• J,PL.R 

J,PL,R 

J,IJl 

J,PL,R 

• J,PL.R (2J 

l!l a 5, :z: 
a:;>< E ~ "" .. .. 
~)!! z w ... .9, 

!:l! a ... 
fli ~ii; i!,i z 

;;; a Cl 
J; a. ;!l; .. 

olgg~ ,..._,,.._ 
~rt::~! 

z 
Q 

i 
ii: 
Q 

... 

NOTES 
WATEA LEVELS 

INSTRUMENTAilCN 

5/18/95@ 10:40 
End of Run2 

5/18/95@11:45 
End of Run3 
Ended drilling /or Iha 

l 
i 
j 

Began dnlnng 

day due 10 lllld wealher. l 
5/19/95 ~ 7:40 

~ 

Golder Associates 



PROJEcr: LAIOU.W/Al•FS 
PFIOJECTNO, 1143-211.<18 
LOCATION: BAIOGETON, MO 

AOCICTY 

DeSCAIFTICN 

80 67 .5-99.5 ft. 
Fresh, medium to thinly 
bedded, pale yellowish brown 
(10YR612}, veiyfine grained, 
weak, LIMESTONE, {ST. LOUIS 
FORMATION} 
Stylolilic 

81.&-86.4 It 
82 Argil!aeecus zone, unfilled 

ltUQll, (1•3 mm. In diameter} 

84 

BS 

88 

94 

96 

64.5-86.4 ft. 
Color grad11$ to light olive 
gray (SGVB/1) 

88.6-93.8 ~ 
Argillaceous, vuggy. color is 
light orive gray (5GY 611) 

94.5·97.5ft. 
Argillaceoui;, oolor is light 
olive gray (5GV 6/1) 

OEFTHSCAI.E: 1:l! 
OAlillNG CCNTRACTOR: LAVNE-WESTS'IN 
CFllLLEFI: C, MAHURIN 

RECORD OF DRILLHOLE PZ-205wSS Sbeet 3 of 4 

COLI.AA Sl.SV: 4511,5 BORING M!;;THOO: NX Can, & Wlltet 
OAIWNG □ATE; 5/17195 •5/l!l/95 
OAILLFIJG: CME 75 

• 

LOGGED: 0. AIJJJWAY 
CHECKED: S. TILTON 
DATE, B/20/95 

J,Pl.R (2) 

J,PI..R 

J,Pt.R 

J,Pl.,f! 
J,PL.R 

S.Pl.SM 
J.PL.SM 
J,PLSM 

J,C,SM 

J..Pt..R 

B.PLSM 

J,PL,SM 

DATUM; MSL 
COOFl!JINAi'ES 'I: IQS7.ca:J.54 
AZIMUTH: o 

I 
, l 

e: !115477.711 
INCUNATIOH: •SO 

NOTES 
WATER LEVE\.$ 

INSTRUMENTATION 

5/19/95 @9:15 
l!:nd of Run 4 

5/19{95@ 10:40 
EndofRl.m5 

Golder Associates 



----------------------------------------------·, .. , 
PROJEc:T; lAIDLAW/Rl•l'S 
PROJECT NO; 90-2'48 
t.OCATION! !IR/DGEil'ON, MO 

.. 96 

i.. 98 

OESCRIPT!ON 

67.5-99.5 ft 
Fresh, med]um to thinly 
bedded, pale yallowish broM 
(10YR 6/21, vefY fine grained, 
weak, LIMESTONE:, (ST. LOUIS 
FORMATION) 
stylolllic 
97 .5-99.5 It 
Thin clay laminae 

CJ 
0 ... 
0 
:!: 
11. 

~ 
(!) 

RECORD OF ORILLHOLE 
BORING METHOD: NX Core & waler 
ORIWNG DATE: 5t1711'15• !lltll/95 
DAILL RlG: CME 75 

J.Jont PL•l'I- p.-
F,Fu c-cuv,,.t I(~ 
a.a- u-~ ~ 
B&ddng ST-SIIPIIOd Fl-llouj#I 
F-Fol.a""' 1.r ..... 111,11,,,. Wl-V.~ 

,. ljl._ 
0 IC !2 ELEV 1l!~ jw., -- "' AQD z co 

D!;P"!H ::) ug t:I a: 
b ~Bil a l., 

(FT) "' "'g OCIC ....... .... ....... N9111UII- " .. 

pz .. 20s-ss 
DATUM: MS!. 

Sl>fft 4 of 4 

COL.LAA El.EV: ~9.!'J 
COOl'IOINATSS N: 1007483,54 
AZIMUTH: o 

E: 515477_711 
INCUNATlON: -SO 

"-"F!IOD:lo 0 2 a.-ei,i,y1n11 3i ;!:: ~ 0 
~ ffix " 9 

iii ~ H·Haltd ~; z .... .9, 

I GRF"°""""Flod IU ... )( NOTES 
I: =!i ~ w WATER U.VELS CATA w- ., 0 a: it z 0 INSTRUMENTATION I.I - ... 

T'l'PEAND ~ ~ iJ ::1!!!1 ! SUAFACI! .. -
o; "' 

OESCR!.PTIOII 3,lti,:' Cl U&!2 ::2Ji!Hll! o,::J;;,: 

1 J,1,R.Fe 

J,PL.SM,CL 

5/19/95 @ 11:.'lO 
Finished drilling 

End of Rai>otd of Drillhofe !19.50 lil!l.50 
af 89,5 It 

--102 

.. ,04 

-100 

-- ,cs 

i-110 

DEP111 SCA!.!:: I :2 
ORILIJNQ CONTRACTOR: tAYNE,,WESTEAN 
ORlUER: 0, MAHURIN 

LOGGED: 0, IJJLJWA'r 
CHECKEO: B, 111.TON 
OAT£: 6/2D/9S 

Golder Associates 
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Well No. PZ-2os-ss 
Boring No. X-Ref: PZ-20s-ss 

PIEZOMETER CONSTRUCTION SUMMARY 

Survey Coords: Northing: 1067484 ft. 

Easting: 515478 ft. 

Drilling Summary: 

Total Depth 99.0 ft. --------------Borehole Diameter s 314 in. (O.o-S4.o tt.J s 11a in. (S4.o-99.o tt.) 

Casing Stickup Height 1.66 ft. 
Driller Layne-Western 

St. Louis, MO 

CME 75, Schramm Portadrill T660H Rig 
Bit(s) 6 1/4 in. ID Hollow Stem Auger Bit, NX Core, 

5 7/8 in. Button Sit and 9 3/4 in. Trlcone Bit 

Drilling Fluid ____ A_u..;ag_er_-_N_o_n_e,_N_X_Co_re_W_at_e_r ·~ 
Air and Mud Rotary 

Protective Casing SX8 in. Square Steel. by 5 ft. long 

Well Design & Specifications 

Basis: Geologic Log ~ Geophysical Log ---
Casing string(s): C = Casing S = Screen 

Depth String(s) Elevation 
+ 1.66. 88.57 C1 461.78 - 370.96 

88.57 - 98.37 S1 370.96 - 361.16 

98.37 98.70 C2 361.16 - 360.83 

+ 1.00 54.00 C3 460.50 - 405.53 

Casing: C1 2 in. dia. Schedule 80 PVC, 
flush threaded with O-rings 

C2 2 in. dia. threaded PVC end cap 
(4 in. long or 0.33 ft.) (C3-see comments) 

Screen: S1 2 in. dia. Schedule 80 PVC, 0.010 in. 
machine cut slot, flush threaded with 
O-rings 

Sand Pack: 16-35 mesh Silica Sand, 86.0-99.0 It. 

Filter Pack: Less than 50 mesh Silica Sand, 

84.5-86.0 ft. 

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry, 

3.0-70.0 It. 

Bentonile Seal: Extra high yield Wyo-Ben (100%) 

Slurry, 70.0-84.5 ft. 

Concrete: 0.0-3.0 ft. --------------

Elevation Ground Level 
Top of PVC Casing 

Construction Time log: 

Task Date 
Drilling 
CME75 S/18/95 

Schramm Rotary 5/211115 

Geophys.Logging: 
Casing: 

459.5 ft. NGVD 
461.78 ft. NGVD 

Start Finish 
Time Date Time 

8:lS 5/19195 11:30 

13:30 5/21/95 1';30 

2• PVC 5121195 14:25 SJ2119s 14:30 

6" Steel 511119S 7:30 S/11195 n:oo 

Filter Placement: 512119s u:40 S/21195 1s,1s 

Cementing: 
Development 
Bentonite Grout 51W9s ,s,20 SJ211115 ,s,35 
Bentonite Seal siru9s ~ V2ms Ts:20 

Well Development 

Stabilization Test Data: 

Time pH Spec. Cond. Temp (°C) 

Recovery Data: 

,oo 
go 
eo 

I 
70 
eo 
~o 

I I 
I 

I 
I 
I 

= 40 .. 
30 
20 
10 

0 
0 20 eo eo ,oo 

TIME (Minutes) 

Comments: Surface Casing C3: 6 1/8 in. ID/ 6 5/8 in. OD Steel Casing 

Not to Scale Supervised by W. Hers! Sile LAIDlAW/OU.2 RI-FSIMO 
Job Number ----94-3--2-8-48 ____ _ File Name PZ.205SS 



MISSOURI DEPARTMENT OF 
NATURAL RESOURCES 
DIVISION OF GEOLOGY AND 
LANO SURVEY 

MONITORING WELL 
CERTIFICATION RECORD 

INFORMATION SUPPLIED BY OWNER 
SITE NAME 

OFFICE USE ONLY 
REF NO 

HOUTE 

STATE WELL NUMUEH 

C!!ECKEO UY 

APPROVED BY 

WELL tlUMllEA 

DA TE RECEIVED 

CHECK NO 

TRANSMITTAL NO 

cnoss REFERENCE NO 

ENTEAEO 

'"' f'!>2 "' QA TE APPROVED 

LAIDLA~, B12m-.e:.ro>-J s,,,11 '"-''/ LN-JDnLL Pi!· -'\QS.SS 
SITE AO!lRE5S CHY 

.:rr. ('HM2L£S Qio:. ~D. 
NAME 

LAIDLMI ~/ASlE.. ;:S, 51"£M<:, I":.:. 
AOOHESS CITY 

lb'.ltl, I i:J01.)/\l l'~ 

INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR 

STATE 

Mo 
TELEPHONE 

ZtPCODE 

31'1-.:;,<11-~-110 
STATE 

/v1 __, 

LOCATION OF WELL 
SHOW LOCATION IN 
SECTION PLAT 

COUNTY ~·o~T~•-L..,_,=='~-'~· __ 
ELEVATIQN _~•~5L-/4·~'--

AREA NO 

SKETCH THE LOCATION TO THE WELL INCLUDING MILEAGE Otl ALL ROADS TRAVELED 
FflOMNEAREST TOWNS OH HIGHWAYS 

SMALLEST'• LARGEST''• 

SEC. ___ TWN. -,I J N.RNG 5 .~)R W 

LAT. ~• __:!__i.._ ---2.i_ ~ LONG. ~" ~• ~-" 

DESCRIBE LOCATION OF THE WELL SO WE WOULD BE ABLE TO VISIT IT 

Groond 

~::!:i10n; 1/Si, S1 ;:~t!";m 
lnlorm■llon in 
th[■ column lo 
be !IUllPlicd In 
the Feet from 
Surf■co column 

0.pth lo Bau 
el Annul.Ir Sul: 

O,plh to Ban ol 
Bf:nlonll• Sul: 
0.plh to BaH 
ol S.candary 
Altar Pack: 

Depth lo DP 

0.plh to 
Bottom ,1 
the Scn11n: 

Ortalnal 
T,~I 0. t 

., '7 

,/, "/ 

,;ic.l t:J:,

t.1111~/,;ne BOREHOLE 
00.METER: 

ANNULAR 5£AL 
Type: □ BllnlDIWI Slurry 

I] Ceman! S!u11y 
0 Non Slurry (J1mlani!o 

BENTOHITE SEAL 

Type-:IJI Bcm1on1111 51.rry 
0 Non Slurry BoolCJnlle 

La11C1lh DI Salll: __ // __ F\ 

SECONDARY FILTER PA.CK 
Type: @Sand {0pUu1aQ 

0Manuledwl!d 
G111111 SL!o: < 5v 

Lon11th: /,$ 1 

PRIM.\RY ALTER PA.CK 
+----! TvJ!V:l'.l]saoo 

OManullldUll!d 
Grllln SL!u: /" •• 15 

Length: 1.2.!J 

WE LS REEN 

Lanolh: lo' 
Sla\SL!e: 0,010" 

T • l c..., 
LJr-jr---__jSUMP DETAILS 

L•l'lllh: 0. 3 FL 
Dl1m1tlr, ;,. hL 

Typt: t>Ve,. 
TYPE OF BACKFILL: ~HID 

DRILLING CONTRACTOR'S 
NAME 

Hl'EOF INSTALLATION 

(] ABOVE GROUND 0 FLUSH MOUNT 

STATIC WATER LEVEL 

FEET FROM MEASURING POINT 

OA TE OF STATIC WA TEA LEVEL 

ELEVATlON OF MEASURING PO!NT 

MEASURING POINT 15 

ua TOP OF RISER PIPE 

0 □THEA 
DRILLING EQUIPMENT 

0 AIR ROTARY O AUGER 

TYPE 

0 REVERSE 
ROTARY 0 OTHER 

CENTRALIZERS USED / 

00 YES, AT ~/l)l).J( 

@ STAINLESS STEEL 
D OTHER ___________ _ 

D NO 

MULTIPLE CASEO WELLS 

SUBMIT ADDITIONAL AS BUILT DIAGRAM 
SHOWING WELL CONSTRUCTION DETAILS 
INCLUDING TYPE AND SIZE OF ALL CASING, 
HOLE OJAMETERS, ANO GROUT USED. 

OATE WELL CONSTRUCTION WAS COMPLETED 

5·ol/-'t5" 
I HEREBY CERTIFY THAT THE MONITORING WELL 
HEREIN DESCRIBED WAS CONSTRUCTED IN 
ACCORDANCE WITH THE DEPARTMENT OF NAT
URAL RESOURCES REQUIREMENTS FOR THE 
CONSTRUCTION OF MONITORING WELLS. 

/ 
PERMIT NUMBER 

DISTRIBUTION: WIUTE 1ww;io1t1 CANARY I.JnN1rnnmr. WEI I r.nt1Tf\Ar.rnn PINKIOWNffl 



Ill/I/Ill SOIL BOREHOLE LOG 
LAICLAW WASTE 8¥8TEM8 IHC. 

srrE NAME ANO LOCATION DRIUIG UEftiQa; BCIRINONO. 
6.25 inch I.D. Hcllow SteM Augl!'r PZ-206-SS 

SHEEr 

~ MEtHOD: I OF' J 

LAIDLA\v\RJ-FS\MO 
SPLIT SPOON• 2.0 1nc:h 0.D./1.5 inch l.D. (SP) DRIUJNG 

WEST LAKE LANDFILL SHELBY TUI!£;• 3,0 lt1ch 0.D./2 13/16 lnc;h l.D, (SHl STMI' FINISH 
OPERABLE UNIT 2 WA1ER LEVEL TIME TIME 

llllE 14•30 a,sa 
OA11£ D,\1E °"ii;; 

NORTHING, 1068030,83 
CASING rlEPIH 3/9195 3/10195 nAlUM EASTING• 515809.4S El!.VATION 458.4 

~RIG CME 75 - TRUCK MOUNT SURFACE CONDmCINS l,(et tc Muddy sand adJncent to access roo.cl; 

J,tQ..E VERT!CAL ENING no vegeto.tion. 

SAMPlE lil.MMER 

!I 3 I I I SM.Fl.£ MAEER I 
~ ""&a, ~Miii.t 

l!I !&W!!<S p !! I I 
- 23 O.l't' • • ·M C0.0-6.0 Ft,) Dense, Ml;'dlUM llght grnli -.... 29 [ii' • (N6>, LIMESTONE Gfi!AVEL and SAND. R, dry, -... 

1•0~, lo•• -- 20 ·- (GP), CrILL) SP ----- 1 22 ii • 
0 -...; • • -.... II • - t; 

;l,: - • • -.... lo • - \: 

:::- 2 . . ..... ,__ -3 Q.9' It :-~ -... IS 1f.W • -... 
10 45'.i'J. • -·- ' SP -- 3 30 .. . -

® -- . ' -
i- lo • -.... • • -... lo • -
---- 4 • • 'le 

..,.._ -.... 33 Q,!'11 -.... 25 3'1r • • -.... ;;~, ... • -i... 16 • SP -=- 5 
18 lo .. 

@ -. ' -.... .. • -... •• -

j '. 
I 
I 

6 
0 .... ~ Q! 

i :r:: 
c.., 

:i 

,r., 
I- • • (452,4) 6.0 -- s -.... 6 0.4' ~ C6.0-15,6 Ft,) Flrn, MCdE"rnt:e yeUaw,sh -.... 5 2ff br-owl'I <lOYR 5/4), CLAYEY SIL. T, little -... 

3 (2Dl0 Ftne so.nd, Iron sta.ined, lnM1na.ted, NR. -i- S:P --7 4 dnMp, (CL-ML), (LOESS) 

0 -- -- -- -- -=- 8 - - -J 0.9' 

~ 
-- J .u -... -... J ◄ 'tU SP ---- 9 5 - -... ® -i- -

C'' ... 
"' 

fi:i 
... 
M 

s 
t!) 
~ c., 

g ~ 

i- -.... -::-10 ..... - -2 :.r -... 2 u M -- 3 kllll3l -i- SP -:;:-11 4 

© -- -... -;._ -
t::. 12 -

h- - -... l !.&· -- 2 l!]'" --i- J ,aaz, I SP ... @ l,:;.7 l"t_ bt>COMlng PIO;St -..._13 J 

0 --@ !J.2-13,3 Ft .• Mt>dk.<n dnrk gray {N4}, -,_ SILTY CLAY -jl.:: ... 14, -
~ i- -

·---
2 ij,8' ti SP -... J tt -... 5 ® -..... (10".C.) - -I~ 

al I "Z' 
a:i l <IJ 11'1" 

I 11'1, M ID . 
"Z' ot 
C' fol· 

N 
a. 

i 

·: ~ 
0 ::E z < z 
Cl LL. 
0 ff .., 



IJ/11/1111 
LAIDLAW WASTE 8YSTl!li8 INC, 

SITE NAM£ ANO LOCA'ilON 

l.AIDLA,,.,\RI-F'S\MO 
WEST LAKE LANOF'ILL 

OPERABLE UNIT 2 

NORTHINCi• !068030.83 
DAiUM EASTING, 515909.45 EL£VATfON 458.4 

SOIL BOREHOLE 
-,..,&Q IIEMIO: 

6.25 Inch I.D. Hollow Ste,,, A1,.1ger 

SVl,.IG MEl'HDO: 

SPLIT SPCIDN• 2.0 :nch □.O.lt.5 /nch 1.D. (SPl 

SHELBY TUBE• 3.0 ;nc:h 0.D./2 13/16 inch l.D. <SH) 

1'IIE 
DAlE 

CASING DEF'IH 

LOG 
EiORiNG NO, 

PZ-208-SS 

SHEEI' 

2 CF 3 

DfflWHG 

START FINISH 
TM£ TIME 
14•30 s,so 
D.1.111: DA'IE 

3/9/95 3/10/95 

DAil. RIG CME 75 - TRUCK MOUNT SURF'ACE C0NOflIQNS \,/et to nvddy sand DdJo.cent to access ron~ 
HQ.£ VERTICAL 

SALtPU: Kf,MM£R 

,__ 
--.... 

BEARING no vegetn t1on. 

StMPI.ENIMD 
NI) 
~ 0F IIA1ERW. 

A~ {6.0-15.6 f't.) F1rn, Moclera.te yiUow15h 
1:trown CI0YR S/4), CLAYEY S!L T, little , nfme so.nd, ir"OI\ sto.ine,;I, lc.Mltto.ted, NR, 

;:-16 
--

~ ...,. do.np, CCL-ML}, Cl.DESS) 
1.e; ~ LJ (!5,G-17.6 Pt.l firn, dc.rk grc.y CNJ), 

5 
I 
SP 

isi ® C442.8) t---, 

=-11 ---

l 
2 
s 
7 

,;!, ~ r, SIL TY CLAY, do.np, CCL). <LIJtSS) 

~~i----,,,..,--,.,....._......,..,.._,,,.....,,.,.._-,-----------'-"-'-_:__,.;~ 
((7.6-18.0 Ft.) Stif'f', ot;ve gra.y 

S? 

® C-'140.8) 17.6 

-.... .... 
~19 .... .... .... 
-20 ...... .... ..... 
i-

:::- 21 -I-.... 
::-22 .... .... 
:::_ 23 
'.... .... 
;::_ 24 ... -.... .... 
-25 .... .... .... 
i-

:::-2& 
L... .... 
I,,_ 

:::-21 .... .... 
-..... 
,...._28 

i-:,_ 29 
1-.... 
I,_ 

I 
3 
3 
4 

ha.ttr'\er 1.7• 
""'S"~ l.ii' 
2 B5Z> 
4 
4 

2 
2 
2 
3 

3 
2 
3 
s 

1 
I 
5 
5 

I 
2 
3 
3 

t.s· 
air 
75¾) 

1,7' 
1ilf 

kam 

.... 

,_ 

--

-

..... ,. 

(5'1' 4/1}, CLAY, little sitt, NR. MOist, 
CCL>, CL□ESS) 
(18,0-22.8 f't,) F'lrM, olive grny 
CSY 4/1), CLAYEY SIL r, 1:M.Ce F;ne sa.nd, 
NR, Moist, (CL-MU, (L□(SS) 

(,22.8-29.7 i='t,) F',r-n, lJght Olive grc.y 
(SY 512), CLAYEY SIL i. !¥"On st::i.lned, 
lor,inc. ted, NR. noist, ,CL-Mt.), CL□ESS> 

@ i:!4,5-24,8 i"t., SOl"le so.nd, wet 

e 27.2-/:9.7 f't,, wet 
I!! 27.4-27.6 f't .. i",nll' to Meo'1un sand 
lo.yer-s; 

E! 28.6-29.7 f't. little sand 

<29-7-31.3 Ft.) F'.rM, Med,UM dc.rk g,-oy 
CN4), CLAYEY SILT, NR, do.Mp, CCL-ML), 
CLOESS) 

-
SP 

@) 

t---, 

SP 

@ 

----
SP 

@ 

-
SP 

@ 

-
SP 

@ 

.,__ 

SP 

@) 

RSWO(S 
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"'""""" LAIOJ.AW WASTE SYSTEMS INC. 
SOIL BOREHOLE 

SI'!! NAME AND U)CATION DRILi.iC MEIHOD: 
6.25 inch I.D, HoUow Stl!'M Auger 

~ MflHODt 

LAIDlA\11\RI-F"S\M□ 
VEST LAKE LANDFtLL 

OPERABLE UNIT 2 

SPLIT SP□OH: 2.0 ;nch O.IL/1.5 ;ni:h 1,0. CSP) 

SHELBY TUBE• 3.0 Inch □.D./2 IJ/16 inch [.0. CSHl 

NORTHING• 1068030,83 
~lUM EASTING• 515909.45 El.£VATION 4 58.4 

WATER LEWI. 
'TIME 
DAYE 

CASINQDEPIJ,I 

ORlJ. RIG CM£ 75 • TRUCK MOUNT SURflfiCE COMJl10NS 
NC.£ VERTICAL !EARING 
!!iAMPt.E HNAIER 

.... .... 
i--:::- 31 .... .... 
1-

::-32 .... .... 
-33 -1-.... 

:::-34 
i
i,_ 
'--35 .... 
i
i--=-36 -.... 
i-

~37 

t 
4 
12 
16 

2 
E, 
7 
8 

a 
2 
2 
4 

7 
8 
7 
8 

: : : : 1-
••• : 1--

:::: : : : : 
)°"~ : : : : 

..... 4 

....... ' 
11-1-'II• ..... ...... 

2:1' • •" tt .... 
lDfl,; '. '.:; 

' ' ... ..... 
■' ,w .... 
'I Ill-

I:)''"' 
i.o· : : : : IJ 

145~) .... ,, 

no vegeto.tion, 

SMIPl£ NIAIIER 
NG 

D£SCRIP110N a, lMll!RW. 

(29,7-31,3 rt.) F';.-... , nedlVM cl11.rk 9ro.y 
CN4). CLAYEY SILT, NR, clc.P1p, CCL-ML), 
<LOESS) 

@ 31.1-Jl,J l't,, wet 
(31.3-36,';j ft.) CoMpQCt to loose, 
...oderci te to dcirk yellowliih brown 
<lOYR 5/4-LOVR 4/2), f"-r, SAND, 
troce sat, NR, wet, CSP), (ALLUVIAL) 

I,'! 35,9-36.9 Ft., SAND and CLAY 

SP 

(427.1) 31.3 @ 

SP 

@ 

,___ 

SP 

@) 

<421.5) 36,9 SP 

.... .... 
~§§• • • (36.9-37,7 · Ft.) Stiff'. olive grc.y 
:'!-, ' • - CSY 4/1), CLAYEY r-... SAND. NR, 

'i • MOIST, <SCl, (ALLUVIAL) '420.7> 37.7 
1--.:_,;(3;;,,7:..c,"'7,.,,,-"'4..=1.1;.:.:;r6•t"' .. >;.,.:;;si=i-t""1r"",'"'. --!o;fu"'v"'e-,,,9""r""ay,,....------------t 

@ 
i
'--38 ,_ -.... .... 
~39 .... ..... =- 40 .... 
I
I--=- ,41 -i.-
i.-

;::- -42 -.... .... 
'--43 

6 
a 
3 
ll 

6 
7 
12 
16 

t.o· 
2.a'I 
('50'~ 

....... .... .... 
I ■ •• ......... 

-
-

-

·-2 0.1· l4 
23 :ra: ·• · · n 
so,o•k'isr., : : : : -

5011· o.o• 
ili" 
csr., 

I-

-

(5Y 411'. CLAYEY SILT, trQ.Ce S!lnd, -
lar,mnted. NR, Ht, CCL-MU, CL□ESS> 

(41,1-43,0 H,) Cor,pa.ct, olive gray 
C5Y 4/1), ,;ne SAND, trace sat, NR, wet, 
CSMl, <ALLUVIAL> 

End of" So;I Bor-ehole leg o.t 43.0 f't. 

See PZ-206~Ss Record Ot Dr,llho\e For 
rock clescr;pt;ans 

(417.3) 

(415,4) 

SP 

@ 

SP 
4).1 t,;';'\ 

® 

43.J SP 

@ 

-SP 

@ 

--------------------------------------------------------------------------

LOG 
Bi:iRiNO NO, 

PZ-206-SS 

SHEET 

3 OF 3 

DRIWffG 

Sl'ARI' FINISH 
TllolE 

14130 

1lME 

8•50 

DA.tt Ml! 
3/9/95 3/10/95 

Split spoon wet 

Split spoon wl!'t 

Add wo.ter to 
lnSlde of 
cu.ig~rs to 
prevent so.nd 
blow 

SpL;t spoon 
reF'\.1sal at 
43,D feet; 
auger to 
44.0 •eet 
Split spoon 
.-er,...sal o. t 
44,0 l'eet 

... 
"' ~ 
~ 
j 



PROJECT: LAIOL.AWJRl,FS 
PROJECT NO: 9421148 
LOCATION, SRl!JGETON, MO 

l 
.J 

th!!,. 
Q 

.. 32 

... 34 

.. 311 

... 40 

- .ia 

.. 44 

01:SCRIFTION 

0.0-43.0 It 
Sae Soll Borehcle Log 
pz.200-ss 

43.0-44.5 It 
No samples collei:!ed 

(!) 

9 
~ 
D. 

~ 
C) 

415.40 
113.0D 

41!!..90 

44.5-51.7 ft. 44.50 i=::: 
Slightly weathered. medium p:: 
bedded, llght off11e gray I:±: 
(SY G/1), microcrystalline, t::::::: 
mecliurn str1mg, LIMESTONE, ~ 
{ST. LOUIS FORMATION) ~ 

44.5-46. t rt i-,-. 

some chlorfle on broken i:::: 
surfaces '-'-

E 
§ 
t::= 

47.7-49.41t. 
~ ......... 

_ ,. 48 Moderately weathered, porous,' 
1119.!Y 

--:-

DEPTH SCAU:: l:2 
Ol!lLlJNG CONTRACTOR: LAYIVE•WESTERN 
OAILI.ER: D. MAHURIN 

RECORD OF DRILLHOLE pz.20e..ss Sh..,1 1 cf B 

C0l.1Al'I El.EV: 4li8,4 80RJNG METHOO: NX Core & wm., 
DAIUJNG OA'fe: 4/5195 • ol/11/115 
DRILI. FIIG, CME 75 

J-. 
F-FM 
8-Shnr 
S.El<l«fn!r 
F•FCliaDDM 

ELl!V d -- z 
z DEPTH 
~ IF'll 

413.90 
44,00 

PL•-
C.ruv.ct 
U•l./noJ(lllfng 
61"•~<1 
l•lffilll"lar .. ::i ... tr: 

Wj a: 8 
g~ ROD ~ ... 

.. a: 
a: 

c::ii:::ioa 9: le 0 
IIIIIID .. N N•ct•p,, 

P.l'ohhod 
It~ 
sM-s.i-111 
11-Rou!ti 
V/1.V.Rougt\ 

D 

ii .. 
~is~ a 

TYPE/,NO 
SURl'ACE 

Dl!SCFlff'TI(ll,I .. .. .. .. 

1 J,l,SM,CL (2) 
' J,!,SM 

1 J,U,SM,Fe 
l J,l,SM.Fe 

UXl:GEO: S. C08JO 
CHECKED: J. MIU.ER 
DATE: 5/IIW!i 

DATIJM: MSl 
COOFlOINAT!aB N: 1060830.B 
AZIMUTH: o 

E: 11158011.li 
INCLINATION: .SO 

NOTES 
WAl'ERUMiLS 

lNSTAUME'.HiA.TtON 

Advanced 4" diam. HW 
casing lo 46.0 It., beQln 
coring on lop of rubfile 
at44.5ft. 

Golder Associates 

-

. 

. 

-

-

l , 



PROJECT: LAIOI.AW/Fll·FS 
P~J£CJ' NC; 941)-21148 
LOCATION: BAIOOETON, MC 

KlYPE 

DESCRIPTION 

411 44.5-51.7 ft. 
SlighUy weatharlld, medium 
bedded, light olive gray 
(5Y 6(1}, mlcrocrystalllne, 
medium ,;trong, LIMESTONE, 
[ST. LOUIS FORMATION) 

51.7-52.7 fL 51.70 
!I:! Completely weathered, lhickly 

lamin~ed. greenish gray 4Cfl.10 
l5GY6/1}, v,!llyfinagrained; !12. 
exnmely weak. CLAYSTONE, 
ST. LOUIS FORMATIO 

52.7-59.2 ft. 
Slightly weathered, medium 
bedded, light olive gray 
(5Y 5/2), very fine grained, 
medium slrong, OOLOMITE. 

54 (ST, LOUIS FORMATION) 
54.2·5s.3ft. 

56 

Moderately weathe1ed, very 
porousfvuggy. (<:1"3 mm.) 

59.2-66.Sft. 
Fresh, thickly bedded, Dghl 
olive gray [5Y 6/1), f-m 
graini,d, medium strong, 

liD ARGILLACEOUS LIMESTONE, 
(ST. LOUIS FORMATION) 

52 

114 

1 •2 mm. calcite veins common, 
stylolilic, few zones showing 
up to S mm. vugs, littla 
pyrite CfYSlals. raw 
Arenaceous Limestone bads 
throughout up to 10 mm. 

OEPTl1 SCALE: 1;2 

" 9 
l,l 
X: .. 
~ 

" 

ORILUNG CONTAACTCA: LAVNl:•WESl'ERN 
ORIIJ .. ER: !l. MAHURIN 

RECORD OF DRILLHOLE PZ-206-SS 
SCRING-MISTHOO: NX C- & water DATUM: MSL 
OAIUJNG DATE: 4/5195 • <116195 COORDINATES N, 10B0830.8 

A2IMlfTH: 0 DRILL AIG: CME 75 

J.Jlli'll Pl•l'l:IIW 
F•FOl.il C-Cuvad 
11-sn...- U.L/Mllhlng 
B·Boclcing ST,SIIJllltcl 
f.F.._,, 1-r,regiiat .. "' 

ci 
a: :l!o ELEV "'"' z a" 1100 ti ii! 

Ol!ftri< 
,. u@ ::, .,a: 

{Fl} a: a: JEii!., 
""l"f"'ll:IIIQ-

l! 98"S 

P,P_,.d 
J(,Slkensldlld 
SM.Smoot, 
11-~ 
VR.V.~ 

Ill 

i"' "-8!!l .. i5 ll! to .... .. .. 

• 

F .. FeOlcldt 
CL-elaylnlil 
CH-ct,r,,ni,, 
11-Ha"'°d 
GflF',Qr;,..iRee1 

Nt.llTY ATA 

lYPEAHD 
SUflFACE 

Ol!SCf'HPTfOf,/ 

Corel.o$s 

J,l,SM (B) 

J,Pl.SM 

J,l,R (2) 

J,l,SM 
J,l,SM,CL 

Corelou 

J,l,R 

J,l,R 

• J,LR 

• J,l,R 

J,l,Rl2) 

J,l,R 

Sheet 2 af a 
CCI.I.AR ElE.V: <lliG.4 

E: 51!58Dll.5 
INCUNAi!ON: •IIO 

NOTES 
WA'JEFIUM:LS 

INSTRIJMENTA TION 

_, 

C<1re loss due to j 
fractured, weall111red rock 1 
Core Run 1 at 11:55 • 

i 
' 

Cote less diJe to presence 1 
of weak clayslone • 

; 

End Core Run 2 
at 14:10 
4/5/95 @ 13:15 
Begin coring Run 3 

4/5/95@ 13:40 
Begin coring Run 4 

i 

LOGGEO: S, COSIO 
CHECKED: J. MILLER 
□A re, shs,ss 

Golder Associate1:; 
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PROJECT: l.AIDLAW/Rl•FS 
PROJECIT NO. 5143-284/J 
LOCATION; 81'UWliJ0N, MO 

E 

ffi" 
lU 

.!!,. 
lil 

OESCAIPTtON 

Q 

64 

64.S.67.3 ft. 
Small (up to 1 mm.I, 
glnucanite lenses. few pyrite 
veins < 1 mm .• but abundant 
crystals 

66.fHlS.5 IL 
Fresh, thickly bedded, Qlive 
giay {5V 4/1}, f-m grained, 
medium strong, AflENACEOUS 
LIMESTONE, (ST. 1,0UIS 
FORMATION) 
Ab!lfldant cim:ile crystals 

Ge <1 mm. 
66.Gll 
A large >20 mm. cali::lte 
CIY$1mS 
68,5-70.0ft. 
Fresh, lhlcklv bedded, light 
olive gray (5Y 6/1}, f-m 
gralned, medium slrong, 
UM~STONE, (ST. l,OUIS 
FORMATION} 

10 Calcite ,;:rySlals common, 
argmaceous partings observed 
70;2-71.8 It 
Arenaceous Umeslone with 
abund11.11t ealci!y crystals 

71.B-B0.0ft. 
12 Fresh, lhickly bedded, light 

olive gray (5V 811), l•m 
gr.lined, medium slrong, 
LIMESTONE. [ST. LOUIS 
FORMATION) 

74 

75 

Calcite cryslals common, 
fossils prel!;enl but nal 
abundant. slyfc;ilitlc, pyrite 
crystals and veins up ID 1 mm. 
abt.indant 

71.3-77.8 ft. 
Arglllaceous Umeslone 

71.8-78.1 IL 
711 Chert nodules 

01:PTH SCAU:: I :2 
OFIILIJNG COlVTAACTOA: lAYNl!-Wl!:STEAN 
0All.l.£A: 0. MAHURIN 

RECORD OF 0RILLHOLE PZ-206-SS Sheet 3 Cl 0 

SORING MJ:THOO: NX Care & Wllll!r 
ORIWNG DAT'e: 415195 • 4J6l95 
DRILL RIG: CME 75 

384.40 
74.CO 

5 

LOGGED: S. COSIO 
CliECKED: ./. MIIJ.EFI 
DATE; 5/181!15 

J,l,CL (3) 
J.,l,R 

J,l,R 

J,l,R (2) 

J,l,R 

• J,l,CL 

J,1.ct (2) 

J.t,R 

J,J,SM,CL 

J,l,R 

J,l,SM,CL 

J,l,R(S) 

J,l,R 12) 

J.l,SM,CL 

J,l,SM,CL (2) 

J,l,A (2) 

OA'l'l,IM; MS!.. 
COORDINATES N: 10608.lQ.8 
AZIMUTH; 0 

COilAFI ELEV, 488.4 
E: 515809,5 

INCUNATlON: •llO 

NOTES 
WATER LEVE!.S 

ll'ISTRUM1$NTA110N 

4/5/95@ 13:40 
Bli!Qin coring Aun 4 

4/5/95 @ 14:25 
Begin ooring Run S 

Golder Associates 

1 

l 

1 



PROJECT, L',JOLAW/Rl·FS 
PRoJiCT NO: &43·2848 
LOCATION: IIRIOOETON, MO 

flOCK PE 

OESCfUPT"ION 

Bil 80.0-85.D ft 
Fresh, thie:klv bedded, light 
olive gray {SY 6(1), r--m 
grained la microeryslaJline, 
medium strong, LIMESTONf:. 
(ST. LOVIS FORMATION) 
Large calcite veins up kl 
12 mm., abundant iiyrite 
crymals and veins up to 
1 mm., argillacaous pwtlngs 

aa scattered Utroughout, stylolitic 

85.0-87.5 It 
Freah, thickly bedded, light 
ofiV!i! gray ('Sf 6/1), finely 
cnrstalllne. medium strong, 

se LIMESTONE, [ST. LOUlS 
FORMATION) 
Slylollles common, calcite and 
pyrite veins present. ttaca of 
glauconlle, few chert nodulH 

87.5-89.5 It. 
Fresh, thlc;;kly bedcfi,d, fight 

SB olive gray (SY 5/1), fine 
grained, medium strong, 
AmilLLACEOIJS LIMESTONE, 
(ST. LOUIS FORMATION} 
Calcite and pyrite crystals 
abundant. few calcite wins 
,:;1mm. 

89.5-93.Jlt. 
Fresh, thickly bedded, ijght 
olive gray (5Y 6/1!, line 

90 grained lo crystalline, medium 
11r0n9, LIMESTONE, (ST. LOUIS 
FORMATION) 
Calcite and pyrfte crystals 
abundant, few calcite veins 
<1mm. 

93,3•99.t ft. 
Fresh, lhlckly bedded, tight 
olive gray (5Y 6/1}, fine 
grained, medium strong, 

94 AAGILLACEOUS LIMESTONE, 
(ST. LOUIS FORMATION) 
Stylolilic, bio!Ufbated, 
abundant calcite veins up to 
1 mm., few pyrite cryslals 

911 

01:PTH SCAI..E;: I ·l! 
DRIUJNG CONTRACTOR: LAYNe•WESTERN 
DFIILLEl'I: D. MAHURIN 

RECORD OF ORILLHOLE PZ-206-SS Sheet 4 of 8 

COLI.AR El.EV: ~11.4 80RING METHOO: NX Con, & -
OAILtlNG DATE; 415195 • 4Jll/!l5 
DAILL fllG: CME 75 

LOGGliO: S. COSlO 
CHECl<ell: J. MII..L!:Fl 
OATE. Sil&/95 

J,l,R{2) 

J,l,SM,CL 

• J,l,SM,CL 

J,l,R 

J,l,SM,CL (2) 

• J.l.R.CL 

• J,1.R 

J,i,R 

J,l,A.CL 

J,l,CL{2) 

OATUM". MSL 
COOFIOINATES N: lll6ll8:lnB 
AZIMU1H: O 

e: s, !5BOB.s 
INCLINATION! .ao 

NOTES 
WATER l..£VELS 

IN$TRUMeNTA'nON 

4/5/95@ 15:24 
Begin coring Aun 6 

4/5/95@16:16 
Begin coring Run 7 

Golder Associates 

j 
I 

1 



PFIOJSct, I..AIOl.AW/R·FS 
PROJECT NO! 943•28411 
LOCATION: BFllDGETON, MO 

OSSCfQPTION 

96 93.3-99, 1 It 

100 

Fresh, lhlcklV bedded, light 
olive grav (5V 6'1}, fine 
grained, medium scrong, 
ARGILLAOEOUS LIMESTONE, 
(ST. LOUIS FORMATION) 
Stylolillc, bioturbated, 
abundant calcite valm; up to 
1 mm .• fewPVritecry1tals 

99.1-102.5 It 
Fresh, thickly bedded, light 
otlve gmy 'l,Y 6/tl. fine 
grained lo crystalline, medium 
sining, LIMESTONE, (ST. LOUIS 
FORMATION) 
A!nmd.!\nl erg!Uaceous 
partings, calclle veins up to 
10 mm., P\lrite cryslals 
sca11ared 

102 102.5-105,0 ft. 

104 

Fresh, thlcildy bedded, light 
olive gray (SY 6/1), line 
gralnm:I. medium strong, 
LIMESTONE, (ST. LOUIS 
FORMATION) 
Stylolilic, calcite am! write 
ciystals common. small <2 mm. 
wgs/porous, calcite 1111in11 
< 1 mm. scattered 

105.0-108.0 It 
Fresh, thickly bedded, llght 

106 olive gray (SY 6/1), f•m 
grained, medium strong, 
LIMESTONE. {ST. LOUIS 
FORMATION) 
Styloll!IC. abundant calcite 
and pyrite veins up to 2 mm., 
fossiliferous, argillaceous 
panings common, few latga 
crvsr.afa of calcite up to 
Bmm. 

108 108.0•113.0 It 
Fresh, thickly bedded, light 
oll11e grav (5Y 6/1), mlcro
crystallina, medium strong, 
LIMESTONE, !ST. LOUIS 
FORMATION} 
Styloli!ic abundant calcile 
and pyrite vei11$, chert 
nodufff common 
109.4-t10, 1 It 

t 10 Bed of blutsh green, clayey 
material, follaled, intra
clasts of Um1!!$lone 

DEPTH SCALE: t:a 

g 
g 
:i; 
II. 

~ 
t!) 

OFIILUNG CONTI'IACTOR: LAYNE-WESTEl'IN 
ORll.l.5R: 0, MAHURIN 

RECORD OF DRILLHOLE PZ-206-SS Shltllt s ., a 
BORING MEl'HClQ: NliO;,reAwaler OATIJM: MSL COI.L.,\A W!V: ~.4 
OR!U.ING DATE: 4/S/!15 • 4161115 COOROINATES N·, Hl61Jl1:!0JI I:: 515808.5 
OFl!LLFlfG: CME7li AZIMUTH: 

J.JOflt 
F-l'IUI -·· &9tllelinSI 
F,FOilllCr, 

Ci ELEV z 
OEPl'H z ::, 

!Fll a: 

Pl,,,lllona, p.l'dohocl l'..F•Clolff 
eo.r,,ocr IC-$11tnllcltd Ct,Claylnllt 
u~ SM.amaoit, ~ 
ST~ R,1'1111,Qh H..._... 
1-111,!ll,lar YF1-V.llal4' Gfll'-Grao,olFfod 

~ CISCO TA li!g 11!! jiw RQ0 2 ... '!YPEAHD 8g !;lffi ~l§!!l .. SUAFACE y~ .. 
IC IC d. CESCFl!PTIOff ¢111:1111:JC ..... 0 .. 

..... nil '\'ll'll"IID·- .... 

J,l,R 

J,l,R.CL 

J,l,R 

• J,l,R,CL 

J,LR,CL (2) 

J,tR 

• J,l,fl.CL 

J,l,A 

J,I.SM,CL 

• J,J,SM,CL 

• J,l,SM,CL (2) 

J,l,R 

LOGGED: S. COSIO 
CHEC!(E~ J. MILLER 
DA Te; !;/16/!!5 

0 

Cl z ~ C 

Rlffi 
< ... 

Cl 
r.1. g .. z a :Co u, 0 .... )( 

~! I!: ! ~ ~ <n 
== II. ii!; 

IIIICLINATION: ·SO 

z 
0 
I= 
i!'. 
iii 
if 
0 

NOTES 
WATER LEVELS 

INSTAUMl:NTATlON 

415/95 @17:00 
Slop coring for the day 

4/6/95 @B:13 
Begin coring Run B 

4/6/95 @ 9:17 
Begin coring Run 9 

Golder Associates 



RECORD OF DRILLHOLE PZM206-SS S~Baf fl 

COi.i.AR EL.Ell; -'IM.4 PROJECT: LAICLAW/Al-F'S 
PROJECT NO: 943•il1411 
LOCATION: BRIDGETON, MO 

... ,,2 

- 115 

I- 118 

DESCRIPTION 

113.0-117.0 ft. 
Fresh, lhiokly bedded, light 
olive gray (5Y 6/1), fine 
grained, medium sltong, 
ARGILI.AC:EOUS LIMESTONE, 
(ST. L.OUIS FORMATION) 
Sanded wllh fine to medium 
grained limestone up to a mm. 
ll'lick, calcite ciyslals and 
velns up to 1 mm. present, 
stylolltes rare but present 

i 
b:= 
S: 
I=: 
~ 
122 
b:: 
SC t:f 
~ 

§i: 
± 
l::t: 
I:!:: 
t::t-t:i: 

-------------- 3111~41,! r:: 117.IH20,7lt. m.co ::j:;: 
Fresh, thickly bedded. Hghl I:::: 
olive gray (5Y 8/l), fine b:: 
grained, strong, t:IMESTONE, 1:::z: 
!ST. LOUIS FORMATION) 1:::::: 
Stylalitic, fossiliferous, t:;I: 
pvrlle and calcJte vei11s 1-,-
common, oolitic, fossils l!l!e I= 

SORING Mil'HOO: NX C..re & .....,., 
CRIWNG DATE: 4/5/115 - 4/&195 
DRILLl'IIG: CME75 

S Vl"'4 

brachiopods and crinoids. --,-
Arglllaceou~ pa111ngs from l-t:::t:-'· ---+3:1~9,::;;4DH--~-ll!l.-l-H--III 
119.0-119.7 IL :::::z:: 111.oc 

._ 120 

""1211 

120.7-122.5 fl 
Fresh, lhii:kly bedded, olive 
gray {5Y 6(1), fine gralnad, 
Slrong, ARGILLACEOUS 
UMESTONE, (SALEM 
FORMATION) 
Abundant a,gillaceous partings 
and calelte c~stals. partings 
appear like spider form 
122.5-125.0 It. 
Fresh, lhlckfy bedded, light 
olive gray (5Y 6/1), line 
grained, medlum strong, 
LIMESTONE, (SALEM 
FORMATION) 
Beds of chert up 10 60 mm., 
stylollllc, abundant 
argil/aceous partings 

= l-'---

1± ,__ 
I::= 
E -b:::: == '-'-
b:: 
i:::::: 

i 
l -i 
~ ,.._ 

~ = ::::::: 
333.411 '-:- 33:l.~ 

End of Record ol Drillhole 12s.oo 125.00 
al 125.0 ft. 

OEl"TI1 SCALE: t:2 
ORIWNG CCNTRACTOR: LAYNE-WESTERN 
ORILLl:R: O. MAHURIN 

LOGGS>: S, COSIO 
C:HECICEO: J. MIU.El'\ 
DATE: 5/15/95 

lYl>EAAD 
SURl'ACE 

DE9CRIP'l".CN 

I J,l,SM,Cl 

' J,l,A,Cl 

• J,l,R,CL 

'J,l,R,CL 

J,I.R,CL 

• J,l,R,CL 

• J.I.R 
• J,t,R,CL 

• J.l.R 

' J,l,R{2} 

DATUM: MSL 
COOFIDINAT!:S N: IOGCB30.8 
~MUTli: 0 

E: 515808.5 
IHCUttATION: .;o 

NCT.E$ 
WA Teli 1.1:VELS 

INSTRUMENTliTION 

117.0 ft. 
Inferred top ct 
SALEM FORMATION 
encountered 

4/6/95@ 10:23 
Begin coring Run 10 

4/6195 @ 11 :05 
COring completed 

Golder Associates 
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WelJ No. PZ-206-SS 

Boring No. X-Ref: PZ-206-SS 

PIEZOMETER CONSTRUCTION SUMMARY 

Survey Coords: Northing: 1068031 ft. 

Easting: 515809ft. 

Drilling Summary: 

Total Depth 125.5 ft. 
Borehole Diameter 10 in. {D.0-52.0 IL} Sm, il'I, {!i2,0w125.S fl.) 

Casing Stickup Height 1.82 ft. 
Driller Layne-Western 

St. Louis, MO 

Rig CME 75, Schramm Portadrill T660H 
Blt(s) 6 1 /4 In. and 1 o 1/4 in. ID Hollow Stem Auger 

Bits, NX Core, 5 7/8 Jn. and 10 in. Button Bits 
Drilling Fluid Auger-None, NX Core Water, 

Air Rotary 
Protective Casing axe In. Square Steel, by 5 ft. long 

Well Design & Specifications 

Basis: Geologic Log .!._ Geophysical log 
Casing string(s}: C ... Casing S .. Screen 

Depth Strin (s) Elevation 
+ 1.82 115.00 c, 460.l!O ---115.00 - 124.80 S1 343.38 ---
124.80 125.00 C2 333.Sll ---
+ 0.70 - 52.00 C3 459.10 ---

---

Casing: C1 2 in. dla. Schedule 80 PVC, 
flush threaded with O-riogs 

C2 2 In. dia. threaded PVC end cap 

- 343,34 -- 333.58 ---- 333.38 ---- 408.38 ---
---

(4 in. long or 0.33 ft,) (C3-see comments) 
Screen: s1 2 in. dia. Schedule BO PVC, 0.010 In. 

machine cut slot, flush threaded with 
O-rings 

Sand Pack: 16-35 mesh Silica Sand, 112.2-125.5 ft. 

Filter Pack: Less than 50 mesh Silica Sand, 

111.1-112.2 rt. 
Grout Seal: Wyo-Ben Grout Well Bentonile Slurry, 

3.0-101.0 ft., Neat cement, 3.0-52.0 ft. 
Bentonite Seal: Extra hlgh yield Wyo-Ben (1000AI) 

Slurry, 101.0-111.1 ft. 

Concrete: 0.0-3.0 rt. --------------

Elevation Ground Level 458.4 ft. NGVD 
Top of PVC Casing 460.20 ft. NGVO 

Construction lJme Jog: 
Start Finish 

Task Date Time Date Time 
Drilling 
CME75 3/9185 14:::IO 3/10/95 11:05 

Schramm Rotary 4/24195 11:30 4/24196 13:30 

Geophys.logglng: 
Casing: 
2" PVC 4124195 13:45 4124196 14:02 

a• Sleel 3127/95 9',30 3/2:1195 10:.15 

FIiter Placement: 4/l!4/U5 14:00 4124/95 14:15 

Cementing: 
Development 
Bentonite Grout 4124/&S 14:20 4/24/95 15:30 
Bentonlte Seal 4/24/85 "'i.i:m" .4/24195 i4:20 

Well Development 

Stabilization Test Data: 

Time pH Spec. Cond. Temp (°C) 

Recovery Data: 

100 

90 
80 

I 
70 
so 
l!iO 
,+a 

M 
30 
20 
10 

0 
0 ::i.o ,4.Q 60 BO 100 

TIME (Minutes) 

Comments: Surface Casing 03: 6 1/8 in. ID I 6 5/8 in. OD Steel Casing 

Not to Scale Supervised by D. Alloway 
Job Number ---"'"943,.,,...,_2""a""'4a_. ___ _ 

Sile LA!Dt.AW/OU2 RI-FSIMO 
File Name PZ206SS 



MISSOURI DEPARTMENT OF 
NATURAL RESOURCES 
OIVISION OF GEOLOGY AND 
LAND SURVEY 

MONITORING WELL 
CERTIFICATION RECORD 

INFORMATION SUPPLIED BY OWNER 
SITE NAME 

OFFICE USE ONLY 

REF ND 

ROUTE 

STA.TE WELL tlUl,IOER 

CHECKED BY 

APPROVED BY 

WELL NUMBER 

DATE RECEIVED 

CHECK NO 

TRA.NSWTT..,_L NO 

CROSS REFERENCE NO 

ENTERED 

'"' '"' '"' OATEAPPROVEO 

L I\IDLA\'.I E>ICID6e:Tut-.l SI\J-ll TAC! l.At-lOF"ILI... P z.- _;;>,<¼, • 55 
SITE ADDRESS 

S,. ('Hl.ltl.£5 \::t<.!L 120. 

ADDRESS CITY 

1:::.::,d f. l. i'::J.c1 :f\t',v✓/\ ":"j1. L...u1 ~ 

INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR 

LOCATION OF WELL 
SHOW LOCATION IN 
SECTION PLAT 

COUNTY --"JcTc·~L".LJU=,lc"-~
ELEVA TION -~'/~58,=~·---

AREA NO. _______ _ 

LARGEST'-'• ■ SMALLEST,,'• 

SEC.__ TWN. __ 4e.1.c__ N,RNG. -~"'---

DESCRIBE LOCATION OF THE WELL SO WE WOULD BE ABLE TO VISIT lT 

G1D1Jnd 

~~~1ad:-.J.~Ft ::::~m 
flm)rmatlon In 
lhl1 column to 
" 1upplled In 
the Ffftfl'l)m 
l11tf11e. column 

Dl~th ti S.u 
111A111Wi.r lt11~ /IJ I.U 

Ot11U.h8ut1I 
S.ntonlll l .. t 

o.,ttito 

Ill. I 

::_1~11: l.:t!:l,.:l 

""'"" Tola! Du lh 

LJ •/.;, 

(jll 

11 • .-32. !I.ind 

32.37,S s,_;,J,/ 
d1,'i 

!iJ,5·41 ::i,H 

•H-43.~ !u ..... 1-, 
~· 1t 

<J~.s- 1J~•i L,n1,d.a 

PROTECTIVE CASING 
Typa: !iTi.f.i-

si.1.1: B" ic e."11 !5' 
/0,.15" 

PROTECTIVE CAalHG Ir.AL 

Type: llJ "°"""' Ctll!ffltSllmy 

RIRR PIP[ 
Ltr,;ilh: 117.o' 

ANNULAR SEAL 
T'tiie: Ill S.nlonle Slurrv 

OCtmon1Slwl'f 
ONmSlurr'(ll!!n!oon, 

Bf:ffl'OHITE SEAL 

Typq,:III &!nlanb Skmv 
O N~ Slwrv Ben111nn11 

Longlh cl SHI: ~L 

5£COHCARY FILTER PACK 
Type; [!1S11nd (011ll1naij 

□MamdKtured 
01"1n SL/.E =iU<iA,,l .( 

Lon11th: 

PRIMARY FILilR PACK 
+----< l"/Oll:[ISlll'd 

□r.tanutac1111ed 
Grakl S11.E I I,,, • 3S 

LonqUi: 13.:3' 

lenQlh: lc;I 

La"8'1.h: u,~ Ft. 

Ol111nelar: .). In. 

Trpt: pvc.,.. 

TYPE OF BACKFILL: ~Ai-10 

OISTRIBUTJON: WHlTEt/ll\/!:llDrl 
''"If f , ,f', I • I•!/'-'"' ,11 'l' I r,,, ll •II•" l<I' 

STATE ZlflCODE 

Mo. b:l044 
TELEPHONE 

014 . .:;,~1- 3710 
STATE ZIP CODE 

t-,110 b~ILl;t. 

DRILLING CONTRACTOR'S 
NAME 

TYPE OF INSTAu.ATlON 

l!J ABOVE GROUND 

STATIC WA TEA LEVEL 

□ FLUSH MOUNT 

FEET FROM MEASURING POINT 

0..,_TE OF STATIC WATER LEVEL 

ELE\/.,.T!ON OF MEASURING POINT 

41,o,Jo 
MEASURING POINT 15 

U9 TOP OF RISER PIPE 

□ OTHER 
DRILLING EQUIPMENT 

@J AJR ROTARY ~ AUGER 

TYPE l,,'/4 ~""' 
q'RE:VERSE 

~ROTARY 0 OTHER 

CENTRALIZERS USED 

00 YES, AT 4 TDTA l_ 

~ STAINLESS STEEL 
0 OTHER ___________ _ 

0 NO 

MUL TtPLE CASED WELLS 

SUBMIT ADDITIONAL AS BUil T DIAGRAM 
SHOWING WELL CONSTRUCTION DETAILS 
INCLUDING TYPE AND SIZE;OF ALL CASING, 
HOLE DIAMETERS, AND GROUT USED. 

DA TE WELL CONSTRUCTION WAS COMPLETED 

.j.;,,~-95" 
I HEREBY CERTIFY THAT THE MONITORING WELL 
HEREIN DESCRIBED WAS CONSTRUCTED IN 
ACCORDANCE WITH THE DEPARTMENT OF NAT· 
URAL RESOURCES REQUIREMENTS FOR THE 
CONSTRUCTION OF MONITORING WELLS. 



JIIJIJIJl/111 SOIL BOREHOLE 
LAIDLAW WASTE 8Y8Tellll8 IHC. 

sm: IW.IE NKJ UX'.ATION DfllU.JG METHOD: 
4.25 ;nch l.D. Hollow Stel'I Auger 

SAMPtM Ml1HOD: 

LAIDLAWl□U2 Rl-FSIM□ 
SPLif SPIJIJN, 2.a ,nc:h □.D./1.5 inch I.D. CSP) 

~EST LAKE LAND>ILL Sl-iELBY TUBE, 3.0 inch 0.0./2 13/16 inch l.D. (SH) 
OPERABLE UNIT 2 WATER t.E.\leL 

l!LI£ 

DATE 
NORTHING, 106%44.67 

CAS1HG DEPTH DATUM EASTING, 516037.64 ELEYA110N 4 61. 9 

ORIU. RIG CME 75 - TRUCK MOUNT SURFN;e: CONOOlONS 

ANGLE VERTICAL BEARING NA 

SAMPLE H,ll,IMER !40 lbs, 

~ ~ I I I SAMPLE NIJl&R i 

I 
NI) 

I OESCalPTl0M Of MATERW. 

I-
- :3 o.a• •• JJ.. (O.a-2.0 ft.) Conc:.-E1t<;> -- 50/6 2.0' . -- -·- ,c:u . SP -- 1 0 -I- I,;' -I- -..... :.i -.... (459.9) 2.0 -=- 2 -ll l.l' <2.0-4.0 f"t.) ve.-y st;fF, ncttl<;>d, ,.,oder-o;te -'- LO w ~ yeHcwish browri (!OYR 5/4) to do.rk -... 

7 ~j~J gr-een;sh gro.y <5GY 4/D. S!L T. NR, do.np, SP -- -- 3 6 
'-

(MU, CLOESS) 

® -- --- -..... -I- C457.9) 4.0 ---- 4 (4.0-5.8 l't,) Stiff, do.rk gr'eenlsh groy -.... 3 1.5' -.... 4 aw ,S{jY 4/1), CLAYEY S!L T. sor,e f;ne Gro.vel, -"- 5 15i) t Mottled, NR, do.Mp, (CL-MU. CL□ESS) SP -'-- -,___ 5 6 
0 -... -I- -I- I- (456.1) 5.8 -'- ----- 6 V 1- le (5.8-12.0 F't.) \JC.St!<' - -- !6 OJ• -- 4 2.0' 7V -- l <5.:> vv SP -- --7 2 7 V 0 -- -- V V -- 7V --- -~ 8 V 'Q - - -3 o.r 

"IV -- 3 2.0• -.... 
7 t~~) V V Sf' -- -~9 8 '1 V @ --- V 'Q -..... 7V below 9.5 ft.. wc.5>!:e oecor>es wet -._ -i::-10 V 'Q E - -5 0.3' 7V -

'- 2 2.0' -
I- V'I;; -
'-- 4 11~,l SP -
---- 11 23 17 V © -"- V,. -.... -..... lit V -I- ... ~ (449.9) 12.0 -t:::- 12 -4 0.7' ~ ~ 

(12.0-12.7 ft.) Ho.rd, dark greenish groy -I- )4 air C5GY 4/1'. CLAY, tr'oce Fine Gro.vel, --- 18 Jsii NR. wet, (CU CF!LL) (449.2) !2.7r SP -.... --13 3 Cl2.7-I4.0 Ft.) \Jo.:ste 0 -- -- -- -L- ----14 - ....._ -._ 4 0.0' (14.0-16.0 Ft.) Ne Recovery SP -..... G 2.0' -i... l (!];() ® -,_ 
,I -

LOG 
80fllNC NO. 
PZ-207-AS 

SHl:ET' 

I OF 3 

ORIUJNG 

STI.RT FINISH 
TN£ 111.1£ 

12,35 17,42 

DA'!E OAiE 
4/9/95 4/9/95 

REMMKS 

r'ir"'$°t we. ter 
encountered 
@ 9,5 Ft. 

;,.Ol"l 14.0-20.0 ft .. 
no so.Mpl£>5 
recovered, l:11.it 
(:!r,U,ng ,ndlco. tl"S 
WO.Stl1 

z 
ti! 
w 
I
t,) 
w :, 
' \ii ,... 

<t 
..J 

8 
"' 0 
u 
~ 

~ 
@ 
0 
(!) 

9 

CCI ..,. 
O'J 
ru 

' M ..,. 
a, 

ci z 
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-:.i 
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(/" 

~ 
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::,: 

>-cc 
C: 
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:::c u 
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' ..;; 
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C 
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c;: .... ... 
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Li.. 
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l.J.. 
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IIIJIJIII 
LAIDLAW WAIT# 8'1'811!118 INC. 

SOIL BOREHOLE 
SITE NAME- ANO I.OCAi1oH DRI.IJNQ. em: 

4,25 Inch I.P. Hollow Sten Auger 

!WilPIMUIDHOD: 

LAIDLAW'l□U2 IH-f"SIM□ 
WEST LAKE LANDt!LL 
□PE:RABLE UNIT 2 

SPLIT SPOON• 2.0 Inch □.D.ILS Inch !.D. <SP) 

SHELBY TUBE• 3.0 rnc::h O,DJ2 13/16 1nc:h !.D. CSH> 

WA'IER Lela. 
'TIME 
00'£ 

NORTHING• 1069644.67 
Dt\l!Jlil EASTING• 516037.64 El.£VATIDH 461,9 CASING DEP1ff 

DRILL RIG CME 7S - TRUCK MOUNT SURFAC£ COHDfflONS 
ANGLE VERTICAL BE'MIHG NA 

SM,IPI.£ JW.IMER 140 lbs. 

.... ,._ 
i
i-

:::- 16 
i
i.... 
-17 .... 
i--.: 18 
i-, ..... 
i-, 

:::-19 
,_ .... 
1-

:::- 20 .... .... .... 
::-21 .... 
i
i-

::-22 .... ._ -::-23 
-.... ,._ 
-24 ----::-25 --
=-26 .... .... ,._ ... 
:::- 27 
i
i..... 
-28 

=-29 ._ -... -

3 
t 
5 
7 

4 
5 
6 
II 

6 
5 
5 
6 

10 
18 
a 
4 

J 
3 
3 
18 

30 
31 
14 
5 

1 
9 
10 
s 

SH,IUNl.la,R 
IHO 

Dl'SCAIP110N (If' 11,\'IEFl,t,L 

<12.7-20.0 Ft.) \Ja.ste> 

CIG.0-18.0 Ft.) No RE'C:overy 

(18,0-20.0 Ft.) No RE'COvery 

1.0· I 1 "- c20.o-ao.4 Ft.) Stiff, dt11"I<: greenish gra.y 
~ii':,a~:•.t,~·~•-t=:1. I CSGY 4/D. SILT, tro.c:e F'ii,1? Ciro.vel, 
tVol/ V 1 \INR, "et, CMLl, Cf!LL) 

V ~ - (20,4-20.6 Ft,) LOOSE', derJ< greenish 
7 v gruy {SuY 4/1}, f'tne SAl'{D, t-lR, wet, 

(Sw'>. Cf' ILL> 
,,v V 'v - i- (20,6-22.0 Ft.) Wo.ste 

~:: V 'y U <22,D-24.0 Ft,) No Recovery 

•s2'7 v n 
V'li~ 
7V 
V"li 

7 V ._ 

~~. V 'v 
;;i, 1 V 

V'v 
7V 
V'il 

:;,v ~ 
!!!:. V 'il ;! 17 V 

V 't 
i7 V 
V'c;i 
7V 

(26.0-26,0 Ft.) No Recovery 

(28,0-32,0 Ft.> t1rr, to vf!ry stiFf', 
greenish black CSG 4/1) to dusky blue
greli'n C5BG 312), StL T, little Sa."d a.nd 
Grovel, NR, wet, <ML), Ct!Ll) 

SP -
® ---- ----SP -
® ---------SP -
@) ----

(441.9) 20.0 ---
r -

(441.5> 20.4 SP --
® 

C4 41.3) 20.6 

------ ----SP -@ ---------SP -
@ -----....-- ----SP -e ----(433,9) 28.0 ----
SP --
@) -----

LOG 
SOIINGNO. 

PZ-207-AS 

SIET 

2 Of :l 

DRIWNG 
stMI" FINISH 
TIM£ TIM£ 

12:35 17•42 

4/'al/95 4/9/95 

RQL\RKS 

frOM 22.0-28,0 Ft. 
110 SUMples 
recovered, bwt 
drilll/lg rndlCll tes 
wuste 

z 
~ 
w ... ..., 
~ 
I 

~ 
<t 
...J 

e: z 
0 
(.) 

(!) 
z 
:J 
..J 
0::
c 

-I 
.... ! 

ID .,. 
,:C. 

c,,,,-i 
l'.ll: 
!:,, 

':" 111 .., ~ 
.,. 0 
CS N 

N 
ti,, 



IIIIJIII 
LAIDLAW WAil'Ti: 8Y8TEU8 INC. 

SOIL BOREHOLE 
SltE l'WIE AND I.OCA110N DRIWNG MEIH00: 

4,25 Inch [.D. Hollow Ster, Auger 

SMll1JNG umtoD: 

LAIDLA\UOU2 Rl-F"S/MO 
~EST LAKE LANDrlLL 

OPERABLE UNIT c 

SPLIT SPOON< ,;.O ,nc:h □,D./1,5 :nch 1.0. CSP> 

SHEL!IY TUBE• 3.0 Inch □.D./2 13/16 inch I.D. <SH> 

NDRTH!NO• 1069644,67 
!MruM E:ASHNG• 51603'7.64 ELEVATION 461.'3 

WATER LEVEL 

'nME 

DA1E 

CASING DEPni 

DRU. RIC CME 75 - TRUCK MOUNT SURf'ACE C0NllmONS 
ANGLE VERTICAL 8£f,flfiG NA 

SAMPLE .W.MER 140 lbs. 

,._ --I-

i::- 31 
i
i-

:::-32 -I-
:..33 -,._ 

I
i-

'::""34 .... .... 
:::,_ 35 ..... ..... ... .... 
i-- 36 -----:-37 .... .... 
:::,_ 38 ,._ .... -:::,_ 39 -,._ --i-40 ..... .... -i-
::-- 41 ,._ ,._ .... 
:::-42 
I
i
l-

-_-43 

4 
I 
4 
4 

3 
10 
IS 
20 

10 
a 
18 
!5 

0 
0 
0 
0 

l 
'I 
5 
7 

SMFLE HUlli!ER 
MD 

DESCft1Pl'l0N OF ~ 

C28,0-32.0 f't.) f',rr, to very stll'f', 
greenish blo.ck (5G 4/1) to dusky blue
green CSBG 3/2), SILT, little Sand o.nd 
Grtivl!'I, NR, wet, <ML), <FILL) 

(32.0-40.0 Ft) Very loose ta c;or,po.ct, 
do.rk greenish gro.y CSGY 4/1>, F'lnl!P SAND. 
NR, wet, (S\J), CALLUVIUMJ 

End of Soil Borehole Log ot 40,0 f't. 

--
SP --
@ --..,. -C429.'J) ----
SP --
@ --------
SP --
@) --------
SP --
® --------------40.0 --------------------------

LOG 
B0RIHC No. 

PZ-207-PS 

SHEEI' 

3 OI" 3 

ORIUJffG 

srm FINISH 
lUE 1111£ 

12'35 17•42 

WllE l».'IE 
4/9/'ilS 4/9/95 

REMARKS 

... .,,. 
~ 

:1 
e 

C Q 
i;; Si:: 
Cl ::c u c..:, ... 

CD 
-.r 
CD 
N ,n 
I "( 

M ... ..,. 
0 a, ... 
N 
a. 

.. ill 
0 i z 
co ~ 
0 G: "";I 
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·. I - I 

,: i:: 
,-Q .. . ' ~: 
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~ ~ 

~ 
i,,.., .,,,,, ,.,.,, 
,"..,".,", 

.. ,a .,,,., ,.,,,, ., , ... 
• "\T' ~;~! ,.,., ..,.,,, , .... ' .,.,., ,.,., ' ...... .,.,, .,..,., ,,.,, 

-20 ffi . ., ,,.,, 
... ., .. .,",: 

~~ 
...... 
""' .,,,., .,., .,..,., ..... ..... -

.. JQ 

:-
~; I? •' ... ... . ., •■, •• ... ---- . .. 

- .. . ... . .. .. ... - ... 
.. ~ 't ... - ... - : . ... . .. . . , ... ... . .. ... ... .,_,__ 

,..50 

,-50 

.-70 

i--R(l 

Not to Scale 

. . - -
Well No. Pz-201-As 

Boring No X-Ref· PZ 201 As 

PIEZOMETER CONSTRUCTION SUMMARY 
Survey Coords: Northing: 1069645ft. Elevation Ground Level 461,9 ft. NGVD 

Easting: 5113038 ft. Top of PVC Casing 463.57 ft. NGVD 

Drilling Summary: Construction Time Jog: 
Start Finish 

Total Depth 40,0 ft. Task Date Time Date Time 
Drilling 

-- - --Borehole Diameter 8 i/4 In. -- -- -- --Casing Stickup Height 1.69 ft. CME75 4/91115 12'35 419/95 17:45 -- -- -- --Layne-Western Schramm Rotary Driller - -- -- --St. Louis, MO -- - -- --Geophys.Logging: -- -- -- --Rig CME75 GaSing: 4/l0/95 11:45 4/10/95 10:!tli -- - --6 1/4 in. ID Hollow Stem Auger Bit, Bit(s) -- -- --~ 

___,_ - -- --Drilling Fluid Auger-None -- - -- --FIiter Placement 4/10/115 10:CC 4110/RS 10:11 

8xB In. Square Steel, by 5 ft. king -- -- -- --Protective Casing Cementing: -- -- -- --Development - -- -- --Bentonfte Grout 4110/95 10:35 4/10195 11:.10 
Well Design & Specifications BSi'ltOnite Seal 4/10/9$ 10:32 .. 4/10'195 - 10:35 

~ - -- --
Basis: Geologic Log X Geophysical Log -Casing strlng(s): C = Casing s = Screen Well Development 

Depth String(s) Elevation 
+ 1.69 - 34.90 c, 483.57 - 426.98 

34.90 - 39.70 S1 428.98 ~ 422.18 

39.70 - 40.03 C2 422.18 - 421.85 ---- ---- ---- - Stabilization Test Data: --- ---- ---- - Time pH Spec. Cond. Temp( .. C) 
Casing: c, 2 in. dia. Schedule 80 PVC, 

flush threaded with O-rings 
C2 2 In. dia. threaded PVC end cap 

(4 ln. long or o.33 ft.) 
Screen: S1 2 In. dla. Schedule BO PVC, 0.010 in. 

machine cut slot, flush threaded with 
0-rlngs 

Sand Pack: , 6-35 mesh Slllca Sand, 33.4-40.0 ft. Recovery Data: 

Alter Pack: Less than 50 mesh Silica Sand, 100 

32.0-33.4 ft. 
$10 

BO 

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry, j!;;; 70 

I 
110 

3.0-20.0 ft 50 
40 

Bentonite Seal: Extra high yield Wyo-Ben {100%} lM 30 

Slurry, 20.0-32.0 ft. 
20 
10 

Concrete: 0.0-3.0 ft. 0 
0 20 ... 0 so so 100 

TIME (Minutes) 

Comments: 

super\lised by S. Cosio Site LAIDLAW/OU2 Rl-FS/MO 
Job Number 943 2848 - Fl le Name PZ207 AS 
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MISSOURI DEPARTMENT OF 
NATURAL RESOURCES 
DIVISION OF GEOLOGY AND 
LANO SURVEY 

MONITORING WELL 
CERTIFICATION RECORD 

INFORMATION SUPPLIED BY OWNER 
SHE NAME 

.!. .111<.)t. ,IJW .8A.;1eis£ rv,1.1 
SITE ADDRESS 

NAME 

,',-,'/i.:u/V· ,<,-;ti:,;.. 
ADO/JESS 

I.>::'/: ,1./ ,i_"1,'i':,,4A,G,rl1/ 

OFFICE USE ONLY 

REF NO 12 
flOUTE 

C'1ECt<ED UY 

APPROVED llY 

WELL1'UMOEA 

CITY 

CHY 

INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR 

OATERECEIVEO 

CHECK NO 

TRANSMITTAL /jQ 

DATE APPROVED 

STATE 

,w., 
TELEPHONE 

Z!PCODE 

6.3~tF¥ 

3N'· .;/,'/- 3;1/<J 
STATE ZIP CODE 

,v/,_ ,!,.J/~;1-

LOCATION OF WELL 
SHOW LOCATION IN 
SECTION PLAT 

COUNTY_c.5c~c·~•-•c'c>c->~_ 

ELEVATION-~~~...,~•~'/ __ 
AREA NO _______ _ 

SKETCH THE LOCATlOt-1 TO THE Wl:L 
FROM NEAREST TOWNS OR IOHWAYi" 

0 < 
('o '> 

CL~;'ING MILEAGE ON ALL ROADS TRAVELED .""~~ + 
LARGEST'• 

---·· 
N.ANG. __ .-f __ _i)JR W 

DESCRIBE LOCA Tl ON OF THE WELL SO WE WOULD BE ABLE TO VISIT IT 

NOTE. 

G1wnd 

~~~IOII: 1/i.v. '/ft ~~~!"!m Duai11tkn al 

lnfarmatkm In 
thl• column to 
be suppllc:d In 
the F ect from 
Sutfa,;e c:olumn 

:~~:::,1om 
Casi/I Sun!: 

0.plh 1, Eku 
1lAM11larSul: 

Daplh II a ... al 
&111tcnlt. Sut 
0.ptllt.&M 
•I &tc:ouldll)' 
fltt.rPM:k: 

' .. .. 

0.pth ta 
81tb1n of tt,, Ser.en: 

Plug Back 
lol11I De th 

ao..;. 

.:i.';/,,J 

33,</ 

.3, 

!Jt.1 

1/lvv;~-,n 

C 

' 
~ 

,, 

BOREHOLE 
DIAM[T[R: B 

AHHULAR SEAL 
TYPlll-1! BflnkmtaSMJY 

OC1111111n!SU'ry 
0 lion SMry B1111lcnd11 

atlfTONITE SEAL 

ivPlll:!B &nton&a Si.my 
ONanSU,vllan1aM11 

Lllll!llh DI Suil __ ~ __ fc 

SECONDARY FlLTDI PACK 
Typo; (l!Sand (Opl.kmall 

□Ma:11.dlldurod 
01a1nS1u1: ~uo;1,i.J,<:1:J 

LfflQllt ,fl' 
PRIMARY FILTER PACK 

+-----; T~?U:1:!lsaoo 
QMcinullldwed 

0111/nSU.,; ;.:,•JS' 
L1111Q1h: .1..8 

WI:LSCEE 
LJmgth: s' 
SblSUo: ,:J, &JID" 
T ~1ell(e~ ,.;,,,~ 

LJ,---_JSUMP DCl'AILS 

Ltnr,th: t.J,3 FL 

Dlamal1r. ,I l11-

Tr11t: ~ 

TYPE OF BACKFILL: ~,<¢, 

DISTRIBUTION: WHITE,O!VIS!ON 
.,,,p . , .. ..,,,,1i,,, 

"' g , 
\. < 

/ u ,,.,.. 
' ~ . .., ) , , 

MONITORJ WELL INSTALLATION 
CONTRACTOR'S NAME 

DRILLING CONTRACTOR'S 
NAME 

TYPE □F INSTALL ... TION 

IE ABOVE GROUND 

STAl!C WATER LEVEL 

□ FLUSH MOUNT 

FEET FROM MEASURING POINT 

CATE OF STATIC WA Tm LEVEL 

ELEVATION OF MEASURING POINT 

,(/6.3.57 
MEASURING PO!NT IS 

~ TOP OF RISER PIPE 

D OTHER 

CRILLING EQUIPMENT 

0 AJA ROTARY Ill AUGER 
TYPE ¥/4,' ,✓..>:Al 

0 REVERSE 
ROTARY 

CENTRALIZERS USEO 

0 OTHER 

IZI YES, AT / n,.;,u,_ 
[ll STAINLESS STEEL 
D OTHER ___________ _ 

0 NO 

MULTIPLE CASEO WELLS 

SUBMIT ADDITIONAL AS BUil T DIAGRAM 
SHOWING WELL CONSTRUCTION DETAILS 
INCLUDING TYPE AND SIZE OF ALL CASING, 
HOLE DIAMETERS, AND GROUT USED, 

DATE WELL CONSTRUCTION WAS COMPLETED 

4-lt!->/5 
J HEREBY CERTIFY THAT THE MONITORING WELL 
HEREIN OESCRIBEO WAS CONSTRUCTED IN 
ACCORDANCE WITH THE DEPARTMENT OF NAT• 
URAL RESOURCES REQUIREMENTS FOR THE 
CONSTRUCTION OF MONITORING WELLS. 

SI~ RE IMON!l9Rl~G WELL fONTAACTOR) 

G- 1 • t--·1 ;f;'"'°/1/,. /. I,, . t:l. 
PERMIT NUMBER 

t 1C.V.J!fd Jl.ll"'J,14 

SIG,NATUAE (CAILLIN~ONTRA7"TOR.> , 

1 .. , .•. ,-.1-;Jf.:,f!:1 _; ✓1 
PERMIT NUMGER CATE 1 / 

a,;/J.58JII/-M ..:f'-/b-$ 



IIIIJIIII SOIL BOREHOLE 
LAIDLAW WASTE 8Y8TEUB IHO. 

SITE MWE AHO LQC).l'ION DRIUNJ IEIHOO: 
625 Inch I.D. Hollow Stel'l Auger 

SMFLIIG MEIHOO: 

LA!DLAWl□U2 RH"S/MO 
SPLIT SPDIJNr 2,0 inc;:h a.D./1.5 ;nch r.o. (SP) 

!JEST LAKE LANDF'lLL SHE:LBY TUB£• 3.0 ;nch !J,D./2 13116 Inch l.D. CSH) 
OPERABLE UNIT 2 WA1ER tJ.Va 

11,tE 

O,,TE 
NORTHING• l0692l9.t4 

CASlfQ DEPTH DATUM EASTING, 517169.45 £1.E.VATIDN 472.5 

DRIU. RIG CME 75 - TRUCK MOUNT SURFACE CONaTICllilS GrQ.ss CQvered la.wn 

AHGl.E 8EMIHG 

SAM.Pt.£ HAMMER 

' ~ 
I I I SWPI.E NINER I 

I 
,,,., 

i ~ OF IIA1liJWL 

... 2 ~~ C0.0-4.Q rt.) F'lr.,, do.r-k · yellowish brown -... 2 
l!i;~I~ ~ C!OYR 4/2). SILT CLAY, trcu::e orga.nu::s -.... 2 consisting oF' F;ne roots, NR, dnnp. CCL), -... SP -- 1 3 

I- ClOPS□!U 

CD -..... 

~ -._ -... -... 
u·~ 

-..._ 2 ... 
@ 2.0 Ft., cote.- cho.nges to M0clero. tE' 

t-- -... 2 -.... 2 yetlow,sh b.-cn,n (!OYR S/4) -.... 
k;5~1~ -·- 2 ~ SP -- 3 3 

® -- ~ -- -... ,__ -..... (468.5) 4.0 -- 4 (4,0-7,5 Ft,) Loose, nodero.te yellowish -- 2 1.7' -I- 2 aw brown C!O'l'R S/4) to po.le yl!l'llow1sh lo.-own -I- 4 as~~~ t C!OYR 6/2), CLAYEY SIL r. NR, r,Olst. -..... sP -.,___ 5 'I (CL ~Ml), <LOE:SS> 
@ -I- -I- -I- ,_ -I,.. --- 6 ,.... - -I- 2 ~:::' -... 3 ~ --- -.._ 4 0~ 
sP -

:::- 7 s - -
<465.D) 7.5 0 -..... -~ - c1.s-1s.a ft.) Loose, pale ye!lcw,sh -- --a - b.-own CIQYR 6/2), SILT, tr-oce iron o>c!dl!' - -- 2 1.5' sto.,ning. oc:cas:onol th;n, dor,p, F:ne -- :J ff so.nd senMS ((1 I/,? in, thick), CML>, -- 3 7Slt: ~ <LOESSJ -- SF' -- 9 4 -- ® -- --- -- -....... to ~ - -- 4 1.9· -... 5 w -- 3 'lStl -- SP -

~11 5 

© --- -- -- -::--12 ;;;; ,,..Q,., 12.0•14,Q ft., little F'ine so.nd - -l o.s• ~ -- 2 IT- thr-oughout 1oil t -- s ~5~1 -- SP --:-13 8 

0 --- -- -- -
::--14 s 

_.,. - -l.B" 

~ 
SP -.... E', ii.ii' -- 7 ('Jill'~ ® -- 7 -

LOG 
B0flNG NO. 
PZ-208-SS 

SHEET 

1 OF 2 

llAII..LN: 

SrMT F1NISH 
TIM£ 11ME 

8•15 9,45 

DATE Oo\TE 
6/17195 6/17/95 

REIMRfCS 

z 
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JIIIIJIII SOIL BOREHOLE 
LAIDLAW WASTE SYSTEMS INC. 

S1T£ NAME NI> I.OCATIOH DRILLING tEHOO; 

6.2S Inch !.D. Hal.low Stfi'M Auge.-

~~ 

LAlDLA\ol/OU2 RH'S/MO 
SPLIT SPOON• 2JJ inch 0.R/1.5 mctl t.D. <SP) 

\JEST LAKE LANDrlLL SHELBY TUBE• 3.0 Inch 0,0./c! 13/16 inch 1.0. (SH) 
OPERABLE UNIT 2 WAlER UMl.. 

TIME 
OAllit 

NtlRTHING• 1069219.14 
CASING OEPn-1 DA1UU EASTlNG, 517169.45 ELEVATION 472,S 

DRU.llSG CME 75 - TRUCK MOUNT SURFACE COMDm0NS Gro.5s cove.-1.>d l,;urri 

NlC:t.£ BEARIIG 

SAMPLE HMIMER 

h 3 I I I !WR£ NUla:R r 
I 

AND i la D£S1:flFIIQN OF MAlERW. 

- M 
(15,0-1?.0 l't.l Cc;,Mpo.ct. po.IE.> yellowish SP -- b.-orm ClOYR G/2) to Mctle.-.:.te yrrllow1sh -- ® -- >- br-own CIOYR 6/2), Fine SAND, tr-o.ce Silt, -

=-16 - tr'O.CE' iron Cldde sto.lning, NR, do.Mp. ,__ -7 o.s· M CSPl, (ALLWlUM> SP -- 50 Tii" -.... - e 16.0 Ft. f'1ne sand becoMes wet ® -- 1511:0 (455.5) (7.0 -~17 -End of' Soll Borehole Log a. t 17.0 Ft, -.... -... 
See PZ-2D8-SS Record ol' IlriUhole Fo,- --=-1a ,-ock descr-1ptians -- -.... -.... -._ -;::-19 --.... -..... -.... -=:-20 --I-,, -.... -.... -

::-21 --- -- -- -:;-22 --..... --- -i... -=-23 --... -.... -..... -.___ 24 -..... -i... -.... -I- -
=-25 --..... -..... -.... . -:::-2& --i... -..... -.... -:::-21 --
I-,, -..... --- -,_28 -- -- -- -._ -
::.--29 --..... --- -1-,, -

LOG 
BDIING NO. 

PZ-208-SS 
SkEEr 

2 OF a 
DRIUJHC 

srm FINISH 
1'IIE TIME 

e,15 9,45 

DA1E ~TE 

6/1719S 6/17195 

REMARKS 

z 
~ 
l,J .... 
Ill 
I.J 
~ 
I 

~ 
~ 
..l 

ffi 
81=; 
o< _, C 

a:, 
V 
C0 
ru ,n 
' Ill C"l oO 

~ 0 

"' N 
1l. 

a i.jj 
~ z < :z 

al LI..: 
0 if -:, 



PFOJECT: I..AlOLAW/FU-fS 
PAOJECIT NO: 943-2848 
I.OCATION: BFIICGETON,MO 

FIOCICTVF'E 

OESCRlPTlON 

16 0.0-17,0 ft. 
See Soll Borehole Log 
PZ-202·$$ 
17.0-17.4 rt. 
No samples collected 

17.4·24.3ft. 
Slightly wearhered, thlnly 
bedded, light olive gray 

18 (5Y li/1), line crysramne, 
medium s!rong, LIMESTONE. 
(ST. LOUIS FORMATION) 
Some fossils 

2ll 

28 

:m 

24.3-59.Sft. 
Fr8$h, thinly bedded, llghl 
olive gray (5V 11/l), 1-m 
grained, medium strong, 
LIMESTONE, (ST, LOU!$ 
FORMATION} 
Some fos;sll!ferou,; %onee 

Below 29.2 ft. no fossils 
present 

OEP111 SCALE; 1 :2 

8 ... 
~ 
a! 
c:J 

Clll!LllltlG CONTI'IACTOfl; LAVNc•WESTERN 
CAil.i.St 0. MAHUAIN 

RECORD OF DRILLHOLE pz .. 2oa-ss 
BORING W.ITHCO: NX Cate & waler OAIDM: MSl 

COCROINATESN: 1069219.14 
AZIMUTH: a 

ORILUMJ :lATE: B/17195 
OFl!ll FllG CME 75 

J.J""" PL,l'lanar p.p- F"'F.omt 
F•Fu C-CL#'Wd K,Slklnsfr:lod Cl-a.,yw, s-s;,,..- \J•~ SM>Smoalh CK~ 
s-a.,...,.,g sr.-.,...., R-Acugh H•H!t-
F,Fa!,- , .... g,,1;,r vn-v. n.,.,p, GR1'-~~ .. ., 

OI NTINUITY DATA 
g = 1;:; El.EV ~i i:l! l'IOD .. 0 'IYPEAHC, 

0£1'11-i >: 8~ ~ffi ~Bl m " SU!!FA(:f 
!Fil = :,: 

~~'JO:~~ 
llESCflll'l'lON ~O'CIQ D a 

IDG'9"N .... 

J,l,R (4) 

• J,PL.SM 

• B,!,R(2) 
• J,PL.SM,CL 

J,PL,SM 

• J,PL.SM{3) 
J,l,SM 

• J,l,SM.Fe 

J,1.R (3) 

J.J,R 
J,lSM(4) 

• J,1.R (2) 

J,l.SM,CL 

• J,l,R (2) 

J,l,R,Cl 

• J,l,R,CL (4) 

• J,1.R 
J,f.R 
J,l,R,CL (41 

• J,1,R.CL 
• J,l,R 

J,I.SM.CL (2) 

J,1.R(3} 
J,l,R,Cl {2) 

J,l,R,Cl (2) 

J,l,R 

J,l,R,Cl 
J,P,SM,ct 
J,l,R 

• J,l,R 

J,l,R,CL 
J,l,R 

• J,!.R.Ct (2) 

J,~SM,CL (4) 

• J.~R,Cl 

Sheet I of B 

COUJ\ft Et.EV: 471!.5 
E: lU7111!1.45 

INCUNA110N: •!Ill 

NOTES 
WATER LEVELS 

INSTRUMENTATION 

8/17/95@ 10:15 
BegalnRun1 

8/17/85@ 10:30 
End Run 1 

B/17/95@11:00 
End Run2 

.COOED, ll TI~TON 
CHECKEO: R. !ICarH 
:::ME 7/12/95 

""" Golder Associates 



PFIOJ&cr: LAJIXAWIFll·FS 
PROJECT NO: 9~ 
l.OCATION: Bl'IJDGEmN, MO 

KTYPE 

DESCl'!lPTlON 

d 

32 24.3-59.&ft. 
Fresh, thinly bedded, ltght 
olive gra'f (5Y 6/l), f-m 
grainlid, medium slrong, 
LIMESTONE, (ST. LOUIS 
FORMATION) 
Some fosallif&tous zones 
Below 33.0 ft. UmeslOne 
becomes microcrystalline with 

34 intermittent zones that are 
very lir,e to fine crystal!lne 

38 

40 

40.7-41.5 It. 
Moderately weathered zone 

<12 

42.-MS,?lt. 
Intermittent dark gray (N3) 
chert nodules (f/2 to 2 in, dia.l 

4a 

Belew 46.5 ft. slylolites 
common 

4a 

0EPTI1 SCALE: 1 :2 

I!! 
0 ... 
Q 
f 
~ 
c:, 

Ol'UWNG CCJimw:;TQR: UIVIIIE-WESTERN 
CAILI.El'!; D, WIHUl'IIN 

RECORD OF DR(LLHOLE PZ-20BwSS 
BORING MeTHOD: NXCam & watar DATtlM, MSL 
DRIU.lNG OATEc 11/17/95 
Ol'!fLL RIC.: CME 75 

J,Jo.r,r p..,_.,., 
~ .. ~;un C•c..ilH 
s.si,.., U,u..:uatr>g 
B-~ ST-SlilrJIMl<I 
1'-l'oiOICn l•lrr<IQl,lw 

,. 
ii "' E!..E\I '~!; 8g ROD 

Ol;PT!l !lffi 
CF'll "' i::11-c::IDO If .... 

•10 •ftl. ..,,. ....... 

4 100 .. 

P-i'Giohtcl l-" .. ""°""11 

COOF!OINA.rES N, 1068219. 14 
AllMtJTii: 0 

K.-- CL-a.-,w, 
s~ ~ 
R-Roui;;I H.it.-
Vll.v.""'41 alll'-Grwtl~ 

i"'m as~ .... .. .. 

u OATA 

lYPENID 
SURFAClt 

DESCRIPTIOII 

J,l,SM,CL 
J,l,R 

• J,l,R,CL 
J,lR,CL 
J,1.R,CL{2) 

• J,l,R 
• J,l,R,CL 

J,l,R,CL 

• J,l,R,CL 

• J,l.R 

J,PL.SM,CL (3) 

J,f.1\CL(6) 

• J,U.SM,Cl 

J,l,SM.CL (5) 

J.PL.SM.CL (3) 

• J,l,R 
J,I.SM 
J,C,SM 

• J,l.R.Fe 
J,1,R,Fe 

J,PL,SM.GL 

• J,PL,SM,CL 

• J,PL.R.Fe 

• J,l,SM,Fe 

• J,PL,SM 

• J,PL.SM 
J,PLSM{2) 

• J,l.R.ct. 

Slulet a ~ e 
COi.i.AR El,.EII: 47i.5 

E: !U7188.,i:; 
lNCUNATION: •ilO 

NOTES 
WATER LEVELS 

INSTRUMENTATION 

6/17/95@ 11:40 
End Run a 

LCGllEO; B. 'TILTON 
CHECl<EO: A. BOOTl'l 
CATE.: 7 /tl!/ll5 

Golder Associates 



Pl'!ClJECT: I.AICLAW/fll-FS 
PROJECT NO: 843-2W 
LCCA.nON; SRIOGETON, MO 

DESCRIPTION 

411 24.3--59.B ft. . 

!iO 

Freah, thinly bedded, l!ght 
olive gray (IW 6/1), f,m 
grained, medium rrtrang, 
LIMESTONE, (Sl". LOUIS 
FORMATION) 
Some fosslliferoua zones 

59.8-&5,9ft.. 
60 Mcderateiy wealhered, thickly 

bedded, dark yelkiwillh orange 
(10YR 6/6), line grainf.!(f, 
weak, ARGILLACEOUS LIME
STONE, (ST. LOUIS 
FORMATION) 
Heavy Iron oxide litalnlng 

84 

OEPTH SCAl,E: t :2 

., 
g 
Q 
5: 
~ ., 

OAILiJNG CONTRACTOR: 1.AYNE-WESTEAN 
ORII.LEFI: D. MAHUAIN 

RECORD OF DRJLLHOLE PZ-208-SS 
SOfllNG METI-lctl; MC OoNt & waler DATUM'. MS!. 
DRILIJNG CATE: 11/17195 
CRIU.AIG; CME75 

J.,/Cfll l'L.f'!llnar 
l'•Fl..tl (),CU,,,~ 
S,Si,or U•LlncUllk,g 
a.~ ST-SlellJle<f 
F,Fobucn 1-mcu,,, 

► 

l'C ~ ELEV ti ... lli 
z ~§ RQO ii l'C DEl'Tl-1 z 
:::, IJ ... .... 

~ "' "' 51 H: .. .,., .. 
N•'IDG! ....... 

4 1an 
~ 

COCRO!NATES Ill: IOBll219, 14 
A21MUTh· o 

P,l'obhod F<t-1'..0-
IC- CI.-Qlylnlll 
511-BmNl!t CK-cNorllt 
IWlour,, H-fl<tllad 
YFl.v. ~ Glll'-l3l'&Wlfio<I 

. UllYCATA 

i"'a lYPEAl'IO !18~ g SURFACI! 
OESCl'ffl'llON .... .. .. 

• J,l,R,Cl 

J,l,SM 

B.PlSM 

!3,PL,SM 

• J,1,R,CL 

• J.?L.SM. CL 

B,PL.SM 

• J,C,$M.CL 

• 8,PL.SM,Fe 

I 
.. j 

\ 
! 

ShNt 3 ol e 
COUAFI El..."V: 472.!!i 

I:: $i?lllll.-<US 
INCIJNATION: •SQ 

NOTe 
WATl:FI LEVEi.$ 

INS'l'flUMENT'ATION 

6/17/95 @ 12:40 
EndAt1n4 

LOGGSJ: B. TILTON 
CHECKED: R.BOO'Tl1 
DATE: 7112195 

Golder Associates 



PROJECT: I.AIOlAW/Rl·FS 
PROJECT NO: 943-28411 
LOCATION: BRIDGETON, MO 

RClC E 

CESCRIFnON 

J 

84 59 ,B-65.9 ft 
Moderately weathered, lhiekly 
bedded, daik yellawlsh orange 
(10VR 6/6), line griuned, 
weak. ARGILIACEOUS LIME
STONE, (ST, LOUIS 
FORMATION) 
Heavy iron oxide staining 
65.-4-65,7 ft 

flll Very porous zone, open vugs, 
{ < 1 mm.), hlgJtly wualhered 
85.9-71.4it. 

70 

Fresh, lhlnly bedded, lighl 
all\te gray {SY 6/1), micro
cryslalline, medium &lrong, 
LIMESTONE, (ST. LOUIS 
FORMATION) 
Stylolitic 

@68,Blt 
Very stiff, greenish gray 
{5G 6/1), glauconite clay seam 
(-1/21n.) 

71.4-74.Bft. 
Fresh, !hinly bedded, light 
olive gray (SY 6/1), mlcro-

72 i:iystal!lne, medium 111rong, 
BIOTURBAiED UMESTONE, 
(ST. !,OUIS FORMATION) 
Glauc:;onite clay seams 
surrounding Limestone plel:eS, 
Limestone 

74 

74.8-76.8 ft. 
Slightly weathered, lhinly 
bedded, light alive gray 
(5V 6/1), very nne grained, 
medium 111tong, ARGlLLACEOUS 
LIMESTONE, (ST. LOUIS 

76 FORMATION) 

78 

76.B-78.5 It 
Fresh, thinly bedded, light 
oOve grey (SY 6.11}, mlcro
ciystalllne, medium sirooo, 
LIMESTONE. (ST. LOUIS 
FORMATION) 

78.5-84,5 ft 
Slightly wealhered, mlldlum 
beddaa, pale yellowish brown 
(1DVA 612), line grained, 
week, ARGILLACEOUS LIME
STONE, (ST. LOUIS 
FORMATION) 

OEl"Tli SCALE: 1 :2 
ORIUJNG CONTRACTOR: LAYNE-WESTERN 
DRILLER: C. MAHURll'l 

RECORD OF DRILLHOLE PZ-208-SS llhHl 4 of a 
COI.L\A !;I.EV; 472.5 BORING ME'lliOO: NX Cora &. waler 

DRIWNG DATE: l;/17/lll'.i 
ORILLAIG: CMl:75 

1 •00 

"' 

LOGGED: 8. TILTON 
CHEQ(EO: A. BOOTH 
OATE: 7/12195 

• 

• B,1,1'1.Fe 
B.l,SM 

• B.l,SM 

J,l,SM 

J,l,R,CL 
J.U,SM,CL 
J,PL.SM,CL 

• B.l,R.CL 

J,I.SM 

• J,l,R,CL 

• J,Pl.SM,CL 

J,l,R,Cl 

J.1.SM,CL(2) 

• J,PLSM.Cl 

• B.PL,SM 

OATUM: MSL 
CCOROINATESN: 1oae219,14 
AZIMUTH: 0 

E: 111711111.45 
INCUNATION: -90 

NOlES 
WATel'I U!M:l..S 

INS'mUI\IENTATION 

6/17/95@ 15:45 
EndRun7 

Golder Associates 



PROJECT: LAIOI.AW/RI-FS 
PROJECT' NO: 943-21148 
LOCATION: BAIOGEITON, MO 

TY E 

DESCRIPTION 

80 78.5-84.5 ff. 
Sllghlly Wli!atheted, medium btlddaa,,e yellowish brown 
(10YR 6 , fine gnuned, 
1Yaak. AR ILLACEOUS LIME· 
STONE. (ST. LOUIS 
FORMATION) 
81.5-83.0ff. 
Low porosi_ty zone, open vugs 

82 (<1 mm. dla.) 

B4 

82.5-83.2 ft. 
Moderately weathered zone 

84.8·85,llft. 
Fl'8$h, medium bedded, light 
o=lve ray (5Y 6/1}, 6m1ly 
c llne, medfum slrong, 
LI ESTONE, (ST. LOUIS 
FORMATION) 

BB 115.8-92.Sft. 
Slighl!y weathered, medium 
bedded, pale yellowish brown 
(1 OYR 6/2), very finely 
grained, weak, ARGIUACEOUS 
LIMESTONE, (ST. LOUIS 
FORMATION) 
116.0-118.0 ft. 
Low paroally zone, 
lntermll:tent zones with open 

1111 vugr;. ( < 1 mm. - 2 m. dia.) with 
Iron oxide staining 
@88.0ft 

90 

Firm, clay seam (-1/2 In.) 

92.8-99.0 It. 
Fresh, medium bedded, llghl 
olive gray (5Y &/1), veiy fine 
aralrnid, medium Blrong, 
[IMESTONE, {ST, LOUIS 
FORMATION) 

94 Sllgh!!f argllleceQus, 
stylalilic 
94.1-94.8ft. 
Arglllaceous LirllG!itone fayer 

!II 

oePTH SCALE: 1:2 
CAIWNG CONlRAC'l'OR: LAVNE•WSSTEl'IN 
ORrUEf!: 0. MAHURIN 

RECORD OF DRJLLHOLE PZ~2oa-ss Sheat Ii cl G 

COLI.AR ELEV: 472.11 SORING MlmfOO: NlC Cont & fflllillr 
ORIUJNG DATE: 1!117/'!15 
DRILi.RiG: CME75 

8 100 
% 

LOGGED: a. TILTON 
CHECKED: Ft l!OOTl1 
DATE; 7/12/e 

B,PL,SM,CL 

• J,PL.SM,C~ 

B,f,SM,CL 

OATUM, MSI. 
COORDINATES /II; 10611219. 14 
~ti: D 

E: li17tll8.411 
INCIJNATICN: .SO 

NOTE!I 
WATER I.El/ELS 

INSTRUMENTATION 

6/17/95@ 16:50 
End Rune 

Golder Associates 



PICJECm LAIOlAW/fll-l'S 
Pl'l0JECT NO: kJ.28411 
LOCATION: BAIOGEroN, MO 

,_ 98 

OESCRll'TION 

92.8-99.0 ft 
Frail. medium bedded, llght 
olive gray (SY 811), very line 
grained, rnildium strong, 
LIMESTONE, {ST. LOUIS 
FORMATION) 
Slightlv arglllaceoua, 
stylolilfc 

96.0-99.0 rt 
Llmestone becomes coa.,ely 
crystalline 

t!I 
0 .... 
!:! 
f 
! 
CJ 

RECORD OF DRILLHOLE PZ-208..SS Sliett e ot e 
COUAfl et.EV: 412,5 BORING "'!ETHOO: NX Cole l water 

OfllWNG CATE: 11117/115 
CRILL AIC:i; CME 75 

J.,/ai'!I PI.A'larlllf p.l'l>bhfc:I 
F-FIIUI c.cu-Yld I(~ 
~ i:;;~ -~ a.~ S"f•$10ppld IW1c,tq, 
F-Foldcn 1-1 .... VIW.Awdi 

&: lg Ill 
c:i ELEY ft I RQO ill!!! - z Ii D£PTI,! § ,.~8~ II 

(Fl) "' 51Hli! 11,1..,..am:! .... .. .. 

DATI.iM: MSL 
COOROINATES N: 1011921\1.14 
AZIMIJT!i! O 

E: 5171119,'lli 
INCIJNAllON: •llO 

"~ i z Q..C.,lnfl :i: 0 
~ CH~ ffi t; C =-

1'iS 9 A H-HUltd ~ ffi i ~- a ... 
~ 

NOTES 

i3l: It: =!! z 

3 WATeA l.l:VELS ... 0 •-•- fTYDATA UJ 
y (I. ~ INSTRUMENTATION 

I-
l'l'PEAND :i:e ., m 
SUl'IFM:f! 1s If ~~ ii:, i!II! ~ Dl!BCRIPTION 1;\U!' ll!/UH! I t&!&ll::U 

I 8.PLSM,CL 

End ol Record of Drillhole 
at99.0ft. 

99.00 99.00 

.. 102 

"'"104 

i-1oa 

1--110 

112 

OE'f'Tli SCA!.E; I :2 
tlfllLUNG CONTRACTOR: LAVNl:0WESTSFIN 
DFIIWift: 0. MAHUFIIN 

LOGGED: B. TIL ToN 
CHEClteD: R. B00Trl 
DATE: 7/121l15 

Golder Associates 
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1 

I 
105 

120 

Survey Coords: 

Drilling Summary: 

Well No. pzM2oa-ss 
Boring No. X-Ref: PZM2oa~ss 

PIEZOMETEA CONSTRUCTION SUMMARY 
Northing: 10B92191t. 

Easting: 517,e; rt. 
Erwatlon Ground Level 

TOP Of PVC casing 

Construction Time log: 

472.5 It. NGVO 
474.25 ft. NGVO 

Start Finish 
Total Depth 99.2 ft. 
Borehole Diameter 1,) ,,~ in. (0.0-11.0 lt.)$7/&in.(11.0•IIO.:'llt.) 

Casing Stickup Height 1. 72 It. 
Driller Layne-Western 

St. Louis, MO 

Rig CME 75, Schramm Portadrill T660H 
Bit(s) 61/4 in. ID Hollow Stem Auger Bit, 

NX Core, 5 7/8 In. Button Bit for Reaming 
Drilling Fluid Auger-None, NX Cote Water, 

Air Rotary 
Protectlve casing axa In. SQuate Steal, bys It. long 

Well Oeslgn & Specifications 

Basis: Geologic Log 25_ Geophysieal Log 
Casing strlng(s): C .. Casing S .. Screen 

Depth String(s) Elevation 
+ 1.72 88.70 C1 ~-~ ea. 10 ~ 9s.so $1 383.83 - 374.03 ----C2 374.03 - 37170 

Task Date Timl'! Date Time 
Drilling 
CME75 ~ 1:15 IMIH 17'::1$ 

Schramm Rotary flfll/M 1:50 11/18195 10:~ 

Geophys.Logging: 
Casing; 4118M lQ:10 611 &195 10::10 

Filter Placement: .,, .. 11);:,0. 1/lll'IH lQ:$5 

Cementing: 
Oevet0pment 
Bentonrte Grout $/IM6 u:1S 11118/iS ,~,OC: 
Bentonile Seal ViiM" 11105 'imiii"" i,:15 

Well Development 

98.50 98,83 - - 1-------------------

Casing: C1 2 It. dia. Schedule 80 PVC, 
flush threaded wi!h O-rlngs 

C2 2 ft, dia. threaded PVC end cap 

(4 in, long or 0.33 ft.) 
Screen: S1 2 in. dia. Schedule 80 PVC, 0.010 in. 

machine cut slot, flush threaded with 
0-rings 

Sand Pack: 16-35 mesh Silica Sand, 85.65-99.2 ft. 

filter Pack: Lffl than SO mesh Silica Sand, 
83.90-85.65 ft. 

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry, 

3.0-70.0 It. 
Bentonne Seal: Extra high yield Wyo-BM (100%) 

Slurry. 70.0-83.90 ft. 
Concrete: _o_.o_-_3._0_lt_. _________ _ 

Comments: 

Stabilization Test Data: 

Time pH Spec. C-Ond. TempC•C) 

Recovery Data: 

,oc 
110 

eo 
!;; '10 

i1 40 
!1-0 

"'° 4Q 

" :i:o 
1'10 
10 

0 
0 20 •o 100 

TIME (Minutes) 

Not to Scole s.:;,ervitwOr 
Joo Number 

e. Tilton 
943-2848 

Site LAIPLAWIOU2 Rt-FSIMO 
File ltlme PZ20US 



MISSOURI DEPARTMENT OF 
NATURAL RESOURCES 
DIVISION OF GEOLOGY ANO 
LAND SURVEY 

MONITORING WELL 
CERTIFICATION RECORD 

INFORMATION SUPPLIED BY OWNER 

SITE ADDRESS 

NM,\li 

' 

::r . ·111;-)e/,L:-:J ,t:'t.x.-~· th 

.L,•/l['L,'/H' 
"-DDRESS 

.'.-,.-i_f A/ jt;,;, 1,,! .. .:,.lr/ 

OFFICE USE ONLY 
REF tlO 

ROUTE 

t,TATEWELLNUM!lEfl 

CriECi<EO UY 

,Wl'AOYEO BY 

WELL NUMBER 

CHY 

L'.e1.tlS-cfJ.. I 

1

cm 
)7 .:.· .. :;;-,.,;, 

INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR 

DA TE RECEIVED 

CHECK NO 

TRANSMITTAL NO , 
CROSS REFERENCE NO 

ENTERED 

Ph2 

D"-TE "-PPAOVED 

ZIP COOE 

&x/f 
TELEPttONE 

a?/. · .NI· 37lu 
sr ... rE ZIP CODE 

,v., 63/0~ 

LOCATION OF WELL 
SHOW LOCATION IN 
SECTION PLAT 

COUNTY 'JJ" L ,lk(~ 

ELEVATION ~~"•. ~3~ __ 
AREA NO 

SKETCH THE LOC"-Tl □N TO THE WEL 
FROM NEAREST TOWNS OR HIClHWAYS 

CLUDING MILE"-GE ON ALL ROADS TRAVELED 

,,,, ,1"'. + SMALLEST'• LAHGEST '• 

____ \', ____ ,, ___ ,.,, 

NOTE. R&ol!d !1>11 !r~-=•co<JI a lo<ll 
01<»Cllllal,rr.t1nn:t>e,- /------LDCKlHG CAP • (j)t N (Cllc!o ono) 

~--1,-,-,-R------~/ CAPVEHT•Y N)C1rcklon<1\ 

Ekm1hon: PRDTEcrtVE CASING 
'Iii .{5 Typo; <,/~£.;_ 

Su.q: .:;t•i1.::,·',r5, 
/£'1/1', ,. ~~':j';! •/!.,' Sj Fealfram Ouc:lptlonaf 

Ekm1hon: Ft Svrfaco {Cicio 01111) 

Information In 
thl• column lo 
be auppllcd In 
the FHt from 
Surf■ i:a column 

:r~lom 
CM ,..,. 

Deplhl•&n 
ol An1111bt Sut 

D111lh ta 8111 el 
Balltaltlta Sut 
Depth lo Bue 
•I S.Ql/141ry 
Fllt1r Pack: ... to Tep 

Dlplh ta 
BltUm el 
1111 Scr1111: 

,,,,, ..... 
Total [)q th 

Orialnal 
T1lal De t 

.!J.() 

JtJ,.D 

d:!.> 

t5,l 
d/3. 7 

}'8. 7 

r/- JI,,. 

;jJf 

I~- fi..l 

!01,~,l,mc 

BOREHOLE 
DIAMETE:R: 

ANNULAR SEAL 
Jypg; D Benlond11 Sluuy 

El Cement Skar, 
0 Hon Slurrv Oantonffe 

RENTOHCTE 5£.I.L 
Type:!] Be/1100411 Skmy 

□•Non SlwlV 6enlonll11 

L11ll{llh al S<Jat.__!.l:j__FL 

SECONDARY FILTER PACK 

'"· 

Typ,s: l!JS11nd (OpU.n..l} 

OManul!ldurlld 
Grwn Stzo: ~ .:IG.l 

LooQlh; /,8 
PRIMARY FILTER PACK 

+------1 Type: 12JSlll'd 
QManulllduri:d 

Grainsuo: /,/,·!JS 

LenQltr. /.3,6 
f=i-1r-----< WELL SCREE 

Umglh; JLJ 

Slo!SL1.1s: O,i.,lc, 

T - .51 'II 1,'V ~,,t:. 

:r-i-----.JSUMP DETAILS 
L1ruth:µ,_j FL 

Clans.tu: -1- ln. 

Type: ,-'Y,;. 

TYPE OF BACllflLL: )-'/" '.:J 

( 

'> 
it, 

DRILLING CONTRACTOR'S 
NAME 

TYPE OF INSTALLATION 

l!J ABOVE GROUND 

STATIC WATER LE\IEl 

0 FLUSH MOUNT 

FEET FROM MEASURING POINT 

DATE OF STATIC WATlll LEVEL 

ELEVATION OF MEASUfWlG POINT 

ME"-SURING POINT !S 

~ TOP OF RISER PIPE 

0 OTHER 

DRILL!N{l EQUIPMENT 

0 AIR ROTARY .[] AUGER 

0 REVERSE 

ROTARY 

CEtlTI\ALlZERS USED 

TYPE t, :/<1 ,-;/.:, ,I_ 

0 OTHER 

£J YES, AT ..3 h,,7;:/L 

l!J STAINLESS STEEL 
0 OTHER __________ _ 

0 NO 

MULTIPLE CASED WH~S 

SUBMIT ADDITIONAL AS BUILT DIAGRAM 
SHOWING WELL CONSTRUCTION DETAILS 
INCLUDING TYPE AND SJZE OF ALL CASING, 
HOLE DIAMETERS, AND GROUT USED. 

DATE WELL CONSTAUCTION WAS COMPLETED 

I HEREBY CERTIFY THAT THE MONITORING WELL 
HEREIN DESCRIBED WAS CONSTRUCTED IN 
ACCORDANCE WITH THE DEPARTMENT OF NAT• 
URAL RESOURCES REQUIREMENTS FOR THE 
CONSTRUCTION Of MONITORING WELLS. 

PERMIT tlUMBER 

p&,J/...,:St,1,t,,v1,-I 

SIGNATURE tOAH)ING CO"RACT_9R) 

) l,._~/ / 
PERMIT NUMUER 

P,;)/.:J5i::,Wl}I 

IJ[) ltU) l~\'.i ,2 9~1 0JSTRIDUTI0N: WfllTE n!VISH)N CANARV:1,1m1nomr1GWEll CONTRM'.TOR PINK10WtJER 
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Discontinuity
Data

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helper:  Rob Underwood
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By:  Andrew Wyatt, Herst & Associates, Inc.
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Index

Strength
Index

FR SW
MW

HW CW

R6 R5 R4
R3 R2 R1

R0

Rock Description Notes

Rock Log

Hole Number:
PZ-209-SS

Blind-drilled from 0 - 135 ft;
no samples collected. 0 - 60
ft drilled via air rotary.
O2 (%), methane (%LEL),
and VOCs (ppm) monitored
at borehole. 20.9% O2, 0%
LEL, 0 ppm.

58.7

G
ra

ph
ic

 L
og

5.0

10.0

20.0

25.0

30.0

40.0

45.0

50.0

35.0

0.0 to 135.0 ft. - Blind drilled.  No sample collected.

 Ground Surface Elevation:  487.38Local Site Coordinates:    1067071.07 N,  517108.12 E

Temperature
Profile

(°F)

59.1

58.7

58.7

58.5

58.5

58.5

15.0

58.2

58.0

57.9

20.9% O2, 0% LEL, 0 ppm.

20.9% O2, 0% LEL, 0 ppm.

20.9% O2, 0% LEL, 0 ppm.

20.9% O2, 0% LEL, 0 ppm.

Competent bedrock
encountered.

0.0

Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 15, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

Meter:
Solinst
Model
107 TLC

LIMESTONE

R~ RST & ASSOCIATES, INC. 0 
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Discontinuity
Data

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helper:  Rob Underwood
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By:  Andrew Wyatt, Herst & Associates, Inc.
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Weathering
Index

Strength
Index

FR SW
MW

HW CW

R6 R5 R4
R3 R2 R1

R0

Rock Description Notes

Rock Log

Hole Number:
PZ-209-SS

Set temporary 12-in. D
casing 5 ft into bedrock.
Continued drilling through
casing. 20.9% O2, 0% LEL,
0 ppm.

57.4

G
ra

ph
ic

 L
og

55.0

60.0

70.0

75.0

80.0

90.0

95.0

100.0

85.0

0.0 to 135.0 ft. - Blind drilled.  No sample collected.

Temperature
Profile

(°F)

57.6

57.4

57.4

57.1

57.1

57.1

65.0

56.9

56.9

Switched to sonic drilling.
20.9% O2, 0% LEL, 0 ppm..

20.9% O2, 0% LEL, 0 ppm.

50.0
57.9

56.7 20.9% O2, 0% LEL, 0 ppm.

 Ground Surface Elevation:  487.38Local Site Coordinates:    1067071.07 N,  517108.12 E

Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 15, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

LIMESTONE

R~ RST & ASSOCIATES, INC. 0 
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Discontinuity
Data

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helper:  Rob Underwood
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By:  Andrew Wyatt, Herst & Associates, Inc.
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Index
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R6 R5 R4
R3 R2 R1

R0

Rock Description Notes

Rock Log

Hole Number:
PZ-209-SS

20.9% O2, 0% LEL, 0 ppm.

56.5

G
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og

105.0

110.0

120.0

125.0

130.0

135.0

0.0 to 135.0 ft. - Blind drilled.  No sample collected.

Temperature
Profile

(°F)

56.5

56.2

56.2

56.0

56.2

115.0

100.0
56.7

20.9% O2, 0% LEL, 0 ppm.

Change in scale see sheet 4 of 5

 Ground Surface Elevation:  487.38Local Site Coordinates:    1067071.07 N,  517108.12 E

Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 15, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

56.0

LIMESTONE

R~ RST & ASSOCIATES, INC. 0 
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Discontinuity
Data

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helper:  Rob Underwood
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By:  Andrew Wyatt, Herst & Associates, Inc.
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Index

FR SW
MW

HW CW

R6 R5 R4
R3 R2 R1

R0

Rock Description Notes

Rock Log

Hole Number:
PZ-209-SS

G
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ic
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og

136.0

137.0

139.0

140.0

138.0

Temperature
Profile

(°F)

56.0

56.0

56.0

56.9

56.9

1
of
2

4.8
5.0

135.0 to 136.0 ft. - LIMESTONE, yellowish gray
(5Y 8/1) to light olive gray (5Y 6/1) with pale
yellowish brown (10YR 6/2), very light gray, (N9)
and medium dark gray (N4) mottling; light bluish
gray (5B 7/1) banding. Microcrystalline; massive;
competent. Requires multiple hammer blows to
fracture, but easily scratched with knife. Reactive
with with 10% HCl solution.

0

0

0

FR R4

0

0

4.8
4.8

136.0 to 137.0 ft. - LIMESTONE, as above, but
yellowish gray (5Y 8/1), light olive gray (5Y 6/1),
light gray (N7), and medium gray (N5).

137.0 to 138.0 ft. - LIMESTONE, as above, but
laminated beginning at 137.6 ft. Large number of
mechanical breaks from 137.7 - 138.8 ft.

138.0 to 139.0 ft. - LIMESTONE, as above, but
massive beginning at 138.8 ft.

139.0 to 140.0 ft. - LIMESTONE, as above, with
greenish-gray (5G 8/1) mottling.

20.9% O2, 0% LEL, 0 ppm.

FR

FR

FR

FR

R4

R3 to R4

R4

 Ground Surface Elevation:  487.38Local Site Coordinates:    1067071.07 N,  517108.12 E

R3 to R4

Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 15, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

135.0

142.0

143.0

145.0

144.0

141.0

55.7
140.0 to 141.0 ft. - LIMESTONE, light olive gray
(5Y 6/1) and greenish gray (5GY 6/1) with yellowish
gray (5Y 8/1) and olive gray (5Y 4/1) mottling. With
faint grayish orange (10YR 7/4) staining.
Microcrystalline; massive; competent. Requires multiple
hammer blows to fracture, but easily scratched with
knife. Reactive with with 10% HCl solution.

0

0

0

0

0

142.0 to 143.0 ft. - LIMESTONE, as above, but
microcrystalline to fine-grained. Large number of
mechanical breaks from 142.4 - 142.6 ft.

141.0 to 142.0 ft. - LIMESTONE, as above, but
laminated from 141.7 - 142 ft.

143.0 to 144.0 ft. - LIMESTONE, as above, but
dark gray (N3), light olive gray (5Y 6/1), and
greenish gray (5GY 6/1)

144.0 to 145.0 ft. - LIMESTONE, as above, but
medium gray (N5) and light olive gray (5Y 6/1). No
staining.

2
of
2

9.9
10.0 0

0

0

FR to SW R4

0

0

9.9
9.9

FR to SW

FR to SW

FR to SW

FR

R4

R3

R4

R4

56.0

20.9% O2, 0% LEL, 0 ppm.

LIMESTONE

R~ RST & ASSOCIATES, INC. 0 
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Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 15, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

Discontinuity
Data

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helper:  Rob Underwood
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By:  Andrew Wyatt, Herst & Associates, Inc.
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Index
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R6 R5 R4
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R0

Rock Description Notes

Rock Log

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

Hole Number:
PZ-209-SS

G
ra
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ic
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og

145.0

146.0

147.0

149.0

150.0

148.0

LIMESTONE

Temperature
Profile

(°F)

56.0

≤20.3% O2, ≤6.3% LEL,
≤9.8 ppm. Readings
fluctuating rapidly.
Boring Depth:  150 ft. bgs.

145.0 to 146.0 ft. - LIMESTONE, as above.

146.0 to 147.0 ft. - LIMESTONE, as above, but
microcrystalline.

147.0 to 148.0 ft. - LIMESTONE, as above.

148.0 to 149.0 ft. - LIMESTONE, as above.

149.0 to 150.0 ft. - LIMESTONE, as above.

56.0

FR R4

FR R4

FR R4

FR R4

FR R4

0

0

0

0

0

0

0

0

00

 Ground Surface Elevation:  487.38Local Site Coordinates:    1067071.07 N,  517108.12 E

151.0

152.0

154.0

155.0

153.0

R~ RST & ASSOCIATES, INC. 0 
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Well Coordinates: 
N 1067071 .541 
E 517108.567 

Top of Steel Cover: 490.14 

Top of Casing: 489.68 

steel bollards (4) 

Drilling Contractor: Frontz Drilling 
Lead Driller: Rob Hamilton 
Drilling Dates: October 5, 2013 

Top of Steel Cover: + 2.75 

Top of Casing: + 2.29 

weep hole Lock installed:@' no 

Ground Surface 
Elevation: 487.39 

Bottom of Steel Cover: 484.68 

Depth to Groundwater: 464.97 

Elevation values, in feet 
above Mean Sea Level 

Top of Bentonite Seal: 355.39 

Top of Sand Pack: 350.39 

Top of Screen: 347.39 

Bottom of Screen: 337.39 

Total Depth: 337.39 

4631 North St. Peters Parkway 
St Charles, Missouri 63304 

Phone (636) 939-9111 
Fax (636) 939-9757 

RST & ASSOC IA TES, I NC. ® 
' 

(Not to Scale) 

Ground Surface: 0.0 

Top of Annular Seal: :.bQ. 

Bottom of Steel Cover: - 2.71 

Depth to Groundwater: - 22.42 

Depth values. in feet above(+) 
or below(-) Ground Surface 

Top of Bentonite Seal: - 132.00 

Top of Sand Pack: - 137 .00 

Top of Screen: - 140.00 

Bottom of Screen: - 150.00 

Total Depth: -150.00 

Bridgeton Landfill 
Bridgeton, Missouri 

Borehole Diameter: 9-inch OD for Soil 
6-inch OD for Rock 

Centralizer (s): Yes, at base of Screen and 
5 feet above top of Screen 

Type of Annular Seal: Bentonite Grout 

Grouting Method: Tremie 
Grout Thickness: 130 feet 

Casing Material: Schedule 80 PVC 
Casing Diameter: 2 inches 
Casing Length (including Screen): 150 feet 

Date of Groundwater Measurement: 
October 5, 2013 

Type of Bentonite Seal: Bentonite Plug Chips 

Bentonite Seal Thickness: 5 feet 

Type of Sand Pack: Silica Sand 

Sand Pack Thickness: 13 feet 
Number of Bags of Sand: 1 

Screen Slot Size: 0.01 in. 
Screen Material: Schedule 80 PVC 
Screen Diameter: 2 inches 
Screen Length: 10 feet 

Depth of Borehole Backfill: N/A 
Collapse Footage: N/A 

PZ-209-SS 
As-Built Diagram 



'bFFlt:e· ·s1r ,"· · ·, '.. 
MISSOURI DEPARTMENT OF NATURAL RESOURCES 
GEOLOGICAL SURVEY PROGRAM 

RE 

MONITORING WELL 
CERTIFICATION RECORD 

INFORMJ.TION·1SUPPLl~O;-BY.,PRJ1"v:1AR:'(_CQ,NfRAC!QR-O,!t · ' 
-· N.0 IS FORM rs:NoT TO"BE US.ED F'ORNESTED WELi$ ·- ,•,- ,· ·- -

TYPE 

"""°"E 
LENGTH AND 
DIAMETER OF 
SURFACE COMPLETION 

GROUND 

0 FLUSH MOUNT 

LENGTH_;;J_,.!i.._FT. 

DIAMETER .Ji_ IN. 

~KINGCAP 

~EP HOLE ]f-----

E~EVATI0N 497. 2.1 FT. 

ANNULAR SEAL 

LENGTH \ ~b FT. 

iir§'i'.'uRRY □ CHIPS 

0 PELLETS □ GRANULAR 

□ CEMENT/SLURRY 

IF CEMENTIBENTONliE MIX: 

BAGS OF CEMENT USED __ 

% OF BENTONITE USED __ 

WATER USED/BAG !150 GAL. 

SECONDARY~ERPACK 

LENGTH FT. 

DEPTH TO TOP OF PRIMARY 

FILTER PACK (,31 FT. 

{ 

DIAMETER AND DEPTH OF THE HOLE 
SURFACE COMPLETION WAS PLACED 

SURFACE COMPLETION GROUT 

~CRETE DIAMETER...§:_ IN. 

LENGTH ~FT. 

-{ 

} 

0 OTHER _____ _ 

SijJl'FACE-COMPLEllON 
!VSTEEL O ALUMINUM O PLASTIC 

RISER 

RISER PIPE DIAMETER 

RISER PIPE LENGTH 

_..sl._1N. 
142, FT. 

DIAMETER OF DRILL HOLE ---1ie_ IN. 

WEIGHT OR SDR# ~0 

MATERIAL_.,,,,.-
□ STEEL lli'THERMOPLASTIC (PVC) 

0 OTHER _____ _ 

BENTONITE SEAL 

LEl-!J,,iH !5 F-T 
'l!i'CHIPS O PELLETS O GRANULAR 
0 SJ.URRY 

~ATURATED ZONE O HYDRATED 

SCREEN 

SCREEN DIAMETER ~ IN. 

SCREEN LENGTH -1.Q_FT. 

DIAMETER OF DRILL HOLE~ IN. 

DEPTH TO TOP ~FT. 

.-·ROUT::: . 

VARIANCE GRANTED 
BYDNR 

NUMBER 

STATIC WATl:R L~VEL 

~<l.'1!5' 
LOCATIQN OF WELL (DIM/S FORMAY ONL'/) 

LAT.~· ~. 51. I .. 
LONG. qo • :!'-# • 2. 'I ."I • 
SMALLEST LARGEST 

¼ ¼ ¼ 

SECTION= TOWNSHIP il NORTH 

RANGE _!S.._ ill't"AST O WEST 

MONITORING FOR: (CHECK ALL THAT APPLY) 

~ION\JCLIDES □ PETROLEUM PRODUCTS ONl Y 
0 EXPLOSIVES ~S ~ 
~cs 1!1"1!ESTICIDES/HERBICIDES 
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FOR CASED WELLS, SUBMIT ADDITIONAL AS BUILT DIAGRAMS SHOWING WELL CONSTRUCTION DETAILS INCLUDING TYPE & SIZE OF ALL CASING, HOLE DIAMETER & GROUT USED. 

PERMIT NUMBER DATE WELL DRILLING WAS COMPEL TED 
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Hole Number:
PZ-209-SD

 Ground Surface Elevation:  487.24Local Site Coordinates:    1067075.74 N,  517103.75 E

Sheet 1 of 7

Discontinuity
Data

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helpers:  Rob Underwood, Ben Williams
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By:  Andrew Wyatt & Steve Jett, Herst & Associates, Inc.
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Strength
Index

FR SW
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HW CW

R6 R5 R4
R3 R2 R1

R0

Rock Description Notes

Rock Log

Blind-drilled from 0 - 235 ft;
no samples collected. 0 - 80
ft drilled via air rotary.
O2 (%), methane (%LEL),
and VOCs (ppm) monitored
at borehole. 20.6% O2, 0%
LEL, 0 ppm.

59.6

G
ra
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og

5.0

10.0

20.0

25.0

30.0

40.0

45.0

50.0

35.0

0.0 to 235.0 ft. - Blind drilled.  No sample collected.

Temperature
Profile

(°F)

59.9

59.6

59.6

59.4

59.1

59.4

15.0

59.1

59.1

59.1

20.6% O2, 0% LEL, 0 ppm.

20.6% O2, 0% LEL, 0 ppm.

20.6% O2, 0% LEL, 0 ppm.

20.6% O2, 0% LEL, 0 ppm.

Competent bedrock
encountered.

0.0

Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 2-4, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

Meter:
Solinst
Model
107 TLC

LIMESTONE

R~ RST & ASSOCIATES, INC. 0 
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R6 R5 R4
R3 R2 R1

R0

Rock Description Notes

Rock Log

Set temporary 8-in. D
casing 5 ft into bedrock.
Continued drilling through
casing.

58.7

G
ra

ph
ic

 L
og

55.0

60.0

70.0

75.0

80.0

90.0

95.0

100.0

85.0

0.0 to 235.0 ft. - Blind drilled.  No sample collected.

Temperature
Profile

(°F)

58.7

58.5

65.0

58.5

20.9% O2, 0% LEL, 0 ppm.

Very difficult drilling from
80 to 100 feet, driller
switched to Sonic rest of
way. 20.9% O2, 0% LEL, 0
ppm.

50.0
59.1

58.5

Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 2-4, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

LIMESTONE

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helpers:  Rob Underwood, Ben Williams
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By:  Andrew Wyatt & Steve Jett, Herst & Associates, Inc.

58.7

58.7 20.9% O2, 0% LEL, 0 ppm.

58.5

58.5

58.5

20.9% O2, 0% LEL, 0 ppm.

R~ RST & ASSOCIATES, INC. 0 
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Strength
Index

FR SW
MW

HW CW

R6 R5 R4
R3 R2 R1

R0

Rock Description Notes

Rock Log

20.9% O2, 0% LEL, 0 ppm.
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105.0

110.0

120.0

125.0

130.0

140.0

145.0

150.0

135.0

0.0 to 235.0 ft. - Blind drilled.  No sample collected.

Temperature
Profile

(°F)

58.5

115.0

58.0

58.0

20.9% O2, 0% LEL, 0 ppm..

100.0
58.5

58.0

Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 2-4, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

LIMESTONE

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helpers:  Rob Underwood, Ben Williams
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By:  Andrew Wyatt & Steve Jett, Herst & Associates, Inc.

58.5

58.5

58.5

58.5

58.2

58.2

20.9% O2, 0% LEL, 0 ppm.

R~ RST & ASSOCIATES, INC. 0 
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Index

FR SW
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R6 R5 R4
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R0

Rock Description Notes

Rock Log

57.9
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155.0

160.0

170.0

175.0

180.0

190.0

195.0

200.0

185.0

0.0 to 235.0 ft. - Blind drilled.  No sample collected.

Temperature
Profile

(°F)

57.9

57.6

57.6

57.4

165.0

57.4

20.9% O2, 0% LEL, 0 ppm.

20.9% O2, 0% LEL, 0 ppm.

150.0
58.0

57.4

Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 2-4, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

LIMESTONE

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helpers:  Rob Underwood, Ben Williams
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By:  Andrew Wyatt & Steve Jett, Herst & Associates, Inc.

57.6

57.6

57.4

20.9% O2, 0% LEL, 0 ppm.

R~ RST & ASSOCIATES, INC. 0 
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Index

Strength
Index

FR SW
MW

HW CW

R6 R5 R4
R3 R2 R1

R0

Rock Description Notes

Rock Log

20.9% O2, 0% LEL, 0 ppm.

57.1

G
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205.0

210.0

220.0

225.0

230.0

235.0

0.0 to 235.0 ft. - Blind drilled.  No sample collected.

Temperature
Profile

(°F)

57.4

56.9

56.9

56.2

56.7

215.0

200.0
57.4

20.9% O2, 0% LEL, 0 ppm.

Change in scale see sheet 6 of 7

Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 2-4, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

56.2

LIMESTONE

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helpers:  Rob Underwood, Ben Williams
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By:  Andrew Wyatt & Steve Jett, Herst & Associates, Inc.

20.9% O2, 0% LEL, 0 ppm.

R~ RST & ASSOCIATES, INC. 0 
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Rock Description Notes

Rock Log

G
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og

236.0

237.0

239.0

240.0

238.0

Temperature
Profile

(°F)

56.2
1
of
2

5.0
5.0

235.0 to 236.0 ft. - LIMESTONE, medium gray
(N6). Medium-grained; massive; competent; fresh. 0

0

0

FR R5

1

0

4.5
5.0

238.0 to 239.0 ft. - LIMESTONE, as above,
238.3 to 238.4 ft but more fossilized. 238.4 to
240.0 ft, gray (N5). Medium-grained; thinly to
intensely bedded; competent, fresh.

20.9% O2, 0% LEL, 0 ppm.

FR

FR

FR

FR

R5

R5

R5

R5

Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 2-4, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

235.0

242.0

243.0

245.0

244.0

241.0

55.7

240.0 to 241.0 ft. - LIMESTONE, as above. 0

0

0

0

0

2
of
2

10.0
10.0 0

0

0

FR R5

0

0

7.2
10.0

FR

FR

FR

FR

R5

R5

R5

R5

55.6

20.9% O2, 0% LEL, 0 ppm.

LIMESTONE

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helpers:  Rob Underwood, Ben Williams
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By:  Andrew Wyatt & Steve Jett, Herst & Associates, Inc.

85°,
PL

R~ RST & ASSOCIATES, INC. 0 
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Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 2-4, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

Discontinuity
Data

D
ep

th
 S

ca
le

(f
ee

t)

R
un

 N
o.

C
or

e 
R

ec
ov

er
y

R
Q

D

Fr
ac

tu
re

s
pe

r F
oo

t

Ty
pe

 a
nd

D
es

cr
ip

tio
n

Weathering
Index

Strength
Index

FR SW
MW

HW CW

R6 R5 R4
R3 R2 R1

R0

Rock Description Notes

Rock Log

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak
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ph
ic

 L
og

245.0

246.0

247.0

249.0

250.0

248.0

LIMESTONE

Temperature
Profile

(°F)

55.4
Boring Depth:  250 ft. bgs.

248.0 to 249.0 ft. - LIMESTONE, as above,
but thinly bedded.

55.6

FR R5

FR R5

FR R5

FR R5

FR R5

0

1

0

0

0

0

0

00

251.0

252.0

254.0

255.0

253.0

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helpers:  Rob Underwood, Ben Williams
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By:  Andrew Wyatt & Steve Jett, Herst & Associates, Inc.

20.9% O2, 0% LEL, 0 ppm.

45°,
PL
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Well Coordinates: 
N 1067075.739 
E 517104.415 

Top of Steel Cover: 490.03 

Top of Casing: 489.58 

steel bollards (4) 

Drilling Contractor: Frontz Drilling 
Lead Driller: Rob Hamilton 
Drilling Dates: October 4, 2013 

Top of Steel Cover: + 2.79 

Top of Casing: + 2.34 

weep hole Lock installed:@' no 

Ground Surface 
Elevation: 487.24 

Bottom of Steel Cover: 484.58 

Depth to Groundwater: 460.86 

Elevation values, in feet 
above Mean Sea Level 

Top of Bentonite Seal: 253.24 

Top of Sand Pack: 249.74 

Top of Screen: 247.24 

Bottom of Screen: 237.24 

Total Depth: 237.24 

4631 North St. Peters Parkway 
St Charles, Missouri 63304 

Phone (636) 939-9111 
Fax (636) 939-9757 

RST & ASSOC IA TES, I NC. ® 
' 

(Not to Scale) 

Ground Surface: 0.0 

Top of Annular Seal: :.bQ. 

Bottom of Steel Cover: - 2.66 

Depth to Groundwater: - 26.38 

Depth values, in feet above(+) 
or below(-) Ground Surface 

Top of Bentonite Seal: - 234.00 

Top of Sand Pack: - 237.50 

Top of Screen: - 240.00 

Bottom of Screen: - 250.00 

Total Depth: - 250.00 

Bridgeton Landfill 
Bridgeton, Missouri 

Borehole Diameter: 9-inch OD for Soil 
6-inch OD for Rock 

Centralizer (s): Yes, at base of Screen and 
5 feet above top of Screen 

Type of Annular Seal: Bentonite Grout 

Grouting Method: Tremie 
Grout Thickness: 232 feet 

Casing Material: Schedule 80 PVC 
Casing Diameter: 2 inches 
Casing Length (including Screen): 250 feet 

Date of Groundwater Measurement: 
October 8, 2013 

Type of Bentonite Seal: Bentonite Plug Chips 

Bentonite Seal Thickness: 3.5 feet 

Type of Sand Pack: Silica Sand 

Sand Pack Thickness: 12.5 feet 
Number of Bags of San~ 

Screen Slot Size: 0.01 in. 
Screen Material: Schedule 80 PVC 
Screen Diameter: 2 inches 
Screen Length: 10 feet 

Depth of Borehole Backfill: N/A 
Collapse Footage: N/A 

PZ-209-SD 
As-Built Diagram 



MISSOURI DEPARTMENT OF NATURAL RESOURCES 
GEOLOGICAL SURVEY PROGRAM 
MONITORING WELL 
CERTIFICATION RECORD 

·.-INFORMA-1:ION··SUPP.L)ED,,BYiP.RIMARY CONTRACTOR.OR ORI 
· lilorf rH1s F'oRNi 1s"1"or TO se'use.oi=oP, NE$·reo·wELLs· •. ..•. · , ,· · : ,. , ., · 

TYPE 

lil'\(BoVE 
GROUND 

LENGTH AND 
DIAMETER OF 
SURFACE COMPLETION 

□ FLUSH MOUNT 

LENGTH ~ FT. 

DIAMETER _5__ IN. 

~KINGCAP 

ilrlJE'EP HOLE 

ELEVATION 481.2.7 FT. 

ANNULAR SEAL 

LENGJH d-34 FT. 

~URRY □ CHIPS 

□ PELLETS 0 GRANULAR 

0 CEMENT/SLURRY 

IF CEMENT/BENTONITE MIX: 

BAGS OF CEMENT USED __ 

% OF BENTONITE USED __ 

WATER USED/BAG 11:0 GAL. 

SECDNDARY;,:RPACK 

LENGTH FT. 

DEPTH TO TOP OF PRIMARY 

FILTER PACK ~ 3 '6 FT. 

{ 

DIAMETER AND DEPTH OF THE HOLE 
SURFACE COMPLETION WAS PLACED 

SURFACE COMPLETION GROUT 

~CRETE DIAMETER 5' IN. 

LENGTH 6, 6 FT. 

-[ 

} 

□ OTHER _____ _ 

S~CE COMPLETION 
il(sTEEL □ ALUMINUM O PLASTIC 

RISER 

RISER PIPE DIAMETER 

RISER PIPE LENGTH 

c2 IN. 

c)42. FT. 

DIAMETEROFDRILLHOLE---":!_ IN. 

WEIGHT OR SDR# ~Q 

MATERIAL _ _,,,-
□ STEEL l!irTHERMOPLAST!C (PVC) 

0 OTHER _____ _ 

BENTONITE SEAL 

LE~H c;\ r-.r 
l!ii'CHIPS O PELLETS □ GRANULAR 
0 SLURRY 

~TURATED ZONE O HYDRATED 

SCREEN 

SCREEN DIAMETER ~IN. 

SCREEN LENGTH -1..JL_ F'r. 

DIAMETEROFDRILLHOLE (o IN. 

DEPTH TO TOP J40FT. 
SCREEN MATERl.al,,o 

EC!'-,N<:J J· . 
•. ,>" ··:.,.' r . ·• 

~VENUE:_N.0. 

ROUTE 

VARIANCE GRANTED 
BYDNR 

NUMBER 

LOCATION OF WELL (D/M/S FORMAT ONLY) 

LAT.~• Lf 5 • '51.'2.." 
LONG. 9J;L_. l l.ft ' l "I."\ " 
SMALLEST LARGEST 
__ ¼ __ ¼ ___ ¼ 

SECTION __ TOWNSHIP~ NORTH 

RANGE ..!/S.._ llrt"AsT D WEST 

MON1JpR1NG FOR: (CHECK ALL THAT APPLY) 

lli!1iAo1bNUCLIDES □ PETROLEUM PRODUCTS ONLY 

□ EXPLOSIVES ip4'TALS ~ 
~cs ~TIC IDES/HERBICIDES 

PROPOSED USE OF WELL 

0 GAS MIGRATION WELL 
□ EXTRACTION WELL 
0 PIEZOMETERS 
0 DIRECT PUSH 

DEPTH 
TO FROM 

~ERVATION 
0 OPEN HOLE 
0 INJECTION WELL 

FORMATION 
DESCRIPTION 

LENGTH OF PRIMARY FILTER 
□ STEEL ip,rl-iERMOPLASTIC (PVC) 1----~---+----------l 

PACK • ,1 FT. 
0 OTHER _____ _ 

TOTAL DEPTH: 

FOR CASED WELLS, SUBMIT ADDITIONAL AS BUILT DIAGRAMS SHOWING WELL CONSTRUCTION DETAILS INCLUDING TYPE & SIZE OF ALL CASING, HOLE DIAMETER & GROUT USED. 

PERMIT NUMBER DATE WELL DRILLING WAS COMPEL TED 

OCJ.3 B..31 -t /Q-
EREIN DESCRIBED WAS CONSTRUCTED IN ACCORDANCE WITH MISSOURI DEPARTMENT OF 

1llE CONSTRUCTION OF MONITORING WELLS. 

PERMIT NUMBER SIGNATURE (OF APPRENTICE) 

oo3~rf/,-/J1 
DISTRIBUTION: WHITE/DIVISION CANARY/CONTACTOR PINK/OWNER 

0 PUMP INSTALLED 

APPRENTICE PERMIT NUMBER 

ITE COPY WITH APPROPRIATE FEE TO: MISSOURI DEPARTMENT OF NATURAL RESOURCES, DIVISION OF GEOLOGY AND LAND SURVEY, 
WELLHEAD PROTECTION SECTION, PO BOX 250, ROLLA, MO 65402 673-368-2165 



Hole Number:
PZ-210-SS

 Ground Surface Elevation:  484.52Local Site Coordinates:    1066828.73 N,  516777.04 E

Sheet 1 of 5

Discontinuity
Data

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helpers:  Rob Underwood, Ben Williams
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By:  Andrew Wyatt, Herst & Associates, Inc.
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Weathering
Index

Strength
Index

FR SW
MW

HW CW

R6 R5 R4
R3 R2 R1

R0

Rock Description Notes

Rock Log

Blind-drilled from 0 - 133 ft;
no samples collected. 0 - 50
ft drilled via air rotary.
O2 (%), methane (%LEL),
and VOCs (ppm) monitored
at borehole. 20.9% O2, 0%
LEL, 0 ppm.

57.9

G
ra
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ic

 L
og

5.0

10.0

20.0

25.0

30.0

40.0

45.0

50.0

35.0

0.0 to 133.0 ft. - Blind drilled.  No sample collected.

Temperature
Profile

(°F)

58.2

57.9

57.9

57.6

57.6

57.6

15.0

57.6

57.6

57.6

20.9% O2, 0% LEL, 0 ppm.
Very wet.

20.9% O2, 0% LEL, 0 ppm.

20.9% O2, 0% LEL, 0 ppm.

20.9% O2, 0% LEL, 0 ppm.

Competent bedrock
encountered.

0.0

Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 16, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

Meter:
Solinst
Model
107 TLC

LIMESTONE

R~ RST & ASSOCIATES, INC. 0 
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Weathering
Index

Strength
Index

FR SW
MW

HW CW

R6 R5 R4
R3 R2 R1

R0

Rock Description Notes

Rock Log

Set temporary 8-in. D
casing 5 ft into bedrock.
Switched to sonic drilling.
Continued drilling through
casing. 20.9% O2, 0% LEL,
0 ppm.

57.6

G
ra
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ic

 L
og

55.0

60.0

70.0

75.0

80.0

90.0

95.0

100.0

85.0

0.0 to 133.0 ft. - Blind drilled.  No sample collected.

Temperature
Profile

(°F)

57.6

57.6

57.6

57.6

57.6

57.6

65.0

57.6

57.6

20.9% O2, 0% LEL, 0 ppm..

20.9% O2, 0% LEL, 0 ppm.

50.0
57.6

57.9 20.9% O2, 0% LEL, 0 ppm.

Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 16, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

LIMESTONE

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helpers:  Rob Underwood, Ben Williams
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By:  Andrew Wyatt, Herst & Associates, Inc.

R~ RST & ASSOCIATES, INC. 0 
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Weathering
Index

Strength
Index

FR SW
MW

HW CW

R6 R5 R4
R3 R2 R1

R0

Rock Description Notes

Rock Log

20.9% O2, 0% LEL, 0 ppm.

57.6

G
ra

ph
ic

 L
og

105.0

110.0

120.0

125.0

130.0

133.0

0.0 to 133.0 ft. - Blind drilled.  No sample collected.

Temperature
Profile

(°F)

57.9

57.4

57.4

57.1

57.4

115.0

100.0
57.9

20.9% O2, 0% LEL, 0 ppm.

Change in scale see sheet 4 of 5

Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 16, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

LIMESTONE

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helpers:  Rob Underwood, Ben Williams
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By:  Andrew Wyatt, Herst & Associates, Inc.
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R6 R5 R4
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Rock Description Notes

Rock Log
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134.0

135.0

137.0

138.0

136.0

Temperature
Profile

(°F)

56.9

1
of
2

5.0
5.0

133.0 to 134.0 ft.  - LIMESTONE, light olive gray (5Y 6/1)
to olive gray (5Y 4/1). With very light gray (N9) and
yellowish gray (5Y 8/1) mottling and spotting.
Microcrystalline to fine-grained; massive to laminated;
competent. Requires one to multiple hammer blows to
fracture, but easily scratched with knife. Reactive with with
10% HCl solution.

0

5

0

FR R3 to R4

0

2

4.3
5.0

134.0 to 135.0 ft.  - LIMESTONE, as above, but with
medium bluish gray (5B 5/1) spotting. Slightly weathered
from 134.1 to 134.9 ft; surface discoloration on fractures,
weaker along bedding planes, can easily be broken by
hand in spots. Surface discoloration of dark yellowish
brown (10YR 4/2), moderate yellowish brown (10YR 5/4)
on fractures. Partial healing/filling of cavities at 134.2 ft.
Medium bluish gray (5B 5/1) mineralization at 134.8 ft.

135.0 to 136.0 ft.  - LIMESTONE, as above, but yellowish
gray (5Y 8/1) to light olive gray (5Y 6/1). With greenish
gray (5G 6/1) mottling. Microcrystalline beginning at 135.6
ft. Flint-or chert-like. Very uniform in color. Dark greenish
gray (5GY 4/1) dendritic mineralization at 135.9 ft.

SW

FR

FR

FR to SW

R3-R4

R3-R4

Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 16, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

133.0

140.0

141.0

143.0

142.0

139.0

0

0

0

0

139.0 to 140.0 ft.  - LIMESTONE, as above, but
microcrystalline to fine-grained. Slightly weathered from
139.1-139.7 ft; surface discoloration on fractures, weaker
along bedding planes, can be broken by hand in spots.
Surface discoloration of pale yellowish brown (10YR
6/2), brownish gray (5YR 4/1), and olive gray (5Y 4/1) on
fractures. Vitreous, medium bluish gray (5B 5/1)
mineralization at approx. 139.5 ft. Multiple mechanical
breaks mixed with bedding plane joints, Core has little
cross-sectional integrity; gravel-like. Difficult to discern
individual joints.

2
of
2

9.7
10.0 0

2+

0

FR

0

0

9.1
9.7

FR to SW

FR

FR

FR

R4

R4

R4 to R3

LIMESTONE

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helpers:  Rob Underwood, Ben Williams
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By:  Andrew Wyatt, Herst & Associates, Inc.

56.9

R3 to R4

[134.2]
90°, B,
PL, R

[134.3]
85°, B,
PL, R

[134.75]
90°, B, I,

R
[134.8]
85°, B,
PL, R

[134.85]
90°, B,
PL, R

R3-R4

[137.9]
60°, B,
PL, R

[137.95]
80°, B,
PL, R

R3-R4

R3-R4

[139.15]
90°, B,
PL, R

[139.65]
90°, B,
PL, S
Other

fractures
evident,

but
difficult

to
discern.

136.0 to 137.0 ft.  - LIMESTONE, as above. Moderately
healed bedding plane joint at 136.6 ft.

137.0 to 138.0 ft.  - LIMESTONE, as above. Medium
dark-gray (N4) dendritic mineralization  at 137.1-137.2 ft.
Multiple moderatly healed bedding plane joints at 137.7 ft.
Slightly weathered from 137.9-140 ft; surface discoloration
on fractures. Surface discoloration of dark yellowish brown
(10YR 4/2), brownish gray (5YR 4/1), medium bluish gray
(5B 5/1) on fractures.

138.0 to 139.0 ft.  - LIMESTONE, yellowish gray (5Y 8/1)
and light gray (5Y 6/1). With very light gray (N8) and dark
gray (N3) mottling. With dark yellowish brown (10YR 4/2)
from 138-138.2 ft. Microcrystalline; massive to laminated;
competent. Requires one to multiple hammer blows to
fracture, but easily scratched with knife. Reactive with
with 10% HCl solution.

140.0 to 141.0 ft.  - LIMESTONE, as above, but with little
mottling. Microcrystalline, massive.

141.0 to 142.0 ft.  - LIMESTONE, as above.

142.0 to 143.0 ft.  - LIMESTONE, as above,  0.2 ft band
of medium light gray (N6) at 142.5 ft. Laminated from
142.5 to 143 ft. With very light gray (N8) and medium
dark gray (N4) mottling. Multiple mechanical breaks.

R~ RST & ASSOCIATES, INC. 0 
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Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 16, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite
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Weathering
Index

Strength
Index

FR SW
MW

HW CW

R6 R5 R4
R3 R2 R1

R0

Rock Description Notes

Rock Log

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

G
ra
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og

143.0

144.0

145.0

147.0

148.0

146.0

LIMESTONE

Temperature
Profile

(°F)

Boring Depth:  148 ft. bgs.

143.0 to 144.0 ft. - LIMESTONE, as above, but
massive to laminated. Multiple mechanical
breaks from 143.2 - 143.7 ft. Surface
discoloration on bottom face of fracture at 143.7
ft. Medium dark gray (N4) and olive gray (5Y
4/1). (No discoloration on top face; possible
mechanical destruction.)

144.0 to 145.0 ft. - LIMESTONE, as above, but
massive; microcrystalline to fine-grained.

145.0 to 146.0 ft. - LIMESTONE, as above, but
yellowish gray (5Y 8/I), light olive gray (5Y
6/1), and olive gray (5Y 4/1). With greenish gray
(5G 6/1) mottling at 145.5 ft. Massive to
laminated. Can be broken by hand from 145.7 to
145.9 ft. Likely mechanical destruction and
weakening. (No weathering evident.)

146.0 to 147.0 ft. - LIMESTONE, as above, but
yellowish gray (5Y 8/I) and light olive gray (5Y
6/1), massive, microcrystalline beginning 1t 146.4
ft. Slightly weathered at 146.1 ft: surface
discoloration on fracture, weaker along bedding
planes, can be broken by hand in spots. Vitreous,
planar mineralization roughly parallel to core axis
(90 to 80°) from 146.7 - 146.8 ft.

147.0 to 148.0 ft. - LIMESTONE, as above.

FR to SW R3 to R4

FR R4

FR R4 to R3

FR to SW

FR R4

0

0

1

1

00

149.0

150.0

152.0

153.0

151.0

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helpers:  Rob Underwood, Ben Williams
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By:  Andrew Wyatt, Herst & Associates, Inc.

56.7

56.7

[143.7]
85°, B,
PL, S

R4 to R3

[146.1]
90°, B,

PL,
VR
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Well Coordinates: 
N 1066828.381 
E 516777.407 

Top of Steel Cover: 487.27 

Top of Casing: 486.90 

steel bollards (4) 

Drilling Contractor: Frontz Drilling 
Lead Driller: Rob Hamilton 
Drilling Dates: October 16-17, 2013 

Top of Steel Cover: + 2.74 

Top of Casing: + 2.37 

weep hole Lock installed:@' no 

Ground Surface 
Elevation: 484.53 

Bottom of Steel Cover: 481 .90 

Depth to Groundwater: 456.57 

Elevation values, in feet 
above Mean Sea Level 

Top of Bentonite Seal: 354.53 

Top of Sand Pack: 349.53 

Top of Screen: 346.53 

Bottom of Screen: 336.53 

Total Depth: 336.53 

4631 North St. Peters Parkway 
St Charles, Missouri 63304 

Phone (636) 939-9111 
Fax (636) 939-9757 

RST & ASSOC IA TES, I NC. ® 
' 

(Not to Scale) 

Ground Surface: 0.0 

Top of Annular Seal: :.bQ. 

Bottom of Steel Cover: - 2.63 

Depth to Groundwater: - 27.96 

Depth values. in feet above(+) 
or below(-) Ground Surface 

Top of Bentonite Seal: - 130.00 

Top of Sand Pack: - 135.00 

Top of Screen: - 138.00 

Bottom of Screen: - 148.00 

Total Depth: - 148.00 

Bridgeton Landfill 
Bridgeton, Missouri 

Borehole Diameter: 9-inch OD for Soil 
6-inch OD for Rock 

Centralizer (s): Yes, at base of Screen and 
5 feet above top of Screen 

Type of Annular Seal: Bentonite Grout 

Grouting Method: Tremie 
Grout Thickness: 128 feet 

Casing Material: Schedule 80 PVC 
Casing Diameter: 2 inches 
Casing Length (including Screen): 148 feet 

Date of Groundwater Measurement: 
October 24, 2013 

Type of Bentonite Seal: Bentonite Plug Chips 

Bentonite Seal Thickness: 5 feet 

Type of Sand Pack: Silica Sand 

Sand Pack Thickness: 13 feet 
Number of Bags of Sand: 1 

Screen Slot Size: 0.01 in. 
Screen Material: Schedule 80 PVC 
Screen Diameter: 2 inches 
Screen Length: 10 feet 

Depth of Borehole Backfill: N/A 
Collapse Footage: N/A 

PZ-210-SS 
As-Built Diagram 
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MISSOURI DEPARTMENT OF NATURAL RESOURCES 
GEOLOGICAL SURVEY PROGRAM 

REF 
.c.R. 

MONITORING WELL 
CERTIFICATION RECORD 

INFORMATION .SUPP.LIED· BY PRIMARY. CONTRACTOR .OR DRILL:ING·-CONTRACTOR 
NOTE

0 

THl!l'FORM'IS'NOT TO''BE/us·eo 'f:01t°NE'STED WELLS" ', · · . , _- .; ,.· : ' ' ., ' 1 ·_';,'.~ - ' , .. • 

TYPE 

llir.(GovE 
GROUND 

LENGTH AND 
DIAMETER OF 
SURFACE COMPLETION 

0 FLUSH MOUNT 

LENGTH ..iJ..!i..._ FT. 

DIAMETER --5._ IN. 

~KING CAP ]1----
~EP HOLE 

ELEVATION 'f8/. 2i FT. 

ANNULAR SEAL 

LENGTH 1'-B FT. 

~RRY □ CHIPS 
□ PELLETS 0 GRANULAR 

0 CEMENT/SLURRY 

IF CEMENT/BENTONITE MIX: 

BAGS OF CEMENT USED _ _ 

~ OF BENTONITE USED _ _ 

WATER USED/BAG :'.?>4C> GAL. 

SECDNDAR~PACK 

LENGTH FT. 

DEPTH TO TOP OF PRIMARY 

FILTER PACK 1'?>5 

LENGTH OF PRIMARY FILTER 

PACK - I?> FT. 

FT. 

{ 

1"0N 

DIAMETER AND DEPTH OF THE HOLE 
SURFACE COMPLETION WAS PLACED 

SURFACE COMPLETION GROUT 

~CRETE DIAMETER ...i.__ IN. 

LENGTH ~ FT. 

-[ 

} 

0 OTHER _____ _ 

SUB,MCE COMPLETION 
!Jil'tTEEL O ALUMINUM O PLASTIC 

RISER 
RISER PIPE DIAMETER 

RISER PIPE LENGTH 

~IN. 

11o FT. 

DIAMETER OF DRILL HOLE __11!_ IN. 

WEIGHT OR SOR# .kh...80 
MATERIAL_....-
□ STEEL llil'THERMOPLASTIC (PVC) 

0 OTHER _____ _ 

BENTONITE SEAL 

LEf9H 5 FooT 
°S'CHIPS O PELLETS O GRANULAR 
□ SLURRY 

~TURATED ZONE O HYDRATED 

SCREEN 
SCREEN DIAMETER ~IN. 

SCREEN LENGTH --1.Q_ FT. 

DIAMETEROFDRILLHOLE~ IN. 

DEPTH TO TOP ~FT. 

SCREEN MATER~ 
0 STEEL IP"fHERMOPLASTIC (PVC) 

0 OTHER _____ _ 

· R0U'l'E 

·., . ' 

VARIANCE GRANTED 
BYDNR 

NUMBER 

STATIC WATER LE\tEL 

30,!~ 
LOCATION OF WELL (D/M/S FORMAT ONLY) 

LAT. ~'o • A§_, 4q.4,. 
LONG !J.Q_ . .2~ , ;15.S .. 
SMALLEST LARGEST 
__ ¼ ¼ ___ ¼ 

SECTION __ TOWNSHIP~ NORTH 

RANGE ../5_ diJ'tAsT O WEST 

PROPOSED USE OF WELL 

0 GAS MIGRATION WELL 
0 EXTRACTION WELL 
0 PIEZOMETERS 
0 DIRECT PUSH 

DEPTH 
TO FROM 

TOTAL DEPTH: 

~ERVATION 
0 OPEN HOLE 
0 INJECTION WELL 

FORMATION 
DESCRIPTION 

FOR CASED WELLS, SUBMIT ADDITIONAL AS BUILT DIAGRAMS SHOWING WELL CONSTRUCTION DETAILS INCLUDING TYPE & SIZE OF ALL CASING, HOLE DIAMETER & GROUT USED .. 
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J1e, ~.3 JC - Ito - I'} 
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Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helpers:  Rob Underwood, Ben Williams
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By:  Andrew Wyatt, Herst & Associates, Inc.
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R0

Rock Description Notes

Rock Log

Blind-drilled from 0 - 233 ft;
no samples collected. 0 - 50
ft drilled via air rotary.
O2 (%), methane (%LEL),
and VOCs (ppm) monitored
at borehole. 20.6% O2, 0%
LEL, 0 ppm.

58.2

G
ra

ph
ic

 L
og

5.0

10.0

20.0

25.0

30.0

40.0

45.0

50.0

35.0

0.0 to 233.0 ft. - Blind drilled.  No sample collected.

Temperature
Profile

(°F)

58.2

58.2

58.0

58.0

58.0

58.0

15.0

58.0

58.0

58.0

20.6% O2, 0% LEL, 0 ppm.

20.9% O2, 0% LEL, 0 ppm.

20.6% O2, 0% LEL, 0 ppm.

20.9% O2, 0% LEL, 0 ppm.

Competent bedrock
encountered.

0.0

Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 15, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

Meter:
Solinst
Model
107 TLC

LIMESTONE

R~ RST & ASSOCIATES, INC. 0 
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70.0

75.0

80.0

90.0

95.0
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85.0

Temperature
Profile

(°F)

58.0

58.0

58.0

58.0

65.0

20.9% O2, 0% LEL, 0 ppm..

20.9% O2, 0% LEL, 0 ppm.

50.0
58.0

58.0 20.9% O2, 0% LEL, 0 ppm.

Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 15, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

LIMESTONE

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helpers:  Rob Underwood, Ben Williams
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By:  Andrew Wyatt, Herst & Associates, Inc.

Set temporary 8-in. D casing
5 ft into bedrock. Switched
to sonic drilling. Continued
drilling through casing.
20.9% O2, 0% LEL, 0 ppm.

0.0 to 233.0 ft. - Blind drilled.  No sample collected.

58.0

58.0

58.0

58.0

R~ RST & ASSOCIATES, INC. 0 
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20.9% O2, 0% LEL, 0 ppm.
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Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 15, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

58.0

0.0 to 233.0 ft. - Blind drilled.  No sample collected.

58.0

58.0

58.0

58.0

58.0

140.0

145.0

150.0 57.9

LIMESTONE

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helpers:  Rob Underwood, Ben Williams
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By:  Andrew Wyatt, Herst & Associates, Inc.

58.0

58.0

20.9% O2, 0% LEL, 0 ppm.

R~ RST & ASSOCIATES, INC. 0 
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Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 15, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

57.6

0.0 to 233.0 ft. - Blind drilled.  No sample collected.

57.9

57.9

57.6

57.6

57.6

190.0

195.0

200.0 57.6

LIMESTONE

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helpers:  Rob Underwood, Ben Williams
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By:  Andrew Wyatt, Herst & Associates, Inc.

57.6

57.6

20.9% O2, 0% LEL, 0 ppm.

20.9% O2, 0% LEL, 0 ppm.

20.9% O2, 0% LEL, 0 ppm.

R~ RST & ASSOCIATES, INC. 0 
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20.9% O2, 0% LEL, 0 ppm.
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Change in scale see sheet 6 of 7

Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 15, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

LIMESTONE

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helpers:  Rob Underwood, Ben Williams
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By:  Andrew Wyatt, Herst & Associates, Inc.

0.0 to 233.0 ft. - Blind drilled.  No sample collected.

57.6

57.6

57.4 20.9% O2, 0% LEL, 0 ppm.

57.4

57.4

20.9% O2, 0% LEL, 0 ppm.

R~ RST & ASSOCIATES, INC. 0 
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1
of
2

233.0 to 234.0 ft.  - LIMESTONE, light olive gray (5Y 6/1)
and olive gray (5Y 4/1) with medium dark gray (N4) and
yellowish gray (5Y 8/1) mottling. Microcrystalline to fine
grained; massive to laminated; competent. Requires
multiple hammer blows to fracture, but easily scratched
with knife. Reactive with 10% HCl solution. Slightly
weathered from 233.4 to 233.7 ft; moderate surface
discoloration on fractures, weaker along bedding planes,
can easily be broken by hand in spots. Moderate surface
discoloration of dark yellowish brown (10YR 4/2) and
olive gray (5Y 4/1) on fractures.

3

0

0

FR to SW R4

1

0

4.6
4.9

234.0 to 235.0 ft.  - LIMESTONE, as above, but light
olive gray (5Y 6/1). With pale yellowish brown (10YR
6/2), light gray (N7), and olive gray (5Y 4/1) mottling.
Massive. Mineralization at 234.0 ft.

235.0 to 236.0 ft.  - LIMESTONE, as above, but pale
yellowish brown (10YR 6/2), light olive gray (5Y 4/1).
Light gray (N7) mineralization within cavities at 235.5 ft.

20.9% O2, 0% LEL, 0 ppm.

FR

FR

FR to SW

FR

R4

R4

R4

R4

Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 15, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

233.0

240.0

241.0

243.0

242.0

239.0

0

0

0

0

2
of
2

10.0
10.0 0

1

0

FR R4 to R3

0

0

10.0
10.0

FR to SW

FR to SW

FR to SW

R3

R3

R3

20.9% O2, 0% LEL, 0 ppm.

LIMESTONE

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helpers:  Rob Underwood, Ben Williams
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By:  Andrew Wyatt, Herst & Associates, Inc.

56.9

236.0 to 237.0 ft.  - LIMESTONE, as above, but
yellowish gray (5Y 8/1) to light olive gray (5Y 6/1). With
light gray (N7) mottling. Slightly weathered at 236.1 ft;
surface discoloration on bottom face of fracture, weaker
along bedding planes, easily flakes away when scratched
with fingernail. Surface discoloration of pale yellowish
brown (10YR 6/2) and olive gray (5Y 4/1) on fracture.
Massive with lamination around fracture at 236.1 ft.

4.9
5.0

[233.4]
90°, B,
PL, S

[233.65]
85°, B,
PL, R

[233.7]
85°, B,
PL, S

[236.1]
85°, B,
PL, R

[239.85]
80°, B,
PL, S

237.0 to 238.0 ft.  - LIMESTONE, as above, but
yellowish gray (5Y 8/1) to light olive gray (5Y 6/1).
Color is uniform; little mottling, spotting, or banding.

238.0 to 239.0 ft.  - LIMESTONE, yellowish gray (5Y
8/1), light olive gray (5Y 6/1) and olive gray (5Y 4/1).
With moderate yellowish brown (10YR 5/4) and light gray
(N8) mottling. Microcrystalline to fine-grained; massive;
competent. Requires one or multiple hammer blows to
fracture, but easily scratched with knife. Reactive with
10% HCl solution. Laminated from 238.9 ft; weaker (R1 to
R2) along bedding planes, easily flakes away when
scratched with fingernail.

239.0 to 240.0 ft.  - LIMESTONE, as above, but with
pale yellowish brown (10YR 6/2) and light gray (N8)
mottling. Massive to laminated. Slightly weathered at
239.85 ft; surface discoloration on fracture, weaker along
bedding planes, can easily be broken by hand in spots.
Surface discoloration of brownish gray (5YR 4/1) to olive
gray (5Y 4/1) on fracture.

240.0 to 241.0 ft.  - LIMESTONE, as above, but with
light gray (N8) mottling. Slightly weathered from 240.2
to 240.3 ft; weaker along bedding planes, can easily be
broken by hand in spots. Moderate surface discoloration
of olive gray (5Y 4/1) along planes when broken by hand.

241.0 to 242.0 ft.  - LIMESTONE, as above. Slightly
weathered at 241.35 ft; weaker along bedding planes,
olive gray (5Y 4/1) discoloration on mechanical break
surfaces.

242.0 to 243.0 ft.  - LIMESTONE, as above, but fine to
medium-grained. Slightly weathered at 242-242.1 ft and
242.3 ft; weaker along bedding planes, olive gray (5Y
4/1) discoloration on mechanical break surfaces.

FR to SW R3

R~ RST & ASSOCIATES, INC. 0 
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Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 15, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite
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Rock Description Notes

Rock Log

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak
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243.0

244.0

245.0

247.0

248.0

246.0

LIMESTONE

Temperature
Profile

(°F)

Boring Depth:  248 ft. bgs.

FR R3 to R4

FR

FR

FR

FR

0

0

0

0

0

0

0

0

00

151.0

152.0

154.0

155.0

153.0

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helpers:  Rob Underwood, Ben Williams
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By:  Andrew Wyatt, Herst & Associates, Inc.

20.9% O2, 0% LEL, 0 ppm.

56.9

R3 to R4

R3 to R4

R3 to R4

R3 to R4

243.0 to 244.0 ft. - LIMESTONE, as above, but
light olive gray (5Y 6/1). With pale yellowish
brown (10YR 6/2), olive gray (5Y 4/1) mottling
and white (N9), yellowish gray (5Y 8/1),
medium bluish gray (5B 5/1) speckling.

244.0 to 245.0 ft. - LIMESTONE, as above, but
also with medium dark gray (N4) mottling.

245.0 to 246.0 ft. - LIMESTONE, as above.

246.0 to 247.0 ft. - LIMESTONE, as above.

247.0 to 248.0 ft. - LIMESTONE, as above.

R~ RST & ASSOCIATES, INC. 0 



Well Coordinates: 
N 1066824.035 
E 516773.117 

Top of Steel Cover: 487.31 

Top of Casing: 487.00 

steel bollards (4) 

Drilling Contractor: Frontz Drilling 
Lead Driller: Rob Hamilton 
Drilling Dates: October 15-16, 2013 

Top of Steel Cover: + 2.83 

Top of Casing: + 2.52 

weep hole Lock installed:@' no 

Ground Surface 
Elevation: 484.48 

Bottom of Steel Cover: 482.00 

Depth to Groundwater: 459.69 

Elevation values, in feet 
above Mean Sea Level 

Top of Bentonite Seal: 254.48 

Top of Sand Pack: 249.48 

Top of Screen: 246.48 

Bottom of Screen: 236.48 

Total Depth: 236.48 

4631 North St. Peters Parkway 
St Charles, Missouri 63304 

Phone (636) 939-9111 
Fax (636) 939-9757 

RST & ASSOC IA TES, I NC. ® 
' 

(Not to Scale) 

Ground Surface: 0.0 

Top of Annular Seal: :.bQ. 

Bottom of Steel Cover: - 2.48 

Depth to Groundwater: - 24.79 

Depth values, in feet above(+) 
or below(-) Ground Surface 

Top of Bentonite Seal: - 230.00 

Top of Sand Pack: - 235.00 

Top of Screen: - 238.00 

Bottom of Screen: - 248.00 

Total Depth: - 248.00 

Bridgeton Landfill 
Bridgeton, Missouri 

Borehole Diameter: 9-inch OD for Soil 
6-inch OD for Rock 

Centralizer (s): Yes, at base of Screen and 
5 feet above top of Screen 

Type of Annular Seal: Bentonite Grout 

Grouting Method: Tremie 
Grout Thickness: 228 feet 

Casing Material: Schedule 80 PVC 
Casing Diameter: 2 inches 
Casing Length (including Screen): 248 feet 

Date of Groundwater Measurement: 
October 24, 2013 

Type of Bentonite Seal: Bentonite Plug Chips 

Bentonite Seal Thickness: 5 feet 

Type of Sand Pack: Silica Sand 

Sand Pack Thickness: 13 feet 
Number of Bags of Sand: 1 

Screen Slot Size: 0.01 in. 
Screen Material: Schedule 80 PVC 
Screen Diameter: 2 inches 
Screen Length: 10 feet 

Depth of Borehole Backfill: N/A 
Collapse Footage: N/A 

PZ-210-SD 
As-Built Diagram 



MISSOURI DEPARTMENT OF NATURAL RESOURCES 
GEOLOGICAL SURVEY PROGRAM 
MONITORING WELL 
CERTIFICATION RECORD 

. . lNFORMATION·Si:JPf;lL!~lt~Y,~~IJl.1ARY' c,ONTf.\AC•T., . 
N - IS FORM·IS NOl'Td eS·us1=0 FOR NESTED WELLS'. · 

VARIANCE GRANTED 
BYDNR 

NUMBER 

WELL NUMBER 

SURFACE COMPLETION 
n'PE LENGTH AND 

DIAMETER OF 
~E SURFACE COMPLETION 

LENGTH , FT. GROUND ~ 
□ FLUSH MOUNT DIAMETER IN. 

~KINGCAP 

~EPHOLE 

ELEVATION 481.2.'t FT. 

ANNULAR SEAL 
LENGTH ~8 FT. 

✓s;:URRY □ CHIPS 

0 PELLETS □ GRANULAR 

□ CEMENT/SLURRY 

IF CEMENT/BENTONITE MIX: 

BAGS OF CEMENT USED _ _ _ 

% OF BENTONITE USED __ 

~~o WATER USED/BAG _,,-'-~.-...=--GAL 

SECONDARY,ERPACK 

LENGTH FT. 

DEPTH TO TOP OF PRIMARY 

FILTER PACK ~ !>' FT. 

LENGTH OF PRIMARY FILTER 

PACK A 13 FT. 

{ 

P .. d,\0-50 

DIAMETER AND DEPTH OF THE HOLE 
SURFACE COMPLETION WAS PLACED 

SURFACE COMPLETION GROUT 

DIAMETER G IN. 

LENGTH i • 6 FT. 

-[ 

} 

~CRETE 

□ OTHER _____ _ 

SU~CE COMPLETION 
Jlil'§'TEEL □ ALUMINUM □ PLASTIC 

RISER 
RISER PIPE DIAMETER 

RISER PIPE LENGTH 

~IN. 

a'fOFT. 
DIAMETER OF DRILL HOLE~ IN. 

WEIGHTORSDR# ~0 

MATERIAL _ _,,. 
0 STEEL lli!"THERM0PLASTIC (PVC) 

□ OTHER _____ _ 

BENTONITE SEAL 

LEf9H 5 F'eoT 
'&'CHIPS □ PELLETS □ GRANULAR 
0 SLURRY 

q,<,;i'URATED ZONE □ HYDRATED 

SCREEN 
SCREEN DIAMETER ~ IN. 

SCREEN LENGTH _LO_ FT. 

DIAMETEROFDRILLHOLE~ IN. 

DEPTH TO TOP ~3 8 FT. 

SCREEN MATER~ 
0 STEEL ip,rHERMOPLASTIC (PVC) 

□ OTHER _____ _ 

LOCATIQi•l OF WELL (D/M/S FORMAT ONLY) 

LAT.~• 45 '4q,'f," 
LONG. 9.Q_ • ,~ • _11,S 
SMALLEST LARGEST 
__ ¼ __ ¼ ___ ¼ 

SECTION __ TOWNSHIP~ NORTH 

RANGE _.!/S_ ~T □ WEST 

MONITORING FOR: {CHECK ALL THAT APPLY) 

~JONUCLIDES □ P~LEUM PRODUCTS ONLY 
□ EXPLOSIVES ir'I.AETALS ~ 
~ ~DES/HERBICIDES 

PROPOSED USE OF WELL 

~ERVATION □ GAS MIGRATION WELL 
□ EXTRACTION WELL 0 OPEN HOLE 
0 PIEZOMETERS 0 INJECTION WELL 
□ DIRECT PUSH 

DEPTH FORMATION 
TO FROM DESCRIPTION 

o· 45' ~ilH C.14'/ 

45
1 ot+s' Lal"\C~l<le 

TOTAL DEPTH: 

FOR CASED WELLS, SUBMIT ADDITIONAL AS BUILT DIAGRAMS SHOWING WELL CONSTRUCTION DETAILS INCLUDING TYPE & SIZE OF ALL CASING, HOLE DIAMETER & GROUT USED. 

PERMIT NUMBER DATE WELL DRILLING WAS COMPEL TED 

Co38 JO .. Ho· I'?> 
N DESCRIBED WAS CONSTRUCTED IN ACCORDANCE WITH MISSOURI DEPARTMENT OF 

OR THE CONSTRUCTION OF MONITORING WELLS. 

PERMIT NUMBER SIGNATURE (OF APPRENTICE) 

DISTRIBUTION: WHITE/DIVISION CANARY/CONTACTOR PINK/OWNER 

0 PUMP INSTALLEO 

APPRENTICE PERMIT NUMBER 

HITE COPY WITH APPROPRIATE FEE TO: MISSOURI DEPARTMENT OF NATURAL RESOURCES, DIVISION OF GEOLOGY AND LAND SURVEY, 
WELLHEAD PROTECTION SECTION, PO BOX 250, ROLLA, MO 65402 573-368-2165 



Hole Number:
PZ-211-SS

 Ground Surface Elevation:  485.05Local Site Coordinates:    1067061.27 N,  517021.26 E

Sheet 1 of 5

Discontinuity
Data

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helpers:  Rob Underwood, Ben Williams
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By:  Andrew Wyatt, Herst & Associates, Inc.
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Weathering
Index

Strength
Index

FR SW
MW

HW CW

R6 R5 R4
R3 R2 R1

R0

Rock Description Notes

Rock Log

Blind-drilled from 0 - 132 ft;
no samples collected. 0 - 50
ft drilled via air rotary.
O2 (%), methane (%LEL),
and VOCs (ppm) monitored
at borehole.

57.4

G
ra

ph
ic

 L
og

5.0

10.0

20.0

25.0

30.0

40.0

45.0

50.0

35.0

0.0 to 132.0 ft. - Blind drilled.  No sample collected.

Temperature
Profile

(°F)

57.4

57.4

57.4

57.1

57.1

57.4

15.0

57.1

57.1

57.1

20.9% O2, 0% LEL, 0 ppm.

20.9% O2, 0% LEL, 0 ppm.

20.9% O2, 0% LEL, 0.8
ppm (peak).

20.9% O2, 0% LEL, 0 ppm.

0.0

Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 7, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

Meter:
Solinst
Model
107 TLC

LIMESTONE

R~ RST & ASSOCIATES, INC. 0 



Hole Number:
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 Ground Surface Elevation:  485.05Local Site Coordinates:    1067061.27 N,  517021.26 E
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Weathering
Index

Strength
Index

FR SW
MW

HW CW

R6 R5 R4
R3 R2 R1

R0

Rock Description Notes

Rock Log

Set temporary 8-in. D
casing 5 ft into bedrock.
Switched to sonic drilling.
Continued drilling through
casing. 20.9% O2, 0% LEL,
0 ppm.

57.1

G
ra

ph
ic

 L
og

55.0

60.0

70.0

75.0

80.0

90.0

95.0

100.0

85.0

0.0 to 132.0 ft. - Blind drilled.  No sample collected.

Temperature
Profile

(°F)

57.1

57.1

57.1

57.1

57.1

57.1

65.0

57.1

56.9

20.9% O2, 0% LEL, 0 ppm..

20.9% O2, 0% LEL, 0 ppm.

50.0
57.1

56.9 20.9% O2, 0% LEL, 0 ppm.

Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 7, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

LIMESTONE

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helpers:  Rob Underwood, Ben Williams
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By:  Andrew Wyatt, Herst & Associates, Inc.

R~ RST & ASSOCIATES, INC. 0 
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Weathering
Index

Strength
Index

FR SW
MW

HW CW

R6 R5 R4
R3 R2 R1

R0

Rock Description Notes

Rock Log

20.9% O2, 0% LEL, 0 ppm.

56.9

G
ra

ph
ic

 L
og

105.0

110.0

120.0

125.0

130.0

132.0

0.0 to 132.0 ft. - Blind drilled.  No sample collected.

Temperature
Profile

(°F)

56.9

56.9

56.7

56.7

115.0

100.0
56.9

20.9% O2, 0% LEL, 0 ppm.

Change in scale see sheet 4 of 5

Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 7, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

LIMESTONE

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helpers:  Rob Underwood, Ben Williams
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By:  Andrew Wyatt, Herst & Associates, Inc.

20.9% O2, 0% LEL, 0 ppm.

R~ RST & ASSOCIATES, INC. 0 
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Strength
Index

FR SW
MW

HW CW

R6 R5 R4
R3 R2 R1

R0

Rock Description Notes

Rock Log

G
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og

133.0

134.0

136.0

137.0

135.0

Temperature
Profile

(°F)

56.7

1
of
2

4.9
5.0

132.0 to 133.0 ft.  - LIMESTONE, yellowish gray (5Y 8/1) to
light olive gray (5Y 6/1). With pale yellowish brown (10YR
6/2), dark yellowish brown (10YR 4/2), dark gray (N3),
brownish gray (5YR 4/1), olive gray (5Y 4/1) mottling.
Microcrystalline; massive to laminated; competent. Requires
multiple hammer blows to fracture, but easily scratched with
knife. Reactive with with 10% HCl solution.

0

1

0

FR R4

0

0

4.9
4.9

133.0 to 134.0 ft.  - LIMESTONE, as above, but pale
yellowish brown (10YR 6/2), yellowish gray (5Y 8/1),
and light olive gray (5Y 6/1). Slightly weathered at 133.8
ft: surface discoloration on fracture, weaker along
bedding planes, can easily be broken by hand in spots (R1
to R2). Surface discoloration of olive gray (5Y 4/1) and
dark greenish gray (5GY 4/1) on fracture. Light gray(N7)
to yellowish gray (5Y 8/1) filling of cavities near fracture;
some mineralization.
134.0 to 135.0 ft.  - LIMESTONE, as above, but
yellowish gray (5Y 8/1) to light olive gray (5Y 6/1).
With some blotches of greenish gray (5G 6/1). Little
mottling or spotting; more uniform in color than above.
Massive.

20.9% O2, 0% LEL, 0 ppm.

FR to SW

FR

FR

FR

R3

R4

R4

R3 to R4

Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 7, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

132.0

139.0

140.0

142.0

141.0

138.0

0

0

0

0

0

2
of
2

9.1
10.0 0

0

0

FR R3

0

0

9.1
9.1

FR to SW

FR

FR

FR

R3

R4

R4

R4

20.9% O2, 0% LEL, 0 ppm.

LIMESTONE

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helpers:  Rob Underwood, Ben Williams
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By:  Andrew Wyatt, Herst & Associates, Inc.

56.7

[133.8 ]
70°, J
or B, I,

R

135.0 to 136.0 ft.  - LIMESTONE, as above, but
yellowish gray (5Y 8/1), light olive gray (5Y 6/1), and
greenish gray (5G 6/1).

136.0 to 137.0 ft.  - LIMESTONE, as above, but with
white (N9) spotting. Massive, with some lamination and
very thin bedding from 136.6 - 136.8 ft. Moderately
healed irregular bedding joints from  136.6 - 136.7 ft.
Very light gray (N8), light olive gray (5Y 6/1), and olive
gray (5Y 4/1) near joints.

137.0 to 138.0 ft.  - LIMESTONE, light olive gray (5Y
6/1). With pale yellowish brown (10YR 6/2), dark
yelloish brown (10YR 4/2), white (N9), medium gray
(N5), medium bluish gray (5B 5/1) mottling and spotting.
Microcrystalline; massive; competent. Requires one
hammer blow to fracture, but easily scratched with knife.
Reactive with with 10% HCl solution. Some lamination
at 137.8 ft.

138.0 to 139.0 ft.  - LIMESTONE, as above, but pale
yellowish brown (10YR 6/2) and light olive gray (5Y
6/1). With dark yellowish brown (10YR 4/2), white (N9),
olive gray (5Y 4/1) mottling. Microcrystalline to
fine-grained. Slightly weathered from 138.4 - 138.9 ft:
some lamination, weaker along bedding planes, can be
broken by hand with difficulty (R2). With olive gray (5Y
4/1) in weathered interval.

139.0 to 140.0 ft.  - LIMESTONE, as above, but light
olive gray (5Y 6/1). With white (N9), light gray (N7),
and olive gray (5Y 4/1) mottling and spots.
Microcrystalline to fine-grained; massive to laminated.
Possible moderate healing of bedding joints from 139.3 -
139.4 ft.

140.0 to 141.0 ft.  - LIMESTONE, as above, but very
light gray (N8), yellowish gray (5Y 8/1), and light olive
gray (5Y 6/1). With mottling of olive gray (5Y 4/1) and
greenish gray (5G 6/1). Moderately healed irregular
bedding joint at 140.3 ft.

141.0 to 142.0 ft.  - LIMESTONE, as above, but
yellowish gray (5Y 8/1) to light olive gray (5Y 6/1).
Little mottling; more uniform in color than above.
Microcrystalline; massive.

R~ RST & ASSOCIATES, INC. 0 
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Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 7, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

Discontinuity
Data

D
ep

th
 S

ca
le

(f
ee

t)

R
un

 N
o.

C
or

e 
R

ec
ov

er
y

R
Q

D

Fr
ac

tu
re

s
pe

r F
oo

t

Ty
pe

 a
nd

D
es

cr
ip

tio
n

Weathering
Index

Strength
Index

FR SW
MW

HW CW

R6 R5 R4
R3 R2 R1

R0

Rock Description Notes

Rock Log

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

G
ra

ph
ic

 L
og

142.0

143.0

144.0

146.0

147.0

145.0

LIMESTONE

Temperature
Profile

(°F)

56.7
Boring Depth:  147 ft. bgs.

142.0 to 143.0 ft. - LIMESTONE, as above, but
yellowish gray (5Y 8/1). Fine (< 1 mm) veins,
pale green (10G 6/2) and medium bluish gray
(5B 5/1).

143.0 to 144.0 ft. - LIMESTONE, as above, but
yellowish gray (5Y 8/1). Uniform in color.

144.0 to 145.0 ft. - LIMESTONE, as above.

145.0 to 146.0 ft. - LIMESTONE, as above, but
yellowish gray (5Y 8/1) to light olive gray (5Y
6/1). With olive gray (5Y 4/1), pale yellowish
brown (10YR 6/2), white (N9), and medium
bluish gray (5B 5/1) spots.

146.0 to 147.0 ft. - LIMESTONE, as above, but
with some lamination from 146 - 146.1 ft.

FR R4

FR R4

FR R3

FR R3

FR R3 to R4

0

0

0

0

0

0

0

0

00

151.0

152.0

154.0

155.0

153.0

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helpers:  Rob Underwood, Ben Williams
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By:  Andrew Wyatt, Herst & Associates, Inc.

56.7

20.9% O2, 0% LEL, 0 ppm.
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Well Coordinates: 
N 1067060.785 
E 517021 .151 

Top of Steel Cover: 487.81 

Top of Casing: 487.41 

steel bollards (4) 

Drilling Contractor: Frontz Drilling 
Lead Driller: Rob Hamilton 
Drilling Dates: October 7-8, 2013 

Top of Steel Cover: + 2.75 

Top of Casing: + 2.35 

weep hole Lock installed:@' no 

Ground Surface 
Elevation: 485.06 

Bottom of Steel Cover: 482.41 

Depth to Groundwater: 449.14 

Elevation values, in feet 
above Mean Sea Level 

Top of Bentonite Seal: 355.06 

Top of Sand Pack: 350.06 

Top of Screen: 348.06 

Bottom of Screen: 338.06 

Total Depth: 338.06 

4631 North St. Peters Parkway 
St Charles, Missouri 63304 

Phone (636) 939-9111 
Fax (636) 939-9757 

RST & ASSOC IA TES, I NC. ® 
' 

(Not to Scale) 

Ground Surface: 0.0 

Top of Annular Seal: :.bQ. 

Bottom of Steel Cover: - 2.65 

Depth to Groundwater: - 35.92 

Depth values, in feet above(+) 
or below(-) Ground Surface 

Top of Bentonite Seal: - 130.00 

Top of Sand Pack: - 135.00 

Top of Screen: -137.00 

Bottom of Screen: - 147.00 

Total Depth: - 147.00 

Bridgeton Landfill 
Bridgeton, Missouri 

Borehole Diameter: 9-inch OD for Soil 
6-inch OD for Rock 

Centralizer (s): Yes, at base of Screen and 
5 feet above top of Screen 

Type of Annular Seal: Bentonite Grout 

Grouting Method: Tremie 
Grout Thickness: 128 feet 

Casing Material: Schedule 80 PVC 
Casing Diameter: 2 inches 
Casing Length (including Screen): 147 feet 

Date of Groundwater Measurement: 
October 9, 2013 

Type of Bentonite Seal: Bentonite Plug Chips 

Bentonite Seal Thickness: 5 feet 

Type of Sand Pack: Silica Sand 

Sand Pack Thickness: 12 feet 
Number of Bags of Sand: 1 

Screen Slot Size: 0.01 in. 
Screen Material: Schedule 80 PVC 
Screen Diameter: 2 inches 
Screen Length: 10 feet 

Depth of Borehole Backfill: N/A 
Collapse Footage: N/A 

PZ-211-SS 
As-Built Diagram 



. ~•· - iVED' . 

MISSOURI DEPARTMENT OF NATURAL RESOURCES 
GEOLOGICAL SURVEY PROGRAM 

. 
MONITORING WELL 
CERTIFICATION RECORD 

R0I./TE 

INFO_RM4TIO'f,J.~\:)PPl;'.l~.O,:,By: fl~I.MARY:'~OI\ITRACt9_R,,OR DRI_Llt!NG'.PON"'.f'MCT.,OR. 
·NOTE· THIS.FORM IS"NOTTo·ae·useo F.O_R NEST!:O WELLS i . : . ' . ~. . . . ·. ,:• : >"'• ·:.:. ;, .... -~; 

TYPE 

~VE 
GROUND 

LENGTH AND 
DIAMETER OF 
SURFACE COMPLETION 

LENGTH~FT. 

□ FLUSH MOUNT DIAMETER --5.._ IN. 

~KINGCAP 

~EP HOLE 

ELEVATION 485, 'l.\ FT. 

ANNULAR SEAL 

LENGTH i :'ilS FT. 

~URRY □ CHIPS 

□ PELLETS □ GRANULAR 

□ CEMENT/SLURRY 

IF CEMENT/BENTONITE MIX: 

BAGS OF CEMENT USED - ~ 

o/o OF BENTONITE USED _ _ 

WATER USED/BAG 3(oQ GAL. 

SECONDARY'/lfRPACK 

LENGTH FT. 

DEPTH TO TOP OF PRIMARY 

FILTER PACK \ ~5' FT. 

LENGTH OF PRIMARY FILTER 

PACK -- ·~ FT. 

{ 

VARIANCE GRANTED 
BYDNR 

NUMBER 

L0CATI0"I OF WELL (DIM/S F•)RM1\T ONLY) 
DIAMETER AND DEPTH OF THE HOLE 
SURFACE COMPLETION WAS PLACED 

SURFACE COMPLETION GROUT 

~CRETE 

LAT.~• 45 • 4'7.8" 
DIAMETER...€._ IN. 

LENGTH ~FT. 

-{ 

} 

□ OTHER _____ _ 

SUJl,PACE COMPLETION 
il!"'sTEEL □ ALUMINUM □ PLASTIC 

RISER 
RISER PIPE DIAMETER 

RISER PIPE LENGTH 

__LIN. 

13q FT. 

LONG. qo • ~V, • .34,t. • 
SMALLEST LARGEST 

¼ ¼ ¼ 

~ON= TOWNSHIP~ NORTH 

RANGE ...!2._ dirrAST □ WEST 

MOJ:IITORING FOR: (CHECK ALL THAT APPLY) 

lt("RADIONUCLIDES □ P~ROLEUM PRODUCTS ONLY 

□ EXPLOSIVES l»'tfETALS ~ 
~cs l!"PESTICIDES/HERBICIDES 

PROPOSED USE OF WELL 

DIAMETEROFDRILLHOLE--11!_ IN. □ GAS MIGRATION WELL ~ERVATION 
~ _ L Cl Q O EXTRACTION WELL 

WEIGHT OR SDR# ~ 0 PIEZOMETERS 
□ OPEN HOLE 
□ INJECTION WELL 

0 DIRECT PUSH 
MATERIAL __ ..,,- DEPTH FORMATION 
□ STEEL llii'THERMOPLASTIC (PVC) t---'T-"O--+--'F"-R.;.:O;.c;M'--+---DE_S_C_R_IP_TI_O_N_-'-1 

□ OTHER _____ _ 

BENTONITE SEAL 

LE~H 5 fooT 
15i'(;HIPS □ PELLETS □ GRANULAR 
□ SLURRY 

~TURATEDZONE □ HYDRATED 

SCREEN 
SCREEN DIAMETER _i!_1N. 
SCREEN LENGTH ~ FT. 

DIAMETER OF DRILL HOLE~ IN. 

DEPTH TO TOP J ";'1 FT. 

o· 
45' 

SCREEN MATER~ 

□ STEEL fll"rHERMOPLASTIC (PVC) t-----'-----+--------~ 

□ OTHER _____ _ 
TOTAL DEPTH: 147 Foor 

FOR CASED WELLS, SUBMIT ADDITIONAL AS BUILT DIAGRAMS SHOWING WELL CONSTRUCTION DETAILS INCLUDING TYPE & SIZE OF ALL CASING, HOLE DIAMETER & GROUT USED .. 

PERMIT NUMBER DATE WELL DRILLING WAS COMPEL TED 

c:Jl)3B3?rY{/( I -~-\'2.> 
DESCRIBED WAS CONSTRUCTED IN ACCORDANCE WITH MISSOURI DEPARTMENT OF 

TRUCTION OF MONITORING WELLS. 

PERMIT NUMBER SIGNATURE (OF APPRENTICE) 

DISTRIBUTION: WHITE/DIVISION CANARY/CONTACTOR PINK/OWNER 

□ PUMP INSTALLED 

APPRENTICE PERMIT NUMBER 

ITE COPY WITH APPROPRIATE FEE TO: MISSOURI DEPARTMENT OF NATURAL RESOURCES, DIVISION OF GEOLOGY AND LAND SURVEY, 
WELLHEAD PROTECTION SECTION, PO BOX 250, ROLLA, MO 65402 673-368-2166 



Hole Number:
PZ-211-SD

 Ground Surface Elevation:  484.82Local Site Coordinates:    1067056.90 N,  517015.98 E

Sheet 1 of 7

Discontinuity
Data

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helpers:  Rob Underwood, Ben Williams
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By: Steve Jett, Herst & Associates, Inc.
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Weathering
Index

Strength
Index

FR SW
MW

HW CW

R6 R5 R4
R3 R2 R1

R0

Rock Description Notes

Rock Log

Blind-drilled from 0 - 232 ft;
no samples collected. 0 - 50
ft drilled via air rotary.
O2 (%), methane (%LEL),
and VOCs (ppm) monitored
at borehole.

57.6

G
ra

ph
ic

 L
og

5.0

10.0

20.0

25.0

30.0

40.0

45.0

50.0

35.0

0.0 to 232.0 ft. - Blind drilled.  No sample collected.

Temperature
Profile

(°F)

57.9

57.6

57.6

15.0

57.4

20.4% O2, 40% LEL, 18.1
ppm.

20.9% O2, 0% LEL, 0 ppm.

Competent bedrock
encountered.

0.0

Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 6, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

Meter:
Solinst
Model
107 TLC

LIMESTONE

57.6

57.6

57.6

57.6

57.4

R~ RST & ASSOCIATES, INC. 0 
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Weathering
Index

Strength
Index

FR SW
MW

HW CW

R6 R5 R4
R3 R2 R1

R0

Rock Description Notes

Rock Log

Set temporary 8-in. D
casing 5 ft into bedrock.
Continued drilling through
casing.

G
ra

ph
ic

 L
og

55.0

60.0

70.0

75.0

80.0

90.0

95.0

100.0

85.0

0.0 to 232.0 ft. - Blind drilled.  No sample collected.

Temperature
Profile

(°F)

57.4

65.0

20.9% O2, 0% LEL, 0 ppm.

50.0
57.4

57.4

Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

LIMESTONE

20.9% O2, 0% LEL, 0 ppm.

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 6, 2013

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helpers:  Rob Underwood, Ben Williams
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By: Steve Jett, Herst & Associates, Inc.

57.4

57.4

57.4

57.4

57.4

57.4

57.4

57.4

R~ RST & ASSOCIATES, INC. 0 
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Weathering
Index

Strength
Index

FR SW
MW

HW CW

R6 R5 R4
R3 R2 R1

R0

Rock Description Notes

Rock Log

20.9% O2, 0% LEL, 0 ppm.

G
ra

ph
ic

 L
og

105.0

110.0

120.0

125.0

130.0

140.0

145.0

150.0

135.0

0.0 to 232.0 ft. - Blind drilled.  No sample collected.

Temperature
Profile

(°F)

57.4

115.0

20.9% O2, 0% LEL, 0 ppm..

100.0
57.4

57.4

Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

LIMESTONE

20.9% O2, 0% LEL, 0 ppm.

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 6, 2013

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helpers:  Rob Underwood, Ben Williams
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By: Steve Jett, Herst & Associates, Inc.

57.4

57.4

57.4

57.4

57.4

57.4

57.4

57.4

R~ RST & ASSOCIATES, INC. 0 
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Weathering
Index

Strength
Index

FR SW
MW

HW CW

R6 R5 R4
R3 R2 R1

R0

Rock Description Notes

Rock Log

57.1

G
ra
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ic

 L
og

155.0

160.0

170.0

175.0

180.0

190.0

195.0

200.0

185.0

0.0 to 232.0 ft. - Blind drilled.  No sample collected.

Temperature
Profile

(°F)

57.1

57.1

56.9

56.5

165.0

56.2

20.9% O2, 0% LEL, 0 ppm.

20.9% O2, 0% LEL, 0 ppm.

150.0
57.4

56.2

Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

LIMESTONE

56.7

56.5

56.2

20.9% O2, 0% LEL, 0 ppm.

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 6, 2013

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helpers:  Rob Underwood, Ben Williams
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By: Steve Jett, Herst & Associates, Inc.

R~ RST & ASSOCIATES, INC. 0 
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Weathering
Index

Strength
Index

FR SW
MW

HW CW

R6 R5 R4
R3 R2 R1

R0

Rock Description Notes

Rock Log

20.9% O2, 0% LEL, 0 ppm.

G
ra

ph
ic

 L
og

205.0

210.0

220.0

225.0

230.0

232.0

0.0 to 232.0 ft. - Blind drilled.  No sample collected.

Temperature
Profile

(°F)

56.2

56.0

56.2

215.0

200.0
56.2

20.9% O2, 0% LEL, 0 ppm.

Change in scale see sheet 6 of 7

Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

LIMESTONE

20.9% O2, 0% LEL, 0 ppm.
Weathered fracture.

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 6, 2013

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helpers:  Rob Underwood, Ben Williams
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By: Steve Jett, Herst & Associates, Inc.

56.2

56.2

56.2

R~ RST & ASSOCIATES, INC. 0 
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Index
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R0

Rock Description Notes

Rock Log

G
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og

233.0

234.0

236.0

237.0

235.0

Temperature
Profile

(°F)

1
of
2

4.8
5.0

232.0 to 233.0 ft. - LIMESTONE, medium gray
(N6). Medium-grained; massive; competent; fresh. 1

0

2

FR R5

0

0

3.2
5.0

20.9% O2, 0% LEL, 0 ppm.
Weathered fracture.

FR

FR

FR

FR

R5

R5

R5

R5

Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

232.0

239.0

240.0

242.0

241.0

238.0

240.0 to 241.0 ft. - LIMESTONE, as above.

4

3

2

1

2
of
2

9.6
10.0 5 FR R56.8

10.0

FR

FR

FR

FR

R5

R5

R5

R5

LIMESTONE

90°,
PL;
90°,
PL

Hole Number:
PZ-211-SD

 Ground Surface Elevation:  484.82Local Site Coordinates:    1067056.90 N,  517015.98 E

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 6, 2013

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helpers:  Rob Underwood, Ben Williams
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By: Steve Jett, Herst & Associates, Inc.

Weathered fracture with
very dark gray deposits;
slightly weathered fracture
with small amounts of dark
gray deposits.

55.6

55.4

85°,
PL

90°,
PL

(all 5)

90°,
PL

(all 4)

80°,
PL

(all 3)

90°,
PL;
90°,
PL

90°,
PL

R~ RST & ASSOCIATES, INC. 0 
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Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

Discontinuity
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Weathering
Index

Strength
Index

FR SW
MW

HW CW

R6 R5 R4
R3 R2 R1

R0

Rock Description Notes

Rock Log

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

G
ra

ph
ic

 L
og

242.0

243.0

244.0

246.0

247.0

245.0

LIMESTONE

Temperature
Profile

(°F)

55.6
Boring Depth:  247 ft. bgs.

244.0 to 245.0 ft. - LIMESTONE, medium
gray (N6) with light brownish gray (5YR
6/1). Medium-grained; massive; competent;
fresh.

FR R5

FR R5

FR R5

FR R5

FR R5

1

0

2

2

0

3

248.0

249.0

251.0

252.0

250.0

20.9% O2, 0% LEL, 0 ppm.

90°,
PL

Hole Number:
PZ-211-SD

 Ground Surface Elevation:  484.82Local Site Coordinates:    1067056.90 N,  517015.98 E

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 6, 2013

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helpers:  Rob Underwood, Ben Williams
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By: Steve Jett, Herst & Associates, Inc.

55.6

90°,
PL;
90°,
PL

90°,
PL;
90°,
PL

80°,
PL;
90°,
PL;
75°,
PL

245.0 to 246.0 ft. - LIMESTONE, 245.2 to
246 ft. light brownish gray (5YR 6/1) with
mixture of dark gray (N4). Medium to
coarse-grained; massive; competent; fresh.

246.0 to 247.0 ft. - LIMESTONE, dark
gray (N4). Coarse-grained; massive;
competent; fresh.

R~ RST & ASSOCIATES, INC. 0 
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Well Coordinates: 
N 1067056.698 
E 517016.608 

Top of Steel Cover: 487.77 

Top of Casing: 487.46 

steel bollards (4) 

Drilling Contractor: Frontz Drilling 
Lead Driller: Rob Hamilton 
Drilling Dates: October 6-7, 2013 

Top of Steel Cover: + 2.94 

Top of Casing: + 2.63 

weep hole Lock installed:@' no 

Ground Surface 
Elevation: 484.83 

Bottom of Steel Cover: 482.46 

Depth to Groundwater: 461 .22 

Elevation values, in feet 
above Mean Sea Level 

Top of Bentonite Seal: 254.83 

Top of Sand Pack: 249.83 

Top of Screen: 247.83 

Bottom of Screen: 237.83 

Total Depth: 237.83 

4631 North St. Peters Parkway 
St Charles, Missouri 63304 

Phone (636) 939-9111 
Fax (636) 939-9757 

RST & ASSOC IA TES, I NC. ® 
' 

(Not to Scale) 

Ground Surface: 0.0 

Top of Annular Seal: :.bQ. 

Bottom of Steel Cover: - 2.37 

Depth to Groundwater: - 23.61 

Depth values. in feet above(+) 
or below(-) Ground Surface 

Top of Bentonite Seal: - 230.00 

Top of Sand Pack: - 235.00 

Top of Screen: - 237.00 

Bottom of Screen: - 247.00 

Total Depth: - 247.00 

Bridgeton Landfill 
Bridgeton, Missouri 

Borehole Diameter: 9-inch OD for Soil 
6-inch OD for Rock 

Centralizer (s): Yes, at base of Screen and 
5 feet above top of Screen 

Type of Annular Seal: Bentonite Grout 

Grouting Method: Tremie 
Grout Thickness: 228 feet 

Casing Material: Schedule 80 PVC 
Casing Diameter: 2 inches 
Casing Length (including Screen): 247 feet 

Date of Groundwater Measurement: 
October 9, 2013 

Type of Bentonite Seal: Bentonite Plug Chips 

Bentonite Seal Thickness: 5 feet 

Type of Sand Pack: Silica Sand 

Sand Pack Thickness: 12 feet 
Number of Bags of Sand: 1 

Screen Slot Size: 0.01 in. 
Screen Material: Schedule 80 PVC 
Screen Diameter: 2 inches 
Screen Length: 10 feet 

Depth of Borehole Backfill: N/A 
Collapse Footage: N/A 

PZ-211-SD 
As-Built Diagram 



MISSOURI DEPARTMENT OF NATURAL RESOURCES 
GEOLOGICAL SURVEY PROGRAM 
MONITORING WELL 
CERTIFICATION RECORD 

ENTER 

,, c'h1 ·' ''i p,;2} .,A'Ph 

iNFORMATION :$_UPP.1£1J:'b,BY: ,P.Rlfv'IAijY'.CONTRAClOR ,OFfORll.:~IN.G' CONTRACiTOR: ... 
-:NOTE THIS,FORIWIS'NO'f':fcfse:useD.FOR NESTED WELLS,' ;,:,,--. .'': ,;'.,•,, . ,\ '} ,:··,:. ·. · · 1 .'' 

SURFACE COMPLETION 
TYPE LENGTH AND 

DIAMETER OF 
~VE SURFACE COMPLETION 

GROUND ~ LENGTH , FT, 

0 FLUSH MOUNT DIAMETER IN. 

~KINGCAP 

~EPHOLE 

ELEVATION 485. l\ FT. 

ANNULAR SEAL 

LENGTH ;1'-S FT. 

CONTACT NAME 

Br 

DIAMETER AND DEPTH OF THE HOLE 
SURFACE COMPLETION WAS PLACED 

SURFACE COMPLETION GROUT 

~CRETE DIAMETER..€._ IN. 

LENGTH _lL1f_ FT. 

-[ 

□ OTHER _____ _ 

S~ACE COMPLETION 
l!ifSTEEL □ ALUMINUM O PLASTIC 

RISER 

RISER PIPE DIAMETER ~ IN. 

RISER PIPE LENGTH ~ FT. 

DIAMETEROFDRILLHOLE ~ IN. 

WEIGHT OR SOR# ~0 

ROlJTE 

VARIANCE GRANTED 
BYONR 

NUMBER 

LCCATION·o,; WELL (0/M/S FCRMAT ONLY) 

LAT. 1,s . 45 . 47.a .. 

LONG. qo . ~"' . ~o.t.. 
SMALLEST LARGEST 
__ ¼ __ ¼ ___ ¼ 

SECTION __ TOWNSHIP~ NORTH 

RANGE _!;i_ dirfAST O WEST 

MO!!LTORING FOR: (CHECK ALL THAT APPLY) 

ll!('RAOIONUCLIDES O PETROLEUM PRODUCTS ONLY 

□ E~SIVES lil't1ETAL6 ~ 
lli"§'vocs llil"15ESTICIOES/HERBICIDES 

PROPOSED USE OF WELL 

□ GAS MIGRATION WELL ~ERVATION 
□ EXTRACTION WELL □ OPEN HOLE 
□ PIEZOMETERS □ INJECTION WELL 
0 DIRECT PUSH ~URRY O CHIPS 

□ PELLETS 0 GRANULAR 
MATERIAL~_..- DEPTH 
□ STEEL llil"THERMOPLASTIC (PVC) 1---=T-=o-=-;:.:,-:.:.:..,,F,,,RO::':M-:----l 

FORMATION 
DESCRIPTION 

0 CEMENT/SLURRY 

IF CEMENT/BENTONITE MIX: 

BAGS OF CEMENT USED __ 

% OF BENTONITE USED __ 

WATER USED/BAG 44o GAL. 

SECONDARYiifERPACK 

LENGTH FT. 

DEPTH TO TOP OF PRIMARY 

FILTER PACK ~ ?>6" FT. 

LENGTH OF PRIMel'.Y FILTER 

PACK • f FT. 

} 
{ 

0 OTHER _____ _ 

BENTONITE SEAL 

LE~H 5 EIIJOT 
&'CHIPS O PELLETS O GRANULAR 
□ S~Y 
~TURATEDZONE □ HYDRATED 

SCREEN 
SCREEN DIAMETER __il___1N. 
SCREEN LENGTH --11:L_FT. 

DIAMETER OF DRILL HOLE _!e_ IN. 

DEPTHTOTOP J$1 FT, 

SCREEN MATER~ 
□ STEEL IP"f'HERMOPLASTIC (PVC) 

0 OTHER _____ _ 

0 I 45• 5il½ c.Jt\'( 

45 1 ~41 1 
[...im(.Sh.,..~ 

TOTAL DEPTH: 

FOR CASED WELLS, SUBMIT ADDITIONAL AS BUILT DIAGRAMS SHOWING WELL CONSTRUCTION DETAILS INCLUDING TYPE & SIZE OF ALL CASING, HOLE DIAMETER & GROUT USED. 

PERMIT NUMBER DATE WELL DRILLING WAS COMPEL TED 

&S 10-7-1~ 
DANCE WITH MISSOURI DEPARTMENT OF □ PUMP INSTALLED 

E STRUCTION OF MONITORING WELLS. 

PERMIT NUMBER SIGNATIJRE (OF APPRENTICE) 

tJc>3r.str/J? 
APPRENTICE PERMIT NUMBER 

DISTRIBUTION: WHITE/DIVISION CANARY/CONTACTOR PINK/OWNER 
WHITE COPY WITH APPROPRIATE FEE TO: MISSOURI DEPARTMENT OF NATURAL RESOURCES, DIVISION OF GEOLOGY AND LAND SURVEY, 

WELLHEAD PROTECTION SECTION, PO BOX 250, ROLLA, MO 65402 673-368-2165 



Hole Number:
PZ-212-SS

 Ground Surface Elevation:  480.15Local Site Coordinates:    1067490.67 N,  517977.49 E

Sheet 1 of 3

Discontinuity
Data

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helper:  Rob Underwood
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By: Steve Jett, Herst & Associates, Inc.
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Weathering
Index

Strength
Index

FR SW
MW

HW CW

R6 R5 R4
R3 R2 R1

R0

Rock Description Notes

Rock Log

Blind-drilled enitire boring;
no samples collected. Set 10
feet of 12-inch diameter
steel temporary casing, then
set 35 feet of 8-inch
diameter steel temporary
casing.  Switched from air
rotary to sonic and back as
needed. O2 (%), methane
(%LEL), and VOCs (ppm)
monitored at borehole.

G
ra
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ic

 L
og

5.0

10.0

20.0

25.0

30.0

40.0

45.0

50.0

35.0

0.0 to 150.0 ft. - Blind drilled.  No sample collected.

Temperature
Profile

(°F)

15.0

20.3% O2, 0% LEL, 0 ppm.
Very wet cuttings at 10 feet
below ground surface.

20.3% O2, 0% LEL, 0 ppm.

20.3% O2, 0% LEL, 0 ppm.
Wet cuttings 20 - 30 feet.

20.3% O2, 0% LEL, 0 ppm.

0.0

Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 18, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

Meter:
Solinst
Model
107 TLC

LIMESTONE

Appear to hit rock at 34
feet.

Cuttings tan/brown silty clay.

Cuttings gray/tan sand, silit, clay.

Cuttings contain larage limestone/sandstone cobbles
and wood fragments

R~ RST & ASSOCIATES, INC. 0 



Hole Number:
PZ-212-SS

 Ground Surface Elevation:  480.15Local Site Coordinates:    1067490.67 N,  517977.49 E

Sheet 2 of 3
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Index

FR SW
MW

HW CW

R6 R5 R4
R3 R2 R1

R0

Rock Description Notes

Rock Log
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55.0

60.0

70.0

75.0

80.0

90.0

95.0

100.0

85.0

0.0 to 150.0 ft. - Blind drilled.  No sample collected.

Temperature
Profile

(°F)

65.0

20.9% O2, 0% LEL, 0 ppm.

Difficult to keep hole open
since gravel appears to
keep intruding the hole.

50.0

Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 18, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

LIMESTONE

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helper:  Rob Underwood
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By: Steve Jett, Herst & Associates, Inc.

20.9% O2, 0% LEL, 0 ppm.

Cuttings change from light gray limestone chips to
brown sands and gravels.

Cuttings indicate back into Limestone.

R~ RST & ASSOCIATES, INC. 0 



Hole Number:
PZ-212-SS

 Ground Surface Elevation:  480.15Local Site Coordinates:    1067490.67 N,  517977.49 E
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Weathering
Index

Strength
Index

FR SW
MW

HW CW

R6 R5 R4
R3 R2 R1

R0

Rock Description Notes

Rock Log

20.9% O2, 0% LEL, 0 ppm.

G
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og

105.0

110.0

120.0

125.0

130.0

135.0

0.0 to 150.0 ft. - Blind drilled.  No sample collected.

Temperature
Profile

(°F)

115.0

100.0

20.9% O2, 0% LEL, 0 ppm.

Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 18, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

LIMESTONE

140.0

145.0

150.0
Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helper:  Rob Underwood
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By: Steve Jett, Herst & Associates, Inc.

Decided to use this
borehole for PZ-212-SS
and not core, since can't
keep hole open to allow
coring devices.

20.9% O2, 0% LEL, 0 ppm.

R~ RST & ASSOCIATES, INC. 0 



Well Coordinates: 
N 1067490.987 
E 517976.455 

Top of Steel Cover: 483.31 

Top of Casing: 482.79 

steel bollards (4) 

Drilling Contractor: Frontz Drilling 
Lead Driller: Rob Hamilton 
Drilling Dates: October 18, 2013 

Top of Steel Cover: + 3.15 

Top of Casing: + 2.63 

weep hole Lock installed:@' no 

Ground Surface 
Elevation: 480.16 

Bottom of Steel Cover: 477.79 

Depth to Groundwater: 464.86 

Elevation values, in feet 
above Mean Sea Level 

Top of Bentonite Seal: 354.16 

Top of Sand Pack: 349.16 

Top of Screen: 346.16 

Bottom of Screen: 336.16 

Total Depth: 330.16 

4631 North St. Peters Parkway 
St Charles, Missouri 63304 

Phone (636) 939-9111 
Fax (636) 939-9757 

RST & ASSOC IA TES, I NC. ® 
' 

(Not to Scale) 

Ground Surface: 0.0 

Top of Annular Seal: :.bQ. 

Bottom of Steel Cover: - 2.37 

Depth to Groundwater: -15.30 

Depth values. in feet above(+) 
or below(-) Ground Surface 

Top of Bentonite Seal: - 126.00 

Top of Sand Pack: -131 .00 

Top of Screen: - 134.00 

Bottom of Screen: - 144.00 

Total Depth: -150.00 

Bridgeton Landfill 
Bridgeton, Missouri 

Borehole Diameter: 9-inch OD for Soil 
6-inch OD for Rock 

Centralizer (s): Yes, at base of Screen and 
5 feet above top of Screen 

Type of Annular Seal: Bentonite Grout 

Grouting Method: Tremie 
Grout Thickness: 124 feet 

Casing Material: Schedule 80 PVC 
Casing Diameter: 2 inches 
Casing Length (including Screen): 144 feet 

Date of Groundwater Measurement: 
October 24, 2013 

Type of Bentonite Seal: Bentonite Plug Chips 

Bentonite Seal Thickness: 5 feet 

Type of Sand Pack: Silica Sand 

Sand Pack Thickness: 13 feet 
Number of Bags of Sand: l 

Screen Slot Size: 0.01 in. 
Screen Material: Schedule 80 PVC 
Screen Diameter: 2 inches 
Screen Length: 10 feet 

Depth of Borehole Backfill: 144 - 148 feet 
Collapse Footage: 2 feet 

PZ-212-SS 
As-Built Diagram 



PZ ~2,2-ss 
"OF E_CEl)/~0 .- . 

MISSOURI DEPARTMENT OF NATURAL RESOURCES 
GEOLOGICAL SURVEY PROGRAM 

·REF • .: 

MONITORING WELL 
CERTIFICATION RECORD 

ENTE ROUTE 

.,Phf 

INFORM~110N .$,UP1?121ED;,syt~RIMARY· CON TR.ACTOR OR. DRl~L:IN(;· CPNJAACTOR-
··0N6te·. THIS FORM,uni1oiro:ee·usi:ti FOlfNESl'EPWELLS', ;,: . . ; - : 1• · .. •. · ··:: .:; , ' •· ::- ·,.\'.•... ' . •·. ' 

OWNER NAME 

'R ub l,c.. S v- ,c..,e.s 

SURFA 
TYPE LENGTH ANO 

DIAMETER OF 
~VE SURFACE COMPLETION 

LENGTH , FT. GROUND ~ 
0 FLUSH MOUNT DIAMETER IN. 

~KINGCAP 

~EP HOLE ]1-----

ELEVATION 484.18 FT. 

ANNULAR SEAL 

LENGTH_ l 21- FT. 

~RY □ CHIPS 
0 PELLETS □ GRANULAR 

0 CEMENT/SLURRY 

IF CEMENTIBENTONITE MIX: 
BAGS OF CEMENT USED _ _ 

% OF BENTONITE USED _ _ 

WATER USED/BAG -;so GAL. 

SECONDARY FILTER PACK 

LENGTH , FT. 

DEPTH TO TOP OF PRIMARY 

FILTER PACK I'!>' FT. 

LENGTH OF PRIMARY FILTER 

PACK a 1?> FT. 

{ 

"TON 

DIAMETER AND DEPTH OF THE HOLE 
SURFACE COMPLETION WAS PLACED 

SURFACE COMPLETION GROUT 

~CRETE DIAMETER b IN. 

LENGTH O, {i FT. 

-[ 

0 OTHER _____ _ 

SU8'iACE COMPLETION 
!U'STEEL O ALUMINUM O PLASTIC 

RISER 

RISER PIPE DIAMETER _L IN. 

RISER PIPE LENGTH I ?>l,n. 
DIAMETER OF DRILL HOLE __M!_ IN. 

WEIGHT OR SOR# ~Q 

VARIANCE GRANTED 
BYONR 

NUMBER 

LOCATION OF WELL {OIM/S FORMAT ONLY) 

LAT. -18_. 4S . 5S'.2. .. 

LONG. qo • ~-~ .. 
SMALLEST LARGEST 
__ ¼ __ ¼ ___ ¼ 

SECTION __ TOWNSHIP~ NORTH 

RANGE ..JS_ ilrl'AST O WEST 

MONITORING FOR: (CHECK ALL THAT APPLY) 

~NUCLIDES □ P~LEUM PRODUCTS ONLY 
□ EXPLOSIVES 18'11:lETALS f'llt1'oc 
~S ~DES/HERBICIDES 

PROPOSED USE OF WELL 

0 GAS MIGRATION WELL 
□ EXTRACTION WELL 
□ PIEZOMETERS 
□ DIRECT PUSH 

~ERVATION 
□ OPEN HOLE 
□ iNjECTION WELL 

MATERIAL_..,- DEPTH 
D STEEL llil"'THERMOPLASTIC (PVC) 1---:::;=-o......c;;.=,-;~F=-Ro:-:M-,--l 

FORMATION 
DESCRIPTION 

} 

0 OTHER _____ _ 

BENTONITE SEAL 

LE(9H 5 ,;,..,-
?i"CHIPS O PELLETS O GRANULAR 
D 81!,ISRY 

i!1!1'sATURATEOZONE O HYDRATED 

SCREEN 

SCREEN DIAMETER ~IN. 

SCREEN LENGTH . -11:L_ FT. 

DIAMETEROFORILLHOLE~ IN. 

DEPTHTOTOP 134 FT. 

SCREEN MATER~ 
0 STEEL 111-'ffiERMOPLASTIC (PVC) 

D OTHER _____ _ 

Cl 
34' go• 
Bo' BS' 

95' J44 

._,i\°"f c:JAy 

Litnf.S,,.V\'( 

5t.r-lJ "ioieAt 
a.""""~ 

/...i',;t,\e.. ~,J#V\,t' 

i-----~---+----------1 
TOTAL DEPTH: I 

FOR CASED WELLS, SUBMIT ADDITIONAL AS BUILT DIAGRAMS SHOWING WELL CONSTRUCTION DETAILS INCLUDING TYPE & SIZE OF ALL CASING, HOLE DIAMETER & GROUT USED. 

DATE WELL DRILLING WAS COMPEL TEO 

10~1 -I~ 
IBED WAS CONSTRUCTED IN ACCORDANCE WITH MISSOURI DEPARTMENT OF □ PUMP INSTALLED 

F RT NSTRUCTION OF MONITORING WELLS. 

SIGNATURE (OF APPRENTICE) APPRENTICE PERMIT NUMBER 

DISTRIBUTION: WHITEIDIVISIDN CANARYICDNTACTOR PINK/OWNER 
ITE COPY WITH APPROPRIATE FEE TO: MISSOURI DEPARTMENT OF NATURAL RESOURCES, DIVISION OF GEOLOGY AND LAND SURVEY, 

WELLHEAD PROTECTION SECTION, PO BOX 21D, ROLLA, MO 664D2 673-388,2186 



Hole Number:
PZ-212-SD

 Ground Surface Elevation:  480.48Local Site Coordinates:    1067494.79 N,  517980.49 E

Sheet 1 of 9

Discontinuity
Data

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helper:  Rob Underwood
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By:  Andrew Wyatt & Steve Jett Herst & Associates, Inc.
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Weathering
Index

Strength
Index

FR SW
MW

HW CW

R6 R5 R4
R3 R2 R1

R0

Rock Description Notes

Rock Log

Blind-drilled from 0 - 129 ft;
no samples collected.
Switched from air rotary to
sonic and back as needed.
O2 (%), methane (%LEL),
and VOCs (ppm) monitored
at borehole.

60.2

G
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ic
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og

5.0

10.0

20.0

25.0

30.0

40.0

45.0

50.0

35.0

0.0 to 129.0 ft. - Blind drilled.  No sample collected.

Temperature
Profile

(°F)

60.2

60.2

60.2

15.0

20.9% O2, 0% LEL, 0 ppm.

20.9% O2, 0% LEL, 0 ppm.

20.9% O2, 0% LEL, 0 ppm.

20.9% O2, 0% LEL, 0 ppm.

0.0

Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 19, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

Meter:
Solinst
Model
107 TLC

LIMESTONE

60.2

60.2

60.2

60.2

60.2

60.5 20.4% O2, 0% LEL, 0 ppm.

R~ RST & ASSOCIATES, INC. 0 



Hole Number:
PZ-212-SD

 Ground Surface Elevation:  480.48Local Site Coordinates:    1067494.79 N,  517980.49 E

Sheet 2 of 9

Discontinuity
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Index

Strength
Index

FR SW
MW

HW CW

R6 R5 R4
R3 R2 R1

R0

Rock Description Notes

Rock Log
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55.0

60.0

70.0

75.0

80.0

90.0

95.0

100.0

85.0

0.0 to 129.0 ft. - Blind drilled.  No sample collected.

Temperature
Profile

(°F)

60.5

65.0

60.7

20.9% O2, 0% LEL, 0 ppm.

Set temporary 8-in. D
casing to 80 ft. Continued
drilling through casing.
20.9% O2, 0% LEL, 0 ppm.

50.0
60.5

60.7

Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 19, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

LIMESTONE

20.4% O2, 0% LEL, 0 ppm.

60.5

60.5

20.9% O2, 0% LEL, 0 ppm.60.5

60.5

60.5

60.5

60.5

20.9% O2, 0% LEL, 0 ppm.
Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helper:  Rob Underwood
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By:  Andrew Wyatt & Steve Jett Herst & Associates, Inc.

R~ RST & ASSOCIATES, INC. 0 



Hole Number:
PZ-212-SD

 Ground Surface Elevation:  480.48Local Site Coordinates:    1067494.79 N,  517980.49 E
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Weathering
Index

Strength
Index

FR SW
MW

HW CW

R6 R5 R4
R3 R2 R1

R0

Rock Description Notes

Rock Log

20.9% O2, 0% LEL, 0 ppm.

G
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og

105.0

110.0

120.0

125.0

129.0

0.0 to 129.0 ft. - Blind drilled.  No sample collected.

Temperature
Profile

(°F)

60.7

60.7

115.0

100.0
60.7

21.2% O2, 0% LEL, 0 ppm.

Change in scale see sheet 4 of 5

Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 19, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

LIMESTONE

60.7

60.7

60.7

20.9% O2, 0% LEL, 0 ppm.

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helper:  Rob Underwood
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By:  Andrew Wyatt & Steve Jett Herst & Associates, Inc.
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Temperature
Profile

(°F)

60.7

1
of
4

4.7
5.0

129.0 to 130.0 ft. - LIMESTONE, light olive gray
(5Y 6/1). With white (N9), greenish gray (5GY 6/1),
and olive gray (5GY 4/1) spotting. Microcrystalline
to fine-grained; massive; competent. Requires
multiple hammer blows to fracture, but easily
scratched with knife. Reactive with with 10% HCl
solution.

0

0

0

F R4

0

0

4.7
4.7

130.0 to 131.0 ft. - LIMESTONE, as above, but
with some lamination.

131.0 to 132.0 ft. - LIMESTONE, as above, but
massive. With addition of very light gray (N8)
spotting.

132.0 to 133.0 ft. - LIMESTONE, as above, but
with addition of grenish gray (5G 6/1) spotting.

133.0 to 134.0 ft. - LIMESTONE, as above, but
with faint grayish orange (10YR 7/4) staining at
133.5  ft. Some lamination from 133.5 - 133.7 ft.
Possible moderately healed planar bedding
joints. Olive gray (5Y 4/1) at healed joints.

20.9% O2, 0% LEL, 0 ppm.

F

F

F

F

R3

R4

R4 to R5

Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 19, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

129.0

136.0

137.0

139.0

138.0

135.0

134.0 to 135.0 ft.  - LIMESTONE, light olive gray (5Y 6/1).
With pale yellowish brown (10YR 6/2), white (N9), medium
dark gray (N4), and olive gray (5Y 4/1) spotting.
Microcrystalline; massive to laminated; competent. Easily
broken by hand, easily scratched with knife. Reactive with
10% HCl solution. Slightly weathered: faint moderate
yellowish brown (10YR 5/4) staining; weak along bedding
planes, crumbly, can be flaked away with fingernail.

0

1

0

0

0

135.0 to 136.0 ft. - LIMESTONE, as above, but
greater lamination and more significant
weathering. Surface discoloration of pale
yellowish brown (10YR 6/2) and olive gray (5Y
4/1) on fracture.

136.0 to 137.0 ft. - LIMESTONE, as above, but
with white (N9), very light gray (N8), and olive
black (5Y 2/1) spotting.

2
of
4

10.0
10.0 0

0

F to SW R2 to R3

0

0

10.0
10.0

SW

F to SW

F

R2

R2

20.9% O2, 0% LEL, 0 ppm.

LIMESTONE

60.7

R4 to R5

[135.25]
90°, B,
U, VR

R2 to R3

F to SW R2

137.0 to 138.0 ft. - LIMESTONE, as above, but
with addition of pale yellowish brown (10YR
6/2), dark yellowish brown (10YR 4/2), and
greenish gray (5G 6/1) spotting.

138.0 to 139.0 ft.  - LIMESTONE, as above, but
yellowish gray (5Y 8/1), light olive gray (5Y 6/1), and
olive gray (5Y 4/1). With pale yellowish brown (10YR
6/2), grayish green (10G 4/2), white (N9), and greenish
gray (5GY 6/1) spotting. Microcrystalline to
fine-grained. Slightly weathered: weak along bedding
planes, crumbly, can be flaked away with fingernail.
However, less lamination than above.

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helper:  Rob Underwood
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By:  Andrew Wyatt & Steve Jett Herst & Associates, Inc.
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Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 19, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite
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Weathering
Index

Strength
Index

FR SW
MW

HW CW

R6 R5 R4
R3 R2 R1

R0

Rock Description Notes

Rock Log

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

G
ra

ph
ic

 L
og

139.0

140.0

141.0

143.0

144.0

142.0

LIMESTONE

Temperature
Profile

(°F)

Boring Depth:  244 ft. bgs.

139.0 to 140.0 ft. - LIMESTONE, as above, but
microcrystalline. Surface discoloration of olive
gray (5Y 4/1) on fracture.

141.0 to 142.0 ft. - LIMESTONE, as above, but
light olive gray (5Y 6/1). With addition of
medium gray (N5) and greenish gray (5GY 6/1)
mottling. More lamination than above. Very
weak along bedding planes, can easily be pulled
apart by hand at bedding joints. Surface
discoloration of olive gray (5Y 4/1) to dark
greenish gray (5GY 4/1) on fracture. Fracture
somewhat conchoidal in appearance.

142.0 to 143.0 ft. - LIMESTONE, as above, but
with pale yellowish brown (10YR 6/2) and white
(N9) spotting; rarely, grayish black (N2) flecks.

F to SW R2 to R3

R2

R2

1

0

1

0

0

0

00

20.9% O2, 0% LEL, 0 ppm.

60.7

[139.3]
85°, B
P, R

F to SW R2 to R3

F to SW
[141.7]
85°, B,

I, S

F to SW R2 to R3

F to SW

140.0 to 141.0 ft. - LIMESTONE, as above, but
pale yellowish brown (10YR 6/2) and light olive
gray (5Y 6/1). With dark yellowish brown
(10YR 4/2) and white (N9) spotting.

143.0 to 144.0 ft. - LIMESTONE, as above, but
yellowish gray (5Y 8/1) and light olive gray (5Y
6/1). With greenish gray (5GY 6/1) mottling.
Faint grayish orange (10YR 7/4) staining from
143.6 - 143.7 ft. Moderately healed planar
bedding joint at 143.65 ft. More massive and
stronger (R4) after 143.7 ft.

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helper:  Rob Underwood
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By:  Andrew Wyatt & Steve Jett Herst & Associates, Inc.

Change in scale see sheet 6 of 7
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Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helper:  Rob Underwood
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By:  Andrew Wyatt & Steve Jett Herst & Associates, Inc.
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145.0

150.0

160.0

165.0

170.0

180.0

185.0

190.0

175.0

144.0 to 229.0 ft. - Blind drilled.  No sample collected.

Temperature
Profile

(°F)

60.7155.0

144.0

Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 19, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

Meter:
Solinst
Model
107 TLC

LIMESTONE

60.7

60.7

60.5 20.9% O2, 0% LEL, 0 ppm.

Blind-drilled from 144 -
229 ft; no samples
collected; Borehole reamed
to 6-inch diameter before
setting well. 20.9% O2, 0%
LEL, 0 ppm.

60.7

60.7

60.7

60.7

60.7

60.7

R~ RST & ASSOCIATES, INC. 0 
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Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helper:  Rob Underwood
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By:  Andrew Wyatt & Steve Jett Herst & Associates, Inc.
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60.5
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195.0

200.0

210.0

215.0

220.0

229.0

225.0

0.0 to 129.0 ft. - Blind drilled.  No sample collected.

Temperature
Profile

(°F)

60.5

60.5

60.2

205.0

20.9% O2, 0% LEL, 0 ppm.

20.9% O2, 0% LEL, 0 ppm.

20.9% O2, 0% LEL, 0 ppm.

190.0

Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 19, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

LIMESTONE

60.2

60.2

60.1

Change in scale see sheet 8 of 9

20.9% O2, 0% LEL, 0 ppm.60.5
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230.0

231.0

233.0

234.0

232.0

Temperature
Profile

(°F)

60.1

3
of
4

5.0
5.0

229.0 to 230.0 ft. - LIMESTONE, medium gray
(N6). Medium-grainied, massive; strong

1

3

2

F R5

3

1

3.4
5.0

233.0 to 234.0 ft. - LIMESTONE, as above, but
Crystalline (233-234 ft).

20.9% O2, 0% LEL, 0 ppm.

F

F

F

F

R5

R5

R5

Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 19, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

229.0

236.0

237.0

239.0

238.0

235.0

234.0 to 235.0 ft.  - LIMESTONE, gray (N7). Medium-grained
and crystalline; massive; strong (where not fractured);
laminated to thinly bedded.

7

10

9

4
of
4

10.0
10.0 F R51.1

10.0

F

F

R5

R5

Extremely fractured,
majority are 90 degrees and
undulating; 1 vertical
fracture at 240.1 feet,
which is 0.4 ft long.

LIMESTONE

60.1

R5

90°, U

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helper:  Rob Underwood
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By:  Andrew Wyatt & Steve Jett Herst & Associates, Inc.

90°,
U

90°,
U;

90°,
U;

90°, I

90°, I;
90°, I

90°, I;
45°, I;
45°, I

90°,
PL

90°, U

90°, U

10 F R590°, U

10 F R590°, U

R~ RST & ASSOCIATES, INC. 0 
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Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 19, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite
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FR SW
MW

HW CW

R6 R5 R4
R3 R2 R1

R0

Rock Description Notes

Rock Log

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

G
ra
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ic
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og

239.0

240.0

241.0

243.0

244.0

242.0

LIMESTONE

Temperature
Profile

(°F)

Boring Depth:  244 ft. bgs.

F R57

Temperature readings in
open borehole with no
water.

59.9

90°, U

240.0 to 241.0 ft. - LIMESTONE, tan-gray (5Y
7/2). Aphantitic to fine-grained; massive; strong;
dark gray (N5) layers 241.3-241.6 ft and
242.4-243.3 ft).

244.0 ft. - LIMESTONE, aphantitic to
fine-grained; massive; strong; dark gray (N5)
layers 241.3-241.6 ft and 242.4-243.3 ft).

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helper:  Rob Underwood
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By:  Andrew Wyatt & Steve Jett Herst & Associates, Inc.

59.9

F R56 90°, U

F R53 90°, U

F R57 90°, U

F R57 90°, U

R~ RST & ASSOCIATES, INC. 0 



Well Coordinates: 
N 1067495.693 
E 517980.384 

Top of Steel Cover: 483.37 

Top of Casing: 482.72 

steel bollards (4) 

Drilling Contractor: Frontz Drilling 
Lead Driller: Rob Hamilton 
Drilling Dates: October 19 - 21, 2013 

Top of Steel Cover: + 2.89 

Top of Casing: + 2.24 

weep hole Lock installed:@' no 

Ground Surface 
Elevation: 480.48 

Bottom of Steel Cover: 477.72 

Depth to Groundwater: 463.61 

Elevation values, in feet 
above Mean Sea Level 

Top of Bentonite Seal: 254.48 

Top of Sand Pack: 249.48 

Top of Screen: 246.48 

Bottom of Screen: 236.48 

Total Depth: 235.48 

4631 North St. Peters Parkway 
St Charles, Missouri 63304 

Phone (636) 939-9111 
Fax (636) 939-9757 

RST & ASSOC IA TES, I NC. ® 
' 

(Not to Scale) 

Ground Surface: 0.0 

Top of Annular Seal: :.bQ. 

Bottom of Steel Cover: - 2.76 

Depth to Groundwater: -16.87 

Depth values, in feet above(+) 
or below(-) Ground Surface 

Top of Bentonite Seal: - 226.00 

Top of Sand Pack: - 231 .00 

Top of Screen: - 234.00 

Bottom of Screen: - 244.00 

Total Depth: - 245.00 

Bridgeton Landfill 
Bridgeton, Missouri 

Borehole Diameter: 7.25-inch OD for Soil 
7.25-inch OD for Rock 

Centralizer (s): Yes, at base of Screen and 
5 feet above top of Screen 

Type of Annular Seal: Bentonite Grout 

Grouting Method: Tremie 
Grout Thickness: 224 feet 

Casing Material: Schedule 80 PVC 
Casing Diameter: 2 inches 
Casing Length (including Screen): 244 feet 

Date of Groundwater Measurement: 
October 24, 2013 

Type of Bentonite Seal: Bentonite Plug Chips 

Bentonite Seal Thickness: 5 feet 

Type of Sand Pack: Silica Sand 

Sand Pack Thickness: 13 feet 
Number of Bags of Sand: l 

Screen Slot Size: 0.01 in. 
Screen Material: Schedule 80 PVC 
Screen Diameter: 2 inches 
Screen Length: 10 feet 

Depth of Borehole Backfill: N/A 
Collapse Footage: 1 foot 

PZ-212-SD 
As-Built Diagram 



.. 
_OFFICSUSEONLY 

MISSOURI DEPARTMENT OF NATURAL RESOURCES 
GEOLOGICAL SURVEY PROGRAM 

REFERENC~ NO 
-CR.N(). 

MONITORING WELL STA:TE_WE_LL NUMBER 

CERTIFICATION RECORD 
ENTERED 

Ph'i .cPh2 Ph3 

INFORMATION SUPPLIED BY PRIMARY CONTRACTOR OR DRILLING CONTRACTOR 
NOTi:< THIS fORM IS NOT TO BE USED FOR Nl:STED WELLS . . . 

SURFACE COMPLETION 
TYPE LENGTH AND 

DIAMETER OF 
~VE SURFACE COMPLETION 

GROUND LENGTH ..a..s:_ FT. 

0 FLUSH MOUNT DIAMETER --5._ IN. 

~KINGCAf' 

u1YEEPHOLE 

ELEVATICIN f8t. lB FT 

ANNULAR SEAL 

LENGTH l;i,g. FT. 

~RRY □ CHIPS 
0 PELLETS 0 GRANULAR 

0 CEMENT/SLURRY 

IF CEMENT/SENTONITE MIX: 

BAGS OF CEMENT USED __ 

% OF BENTONITE USED __ 

WATER usED/BAG 7So GAL. 

SECONDAR~RPACK 

LENGTH --'--- FT . .. 

DEPTH TO TOP OF PRIMARY 

FILTER PACK /J 3 \ . FT. 

{ 

CONTACT NAME 

~ 

"' 

DIAMETER AND DEPTH OF THE HOLE 
SURFACE COMPLETION WAS PLACED 

SURFACE COMPLETION GROUT 

~CRETE 
DIAMETER G IN, 

LENGTH a • 6 FT. 

-[ 

} 

0 OTHER _____ _ 

sulil'1:°CE COMPLETION 
llr'sTF.EL O ALUMINUM □ PLASTIC 

RISER 
RISER PIPE DIAMETER ~ IN. 

RISER PIPE LENGTH :i ?,"" FT. 

DIAMETER OF DRILL HOLE ___le_ IN. 

WEIGHT OR SDR# ~Q 

MATERIAL _ _,,,.. 
0 STEEL llil'THERMOPLASTIC (PVC) 

0 OTHER _____ _ 

BENTONITE SEAL· 

LE~H 5 moT 
l§j'C;HIPS □ PELLETS O GRANULAR 
□ SLURRY 

~RATED ZONE O HYDRATED 

SCREEN 
SCREEN DIAMETER ~IN. 

SCREEN LENGTH -10_ FT. 

DIAMETEROFDRILLHOLE~ IN. 

DEPTH TO TOP .2-1.1._FT. 

SCREEN MATl:R~ 
□ STEEL ~ERMOPLASTIC (PVC) 

QATE. RECEIVED 

CHECK NO 

RE\/ENUENO. 

APPROVED I ROUTE 
BY 

VARIANCE GRANTED 
BYDNR 

NUMBER 

LOCATION uF WELL iD/M/S i=ORM,,r ONLY) 

LAT. __Jg_. 45" , '5S,Z .. 

LONG, 'lo . l"1 ' ~ .. 
SMALLEST LARGEST 
__ ¼ __ . _¼ ___ ¼ 

SECTION _ _ TOWNSHIP~ NORTH 

RANGE ..!/i.._ di!1'AsT □ WEST 

MONITORING FOR: (CHECK ALL THAT APPLY) 

~NUCLIDES O PETROLEUM PRODUCTS ONLY 

0 EXPLOSIVES ~LS rr,'1'oc 
~S ~IDES/HERBICIDES 

PROPOSED USE OF WELL 

0 GAS MIGRATION WELL ~ERVATION 
□ EXTRACTION WELL O OPEN HOLE 
0 PIEZOMETERS O INJECTION WELL 
□ DIRECT PUSH 

DEPTH 
TO FROM 

D' 

FORMATION 
DESCRiPTION 

'S ;l,"7 cl•y __,. 
l.iM ~S-hwt ( 

1,_;VII\ e..~,._~., 

LENGTH OF PRIMARY FILTER t-----~---+---------~ 
PACK • ,3 FT. 

0 OTHER _____ _ 
TOTAL DEPTH: r 

FOR CASED WELLS, SUBMIT ADDITIONAL AS BUILT DIAGRAMS SHOWING WELL CONSTRUCTION DETAILS INCLUDING TYPE & SIZE OF ALL CASING, HOLE DIAMETER & GROUT USED. 

DATE WELL DRILLING WAS COMPEL TED 

/0·2.1-13 
E WITH MISSOURI DEPARTMENT OF □ PUMP INSTALLED 

SIGNATURE (OF APPRENTICE) APPRENTICE PERMIT NUMBER 

DISTRIBUTION: WHITE/DIVISION CANARY/CONTACTOR PINK/OWNER 
a,..ri,u,..,.,.COPY WITH APPROPRIATE FEE TO: MISSOURI DEPARTMENT OF NATURAL RESOURCES, DIVISION OF GEOLOGY AND LAND SURVEY, 

WELLHEAD PROTECTION SECTION, PO BOX 250, ROLLA, MO 65402 573-368-2165 



JTIITJilJTIJlf SOIL BOREHOLE 
LAIDLAW WASTE SYSTEMS INC. 

SIT£ NAN£ AHO LOCAllON DRIU.Mll IElltOO: 
.. 

4.25 inch I.Il./8.25 inch O.D. H□Uow Sterl Auger 

SI.W'I.JNO IElltOO: 

LAIDLA\J/DU2 Rl-FS/MD 
SPLIT SPOON1 2.0 inch □.Il/1.5 inch Ul. (SP) 

\JEST LAKE LANDFILL SHELBY TUBE1 3.0 inch □.D./2 13/16 inch I.D, (SH) 

OPERABLE UNIT 2 
WATER L£V£L ll.7 FT. 

TIME 9•40 

OAlE 9/23/95 
NORTHING: 1D65198.44 

CASING llEP1ll OAT\JM EASTING: 513867.83 ELEVATION 448.5 33.4 FT. 

DRIU. RlC CME 750 SURFACE CONllfl'IONS 
mGl£ 90' SEARING NA 

SAMPI.E-IID1 

9 i! i i I SAIIPl.E Nlll&:R ~ 

I - I ~ 
OOICRIPTION OI' MAlERl,\I. 

I- 3 1.8' 

~ 
(0.0-1.5 ft,) Loose, rl □ ciera.te yellowish -I- 5 2.0' brown (SYR 5/4), SILT, little to s□ rie -

t:: -4 (90:0 Cto.y, NR, ciQMp, (MU, (LOESS) SP -,__ 1 5 CD -I- -I- -I-

~c 
(1.5-5.0 ft.) C□Mpact, yellowish gro..y to -I- -~ 2 dusky yellow <SY 7/2 to SY 6/4), SILT, '-- -~ 5 1.B' trace Clay, NR, (MU -L- 6 ~ -,~-!_ 

5 (90,() SP -- -- 3 4 

~-
® --c.... -'- -I- -'-- 4 ~~ - -I- 2 1.6' -I- J 2.0' -'- (80:0 SP -'- 2 

~I-

-'-- 5 2 0 -- (5.D-B.5 ft.) Loose, dork yellowish Prawn -- (lOYR 4/2), CLAYEY SILT, NR, cfo.Mp, <MU, -I-

I 
<L □ESS) -I- --- 6 - -I- l 1.8' -I- 2 2.0' -I-

I (90:0 SP -I- -"- 7 2 0 -
~ 

~~ -- -- -- -- 8 ~~ ~ -- 2 1.9' 
8.5 -- 3 2.0' ~ 

(440,0) -- -I- 4 95%) <B.5-16.5 ft.) Loose, alive gra.y SP --- 9 5 

~ 
(SY 4/U, SILT a.nci CLAY, NR, dnMp, 

® -
~ (CL-MU, <L □ESS) -- -'- ~ -..... 

"' -t::- 1 0 ~ -l 1.4' ~ -
'- I 2.0' -I-

2 00:0 

~ 
SP -I- -t::- 11 3 © - -I- ~ -I- ~ E! 11.5 Ft., MOlst -t- -::::--12 ~ 

~ '-- -2 2.0' -
~ 2 2.0' -..... 100% ~ SP -I- 2 -_.._ 13 4 ~ 0 --

~ 
@ 13.2 Ft., wet --- -t::- 14 

~ 
~~ ~ -l 2.0' SP -I- 2 2.0' ~ -L- 2 E! 14.4 ft~ Moist ® -L- iao:,; -3 

LOG 
!lOAK:NO. 

PZ-300-AS 

SHEET 

l OI' 2 

DfflWNG 

STNU FIHISH 
TIME TIME 

8:00 12:00 

OAlE OAlE 
9/22/95 9/22/95 
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Jllllillll SOIL BOREHOLE 
LAIDLAW WASTE SVSTI:MS INC. 

SITT: ,_ NIil LOCATION llfilWNG MElllOO: 

4.25 inch J.D./8.25 inch □.D. Hollow StE'M Auger 

SAMPLING MElllOO: 

LAIDLA\J/0U2 RI-rS/M□ 
SPUT SPOON: 2.0 inch □.D./1.S inch I.D. (SP) 

\JEST LAKE LANDFILL SHELBY TUBE• 3.0 inch □ .D./2 13/16 inch I.D. (SH) 

OPERABLE UNIT 2 
WATER L£1IEI. 11.7 FT. 

TlllE 9140 

CATE 9/23/95 
NORTHING: 1065198.44 

CASING llEP1ll OA'IW EASTING, 513867.83 W:VATION 448.5 33.4 FT. 

DRIU. RIG CME 750 SURf'ACEC0HOITIONS 
ANCL£ 90• - NA 

SA\IPl.E HAIIIIER 

!1 i! ! I i SAMPt£ NUl&R ~ - I ,~ ~ -~MA™ 
I 

'-

~ 
(8,5-16,5 ft,) Loose, olive gray 

SP -'- • <SY 4/D, SILT a.nd CLAY, NR, de.Mp, -'- ® -'-- CCL -HU, (L□ESS) -:::- 16 - I-- -1 2.0· 8:: (432.o> 16.5 -- 1 2.0· -- 1 IOOY. Ill 
06.5-20.0 ft.) Very \aose, olive gra.y SP -- (SY 4/1), SILT, trace Cta.y, NR, wet, 

® 
-;::- 17 1 -(MU, (LDESS) -I- -- --_-18 I- ~ -1 1.8' -- 2 2.0' -- {90:0 SP -~ -~111 @ -~ -

~ -L- -I- I- (428.5) 20.0 -l:;- 20 -End oF'" Soil Borehole- Log at 20,0 f't. -,_ -,_ -I- -l:;- 21 --I- -'- -,_ -t::- 22 --'- -'- -'- -
=-23 --- -- -'- -t::- 24 --'- -'- -'- -t::- 25 --- -'- -'- -'---26 -~ -~ -~ -~ -~27 --'- -'- -,_ -"-28 ----- -l:;- 29 --I- -~ -
~ -

LOG 
~NO. 

PZ-300-AS 

SllEET 

2 ~ 2 

OA!LUNO 

STNIT FINISH 
TlllE TIME 
8100 12:00 

DATE DAT. 
9/22/95 9/22/95 
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Well No. Pz-300-As 

Boring No X Ref· Pz 300 AS 

PIEZOMETER CONSTRUCTION SUMMARY 

Survey Coords: Northing: 1065198 ft. Elevation Ground Level 448.5 ft. NGVD 
Easting: 513868 ft Top of PVC Casing 450.66 ft. NGVD 

Drilling Summary: Construction Time log: 
Start Finish 

Total Depth 20.0 ft. Task Date Time Date Time -- -- --
Borehole Diameter 8 1/4" (0.0-20.0') Drilling -- -- -- --
Casing Stickup Height 2.16ft. CME 750 9/26/95 16:15 9/26/95 17:00 -- -- --
Driller Layne-Western -- -- ----

St. Louis, MO -- -- --
Geophys, Logging: -- -- --

Rig CME 750 Casing: -- --
Bit(s) 4 1/4" ID Hollow Stem Auger Bit 2" 1.0, PVC 9/26/95 17:00 9/26/95 17:05 -- -- -- --

-- --
Drilling Fluid None -- -- -- --

Filter Placement: 9/26/95 i7;06 9/26/95 17:15 -- -- --
Protective Casing 8x8" Square Steel, by 5' long Cementing: -- -- -- --

Development -- -- --
Bentonite Grout 

Well Design & Specifications Bentonite Seal 9/26195 17:15 9/26/95 17:25 
-- -- -- --

Basis: Geologic Log X Geophysical Log 

Casing string(s): C = Casing S = Screen Well Development 

Depth String(s) Elevation 
+ 2.16 - 9.90 C1 450.66 - 438.60 

9.90 - 19.70 S1 438.60 - 428.80 

19.70 - 20,00 C2 428.80 - 428.50 

- -
- - Stabilization Test Data: 
- -

Time pH Spec, Cond, Temp (°C) 

Casing: C1 2" dia, Schedule 80 PVC, 
flush threaded with O-rings 

C2 2" dia, threaded PVC end cap 
(4" long or 0.33') 

Screen: S1 2" dia. Schedule 80 PVC, 0.010" machine 
cut slot, flush threaded with O-rings 

Sand Pack: 16-35 mesh Silica Sand 7.0-20.0' Recovery Data: 

Filter Pack: 100 mesh Silica Sand 6.3-7.0' ,OQ 

90 

BO 

Grout Seal: la 
70 

! 
00 

50 

40 

Bentonite Seal: Extra high yield Wyo-Ben {100%) N 
30 

20 
Slurry 3.0-6.3' ,a 

Concrete: 0.0-3.0' 
0 

0 20 40 00 80 ,OQ 

TIME (Minutes) 

Comments: 

Supervi sad by B. Harrington Site LAJDLAW/OU2 RI-FS/MO 

Job Number - d 943 28 8 File Name PZJ00AS 



• 
OFFICE USE ONLY OATERECEJVED 

REF. NO. 14oU95 

• 
MISSOURI DEPARTMENT OF 
NATURAL RESOURCES C.R.NO. CHECK ND. 

. DIVISION OF GEOLOGY AND STATE WELL NUUBER TRANSMITTAL NO, 

LAND SURVEY . 
CHECKED BY ROUTE MONITORING WELL 

CERTIFICATION RECORD APPJiOVED BY ENTERED 

""' '", ., , 
INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR 
SITE/FACILITY NAME WELL NUMBER 

l,.1\IDLAlk/ Be1D6E.TDt--i 5A/JIT,\I<~ lAMDF"IL.L Pz-.3ooAS 
SITE ADDRESS •lCITV &TATE ZIP CODE 

:O>T. CHA,!l..£5 i?oc;:. KOAIJ ' 81ZJD6E:T£l!.J Mo b.3o44 
OWNER NAME TELEPHONE 

LAIDLAV-1 iJJAsrr: SYSTEMS /I.Jc, 314-241-37,J,o 
OWNER ADDRESS IClTY STATE ZIPCDDE 

I B.38 ,J. Brz,.,ADUJA'f Sr. Loul.5. Mo .:,.3102 

VARIANCE □ YES 
DATE JSSUEO LOCATION OF WELL COUNTY ST: Lou1.s 

ISSUED I!, NO SHOW LOCA TJON IN 
SURFACE ELEVATION :148,S VARIANCE NUMBER 

V SECTION PLAT 

DESCRIBE LOCATION OF THE WELL SO WE WOULD BE ABLE TO VISIT IT 

llll0
1 ~.w. OF BAJJK orc LE:ACHATE: ' LARGEST't,. 

/Z.E.Te.N 51 UN PotJD 1 ~c.Jr..1TH OF' (.;;IL.0 ,s;, 
■ S~;LLEST V, 

---'' ___ ,, ___ ,, ___ ,. 
CIIAl2.I..Es 12uc>:. l>b, sec ____ 

lWN. 41 N,ANG. 5 c_g},sw 
LAT.~• 45, _,g__ 

LONG. __:l,Q___. Z.7 • 
~M 

MONITORING WELL INSTALLATION PERMIT 
CONTRACTOR'S NAME lMNE: WE:ST,:J2J-I Co., i>Jc. NUMBER OOl2~8WPM 

DRILLING CONTRACTOR'S PERMIT 
NAME LA~N!a: W!a:STE/2N Co.,i'-lc. NUMBER 0012.SSWPM 

WELL CONSTRUCTION INFORMATION 

0 MONITORING WELL TYPE OF 0 HAZARDOUS MATERIAL 
MONITORING FQR; (CHECK ALL THAT APPLY) m, 

OF IBI PIEZOMETEA PDTEN• [I LANDFILL □ OTHER 11(/ V.0.C. 0 METALS □ PETROLEUM PRODUCT 
TIAL SITE WELL 

0 OTHER □ L.U.S.T. 0 OTHER ONLY 
PRO• LENGTH DIAMETER OF WEIGHT OR OJAMETER ANO JOINTS D THREADED MATERIAL 0 THERMO PLASTIC LOCKING CAP? 

TECTIVE CASINO SOR# DEPTH OF 
CASING I 

et,<a"IN. 0,186" 5 
O~Jt_OLE 1N 0 MECHANICAL O WELDED IKJ STEEL □ FLUORO POLYMER Kl VES □ NO 

DETAILS 
l11F USED' TT. 2.o " 0 OTHER TYPE 

CAP VENTED MATEn!AL DEPTH FROM lHE SURFACE Ki ABOVE 
DEOCRIBE HDWTHE FLUSH MOUNT WAS 

00 YES □ NO CASING □ CEMENT 
TO THE BOTTOM OF THE TYPE. OF CONSTRUCTED 

GROUT 
CASING GROUT SEAL SURFACE GROUND 

WEEP HOLE? DETAILS 
tg) CONCRETE COMPLE- □ FLUSH 

00 YES □ NO □ OTHER __ 2,5 TION 
TT MOUNT 

CENTRAL1ZER USED li'il ,o MATERIAL 

ON RISER 
□ YES LOCATED AT □ STAINLESS STEEL □ OTHER __ 

LENGTH DIAMETER Of WEIGHT OR DIAMETER OF JOINTS ~ THREADED MATERIAL ~ THERMO PLASTIC 
RISER RISER PIPE SOR# QRlttHOtE 0 MECHANICAL 0 WELDED 0 STEEL □ FlUORO POLYMER PIPE 

e:14 DETAILS l.;l TT .;i '" .scl-l,4o '"· 0 OTHER □ OTHEfl 

0 CEMENT SLURRY 0 CEMENT/BENTONITESLURRY MATERIAL LENGTH OF BENTONITE SEAL 

0 BENTONITE SLURRY BAGS OF BENTONITE '"" tNSTALLED IN 
ANNULAR BENTOHITE ~ UNSATURATED SEAL P!l NON SLURRY BENTONITE 

CEMENT USED SEAL 0 SLURRY ~ CHIPS 

TYPE: M~D, C.HtP.:5 '!I, BENTONITE useo __ 
□ PELLETS' 

ZONE 

WATER USED/BAG GAL □ GRANULAR 3,8 0 SATURATED ZONE 

TYPE GRAIN SIZE LENGTH CF FILTER METHOD OF lnflmnallon In thhl 
PRIMARY ~ SANO 

PACK INSTALLATION col11mnlolM FEET 
FORMATION 

FILTER •11ppllfll Jn IM Ffft FROM 
0 MANUFACTURED ,~/as lo pouRaO f'M2U DESCRIPTION 

PACK n ···-··- TT. ~ .• ,A. 
lrornSur1M:II SURFACE 
column 

TYPE GRAIN SIZE LENGTH OF FILTER METHOOOF - 0-2.o :>'di~ ci~y SECONDARY ~ SANO PACI( INSTALLATION 
Daplh lo llcJllam al FILTER R MANUFACTURED 100 o,7 ~.er::i:> n.l~\.I Pra\Klt-r• Ca11n11 PACK ··-.. - TT. J.].~.,q. SHI; 2,5 

LENGTH OF SCREEN DIAMETER SLOT SIZE WEIGHT OR MATERIAL 

WELL SOR• ~ PLASTIC 
SCREEN 

ID 2. ~.010 SCU,40 □ STEEL □•plh i,, Ban ol 
ST. '" Fi fl ! •""" """ Y° -~~ Ann11l•rSHI: '-·:; 

LENGTH OF SUMP DIAMETER OF SUMP MATERIAL 

SUMP 0 PVC □ STEEL 
DETAILS ~ FLUORO POL YMEA O•plh la Ban cl 

l..3 --""" BtnlanJla Snl: 

WAS THE WELL BACK MATERIALUSEO LENGTH OF BACK FILLED 

SACK FILLED? BOREHOLE □•plh i,, Tap al 
7,o 

FILL 0 YES I',] NO 
Primary Fmer Paclc 

STATIC WATER LEVEL FEET FROM MULTIPLE CASED WELLS 
D111\h la Tap al lht 
Scr .. n: 10 

MEASURING POINT SUBMIT ADOITIONAL AS BUit T DIAGRAM SHOWING WELL 
DATE OF STATJCWATER LEVEL CONSTRUCTION DETAILS 11/CLUDING TYFE AND SIZE OF ALL 

CASING, HOLE DJAMETERS, AND GROUT USED. 

MEASURING POINT FOR STATIC WATER LEVEL JS DRILLING EQUIPMENT 
4'/411.S,A, 

Otplh 1tt Ballam al 2o S TOP OF RISER PIPE 0 AIR ROTARY ~ AUGER TYPE 
lh,Si:, .. n: 

0 OTHER Total Otplh: .Zo 
ELEVATION 04M~~~Rb1G POINT 0 REVERSE □ OTHER DATE WELL ORIL~~Glt~_grPLETEO 

ROTARY 

I HEREBY CERTIFY THAT THE MONITORING WELL HEREIN DESCRIBED WAS CONSTRUCTED IN ACCORDANCE WITH THE DEPARTMENT 

OF NATURAL RESOURCES REQUIREMENTS FOR THE CONSTRUCTION OF MONITORING WELLS. 

SIGNATURE PRIMARY COfHRACTOR/PERMJT I IOATE !ZATURE OAl~r":ERMIT. • . 
,.. . v)'li/.f · )'1 II-:~ .q,s "'''' ~,. \\:,Ju;,.," \.1, \, l' ~· •, . . . ,. , . . . 

MO 780-141$ (7•!15) 1 DISTRIBUTION. WHITE/DIVISION CANARY/MONITORING WELL CONTRACTOR PJHKIOWNEA 
MAIL WHITE COPY TO: DEPARTMENT OF NATURAL RESOURCES. P 0. BOX 250. ROLLA. "40 65402 

ENCLOSE SJS PER MONITORING WELL FOR THE CERTIFICATION FEE WITHIN 6{J DAYS AFTER WELL COMPLETION 

I DATE 
11-N -f~ 



lllflli/llJlf SOIL BOREHOLE LAIDLAW WASTE SYSTEMS INC. 

Sift - ANO I.OCAllON DRlil«l MIElHOO: 
4.25 inch I.D. Hallow Stel'l Auger 

3.625 inch Mud Roto.ry 

- MIElHOO: 
LAIDLA\J/OU2 RJ-FS/MO 

SPLIT SPOON: 2.0 inch O.Il./1.S inch I.D. (SP) 

\JEST LAKE LANDFILL SHELBY TUBE: 3.0 inch □ .D./2 13/16 inch !.D, (SH) 
OPERABLE UNIT 2 

111Amll£VEL 

TIME 

DATE 
NORTHING: 1065213.84 

DATUM EASTING: 513828.06 EL£VATION 448.1 CASINO D£P'IH 

llA1IJ. RIG CME ?SO SURfACECOlfOITIONS 
ANG!.£ 90• - NA 

SAMPLE -Mm 

!I !i i i i SAUi'lE NIMl!ER ~ - I ,~ li!i ~ D€SCR1l'l10N Of IMTmW. 

I 
- 0 2.0' 

IU 
W.0-30.0 ft) No saMples collected, see - 0 2.0' Sail Borehole Lag PZ-300-SS for - 0 100%: descriptions SP -,--31 2 
(30.0-39.7 ft.) Very toose, olive gray 0 -- (5Y 4/1), SILT, trace fine Sa.nd, NR, wet, -- (MU, (L □ESS) 

-32 - ,--- 0 1.6' ,... 1 2-iF 
'" ;- 3 rno:o SP 

_:;-33 4 

® - -- ,- -- --34 ,-,-
~ -- 0 1.9' 

I- 0 2.0' .... 
1 ':lSZl SP I- IH =-35 2 

0 ----36 = ,--- 0 2.0' - 0 2.0' - 0 100% SP --37 2 

0 -,_ ,_ ,_ 
1--35 - ,--
I- 0 2,0' 
I- 0 2.0' 
I- 0 100% SP I-
1--39 2 

@ ,_ 
I-

(408.4) 39.7 ,_ 
I- ''.' (39.7-42.2 ft,) Loose, alive gray 
=-40 

... :- ~ 1 1.5' .... (SY 4/D, P-"' SAND, NR, wet, (SP), - 2 2°:0' .... (ALLUVIUM) -- 3 ~75r.) : : : : SP -- -=-41 3 .... 
© -.... .... -- ... :- -- -- ' ... --42 ... 

(405.9) 42.2 ~ --~ - 2 0.7'~ -- 50 2.0' • 1 ! ' (42.2-42.8 ft.) Loose, light olive gray 

~ 
..... 3:'.ir.J •• ·,: C5Y 5/2), well graded SAND, NR, wet, SP I- (S\J), (ALLUVIUM) i::- 43 

(42.8-43.0 ft.) Very dense, very light 0 
gra.y (NS), highly weathered LIMESTONE 

(405,3) 42.8 bedrock, SR, wet, C\JEATHERED BEDROCK) :::-« - t--
I-

End of Sail Borehole Lag at 42.8 ft. --

LOG 
IIORINGNO. 
PZ-300-AD 

SHEET 

1 OF 1 

DAIU.JNG 

STNU FlNISH 
TIME TI"11E 
p,ao 16,00 

llAlE DAlE 
9/24/95 9/24/95 
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Well No. PZ-300-AD 

Boring No X-Ref· PZ 300 AD 

PIEZOMETER CONSTRUCTION SUMMARY 

Survey Coords: Northing: 1065214 tt. Elevation Ground Level 448.1 ft. NGVD 

Easting: 513828 ft. Top of PVC Casing 449.62 ft. NGVD 

Drilling Summary: Construction Time log: 
Start Finish 

Total Depth 42.2 ft. Task Date Time Date Time -- -- --
Borehole Diameter 8 114" (0.0-42.2') Drilling -- --
Casing Stickup Height 1.52 ft. CME 750 9/24/95 13:00 9/24/95 16:00 

-- -- --
Driller Layne-Western --- -- --

St. Louis, MO --- -- -- --
Geophys,Logging: -- --

Rig CME 750 Casing: -- --
Bit(s) 4 1/4" ID Hollow Stem Auger Bit 2n I.D. PVC 9/24/95 17:05 9/2.4/95 17: 10 --- -- --

-- -- --
Drilling Fluid None --- -- --

Filter Placement: 9{24/95 17:10 9/24/95 18:15 -- -- --
Protective Casing 8x8" Square Steel, by 5' long Cementing: --- -- --

Development --- -- --
Bentonite Grout 9/24/95 18:20 9/24/95 18:45 

Well Design & Specifications Bentonite Seal 9/24/95 18:15 9/24/95 TsTo -- -- -- --
Basis: Geologic Log X Geophysical Log -
Casing string(s): C - Casing S = Screen Well Development 

Depth String(s) Elevation 
+ 1.52 - 37, 10 C1 449.62 - 411.00 

37, 10 - 41.90 S1 411.00 - 406.20 

41,90 - 42.20 C2 406.20 - 405,90 

- -
- - Stabilization Test Data: 
- -

Time pH Spec. Cond. Temp ('C) 

Casing: C1 2" dia. Schedule BO PVC, 
flush threaded with O-rings 

C2 2" dia, threaded PVC end cap 
(4" long or 0.33') 

Screen: S1 2" dia. Schedule 80 PVC, 0.010" machine 
cut slot, flush threaded with O-rings 

Sand Pack: 16-35 mesh Silica Sand 35.1-42.2' Recovery Data: 

Filter Pack: 100 mesh Silica Sand 33.6-35.1' ma 
I 

00 
I 

BO I 

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry ! 
70 

I 
60 I 

3.0-28.5' 50 

40 

Bentonite Seal: Extra high yield Wyo-Ben (100%) ~ 
30 

20 
Slurry 28.5-33.6' ,a 

Concrete: 0.0-3.0' 
a 

a 20 •□ •□ •□ ,00 

TIME (Minutes) 

Comments: 

Supervised by B. Harrington Site LAIDLAW/OU2 RI-FS/MO 

Job Numbe ' 943-2848 File Name PZ300 D A 



.. 
MISSOURI DEPARTMENT OF 
NATURAL RESOURCES 
DIVISION DF GEOLOGY AND 
LAND SURVEY 

MONITORING WELL 
CERTIFICATION RECORD 

OFFICE USE ONLY 

REF.NO. 

C,R.NO. 

STA TEWELL NUMBER 

CHECKED BY 

APPROVED BY 

INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR 
SITE/FACILITY NAME WELL NUMBER 

L,\JDLM,J i:,i;:1DGE:Tui-..1 5At-JITAl2Y LA>JDFIW. P2·.:looAD 
SITE ADDRESS 

Sr. CHAIU..E,-, !Zoe;: Ro. 

DATE RECEIVED 

CHECK NO. 

TRANSMITTAL NO. 

ROUTE 

ENTERED 

'"' 

STATE ZIP CODE 

Mu b3df'j-
TELEPHONE 

314- 241-37,J,o 
OWNER ADDRESS 

IB3!;; ,J. BeoADWM 
l CITY 

VARIANCE □ YES 
ISSUED [!I NO 

DATE ISSUED LOCATION OF WELL 
1--------------------,SHOW LOCATION IN 

VARIANCE NUMBER: V SECTION PLAT 

--'-'' l__c2c,0=...' _.:5=..=o.=Uco"Tl-l=W=Eo,C,c,T_cDc.F~~=A~Nccl::"-cc'oc-F-'L.c.EAc.co~C~Hc.A~"J;~E~ SMALLEST Y, 

12.E.Tf:N~ILJN ~ pPIJP 1 :soi.,TI-1 or ot..D ___ v, 

STATE ZJPCOOE 

Mo (,;010.2 

COUNTY :ST. Louis 
SURFACE ELEVATION ....c414=8=.• ~I __ _ 

LARGEST¼ 

___ ¼ ___ y, ___ ¼ 

DESCRIBE LOCATION OF THE WELL 50 WE WOULD BE ABLE TO VISIT IT • 

:ff. C ~lA IZW!.S EoCK IZO, 4 7 5 
SEC.-- TWN. N,RNG. @AW 

U\T.~• ~ ~- LONG _ _<=!Q_ • ....l1_: Ob. 

MONITORING WELL INSTALLATION 
CONTRACTOR'S NAME 
DRILLING CONTRACTOR'S 
NAME 

C.,.., l>-Jc. 

Co., /,._IC. 

WELL CONSTRUCTION INFORMATION 

PERMIT 

NUMBER 

PERMIT 

NUMBER Dol2.">B v.1 Pl,-( 

0 MONITORING WELL 

f!J PIEZOMETER 

TYPE OF O HAZARDOUS MATERIAL 

/i!r°:~E 00 LANDFILL O OTHER 

□ L.U.S.T. 

MONITORING FOR: (CHECI( ALL THAT APPLY) m, 
OF 

WELL 
!Kl V.D.C. □ METALS □ PETROLEUM PRODUCT 

0 OTHER 0 OTHER ONLY 
PRO• 

TECTIVE 
CASING 
DETAILS 
IF USEOI 

LENGTH 

5 

DIAMETER OF WEIGHT OR 
CASING SORI 

8<8 oN. O.IBB" 

gt~~6~ ANO JOINTS O THREADED 

oe,4~LE!N. 0 MECHANICAL O WELDED 

.,i;,, ~ FT. 0 OTHER 

MATERIAL O THERMO PLASTIC LOCKING CAP? 

i&I STEEL O FLUORO POLYMER l&J YES O NO 

TYPE 
CAP VENTED 

00 YES O NO 

WEEP HOLE? 

MATERIAL 

CASING O CEMENT · 

0°:i,~~ 6D CONCRETE 

DEPTH FROM THE SURFACE 
TO THE BOTTOM OF THE 
CASING GROUT SEAL. 

TYPE OF ~ (\BOVE 
SURFACE GROUND 

DESCR!llE HOW THE FLUSH MOUNT WAS 
"r· CONSTR(,lCTEO 

~ YES ONO □ OTHER--
C~~J'~E· 0 FLUSH 

MOUNT 

MATERIAL CENTRALIZER USED 
ON RISER 

li!I NO 

□ YES LOCATED AT 0 STAINLESS STEEL □ OTHER 

LENGTH DIAMETER OF WEIGHT OR DIAMETER OF JOINTS l&J THREADED MATERIAL 
RISER 
PIPE 

DETAILS 

ANNULAR 
SEAL 

PRIMARY 
FIL TEA 
PACK 

SECONDARY 
FILTER 
PACK 

WELL 
SCREEN 

SUMP 
DETAILS 

BACK 
FlLL 

RISER PIPE SORI DRILL HOLE 0 MECHANICAL □ WELDED 0 STEEL 

3B,7 FT. 

0 CEMENT SLURRY 

IXI BENTONITE SLURRY 

2 ON. ~CH Bo B'IA- ON. 0 OTHER 

0 CEMENT/BENTONITE SLURRY 
BAGS OF 

MATERIAL 

BENTONITE BENTONJTE 

0 OTHER 

LENGTH OF 
SEAL 

0 NON SLURRY BENTONJTE 

TYPE: 

CEMENT USED---
% BENTONITE USED __ 

WATER USEDfBAG GAL. 

SEAL 00 SLURRY 

□ GRANULAR 

□ CHIPS. 

□ PELLETS ' 5. J 
TYPE 

!Kl SAND 
I=! MANUFACTURED ..... ""·' 
TYPE 

~ SAND 
I=! MANUFACTURED 

N~••• 
LENGTH OF SCREEN 

s FT. 

LENGTH OF SUMP 

WAS THE WELL BACK 
FILLED? 

□ YES Iii NO 

GRAIN SIZE 

ilo-35 
GRAIN SIZE 

loo 
DIAMETER 

2. 

LENGTH OF FIL TEA 
PACK 

7, I FT . 

LENGTH OF FIL TEA 
PACK 

1,5 FT. 

METHOD OF 
INSTALLATION 

METHOOOF 
INSTALLATION 

SLOT SIZE WE!GHTOR MATERIAL 
SOR• (&I PLASTIC 

0 STEEL 
IO SCi,.I 6c. Fi F 

DIAMETER OF SUMP MATERIAL 

MATERIAL USED 

0 PVC O STEEL 

~ FLUOR□ POLYMER 

LENGTH OF BACK FILLED 
BORE HOLE 

lnlo1T1111llon In Ulll 
column loi>II 
,upplll,:l ln \he FHI 
110111 surtaca 
i:olu111n 

D1plh ID bollom of 
Prolrctlu C11ln9 
s .. ~ 

\ 
Oo;,lh lo BIH of 

vM"" Annular Sul: 

FEET 
FROM 

SURFACE 

28.5 

□•plh ID e, .. al 
Bffllonrt1Sul: 33,b 

D1plh la Tap of •.,. 
1 Prllllat)' FlHtr Paek: .3 ...,_ . 1 

l8J THERMO PLASTIC 

0 FLUOR□ POLYMER 

BENTONITE SEAL 
INSTALLED IN 

0 UNSATURATED 
ZONE 

liJ SATURATED ZONE 

FORMATION 
DESCRIPTION 

STATIC WATER LEVEL FEET FROM MULTIPLE CASED WELLS ~;:;,~o Tap al lh• J 7, 2 
MEASURINGPOINT SUBMIT ADDITIONAL AS BUILT DIAGRAM SHOWING WELLf--'--'---+:C~"--j------~,~----, 

"o~,=,~,=o~,=,,=.-,-,c=w=,=,=,~.-LE=,=,=,-----jCONSTRUCTION DETAILS 1NCtuOJNG TYPE ANO SIZE Of ALL 3b ~<-I J .2. !ii l't~ ~ n .\ 
CASING, HOLE OtAMETERS, ANO GROUT USED 

MEASURING POINT FOR STATIC WATER LEVEL IS DRILLING EQUIPMENT o lh I aan I 

(g] TOPOFRlSERPJPE O AIR ROTARY [{] AUGER TYPE 4'/4 1-t,:5,A. lh~pk:-. amo 42,2 
0 OTHER Tot11D1pth: ..d."J, 2 
ELEVATION OF MEASURING POINT □ REVERSE □ OTHER OATEWELLORILl,.ING_w1scOMPLETEO 

4A_q li,2_ ROTARY C.,w 'lLl._-lfi:f: 

l HEREBY CERTIFY THAT THE MONrTORING WELL HEREIN DESCRIBED WAS CONSTRUCTED IN ACCORDANCE WITH THE DEPARTMENT 

OF NATURAL RESOURCES REQUIREMENTS FOR THE CONSTRUCTION OF MONITORING WELLS. 

SIGNATURE PRIMARY CONTRACTOR/PERMIT, IOATE SIGJjATURE DRILhE~~EfM1T. 

;:1:;, • , .>'/ 'l)U. fiA 141-J4-'JS 7"=,n s.\ !i'O/\,J,.uJ, ' V1. 
"40 780-1'1.5 {M5) ,'7 DlSTRIBUTION: WHITE/DIVISION CANARY/MONITORING WELL CONTRACTOR P_JNK/OWNER 

'J MAIL WHITE COPY TO: DEPARTMENT OF NATURAL RESOURCES, P.O. BOX 250. ROL[A, M065402 
ENCLOSE S35 PER MONITORING WELL FOR THE CERTIFICATION FEE WITHIN 60 CAYS AFTER WELL COMPLETION 

I

OATE 

Ii·/~-/', 



JIIJTIIIIJ/f SOIL BOREHOLE 
LAIDLAW WASTE SYSTEMS INC. 

SIT"!'. - ANO LOCA110H OIUWHG IIE1HOll: 

4.25 inch I.D./R25 inch □.D. Hollow Steri Auger 

- IIE1HOll: 
SPLIT SPOON1 2.0 inch 0,DJLS inch LO. (SP) 

LA!DLA\J/OU2 RI-FS/MO 
\JEST LAKE LANDFILL SHELBY TUBE: 3.0 inch □ .D./2 13/16 inch I.D, (SH) 

OPERABLE UNIT 2 WATER U:.U 

TlME 

l>\lE 
NORTHING, 1065204.75 

CASING 00'!1-I l>\11)1,t EASTING, 513849.81 !l.£VA110N 448.4 

OOIU RIG CME 750 SURl'ACEC0Nllll10NS 

ANGLE 90• - NA 

SH,IPI.EHAMMER 

!I i! i i i SAWPI.E NUM1£11 ! - I ,~ ~ ll£SCRlPTIOIIOFMA1<1'!1AL 

I 
- 4 J.8' (0,0 2.2 ft.) Loose, M□dero.te yellowish -- 4 2.0' lorown C10YR 5/4), SILT, tro.ce Clay, NR, -- -- 5 C'.lOX) dry, <MU, (LOESS) SP -- 1 4 

0 -- -- -- -- ~ --2 ~ e-- -- 3 1.9' 
<2.2-4.9 f't.) CoMpo.ct, dusky yellow -- 4 2.57 -- 7 <J5Zl 

IH 
<SY 6/4), SILT, NR, dry, (MU, <LOESS) -- SP -- 3 7 

® -- -- -- -- Fe --4 - -- 3 !.5' -- 3 2]' -- 4 75:t.J IN -- SP --5 4 (4.9-8.1 ft.) Loose, alive gray (SY 4/1), 0 -- SILT, little Clo.y, NR, dry, (MU, (L □ESS) -- --- -- -
-6 - - -- 2 1.8' -- 2 2.0' -- 3 (90:0 

'" 
-=- 7 

SP -3 

0 -- -- -- -- (440.3) 8.1 --8 -- 1 2.0' (S.1-IU.0 ft.) Loose, o\;ve gray -- 2 2.0' (5Y 3/2), plo.stic SILT, NR, do.r,p, (MH), -- 3 100% -- (L □ESS) SP --9 4 
@ -- -- -- -- (438.4) 10.0 -

-1() (10.0-16.0 ft,) Very loose, r,odero.te -- 1 1.6' -- 1 2.0' olive brown to light olive gray (SY 4/4 -- l (80%) to SY 5/2), SILT, NR, Moist, trace iron -- SP -
-11 2 staining, (MU, <L □ESS) 

© 
-- -- -- f- @ 11.4 F't., wet -- -

:=-12 f- - - -
1 Q.'.l' -- 1 2.0' H -- -1 45%) SP - -f---13 l -e 13 o F't., r-ioist 0 ---- --14 f- c - -- 1 2,0' SP -- 1 2.0' • -- 2 100% ® -- lo -

LOG 
BOll!HG NO. 

PZ-300-SS 

51-lEET 

1 OF 3 

DRIWNG 

START ™ISH 
TlME TIME 

16:30 10=30 

DlllE DATE 

9/22/95 9/23/95 

-

z 
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a::: 
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JTIJTJJllll'f SOIL BOREHOLE LOG 
LAIDLAW WASTE SVSTEMt!J INC. 

SITT: - ANO U'.lCATION DRIU.JNC MClMOO: Bllffl!«lNO. 

4.25 inch I.D./8.25 inch O.Il. Hollow Steri Auger PZ-300-SS 

SHEU 

SAIIPI.Jl«l MClMOO: 2 Ol' 3 

LA!DLA\J/DU2 RJ~FS/MD 
SPLIT SPOON: 2.0 inch 0.Il./1.5 inch I.D. (SP) llll!WNG 

\JEST LAKE LANDFILL SHELBY TUBE= 3.0 inch □.D./2 13/16 inch I.D. (SH) STAAT FINISH 
OPERABLE UNIT 2 

\WllEII I.Ml. . TIME TIME 

TIME 16:30 10•30 

DATE DATE DATE 
NORTHING: 1065204,75 

DATUM EASTING, 513849.81 ELEVA110N 448.4 CASING C€P'lll 9/22/95 9/23/95 

llRIU. RIG CME 750 SURfAa:C()H()fflONS 
ANGLE 90" !!£ARING NA 

SNjPI.£ --

!I i! I i i SPWLE NIMl!ER ~ - I 
REIW<l(S 

i~ I DESCRIPIIOII Of" MA'lmw. 

I- (10.0-16,0 ft.) Very loose, M□ deru te SP -I-
~ olive brown ta light olive gra.y (5Y 4/4 

® 
-I- -..... ta SY 5/2), Sll T, NR, rmist, tra.ce iron -t:-16 f-+ sta.ining, (MU, (LOESS) ~ -l J.9' -I- 2 2.0' (16.0-21.5 ft.) Very loose, l"l□ dera.te -,_ 

alive brown <SY 4/4), SILT, tra.ce fine -l 95¼) SP -..... IN Sand, NR, wet, (MU, (L□ESS} ,__ 17 2 

® -~ -~ --~ --·-11! t= ~ -0 1.9' -~ 1 2.57 -c.... -c... 2 9SY.l SP -t::- 19 2 
@) --I- -c.... -'- -t::- 20 t= I-- - 9/22/95 @ 17:30 0 2.0' -.... 2 2.0' - Stopped drilling '- 100% SP - o.t 20.0 ft. I- 1 -t::- 21 2 
@ - 9123195 e 1,30 - Resuned drilling I- -I- (21.5-35,4 ft.) Very loose, alive groy -I- -

:::- 22 I- (SY 4/1), SJL T, trace Ctuy c.nd fine Sa.nd, I-- -1 1.7' NR, wet, (MU, <L□ESS) -I- 1 2.0' -I- 2 9:5%l SP -'- -t::- 23 2 
@ --.... -c.... -.... - -t::- 24 - I-- -0 2.0' -I- 0 2.0' -..... 10oz SP -I- 2 

It -t::- 25 1 
@ --I- -'- -I- -t::- 26 ~ I-- -0 2.0' -~ 0 2,0' -L- -~ 0 IOOZ SP -~21 1 
@ -

~ -
I- -..... -.... -
728 I- I-- -0 2.0' -

0 2.0' --1 lOOZ 

" 
SP -t:- 29 2 
@ --..... -I- -L- -

Ck'.'. 
1-z 
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JIJTJTJIJIJTI 
LAIDLAW WASTE SYSTEMS INC, 

SOIL BOREHOLE 
srn: ,_ NI/J UlCATIOH DRIUJNG MIEMlO: 

4.25 inch t.D./8.25 inch □.D. Hollow Steri Auger 

- WE1l«lO: 
SPLIT SPOON: 2.0 inch O.Il./LS inch LD, (SP) 

LOG 
llORING NO. 

PZ-300-SS 

S>IEET 

3 01' 3 

DRIWNO LAIDLAV/DU2 RI-fS/MO 
VEST LAKE LANDFILL 

OPERABLE UNIT 2 
SHELBY TUBE• 3.0 inch □ .D./2 13/16 inch I.D. (SH) FINISH 

NORTHING: 1065204.75 
DATUM EASTING, 513849.81 

DRaL Rte CHE 750 

ANGLE 90 • 8EARfNG NA 

....,PI.E HAMMER 

WA'itR lML 

TIME 

DA1E 

ELEVATION 448.4 CASINO DEPTH 

SURFACt CONOIT10NS 

!'WolPI.I! NIM!EII -0£SCRIPIIIJN OF W.T£m\l. 

1 2, □' ,~ (21.5-35.4 ft,) Very loose, olive gra.y 
2 Z:0- <SY 4/1), SILT, tracE' Cta.y and fine So.nd, 
1 100% NR, wet, (MU, (L□ESS) 
4 

0 
r 

1.6' 
0 2.0' 
0 (80:0 

1 

r 

r 
0 l.5' 
2 aO' 
2 75)0 

4 

: ; ; ; (35.4 35,9 ft.) Loose, olive gra.y 
(413.0) 35.4 

1 
1 
3 
5 

• · • · 1:---, <SY 4/D, fine SIL TY SAND, NR, wet, (SH), 
o.5' ', '•. .... r· \,<~A~L~L~U~V~l~U~M~)--------,--------,----------
2'.W • '"• ". • ~ (35.9-39.9 ft,) Loose, dark greenish gray 

(412.5) 35,9( 

4 
3 
6 
10 

16 
50 

(30¼) ': j •• - (5GY 4/1), welt graded SAND, SOl"le fine 
• ' Gra.vel, NR, wet, (SV), (ALLUVIUM) ·: :•: 

'=. ~ .. ·~: 

~ //\t-r 
(~o~ ...... ; ·, 

O.E,' 

:-.. : .. 
.... ; · .• ·.t-

• '• '., 
~ 

0.7' -r-r 
86%) 

(39.9 42.0 F't.} Very dense, light □Uve 
gray <SY 6/D, highly weathered LIMESTONE 
bedrock, little Sand and Gravel, SR, wE't, 
<GP), <VEATHERED BEDROCK) 

End of Soil Borehole Log at 42.0 ft. 

See PZ-300-SS Record oF' DriUhole Par 
rock descriptions, 

(408.5) 39.9 

(406.4) 42.0 

~ 

I 
SP ~ @ 

--
~ ----SP 

@ 

~ 

SP 

@ 

,--

SP 

@ 

,--

SP 

@ 

SP 
'2i' = 

= --= --------

TIME 

16:30 

DA1E 

TIME 

10,30 

DATE 
9/22/95 9/23195 et: 

1-z 
0 
(.J 

-

36.0-38.0 F't, 
5 F't. heave in 
a.ugers, switch to 
Mud rotary at 
38.0 ft. 

(!I 
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0::: 
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PROJECT: LAJDLAW/Al•FS 
PROJECT NO: 94.3-2848 
LOCATION: BAIOTETON, MO 

0 

~ 32 

36 

L. 36 

L 40 

ROCK TYPE 

OESCAlPTION 

0.0-41.0 ft. 
See Soil Borehole log 
PZ-300-SS 

~ 
g 
0 r 
~ 
< 
C 
~ 

407.40 
41.0--42.0 ft. 
LIMESTONE GRAVEL 

41.00 l'\..1 
406.901/\ 

L. 42 

L 44 

L 46 

L 46 

42.0--47,1 ft 
Fresh, very thinly to thinly 
bedded, light olive gray 
(SY 6/1), very fine grained, 
medium strong, LIMESTONE, 
(ST. LOUIS FORMATION) 
Occasional stylolites 

47.1-67.8 ft 
Fresh, very thinly bedded, 
pale yellowish brown 
(10YA 6/2), microcrystalline, 
medium strong LIMESTONE, 
(ST. LOUIS FORMATION) 
Sh,lolites 

DEPTH SCALE: 1 :2 
DRILLING CONTRACTOR: LAYNE-WESTERN 
DRILLER: O. MAHUR!N 

RECORD OF DRILLHOLE PZ-300-SS Sheet 1 ol 4 

SORING METHOD· NX Core & Water 
DAJLLING DA TE 9/23/95·9/24/95 
DRILL RIG CME 750 

J.Jont PL-Plilrlat P-Poll~td 
F-Faull C-CU!V&d K-Slik<>nsided 
S-Shear U-Undulalit7<1 SM-Smooth 
B-Boodin'il ST-St&pped R·ROI.J'ijh 
F-Folialion I-lrragular VA-V. ROI.J'ijh 

Fe-FeO:ode 
CL-Clay lnll!l 

DATUM: MSL 
COORDINATES N· 1065204.8 
AZIMUTH· 

~ z I 

ffi~ 
~ 
~ X z w 

"□ w 0 
C ~ 

0 
< g g 
c X z w 

COLLAR ELEV: 448.4 
E: 51J849.8 

INCLINATION: -90 

z 
0 
,= 
< 
~ z NOTES 
w 3~ c WATER LEVELS > rec DISCONTINUITY DATA m 6 0 ~ 

oc 3 ~ ~ 0 INSTRUMENTATION 
ELEV ~ -- z DEPTH a 
<Fn " 

406.90 
41.50 

WW ~8 Cw 
1§ 8 RQO "" ••• ~ ffi b 58~ ow 

oc ff: a.. 0 ,~ooo g "'"' ... "' "' ... "'"'~ 

I 

LOGGED: B. HARRINGTON 
CHECKED: B. TILTON 
DATE: 10/9/95 

g 

g 

' 

• 
• 

' 

• 
' 

~ 
TYPE AND g ~£ 

0 m 
~ " g@g~~ w SURFACE ~ 

DESCRIPTION ••• .. ON ,,. ..... .,,"' 
m>x "" cc tt:0::0::C.::C.:: 

Core loss 

J,f,A 

B,PL,R(2) 

J,!,R 

J,PL,R(2) 

J,C,SM 
J,Pl,SM 

B,Pl,SM 

B,l,SM 

Golder Associates 

. 

. 

. 

. 

. 

. 

. 

. 



PROJECT: LAIDLAW/R!-FS 
PROJECT NO: 943·2648 
LOCATlON· BRIDTETON, MO 

... 48 

I- 92 

L 54 

- 56 

- 58 

'- 80 

>- 82 

ROCK TYPE 

DESCRIPTION 

47.1-67.8 ft. 
Fresh, very thinly bedded, 
pale yellowish brown 
{10YA 6/2), microcrystalline, 
medium strong, LIMESTONE, 
(ST. LOUIS FORMATION) 

50.-50,5 ft. 
Vuggy 

54.5 ft 
0.1 ft. seam of CHERT 

58.2-59.2 ft 
Layer of greenish gray 
{5G 6/1), ARGILLACEOUS 
LIMESTONE 

61.2-62.6 ft. 
Layer of light olive 
gray (SY 5/2), weak, 
ARGILLACEOUS DOLOMITIC 
LIMESTONE 

DEPTH SCALE: 1 :2 

0 
9 
u 
i' 
" ~ z 
0 

~ 

~ 
t::r::: 
µ,.._ 
4-
t::r::: 
~ 
t::r::: 

DRILLING CONTRACTOR: LAYNE-WESTERN 
DRILLER: D. MAHURIN 

RECORD OF DRILLHOLE PZ-300-SS Sheet 2 of 4 

BORING METHOD NX Carn II, Water 
DAil.LiNG DATE 9/2:J/95-9/24195 
DAILL RIG CME 750 

J-Jont 
F·Faull 
S..Si1ur 
B·El&ddvl<;i 
F·Foliatori 

PL,Planat 
C·CUNad 
U-Undulatri,;i 
ST.Slapped 
!•Irregular 

P·Pohhlld Fe,FoO)Qd& 
K-Slilo:&fl$1ded CL·Clay lril'II 
SM.smooth 
R·Aough 
VFW Rough 

DATUM MSL 
COORDINATES N. !065204.8 

AZIMUTH: 

" z I 

ffi/j r 
0 

~ z 
I□ w 0 

" ~ 

0 
~ g 0 
~ 

r 
/;j z 

COLLAR ELEV: 440.4 
E: 51:J649,8 

INCUNATION: ·90 

z 
0 

" ;:, 
z 
w 

> z DISCONTINUITY OAT A 
3~ r 
s ill iS D ii' 

NOTES 
WATER LEVELS 

INSTRUMENTATION 
ELEV --

DEPTH 

(J'n 

398.90 
49.50 

388,90 
59.50 

0 
z 
z 
0 

" 
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PROJECT: LA!OLAW/R!-FS 
PROJECT NO: 943-2848 
LOCATION· BRIOTETON, MO 

ROCK TYPE 

DESCRIPTION 

64 
47.1-67.8 ~ 

66 

Fresh, very thinly bedded, 
pale yellowish brown 
(10YR 6/2), microcrystal!ine, 
medium strong LIMESTONE, 
(ST. LOUIS FORMATION) 
Stylo!ites 

67.8•73.0 It. 
ea Fresh, medium bedded, pale 

olive (10Y 4/2), very finely 
crystalline, weak, 
AAGILLACEOUS LIMESTONE, 
(ST. LOUIS FORMATION) 
Vugs to 69.0 ~ 

70 

72 

73.0-77.5 ft. 
Fresh, very thinly bedded, 
grayish olive, (10Y 4/2), 
finely crystalline, medium 
strong, ARGILLACEOUS 

74 LIMESTONE, {ST. LOUIS 
FORMATION) 
Sty!olites 

76 

77.5·80.7 ~ 
Fresh, medium bedded, light 

78 
olive gray (SY 6/1), 
microcrystalline, medium 
strong, AAGILLACEOUS 
LIMESTONE, (ST. LOUIS 
FORMATION) 

80 

Vugs to 78.5 ft., occasional 
stylo!ites 

DEPTH SCALE: 1 :2 
DRILLING CONTRACTOR: LAYNE-WESTERN 
DRILLER: D. MAHURIN 

0 g 
0 
i' • < 
" 0 

RECORD OF DRILLHOLE PZ-300-SS Sheet J ol 

COLLAR ELEV: 448.4 
E: 513849.6 

INCLINATION: -90 

BORING METHOD NX Core & Water DATUM: MSL 
DRILLING DATE: 9/23/95-9/24/95 COORDINATES N 1065204.8 
DRILL RIG CME 750 AZIMUTH 

J..Jorit PL-P1M1at P-Pobhod Fo-F&O»:kl 
0 z 

l'-Faul'I C-Curvod K·SJdl:ensid$d CL•Clay lnM z I □ 0 
S-Shoar U-Und..dabng SM•Sroooth ffi~ 

>- < ~ 0 
~ g i ~ !1-811dd111,;i ST-Stepped R-Rough z 

F-Foiaffon I-lrroo,..dat VR-V. Roug/1 
Io w □ >-

i:5 z NOTES 
~z " " z w >- WATER LEVELS 

> 0 DISCONTINUITY DATA w~ m 0 □ ii' 
" 

W>- ~ • ;; 0 INSTRUMENTATION 
0 mv z 

DEPTH z 
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!Fn " 

ww 
oc> aao 

§8 
"" 

Cw 

'"" TYPE AND oO 
u~ ~ ffi 58~ g SURFACE 

" "• DESCRIPTION £g~~ " 0 g ,.. ... .., ..... 

LOGGED: 8. HARRINGTON 
CHECKED· B. TILTON 
DATE: 10/9/95 
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9/23/95@ 16:50 
End Run 4 

9/23/95@ 17:55 
End Run 4 
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PROJECT LAIDLAW/A!-FS 
PROJECT NO: 94.1-2648 
LOCATION: BAIDTETON, MO 

ROCK TYPE 

w 
J 
< " .. (~ ~ 0 

J 

" 0 ; DESCRIPTION i' 
~ 

" < 6 oc 
0 

- 80 cc 
b = 

80.7-88.2 ft. L±: 
Fresh, thinly bedded, light ~ olive gray (5Y 6/1), 
microcl.stalline, medium 
strong, IMESTONE, :i::. 
{ST. LOUIS FORMATION) p;= 

L Frequent stylolites E~C 82 ~E 

I 
~. 
1,1-, - S4 h'-
h'-

I 
84.5-84.7 ft:. 
Chert nodules 

85.0-86.0 ft:. 
Greenish gray {5G 6/1), 
clay in fractures 

- 88 
r, 

i ' . t;::-: b:..: 
t±, 

~ ,. 
88 h,. 

88.2-92.5 rt. 7c· 
Fresh, thinly bedded, light 'i:: olive gray {5Y 5/2), very 

~· finely crystalline, medium 
strong, ARGILI.ACEOUS 
UMESTONE, {ST. LOUIS ~ FORMATION) 

i L 90 

~· 
i. 
Et:. 

i 
cE 

L 92 

I 92.5-95.0 ft:. 
Fresh, very thinly bedded, 
light olive gray (SY 5/2), l± 
microcrystalline, medium '' = strong, LIMESTONE, lI (ST. LOUIS FORMATION) 

94 E 
' 

t=i: 
F=:= 

353.40 
End of Record of Dri!lho!e 95.00 

I at95.0ft. 

96 

DEPTH SCALE: 1 :2 
DRILLING CONTRACTOR; LAYNE-WESTERN 
DRILLER: D. MAt➔URIN 

RECORD OF DRILLHOLE PZ-300-SS Sheet ' of 4 

BORING METHOD NX Core 8. Wafer DATUM MSL COLL.AA ELEV: 448.4 
OR!LLING DATE: 9/23/95-9/24/95 COORDINAfES N 1065204,8 E 513849.6 
DAILL RIG CME 750 AZIMUTH 

J.JOfit PL-Plllf1ar P·POli$h&d Fe-Fe0Jod9 
F-Fawll C·Curved K·Sllk..nslded Cl•Clay lnllll 
S-Shear U-Undulaling SM•Smoolh 
l3·8&dding ST·Stepp&d R-Rough 
l'-Fofalion I-Irregular VA-V. Rough 
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Not to Scale 

Well No. Pz-300-ss 

Boring No. X-Ref: PZ-300-ss 

PIEZOMETER CONSTRUCTION SUMMARY 

Survey Coords: Northing: 1065205 ft, Elevation Ground Level 448.4 ft. NGVD 

Easting: 513850 ft. Top of PVC Casing 449.60 ft. NGVD 

Drilling Summary: 

Total Depth ____ ...:9:..:4.:.:.5:..:fc:;t. _______ _ 
Borehole Diameter s 7/8" (o.0-46.0') s 7/8" (46.o-ss.o') 

Casing Stickup Height 1.20 ft. 
Driller Layne-Western 

Rig 
Bit(s) 

St. Louis, MO 

CME 750 Schramm Rotadrill T660H 
4 1/4" ID Hollow Stem Auger Bit, 
NX Core, 5 7/8" Button Bit for Reaming 

Drilling Fluid NX Core Water, Air and Bentonite 
Mud Rotary 

Protective Casing 8x8" Square Steel, by 5' long 

Well Design & Specifications 

Basis: Geologic Log _l:(_ Geophysical Log 

Casing string(s): C = Casing S = Screen 

Depth String(s) Elevation 
+ 1.20 
83.88 -

83.88 
93.70 

93.70 - 94.00 
+ 0.80 46.00 

C1 449.60 

S1 364.52 

C2 354.70 

C3 447.60 

Casing: C1 2" dia. Schedule 80 PVC, 
flush threaded with O-rings 

C2 2" dia. threaded PVC end cap 

- 364,52 

- 354,70 

- 354.40 

- 402.40 

(4" long or 0.33') (C3-see comments) 
Screen: S1 2" dia. Schedule 80 PVC, 0.010• machine 

cut slot, flush threaded with O-rings 

Sand Pack: 16-35 mesh Silica Sand 81.5-94.5' 

Filter Pack: 100 mesh Silica Sand 80.5-81.5' 

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry 

70.5-81.5' 

Bentonite Seal: Extra high yield Wyo-Ben (100%) 

Slurry 3.0-70.5' 

Concrete: _0_.0_-_3_.c.0_' ____________ _ 

Construction Time log: 
Start 

Task Date Time 
Drilling 
CME 75 (Auger) 9/22/95 16:30 

Schramm Rotary 9/25/95 10:30 

CME 75 (Core) 9/23/95 13:05 

Geophys.Logging: 
Casing: 
2" I.D. PVC 9/26/95 10:45 

6" I.D. Steel 9/25/95 13:00 

Filter Placement: 9/26/95 10:50 

Cementing: 
Development 
Bentonite Grout 9/26/95 11:30 

Bentonite Seal 9/2.6/95 11:00 

Well Development 

Stabilization Test Data: 

Time pH Spec. Cond. 

Recovery Data: 

,oo 
90 

80 

la 
70 

i 
60 

50 

40 
H 

30 

20 

'° 0 
0 20 60 

TIME (Minutes) 

Comments: Surface Casing C3: 6 1/8 in. ID/ 6 5/8 in. OD Steel Casing 

Neat cement grout used to seal annulus between 6 7/8 in. OD steel casing and 9 7/8 in. diameter 

Supervised by -----="-· r_i-clto-n~-----
Job Number 943-2848 

Site LAIDLAW/OU2 RI-FS/MO 

File Name PZ300SS 

Finish 
Date Time 

9/23/95 10:30 

9/25/95 13:00 

9/23/95 9;15 

9/26/95 10:55 

9/25/95 16:00 

9/26/95 11:00 

9/26/95 12:35 

9/26/95 11:30 

Temp (°C) 

80 ,00 



.. 
OFFICE USE ONLY OATERECEIVEO 

REF. NO. 145097 .... ·:·:· ... MISSOURI DEPARTMENT OF 
NATURAL RESOURCES C.R.NO CHECK NO. 

DIVISION OF GEOLOGY AND ST A TE WELL NUMBER TRANSt.41TTALNO. 

LAND SURVEY 

MONITORING WELL CHECKED BY ROUTE 

CERTIFICATION RECORD APPROVED BY ENTERED 

'"' "", '"' INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR 
SlTE/FACILlTV NAME WELL NUMBER 

LAtDLM,/ BJ2106C:TO"I 5A>JJTAJ:?'/ LA "' D F1'-L. Pa- .:lOOS5 
SITE ADDRESS IClTY STATE ZIP CODE 

:. r. CHAP.i.£5 l?oaK. 12□. B.:106/o'ToN Mc 63u44-
OWNER NAME TELEPHONE 

LA1DLA1'/ \J./A~T~ :S'i:SJ'l"M-,,, '"'"'· 2iJ4- 241- ~710 
OWNER ADDRESS I c,,., STATE ZIP CODE 

I i;2.g t-1. B/a,ADWAY S '7 LDLJl5 Ma b3/D2 

VARIANCE □ YES 
DATE ISSUED 

LOCATION OF WELL :::.T. L.uu1~ COUNTY 
ISSUED £,I NO VARIANCE NUMBER: 

V 
SHOW LOCATION JN 
SECTION PLAT SURFACE ELEVATION 445,4--

DESCRIBE LOCATION OF THE WELL SO WE WOULD BE ABLE TO VISIT JT 

lllo' .!ioun-lWE5I DF 8At,!J' of" '-£ACHATE ■ SMALLEST Y, LARGEST¼ 

i2ETENSIOrJ PD/:lD, ~oU:lli OF' ct.D :,-r. ---" ___ ¼ ___ ¼ ___ ¼ 

<!HAi:c..1£~ P.uQ~ r:tP. 
-47 5 SEC. ___ TWN. N,RNG . 9Aw 

LAT.~c 45. __B_- LONG.___j_Q_c ..2J_, ..£§_. 

MONITORING WELL INSTALLATION 
W£~El2/J C,,., //Jc, 

PERMIT 
CONTRACTOR'S NAME LM/JE. NUMBER PDI.Z5f!>WP'-'f 
DRILLING CONTRACTOR'S 

LM/JE WESTei2J..I Co., )>Jc. 
PERMIT 

NAME NUMBER 001258 WP'-1 

WELL CONSTRUCTION INFORMATION 

TYPE □ MONITORING WELL TYPE OF □ HAZARDOUS MATERIAL MONITORING FOR; {CHECK ALL THAT APPLY) 

OF 00 PIEZOMETER POTEN• I!] LANDFILL 0 OTHER ~ v.o.c. □ METALS □ PETROLEUM PRODUCT WELL TIAL SITE 
□ OTHER □ L.U.S.T. □ OTHER ONLY 

PRO• LENGTH DIAMETER OF WEIGHT OR OIAMETERAND JOINTS 0 THREADED MATERIAL □ THERMO PLASTIC LOCl(JNG CAP? TECTIVE CASING SOR# DEPTH OF 
CASING ""£,,")'~''"· 0 MECHANICAL O WELDED 00 STEEL 0 FLUORO POL YMEA !J YES ONO DETAILS 5 " 8<B ,. O,IBS 0 OTHER TYPE IF USEDI ~ FT. 

CAP VENTED MATERIAL OEF'TH FROM THE SURFACE 00 ABOVE DESCAl6E HOW THE FLUSH MOUNT WAS 

00 YES □ NO CASING □ CEMENT TO THE BOTTOM OF THE TYPE OF CONSTRUCTED 
GROUT CASING GROUT SEAL SURFACE GROUND 

WEEPHOLE7 DETAILS [!l CONCRETE COMPLE· □ FLUSH 
00 YES □ NO □ OTHER __ 3,o TION 

" MOUNT 

CENTRALIZER USED llfl NO MATERIAL 
ON RISER lXl YES LOCATED AT 10\ so' qo' ~ ST AlNLESS STEEL □ OTHER 

LENGTH DJ/I.METER OF WEIGHT OR DIAMETER OF JOINTS ~ THREADED MATERIAL [g) THERMO PLASTIC RISER RISER PIPE SOR• DRILLHDLE 
□ MECHANICAL □ WELDED □ STEEL □ FLUDRO POLYMER PIPE 

84,9 DETAILS 

" 2 '" !:.Cl-l Bo 1,,7/8 ,. □ OTHl:R □ OTHER 

0 CEMENT SLURRY □ CEMENT/BENTONJTE SLURRY MATERIAL LENGTH OF BENTONITE SEAL 

00 BENTONITE SLURRY BAGS OF BENTONITE SSAL INSTALLED IN 
ANNUL.AR BENTOHITE 

□ UNSATURATED SEAL 0 NON SWARY BENTONITE 
CEMENT USED SEAL IKJ SLURRY □ CHIPS 'Ii BENTONITE USED __ I I ' ZONE 

TYPE: WATER USED/SAG GAL □ GRANULAR □ PELLETS IBJ SATURATED ZONE 

"'' GRAIN SIZE LENGTH OF FILTER METHOD OF lnlDrmallon In 1h11 
PRIMARY 00 SAND PACK INSTALLATION column lobe FEET 

FORMATION FIL TEA R ~~~~.:~CTURED 
lllpplled ln Ille FHI FRDMI 

DESCRIPTION PACK 11.-as 13 "· TieEMlfa from Surlaea SURFACE 
calumn 

"'' GRAIN SIZE LENGTH OF FILTER METHOD OF o- .35-. .5 :5-'ilt SECONDARY [ll SAND PACK INSTALLATION 
FILTER R ~~~~FACTUREO 

Depth lo boll om DI 
PACK IDD 1,0 "· T"=MIE ProhtcUu C11lng 

3,0 Sul: 

LENGTH OF SCREEN DIAMETER SLOT SIZE WEIGHT OR MATERIAL 35, ::; . .3'1, 5 ::;.~ 
WELL lo SOR# g:] PLASTIC . .. 

SCREEN 
10 2 - R STEEL Deplh lo BIN al 

" '"· ~CM&;;, Annular Sul: '10. '5" 
LENGTH OF SUMP DIAMETER OF SUMP MATERIAL :3'1,:,• '14,& Lirne::i-t:-.nc. 

SUMP 0 PVC □ STEEL 
DETAILS l:f FLUORO POLYMER Otplh lo e..,. of 

Banlonllt s .. i: Bil~ 
WAS THE WELL BACK MATERIAL USED LENGTH OF BACK FILLED 

BACK FILLED? BOREHOLE Dtplh lo Top DI 
81,5' FILL l!] YES □ NO 

Primary FIim Paek! 
1~·35 ""'-' D ae' 

STATIC WATE.A LEVEL MULTIPLE CASED WELLS 
Dtplh ID Top GI lht 

aa.1 FEET FROM ScrHn: 
MEASURING POIITT 

SUBMIT ADDITIONAL AS BUILT DIAGRAM SHOWING WELL 
DATE OF STATIC WATER LEVEL CONSTRUCTION DETAILS !NCLU□!NG TYPE AND SIZE OF ALL 

CASING, HOLE OlAMETER.S, AND GROUT USED. 

MEASURING POINT FOR STATIC WATER LEVEL JS DRILLING EQUIPMENT Dtp1h lo BoltDm of 
IBJ TOP OF RISER PIPE ~ AIR ROTARY ~ AUGER TYPE ~•[4 i-J,S.A. th■ Scrnn: q3,7 
□ OTHER Total 0-i,lh: <>A, 5 
ELEVATION ~FAMEASURING POINT 0 REVERSE 0 OTHER DATE WELL DRJLLINCi :AS COMP~~ED 'U,o ROTARY -2<.·9 
I HEREBY CERTIFY THAT THE MONITORING WELL HEREIN DESCRIBED WAS CONSTRUCTED IN ACCORDANCE WITH THE DEPARTMENT 

OF NATURAL RESOURCES REQUIREMENTS FOR THE CONSTRUCTION OF MONITORING WELLS. 

SlraTURE PRIMm)Y~A,CTOR/P,1tT. 
· u\,,.,,_, )) ,;1;,•,' .. 

I OATI: 
11-14•'1:, 

I ~TURE DRIL]'ERMIT :1 \,. 
&'l'lcl:V.\ .J')lc, «h...:' I. 

I DATE 

ll-14-'TS 
"'o 700-1415 j7-'J5) ~ISTRIBUTION: WHITE/DIVISION CANARY/MONITORING WELL CONTRACTOR PINl(2pWNER @ .. =uo,.,.• 

AIL WHITE COPY TO: OEPARTl,IEtff OF NATURAL RESOURCES. P 0. BOX 250. ROLLA. MO 65402 
ENCLOSE $lS PER MONITORING WELL FOR THE CERTIFICATION FEE WITHIN 60 DAYS AFTER WELL COMPLETION 



JIIIIT/il/111 SOIL BOREHOLE 
LAIDLAW WASTE SYSTEMS INC, 

SITt ~ Nl/0 LOCATION 
DIWJNG -

4.25 inch I.D./8.25 inch □.D. Hollow SteM Auger 

- MIETHOO: 
SPLIT SPOON1 2.0 Inch □.D./1.5 inch t.D. (SP) 

LAIDLA\J/OU2 RI-F"S/HO 
\JEST LAKE LANDFILL SHELBY TUBE• 3.0 Inch □.D./2 13/16 inch LO. (SH) 

OPERABLE UNIT 2 WIim! L£Vn. 

11ME 

DATE 
NORTHING: 1064801.68 

CASINO llEP1li OA'lW EASTING: 515516.99 ELE\IATION 513.l 

lllffl.l. RIG CHE 750 SURFACECONOlllOHS 
N«ll.E 90• - NA 

SAMPI.E 1-WJMEN 

!I i! ! i ! !WIPI.E NUMErn ~ 

~ 
,.,,, 

I ~~ llE'.SCfflP110N Of' ""™ 
I 

r- 2 1.6' (O,Q 6.0 ft,) Loose, Madera. te yel!owis;h -
r- 2 2.0' 'orown (lOYR 5/4), SILT, tro.ce iron -
r- 4 (80¼) sta.inlng, NR, do.Mp, {ML), (LOESS) SP -- -- 1 5 

CD -- -- -- - -- -- 2 - - -- 2 1.9' -... 3 2.07 -,••,-
4 (90:0 SP -. -- 3 s 

® -- -,..... -
f- -,..... f- -- ... f-e 

Fr□M 4.0-6,8 ft.. SILT 'oec □Mes Moist - -- l 2.0' -- 2 2.0' -- 3 100% SP -- IH -- 5 4 

0 -- -- -- -- -- 6 - (6.0-9.6 ft.) Very loose, pale to - -- l 2.0' -- l 2.0' r1□ dera.te yellowish brown (lOYR 6/2 to -
~ 

2 1oor. t0YR 5/4), SILT, \itt\e Fe staining, NR, SP -- IH interMitteint wet zones beginning o.t 6.8 ft. -- 7 2 

0 -- (MU, (l □ESS) -- -- -- -- 8 - - -- l 2,0' -- 3 2.0' -- 3 JOO% SP -- -- 9 11 

® -- -- (503.5) 9.6 -- (9.6-18.0 ft.) Very dense, do.rk ye\lowish -- --10 - orange O0YR 6/6), SIL TST□NE, 'thick\y -- -- 3 1.0' la.Mina.ted, NR, dnrip, (CHELTENHAM FORMATION) -- 36 2.0' ~ -- so {50:0 SP -- --11 - © -- -- -- -- -
::-12 -- -- -

30 0.8' 

M -- so 2.0' -- {~01/.) SP -- - -.. ,--13 0 ----- -
::-14 - 1-- -

50 0.5' ~ SP -- 2.0' - -- 25%) @ -- -

LOG 
BORll«lNO. 

PZ-301-SS 

SNEET 

l Of' 2 

DRIWNO 

START FINISH 
11ME TIME 

11:30 14:15 

DATE DATE 
9/19/95 9/19/95 
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JIIITJIJIII 
LAIDLAW WASTE SYSTEMS INC. 

SOIL BOREHOLE 
sm: - - l.OCA110N OO!UJHO --

4.25 inch I.D./8,25 inch □.D. Hollow Stel'l Auger 

-...«l llEIIIOO: 

LAIDLA\I/OU2 RI-FS/MO 
SPLIT SPOON1 2.0 inch □.D./1.5 inch I.D. (SP) 

VEST LAKE LANDFILL SHELBY TUBE: 3.0 inch D,D./2 13/16 inch I.D, (SH) 

OPERABLE UNIT 2 IIIATm L.EWl. 

TIME 

DATE 
NORTHING: 1064801.68 

CASINO OO'TH CIA11Ji,t EASTING• 515516.99 F.l.£1/ATION 513.t 

ORilJ.. RIC CME 750 SIJAf'A(:l: C()l;lllTt()NS 

ANGLE so· - NA 

5-'MP!.£ HAMMIER 

9 i! I i i SNoFI£ -
~ - i §~ I D£SCRtPTION OF MAltRIAL 

'- 50 QS' (9.6-18,0 f't.) Very dense, dark yellowish SP -L- 2.0' oro.nge (lOYR 6/6), SIL TS TONE, thid<ly -L- las,:i ® -I- la.1'1ina.ted, NR, da.np, (CHELTENHAM f □RMATI□N) -t::- 16 I- ~ -(16.0-Hl.O ft.) Advo.nced ougers to 18, □ ft -·- to prepare for core drilling, no sc.r,ples -,__ 
collected -,_ -t::'"' 17 --L- -·- -<495.!) 18.0 --1,!! -End of Soil Borehole Log nt 18.0 ft. -,_ 

of Drillhale for -~ See PZ-301-SS Record -~ rack descriptions. -
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PROJECT: l.AIDLAW/RI-FS 
PROJECT NO: 94.J-2848 
LOCATION: BRIOOETON, MO 

ROCK TYPE 

DESCRIPTION 

16 
0.0-16.0 fl 

1B 

See Soil Borehole Log 
PZ-30i-SS 
16.0-19.1 ft. 
No samples collected 

494.00 
19.1-26.0ft. 19.10 
Moderately weathered, very 
thinly bedded to thinly 
laminated, dark yellowish 

20 orange (iOYA 6/6), very fine 
grained, extremely weak, 
SILTSTONE, (CHELTENHAM 
FORMATION) 

22 

23.6 It. 

24 
Dark yellowish orange 
(iOYA 6/6), soft clay seam 

26 

26.3--28.5 It. 
Moderately weathered, very 
thinly bedded, olive gray 
(SY 4/1) to medium dark 
gray (N4), very fine ~ned, 
extremely weak, SIL 
CLAYSTONE, (CHELTENHAM 
FORMATION) 

28 

28.5-36.0 ft. 
Highly weathered, thinly 
bedded, medium gray (NS), 
very fine ~ined, extremely 
weak, SIL CLAYSTONE, 
(CHELTENHAM FORMATION) 

30 

32 

DEPTH SCALE: 1:2 
DRILLING CONTRACTOR: LAYNE-WESTERN 
DRILLER: □.MAHURIN 

~ 

'l 
0 
i" 
~ 

< 
"' ~ 

RECORD OF DRILLHOLE PZ-301-SS Sheet 1 of 10 

□ORING METHOD: NX Core&. Water 
DRILLING DATE 9/19/95·9/21/95 
DRILL RIG CME 750 

J-Jo.-it PL-Planar P•Pohh&d 
F·Faiu!I C·Curved K•Slikenslded 
S·Sh<tar U•Undulann~ SM.Smoolh 
B•Beddlng ST•S1oppod A·AOU,;ih 
F,fc,ljat10n 1-lrrooular VR•V, Rou,;11 

F&-FeOxide 
CL·Clay lnM 

DATUM MSL 
COORDINArES N 1064801.7 
AZIMUTH 

~ 
z r 

ffirj c 
~ X z w ro w 0 
~ ~ 

a 
< I 'l 
c z CJ 

COLL.AA ELEV: 513.1 
E: 515517.0 

INCLINATION: -90 

z 
0 

" < c z NOTES 
w ~~ WATER LEVELS 

> " DISCONTINUITY DATA ID 5 a ii' We 3 ~ ~ INSTRUMENTATION 
ELEV 

DEPTH 
(FT) 

494.00 
HU0 

484.60 
28.50 

484.00 
29.10 

0 
z 
z 
0 

" 

2 

" ww ~8 Cw c> 
oO SOD "" '"" u~ Uc a.OX g 

£~ " 
au..; 

0000 " 0 0 0 

"'"'""' NV<O<O~ 0 . 

• 
• 

9'¾ 

• 
• 

• • 

• • 

$ 

• 
• • 

97% 

LOGGED: [3.HARRINGTON 
CHECKED: B.ilLTON 
DATE: 1 0/9/95 

TYPE AND 
SURFACE 

DESCRIPTION 

B,l,SM 

B,P,SM 

J,l,A 

J,l,R 
B,l,A 
J,l,R,intact 

J,l,R 
J,l,SM 
8,1,SM 
B,l,SM,CL 
B,1,SM 

B,P,SM(S) 

J,l,A,Cl,Fe 

J,Pl,SM 

J,l,R(2) 
J,l,R 
J,l,SM 

B,PlSM(3) 
J,PL,SM 
J,PL,SM(2) 

Core Loss 

B,PL,SM,Fe 
J,C,R,Fe 
J,l,R 
8,1,A 
B,l,R,Fe 
J,l,R 

B,l,R,Fe 

0 
c 

g 0 "' ~ •• " g~gg~ w u oc c 

~~!\ "''''"'"' ii!"' .... "'"' cr: a: a:: cr: a:: (Ca: (C 

9/14/95@ 17:00 
End Run 1 

9/20/95@ !J:15 
Begin Run 2 

Golder Associates 
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PROJECT: LAIDLAW/Al•FS 
PROJECT NO: 943-2848 
LOCATION: BRIDGETON, MO 

ROCK TYPE 

DESCRIPTION 

:J2 28.5-36.0 ft. 

34 

Highly weathered, thinly 
bedded, medium gray (N5), 
very fine grained, extremely 
weak, SJLTYCLAYSTONE, 
{CHELTENHAM FORMATION) 

:JS 36.0-37.7 ft. 36.00 
Slightly weathered, medium 
bedded, grayish black (N2) to 
black (N1), very rine grained, 
very weak, LIGNITE COAL, 
(CHELTENHAM FORMATION) 

475.40 
37.7-53.0 ft 37,70 

3B Highly weathered, medium 
bedded, light gray (N7) to 
light brownish gray (5YR 6/1), 
very fine grained, extremely 
weak, CLAYSTONE, 
(CHELTENHAM 
FORMATION) 

44 

4S 

DEPTH SCALE: 1 :2 
DRILLING CONTRACTOR: LAYNE-WESTERN 
DRILLER: □.MAHURIN 

" g 
0 
i" 
~ 
~ 

" ~ 

RECORD OF DRILLHOLE PZ-301-SS Sheet 2 of 10 

BORING METHOD: NX Core & Water 
DRILLING DATE. 9/19/95·9/21/95 
DRILL RIG: CME 750 

J.J0111t PL·f'lilflar P•Poished 
F·Faul C-Curved K•Sllko,oslded 
S·SheN Li-Undulating SM•Smoolh 
8-Eledding ST•Sl'llpped R-Aough 
F-Foiabor, I-Irregular VR-V Aou.;'1 

Ft•FeOJOde 
CL•Clay lnM 

DATUM MSL 
COOROINMES N 1064801.7 
AZIMUTH 

" z I 

~Gl " " i;j z Io w 0 

" ~ 

0 
~ g g 
~ 
z i;j 

COLL.AA ELEV: 513. I 
E: 515517.0 

INCLINATION: -90 

z 
0 

~ 
~ z NOTES 
w s~ ~ WATER LEVELS 

~ 
0 DISCONTINUITY DA r A m 6 0 ii: 
~8 ~ INSTRUMENTATION 

ELEV 

D~PTH 

"" 

474.30 

0 wW 
Cw z c> 

z oo ROD "" >co , 0~ "• 68~ fr ~ " " 0000 

"'"'"'"'e g g 
"'"'"' N 

2 97% 

LOGGED: 8.HARRINGTON 
CHECKED· 8.TILTON 
DATE: 10/9/95 

g 
TYPE AND 0 
SURFACE g ~ 

DESCRIPTION 

Core Loss 

Core Loss 

~ ~ 0 
~ 

0 iil So 1i 0 000 oc 00 000 ~ o- ··-N "'"'"'"' <:e: a: a: a: a:: 

Golder Associates 

9/20/95 @ 9:30 
End Aun 2 

39.0-60.0 ~ 
Numerous drilling 
induced fractures 
due to extremely 
weak rock 



PROJECT: L.AJOLAW/RI-FS 
PROJECT NO: 9~-2848 
LOCATION: BRIDGETON, MO 

ROCK TYPE 

DESCRIPTION 

48 
37.7-53,0 ft 

50 

52 

Highly weathered, medium 
bedded, light gray (N7) to 
light brownish gray (SYR 6/1), 
very fine grained, extremely 
weak, CLAYSTONE, 
(CHELTENHAM FORMATION) 

53.0-60.4 It. 
Moderately weathered, thinly 
bedded, olive gray (SY 4/1) to 
dark gray (N3), very fine 
grained, very weak, SILTY 

54 Cl.AYSTONE, (CHELTENHAM 
FORMATION) 

56 

58 

60.0 ft. 
60 CL.AYSTONE becomes 

sandy 

62 

60.4-62.5 ft. 
Fresh, thickly laminated, 
light olive gray (5Y 6/1), 
fine to medium grained, 
strong, LIMESTONE, 
(CHELTENHAM FORMATION) 

450.60 
62.5•71.5 ft 62.50 
Moderately weathered, thinly 
bedded, greenish gray 
(5G 6/1), very fine 
grained, very weak, 
CLAYSTONE, (CHELTENHAM 
FORMATION) 

d4 Some gravel sized Chert and 
Limestone 

DEPTH SCALE: 1 :2 
DRILLING CONTRACTOR: LAYNE-WESTERN 
DRILLER: □.MAHURIN 

0 
0 
~ 

u 
I 
• ~ 
~ 

" 

RECORD OF DRILLHOLE PZ-301-SS Sheet 3 of 10 

BORING METHOD: NX Core & War.er 
DRILLING DATE 9/19/95-9/21/95 
DRILL RIG· CME 750 

J.J(Wil PL·Planar P·Pollstied 
l"•F..r.i\ C•Curved K·Stikf!flaldod 
S·Shear U-Unduating SM·Smoolh 
!l-lleddiri,1 ST-Slapped A-AOlJgh 
F•F~a~on Hrre9'-"ili VA•V. AOlJgh 

F•FIO);)de 
Cl•Clay lnM 

DATUM MSL 
COORDINATES N 1064801.7 
AZIMUTH· 

0 
z I 0 

ffi~ " < 
" X g z w Io '" 0 " ~ " z 

i 
cl 

COUARELEV: 51J.1 
E: 515517.0 

INCLINATION: .90 

z 

~ z NOTES 
w s~ " WATER LEVELS > • DISCONTINUITY DATA "' 6 D ii' oc we ~ mv 

DEPT"H 

IFn 

51.40 

55.20 

455.90 
57.20 

0 ww oc O 
z oc > oo tw 
z oO SOD "" •c• 
0 0~ ~ ffi 58~ g < C ~· ~~$g: "'"'"''"';:: ~ 0 . 

4 66% 

• 

LOGGED: B.HARAINGTON 
CHECKED· B.TILTON 
DATE· 10/9/95 

• 
• 

• 

• 

TYPE AND a 
SURFACE 3 

DESCRIPTION 

Core Loss 

Core Loss 

J,!,R 

J,f,R 

J,C,SM 
J,l,R 
J,l,R(2) 
J,l,R 

J,t,R 

J,l,R 

J,l,R(2) 

• " 0 

" 0 "' ~ 
,. 

" g@g~~ w UC ~ 

~?;,: \ £.:H;~\ "'"'"'"'"' (/)::,::.t; o:; o:; ti:: 0:: o:; 

Golder Associates 

INSTRUMENTATION 

9/20/95@ 11 :00 
End Run 3 



PROJECT: LAIDLAW/Rl·FS 
PROJECT NO: 943•2B4/3 
LOCATION: 8A!DGETON, MO 

ROCK TYP 

DESCRIPTION 

84 62.5-71.5 It. 

66 

68 

70 

Moderately weathered, thinly 
bedded, greenish gray 
(SG 6/1), very fine 
grained, very weak, 
CLAYSTONE, (CHELTENHAM 
FORMATION) 
Some gravel si:zed Chert and 
limestone 

71.5-88.0 ft. 
Fresh, thinly bedded, light 

72 gray (N7), very finely 
crystalline, strong, 
LJMESTONE, (ST. LOUIS 
FORMATION) 

74 

76 

76 

BO 

DEPTH SCALE: 1 :2 
DRILLING CONTRACTOR: LAYNE-WESTERN 
DRILLER: □.MAHURIN 

~ 

g 
0 r 
• < 
~ 
~ 

RECORD OF DRILLHOLE PZ-301-SS Sheet 4 of 10 

BORING METHOD NX Core S.. Water 
DRILLING DATE 9/19/95•9/21/95 
DRILL RIG: CME 750 

J-JOlnt 
F·Fau1 
S·Sh&ar 
6•Beddl'11,l 
F•Folla~on 

PL-P1anar 
C-Cu;,&d 
U•UndlJlalln\;I 
ST-S1&pp&d 
1.11n9ular 

P·Polllhed 
K·Slil!.en$!d&d 
SM-Smooth 
A-Rough 
VR•V. Rough 

DATUM MSL 
COORDINATES N 1064801.7 
AZIMUTH 

~ z I 

ffic;j 
,_ 
~ X z w Io w 0 "z ~ ~ 

0 
< 

i g 
,_ 
z /;j 

COLLAR ELEV: 513.1 
E: 515517.0 

INCLINATION: ·90 

z 
0 

'° < ,_ 
z w 

> 0 we DISCONTINUITY DATA ~-
~ 

,_ 
6 0 00 

~ 
ii' 
0 

NOTES 
WATER LEVELS 

INSTAUMENTATICN 
ELEY 

DEPTH 

IFD 

448.30 
64.80 

441.90 

71.50 

0 
C 

~ 8 ww 
z c> ROD "" z oO 
0 0~ ~ ffi 
C C ~· 0000 0 

"''°"'"' "'~ '°"' -

5 79¾ 

6 96¾ 

7 

• 

,oo 
% 

LOGGED: B.HARAINGTON 
CHECKED· B. TiL TON 
DATE. 10/9/95 

TYPE AND 
SURFACE 

OESCR!PTION 

J,l,R 

• J,l,A(2) 

B,l,R 

• J,l,A 

J,l,A 

Core Loss 

J,l,R 

J,l,A 

• J,l,A 

J,l,R(4) 

J,l,A(4) 

• J,l,A 
J,PL,SM(2) 

B,PL,SM(3) 

• J,C,SM 

J,l,R 
B,PL,SM 

B,PL,A 

B,C,R 

8,PL,SM 

§ ~ 
• 

0 

ii 0 0 0 c, 

g~g~~ 

''"""'"' .., a: a: a: a: 0:: 

,_ 
00 w ,_ 

9/20/95@ 13:00 
End Aun 5 

9/20/95@ 14:00 
End Aun 6 

9/20/95@ 15:45 
End Run B 

Golder Associates 
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RECORD OF DRILLHO,LE PZ-301-SS Sheet 5 of 10 

DATUM MSL COLLAR ELEV: 51J.1 PROJECT LAIOLAW/R!-FS 
PROJECT NO: 94.'.3·2648 
LOCATION: BRIDGETON, MO 

BORING METHOD NX Core & Water 
DRILLING OArE 9/19/95-9/21/95 COORDINATES N 

AZ1MUTH 
1064801,7 E: 515517.o 

lNCLINATION: •90 

0 

L 82 

- 84 

L. 86 

ROCK TYPE 

DESCAJPTlON 

71.5·88.0 tt. 
Fresh, thinly bedded, light 
gray (N7), very finely 
crystalline, strong, 
LIMESTONE, (ST. LOUIS 
FORMATION) 

425.70 

DRILL RIG CME 750 

PL-Plar,:,r P-Pohh<!d J..Jont 
F-Faul C-Curv<1d K-Slik<ll1$idGd 

(!l S-St,<1111 U-UnduaDn<.i SM-Smooth 

9 ~.-::~ ~l~::~<ld ~~~OU~ OL------------------'-----------' I ffi ,- DISCONTINUITY DATA ;; 
~ "0 
~ §L~ i2 S: 
(!l DEPTH ~ ffi 

(FT) fr a. 
g:z$:~ "' .... .,,,.,~ 

0 ww 
z "> SOD z oO 

" u~ 

" " 
432.90 7 

kl 
80.20 

II 
a ,,.I 

~ 
-1, 

' l .?: 

I :_ ~ 

WJ 
·:?, 
: [ ,, 

" 

425.70 

j 

1• -· i 
·; 

87.40 

TYPE ANO 
SURFACE 

DESCRIPTION 

' B,PL,SM(2) 

'J,U,SM 

' B,PL,SM(2) 

< 8,C,SM,CL 

G B,l,SM 

' B,l,R(2) 

B,PL,SM(2) 

B,l,R(2) 

• J,PL.SM,Cl 

B,PL,R(3) 

Core loss 
87.40 )< 

1-----------42,,c,5~.1~0'1:s_,...~•~2~s~.1~0'+-l--lcl,,lrl-+-lokb I 
l- 88 883)·88.5 ft 88.00 i l 88.00 ' Moderately weathered layer 424 60 :c.., 0 

of CHEAT · 1 

. ~ wi1 
' J,l,A,Cl 

L 90 

92 

I- 94 

... " 

88.S-.104.9 ft. 
Fresh, thinly bedded, light 
brownish gray {5YR 6/1), 
microcrystatline, strong, 
LIMESTONE, (ST. LOUIS 
FORMATION) 

DEPTH SCALE: 1 :2 
DRILLING CONTRACTOR: LAYNE-WESTERN 
DRILLER: O.MAHURJN 

422.90 
90.20 

a 

9 

) 
~ -· '~ 

-~ 
95¾ 

}~ 

:t 
'" -r 
~ ~ 

gg•,;, 
,, 

' ' l 

I 

LOGGED· B.HAARINGTON 
CHECKED· B.TJLTON 
DATE: 10/9/95 

• B,l,R • J,l,R,CL • J,l,R,CL 
' B,PL,SM,CL 

' J,t,R 

• B,PL,SM 

8,!,SM 

• J,C,R 

B,PL,SM(2) 

• B,C,R 

0 a z z I 0 

~~ 
r < I ~ 0 /;j 9 i z ~o '" a r z 3~ oc ~ z /;j "' r 5 a a: 3 w 

~ ~ 0 
r 

•• 0 w 

" < 0000 w 
" o• 0.,, C O.n r 
;: :! ;: .. ON ~,.,"'_"'"'.,.."'.,,-"' .,. "" "" a::a::a::,i;:a:: 

Golder Associates 

NOTES 
WATER LEVELS 

INSTRUMENTATION 

9/20/95@ 15;45 
End Run 9 
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PROJECT: LAIDLAW/R!-FS 
PROJECT NO: 514.J-;?848 
LOCATION: BRIDGETON, MO 

~ 98 

'-100 

1- 102 

-104 

l.... 106 

1... 108 

:.. 110 

"'-112 

ROCK TYPE 

DESCRIPTION 

88.5-104.9 ft. 
Fresh, thinly bedded, light 
brownish gray (SYR 6/1), 
microcrystalline, strong, 
LIMESTONE, (ST. LOUIS 
FORMATION) 

104.9-119.3 ft. 
Fresh, thinly bedded, olive 
gray (5Y 3/2), micro
crystalline, strong, 
AAGILLACEOUS DOLOMITIC 
LIMESTONE, (ST. LOUIS 
FORMATION) 
Frequent vugs, fossiliferous 
106,6 It. 
Seam of grayish blue green 
(5BG 5/2) clay (<1/2") 

109.8 It. 
Color change to yellowish 
gray, less argillaceous and 
less vuggy 

DEPTH SCALE: 1 :2 
DRIWNG CONTRACTOR: LAYNE-WESTERN 
DRILLER: D.MAHURIN 

~ 
0 
~ 

0 
'i' 
" ~ 
~ 

RECORD OF DRILLHOLE PZ-301-SS 
DATUM: MSL OORING METHOD· NX Corn & Water 

DRILLING DATE: 9/19/95-9/;?1/515 
DRILL RIG: CME 750 

COORDINATES N: 1064801.7 

J.Jont 
F-F>lL.ilt 
S-Sh@ar 
B·Bltd<:lir.,;i 
F-Fol:la~on 

> 
0 " ELEV WW 
z c> -- oO 

DEPTH z 
u~ 0 ,,~ • " 

9 99% 

412.90 
100.20 

110.20 

11 
,00 
¾ 

PU'1anar 
C-Curved 
U-Unduabn,;i 
ST•S'tt1pp11d 
1-lm>IJ',.Jlaf 

" we 
§8 

Rao "' ~ ffi ~· 0000 0 

"""'""' N~,O«>-

lllll 

II 

F'•Po~sh11d 
K•Sllken$id<'ld 
SM-Smoolt1 
A-Rough 
VR.V. Rough 

F11-F<t0l0de 
CL-Clay ln111 

AZIMUTH: 

DISCONTINUITY OAT A 

t'" TYPE AND l<u:;S!J 

~ 0 as, g SURFACE 

g ~ 
DESCRIPTION 

• 8,1.SM 

• B,!,SM 

' B,1,SM 

B,C,R 

• J,l,R,CL 

· B,Pl,SM(3) 

' B,PL,SM 

B,PL,SM,CL 

... 

Sheet 6 of 10 

COLLARELEV: ~lJ.1 
E: :i15:i17.0 

INCLINATION: -90 

NOTES 
WATER LEVELS 

INSTRUMENTATION 

9/20/95 @ 15:00 
End Run 9 

9/20/95 @ 18:00 
End Run 10 
9/21/95@ 7:15 
Begin Run 11 

LOGGED: 8.HARR!NGTON 
CHECKED: El.TILTON 
DATE: 10/9/95 

Golder Associates 
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PROJECT 1.AIDI.AW/Rl,FS 
PROJECT NO: 943·2848 
LOCATION: BRJOOETON, MO 

"' 

L. 114 

!- 118 

1-- 118 

I- 120 

1-,. 122 

,- 124 

I- 126 

t 

ROCK n'PE 

DESCRIPTION 

104.9·119.3 It. 
Fresh, thinly beddod, olive 
gray (SY 3/2), micro
crystalline, strong, 
ARGILLACEOUS DOLOMff!C 
LIMESTONE, (ST. LOUIS 
FORMATION) 
Frequent vugs, fossiliferous 

114.0 tt. 
Vugs 110 longer present 

119.3-137.3 It. 
Fresh, medium to thinly 
bedded, light olive gray 
(SY 5/2), very finely 
crystalline, medium strong, 
LIMESTONE, (ST. LOUIS 
FORMATION} 

124.S ft. 
Calcite crystals in formation 

127.0 ft 
Intermittent styto!ites 

12B.0-129.5 ft 
1ron pyrite crystals 

DEPTH SCALE: 1 :2 
DRILLING CONTRACTOR: LAYNE•WESTERN 
DRILLER: □.MAHURIN 

RECORD OF DRILLHOLE PZ-301-SS 
BORING METf10D: NX Core I!. Wate1 
OR/LUNG DATE· 9/19/95-9/21/95 
DRILL RIG: CME 750 

J-Jor,t 
f'•FIIU:I 
S·SMw 
!l•Btddr1',,1 
f'-Foijatk>n 

PL·PlllllM 
C•Curv9d 
U,Und.,a!hg 
ST.SJ,:ipp!ld 
l•lrreQUI« 

P·Pohhed 
K·Slit1H1S'°9d 
SM•SITIQ(lltl 
R•RDUgl 
VA.V. Aou<,71 

F•FeOXlde 
CL,Clay lnl'il 

DATUM MSL 
COORDINATES N: 1064801.7 
AZIMUTH: 

DISCONTINUITY DAT A 
ELEV 

OEJ'TH ,,n 

392.90 
120.20 

11 ""' ' 

TYPE ANO 
SURFACE 

DESCRIPTION 

· B,PL.,SM 

' B,PL,SM 

• B,PL.,SM,Cl 

B,PL,SM 

I 

,: ~- ;.: 

-:~{* 

Sheet 7 of 10 

COLLAR ELEV· 513.1 
E: 515517.0 

INCLINATION: •90 

NOTES 
WATER LEVELS 

INSTFlUMENT A TION 

9/21/95@ 8:10 
End Run 11 

LOGGED· 8.HAAAINGTON 
CHECKED· 8.TILTON 
DATE: 10/9/95 

Golder Associates 
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PROJECT: LAIDLAW/R!·FS 
PROJECT NO: 94:1•28<\a 
LOCATION: BRIOOETON, MO 

ci 

- 128 

130 

L. 132 

I- 134 

L.. 136 

L 138 

L 142 

,44 

ROCK TYPE 

DESCRIPTION 

119.J·137.3 ft, 
Fresh, medium to thinly 
bedded, light olive gray 
(5Y 5/2), very finely 
crystalline, medium strong, 
LIMESTONE, (ST. LOUIS 
FORMATION) 

130.0ft 
Frequent stylolites 

137.3-138.0 ft 
Fresh, medium bedded, grayish 
blue green (58G 5/2), very 
finely cryslalHna, medium 
strong, AAGILLACEOUS 
LIMESTONE, (ST. LOUIS 
FORMATION) 
138.0-160.3 ft 
Fresh, thinly bedded, fight 
olive gray (SY 5/2), micro-
crystalline, medium strong, 
AAGILLACEOUS DOLOMITIC 
LIMESTONE, (ST. LOUIS 
FORMATION) 

DEPTH SCALE: 1'2 
DRILLING CONTRACTOR: LAYNE•WESTERN 
DRILLER: D.MAHUAIN 

~ 
g 
0 
i' 
~ 

~ 
~ 

'.c 

RECORD OF DRILLHOLE PZ-301-SS 
BORING METHOD: NX Core & Water 
DRILLING DATE: 9/19/95·9/21/95 
DRILL RIG: CME 750 

J..J0117t PU>tana,- P-Pohhed 
F·Faut C·CUiVod K-~en$1ded 
S-Shear U•Undulabng SM-Smoolli 
B-8eddin<;j ST-Slapped R•Aough 
F-FOlatlOrl l•IJTe~ul.v VR.Y. Rough 

DATUM MSL 
COORDINATES N 1064801.'l 
AZIMUTH: 

F•·F&Ol<!de 
CL•CLay lnftll 

• > w- DISCONTINUITY DATA 
" 0 ~8 ELEV WW z "> 

z QO ROO -· Df:PTH 0 u hl :i ffi "~ " " ~· 0000 0 

"'"'"" ,.. ... ,,,<O_ 

Cw 

'"" 0 as~ 8 
0 0 

" . 
TYPE ANO 
SURFACE 

DESCRIPTION 

B,PL,SM 

J,C,SM 

8,Pl,SM,CL 

0 
g 

: 382.90 
130.20 

13 
1
~ 

140.20 

14 ,~ lo 

B,Pl,SM 

B,C,SM 

' B,PL,SM 

B,PL,R 

B,Pl,SM,CL 

J,PL,SM 

J,PL,SM 

B,PL,R 
J,l,A 

B,PL,SM 

~j ;;f :· 

~;:ii:: 

Sheet a cf 10 

COLLAR ELEV: 513.1 
E: 515517.0 

INCLINATION: .90 

NOTES 
WATER LEVELS 

INSTRUMENTATION 

9/21/95@ 9:20 
End Aun 12 

9/21/95 @ "10:35 
End Aun 13 

LOGGED: B.HARRINGTON 
CHECKED: B. TILTON Golder Associates 
DATE 10/9/95 

-

-

. 

-

. 

-

. 

. 



PROJECT: LAIOLAWIAI-FS 
PROJECT NO: 943-2848 
LOCATION: BRIDGETON, MO 

L. 148 

~ 150 

I.. 152 

I- 154 

i- 156 

I.. 158 

L 160 

ROCK TYPE 

DESCRJPTION 

138.0-160.3 ft. 
Fresh, thinly bedded, light 
olive gray (SY 5/2), micro
crystalline, medium strong, 
AAGILLACEOUS DOLOMITIC 
LIMESTONE, (ST. LOUIS 
FORMATION) 

156.5-159.0 ft. 
Alternating beds of 
light olive gray and 
grayish blue green 

DEPTH SCALE: 1 :2 
OAJLLING CONTRACTOR: LAYNE-WESTERN 
OR!LLER: □.MAHURIN 

0 
g 
0 
'i' 
~ 
~ 

" 0 

RECORD OF DRILLHOLE PZ-301-SS 
BORING METHOD NX Core & Water 
DRILLING DATE 9/19i95-9/21/95 
DRILL RIG CME 750 

J.JOfi\ 
F-Fault 
S-Shear 
B-Beddln'J 
F•Fofauon 

PL-~lli1at" 
C-C...-v&d 
U-Und.Jjabng 
ST-Stepped 
Hm,~ar 

P-Polished 
K-Sli!<tnsid&d 
SM-SmooCh 
A-Rough 
VAN. Rough 

Fe-FeQ:ode 
CL-Clay lnftll 

DATUM: MSL 
CCXJRDINA TES N 1064801. 7 
AZIMUTH: 

> • ~-oc DISCONTINUITY DAT A 
ELEV --

DEPTH 

(FT) 

362.80 
150.30 

0 WW 
z oc> 
z QO 
0 0~ oc oc 

14 
1
~ 

15 
1
~ 

" 0 oo eoo "" o. 
g~ 

0000 0 .,.,,..,,.., 
"'"'""'""'"" 

Cw ••• TYPE ANO 

0 ~8~ g SURFACE 
DESCRIPTION 0 

0 ~ 

• B,C,SM 

' J,l,SM 

B,PL,R 

• B,PL,SM 

• B,C,SM,CL 

J,l,R,CL 

0 
<o 
"o 
~" 
0 

Sheet 9 of to 

COLLAR ELEV: 513.1 
E: 515517.0 

INCLINATION: ·90 

NOTES 
WATER LEVELS 

INSTRUMENTATION 

9/21/95@ 11 :30 
End Aun 14 

LOGGED: B.HARAINGTON 
CHECKED: B.TILTON 
DATE. 10/9/95 

Golder Associates 

-

-

. 

. 

. 

. 

. 

. 

-



RECORD OF DRILLHOLE PZ-301-SS Sheet 10 of 10 

PROJECT: LAIOLAW/Rl·FS BORING METHOD: NX Core & Water DATUM· MSL COLLAR ELEV: 51J.1 
PROJECT NO: 943·2848 DRILLING DATE: 9/19/95•9/21/95 CCORDINATES N 1064801.7 E 515517.0 
LOCATION: BRIDGETON, MO OR!Ll RIG: CME 750 AZIMUTH: INCLINATION: -90 

ROCK TYPE 
JO°" PL·Pl!!flat P•Po!lshftd Fe-Fe<mde 

" z F-F&J! C-CU("\led K-Slik;in,ld01d CL·C!ay Infill z I 0 g "l S-Shv!lf u-undula~n,;i SM-Smooth 
ffi/7i 

r < g < " " GI g " ~qc g ll·Beddin,;i ST-S1&pp$d A-Rough z r 
f'-Folaalion Hrrn<;llJlar YR-Y. R0t,1gh ~o w 0 r 

GI z NOTES 

' 0 ~,; cr: ,; z w r WATER LEVELS ' DESCRIPTION i' > • DISCONTINUITY DATA 00 a 0 ir 
0 C " 

Wr ~ C ,; 0 INSTRUMENTATION 
a ii ELEV 0 ww §8 <w " r z ., -- oo ROD "" '"" TYPE ANO Zo 0 00 z ~ ffi •• " DEPTH 0 0~ <Cl ~8~ g SURFACE •o cr: 

"' 
0000 w 

J" " ocr: a"' o o.r, r 
(F~ cr: cr: 

"'..,.ff:"'~~ DESCRIPTION .,. ,.., - <') "'~ 
0000 g ~ 0 "" ON X"'""""'"' ''"""'"' w>z "" "" ct a:: a:: a: a: 

~ 160 Pr1 '!'." - f}J2~/~5 ~~2:35 . 
352.80 352.80 15 

End of Record of Drillhole 160.30 160.30 
at 160.3 ft. 

~ 182 . 

- 184 . 

L.. 166 . 

,. 

L. 168 . 

~ 170 . 

172 . 

L 174 . 

[. .... 

L. 170 . 

DEPTH SCALE: 1:2 LOGGED· B.HARRINGTON 
Golder Associates OAlLLING CONTRACTOR: LAYNE-WESTERN CHECKED: B.TILTON 

DRILLER: □.MAHURIN DATE: 10/9/95 



0 

20 

Not to Scale 

Well No. PZ-301-ss 

Boring No. X-Ref: PZ-301-ss 

PIEZOMETER CONSTRUCTION SUMMARY 

Survey Coords: Northing: 1064802 ft. Elevation Ground Level 513.1 ft. NGVD 

Easting: 515517 ft. Top of PVC Casing 514.71 ft. NGVD 

Drilling Summary: 

Total Depth 161.5 It. 
Borehole Diameter a 1/4" I0.0-19.0') 5 7/8" (19.0-161.5'I 
Casing Stickup Height 1.61 ft. 
Driller Layne-Western 

Rig 
Bit(s) 

St. Louis, MO 

CME 75, Schramm Portadrill T660H 
4 1/4" ID Hollow Stem Auger Bit, 
NX Core, 5 7/8" Button Bit for Reaming 

Drilling Fluid NX Core Water, Air Rotary 

Protective Casing 8x8" Square Steel, by 5' long 

Well Design & Specifications 

Construction Time log: 

Task Date 
Drilling 
CME 75 (Auger) 9/19/95 

Schramm Rotary 9/22/95 

CME 75 (Core) 9/19/95 

Geophys.Logging: 
Casing: 
2" 1.D. PVC 9/23/95 

Filter Placement: 9/23/95 

Cementing: 
Development 
Bentonite Grout 9/23/95 

Bentonite Seal 9/23/95 

Start Finish 
Time Date Time 

11:30 9/19/95 14:15 

9:15 9/23/95 11 :30 

16:00 9/21/95 12:35 

12:00 9/23/95 12:15 

12:15 9/23/95 13:00 

13:15 9/23/95 13:45 

13:45 9/2.'J/95 15:30 

Basis: Geologic Log ~ Geophysical Log ___ 1--------------------
Casing string(s): C = Casing S = Screen 

Depth String(s) Elevation 
+ 1.61 - 150.90 C1 514.71 

150.90 160. 70 S1 3B2.20 

160.70 - 161.00 C2 352.40 

Casing: C1 2" dia. Schedule 80 PVC, 
flush threaded with 0-rings 

C2 2" dia. threaded PVC end cap 
(4" long or 0.33') 

- 362.20 

- 352.40 

- 352.10 

Screen: S1 2" dia. Schedule 80 PVC, 0.010" machine 
cut slot, flush threaded with 0-rings 

Sand Pack: 16-35 mesh Silica Sand 148.0-161.5' 

Filter Pack: Less than 50 mesh Silica Sand 

146.5-148.0' 

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry 

140.0-146.5' 

Bentonite Seal: Extra high yield Wyo-Ben (100%) 

Slurry 3.0-140.0' 

Concrete: 0.0-3.0' _:c_:;__c:..:_ ___________ _ 

Comments: 

Well Development 

Stabilization Test Data: 

Time pH Spec. Cond. 

Recovery Data: 

mo 
00 

BO 

la 
70 

I 
BO 
50 
,a 

~ ao 
20 

m 
0 

a 20 60 

TIME (Minutes) 

Supervised by ----,8'7. ,'-Ti'=lto:,Cn,.,--____ _ Site LAIDLAW/OU2 RI-FS/MO 

Job Number 943-2B48 File Name PZ301SS 

Temp (°C) 

BO mo 



. , 
OFFICE USE ONl. Y DATE RECEIVED 

REF. NO 145098 

• 
MISSOURI DEPARTMENT OF 
NATURAL RESOURCES C.R. ND. CHECK NO. 

DIVISION OF GEOLOGY AND STA TEWELL NUMllER TRANSMITTAL NO. 
LAND SURVEY 

MONITORING WELL CHECKED BY ROUTE 

CERTIFICATION RECORD APPROVED DY ENTERED 

""' ", -· -
INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR 
SITE/FAClUTY NAME WELL NUMBER 

LAIDLAW B121 DGE:TO/J SA/JITARV LA>JC>FILL- Pi!.· &>155 
SITE ADDRESS I CITY STATE ZIP CODE 

ST. 6JARLES /2o<!i'- /2'.o. BRID&t<.1-.J M" 1,.9044 
OWNER NAME TELEPHONE 

LAIDU\IV WIISTE. sv.sre.Ms, /1-Jc. ;;14. :24/· 31 lc.J 
OWNER ADDRESS ICITY STATE ZIPCOOE 

it36 > \. BJaoAOWAY '$,-; Ler.w1..::, µ.., lo3lo2. 
VARIANCE □ YES 

DATE ISSUED LOCATION OF WELL COUNTY 5-r, L:::.ui ~ 
ISSUED ll'i NO SHOW LOCATION IN 

SURFACE ELEVATlON 5J3, I VARIANCE NUMBER: 
V SECTION PLAT 

DESCRIBE LOCATION OF THE WELL 50 WE WOULD BE ABLE TO VISIT IT II l75u
1 

~t_,UTH OF :iou:frl El--lTJ2ALlef; TD SMALLEST Y, LARGEST'/• 

L.A.i.lDF:'IL/.., 5't,.,l,.l1}j OF' Ol.-D ~r: .: 14A'2.L-E 5 ___ ,. ___ 1/, ___ 1/, ___ 1/, 

J:°..,CH: .. R.D. 
SEC, ___ TWN. 41 N,RNG. 5 _tfil)R W 

LAT. .'.:18 • 45, :2.8" LONG,__j_E__• ~-~ .. 
MONITORING WELL INSTALLATION 

v,/,;:.57,.p_f-.\ CONTRACTOR'S NAME LA'lt-.lE. (:c::,., It.Jc, 
PERMIT 

NUMBER UUJ25tl V.IP/v'\ 
DRILLING CONTRACTOR'S 

L.(\SS/Ec IJ/e:sra-·' Oo .. l,1c, 
PERMIT 

uc,J25!:I \,\IP•-' NAME NUMBER 

WELL CONSTRUCTION INFORMATION 

me □ MONITORING WELL TYPE OF □ HAZARDOUS MATERIAL 
MONITORING FOR: (CHECK ALL THAT APPLY) 

OF Iii PlEZOMETER POTEN• 00 LANDFILL □ OTHER 00 v.o.c. □ METALS □ PETROLEUM PRODUCT WELL 
□ OTHER 

TIALSITE 
□ L.U.S.T. □ OTHER ONLY 

PRO• LENGTH DIAMETER OF WE!GHTOR DIAMETER ANO JOINTS D THREADED MATERIAL □ THERMO PLASTIC LOCKING CAP7 TECTIVE CASING SOR I . DE?THOF 
CASING 

D~~Lf&LEIN. 0 MECHANICAL O WELDED (!I STEEL O FLUOR□ PDL YMEA ll9YES0NO DETAILS 5 611.B IN. 0, le~• □ OTHER IF USED• FT. jC FT. TYPE 
CAPVENTEO MATERIAL DEPTH fROI.I THE SUflFACE lliJ ABOVE 

DESCRl!IE HOW THE FLUSH MOUJlfT WAS 

□ NO □ CEMENT 
TO THE l!OTTOI.I Of THE 

:J::A'ifi 
CONSTRUCTED 00 YES CASING 

CASING GROUT SEAL . ;. • GROUND.-., . GROUT 00 CONCRETE WEEPHOLE7 DETAILS COMPLE . □ FLUSH 
lill YES □ NO □ OTHER __ ,3,c, TION 

FT. MOUNT 

CENTRALIZER USED Iii NO MATERIAL 
t I I I ON RISER 

~ YES LOCATED AT 3ot 10. 110,150 IKJ STAINLESS STEEL 0 OTHER 

LENGTH DIAMETER OF WEIGHT OR OlAMETER Of JOINTS IAJ THREADED MATERIAL @ THERMO PLASTIC RISER !!52,6 RISER PIPE SOR# □RILL HOLE 
0 MECHANICAL □ WELDED □ STEEL □ FLUORO POLYMER PIPE 

DETAILS ~ .. FT. 2 '"· .5CJ.l. !ID 5 7/13 '"· 0 OTHER 0 □THEA 
0 CEMENT SLURRY □ CEMENT/BENTONlTESLURRY MATERIAL LENGTH Of BENTONITE SEAL 

lxJ BENTONITE SLURRY BAGS OF BENTONITE SSAL INSTALLED lN 
ANNULAR BENTONITE 0 UNSATURATED SEAL □ NON SLURRY BENTONITE CEMENT USED SEAL fil SLURRY □ CHIP&-~. 

% BENTONITE USE□--
a '=,,!$: 

ZONE 
TYPE: WATER USED/BAG GAL □ GRANULAR □ PELLETS 00 SATURATED ZONE 

me GRAIN SIZE LENGTH Of FILTER METHOD OF lnlllffllllllon In 1h18 
PRIMARY l&J SAND PACK INSTALLATION colurnn la IN FEET 

FORMATION FILTER R MANUFACTURED 
IUpplled In th9 FHI FROM 

DESCRIFTION PACK frarn Surfai:• SURFACE ···-··-·· llo•Z.5' 1:1,S FT 1'12£MIE: eolumn 
TYPE GRAIN SIZE LENGTH OF FILTER METHOOOF o-,o ,..,1, SECONDARY 00 SAND PACK INSTALLATION 

FILTER R ~~~~FACTURED 
Deplh la batlarn al 

PACK 1~·35 1,5 
Prcteclln Casing 

FT. 1"2:E.MIE: Sul: .3.o 
LENGTH OF SCREEN DIAMETER SLOT SIZE WEIGHT OR MATERIAL to- .ze,5 :Silt~t'le 

WELL SOR t JgJ PLASTIC • . . ' __ ;,.,~ . 
SCREEN 

10 2. ~ STEEL □•plh la BIN al .28.S~ &q,s c.\Q,f,5~"'1~ 
FT. '"· lo ~C\.t0D ~- .. , "~' r·~- Annul.Ir Sul: 14",o ,,,,, -.w;, t.u,1e:i+Ul"'::. 

LHIGTH OF SUMP DIAMETER OF SUMP MATERIAL ~2- "lo.S' C"-11:ficnc. SUMP 0 PVC □ STEEL 
DETAILS ~ FLUORO POLYMER D1pth ta Bin cf 70,!5 .. 11.,1,5 Lln,e~c.. 

B■n\onlle SHI: 141.,s 
WAS THE WELL BACK MATERIAL USED LENGTH OF BACK FILLED 

BACK FILLED? BORE HOLE Deplh ta Tep cl 
\fo,A FILL It] YES 0 NO 

Pr/miry Fllltr PIClt: 
11.:,~ .?15 !!>AIJP 0,"5' 

STATIC WATER LEVEL MULTIPLE CASED WELLS 
D,plh le Tep ol th1 

Jlol,O FEET FROM SctHn: 
MEASURING f'O!NT 

SUBMIT ADDITIONAL AS BUILT OIAGRAI.I SHOWING WELL 
DATE Of STATIC WATER LEVEL CONSTRUCTION DETAILS INCLUDING TYPE ANO SIZE OF ALL 

CASING. HOLE OlAMETERS. ANO GROUT USED. 
MEASURING PO!flfT FOO STATIC WATER LEVEL IS DRILLING EQUIPMENT 01plh to Battam of 
II] TOP OF RISER PIPE Ix] AIR ROTARY liJ AUGER TYPE A, 2 S JJ,!C>,A. lh•Scfffn: l~l,o 
0 OTHER Total Otpth: lbi,5' 
ELEVATION 05 ~~~UtNG POINT □ REVERSE □ OTHER DATE WELL ORlU.ING WAS COMPLETED 

ROTARY 

I HEREBY CERTIFY THAT THE MONITORING WELL HEREIN DESCRIBED WAS CONSTRUCTED IN ACCORDANCE WITH THE DEPARTMENT 
OF NATURAL RESOURCES REQUIREMENTS FDA THE CONSTRUCTION OF MONITORING WELLS. 

SIGW,TURE P.jr~1 C?NT ACTORIPE~IT I 
.;(.'l; ./ \. . ~ }1,, ';,.~ ' • 

I DATE 

II- l!S-'15 
~TURE DRJJ'.f-n~~Mr I • };, 

' ' U[_.,._ , 
I DATE 

11· 15.q5 
Mo 100-1~15 {7-951 ~ISTRIBUTION: WHITE/OlVISlON CANARY/MONITORING WELL CONTRACT~'MINK/OWNER @orc,c11n•.,.• 

MAIL WHITE COPY TO: DEPARTMENT □F NATURAL RESOURCES, P.O. BOX 250, R LA. MO 55402 
ENCLOSE SJS PER MONITORING WELL FOR THE CERTIFICATION FEE WITHIN 60 DAYS AFTER WELL COMPLETION 



Jll/11111 SOIL BOREHOLE 
LAIDLAW WASTI! 8V8'i'EM8 INC, 

5ffE NAME MD t.0CA110N DRI.UNC MEDIOD: 
4.25 111r:h (.1)./8.25 ,nch O.D, 1-lmlcw Stert Auger 

3.625 Inch Hud Roto.ry 

SMIPIJNG IEffOD: CALIF!JRNlA SAMPLER• 2,D" I,ll, <CA: 

LA!DLA\J/QU2 R!-F'"S/HQ 
SPL(T SPOON• 2.0 inch O.D./1,S uu:h tn. (SP) 

WEST LAKE LANDFILL SHE:LB'f TUBE• 3.0 ineh O.D.12 13/16 ;rich I.D. tSH) 
OPERABLE UNIT 2 WA1£R L1VEL 

1M: 

Do\lE 
NORTHING, 1067210,24 

CASING Dl!P'IH DA1\JII EAST1NG, Sl4720,49 EL£VA110N 450.0 

DRIU. RIC CM£ 750 SURf'AC! COMDmDNS 
N«U 90" BE'ARING NA 

S.WPI.E HMIMER 

n 3 I I I SMIPU!: NUl&R I 

I - i !5 OESCRPnOH OF "'1ER:IIII.. 

i- co.0-22.ll ft.> Ne sc.r,ples collected. see -i- SOil Bcrehole Log PZ-302-AS For -..... -- ciescnpt10ns -::-16 --~ -- -I- -
;::-11 --I- -. --_-18 --..... -.... -- -:::-19 --..... -..... -i- --20 -,._ -I,,.. -I- -..... -.__ 21 -- -- -i- -i- (428,0) 22.0. ----22 -..... 4 0 ... 1• ., .... - (22.0-25.4 f't.) Leese, pc.le yellcWish --- 2 2.ir .......... brown CIOYR 612), F-ri SANll with tru.ccr -- 7 ISltl , .... Iron stcllnlng, NR, wet, <SP), CALLUVIU/.1) SP -- ... , ----2:s 6 .... 

<D -- • ? ~ II" --- ~ .. -- "' -... ....... . .... -..... .. ~ ... --24 ...... - ,--- --- 3 1.2• 
....... --- 2 2.0' :::: M --- :J -I 11 .. 

SP -.... .... -~25 lC . ' ... 
® -I , I• 

w, •• - -..... • • II-. -..... .. ••-= CE!S.4-;;?6,l F't.) Cor1pa.ct, olive g.-a.y -- :i,:, •• 

CSY 4/1), f'-1'1 SAND, trace Silt, 1,-gn -:::-2e ~ II" II, .. - - -...... staining, NR, wet, CSPJ, (ALLUVIUM) 10 ui· II,, -..... 7 air ..... (l:!6.1-37.4 ft,) CoMpa.ct to clense, !Jsht -~---· -..... 9 ~ea:o Sf' 
t::... 27 

: : : : t olive g.-a.y (5Y 4/1>, P-M SAND, NR, wet, -14 ••1• CSP), (ALLUVIUM) 0 -i-- ..... -1--
...... -..... 

i- ..... .... -..... . , .. -'-28 • • I.., - - -a ui· .... ~ ♦ -a aw •• ~ 41 M -
12 Sllio ....... 

SP -
·-=-29 -10 ....... ..... 

0 -....... -- :ii .... ~ : -- """"'" -... ..... --- ....... -.... 

LOG 
BORIC NO, 

PZ-302-AI 

SHEET 
l or 2 

DRIWNG 
swrr FINISH 
TIME: 11ME 
e,1s 1h30 

Do\1'£ 0,.1£ 

9/26/95 9/26/'35 

RDWIICli 

0.0 ppM PID 

~ 

~ 
0 
(..) 

i 
::l 
tr: 
0 

z 
□ ... 
\:I z a; 
t:l! 
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CQ 
ru 
I 
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d :z: 
m 
0 
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N 
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IIIIIIII SOIL BOREHOLE LOG 
LAIDLAW WAJn'l! BVSTEIIB INC, 

$TE N.WE IMO UICATION DRIUJNC umm EIORINGNO. 
<1,25 .nch t.U./8,2S ;nch O.D. Hollow Stl!'M Auger PZ-302-AI 

3,625 Inch Mud Rotury SHEET 

SM1PL1NG MEMJO:CAl.(FORNIA SAHPL.ER• e.o• 1.n. CCA, 2 OF 2 

LAIDlA\J /OU2 RI-fS/HO 
SPLIT SPOOftl, 2.0 ,nch o.n.,1.5 inch I.D. (SP) DRIUJNG 

VEST LAK( LANDFILi.. SHE:LBY TUB£• 3.0 Inch O,b,./2 13./16 Fnch I,D. ( SH) Sl'ARI' FINISH 
OPERABLE lJNlT 2 WAliR 11.VEl. TIME l1IIE 

11,fE SrlS 11•30 

111'\lE oot !».TE 
NORTHlNti• 1067210,24 

CASINO DEPTH 9.126/95 9/26/95 DATUM EAST!NCi, 514720.49 EI.E.\'A'l'fON 4 50.D 

DRILi. RIG CME 750 SURFACE C0NOITl0NS 
ANGlE 90" EEMt,lG NA 

SM1A.E HltMMER 

ii 3 I I I SMl»I.E NIJl&rt I 
""° i ll£MMKS 

!! ~ OESCRIPn0N OF Wo\1ERW. 

I 
..... B .. ~• . .. Cf.!6,l-37,4 Ft,) Ccr,po.ct to dens"'• ught -.... 9 u . .. 

oUv"° gray <SY 4/1), F·l'I SAND, NR, wet, -..... .... ~ -..... 10 (70:0 .... CSP>, (ALLUVIUM) sP -:::- 31 13 ... @ -... -..... ... ,- -... - ... , -
z 
Cl ... 
d .... ... - ,-=- 32. 

.... .. ...... --- -11 1,5' ... -... ..... 9 fili" ... -.... 
10 QtQ;Q : : : ~ I SP -- -,:--33 14 .... © -... -- ..... -- : ; : :,-. -.... -:::-34 ........ r,...,... - -16 !,I' ,., .... -- 18 2-lF .... ~ -...... - 20 5S%! ...... CA -..... -

... 
z 
C A; ,-
C 

~ Q 
O! SI:: 
:1i ::c; 

t.) 

"" 
~35 e4 ... 

0 -••11- ~ -,_ ....... -... ,_ ... -,,... ... -:::-36 : =: ~ - -7 !&.: -- 7 a.a• ::: ~ -..... 
10 ~60:0 SP -- : : : . -=-37 14 ... ® -•.-11. -- (412.6) 37.4 -..... 
~ -,_ (37.4-42,0 f't,) Col'lpo.c:t, olive Qrci.y ... - · ....... .,, 

<SY 4/1), well g.-o.cl1rd SAND, NR. wet. -
=-38 ... •:•. '-- - -6 1.3• •I• CSW'). (ALLUV!UM) -..... u 2]T ~ '."·,r. 

~ 
-- 11 cr.:ix1 • .. •·1: .. SP -- ! • ; I -

=:-39 12 •"'· ~ ® --.... • '· i • - -..,_ . ... : -.... - .. "'·· -=-40 .. , :.~ - - -ID I.J' -.... 14 1W : ·-::!I: 
~ 

-- 14 ~SXI 
... ;i;• SP -..... ~ir::. -:::- 41 12 • tjl ... 

@ -/\I,. f - -.... . ·- -- .. ·: !ti -- (408,0) 42.0 - O.D ppM PID :::-42 
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N ot to Seale i 

. . 
Well No. Pz-so2-A1 

Boring No X-Ref' PZ-302-AI 

PIEZOMETER CONSTRUCTION SUMMARY 

Survey Coords: Northing: 1067210 ft . Elevation Ground Level 450.0 ft. NGVD 
Easting: 514720 It. Top of PVC Casing 451.15 ft. NGVD 

Drilling Summary: Construction Time log: 
Start Finish 

Total Depth 43.0 ft. Task Date Time Date Time -- -- --Borehole Diameter 8 1/4" (0,0-43,0'} Drilling -- --- --
Casing Stickup Height 1.15 ft. CME750 9/26/96 a:1s g/25195 \1;30 -- -- -- --
Driller Layne~Western -- - -- --

St. Louis, MO -- -- -- --
Geophys.logglng: -- -- -- --

Rig CME?50 Casing: -- -- -- --
Bit(S) 4 1 /4" ID Hollow Stem Auger Bit, 2• 1.D. PVC 1,/26/96 12:60 91260/96 12:56 -- -- -- --

3 5/8" Tricone Bit -- -- -- --
Drilling Fluid Bentonlte Drilling Mud (20.0-42.0') -~ -- -- --

Filter Placement: 9/26/eEi 13:05 9/21'J/!16 13:4() -- -- -- --Protective Casing 8x8" Square Steel, by 5' long Cementing: -- -- -- --
Development -- -- -- --Bentonlte Grout !ii/all/!1$ 14:QQ 11,/20/!1,S 14:1,S 

Well Design & Specifications Bentonite Seal ~ ~ 8/28195 Ta:50 -- -- -- --
Basis: Geologic Log X Geophysical Log ---
Casing string(s): C = Casing S ... Screen Well Development 

Depth Strlng(s) Elevation 
+ 1.15 - 32.60 C1 451,15 - 417.4-0 

32.60 - 42.40 S1 417.40 - 407,80 ---
42.40 - 42.70 C2 407.60 - 407.30 ---- ----- - Stabilizatfon Test Data: ---- ----

Time pH Spec. Cond. Temp (°C) 
Casing: C1 2" dia. Schedule 80 PVC, 

flush threaded with O-rings 
C2 2" dia. threaded PVC end cap 

(4" long or 0.33') 
Screen: S1 2" dia. Schedule 80 PVC, 0.010" machine 

cut slot, flush threaded with O-rings 

Sand Pack.: 16-35 mesh Silica Sand 27.9-43.0' Recovery Data: 

Filter Pack: 100 mesh Sflica Sand 27.0-27.9' 100 
90 
eo 

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry I 
"10 
60 

3.0-23.0' 50 ... .+O 

Bentonite Seal: Extra high yield Wyo-Ben (100%) ... 
30 

Slurry 23.0-27.0' 
20 
10 

Concrete: 0.0-3.0' 0 
0 20 = eo BO 100 

TIME (Minutes) 

Comments: 

r Sit& W/OU2 RI-F IMO Supervised by ___ ..,.a_. H_a~r~1n,=;.gt_on ___ _ 
Job Number 943-2848 

LAIOLA s 
File Name PZ302AI 



OFFICE USE ONLY 
OATE RECEIVED 

REF. ND. 14blUU 

• 
MISSOURI DEPARTMENT OF 

NATURAL RESOURCES 
C.R. NO. CHECK NO. . 

DIVISION OF GEOLOGY ANO STATE WELL NUMBER TRANSMITTAL NO. 

LAND SURVEY 

MONITORING WELL 
CHECKED BY ROUTE 

CERTIFICATION RECORD APPROVED BY ENTERED 

'"' '", ,., 
INFORMATION SUPPLIED BY MONITORING Wl::I...L CONTRACTOR 

SITE/FACILITV NAME WELL NUMBER 

L/\ICJl.AW B,:1DG,ET,;,~1 '5A>J ITAR'I LAhlDFI• I P.1.· llo2AI 
SITE ADDRESS l CITY 

STATE ZlPCOOE 

5T. C>iA1<1.£.s !?=1<. ~D. 13µ1 l>Gal,1D1-I Mo b:o<.>44 
OWNER NAME TELEPHONE 

l.AIDLA~/ v-/11-;;ra. S/s7e.Mo, l1-1c. 314-241-3710 
OWNER ADDRESS I CITY STATE ZIP CODE 

IB3t> ,J, Bl?MDWA'/ :Sr. Lout~ M., b3 lo.Z. 

VARIANCE 0 YES 
DATE ISSUED LOCATION OF WELL COUNTY ST, Lou1.:s 

ISSUED ['1 NO SHOW LOCATION lN 
SURFACE ELEVATION 45Ci,,.:, 

VARIANCE NUMBER: 
V SECTION PLAT 

DESCRIBE LOCATION OF THE WELL SO WE WOULD BE ABLE TO VISIT IT 

■ 15' lt-1:.ICE. F"E.~lc:;E,. t..1Nlii. 
1 

1..20' J.Joi2,1t\UJE::ST ,:JF SMALLEST¼ LARGEST¼ 

:¼~fH C-1,.JT~At,../C!t otF 01.0 51, ~~~e.i ___ ¼ ___ ,. ___ ,, ___ y. 

Coe.Ii 12.p 41 5' sec, ___ TWN. N,RNG. i.l}RW 

LAT. ?IS a 45, :52 . LONG._j__e__a ~~-

MONITORING WELL INSTALLATION 
LAyi-.Ie. \f,J E. SiE.RI.J C,.,., 1~1c. 

PERMIT 

CONTRACTOR'S NAME NUMBER c.u t 2.51:> ·w PM 
DRILLING CONTRACTOR'S 

LA~I-IE W c:.::,-re: R~ G:..., 1/,Jc. PERMIT 

NAME NUMBER Oo\25~ W Pt-,\ 

WELL CONSTRUCTION INFORMATION 

0 MONITORING WELL TYPE OF 0 HAZARDOUS MATERIAL 
MONITORING FOR: (CHECK ALL THAT APPLY) 

me 
o, ~ PIEZOMETER POTEN• 00 LANDFILL 0 OTHER is V.D.C, 0 METALS 0 PETROLEUM PRODUCT 

WELL 
0 OTHER 

TIAL SITE 
□ L.U.S,T. 0 OTHER ONLY 

PRO• LENGTH DIAMETER OF WEIGHT OR DIAMETER ANO JOINTS D THREADED MATERIAL 0 THERMO PLASTIC LOCKING CAP? 
TECTIVE CASING SORI DEPTH OF 

0 MECHANICAL O WELDED [gJ STEEL 0 FLUOR□ POLYMER ~YES □ No CASING "l!\r~·'" DETAILS 5 81'@, IN. o,IBe" 0 OTHER l•TF USED) " A"2. FT. TYPE 

CAP VENTED MATERIAL DEPTH FROM THE StJllFACE [& ABOVE 
DESCRIBE HOW THE FLUSH MOUNT WAS 

0 CEMENT 
TO THE BOTTOM OF THE TYPE OF CONSTRUCTED 121 YES □ ND CASING CASINO GROUT SEAL : . GROUND' •. ~ 

GROUT 00 CONCRETE 
SURFACE 

WEEPHOLE1 DETAILS COMPLE• 0 FLUSH 

IBI YES 0 ND 0 OTHER-- ~.o TION 

" MOUNT 

CENTRALIZER USED IE NO MATERIAL 

ON RISER 
DYES LOCATED AT 0 STAINLESS STEEL 0 OTHER 

LENGTH DIAMETER OF WEIGHT QR DIAMETER OF JOINTS (Bl THREADED MATERIAL [gj THERMO PLASTIC 
RISER RISER P!PE SOR I DRILL HOLE 0 MECHANICAL 0 WELDED 0 STEEL 0 FLUDRO POLYMER PIPE 

DETAILS .::,4, 2 "· 2. IN. :,,c..i !;lo 8'/4 '" 0 OTHER D OTHER 

0 CEMENT SLURRY' 0 CEMENT/BENTONITE SLURRY MATERIAL LENGTH OF BENTON I TE SEAL 

[xi BENTDNtTE SLURRY BAGS OF BENTONITE SEAL INSTALLED IN 
ANNULAR PENTON/TE 0 UNSATURATED SEAL 0 NON SLURRY BENTDNITE 

CEMENT USED SEAL !&I SLURRY 0 CHIPS 
'iii BENTDNITE USE□-- ZONE 

TYPE: WATER USED/BAG GAL 0 GRANULAR 0 PELLETS ,4,o UY SATURATED ZONE 

rm GRAIN SIZE LENGTH OF FILTER METHOD OF lnlonn•llon ln 1h11 J 
PRIMARY IKJ SAND PACK INSTALLATION i:o:lumn lo ti. FEET FORMATION 
FILTER 0 MANUFACTURED 

111ppll•d In lh FHI FROM DESCRIPTION 
PACK lb· !>5 15,1 "· fi::;A Powg_ rrom Surf- SURFACE 

n ···-··-·· column ,.,,. GRAIN SIZE LENGTH OF FILTER METHOD OF 
D-15 s;i+,, ~1a.y SECONDARY PACK INSTALLATION 

FILTER ~ SAND D•pth ta bQtlam ol 

PACK j'] MANUFACTURED \Do 0,9 " H""' Pou Ii! 
Prale,;UYI Cuing 

"·" NnNc Sul: 

LENGTH OF SCREEN DIAMETER SLOT SIZE WEIGHT OR MATERIAL 15•4~ 5·,1l~ :1«,-,_\ 
WELi. SOR# 00 PLASTIC -,:.·, ·'•·" 

SCREEN 
lo 2. ID SCH Bu R STEEL Deplh 10 B111 al 

n ,N ~- ,,,..,.,.. ""' "''~" Annular Sul: 23,o 
LENGTH OF SUMP DIAMETER OF SUMP MATERIAL 

SUMP □ PVC O STEEL 
DETAILS R ~~~~~o POLYMER 

D1plh IO BaM al 
B•nlonll• S.al: 21,P 

WAS THE WELL BACK MATERIAL USED LENGTH OF BACK FILLED 

BACK FlLLED7 BORE HOLE Otplh lo Top ol 
27,"I FILL 0 YES Iii] NO 

Prlm1ry Fl!lff Pack: 

D1plh 10 Tap al lh 
STATIC WATER LEVEL FEET FROM MULTIPLE CASED WELLS S.:nt,n: o,o,,o 

MEASURING POINT SUBMIT ADDlTIONAL AS BUILT DIAGllA'-4 SHOWING WELL 
DATE OF STATIC WATER LEVEL CONSTRUCTION DETAILS INCLUDING TYPE AND SIZE OF ALL 

CASING, HOLE DIAMETERS, ANO GROUT USED 

MEASURING POINT FOR STAT JC WATER LEVEL IS DRILLING EQUIPMENT Otplh ta Bollom al 
g) TOP OF RISER PIPE 0 AJA ROTARY ~ AUGER TYPE 4'/4 >I, 5,/>., lh1Set"n: ,:\.'l,r, 
0 OTHER Tolal D•pUc 4:,.0 
ELEVATION OF MEASURING POINT 0 REVERSE 0 OTHER DATE WELL ORILLIN~ ~~~~~.SEO .1.c.1,1~ ROTARY 

I HEREBY CERTIFY THAT THE MONITORING WELL HEREIN DESCRIBED WAS CONSTRUCTED IN ACCORDANCE WITH THE DEPARTMENT 

OF NATURAL RESOURCES REQUIREMENTS FDA THE CONSTRUCTION OF MONITORING WELLS. 

SIG~ATURE PRIM/i CONTRAi:ORIPERM& # 

'-"•.,y ~ . 1 JI, · · · 1 / ,., }~.\, , ., ; IL),.._ • 

I DATE 
11-ts-·1s 

✓.ATURE OR~JER/PERMl1 .• 

..,,,,., . :1)), ·''' ' 
l DATE 

,,. 15·15 
MO 781H4t5 17•9.5) ,~STRIBUTION: WHITE/DIVISION CANARY/MONITORING WELL CONTRACTOR Ltr.KJOWNER @oi:"1'011>~-""• 

AIL WHITE COPY TO: DEPARTMENT OF NATURAL RESOURCES,P.O. BOX 250. ROL A, MO 65402 
ENCLOSE $35 PER MONITORING WELL FOR THE CERTIFICATION FEE WITHIN 60 DAYS AFTER WELL COMPLETION 



Ill/Ill# SOIL BOREHOLE LOG 
LAIDLJliW WAITE BYSffMB IHC 

snt NAM£ MO UlCATION ORIUIIO IIEMXI: ~NO. 

4.25 Inch l,.DJS.25 1nck 0,D, Hellow Ster, A1,1ger- PZ-302-AS 

SHEEr 
SMIPIJND UEIH0D: CALIF"ORNIA SAMPLER> 2,0' I.D. (CA' 1 Clf' 2 

LAIDLA\I/OU2 Rl-f"SIM□ 
SPl..IT SPOONJ 2.0 inch O.DJ!.S fnch !.D. (SP) DRIWNO 

\./£ST LAKE LANDflLL SHELBY TUBE• 3.0 Inch 0.D./Z 13/16 Inch I.D. CSH) STAR1' FINISH 
OPERABLE UNIT 2 \IA1ER LM. 18 FT. 11,IE 11ME 

1lME 14•00 lli-45 !4•35 

!Wt 9/25/'95 0ATE D.\'TE 
NORTHING• l06 7197,73 

CASINO OEPlli 20 n. 9125/'JS 9/25/95 CATIJM EASTING, 514737.29 ELlVAllClN '149,5 

ORtJ. RIG CME 750 SUR".U CONDmOHS 
Na£ 90" 8E'MM NA 

SAMPLE HIIMYEK 

!I ~ I I I SMIPUt NUMaER I 
Ml i ROMICS 

;i I! I IDCRIPl10ff Of' IM1ERW. 

- s 1.6' co.0-1.s ft.) C0MpC1ct, clerk yellowish -- 7 i!]" a.-o.nge <SYR 6/6), CLAYEY SILT, f'1ne -- -..... 5 <80:cl ~ Gro.vel sra:eci pebbles, (F1LL) SP -- 1 s 
CD -- (l.5-!S.0 Ft.) LooSI!, olive gr<\y -- -._ >- (SY 4/1), SILT, NR, dry 'to wet, sor1e Inter- -... Mlxll'ci F1tl to 2.5 rt~ (SM), CL□ESS) -- 2 ,- ........ -.... 4 l.~• -

2 
Cl ,-
;::! ,-

... ... 5 ED' --- 5 75XI -~ SP -. -- 3 6 -® -- -.... I--
f!1 3,5 f't. cfo.r,p -- -:::- ,c. ,_ - - 0,0 PPM PID 

1,7' -.... 2-iF 

IH 
-.... ~mm ST -,_ --- 5 @ -.... -i- -lo., ,_ -- ---- 8 ,_ I-- -:- l ,.,. -- 1 e]T 

H -- 1 miu SP -- @ 6.7 ft. l'!OISt -=- 7 e 
© --- -- -- -=- 8 ~ - -0 .bx. -- a 2,0' -

~ 
~ ... 

l.:l 
as Q a:: 
~ a:: 

:E :;c 
CJ ... 

If) 
a, ..... 
Q"I .... 

£ii s 

ffi 
C!I 

~ Cl 
9 C 

- 0 ~!!5'tl SP -- --- 9 1 
@ -..... -.... -- ... - -=-10 :=:: ,__ - 0,0 PPM Pill 

l U' -- 2 eF -- 2 <70'.0 t SP --- -:.-11 2 
© --- i- --- f'rcM 11.s-n.1 Ft., wet -'- Fl"OM 11.1-1:u Ft,, l'IO!St -~12 ,_ ---- -I .:1.a• -- e u --- 1 ti®~ SP -.... -"-:- 13 4 

0 -F'rcM 13.1-13.6 Ft., wet ---
,i.:...1,4 

rrOM 13,6-15,0 Ft .• MClst -i- I- I-- -.... 4 U!' 

~ 
SP -.... 5 ao" -... 6 ® -CGGll'I -..... 3 

CJ ..,. 
a: 
ru U1 I < Pl "' ..,. 

C a, "l 
N 
a.. 

d 
ijj 

z I CD 
0 a: , 



""''""" LAIDLAW WASTE 8Y8Tl!MI INC 
SOIL BOREHOLE LOG 

Sri£ NAME ANO LOC,t,TION DRIU.INO YEIHOD: BORING NO. 

4.25 Inch l,ll./B.25 l"ch O,D. Hollow Stel'I Auge,- PZ-302-AS 

SHEEI' 

SM1PUNG MErHOD:CALif'DRN1A SAMPLER:• 2,0• I,D. CCA: e OF' 2 

LA!DLAW/OU2 Rl-fS/HCl 
SPLIT SPOC1N1 2.0 inC:h 0.ll./l.S 11\eh r.D, CSP) ~ 

IJ(ST LAKE LANllf"ll.1... SHELBY TUBE• 3.0 Inch a.n.12 13/16 inch I.D. CSl-0 SJ'Ntf FINISH 
OPERABLE UNIT 2 WATER LlVl!l.. 1B FT, tNE 1111£ 

TlotE l41(1Q 11•45 1'1•35 

D.\1E 9/25✓95 
00'£ 11,\'ft 

NORTHING, 10ti7l!Jl7.73 
CASIN8 DEPl1t 9/25/95 9/25/95 

DATUM EASHNG, 514737,29 Ell\'A!ION 4 4 9.5 20 n. 
DRI.L RIG CME 750 SURF'ACE CONOIIIONS 
AHGi.£ 90" 8ENlltlQ NA 

Mif Pf.£ W,UMER 

9 ~ I I I SHIii.£ Nll&R I 

I 
IMO i 

RBMICS 

Ii ll£SeRll1'IOH OF' "'1ERW. 

.... ... II'::! (15,0-21,9 f't,) Loose, alive grC1y SP -.... ... 
(5Y 4/1), MecillJM SAND. NR, wet, -... 

® - ~ • lj. • <SP),,ALI...UV!UMl -i- ~ lo • I -::,:-1 s ............ ,--- -l 1.5' 
..... -... .... 9 aa" ... -.... e k1si:l : : : . t -.... CA -

:::-11 6 
• *"t ® -~ .... -.... : ; : :i-- -,_ -... -;.-18 
... 

i--- - 0.0 PP"' P!D t •• ,l!r"'""" 

l 2.D' .... -..... 3 if.if t .... -1-, I • ._ I -5 1:1111x: ..... 
SP .... ',. ... -:::- 19 9 -.■ •I 

@) -,. .... 
f'r"OM 19.2-21.D F-t. tro.ce to Utt(e Silt -..... ....... -..... ... 
In SClnd -' .. ..... ...... -

:::-20 ,i. W ~ I;..,..... ,-- -:3 I,&• .... -...... ..... 5 aa" ..... ... .... s lula:n I • II ,f -
i- .... SP -~21 4 ..... 

ce1.9-e◄.O Ft.> Lease, cinl"k yellowish -... @ ... br-ow" (IOYR 6/2), f'-M SAND, trttlli! lr"On -- ... -- ... - stn;n1"g. NR. wet, CALLUVIUM) -- ... -:::-22 ..... - - - 0.0 ppri P[D 
u 2,0' ..... -- 0 aii' ..... -.... -- l (1Gt:I ........ SP - -:;-23 e 1111,i,1 .... 

@) -... -- ~ ■ M • -...... - -'P ~ I 1 - .... c-24.D) 24.0 -
i::-24 -End cf' So,I Bol"enole Log o.t 24.0 l"t, -- -- -- --25 -- -- -- -- -:;:-26 --- -- -... -
-=-27 --.... -.... -- -7 28 -----c-29 --... -.... -.... -
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Survey Coords: 

Well No. PZ-so2-As 

Boring No. X-Ref' PZ-302-As 

PIEZOMETER CONSTRUCTION SUMMARY 
Northing: 1067198 ft. Elevation Ground Level 449.5 ft. NGVD 
Easting: 514737 ft. Top of PVC Casing 451.42 ft. NGVD 

Drilling Summary: 

Total Depth 22.3 ft. 
Borehole Diameter a 114• 10.0-22.3') 

Casing Stickup Height 1.92 ft. 
Driller Layne-Western 

St. Louis, MO 

Rig CME750 
Bil(s) 4 1/4" ID Hollow Stem Auger Bit 

Drilling Fluid None 

Protective Casing 8x8n Square Steel, by 5' long 

Well Design & Specifications 

Basis: Geologic Log X Geophysical Log 
Casing string{s): C ... Casing S .. Screen 

Depth String(s) Elevation 
+ 1.92 - 12.20 C1 451.42 - 437.30 ---

12.20 - 22.00 S1 437.30 - 427.50 

22.00 - 22.30 C2 427.50 - 427.20 

Casing: C1 2" dia. Schedule 80 PVC, 
flush threaded with O-rings 

C2 2" dia. threaded PVC end cap 
(4" long or 0.33') 

Screen: S1 2" dia. Schedule 80 PVC, 0.010" machine 
cut slot, flush threaded with 0-rlngs 

Sand Pack: 16-35 mesh Silica Sand 9.9-22.3' 

Filter Pack: 100 mesh Silica Sand 9.0-9.9' 

Grout Seal: --------------
Bentonite Seal: Extra high yield Wyo-Ben (100%) 

Slurry 3.0-9.0' 

Concrete: 0.0-3.0' --------~-----
Comments: 

Site 

Construction Time log: 
Start 

Task Date Time -- --Drilling -- --CME750. 9125/95 11:45 -- --
-- --
-- --

Geophys.Logging: -- --
Casing: -- --
2" I.D. PVC 9125/96 14:&. -- --

-- ---
-- --

FIiter Placement: 9/26/95 16:00 -- --Cementing; -- --
DeveloPment -- --
Benlonite Gmut 
Bentonite Seal ~ 15:40 -- --
Well Development 

Stabilization Test Data: 

Time pH Spec. Corid. 

Recovery Data: 

100 

90 
<!10 

ill;; 
70 

! 
eo 
l!:10 
40 

" 30 
20 
,o 

0 
0 20 

TIME (Minutes} 

LAIDLAWIOU2 RI-FS/MO Supervised by ___ .,,.B.=H_,a,.,,rri.,.,ng,:--l_on ___ _ 
Job Number 943-2848 File Name PZ30ZAS 

Finish 
Date Time -- --
-- --
9/25/96 14:35 -- --
-- --
-- --
-- --
-- --
9/25/96 1!,:00 -- --
-- --
-- --
9/25/95 15,4-0 -- --
-- --
-- --
~ "iF6o -- --

Temp("C) 

80 100 



·' 
OFFICE USE ONLY DATE RECEIVED 

REF, NO • .L4::>U;::,::, 

• 
MISSOURI DEPARTMENT OF 
NATURAL RESOURCES C.R. NO. . CHECK NO . . 
DIVISION OF GEOLOGY AND STATEWELLNUUEIER TRANSMITTAL NO. 

LANO SURVEY . 
MONITORING WELL CHECKED BY ROUTE 

CERTIFICATION RECORD APPROVED BY ENTERED ,. ' '". , .. 
INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR 
SITE/FACILITY NAME ,uJ WELL NUMBER 

LAIOLAIJ,.f B12.1DeoETu,.J s._..,ITAI>.~ LAhlDF PZ· 2'0:2AS 
SlTE ADDRESS I CITY STATE ZIP CODE 

~r C~A<>.LE.::, t?wcl',. Ro. B/21 DGETQI,\ Mo '-=>'-"44 
OWNER NAME TELEPHONE 

LJ\IDLAV-.) WASTE. Sys,TE;~::,' INC::. 314· 2.41- ,mo 
OWNER ADDRESS !CITY STATE ZIP CODE 

1e,s t-\. B~NWJAY ::>T, l..,u1::, Mu b31D2. 

VARIANCE 0 YES 
DATE ISSUED LOCATION OF WELL COUNTY :'Yr. L..;,1..11!:> 

ISSUED iB NO 
SHOW LOCATION IN 

SURFACE ELEVATION 4·1'i,2. VARIANCE NUMBER: 
V SECTION PLAT 

DESCRIBE LOCATION OF THE WELL SO WE WOULD BE ABLE TO VISIT IT 

■ 2o' 1u:r.1DE. FfJ.JC.f... l..1N£ 1 10o' 1-Joe.-n.tV.IE:~T o, """™ 
SMALLEST '/, LARGEST 1/, 

e-NTf2Ai..lC~ "" ocO !:ll CI-\AC.~ "°'"" ""'· ___ ¼ ___ 1/, ___ ¼ ___ 1/, 

41 s SEC. ___ TWN. N,RNG. (il:JRW 

LAT.~• 45, ~- LONG . .....9.£_• 2/o . 54-" 

MONITORING WELL INSTALLATION L 
WE.,;T~l'2N c .. , 11,\c::. 

PERMIT 

CONTRACTOR'S NAME A'Jf.lE: NUMBER 0012.5s wr,,.1 
DRILLING CONTRACTOR'S 

L.A'INE: \I\J E. 5TE.1"'-l 0,,,\hlc, 
PERMIT 

NAME NUMBER UD I :Z..'>l:l \J-1 PV\ 
WELL CONSTRUCTION INFORMATION 

m, 0 MONITORING WELL TYPE OF 0 HAZARDOUS MATERIAL 
MONITORING FOR: (CHECK ALL THAT APPLY) 

OF Ill PIEZOMETER POTEN• 00 LANDFILL 0 OTHER (a V.O.C. 0 METALS 0 PETROLEUM PRODUCT WELL 
0 OTHER 

TIALSITE 
0 L.U.S.T. 0 OTHER ONLY 

PRO• LENGTH DIAMETER OF WEIGHT OR DIAMETER AND JOINTS 0 THREADED MATERIAL 0 THERMO PLASTIC LOCKING CAP7 
TECTIVE CASING SDA # DEPTH OF 

0 MECHANICAL 0 WELDED ~ STEEL 0 FLUORO POLYMER ~YES0NO CASING 
~~1iEJli. 

?F~:~LJl 5 FT. 81'8 IN. o. 168" 2:2., FT. 0 OTHER TYPE 
CAP VENTED MATERIAL DEPTH FROM THE SUnFACE J!I ABOVE 

DESCRIBE HOW THE FLUSH MOUNT WAS 

~ YES 0 NO CASING 0 CEMENT 
TO THE BOTTOM OF THE TYPE OF CONSTRUCTED 
CASING GROUT Su.L 0 

SURFACE • , GROUND,, .. ,.. 
GROUT ~ CONCRETE WEEP HOLE? DETAILS COMPLE· 

0 FLUSH 
~ YES 0 NO 0 OTHER __ 8,0 

TION 
FT. MOUNT 

CEflTllALIZER USED Ill ,o MATERIAL 
ON RISER 

□ YES LOCATED AT 0 STAINLESS STEEL 0 □THEA 
LENGTH DIAMETER OF WEIGHT OR DIAMETER OF JOINTS ~ THREADED MATERIAL g:j THERMO PLASTIC RISER RISER PIPE SOfH ORILLHDLE 

0 MECHANICAL O WELDED 0 STEEL 0 FLUORO POLYMER PIPE 
DETAILS 14, 2 Fl'. 2. '" ~,:~ BD 8'£4 '" 0 OTHER 0 OTHER 

0 CEMENT SLURRY 0 CEMENT/BENTONITE SLURRY MATERIAL LENGTH OF BENTON I TE SEAL 

18) BENTONITE SLURRY BA.GS OF BENTONITE SEAC INSTALLED IN 
ANNULAR BENTONITE 

0 UNSATURATED SEAL 0 NON SLURRY BENTONITE 
CEMENT USED sm ~ SLURRY 0 CHIPS .• ZONE 'Iii BENTONITE USED __ 

0 GRANULAR 0 PELLETS t.,o TYPE: WATER USED/BAG GAL [g) SATURATED ZONE 
me GRAIN SIZE LENGTH OF FIL TEA METHOD OF llllonn•Uon In 1h11 

PRIMARY ~ SA.NO PACK INSTALLATION column lo be FEET 
FORMATION FILTER 

~ MA~_U_FACTURED 
1uppll1d In lh1 Fttl FROM 

DESCRIPTION PACK lt.·35 12,4 1-1,!5,A. Poue., lromSUrfKI SURFACE 
FT. column 

TYPE GRAIN SIZE LENGTH OF FILTER METHOD OF 0-1'6' ::,;1ly cla,I SECONDARY l!J SA.ND PACK INSTA-LLAT!ON 
FILTER R ~~~~FACTURED 

01plh l111>11Uom 111 
PACK loo o,9 !I, '!5,A. Pc>ul2. 

Pralacttn Casing 
FT Sul: ;;,.., 

LENGTH OF SCREEN DIAMETER SLOT SIZE WEIGHT DR MATERIAL 
WELL SDAI Qg PLASTIC 

SCREEN 
lo 2. it.) R STEEL 01pth lo B111 or 

FT. '" S(_' ►\Bc.:i 
F ''"""" P'"'' "'''"" Ann11l1rSul: q,p 

LENGTH OF SUMP DIAMETER OF SUMP MATERIAL 
SUMP 0 PVC O STEEL 

DETAILS ~ FLUOR□ POLYMER D•plh 111 ean ol 
q,0 ·- -· 8enlonll1 Stral: 

WAS THE WELL BACK MATERIAL USED LENGTH OF BACK FILLED 
BACK FILLED7 BOREHOLE 01plh lo Tep cl q,q 
FILL 0 YES 11"! NO 

Prlmaty FU\er Pack: 

STATJCWATER LEVEL MULTIPLE CASED WELLS 
Oaplh lo Top ol !IHI 

\2,':> FEETFAOM Scrun: 
MEASUA!NG POINT SUBMIT AOOITJONAL AS BUILT DIAGRAM SHOWING WELL 1s-:n.~ '!5; H,t ,,._nq DATE OF STATIC WATER LEVEL CONSTRUCTION DETAILS JNCLUOING TYPE AND SIZE OF ALL 

CASINa HOLE DIAMETERS. AND GROUT USED 

MEASURING POINT FDA STATIC WATER LEVEL IS DRILLING EQUIPMENT ~ 01plh lo Botlttnt of 
22,3 g) TOP OF RISER PIPE 0 AIR ROTARY KJ AUGER TYPE 4 1 

4 ~.::,A. u.., kl'H<I! 

0 OTHER Tola! Oaptll: 22.~ 
ELEVATION □F1~~~4~□INT 0 REVERSE 0 OTHER DATE WELL ORILLl9.wz5:i1.1~LETEO 

ROTARY 

I HEREBY CERTIFY THAT THE MONITORING WELL HEREIN DESCRIBED WAS CONSTRUCTED JN ACCORDANCE WfTH THE DEPARTMENT 

OF J"ATURAL RESOURCES REQUIREMENTS FOR THE CONSTRUCTION OF MONITORING WELLS. 

rATURE PRl~ry C□Nr,~CT~RPJRMIT # 

.{!,.'1 1\il:._\ J · }h. .u'c- • 
I DATE 

11 · 15•'15 
I %URE □~ER/PER T. l lA 

01,,1<>,,, 1} la .. '- . 
l DATE 

II-IS·15' 
MO 711t).1415 (7•95) :J DISTRIBUTION: WHITE/DIVISION CANARY/MONITORING WELL CONTRACT~~.INK/OWNER @oie¥C\ltl""" 

MAIL WHITE COPY TO: DEPARTMENT OF NATURAL RESOURCES. P.O. SOX 250. R LA. MO B5402 
ENCLOSE $35 PER MONITORING WELL FOR THE CERTIFICATION FEEWITHJN 60 DAYS AFTER WELL COMPLET!ON 



JTIJTIIII 
LAIDLAW' WASTI! avsttila iNC. 

SOIL BOREHOLE 
Slli: NoW£ AND LOCATION DRIUJNC M£11«JO: 

4,25 ;nch I-D-/8,c!S ,nch O.D. Honcw Ster, Aui;ie,.. 

SMfll.lHQ UEIHOD: 

LA!DLAIJ/□U2 Rl-F"S/fo!O 
WEST LAKE LANDFILL 

DPERABLE UNIT 2 

SPLIT SPOON> 2.0 lneh O.D./1,5 ,ni;;h I.D. CSP> 

NORTHING• 1067763,32 
OA'IUU EASTING, 514425.5::l 

DRU RIG CHE 7SD 

SHELBY TUBE• J.D ine:h O,D,/2 13/16 Inch J.D. (SH) 

WA1ER L£Wl. 

114E 

a.£VA110ff 450,B CASING DEPTH 

SURf'M:£ 00HDfflONS 
ANGLE 90• 8E'MING NA 

SMIPt.E HAMMER 
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svt£ fUIBE'R 

~ ""1EJIW.. 

co.a-J.! ft.> CDl'IPCIC"t !'\Oder-CL te yellowish 
brown (lOYR 5/4), SILT, NR, riry, (ML>. 
<FILL) 

CJ.1-4.6 Ft.) CoMpo.ct, olive grfl.y 
(SY 4/l), SANDY SIL r. NR, dry. (ML>, 
<1..□ESS) 

U.6-7,4 Ft,) Leese, olive gn,.y (SY 4/l), 
Finl!' SAND, tra.ce Silt, NR. eta.Mp, CSP), 
(ALLUVIUM) 

(7.'1-12,2 ft.) Lo0se, c.,llve blo.ck, fine 
SAND, NR, l'IDli;t, CSP), (ALLUVIUM) 

(12,2-26,0 ft.) CaMpo.ct ta dense, l'lfl'diUM 
da.r-1< gro.y CN4), F-M SANO. NR, do.l'IP, CSP>, 
(ALLUVIUM) 

(446,2) 4.6 
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LOG 
l1DIINC NO, 
PZ-303-AS 

SHEET 

1 OF 2 

DRII.UtG 

S1MT FINISK 
l1UE l!ME 
16•45 a«+s 
DA1t Di\'IE 

10/4/95 10/5/95 

REMMKS 

0.0 ppr1 PID 

Fa.Int petr-1:1le-urr 
odor I!! 7.4 Ft. 

0.1 PPM PID 
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oder 
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.Ill.II/Ill 
LAIDLAW WARTS 11Y8T&M& INC. 

SOIL BOREHOLE 
SITE NAM£ NiO LOCATION DRIWtC UQttOD; 

4,25 ;rn:h I,D./B.c!5 inch 0.ll, Hallow Stero Auger 

&Vl.lNQ MEl'HOI); 

LAIDLA\.//OU2 RI-fS/MC 
SPLIT SP[JCJN, 2.0 mch O.D./1.5 Inch t.n. (SP) 

\JEST LAKE LANDfILL SHELBY TUBE• 3.0 ;nc:h 0,!J./2 13/16 inch I.D. (SH) 
OPERABLE UNIT 2 WA1ER LEW1. 

1H: 
DATE 

NORTHING, 1067763.32 
a.£VA11CN 450,B CASIHQDEPni DATUM EASTtNCi• 514425.53 

DRILL RIG CME ;so SURFACE cotlJfflQHS 

ANGLE 90° ENIING NA 

SAMPLE HAMMER 

l ~ I I I suu NLl&R I 
AND i I! ; OESCRIP11CIN Of" ""1ilML 

- .... ~ Clc!,2-26,0 f't.> CoripClct to dense, r,ediUM SP -.... : : ; ; ciQrk grCly CN4), F-1'1 SAND, NR, imr,p to wPt, @ -:... -... CSP), (ALLUVIUM> :... 1 ■ :1,:- -:::-1& :::.- Frol'I IS.3•15.6 l't., se0.r, of' olive bhu:k -- -5 I.S' -... so.ndy SILT -.... 3 u I I- ~ .. 

:... ... -- 4 c,a;o : : : : . ii! 17.0 Ft, wet SP -=-17 t2 
® -...... -,__ riit .. -FrOl'J 17,5-17,8 Ft. seo.r, oF allVI!' bla.ck --=-18 11'11111~- Sll..T - -6 1.s· ..... i -I,.... 17 u I, •• 1' -i..., -:... 28 C,010 • • • I SP -;::-19 49 : : : ~ t 
® -""' ... -:... ... -:... ........ -..... 

I,,,,. "' ... •'-'- -
::-20 ..... ''-- ...._ -11 l!,G' ... ' -..... -I,- 19 i:ir ..... -... 

13 IGll't 
.., .. , 

SP -.... . .. 
:;:- 21 10 ... 

® -..... -... - ... -- ..... I -- ... -=-22 ... ... - ,_ -3 
... -!.~· I .... - 5 a1i' ..... -- .. ~ ... -- Hl icvsx: ....... 

SP -i:;-23 1l 
..... 

@) -... ... -- ... -... - ... --- ... 
:::-24 ...... t::::: ,__ -3 e.o· ... -... -i.- 11:i u ... -- 26 HG:( 

... 
SP .... ' ....... -:::- 25 39 ..... 
@ -~ ..... -... ,,. .. 

'- ' ... -,.._ I ■ 151 --- + ••• 
C-424.9) 26,0 -=-26 

....... -E:nd of' Soil Borehole Lag Clt 26.0 Ft, -I,,., -..... -- -:::-21 --- -- -- --28 ---- -- -::-29 --- -- -- -

LOG 
80l1INC NO, 
PZ-303-AS 

SHEET 

l? 0, 2 

DRIUJNQ 

STNn' FINISH 
1lolE 111,£ 

16•◄5 8>45. 

DAtE: DATE 
10/4/95 10/5/95 

~ 

6,6 ppr, Plll 

Pet,..,;iEeur, :;heen 
In Split Spoon 

3.7 PP"' ?ID 
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Not to Scoh> 

. . 
Well No. PZ-303-AS 

Boring No X-Ref• Pz-sos-As 
PIEZOMETER CONSTRUCTION SUMMARY 

Survey Coords: Northing: 1067763 tt • Elevation Ground Level 450.8 ft. NGVD 
Easting; 514426 ft Top of PVC Casing 453.18 ft NGVD 

Drilling Summary: Construction Time log: 
Start Finish 

Total Depth 26.5 ft. Task Date Time Date Tlme -- -- -- --
Borehole Diameter 8 114 • {0,0-21.1.5') Drilling -- -- -- -2.38 ft. Casing Stickup Height CME750 t0/4/&5 t(l:46 10/5/llS 8;45 -- -- -- --Driller Layne-Western -- -- -- --

St. Louis, MO -- -- -- --
Geophys.Logging: -- --· ---- --

Rig CME 750 Casing: -- -- -- --Blt(s) - 4 114" ID Hollow Stem Auger Bit 2" 1.0.PVC 10/5/95 11:00 10/5/95 9:05 -- -- -- --
-- -- -- --

Drilling Flula None -- -- -- --FIiter Placement: 10/11111-ll W;Qll 10/5/95 9:55 -- -- -- --
Protective Casing 8x8" Square Steel, by 5' long Cementing: -- -- -- --Development -- -- -- -Bentonite Grout 10/5/GS. tO:.lS 10/6/96 t0:20 
Well Design & Specifications Bentonite Seal ~ '"i.66 W51es "'i/i:6s -- -- -- --
Basis: Geologic Log X Geophysical Log -
Casing string(s): C = Casing S ... Screen Well Development 

Depth $tring(s) Elevation 
+ 2.38 - 16.00 C1 453.18 - 434.80 

16.00 - 25.80 S1 434.80 - 425.00 

25.80 - 26.10 C2 425.00 - 424.70 

- ----- - Stabilization Test Data: 
- -

Time pH Spec. Cond. Temp (°C) 
Casing: C1 2" dia. Schedule 80 PVC, 

flush threaded with O-rlngs 
C2 2" dia. threaded PVC end cap 

(4" long or 0.33') 
Screen: S1 2" dia. Schedule 80 PVC, 0.010" machine 

cut slot. flush threaded with O-rings 

Sand Pack: 16-35 mesh Silica Sand 12.6-26.5' Recovery Data: 

Filter Pack: Less than so mesh Silica Sand 100 

11.8-12.6' 90 
80 

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry I 
'tO 

80 

3.0-8.0' 50 ... 40 
Bentonite Seal: Extra high yield Wyo-Ben (1000/b) H 

30 

Slurry 8.0-11.8' 
20 

10 

Concrete: 0.0-3.0' 0 
0 20 .. 0 eo so ,oo 

TIME (Minutes) 

Comments: 

Supervised by 8. Harrington Site LAIDLAW/OU2 RI-FS/MO 
JobNumbe • 943-2848 File Na 03 me PZ3 AS 



OFFICE USE ONLY 
DATE RECEIVED 

REF. ND 14o1Ul ... ··:;:·-.. MISSOURI DEPARTMENT OF 

NATURAL RESOURCES 
C.R.ND. CHECK NO. 

DIVISION OF GEOLOGY AND STATE WELL NUMBER TRANSMITTAL NO. 
LAND SURVEY 

MONITORING WELL CHECKED BY ROUTE 

CERTIFICATION RECORD APPROVED BY ENTEnED 

""' -· -
INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR 
SITE/FACILITY NAME WELL NUMBER 

LAIDLAW 11i'B12106~To,J SA,IITAl2'/ LA!JDFJ!..L P2· &l!A::l 
SITE ADDRESS 

ICIT'I' STATE Z!P CODE 

°5T. Cf\A~S \2,.,<:c~ L,:c:, BR-11:>a.e.Tc,..l Mo .,5..,44 
OWNER NAME 

/1-Jc.. 
TELEPHONE 

i..AIDL.AV-1 WN>Tii. 'S\/ ~T&M-=> 1 '314· 2;\I· :,llD 
OWNER ADDRESS 

]CITY STATE ZJPCODE 

I:; 'l::I ,.J. BRDAD\/JAY ~T, L.u.w1 ~ ~'1u f.,,.~IU2. 

VARIANCE □ YES 
DATE ISSUED 

LOCATION OF WELL COUNTY 
ISSUED 12'! NO SHOW LOCATION IN 

SURFACE ELEVATION 450.8 VARIANCE NUMBER: 
V SECTION PLAT 

DESCRIBE LOCATION OF THE WELL 50 WE WOULD BE ABLE TO VISIT IT 

■ r.T l="ENCE.... Lth!E.. 1 :,i..d ... ,,.,e_""TI4 u, ~urw ... JE...!loT SMALLEST 1/, LARGEST 1/, 

ri::,-ic..:e.. ~~li!!..IE:.... ___ 1/, ___ 1/, ___ ¼ ___ 1/, 

47 sec. ___ TWN. N,RNG. s lEDRw 

LAT. .3/3 • ~ ~6. LONG. ',Ci 0 21o. "B .. ---

MONITORING WELL INSTALLATION w Ii. ,,,,...--A-I Gc.,1.._.c, 
PERMIT 

CONTRACTOR'S NAME I...A'flJ£ NUMBER U(...JJ25BWP,'..1 

DRILLING CONTRACTOR'S 

LA'/•I<'.. ,,J= c..o., \,-J<::.. 
PERMIT 

NAME NUMBER UOl2SB V-IP;,j 
WELL CONSTRUCTION INFORMATION 

m, 0 MONITORING WELL TYPE OF 0 HAZARDOUS MATERIAL 
MONITORING FOR; {CHECK All THAT APPLY) 

o, [!] PIEZOMETER POTEN• ~ LANDFILL 0 OTHER 12:1 v.o.c. 0 METALS 0 PETROLEUM PRODUCT WELL 
0 OTHER 

TIALSITE 
□ L.U.S.T. 0 □THEA ONLY 

PRO· LENGTH DIAMETER OF WEIGHT OR DIAMETER AND JOINTS 0 THREADED MATERIAL 0 THERMO PLASTIC LOCKING CAP? TECTIVE CASING SOR# DEPTH OF 
CASING 

D~l,r1;_'-EIN. 0 MECHANICAL O WELDED ~ STEEL 0 FLUORO POLYMER ~ YES ONO DETAILS 5,o f:!:--/. f3 IN. O,IBe/' 0 OTHER lf USED l'T :2b,5 FT TYPE 
CAP VENTED MATERIAL DEFTH FROM THE SUtlFACE e:J ABOVE 

OESCRJ!lE HOW THE FLUSH MOUNT WAS 

~ YES □ NO CASING 0 CEMENT TD THE BOTTOM OF THE TYPE Of CONSTRUCTED 
CASINGGRCUTSEAL GROUND' -GROUT 

~ CONCRETE 
SURFACE 

WEEP HOLE? DETAILS COMPLE• 0 FLUSH 
[!I YES □ NO 

0 OTHER __ ~.c TION 
l'T. MOUNT 

CENTRALlZEn USED IE NO MATERIAL 
ON RISER 0 YES LOCATED AT 0 STAINLESS STEEL 0 □THEA 

LENGTH DIAMETER Of WEIGHT OR DIMJETER DF JOINTS ~ THREADED MATERIAL ~ THERMO PLASTIC RISER RISER PIPE SOR t DRIU.HCL.E 
0 MECHANICAL O WELDED 0 STEEL 0 FLU ORO POLYMER PIPE 

DETAILS \8,'l l'T. 2. '"· ~~~Bo e>'I+ '"· 0 OTHER 0 OTHER 

0 CEMENT SLURRY 0 CEMENT/BENTONITESLURRY MATERIAL LENGTH Of 6ENTDNITE SEAL 

~ BENTONITE SLURRY BAGS OF BENTONlTE SEAL INSTALLED IN 
ANNULAR BEHTONITE 0 UNSATURATED SEAL 0 NON SLURRY BENTDNITE 

CEMENT USED SEAJ. gJ SLURRY 0 CHIPS-. 
% BENTONITE USE□-- ZONE 

TYPE: WATER USED/BAG GAL 0 GRANULAR □ PELLETS !I.El l!J SATURATED ZONE 
me GRAIN SIZE LENGTH OF FILTER METHOOOF lnhmnallon In lh1' .I 

PRIMARY ~ SAND PACK INSTALLATION column lo 1M FEET 
FORMATION FILTER R ~~~~!ACTURED 

suppllfll In lh• Fttl FROM 
DESCRIPTION PACK l~·:!>S I 3,'l l'T. H,.s . .a. Pou'2, lrom sun- SURFACE 

c.olumn 
TieE GRAIN SIZE LENGTH OF FILTER METHOD OF O• 4.-5 

:5 •'"' cl<t•/ SECONDARY (E SAND PACK INSTALLATION 
FILTER IR MANUFACTURED 

O•plh lo bol1cm cl 
PACK <.50 0,5 l'T i.l.~.A. Poue Prcl.Cllfl CHlng 

2.0 ··-··· Su~ 
LENGTH Of SCREEN DIAMETER SLOT SIZE WEIGHT OR MATERIAL 4,5 ... ,21o,,S ~-.1-h1 ~nc.\ 

WELL SOR# f!l PLASTIC 
SCREEN lo z. ID ScHSu I=! STEEL D9plh lo BIH cl 

l'T '" _, • '~"~ P"· ... ·-- AnnuluSut 8,0 
LENGTH OF SUMP DIAMETER OF SUMP MATERIAL 

SUMP 0 PVC 0 STEEL 
DETAILS I=! FLUOAO POLYMER □•plh lo a ... cl 11.e, Banlanll• SHI: 

WAS THE WELL BACK MATERIAL USED LENGTH Of BACK FILLED 
BACK FILLED? BORE HOLE □•plh lo Top cl 

12,b FILL 0 YES 1,9 NO 
Pflmary FIiier Pack: 

STATIC WATER I.EVEL MULTIPLE CASED WELLS 
Otplh lo Top ol lh• 

H,.S FEET FROM "~-MEASURING POINT 
SUSMIT AOOITIDNAL AS BUil T DIAGRAM SHOWING WELL 

PATE OF STATIC WATER LEVEL CONSTRUCTION DETAILS INCLUDING TYPE AffD SIZE Df ALL 
CASING, HOLE DIAMETERS. AND GROUT lJSED. 

MEASURING POINT FDR STATIC WATER LEVEL JS DRILLING EQUIPMENT 
A,•/4 ~.5,A, 

O•plh to Bctlom or 2t..5 [} TOP OF RISER PIPE 0 AIR ROTARY [) AUGER TYPE th■ Sc....i: 

0 OTHER Tolal o,plh: 2.1,,.5 
ELEVATION ~f 5'~.5\UeNG POINT 0 REVERSE 0 OTHER DATE WELL DRILLING WAS COMPLETED 

•o•os-95" ROTARY 

I HEREBY CERTIFY THAT THE MONITORING WELL HEREIN DESCRIBED WAS CONSTRUCTED IN ACCORDANCE WITH THE DEPARTMENT 

OF N~TURAL RESOURCES REQUIREMENTS FOR THE CONSTRUCTION OF MONITORING WELLS. 

Sl~URE PRJMJl?fn~7TOR/PE•RM0 

~\lV\~ .l J • ,\,_,,..._ ' 
I DATE 

11-15-4S 
:JgATURE DRl~;riMITr " tu 
. /l')Afl.vi . ]. ' ' 

l DATE 
11-1s.:;s 

MO 780•1~15 {7•95) ~
1
TRl8UTION: WHIT£/OIV!SION CANARYIMONJTOAING WELL CONTRACTOR ~~

1
0WNER @•c-.o.ro,.,,• 

JL WHITE COPY TO; DEPARTMENT OF NATURAL RESOURCES. P.O. BOX 250, ROLL , MD 65402 
ENCLOSE $35 PEA "'40NITDAING WELL FOR THE CEATlflC,HlON FEE WITHIN 50 DAYS AFTER WELL COMPLETION 



Jllllllfl SOIL BOREHOLE 
LAR)LAW WA$l'E I.YSTl!!MS INC. 

SITt Mt.ME MO I.OCATIOtt DfUlJJltG ME'IHOO; 

4.25 ,nch 1,o:;e.2s ;nch 0,0, Hollow Stel'I Auger 

3,625 Inch Mud Rot<.ry 

SAMPUNQ IJ£fflOO: 

LAIDLA\ol/OU2 Rl-FS/MO 
SPUT SP□□N, 2.0 Inch 0.!l./1.5 inch I.D. (SP) 

\JEST LAKE LANDF'll.L SHELBY TUBE, 3,0 Inch Q,D./2 13/16 Inch l.D, (SH) 
OPERABLE UNIT 2 WATER I.ML 1e.5 n. 

TIMt 16•00 

0.\111: l□/2/95 
NORTHING, 1068125,91 

CAslHG DEFn-1 OATVM EASHNG, 514-434.70 EU.VAtlON 4 51.6 40.0 fT, 

MU RIC CME 750 SURf"Aef: CONOm0NS 
ANGt[ 90• 8EARIHC NA 

SAMPU'. ~MER 

, ~ I i I MIPl£ NUMBER I 

i 
NI) i !! DESCRtPTIOH OF t.WERW.. 

- rn.0-28,0 Ft.l No SCll'lples caHected, see -!- Soil Borehole Log PZ-304-AS For -- -
=-1s 

clescrtptlons --- -- -- -- -:::-11 --...... -,.. -
.:..1s --- -- -- -
=-19 --- -- -- -
=-20 --- -- --I- -- -
-- 21 -- -- -- -- --2.2 -- -- -- -- --23 -- -- -- -._ --24 -- -- -- -
=-2.s --- -- -- -- --26 -- -- -- -=-2, --
!- -- -- -- (423.6} 28,Q --~2s (28,0-39,3 ft.) COMPO.Ct, \ight o1Mi' gr<ly -,_ 

12 t.6' -~ ~· -- 15 2.0' ~ .. <SY S/2), 111e\l graded, SAND, NR, wet, -,-
14 ~&0:0 i,~:··-~ (Slol), <ALLVV!UM) SP -- --29 12 

• +.,4:. I 

0 -- '",, ..... t· -- ....... -- ~ · .. ·,,': f-- -- -w- Ji. f ~ -

LOG 
BORING NO, 

PZ-304-AI 

9IEET' 

1 ot 3 

OOLUNG 

START F'INISH 
TIME 11ME 
a,oo 14,15 

DAT£ DA-rt: 

10/a/95 10/2/95 

RElMRICS 

0.0 PPM PID 

~ 
w ,.... 
Ir) 
w 
;:;t 
I 

w z 
>-
4: 
..J 

z 
Cl ,-
i.., 
z 
&" 
"" :f 
iri 

w ,,. 
O'.l 
[\J 
I 

{') .,. 
O' 

ci :z 
a, 
0 -, 

1 

~1 .... 
;:J 
t-

.,; 

A; 
Q 
St! 
:t: u 

< 
:! ...., 
N 
c... 

~ 

I 
UJ 
-i 
c;: 



"""""'"' SOIL BOREHOLE LOG 
LAIDlAW WAST& SYSTEMS INC. 

SIT£ ~ ANO I.OC.ATION ORllUNC UEYH00: B0ftlfG NO. 

4.25 ;r,ch I.D./8.25 :nch □.D, Hollow Ste"' Avge>I" PZ-304-AI 
3.625 inch Mud Rota.ry SHEEI' 

SHilPt.MQ MElff0D: a Q/F 3 

LA!DLAIJl□Ui:!! Rl-f"S/MO 
SPLIT SPOON• 2.0 inch □.D./l.5 ,nch l,D. (SPl DRIWNC 

l,IEST LAKE LANDF"!LL SHE:LBY TUBE, 3,0 Inch O.D./2 13/16 ;r,ch r.n. (SH) STARf FINISH 
OPERABLE UNIT 2 WATERLE'IU 11,1£ TIME 18.5 f"T. 

TIME 16100 
8,00 14•15 

DATE 10/Z/9:5 DATE DATE 
NORTHING• 1068125,91 

CASING DE'PIH 10/2/95 10/2/95 D'ITUW EASTING, 514434.70 El.E,V;\TIOH 4 5 t.Ei 40.O H, 

0RIU. me CME 750 SUftfAC£ CONOl1lONS 
NG.£ so· l!lEARN: NA 

SAMPl.£ HMotMER 

~ ;I I I I SIIMFU NUMBER I 

I 
NI) 

I 
REMARl(S 

lli DESCRIPTl0H OF' MA1EJll,t,I. 

1-
.... 8 l.O' 

.. (28,0-39,3 f't,) CcMpc.ct, llght olive> gro.y -:··.•·. ~ .... 11 ff ...... (SY 5/2), well gro.cled, SAND, NR, wet, -..... 12 (:;G)D . , .. ' (S\I), (ALLUVtUM> SP -..... ... -
--- 31 13 ........ i.-

® -,._ ~e~': --- -i-
... -I- ~ ... , 't'' -,._ 32 t.,.. ~ - -8 ·~ ... -._ tJ' ; {· . 

"'t""" IS a.Ii'" •'. • .... ~ -
~ 

IS itsS1.l t.:,.,•. SP -
,.:_33 -12: """:_.:• ~ ......... ® -i- :~ ~. ~ --- ....... -- . . -.... ~\. .... ----34, .. :'. ".1- >- -.... s 1.2• ·.-; (. ... .... 8 2]" -- , .. 

SP -- 4 1,oio : '"" -:::-35 3 : ~ ~~ 0 - a.o P!lM P!D 
.... i • ..,_ --- .. , ... -- • 1 • 

fr"OM 45.6-35.a F1;,, l.1gn1te COQ.\ pQl"tlCQ.( -- .. :·:' -:=-36 :•'j.~ ~ - -
1.1 ~ ,.. .... -- 6 2.0· . , . -- 6 100)1) 

:-- f I SP -- "'-!I j• -:_-37 7 .... 
® -a . '. -... .,. .. - :. ... .. -- .. . :.· .. -

:z 
C) 

~ ,_ 

~ 

tl ~ I-
Cl 
~ C 
IX 
~ IX 

<C :r :c u 
.,; 

- ... -
=-38 ..... "'•- - -9 1.3' ~·-.. ~.:; ~ -- 9 lf.lf -- 17 (657.) •.11\ : • ... SP -- : :. ; -=-39 16 

(412.3) 39.3 © --.. -- ........ {39.3-46.0 f't,) CoMpa.C'.t to dense,, olive -- '11 .. , gr o.y (SY 4/1), f'-M SAND, NR. wet, (SP), -- ....... -=-"° • .a,,i.-1,.__ (ALLUVIUM) ,__ - 0.0 PPM P!D 
10 l.ll' 

....... -, ... , - 18 ~ ....... -- 28 (91):0 SP -- ~ 1- .. I -:=- 41 27 r11-•• 

0 -■ ..... 

' .... ~ -- I .. .,, - Q:l - . ,. ... -- ::::- --4-2. •I..,,._... - --.... 7 IA' . .... -- 11 ~lf -... '~ -,_ 
12 (10:0 I 1•1- S:P 

·'!""' -·-43 14 ~ l'rOM 43,0-43,5 ft. SE'O.M Of COl"IPCl.Ct, @ --. ., ... -- ~- olive gra.y C5Y 4/1), well gl"o.clecl SAND -.... ' .. -- r ••+ -:::-44 15 ir""•·- - -li.7' ::::~ SP --- 17 ~ + ... ., -.... 10 :r.5r.) ::: ·~ ® -._ :14 -
' .. ' ■ 

... 
a> 
\\l 
I < (') "It ... 0 

l'J 
N e.. 

ci i..i.1 
z ! 
CD u.J 
0 ...J 
-, Ci: 



( "'"""'"' SOIL BOREHOLE LOG 
LAIDL,.W WASTE 8'f9Tl!M8 INC. 

~ NAM£ NCI U'lCA1Di OlllJMG liEH00l BORINONO. 

4.es inch !,D,/8,25 ;nc;h O,D, Hollow Stel'I A.iger PZ-304-Al 
3,625 1nc::h Mud Rota.ry SHffl 

SNAPl.M M£IH00: 3 OIF 3 

LA!DLA\J/DU2 RH'S/MO 
SPL!T SPOON• 2.0 1nc::h nD./l,5 fl'ICh I.D. (SP) DRIWNG 

\J[ST LAK[ LANDFILL SH£LBY TUllf:• 3.0 h"leh 0,D./2 13/16 ;nc:h l,D. <SH) STMT FINISH 
OPERABLE UNlT 2 WATER LEVEL 18.S f"T. 

11,(£ llME 

11.tE 16•00 · 
a,ao 14•15 

0,\1£ 10/iY<JS om: ~ 
NORTHING, !068125.':ll 

CASINO DEPl1'4 40;0 n. 10/2195 10/2/95 
DA'TIM EASTING• 514434,70 fl.£VATION 451.E, 

CAII.LRIG CME 750 . SUftfACE OOHOm0NS 
AHCl.E 90• KMING NA 

SAMPI..E ~ID. 

~ ~ I I I SMFt.E NUM8IER I - i REMMKS 

i OESCRIP110NOFMA'IIRW.. I 
,..,. ' ~ .. ~ (39.3-46.0 f't.) CoMpo.c:t to dense, olive SP - 0,0 ppr1 PID , ..... 
i,... II lo-II gro.y CSY 4/D, f-,.. SAND, NR, we't, CSP), ® -.... 1,1 ♦ -- ~ ... (ALLUVIUM) (,405.6) 46.0 -
=-46 

...... -3 U!' ( ~ ... (46,0-48.4 ft.) Loose, o\/Ve gro.y -
i- 3 ao" :. .,. i~ (5Y 4/1), well gro.dl;'d SAND, sor1e f'ine -..... 

6 {60)0 
.. SP -.... .... Gro.vel, NR, wet, (S\J), CALLWIUM) -

=-47 6 '• .. : @ -......... ...... -.~ ! -,~ ..... -· ... : ! -.... -...:,-44 ...... i--- - -9 I.J' 
...... 

(-403.2) 49.4 -,..,. 
12 2.07 ~ '48.4-50,0 Ft.) Cor-ipa.ct, cllve gro.y -,_ 
17 kt.s:ci .... ~ SP -.,_ +•."' (SY 4/ll, f'-r-i SAND, trnc:e conrse So.ncl cmci -:::- 49 15 i8 .. , f',ne Gro.vel, NR, wet, (SP), (ALLUVIUM) ® --•·•I ...... ,..,. ,.,, I -

e 
I-
..l ,_ 
I-

"" z 
0 ~ ,-
1.:1 z e i 
< ::c: :J: u 
en 

'- .... , . -
'-

. .. . . (401,6) 50,0 -
:::- 50 

••1> I - 0,0 ppM PID 
Encl or Sc,! Borehole Log ci.t SO.O ft, -,..,. -,..,. -,..,. --51 -- -- -- -- -::-52 --- -- -- -::-53 --,..,. -,..,. -,..,. -...... 54 -.,_ -,... -..._ -._ --ss -- -- -- -- -::-56 --- -- -- --57 -- -... -- -- --~"758 ---

.,;..;. -----59 -- -- -.... -,_ -



Well No. PZ-304-A! 

. - -
J PIEZOMETER CONSTRUCTION SUMMARY 

Boring No X-Ref• PZ 304 Al 

,, 
•, I l Survey Coords: Northing: 1068 l 26 It. Elevation Ground level 451.6 ft. NGVD 

- Easting: "'. 514435 ft, Top of PVC Casing 454.02 ft. NGVD 

'"O .• 
Drilling Summary: Construction Time log: 

' 

Start Flnish 
Total Depth 50.0 ft. Task Date Time Date Time -- -- -- --
Borehole Diameter 8 114" (0.0-50.0') Drllllng -- -- -- --Casing Stickup Height 2.42 fl. CME750 ,01ms 8:00- 10/ltf&S 14:1$ -- -- -- --

-10 
Driller Layne-Western 

C -- -- -- --
~ St. Louis, MO -- -- -- --
w Geophys. Logglng: ..J -- -- -- --..J 

8 Rig CME 75, Schramm Portadritl T660H Casing: -- -- -- --
Ill Bit(s) 4 1/4" ID Hollow Stem Auger B1t 2• I.D. PVC 10/2/95 14:20 10/2/!lS 14:25 w -- -- -- --J 3/8n Tricone Bit 0. 

j Bentonlte Dr!Hing Mud (23.0-50.0') -- - -- ~-
Drilling Fluid 

-20 
Filter Placement: -- -- -- --

~ 10/2195 14:25 10/:U$S 15:10 -- -- -- --Protective Casing 8x8" Square Steel, by 5' long Cementing: -- -- -- --Development -- -- -- --Bantonlte Grout t0/2/95 15:45 10/2/95 16:45 
Well Design & Specifications Bentonite Seal Toi2F.i6 ~ 1012/95 ' 15:20 -- -- -- --~ .. Basis: Geologic Log X Geophysical log ·:so ., 

'~ · .. , ·. -
Casing string(s): C = Casing S = Screen Well Development 

., 

Depth String(s) Elevation .. 
39.00 C1 .. -. .. i' • • + 2.42 - 454.02 - 41.2.60 ... , . ,• ... .. 

39.00 48.80 S1 , .. '. - 412.60 - 402.80 
L ... ••• -:: ..._._,_ 

48.80 49.10 C2 . ,. - '. - 402.80 - 402.50 ... . . 
, .. . ' . ---... .. -. . ' . .. ' - -'. - . . ... . . . . 

Stabilization Test Data: . ' 

...,,_,,,.._. .. - -.. -. . .. . . ' .. - . ' 
'' ... - -.. - " . . . ' - .. I--,,-;- nme pH Spec. Cond. Temp (°C) . . -. . .. . . 

Casing: c, 2" dia. Schedule 80 PVC, . . - .. ~ : :t:::='.: ... f!ush threaded with O-rings . ... , .... 
50 ~ 

C2 2." dia. threaded PVC end cap 
(4" long or 0.33') 

I 
Screen: S1 2" dia. Schedule 80 PVC, 0.010" machine 

cut slot, !lush threaded with O-rings 

60 
Sand Pack: 16-35 mesh SIiica Sand 36.5-50.0' Recovery Data: 

Filter Pack; 100 mesh Silica Sand 35.9-36.5' 100 
SIC 

! eo 

Grout Seal: Wyo-Ben Grout Wall Bentonile Slurry ,I;; 
70 

I 
60 

3.0-3.2.0' !10 

70 40 

Bentonite Seal: Extra high yield Wyo-Ben (100%) N 
30 

Slurry 32.0-35.9' 
20 
10 

Concrete: 0.0-3.0' 0 
0 ~o -.o e.o eo 1 00 

TIME (Minutes) 

Comments: 
80 
.,, .. ~ .. 

N,:,1 to Scale Supervised by B. Harrington Sile LAIDI..AW/OU.2 RI-FSfMO 
Job Number 943 2848 - Ftle Name PZ304A! 



.. 
OFFICE USE ONLY DATE RECEIVED 

REF, NO, 145103 ... ··:·:· ... MISSOURI DEPARTMENT OF 
NATURAL RESOURCES C.A.NO. CHECK NO. -
DIVISION OF GEOLOGY AND STATE WELL NUMBER TRANSl.llTTAL NO. 

LAND SURVEY 

MONITORING WELL CHECKED av ROUTE 

CERTIFICATION RECORD APPROVED BY ENTERED 

""' , .. . .. 
INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR 
SITE/FACILITY NAME 

JJIWELL NUMBER 

LAIPLA\A.l &_ 1 D6E. n..,;.J SA~IITAR'/ LAIJ JU. PZ.· 3o4AI 
S!TEAOORESS ICITY STATE ZJPCOOE 

SI. Cf\AJ::LS_::, Ro,,.:.~ 12-D B 12-1 c..;e:n.,µ ~-fo 681..>44 
OWNEANAME TELEPHONE 

LAIDLAW WNcsre: SJsflS;MS ) "-'"- . 314 • 2'1 I· 371D 
OWNER ADDRESS I c,;v STATE ZIP CODE 

IBOB i--1. 612..,AN, A\/ 5T. Luu1.:s Mo 1ca1oz.. 
VARIANCE 0 YES 

DATE ISSUED LOCATION OF WELL COUNTY s·r. L....1..11::. 
ISSUED iB NO SHOW LOCATION IN 

SURFACE ELEVATION -iSH, VARIANCE NUMBER: 
V SECTION PLAT 

DESCRIBE LOCATION OF THE WELL SO WE WOULD BE ABLE TO VISIT IT ■ SMALLEST Y, . 1-\-r WE:.:ST FE.NCE;; L..IIJ!;,. I 12d ~i:>1211-l OF" LARGEST I', 

5'-'k!-n-l l!l E::S T Eeh:!GE. ~ S::1::4 g;,g . ___ y, ___ ¼ ___ ,, ___ ¼ 

SEC. ___ TWN. "17 N,RNG. ~A W 

LAT.~• -'J(,,., -.f&_· LONG. Yo • 2/c ' !5/3 • 

MONITORING WELL INSTALLATION 
\NE..-::n-"...i:.4.\ 

PERMIT 
CONTRACTOR'S NAME LA.'/t-1e: c:.c.., l'-lc, NUMBER uo/:;;>.~'-'1 P~-1 
DRILLING CONTRACTOR'S 

LA~1-1e:. 1,111!:Sre:12-1,.1 I ~IC:., 
PERMIT 

NAME C"', NUMBER C....1'..,;11~0 YdPl-1 

WELL CONSTRUCTION INFORMATION 

m, 0 MONITORING WELL TYPE OF □ HAZARDOUS MATERIAL MONITORING FOR; (CHECK ALL THAT APPLY) 

OF IKJ PIEZOMETER POTEN• Iii LANDFILL □ OTHER 18/ V.O.C. □ METALS □ PETROLEUM PRODUCT WELL 
0 OTHER 

TIALSITE 
0 L.U.S.T, 0 OTHER ONLY 

PRO· LENGTH DIAMETER OF WEIGHT OR OIAMETERMIO JOINTS 0 THREADED MATERIAL 0 THERMO PLASTIC LOCKING CAP? TECTIY£ CASING SOR I OEPTHOF 
CASINO ',11/,l!OLE'"· 0 MECHANICAL O WELDED g) STEEL 0 FLUOR□ POL YMEA ~YES □ NO DETAILS :s 8,>t.S, IN. o.1ee," 0 OTHER TYPE l11F USED' " 50> " 

CAP VENTED MATERIAL DEPTH FnOM THE SURFACE 
~ ABOVE 

OESCRJBE HOW THE FLUSH MOUNT WAS 

Ill YES 0 NO CASING 0 CEMENT TO THE IIOTTOM OF THE TYPE OF CONSTRUCTED 

GROUT 
CASING GROUT SEAL. •· 

~i~:Li: 
GROUND 

W£EPHOLE1 DETAILS 00 CONCRETE 0 FLUSH~ 3,o TION !lJ YES 0 NO 0 OTHER __ 

"· MOUNT 

CENTRALIZER USED [ii NO MATERIAL 
ON RISER 

□ VES LOCATED AT 0 ST AJNLESS STEEL 0 OTHER 

LENGTH DIAMETER OF WEIGHT OR OIAMETE.ROF JOINTS 00 THREADED MATERIAL IRJ THERMO PLASTIC RISER RISER PJPE SOR# OR!LLHOLE 
0 MECHANICAL O WELDED 0 STEEL 0 FLUORO POLYMER PIPE 

DETAILS 42,4 IT. 2 '"· ~1-1!:.0 81/4 '" 0 OTHER 0 OTHER 

□ CEMENT SLURRY 0 CEMENT/BENTONITESLURRY MATERIAL LENGTH OF BENTONITE SEAL 

00 BENTONITE SLURRY BAGS OF BENTON I TE "'' INSTALLED IN 
ANNULAR BEITTONITE 0 UNSATURATED SEAL 0 NON SLURRY BENTONITE 

CEMENT USED SSAL ~ SLURRY 0 CHIPS 
% BENTONlTE USE□-- ZONE 

TYPE; 
WATER USED/BAG GAL. 0 GRANULAR 0 PELLETS .0 ''i ~ SATURATED ZONE 

TYPE GRAJN SIZE LENGTH OF FILTER METHOD OF lnlonn1Uon In 1h11 
PRIMARY l!J SANO PACK INSTALLATION 1:olumnlo 1M FEET 

FORMATION FILTER 
~ MANUFACTURED 

IUppU~ ln IN' Fifi Fl10M 
DESCRIPTION PACK 1/,,-~S /5,S: "· i..l.5,A, pc:,1.1ia, lromSurtae. SURFACE ···-··-·· eolumn 

TYPE GRAIN SIZE LENGTH OF FILTER METHOD OF o-,s 6 nt\/ ~·,1 i•1 de,/ SECONDARY [Kl SANO PACK INSTALLATION 
FILTER 

~ ~~~~FACTURED 
D1p\h lo ballom of 

PACI( 11>0 D,/., " ~. ~.A. Pou'2. 
Prol.-c!JH Cuing 

;;.o ""' LENGTH OF SCREEN DIAMETER SLOT S1ZE WEIGHT OR MATERIAL 
IS-16 ~; H'f :,q n~i 

WELL SORI I:&] PLASTIC 
SCREEN '"' □ STEEL'•, ,, . Oapth lo a, .. 011 .-:•,';!>frp-,> 18•18 Sar11:A ~ i,..,.,,e.l 10 "· 2. . '"· ... .SC H80 n -· . ·--- p-· ... ·-· Annul1rS11~ 32,0 

LENGTH OF SUMP DIAMETER OF SUMP MATERIAL JM\,\\ll! 
SUMP 0 PVC 0 STEEL ZS· so .:.,nJ 

DETAILS R ~~~~~o POLYMER D1plh lo a, .. of 
a,nlonll• Slat: .35"-~ 

WAS THE WELL BACK MATERIAL USED LENGTH OF BACK FILLED 

BACK F!LLED7 BOREHOLE D1pth lo Top ol 
31.,-S FILL 0 YES I,] NO 

Prlm,ry FlHtr Pack: 

o,plh to Top ol th• 
STATIC WATER LEVEL FEET FRO'-! MUL TJPLE CASED WELLS Scrun: 40,0 

MEASURING POINT 
SUIIMIT ADDITIONAL AS !JUILT DIAGRAM SHOWING WELL 

DATE OF STATIC WATER LEVEL CONSTRUCTION DETAILS INCLUDING TYPE ANO SlZE OF ALL 
CASING. HOLE DIAMETERS, AND GROUT USED. 

MEASURING PO!NT FOR ST A TIC WA TEA LEVEL IS DRILLING EQUIPMENT 01plh lo Bollom of 
izTI TOP OF RISER PIPE 0 AIR ROTARY ~ AUGER TYPE 41A !b,A, lh, ScrHn: 50.o 
D OTHER Total Drplh: sew 
ELEVATION 041,~!tiu~i20INT 0 REVERSE 0 OTHER DATE WELL DRILLING WAS COMPLETED 

ROTARY 10-CJZ-~5 
I HEREBY CERTIFY THAT THE MONITORING WELL HEREIN DESCRIBED WAS CONSTRUCTED IN ACCORDANCE WITH THE DEPARTMENT 

OF NATURAL RESOURCES REQUIREMENTS FOR THE CONSTRUCTION OF MONITORING WELLS. 

srATURE P,Rx~y r,□:r~:T~M~MlT. IOATE 
l?m:REORJL~irr~, • l l 

,□ATE 

"'{'·"\·•1' I .- .... _ II· 15-'15 U>V\ . ,. • 11·15·'15 
MO 100.1415 (7-95) 0 DISTRIBUTION: WHITE/DIVIS10N CANARY/MONITORING WELL CONTRACTOR P~~WNER @OICYCUDPU,I 

MAIL WHITE COPY TO: DEPARTMENT OF NATURAL RESOURCES, P.O. BOX 250, ROLLA, 0 65402 
ENCLOSE $35 PER MONITORING WELL FOR THE CERTIFICATION FEE WITHIN 60 DAYS AFTER WELL COMPLETION 



JTlllll#I SOIL BOREHOLE 
UI.IDlAW WASTE 8\'llTEMS IMC. 

SITE NoWf: MO I.OCA110N DIIWNC lill1:ffl00: 
4.2S Inch J.ll✓B,25 inC:h 0,D, Hoilow ShM Auger 

SWPIJNG UE1HOD: 

LA{l)LA..,/OU2 Rl-F"S/MQ 
SPLIT SP□□N, 2.0 inch Q.D,/1.5 Inch I.D. CSP) 

WE:ST LAKE LANDrILL SHELBY TUBE• 3.0 inch 0,D./2 1:;116 Inch r.n. (SH) 
OP(RABLt UNIT 2 •a LEVfl. 

TIIE 
DA1E 

NORTHING, 1068146.47 
a.tVAllON 45!.4 CASING DSll'H Di\1UU EAST!NG• 514434.57 

DRIU.. RIC ci!E: 750 SURFACE COHOmONS 
MGI..E 90• BEMINQ NA 

SWPI.£ KWMER 

b ~ I I I IWIU NtlllD I 
IMO i I DEStaPl\ONOF~ 

i.- 4 l.!l' co.o-:3.7 Ft.) Loose, Moclernte yel!ow1sh -..... 4 f.iil' b..-own (IOYR S/4), SILT, NR, dry, (ML), -.... -- 4 m:a 
M 

CF"ILL) SP -- 1 7 
© -- @ 0.6 Ft, dClMp -- -.... -..... - (3.7-6.e Ft.) Cor,pcict, ollYlr gr0.y -:::- 2 -i- (SY 4/l), SILT. NR, dcil'\p, (MU. C.LOCSS) - -6 I.S' -- 8 u -

~ @ 6.0 Ft. t..-c.c:e orgnniC: Mn tel"Jel.l -7 75XI SP -3 8 
@ -~ -..... -'-

.... -- -i--- " io- :--- -.... 3 E. --.... 4 2.a· -L-,__ 5 BSll 

I sf> -...._ 5 6 
@ -,._ -L- -.... -1.-. "'- -i--,. 6 ..... ..__ -..... 2 1,6' -.... 3 2'F< -- -- 4 UIQ:11 

~ SP -- 7 4 C&,B~1o.4 Ft.) Loose, olive 9re1y 0 -- C5Y 4/U, frne SANDY SILT, NR, do.Mp, -.... -- - {ML). CLDESS) -'- -'-- 8 -- --- -.... 2 U!' -- I fi' ~ -i- -.... 2 CGOX> SP -.__ 9 2 

® -.... - -L- -i-. @ 8.4 ft. MCIISt -- -:::-10 '- '---- -1 1.;• -,__ 
3 aw -I- (10.4-13.0 Ft.) Loose, olive gra.y -L- 5 kBSll I C5Y 4/D, SILT, NR, do.l'lp, CML), CL□E:SS) SP -

:::- 11 s 
© ---- -"- -I,_. 

,_ -=:-12 - - -1 1.6' -
'- 2 u -.._ -..... 4 1807.) M (438.4) 1::i.o SP --13 II 

0 -(13,0-14.2 l't.l Loose, olive grny -......... ,,. -... ,, .. (5Y 4 /1), SIL TY Fil'\e SAND, NR. l'IOist. -- .... :II i-- CSM), CALLUVtUM) 'I- .... -=:-14 ... ,,. - (437.2) 14.2 ·- -'5 l.7• • . 
SP ---- 7 e]T, .. 1- .. ~ (l4.~-27.1 f't,J COPIPCIC"t to dense, light 

® --- 10 ~asi:i : : 
.. 

OliVI;' Qr'"lljl (5Y 6/IJ, Fln!l' SAND, NR, da.Mp, -- l~n CSP), (ALLUVIUM) -

LOG 
BORlrG NO. 
PZ-30-4-AS 

SHEET 
l Cf 2 

DfllWNG 

Sl'l,flf FINISH 
TIME 'TIME 

l(tolD !i'!olO 

MT£ MTE 
9/27195 9/21/95 

IEW,Rl(S 

0,0 PPM PlII 

a.o PPM Pill 

~ 
8 
t!) 

3 
a:: 
0 

ii§ ... 
CI z 
a! 
~ 
< ::c 
,ii 

~ 
fa 
(!I 
C) 

9 

m ... 
Ci ru 
r 

C"l 
,q' 
ll' 

a z 
CD 
0 -, 

z 
Cl ... 
;::! ... 
.,; 

~ 
C 
Si:: :;: 
0 

In a, .... 
a, 

' g 

~ 

~ ... 
Q .., 
N 
a. 

ill 

I 
:!:I 
Ci: 



""""""" SOIL 
._AIOLAW WASTE BYBTEMB INC. 

SIT£ NAME N«> I.OCATl0N Dftll.mO MEnt00i 
4.as ;r,cn t.n.1s.2s 

SNiRJHQ METHOD: 

LAIDLAIJ/OU2 RI-FS/MO 
SPLIT SPOON, 2.0 

WEST LAKE LANPF'Il.L SHE:l.BY TUBE• 3.0 
OPERABLE UNIT 2 Wo\1UI LEVEL 

TIME 
!WE 

NIJRTH!NG• 1068!46..47 
CASING cairn 0A1'1JM tASTING, 514434.57 £1.E.VATION 451.4 

DRI.I. RIC CME 750 SUAf'ACE CONIJ110NS 
ANGLE 90' BfARING NA 

SAMPLE twlUER 

; ~ I I I SAMPI.ENIJMBER 
MD 

;I I! I DESCRlflTION OF MATERW.. 

- ... -~ <l4,2-27,l ft.) CoMpQCt to dense, light - ...... 
alive gra.y (SY 6/1), l'lne SAND, NR, dti.MP, - ... + ;, ... - (SP), (ALLUVIUM) - ... 

-16 ::::~ - 9 U' . . . - 15 e.o• : : : H - 17 170:0 

=-11 11 ... ~ w ...... - ... I. - I •-II •r-... 
fl .... e 17.7 ft. MC!l$t 

-18 ... 
.... -tr"""' @ lB,O rtv wet ..- 5 1.B' ... ~ 
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-28 Encl ol' Stlil Bar11hol11 Log a. t 28,0 l't. 

·--29 ----

BOREHOLE 
inch O,D, Hollow Steri A1,1ger 

Inch □.D.11.5 inch [.D, (SP) 

1m:::h □,D.12 13/16 ;nch l.D, CSH) 

I 
i 
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@ -----,-- ----SP -
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@ -----c-- ----SP -
@ ------ ----SP -
@ ----(423.4) 20.0 -----------

LOG 
SORIHO NO. 
PZ-304-AS 
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111,!£ TIME 
t(Jil(l U'!<IO 

DATE 0,,.1'£: 
9/1:7/95 9/27/95 

AEMMICS 
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Well No. PZ-304-AS 

Boring No X-Ref' PZ-304-AS . 
PIEZOMETER CONSTRUCTION SUMMARY 

Survey Coords: Northing: 1068146 ft . Elevation Ground Level 451.4 ft. NGVD 
EasOng: 514435 ft. Top of PVC Casing 453. 71 It. NGVD 

Drilling Summary: Construction Time log: 
Start flnish 

Total Depth 28.0 fL Task 

I 
Date Time Date Time -- -- -- --

Borehole Diameter a 114• {0.o-2a.o·) Drilling -- ---- --Casing Stickup Height 2.31 ft. CME750 9/27195 10:10 9127/96 12:H) -- -- -- --
Driller Layne-Western ---- --· --St Louis, MO -- -- -- --

Geophys. logglng: -- - -- --
Rig CME 750 Casing: -- -- -- --
Bit(s) 4 114» ID Hollow Stem Auger Bit 2• l.D. PVC SIW85 13:Ml 9/27/!JS 13:45 -- N-- -- --

-- -- -- -Drilling Fluid None -- -- -- --
Filter Placement: fl/27195 13:46 i/2'1/95 14:00 -- -- -- --Protective Casing 8x8" Square Steel, by 5' long Cementing: -- -- -- --
Development -- -- -- --
Bentonite Grout 

Well Design & Specifications Bentonite Seal 9127195 14:30 9/27/95 '"i4;is - -- -- --
Basis: Geologic Log X Geophysical Log ---
Casing string(s): C "' Casing S = Screen Well Development 

Depth String(s} Elevation 
+ 2.31 - 17.10 C1 453.71 - 434.30 ---

17.10 - 26.90 S1 434.30 - 424.50 ---
26.90 - 27.20 C2 424.50 - 424.20 ---- ----- - StabiHzation Test Data: ---- ---- --- Time pH Spec. Cond. Temp (°C) 

Casing: C1 2" dia. Schedule 80 PVC, 
!lush threaded with O-rlngs 

C2 2" dla. threaded PVC end cap 
(4" long or 0.33') 

Screen: S1 2" dla. Schedule 80 PVC, 0.01 on machlne 
cut slot. flush threaded with O-rings 

Sand Pack: 16-35 mesh Silica Sand 12.8-26.0' Recovery Data: 

Filter Pack: 100 mesh Silica Sand 11.5-12.8' ,oo 
s.o 
BO 

Grout Seal: 6i: 
70 

~ 
50 
~o 

a< 40 

Bentonite Saal: Extra high yield Wyo-Ben (100%) ... 
30 

Slurry 3.0-11.5' 
20 

10 

Concrete: 0,0-3.0' 0 
0 ::eo +O eo eo 100 

TIME (Minutes) 

Comments: 

Supervised by 6. Harrington Site LAIOLAW/OU2 RI-FSIMO 
Job Number 943 2848. - Flle Name PZ304AS 



.. 
.. , iCE USE ONLY DATE RECEIVED 

REF, NO. 145102 ... ··:·:· ... MISSOURI DEPARTMENT OF 
NATURAL RESOURCES C.R. NO. CHECK NO. .. 
DIVISION OF GEOLOGY AND STATEWELLNUMBER TRANSMITTAL NO. 
LAND SURVEY 

MONITORING WELL CHECKED BY ROUTE 

CERTIFICATION RECORD APPROVED BY ENTERED 

"" "". "". 
INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR 
SlTE/FAClLITY NAME WELL NUMBER 

LAlDL,I\UJ Biz1D6e;.Tci,...\ :'.::)J',.1,,.l 11Ai2.'j LI\IJDFILL- PZ-304AS 
SITE ADDRESS I CITY STATE ZIP CODE 

°5T, Q,1,1icL£:s i2=.:. fZ-D B i:21 DGii-.Ti.::ai-1 lvig !.3<..>44 
OWNER NAME TELEPHONE 

LA1t:::it-4v,..1 V. /" """'"'" ~'f67EJ-.,( ~l J...,.,_, :E\14· 241- 371C::, 
OWNER ADDRESS I CITY STATE ZIP CODE 

I e3t> /.J. &a.o,..r:;,.,,,4.y ~,.-: Lu1..11~ Mu (.,:!,/ uz 
VARIANCE 0 YES 

DATE ISSUED LOCATION OF WELL COUNTY 
"!.:.~T. L,.,...,, . .__ 

ISSUED 0 NO SHOW LOCATION IN 
SURFACE ELEVATION ~451,4 VARIANCE NUMBER: 

V SECTION PLAT 

DESCRIBE LOCATION OF THE WELL SO WE WOULD BE ABLE TO VISIT IT 

• f\T we.sr FE:.N~ LlNf. I 14'-' ' Nu(;JH OF SMALLEST Y, LARGEST 'A 

~uun-lv.lEST ~l\.lct: ~&N~~ ___ ¼ ---'· ---'· ---'· 
sec. ___ TWN. 4J N,RNG. '5 

..._ggRW 

LAT. 3~. 4i.., ~ .. LONG.~• ~· :sa N 

MONITORING WELL INSTALLATION 
LA'/ NE. v,J s.:s,e: l'l>,.\ 

PERMIT 
CONTRACTOR'S NAME C..., .. '"I"', NUMBER c .. ::a~l~ '5~ WPH 
DRILLING CONTRACTOR'S 

LA 'I >.Its: \N"'~I Cc:i., \>,..Jc., 
PERMIT 

NAME NUMBER c...:.i...:,\~S-~ WPV. 

WELL CONSTRUCTION INFORMATION 

m, 0 MONITORING WELL TYPE OF 0 HAZARDOUS MATERIAL 
MONITORING FOR: {CHECK ALL THAT APPLY) 

OF gJ PIEZOMETER POTEH- 121 LANDFILL 0 OTHER 8v.o.c. 0 METALS 0 PETROLEUM PRODUCT WELL TIALSm 0 OTHER D LU.S.T. 0 OTHER. ONLY 
PRO- LENGTH DIAMETER OF WEIGHT OR DIAMETER ANO JOIITTS D THREADED MATERIAL 0 THERMO PLASTIC LOCKING CAP? TECTIVE CASING SOR I DEPTH OF 

CASING 
D~lOLEIN. 0 MECHANICAL 0 WELDED !ID STEEL 0 FLUOR□ POLYMER ~ YES O NO 

1
,0ETAILS 5 a-,.~ IN. 0,18a' 0 OTHER TYPE lF USED " 2" FT. 

CAP VENTED MATERIAL DEPTH FROM THE SURFACE 
~ ABOVE 

DESCRIBE HOW THE FLUSH MOUNT WAS 

0 YES D NO CASING 0 CEMENT TO THE BOTTOM OF THE TYPE OF CONSTRUCTED . CASING GROUT SEAL • ' SURFACE GROUND ''•~· GROUT (ii CONCRETE WEEP HOLE? DETAILS COMPLE . 0 FLUSH 

~ YES D NO 0 OTHER ___ :3,D TION 

"· MOUNT 

CENTRALIZER USED ~ND MATERIAL 
ON RISER 

□ YES 0 STAINLESS STEEL □ OTHER LOCATED AT 

LENGTH DIAMETER OF WEIGHT OR DIAMETER OF JOINTS 18] THREADED MATERIAL ~ THERMO PLASTIC RISER RISER PIPE SOR# DRILLHDLE 
0 MECHANICAL O WELDED D STEEL 0 FLUOR□ POLYMER 

PIPE 
DETAILS 

21-1,3 "· 2 '"· :,cµ &, f:3,'/4 '"· 0 OTHER 0 OTHER 

0 CEMENT SLIJRRY 0 CEMENT/BENTONITE SLURRY MATERIAL LENGTH OF BENTON I TE SEAL 

iJ BENTONITE SLURRY BAGS OF BENTONITE "" INSTALLED IN 
ANNULAR BENTONITE 8J UNSATURATED SEAL 0 NON SLURRY BENTONJTE 

CEMENT USED SEAL li!ill SLURRY Ii] CHIPS·· 
%BENTONITEUSEQ __ ZONE 

TYPE; 
WATER USEO/EAG GAL 0 GRANULAR □ PELLETS 8,5' 0 SATURATED ZONE 

me GRAIN SIZE LENGTH OF FILTER METHOOOF Information In lhl• 
PRIMARY I[! SAND PACK INSTALLATION coh,mn la be FEET 

FORMATION FILTER 
~ M~~UFACTUREO 

IUIJl)lltd In lh Fttl FROM 
DESCRIPTION PACK 

llo·35 15,2. "· µ.s.A. Poue lromSurfac• SURFACE 

""'"= TYPE GRAIN SIZE LENGTH OF FIL TEA METHOD OF 
Chf~ :::.·t1t SECONDARY gJ SAND PACK INSTALLATION 

FILTER 
~ ~!~~FACTURED 

Dtplh la batla111 ol 
PACK loo 1,3 " J-1,5.A, Pooa.. 

Prollell-■ C1sln11 

.5.o Su~ 
LENGTH OF SCREEN DIAMETER SLOT SIZE WE!GHTOR MATERIAL 

WELL SOR# ffJ PLASTIC 
SCREEN 

ID I=! STEEL Oeplh ta Bua of 
"· 2 '" lo ~c!HBu -·. ·--- --· .,_ ·-- Annular Saal: 11,5 

LENGTH OF SUMP DIAMETER OF SUMP MATERIAL 
SUMP 0 PVC 0 STEEL 

DETAILS ~ ~-=-~~~0 POLYMER Dtplh la Ban al 
Btnlan!lt Sta!: /1,5 

WAS THE WEU BACK MATERIAL USED LENGTH OF BACK FILLED 
BACK FILLED? 

BORE HOLE 01plh la Tap of 
12,8 FILL 0 YES li<J NO 

Prfmlfl' FIIIIII' Pack: 

Otplh la Tap ol 1111 13•.28 :S,1n..\ 
STATIC WATER LEVEL FEET FROM MULTIPLE CASED WELLS Scntn: IA,o MEASURING POIITT 

SUBMIT ADDITIONAL AS BUILT DIAGRAM SHOWING WELL 
DATE OF STATIC WATER LEVEL CONSTRUCTION DETAILS INCLUDING TYPE ANO SIZE OF ALL 

CASING. HOLE DIAMETERS. AND GROUT USED. 

MEASURING POINT FOR STATIC WATER LEVEL JS DRILLING EQUIPMENT 

-4'/s µ,'5,A, 
Otplh la Bollom al 

U3.o llJ TOP OF RISER PIPE 0 AIR ROTARY 8J AUGER TYPE lhekrun: 
0 OTHER To!JII Otplh: 28,o 
ELEVATION OF MEASURING POINT 0 REVERSE 0 OTHER QA TEWELL DRILLING WAS COMPLETED _,, .e;.,,,, 

ROTARY '1·21·95' 
I HEREBY CERTIFY THAT THE MONITORING WELL HEREIN DESCRIBED WAS CONSTRUCTED IN ACCORDANCE WITH THE DEPARTMENT 

OF NATURAL RESOURCES REQUIREMENTS FOR THE CONSTRUCTION OF MONITORING WELLS. 

SIGNATURE PR!,.,ARY CONTl~~TOAIPERMIT' 

()H\,).,~ ~'f.11\,., ;) \ Lt I DATE -17~:E DRli~ERM1. • 

11·1:5-~5" -· ['hL ··"·' IA 
I OATE 

I I ·15-'fS" 
MO 700-141517-95) .''/ DISTRIBUTION: WHITE/OlV!SION CANARYIMbNITOAING WELL CONTRACTOR L~K/OWNER @ .. C'rC.10 • .,.v 

., MAJL WHITE COPY TO: DEPARTMENT OF NATURAL RESOURCES, P.O. BOX 2SO. ROL A, MO 85402 
ENCLOSE $JS PER MONITOAJNG WELL FOR THE CERTIFICATION FEE WITHIN 60 DAYS AFTER WELL COMPLETION 



Ill/Ill# 
Ulllt.AW WAST! a'ti'i"Eiis iNC. 

SOIL BOREHOLE 
srrt NIWE NfJ LOCATICH 0RIUJNQ MDHOO; 4.2S rnc;J, " e.2s 1nch Hallo• neo,. 

AUQIH' ta 38.5 F"t; 3..625 im:h Mud Ro\ii.-y 4i!,D~63.0 F'1, 

4,i:!S lnc:h >< 8.li:S lllr;h H<Jlla• St.,.,. Au9...- 3B,5-6.C.Q Ft. 

SAMPlN) IIEntOO: CALlf"ORNfA BARREL CCB) 

LAIDLAIJ/□ue 121-rstM□ 
SPL[T SPOON• 2.0 lnch □,D./1.5 Inch I.D. (SP) 

WEST LAKE LANDrlLL SHELBY TUBE• 3Jl Inch 0,D,/2 13/16 mch I.D. <SH> 
OPERABLE UNIT 2 WATER Lf.VEl. ~2.SS fT 

llilE a,os 
DAlE 1D✓19/95 

NORTHING, 1068064.':33 
CASING DEPnt 0,,TIJY EASTING• 515633.57 EUVA'hCIN 457,6 40.0 F'T-

DRIU. Rte CHE 750 SURFACE CONl1fflOHS Gro.vet roa.cl bO.SI!. 

ANGt.£ 90• EMINC NA 

&Wflt.E HMOilER 

l 3 I I I SULE NIMER I 
~ "'° I I! D£$CRIPl10N OF' MA1DIW. 

I 

- (0,0-36,0 ft,) No i;a.Mples collected, see -I- Soll Borehole Log LR-l0-1 far descr1pt;ons -i- --- -:::- 31 --i- -i- -.._ -:::::-32 --i- -- --=--u --..... -L- -i- --- -::_- 34 --.... -i- -~ -'i::::"""35 --.... -.... -.... uat.6> 36.0 -~36 .. l't .. (;36Jl-.i4.::i l"t,) CoMpo.ct "ta dense, d!U'k -6 ~ -- B .... ~ 9ro.y CN3), 4'lne SAND, tro.ce to lrttte Sitt, -- 21 C10l0 "'"',.; NR, wet, CSP), <ALLUVIUM) -- SP -:::-37 50 ...... (0 --- . , .. - -- ...... FrcM 37.5-42.0 f't., l::iecQl'les very dense --- ..... , -~38 :::: ~ ~ -12 IJ' :::: M -.... 41 !ii" .... ' -.... 50 C55:0 -i- . ,. .. SP -~39 ::::~ @ --.... , ..... -.. .. + .. .... .. ..... -.... . .... -i..- -40 I II. i,...,,.. -- -21 2.0• I ,I, ,t, -i- -..... .. " .. .... 43 w -··· --- 53 IIICl:t 
..... -i- ..... SP -:::-41 45 ......... -. ,,. ... 

® ... ., .., -.... ..... -..... I a-1• -.... ..... -.. ~ . 
:::-42 ..... ~" fror1 42.0~45.o f"t. becC!'\eS c:a..,p11ct, with 

,--.- -4 U:?'; I 11• -.... s 'lf.!!" .... M occ:11.s,on11l tnrn Cl/2 In,) layers al' -..... ..... G 1£1:0 .... l'ledll.lM gra.y CN4), SANDY CLAY, (CL) -.... I lltl SP ---43 9 ..... 
0 -■ I I-• ;....... -- ..... -... ,. .... .. ... --- ..... -:::-.u 5 

•••• I- - -u· ::::~ SP -i- 9 ear • ti It 

® -.... 20 Cl'll2) -.... !~n •••I I -....... 

LOG 
BOflM: NO. 
PZ-305-AI 

SHEET 
l Of' 3 

0RWNO 

STNn' ,..ISH 
11ME TIii£ 

ll•Clll 8•38 

~TE Di\TE 
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"''"""' SOIL BOREHOLE 
LAIDLAW WAilTE SVITIMI IMC. 

SITE: NM£ HG LOCAllOH DR1UJNC UEJH0D: 4.25 a,ch .: 8.25 Inch Hollo,, StP .. 

Augrr ta 38.5 Pt,1 3.625 ,r,c;h Hultl Rotu•y 41!.11-6::l,Q ft, 

4-l!S ll!Ch x a.zs. inch Hou .... S:t,in AugP,. 38.5-64,11 rt. 

SMFtJN0 MEnfOO: CALifllRNIA BARREL (CB> 

l.AIDLAW/OUE RI-F'S/MO 
SPLIT SPOON, !!-0 Inch O..tt✓l.5 1nr:h tD. CSP) 

\IE:ST I.AKE LANDFILi. SHELBY TUBE• 3.0 rnch llD,/2 13/16 inch I,D, (SHJ 
OPERABLE UNIT 2 WA1ER lE.VE1. ::i2.8S FT 

TIME 8•05 
~lE 10/19/95 

NORTHING• 1068064,93 
(NIMQ ID'IH Dll'I\IM EASTING• 515633.57 El.f.VATIOH 457 .6 40.0 F'T. 

DRILL RIQ CME 7S0 SURf'NX c::aNCm0NS G,-a.vel r-oa.d bo.se. 

ANlllE 90• EltMN NA 

SNAPLE HM,IYeR 

-a I I I SotMPLEHll&R I 
; 111,J I OESCRIP1l0M OF llfA1EIIW. 

.... ;::.M C36.0-S4.S ft.) Ccl'!pa.ct ta d1rnse, d=k S? -.... .. • • I ;._ gra.y (NJ), !"me SAND, tr11.ce to ltl:tle Sll't. @ -.... I •• I -.... .. ~ - NR, wet, CSP), (ALLUVIUM> -;::--1-6 : :; :a- ,__ -19 1,3' I *-II' -.... 2& 2.0' : : : • M -.... 
24 ~5:P ...... SP -.... -::-47 30 ...... 

© -1111 • ,_. -- -.... , - ... -' .... --41! - ... .,_ - -Hi 1.1' ... -- ..... ,i; 

I- 28 2.0' ..... -I- 34 115?1 -=••,I: SP -1-o : : : : t -
:::-49 33 

0 -.. •◄ 4 -- .... -- ... -I- ... - -
;:::- 50 I • • I 1-1- - -22 1,7' ' .. , -,._ 
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® -. . . -- ...... -,- •"I-I - -.... .... - .... 1 -=-52 .... - ~ -10 LD' 
... 
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-- 12 air 

6"11 ■ I -- so 150:C ..... 
SP -- ... -=-53 22 ... - ® -II- "' ... ... -- I f-f • -- f ◄ <I; I -..... - -::-54 

... - t- -._.,.. r 

10 1.4' ... -- 13 u : : : . M -- 20 (7010 <545-&4.0 f't.) C01'1p11t:t to dense, l'!ediYf'I SP -- ... -=-55 23 do.rk gro.y CN4), f'-r, SAND, tro.ci.-
® -..... Slit, NR, wet, (SP), (ALLUVIUM) -- ..... - -..... - ..... -- .... -=-56 ..... - ~ -12 I.I' ... ~ -- 14 2.0' ... -- 20 !iS:O I • 4- I 

SP -- • • • I -::;-57 26 Ill .. I 

® -... - -4 I ~ ! .... . .. -.... . .. -.... .. . --:-58 
... -- ..,._ -... 

ll I.a' ... 
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-. 14 u -- t••· -22 ffl0'.0 ' .. SP - ... -:::- 59 28 f111 I - @ -... -... ..... -... ...... -..... ,_ ........ -
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""""""' LAIDLAW WASTI! avtriilila IHC. 
SOIL BOREHOLE 

SffE NAME MO t.0CA1'ION OfUUJNG llllH00; 4.-25 Inch it 8-25 ,n,:;h HQlla,i St,ir, 

Auger to 38,5 f''t-; 3-625 inch Mud Rctllry <12.0~6:l.Q f'-t; 

4.i!.5 Inch K SJ!S ind, Halto• St~ Augl!r 38,'5-6<1.0 Ft, 

SWPLIG UElff0D: CAl.ifDRNlA BARREL <CIJ) 

LAIDLAI.IIDU2 Rt-rSIM□ 
SPLIT SP!JDNt 2,0 Inch 0.D./1.5 rnch I.D. (SP> 

\,/£ST LAKE LANDrILL SHELBY TUEi£• 3,0 inch 0,D./2 13/16 men I.D. CSH) 
OPERABLE UNIT 2 WfflR I.I.Va. ~2.B5 F'T 

TIIE a,05 
1»<1E ltl/19/95 

NORTHING• 106806◄.93 
CASINQ DEPTH DATUM EASTCNG• 515633.57 atVAllON 457,6 ◄o.o rr. 

DRIIJ. RIG CME 7SO SURf'J« OOtlO(tl0NS Gro.vet ..-oa.d bo.se, 

NO.£ 90• SfNING NA 

MIPI..E HNofMER 

n 3 I I I SMFI.! NIA&R I 
NI> I li!i ~ DESCRIPt10H (If' Mm:Rl,IIL 

I 
..... !4 1.a· .... ~ ('54.5-64.0 Ft,) Cor,pa.ct to dense, i,ediur1 -.... 13 1iif ..... dnrk grey CN4), f'-M SAND. tra.ce -.... t4 tsa:o .., ...... 

SIL t, NR, wet, CSP), CALLUVIUl-i) -.... SP -::-61 19 ....... :..... 

@ -..... ...... -... IF••• -..... ... ..... -
i,.. 

...... ---e2 "'*"* - -4141•· I---.... 14 1,1' ..... -..... 14 l!iF . ... ~ -...... - 15 ic:lllll ..... SP -
:...63 17 -

: ! : : '- @ -- -.__ ..... -...... .,_ 
11--.1! I -I,. II-••. C393.6> IS,4.0 -

~64 Encl 01' Soil Borehoh! Log o.t 64,0 ft. --.... -- -I,... -
=-65 --... -I- -.... -=:-G& --- -- -- --67 -- -- -- -- -=-SB --- -- -- --69 -- -- -- -- --10 -- -- -- -- --71 -.... -.... -.... -- -=-72 --- -- -- -773 --. -- -- -=.-74 --.... -.... -- -

LOG 
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Well No. PZ-305-AI 

Boring No. X-Ref: PZ-305-AI 

PIEZOMETER CONSTRUCTION SUMMARY 

I I Survey Coords: Northing: 1068055 Ir. Elevatlon Ground Level 457.6 ft. NGVD 
,....._ 

Eastln:!i!: 515634 ft. Top of PVC Casing 459.28 ft. NGVD '-'! 
-o 

Drilling Summary: Construction Time log: 
Start Finish 

Total Depth 64.0 ft. Task Date Time Date Time -- --Borehole Diameter 8 114' (O,O-f,14.0') Drilling -- -- -- --
Casing Stickup Height 1.68 ft. CME750 10/18/95 11:00 10/19/95 a::w - -- -- --

""10 
Drlller Layne-Western --

St. Louis, MO -- -- -.-- -- -- --Geophys. Logging: -- -- -- --C Rig CME750 Casing: 
~ -- -- -- --

8ll(S) 4 1/4" ID Hollow Stem Auger Bit 2.- 1.0.l>VC T0/111/96 1Q;22 10/19195 10:30 

i -- -- --3/B" Tricone Bit ---- -- --
Drilling Fluld Bentonlte Mud below 28.0' 

'"'20 ~ ~ -- - -Filter Placement: 10/19/lilti 10:39 ~ 11l;24 a. -- -- --I Protective Casing Bx8" SQuare Steel, by 5' fong Cementing: -- -- -- --
~ 

Development -- ~- ~ --
Bentonlte Grout 10/19/116 111;32 10/111/95 11:15 

Well Design & Specifications Bentonrte Seal ~ ~ 10119/&5 10::12 -- - -- --
'"JO Basis: Geologic Log ~ Geophysical Log -

~ Casing string(s): C .. casing s "' Screen Well Development 

Depth String(s} Elevation - + 1.68 - 53.20 01 459.28 - 404.40 ''. 
'' 53.20 63.00 S1 404.40 394.60 .. ' - -
'' 63.00 63.30 C2 394.60 394.30 .. - -.. -.. - -. ' 

Stabilization Test Data: . ' - -
. ' -'. - -. ' ---.. Time pH Spec. Cond. Temp(°C) '. .. Casing: C1 2" dia. Schedule 80 PVC, . ' 

50 ::: :::~ '. flush threaded with a-rings .. 
... .. 02 2" dia. threaded PVC end cap ... . . ... . .. ... ... ' . {4" long or 0.33') :::"='::: '' 

:,::-:;: '. Screen: S1 2" dla. Schedule 80 PVC, 0.010" machine .. ···- .. 
:~: - '' cut slot, flush threaded with 0-rings 
-·~ .. .. . . -·-... - .. I•• Sand Pack: 16-35 mesh Silica Sand 49.7-63.3' Recovery Data: ... 

""60 · .. ' .. 
··- . . 
~=~ - .. - .. ' . .. , .. 
,,, ---- .. ~ Filter Pack: 100 mesh SIiica Sand 49.2-49.7' HID 

00 
BO 

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry ! 
70 
eo 

3.0-40.0' = -70 <IC 

Bentonite Seal: Extra high yield Wyo-Ben (100%) " 30 

Slurry 40.0-49.2' 
20 
1CI 

Concrete: 0,0-3.0' 
0 .. o 100 0 :110 60 BO 

TIME (Minutes} 

Comments: 
'"80 

! 
l Not lo Si,cle Supervised by M. Sandlort Slte 1.AIDLAW/OU2 RI-FS/MO 

Job Numbet 943 2848 - File Name PZ305AJ 



.. 
OFFICE USE ONLY DATE RECEIVED 

REF. NO, 145104 

• 
MISSOURI DEPARTMENT OF 
NATURAL RESOURCES C.R.NO. CHECK NO. 

DIVISION OF GEOLOGY AND STATE WELL NUMBER TRANSMITTAL NO. 

LAND SURVEY 

MONITORING WELL 
CHECKED BY ROUTE 

CERTIFICATION RECORD APPROVED BY ENTERED 

"". "" "" INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR 
SITEIFACILITY NAME WELL NUMBER 

LAIDlA<I./ BJ?.ID6ETw SAk//TA,N lA1JDF1LL P:i!.· 3oSAI 
SITE ADDRESS I CITY STATE ZIP CODE 

Sr. 6JA/2.1.E5 ,Zoci,. /2.o. Bi,.1 PGs:n,..i Mo Go.3o44 
OWNER NAME TELEPHONE 

LMDLMJ V.IA5Tt£ $~5Tl</Y15 /1-1c. :3/-4·24/-3110 
OWNER ADDRESS 

'CITY 
STATE ZIPCOOE 

/B:>8 ~,. Biz.DA□IL>A ,f 5T. L""'-:, Mo ~~Juel. 

VARIANCE □ YES 
DATE ISSUED LOCATION OF WELL COUNTY :!o!T, w.,.i_,,s 

ISSUED ill NO 
SHOW LOCATION IN 

SURFACE ELEVATION ,45],t,::, VARIANCE NUMBER: 
V SECTION PLAT 

DESCAlBE LOCATION OF THE WELL SO WE WOULD BE ABLE TO VISIT ff 

• &uru ur {.!v~J~~~\l"l ;:;.~l_VE:y_oe_ go' ~uuJ1:le:;A.::.T SMALLEST 1/, LARGEST 't. 

u< [?.uAOVIA~!, ltd V.tf:~T "" ~MALL.. BvlLf.:>11..1@ ___ y, ___ ¼ ___ ¼ ___ y, 

47 SEC. ___ TWN. N,RNG. 5 ._s9RW 

LAT. --2.Q_o _fr_: _::l_H LONG.~• ~- 44 . 

MONITORING WELL INSTALLATION 
W•:srre.,:w 

PERMIT 

CONTRACTOR'S NAME LMI-Jf:. Co., /,-.ic:. NUMBER CJWl..)51=, II IP/,'l 

DRILLING CONTRACTOR'S 
LA~J.Je: Wr,;.,ST£/2'i Cu,/ .... 1c. 

PERMIT 

NAME NUMBER c..v1:,.Se, V,IP.1,1 

WELL CONSTRUCT/ON INFORMATION 

□ MONITORING WELL TYPE OF 0 HAZARDOUS MATERIAL 
MONITORING FOR: (CHECK ALL THAT APPLY) m, 

OF rn PIEZOMETER POTEN• t8J LANDFILL □ OTHER [g] v.o.c. □ METALS □ PETROLEUM PRODUCT 
WELL 

□ OTHER 
TIALSITE 

□ L.U.S.T. 0 OTHER ONLY 

PRO• LENGTH DIAMETER OF WEJGHTOR DIAMETER AND JOINTS 0 THREADED MATERIAL □ THERMO PLASTIC LOCKING CAP1 
TECTIVE CASING SOR I DEPTHDF 
CASING Dm'3~LEIN. 0 MECHANICAL □ WELDED (gJ STEEL □ FLUORO POLYMER [:g:lyEs □ NO 
DETAILS 5 e,e D,18,8;' 0 OTHER IIIF USED\ "· '"· ,_" TYPE 

CAP VENTED MATERIAL DEPTH FROM THE SURFACE 00 ABOVE 
DESCRIBE HOW THE FLUSH MOUNT WAS 

D CEMENT 
TO THE BOTTOM OF THE TYPE OF CONSTRUCTED 

lisl YES □ NO CASING 
CASING GROUT SEAL ··• ~- SURFACI ·· -- GROUND_,,_,_._;,,· GROUT 

1&1.-CONCAETE 
. 

~ .:,, . 
WEEPHOLE7 DETAILS COMPLE• □ FLUSH •. 

IZl YES □ NO 
□ OTHER __ .3,0 

TION 

"· MOUNT 

CENTRALIZER USED l'!J NO MATERIAL 

ON RISER 
□ YES LOCATED AT □ STAINLESS STEEL □ OTHER 

LENGTH DIAMETER OF WEIGHT OR DIAMETER OF JOINTS ltJ THREADED MATERIAL ~ THERMO PLASTIC 
RISER RISER PIPE SOR r DRILL HOLE 

□ MECHANICAL □ WELDED 0 STEEL 0 FLUOROPOLYMER PIPE JJll/88/t, DETAILS 55,1 "· 2. '"· SCl-!80 □ OTHER 0 OTHER 

0 CEMENTSLURRY 0 CEMENT/BENTONITESLURRY MATERIAL LENGTH OF BENTONITE SEAL 

~ BENTONlTE SLURRY BAGS OF BENTONITE SEAC INSTALLED IN 
ANNULAR BENTOHITE 0 UNSATURATED SEAL 0 NON SLURRY BENTON1TE 

CEMENT USED SEAL ~ SLURRY □ CHIPS • .. 
.,. BENTONITE USED __ ZONE 

TYPE: WATER USED/BAG GAL □ GRANULAR □ PELLETS 'l, 2.. &J SATURATED ZONE 

mE GRAIN SIZE LENGTH OF FILTER METHOD OF lnlonnalkm In llll1 . 

PRIMARY Kl SANO PACK INSTALLATION column Ill IN FEET 
FORMATION 

FILTER R MANUFACTURED 
tuppHMI In th• FHI FROM DESCRIPTION 

PACK 1(,-35 14-~ "· T'2.E:MIC lrom Sutlac• SURFACE .. """·' column 

TYeE GRAIN SIZE LENG1'H OF FILTER METHOD OF o-z. G~ve\ SECONDARY ii SAND PACK INSTALLATION 
FILTER Depth 111 boll11m of 

PACK R ~!~~FACTUREO /OD 0,-S "· Tr.::c,M1S: 
Prnl..:!I•• Cuing 

3,o z-10 !!1iH 11 c. l,1,/ Sut 

LENGTH OF SCREEN DIAMETER SLOT SIZE WEIGHT OR MATERIAL /r;;i- /8, ~-.1+ 
WELL SOAI .KJ PLASTIC 

SCREEN 
/I) B STEEL -·· te• z~ ~,I-\,\/ c.ltt"/ ID 2. - Otplh Ill a ... of 

" '" .5Cl-l8u "' , ,ncn pn, vucc Annular Su~ 4o.o 
LENGTH OF SUMP DIAMETER OF SUMP MATERIAL .25- ;..4 .Sc.t-u..\ 

SUMP □ PVC O STEEL 
DETAILS R FLU~~o POL YMEA Daplh \II Ban of 

Btntontlt Seal: 4q., 
WAS THE WELL BACK MATERIAL USED LENGTH OF BACK FILLED 

BACK FILLEO? BOREHOLE Depth to Top al ,iq.-, 
FILL 0 YES i!J NO 

Primary Flller Pack: 

O•plh 111 Top ol 11111 
STATIC WATER LEVEL FEET FROM MULTIPLE CASED WELLS k1Hn: :,.i,o 

'-IEASURING PO/NT SUBMIT AOOITIONAL AS BUILT DIAGf\Alol SHOWING WELL 
DATE OF STATIC WATER LEVEL CONSTRUCTION OETAILS INCLUDING TYPE AND SIZE OF ALL 

CASING. HOLE OIAMETERS. ANO GROUT USED. 

MEASURING POINT FOA STATIC WATER LEVEL IS DRILLING EQUIPMENT O-iith to B11H11m ol 
KJ TOP OF RISER PIPE 0 AIR ROTARY ~ AUGER TYPE 4 •/4 f.l.~.I\. lh• SCJetn: "4,o 
□ OTHER Tobi Depth: 44,~ 
ELEVATION OF MEASiRglG POINT 0 REVERSE 0 OTHER DATE WELL DRILLING WAS COMPLETED 

4,;9, ROTARY ID· l'l ·'/5 
I HEREBY CERTIFY THAT THE MONITORING WELL HEREIN DESCRIBED WAS CONSTRUCTED JN ACCORDANCE WITH THE DEPARTMENT 

OF NATURAL RESOURCES REQUIREMENTS FOR THE CONSTRUCTION OF MONrTORING WELLS. 

Sl"ATURE f'RIM~r COwCTOAIP 

,7 .. i, v\ ·' Y 1-1/ "' 1_' 

RMIT# 

),L 
[DATE 

I I· J5.q5 
~URE ORl~R/PERM1# 

Cl-H .1r1° ' I IA !DATE 

1 I· 15-'1'5' 
MO 760-1•15 {7-llS) DISTRIBUTION: WHITE/DIVISION CANARY/M"ONITORING WELL CONTRACTOR ~~':.:c°WNER @<1c-.c,1o•U1• 

MAIL WHITE COPY TO: DEPARTMENT OF NATURAL RESOURCES, P.O. BOX 250. AOL . , MO 65402 
ENCLOSE $35 PER MONITORING WELL FOR THE CERTIFICATION FEE WITHIN 60 DAYS AFTER WELL COMPLETION 
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\/\:/:Wt<).tog//:> H/Hf H 

Boring No. 

WL-204 
PTOject NoJName 

07.0803035.003.002 

Start/Finish Date Site Name a■d Location 

8/1/95 West. Lake Landfill; Brid Missouri 

Drilling Contnctor Boring Location: Arca2 

443.3 

1069685.83 

514205.01 

Hart Environmental Drilling Granad Surface Elevation: 
t---------------◄ Driller Northiag: 

Max Tinnin Eastia : 

Drilling Equipment McLare.alHart Geologist/Office 
CME-55 Drill Rig, Hollow Stem Au Tim Bi / St Louis 

Bit Sm/Type T.D. Borelaole Well lasalled? 
4 1/4• ID; 8 1/4" Hole 5' Continuous Sampler 25' S-1 
Remarks: 

-s .. ,... 
i:' .. = -= C. .. :s ~ a = ~ "" .; • .. • Q .. 

Q (I) c., = .s 

Description 

Page: 

1 of! 

WL-204 

5 5' 

Background 

(0.03--0.05) 

0.0-25.0' Native Alluvium: olive brown clayey silt grading to dark 

brown., fine.grained sand; moist to wet. 

WL-204 Background @8'wct 

10 10' (0.03--0.05) 

WL-204 Background 
15 15' (0.03--0.05) 

WL-204 Background 

20 20' (0.03--0.05) 

WL-204 Background 

25 25' (0.03--0.05) Boring terminated 25.0' 

Notes: 

Radiological samples collected at 5 and 25 feet below ground sunil.cc. 

Non-radiological samples not collected during boring activities. 

Perched water not encountered during boring activities. 

Groundwater encountered at 8 feet below ground surf.lee. 



fNVIROHUENTAL ENGIIIEERJNG CORPGR.1111/Yi 

PROJECT NAME 

WELL LOCATION 

WEST LAKE LANDFILL 

BRIDGETON. MISSOURI 

LOCKING PROTECTIVE COVER 

STEEL PROTECTIVE COVER 

t· DIAMETER 
SCH. 40 PVC RISER 

8-1 / 4~ DIA. BORING 

BENTONITE SEAL 

0.01 (J' SLOTTED 
'.l' DIAMETER PVC SCREEN 

SAND PACK 

.... ·_._ 

: .. : 

4 

MONITORING 
WELL DETAILS 
PROJECT NO. 070803035 
WELL NO. ~S:c..-.--_1;___ __ 

HART 
ENVIRONMENTAL 

DATE ~2.fl_5_ BY DRILLING 

~E-L.,__ __ -'-"NM=TOP OF PROTECTIVE COVER 
_,E..,,L.,___4:....,4c.:.6:.:::.5:..,.1 TOP OF PVC CASING 

""\ . . 
-~E=L-----'4-=2=0·=8 BOTTOM OF SCREEN 

~-'----,..;....-~'-";~ DEPTH 

j -------'-"E=L'--_4._.1=8·=3 BOTTOM OF BORING L DEPTH 

..t!QIEs.; 

1. REFER TO SOIL BORING WL-204 FOR SOIL DESCRIPTION. 
2. DETAIL NOT TO SCALE. 
3. NM = NOT MEASURED 

(Wl.OWG) 



~ MISSOURI DEPARTMENT OF NATURAL OFFICE Us;E ONLY DATE RECEIVED .. . 
RESOURCES 

.. . 
-- . .. 

GEOLOGICAL SURVEY PROGRAM REF,NO. . 514516 C 

MONITORING WELL PLUGGING C.R. NO. CHECl<~O. :· TAANSl,\ITTAI. NO. 

REGISTRATION RECORD ---
STATEWW.NUJ,.lBfR .!--.,- APfflOlll:l) BY DATE Al'f'.ROVEO ,•,· ,_.,.:. . _, 

~~ ROUT!: .. 
Phi Ph2 Ph3 

INFO.RMATION SUPP.LIED BY WELL OR PUMP INSTALLATION CONTRACTOR ·-:· ·'.~·.-.;..;::::,·;;; 
OWNER t>IAME I TSU:PHONE NUMBER VARIANCE NUMBER 

ENGINEERING MGMT.SUPPORT INC. EMSI. PAUL ROSASCO (IF APPLICABLE) 

OWNERAOORESS CITY STATE ZIPC00£ 
6023 

7220 W. JEFFERSON AVE. SUITE 406 LAKEWOOD co 80235 
ADDRESS OF WEll SITE CITY STATE ZIPCODf, REFERENCE NUMBER OF 

13570 ST. CHARLES ROCK ROAD BRIDGETON MO 63044 
ORIGINAL WEll. 
(lfl\NOWN) 

SllENM<E WELL NUMBER uATF: 

WEST LAKE LANDFILL S • 1 NIA 

LOCATION OF WEll DRILL AREA 

46 , 16.5 • 
SMALLEST LARGEST 

LAT. 38 • AREA 1 ¼ ¼ ¼ -- ---- -- -- - -
90 • 27 2.0 • COUl{TY 

Sec. Township North Range 0 East □ West LONG. -- ------ ST. LOUIS 

PLUGGING INFORMATION . -- ;c .. , ~-..... _ .,- --- < 
ORIGINAL DRILLER (IF KNOWN) I DATE ORIGNALL y STATIC WATJ!R LEVB. ORII.LER NOTES 

DRILLED 

NIA NIA 

ll) MONITORING WELL 0 SOIL BORING(S) I Boring Diameter: IN. 
DEPTli Of WELL LENGTH OF RISER QUANTITY DEPTH TYPEOf FILL MATERIAL 

23 FT. NIA - -- FT, SGS 
0 Gravel 
□ Sand 

SCREEN/RISER 011\1,IETER WEll SCREEN ANO Rl5.ER REMOVE07 0 Other 

□Yes AMOUNT OF Fill USEO 

2 IN. G?]No □TONS - -
Ocue1c 

PUMP AND SAMPLING EOUIPMElff CASINO REMOVEO? YARDS 
REMOVED? 

0Yes ON/A 
DEPTH TO TOP OF FI.L 

□ Yes IZ)N/A 
TOTAL TOTAL FT. 

□ No □ No BORING(S) FT. ----- --
GROUT INSTALl>.TION GROUT MATERIAi. useo HOW tMNY GAU.OHS OF WATER TOTAL NUMBER OF BAGS 
METliOO MJ)(EI) PER BAO OF CEMENT OR OF GROUT USED 

0 Gravity 
Neal Cement Bentonile BENTONITE? 

2 
IZl Tremie 0 Hi-Early 0 Slurry 0 Granular 0 Pellets 5 POUNDS OF GROUT PER 

0 Excavation 0 Type 1 □ Chips 0 Other BAG 

0 Hydrated lo SaturaUon 50 
DA'J"E 1" WEtl l'tUGGEO DATE LAST WELl PlUGGEo FINISHED SURFACE MATERIAL SURFACE MATERW 

0Soil 0 Concrete 
LENGTH 

04/13/2016 04/15/2016 0 Asphalt 0 Other FT. ___ IN. --
REMARKS REASON FOR ASANDONMi;N r 

(REDI JOB# 162075-AB) 

I hereby certify that the monitoring well herein described was plugged in accordance with the Departmen( of Natural Resources 
requirements for the plugging of wells. 
SIGNI\TIIRl~rRI_!;?< CONTRACTOR) SIGNATURE (CONTRACTOR) ·-iL PERMIT NUIIARER ~Jj,2-)/1; __..,,,.-- - \\'>. \- ~{_v_ >"v\.\ :o,_,.\\( '-+Lf -~~ Y"h 

~ 1TNUM8ER 

I r1'~t1,6 SIC;NATURE (APPRENTICE) PERMIT NUMBER DATE 
1 331:,e - M. 

M0,781).2161 (1•12) RE•11T TO: MISSOURI DlcPARTIIIENT OF NATURAL RESO\JRCES, DIVISION OF GEOLOGY AND LANO SURVEY 
WELLHEAD PROTECllON SECTION, PO BOX 25D, ROLLA, MO 65◄02 573,36B-2185 

ENCLOSE $SO FEEIVJlH REGtSTRATIONAECORD WITHIN 6D DAYS AFTER WEl.l PLUGGING OR WITHIN 180 DAYS AFTER THE PLUOGINO OF TEMPOR/\RY WELLS 



MG@Jen --HarE 
Boriag No. 

s-s WL-105C 
Projtd No.lName 

07.080303.5.003,002 

Start/Fiaisll Datt Sitt Name ud Locacio• 

8/15/95 West Lake Landfill: • 
DrilliDC Contractor Boria& Loudoa: 

Hart &W'011111C111a.l Drillin Gruaad Slll'&ee Elentior. --------------i Driller Nordi-c: 

Mu:Tinnia 

Mlsaouri 

Anal 

46.5.7 

1069155.14 

515901.0J 

Drilllq Eqaipaieat 
CMB-55 Dnll Ri Hollow Stan All 

McLanlllllart Gc:elogist/Oftke 
Time· I St. Louis 

Pqe: 

loft 

BUSI~ T.D. Benllole Wei I~ 
4 l/4" ID: 8 1/4" Hole ler 43' S-5 
Remnrk!: 

None 0.7 0.0-30.0' Land1iff Odlris: trashy debris coa:sisting of cloth. wood, 

~ Taken rope, and plastic; soil comisting of brown aad gmy silt. and 
crushed rode; cfiy IO moisl. 

None 0.2 
IO Taken 

"None BackptJUnd 
15 Taba (0.02-0.04) 

None Background 
20 Taken (0.02--0.04) 

None Background 
25 Taken 0.02-0.04) 

None Backgroimd 

30 Taken (0.02-0.04} JO'wet 

30.043.0' Nam AlluYiym: dm gray c:layr:y sill grading to fi.ac 

None Background to como,graiaed sand and gravel; wet. 

35 Taken 0.02-0.04) 

None Background 

40 Taken (0.02-0.04) 

None Background 

4:5 Taken (D.02-0.04) Sorin tcrminared@43.0' 

Note$: 

lbdiologic:al samples oot c:ollccll:ld during boring Klivicics; dowuholc logging irxticatm 

elevated gamma readings lnlm 1..5--S.5' 

Non-radiological samples IIClt c:ollccieddariog boringadiv-.. 
Pcn:hcd wara- u enc:ouncered dwing boring acmacs. 
GroundW11tet ~ at 30 rec. below grollnd suni.oi:. 



ENVIRONI.IENTAL [NG/NffRING CORPORA 71DN 

PROJECT NAME WEST LAKE LANDFILL 

MONITORING 
WELL DETAILS 
PROJECT NO. 070803035 
WELL NO. --=S=---__,5::,...._ __ 

WELL LOCATION BRIDGETON, MISSOURI 

HART 
ENVIRONMENTAL 

DATE ~J~9.Q_ BY DRILLING 

(W5.DWG) 

LOCKING PROTIECTIVE COVER 

PVC VENTED SUP CAP 

SlEEL PROTIECTIVE COYER 

2" DIAMETER 
SCH. 40 PVC RISER 

BENTONITE 
GROUT 

8-1/4" DIA. BORING 

BENTONITE SEAL 

0.01 (j' SLOTTED 
'l' DIAMETER PVC SCREEN 

SAND PACK 

NOTES: 

... 

... 

... 

~E=L~ __ N_M_TOP OF PROTECTIVE COVER 

~E=L~_4_68_._65_TOP OF PVC CASING 

EL 438· 7 TOP OF BENTONITE SEAL 
DEPTH 

., : :: __ · ~- ---........ 6~PTH 435.7 TOP OF SAND PACK 

?.:·~- = :~-:· \6~PTH 435·7 TOP OF SCREEN 

-~EL-. --4=25~·~7 BOTTOM OF SCREEN 
. DEPTH 

L..CL--"---"'--'-j' ,_.. ~'-=E~L==--4~1~5'--'-.4 BOTTOM OF BORING 
DEPTH 

1. REFER TO SOIL BORING WL-105C FOR SOIL DESCRIPTION. 
2. DETAIL NOT TO SCALE. 
3. NM = NOT MEASURED 



Bori11g No. 

S-8 WL•228 
StartlFinish Dale 

9ltSl9S 

DriUiac Co•tnecor 

Projec:t NoJNa111e 

07.0IOJ0JS.003.002 

Site Name 111d Loc:1tion 

West Like Landfill: Brid , Missouri 

Borinc Locadou: 
Hm fnvinlllfflClltal Orillin Gto1111d S.rf'ace Elev1cio11: 1------------------1 

Areal 
441.6 

1071044.JS 

514124.16 

Driller Nordaiq: 

Mu: Tinnin Eatiq: 

Drilia1 Eqaipme•t 
CME-SS Drill Ri Hollow Stan Au 

BitSm/l)'pe 
4 l/49[0; I 1/4" Hole lc:r 
Remarks: 

i: u -::' - V .. .. 
t 11. .. :; a e >It ... 

"C • .. • S! .. e = C'll C = 

McLarealllut~Oke 
rime· tSLLouis 

T.J>. Borebole Wei IIIStalled! 
29.J' s-& 

WL-228 Background 0.0-29.J' Nariye Allpyium: olNC brown saady mt and silty clay 

P11e: 

f ofl 

s 5' (0.01-0.04) giadiligto dine gray mcdiillll to ~med Sffli; dry to wa. 

10 

15 

20 

25 

30 

WL•22S Background 

10' (0,01-0.04) @I0'wet 

WL-228 S..dcgmu.nd 
15' (O.OI-t.1.04) .,.. 

WL-228 &dcground 

20' (0.01-0.04) 

WL-228 Baclcgrouad 
25' (0.0 t-0.04) 

NCX!C Baclcgrouad 
Takm (0.01--0.04) 

Radiological Slffl!lll:s co!lecto:1 at S 1M IS fi:ct below ground suriacc. 

Non-radiological samples not wlle:tcd d11ring boring 111:livitics. 

Percbed water DOt -nlel'OCI during boring acrivitics. 

Grounawm:r -.imcred at 10 feel below gTDlllld surlia:.. 



• 
"'\ • • 

ENVIRONMENTAL ENGINEER/NC CORPORA /ION 

PROJECT NAME WEST LAKE LANDFILL 

WELL LOCATION BRIDGETON, MISSOURI 

. • 

LOCKING PROTECTIVE COVER 

STEEL PROTECTIVE COVER 

'2'' DIAMETER 
SCH. 40 PVC RISER 

8-1 / 4N DIA. BORING 

BENTONITE SEAL 

0.01 a' SLOTTED 
'i' DIAMETER PVC SCREEN 

SAND PACK 

NOTES: 

L 

MONITORING 
WELL D ET Al LS 
PROJECT NO. 
WELL NO. 

070803035 
_$-8 

HART 
ENVIRONMENT AL 

DATE UJ..5L_9.5___ BY DRILLING 

EL. NM TOP OF PROTECTIVE COVER 

EL 444.03' TOP OF PVC CASING 

· .... 

,j: 

-~EL=·~_4_4 _1._5• TOP OF BENTONITE SEAL 
DEPTH 

-----......__'scE=L·_~4-36~·~8 ' TOP OF SAND PACK 
\EDL.EPTH 

\ 434·8 ' TOP OF SCREEN DEPTH 

El. 414·8 ' BOTTOM OF SCREEN DEPTH j~EL. 412·3 ' BOTTOM OF BORING : -OEPTH 
-,: 

1. REFER TO SOIL BORING WL -228 FOR SOIL DESCRIPTION. 
2. DETAIL NOT TO SCALE. 
3. NM = NOT MEASURED. 

(W8) 



S p I U Boring No. 

Vv'L-216B (WL-232 
Pniiect N~.-

07.01()303SJJOl.002 

Stut/Fiaisll Datil!: 

1130/95 / 9fl 9f9S 

DriUiag Coatnctor 

Hart Ertvirorunc:nll Drilling 

Site N•- 111d Locadoa 
W• Ulm t.a:adfill; B . 

Borillc Locacioa: 
Gnlllld S.rwe Devadoa; 

Missouri 

i.;;;;.;;.;;==-~..;.;;.;:;;.;;.;..,.... ___ --iNllf'Uliac: 

Arca I 

471.5 

1069327.87 

51493.US Driller 

M.axTbaiin 

BruceM 

Ea:sdac: 
Md..uulllart Gcwogistl()Oice 

Tim Bi I St. l..ouis 
Driffiag Eqaipmear CME-SS Dn11 Rig. Hollow SfiClnMpn 

LOH-80TDnll · 
Bit Sb:drypc S..p4eMcdlod T.D. Boreb.ole 

54.5' 
Well Iawled? 
S..tO 4 l/4" [D; 8 114" Hole 

24w OD Solid Au 
5' Caatinuous s.mpl« 
GtlbftomAa 

Rcmnks: 

--s .. ... i5. =- e "' .. - = Q rn 

None 

s Taken 

None 

10 Taken 

None 
15 Taken 

None 
20 Talcen 

None 
2S Taken 

None 
30 Taken 

None 

35 Taken 

None 
40 Taken 

None 
45 Taken 

None 

so Taken 

Norn: 

ss Taken 

.. .. .! .. ,::: .S! • .. .. 
i:.= = 

Background 

(0.01-0.03) 

Backgn:lu.nd 

{0.Dl-0.03) 

Background 

(0.01..Q.OJ) 

&c:kground 

O.OUJ.03) 

Nono 
Taken 

None 
Taken 

None 

Taken 

None 

Taken 

None 

Taken 

None 

T:i.kcn 

None 

Taken 

-.. 
~ 
! 

Dac:ripan 

0.0-22.0' Lapdfi!l petxjs; soil OOll$i$tUlg <1f pyisb brown to olive 

brow11 Silty clay co gray, very-fine grained SIDd. aQd. crushed 
reek: llO n:uby debris eneou11tered: dry IO moist. 

ZZ.0-54.S NJm Allgyium: PY, silty, VCfY Jioo.grained rmd 
gr.admg to~ sand; moist to we,:. 

@40'wet 

' tenn.inatcd ,a 54.S 

Norcs: 

R.adiologieal sami,tes 110t collemd 4uriDg boring .an-iii~ dowabolc logging indic::trtd. 
e!e'l'&Uld gamma radiags ti:om 3,M.O'. 

Non-miiologillal ~ llllC ecGecmi dllmlg bofing aai,,irics. 

Pcri:hed WI~ 11(11 CIICllUtlllm:d dmiDg boring aamrics.. 

Groundwater cncou!Ul:l'tXl 11t 40 Jb:t below gl'Ollnd sur6= 



fN"1RONMENTAL ENG/NffRING CORPORA DON 

PROJECT NAME WEST LAKE LANDFILL 

WELL LOCATION BRIDGETON, MISSOURI 

.. 

LOCKING PROTECTIVE COVER 

PVC VENTED SUP CAP 

STEEL PROTECTIVE COVER 

'2" DIAMETER 
SCH. 40 PVC RISER 

BENTONITE 
GROUT 

BENTONITE 
GROUT 

8-1/4n DIA BORING 

BENTONITE SEAL 

0.010" SLOTTED 
t' DIAMETER PVC SCREEN 

SAND PACK 

NOTES: 

L 

MONITORING 
WELL DETAILS 
PROJECT NO. 
WELL NO. 

070803035 
S~10 

HART 
ENVIRONMENTAL 

DATE ~1-21_9L BY DRILLING 

EL. NM TOP OF PROTECTIVE COVER 

EL 480.28' TOP OF PVC CASING 

EL N/A TOP OF BENTONITE SEAL 
DEPTH 

~ EL. 449 ·7' TOP OF SAND PACK 
. \DEPTH 

. \ EL. 445 ·5' TOP OF SCREEN 
DEPTH 

EL 425·5 ' BOTTOM OF SE:REEN 
DEPTH 

DEPTH j ~ EL. 423·0 ' BOTTOM OF BORING 

1 REFER TO SOIL BORING WL-216B FOR SOIL DESCRIPTION. 
2. DETAIL NOl TO SCALE. 
3. NM = NOT MEASURED. 

4. N/A = NOT APPLICABLE; BENTONITE GROUT/CHIPS USED TO SEAL WELL UP TO SURFACE. 

(WIO) 



. I 

j 
' 

t 
~ 
;. 
1 

t 
' 

Date of Drilling: 
Started_6_-23 =-'--1=8 __ _ 
Finished--2-23-78 

SUBSURFACE EXPLORATION DATA 
by 

WABASH DRILLING COMPANY 

W rir,r, No._-=3..:..7_-.:..:A:..._ __ _ 
\..OOrdinates Sheet l of 2 
Surf. Elev. ______ _ 

110 Angelica St. • St. Louis. Mo. 63147 • 421-2460 Gr. Water Elev. ____ _ 

Client Wesclake Quarry .& Material Co. 

Job Name_ Westlake Landfill ___________________ Client's Job No. _____ _ 

Job location St. Charle!.~~':!:....!-?.~~----------··· ___ City Bridgeton State Mo. 
Casing 0.0. 

Casing Hammer 

1.0. 
lbs. __ 

W. D. Co. foreman_ Cary J<?~~nni~~ _ 

I ..... l ... "' CIJ II.I cu u .0 I -.r::. I 
J" .!: E Cu 

I 0 ~ :::i C: 
- :::i 2-c:, U) c:: z £ 

; 

::D ;,_~ _. 
-:! - ~ 

~ .... -~ -= C 4•~ ..= 'F. JI - - .. - ~= f2 ..; :, ~ ..: ..,: -: - r: fi. ;f, co c;~ ui ~Jl 

I •-- ---- ... - --
' - I . 2•0·· 

; I : 
I . I 

t 
I ! 

' i ! ; 7'0" 
l ! ; 
[ 

I 1 
I i 

' I I . 
' I I ' 
I I I 
i 

; I 
I 

: 

i 

19 • O" 
f I 

l 

I I I 

I : 
I ; 
I 

·1 I 

' 
26'0" 

I 
j 

' ! ' 

I 
7 
I 

I ; ! 
l ' ; I -

l5'0., 
1 ! 

! 

I I 
' I 

I I I 

Sampler o.o. ___ 2" _1.0._!-]!_8' 
fall • S 140 lbs. 30" ampler Hammer___ . _____ fall 

. ___ Client"S Inspector _______________ _ 

FIELD IDENTIFICATION OF SOIL 
(Include relative firmness, relative moisture, 
::olor, mention all soil constituents, etc.) 

Brown, san d y C l ay an d tras h 

Moist to wet, brown and gray. 
sandy clay 

Limestone boulder 1 'O" minus 

Hoist, brown, fim to medium 
stiff, sandy clay . 

Wet, brown, medium dense, fine, 
sand and clay l6ycrl!! 

Cray, moist, stiff, plastic, cl~y 
with traces of rust stains 

l,et, brown, medium dense, fine, 
sand with 1ravel 

DNR 015>7 

I 

I 

REMARKS 

Used 6'' H.S. 
auger 

(Cont'd.) 



• 

l 

t 

,. 

Date of Orilling: 
Started __ &_-Z,-78 
Finished. 6-23~1..a_ ___ _ 

SUBSURFACE EXPLORATION DATA 
by 

WABASH DRILLING COMPANY 

110 Angelica St. • St. Louis. Mo. 63147 • 421 • 2460 

.>ring No. __ ..;;J;..7 -A 
Coordinates_ S_h_e_et_~_ o!='. 
Surf. Elev. ____ _ 
Gr. Water Elev.__::_ . __ 

Job Name 

Job Locat,on 

Casing O.D. 

_ ~e~tla!te Lan~filt .. _____ .. ______ . Client·s Job No. __ _ 

St. Charles iock Road 

1.0. 

Ca$ir1r, H,,"T\m•~r II•:.. 

r..-1ry J.'lh:innin; .V. r>. C!". r,·r,-•n,,1 

-0 

:::, 
z 

+--------·----------' ' ' 
• I ; I 

! ~ I 

I . ~ . I , __ 
-; I 

50'0" 
' 1 l . . . I : 

i I 
I 

l J 

I I 
I I 

J l I 
1 1 I 

l 

! I 
: ! 

I 
= ' 

! 

i 
I 

I I 

I I 
I I 

' 
! 

i 
I 

_____ __ __ C,ty ~ridge:~ __ St.1te. M~-- __ 

San,pler 0.0. .:K _____ .. !.O l-3/8' 
j_.11 S.1mf,:er H.1mm~r 140 __ _lbs._ .. 3~". t.JII 

Che-nt·s ln~pectcr __ 

FIELD IDENTIFICATION OF SOIL 
tincluue relative firmness, relative moisture. 
,ol'>r. mention all sc.il ccnst,tuents. etc.) 

Wet, gray, fine, medium denae, 
sand with traces of gravel 

Total depth of boring so•on 

REMARKS 

Set bottaa of _ 
well point @ 
SO'Ou and back 
filled hole 
with \'' minua 
rock. 



Drilling Log 

( 
Prqec:1- wis.S.TLA-kE 

BonngNo. 80 s-
ProjeclNo. 

8-'I· 0'7S- ~- ofJ "2. 
Page ol 

2. , 
GroundEJevaliOn I' 1S..":1

H,wes. I-
Total Footage ,,.o 

~~8.~ ~ ~.te. . F.~ ......... ·-r-z 
0rlllngT- HoloSlze --- BodrockF-• No.O!Sompln No.CoreBoxH Doolh To Water DataM.-

So• II> .S" "2, '2,, 0 I 0 If () 
,...f: 

4"'61:.ll S R~•llir• -
Dr91QCO. "1"t a.a.SH 0~ 11.L INC. t::•. Dnler(I) 0011.l ~ O,lNn,,J 

D,-..gl!lg. -'C1<£R "'" -s., ., ... u • .: I< •-of S T.,...111 ZIA-AU) P-nllon THI 

Data e -z• - 5~ lro e .. -z. .,_ s" Flolda-(1) G '-1!. N ~ II! r,J ST"" 4-'f /I) 

Sample - -Datt"' D ·- Clllu. Count RNIII. loaNCI. -- t:IA~lc. Gil.OWN $4¥8 _,,,, S1-.T 4N0 -- 011.C.~N IC I"\ A 'f" T C:. ll 1 .D~ M p - s• so"" ..... 6~. - -- - o' .-o 20'-
I 3 -- - - - - - - ----

C. -i 1. I C. .. .,- &Ro 1IJ 1\1 J: t 1o1 J: ::, AN D'f S• '-T, -
=1 -

LclW l"L.A~-r•~•l"Y VEIQ.'f l-0 PS.I;:. I -
'""1 !IAl'lt' l -- -

3 
@ 

-----
"-~ ---

....J -
::j --

s - .o 
-, -- z/2./1 & '• ~ I -- ii .. "S':l ss- I I G, -....J 
:::j - - - - - - --

.., .... G,JO.A'f .. &A.owrJ s,,..-r-t C.L..111'( NU:.111< .... 3 I ::i I 

""-"'snc,rl, ,..El>'""' ~T1FF"to -l 
~ ~•,..r .._o,,.r - i - ..., I , 

s _, - I -
I - ....J 

- ....J - -l 
~ - '""1 - ..... • -- -- -- --
/0 - o. - ,,., -- I /s /2. -- IO'' - ss .-z., -
/I = ---- ,,.:-

- 3 12. -

,~~ 
----,._ - - - - -- G""'"'· 6'lo..,,., ~,NE s"''Nl>"I ~T1 i--iE -- C::'-~"", UE"-~ SOFT , S"T"f/l,."TSJ) -- - . --

o,oz,n lluml & ,tCIJollilMI ------·-__ . .L.,. 



I 

• 
I 

• • • • • • • • • • 
•-.j 

DrlUlng Log 

Pro)eotNe;!TIU B.orlng No.5 _ S 2. 
W e.S r t.,i\ "'£ 

ProtectNo. 
8J.i-075"-.l.f-00'2. 

Page of 
1 2. 

Gl'Ql.lnd Elavauon ILN~ Total Footage 
t.t'i'1 .. 7 C.e.l"\~l ~c,h- a# S1 te• hq 1:-2. a~, S", 

OrllllngType Hole Size I Owltlin:llln FoolaQrJ · Bedrock Fooblge No. of Samples I No. cnre Boxes Depth To Water Date Measured 

5££ :S"l!S· I 2.,~S" 0 s I 0 
S'l::.li:,, 

ll'E-M A QI< s J:U:!;.11.,_.A k'< -~ l!.MA-11 -k<:. -
Orllllng Co • w A,c s. A s I+ 0-A l L.L HIJt.,. co. Or1118f(a) 00"-L T~.o I\N ro 1tJ 
OrlllJng·Rlg. A C.k..tS-'t ,., p -!S"., ..,...ALtc..ltt. TypGOf 

ST,4 NOA t:U.) Penetration Tut . 
Date e - a "t .. 6"'-l ITo 8-?..7-st Field Obsmver (Bl GL&N ~AJ.&rM'f,rtl\l 

Sample 
Blow or 

01pth DHCrlpUon Cfa,._ Count Recow, Box No. Rem1rlc1 

- -- - S 61 'SOL.Ii) ~l.fG.L',(/'.~ - -
I -

Sctow,\I $~l\/DY C.t..4V, SOI,\£, 
- C>, 'fl:> 2.D" -- -- c; A 't V € t... / I'\ ,:i l) t Ll YA ft... J\-'!i ;u. I T"t, -- -- ;,T1 t=P. T11 f11!511.V ST'\Pf 1 Oltl'lllf' -

2 - -- To IMO l"\T (.=tt-L..) -- -- -- -- -s - -- -- -- -
'i -- -- -- -- -- -
~ = ~= ,_ 

-- -- S"/-'t /e /(,.." -- - -
G, = 18" -1':,s- I -- -- t:;,~ - --
7: -- -- -- --- -
s - -- -- -- - - - - - - - -- -

I I 9 
- l!Rri ~/1/ l"' nJt. S l\ l\J b't' $II.. 'T D..01,.J -- I -- T-o NfUJ., PLA-S"1"lC.I $Tl,=.,:;., MOl~T' - S1t:71Ht•TE' 0 - TO ~A 't"U ~ 6i- 1'" t::.o- -- - k A if:'.Q \ air!-

/0 = /,~b- Jt;Ul"ot.,,<.,r~~o 
iJ) 11 ,' J - a/3/3 - .,,..0 - :j,." -- - r3," • - -- :rs-a IJ.'VSA;"rl.\ R~T£ C II - -- - f?,.,.. 1"0 I-,,,, - 1.r -

12 = --.. - -- -- -- -
/3 - £..- - - - - - - -- t) A O ltJ Ill ,::11t1E. -ro h ~I lA 111 -- 1-JG,..tT' -- ~'-fl/ p I Dil\lhp -- -

090280 Bams&MCi>onntll 
~fllUC,pl ... ~•i:~q, 

1· ...... -

Farm TS·GT-2·1:J.1 
. . . ..,, .. 



TECHNICAL SelWICeS 
GEOTECHNICAL DEPARTMENT Drilling Log (continued) 

Project Name 

Project No. 

Depth 

17 

• Description 

L. I G ur f.ofl.O l,JI\) #'="INIL 1"0 "11!..blf.A 
<SA-NJ>., O•m.P 

e.,Q,OIAJIII !ii I..T',' ,t-A,V l"l&.b /lit~ 
p LA-~ Tl C I "t-'f I U 1!!.R fr ,. '!!t, l"t Pt= 
Mo•-,r ' 

SlhWN -GA.t\-'r" Sfl..T'f lt:tNl/i. "to 
/II\ IE.Pt Vl.rl\ Slif,NJ) Mli.1> 'WP\ 
oe:N~1"1"''(1 s~ "t'c,1 't..{.T~.0 

~,r Blow ReciJ8v. 
Class Count & Lou 

Boring No, 5 -8"2.. 
Page of '2.. 

Sox. or 
Sample 

No. Remarks 

~lrTUll.A-T£() 
M.,l\,T'fE.iQ 14 L 8 eLO t.J 
/!\r'P1t.OX, 17" "ro 16'.,. 

t.~S IN I[, WA-£' 
r:, o.., II 1:,., T"o 2.0' 

2.0 
~ 31. 

<:f- l,(o~ w~s '1Jl-4Sfl • 
~i.a-r----i &o ~ £.1 P',..q, 0 flt "'°.,.. 

111419 

C.R,i,.y-·a~ow.1\1 Go~l:.SI::. 1::1-\-l\lb, so~& 
FIN£ "'f'O /1'\C..0,\4~ SA:-IIJ.1>, l.r.11i:.J>1111.M, 
,-.a:t N srt-V .. C. A "f'f,\, lt.A:,TEJ) 

PIIU lt\1'-R.IL'( Q 1.l1UlT%. , '»0 N\ IE 
Cff£R.r F"R.,hGM.fuVTS ~J:1 "1Jt-l=r ,c 
M , JV e «: Ju • .:s 

Bam1 & KtDonneH 
• ., Jatlftftlu::dsCMa ...... 

r 

:S:..l"'---t 

1'"1:1 Z.S"'; 

'Sib ppt O 1!1-,~-- S'r 

il.~S\A.llnt'=b ~-c.,-8-9 
No,e j l;o t.£.. H,i\'S 

C::OLL.A.l> $ E,O tr:, 
l ~. 3/ Bl'U.<hJ Go,..<!, • 
OltEfl TIU .. WeE&ct..U"D, 

A a" .;.;a,. PIie.. 
.,,.,. "t.o•e te r- ..... a..!; 

fll~t---l''6 1. zs .. s I 

f!'II<.-. 't .,, t...-: I,. -
JO•.,"tt.d I -threa,.ll!.d 
c""f t• "1~. 
thTr ""' 10" ,·s .o,o·• 
P\11.c;.h, ... e:,. Slon-e,I 
Sc.ftetl • 
8,q 1r ah\ 1 a.:s ' 1s 

_,.,..o.w..l p O.t:, l<~d. I.M'l1'1-\ 
.:l. 2.• Tk• .,_~ 

be. n'n"I • te. f(!. IJ itT 
$1.!.Q,.f ctbo iJt:., 
4 A\.I,(~~ is 1,.-0 .... +ed 
-¥n,...,. SIi!~/ TV "SM.rf.li 
Tio.,-. ,is "5,.,J" ,:,ih 
~O>Ur,,~ "lilrof'«Ge,, 

ta/4n:.( 1-E.1/GL ~ I 
Sitt.Ow "T'JO,I~ fill 

Form TS-GT·2•Z 

I 
I 
I 
I 
I 
I 
I 

II 
I 
I 
I 
I 
I 
I 
I 



- ..................... -.....,,. ____ ___,,,_,.......ii ........ ..,,.--.... ____....,...,._. ____ ..._.__ .. _-·-------

Drilling Log 
,..,· 

( 

r 
ProjectNarn4' 

W£.STJ...4i<f 80t'lngN05_ 8.t.J 
Project No. P9 of 

5 . 9"1- 0'7S'--~ ... 002 t 
\'lift 

Grcund Elevation 11.0ca11on To!el Foolaga ~ 

'tS"Z.., NE' ,~c..t,o ..... of s;tc; ,=;·4 r-,- 31,,s' 
DrfUlnQTYP9 HO!fS!ie ~FmlliOII Bedrock Foalage No. of 8amplaa ~ Ho,CcnBox• Depth To Water Dale Me&Slnld 

•~11:. s- 31,5" 0 .t., 0 
!ICE -IUE ,I\A,AI<~ ,q, E ..,jif. IIUll:'S: 

DnEngCo. fN A a A- S "f O.r«II .. L..(NG; ea .. Dr111er(a) DOAL 7#0 ttN rfJIIJ 

Drlllng Rig, ~ C.I< :[IQ MP ... s I 'TA LlC.t 
Type of 

S 1if NO A-A_/) Panetratron Teat 

Date a -'l,q-e,q lro tJ .. ?... ~-B~ Field Obaerver (8) <$L£IJ £/Q..NSiMANIV 
Simple 

Blow or 
Dot,th Daoctfptlon ClaM. Count RtcOI', Box No. Ramarfal 

- -- - ~• Olllo S-' (. 10 - L1G-H T 6ROIIVN 'SANO Sir.. T' .+NII' - ,<1\1,(.(' .. :0t'S o' '"' - -
I - , r - 30'., _ GA.A uF-t. 1 1>4/i\f ..,.. oatv 1:, ... ,.,) -- -- -- -a - -- -- -- -- -3 - -- -- ""--- - - - - - -- .. -

"t - -- -- C. RE.EJ\I •-s 'I Git4-'/ " Dlr~t: 6.t•v -- s, .. -,-y ;:.1111£ $.\,vii>, ..te.p_'I Loose, -- -
s= Dl\llflP (.P•U..) $.F 

- -- c./,/2. ur· -- - - ss.-, 
4 - ,, .. -- -- -- ~-~ -
'7 - -- -- -- -- -
8 - -- -- -- • -- ' -, - I -- I -- l -- -- i -' - ; 

I 
IO - I - ' - I - I -,, -

Fe:1v ,lt•ll - . - - - - - - - - ::; "~ ll.i:-T"E:) - -, 
IZ. = 6A t.£1\il"i, H Gl\AV Sll..TV Fll\JE :::l :s~ llil)'t' -=..,;;11 E,: - SA-1110 I :Z.ONlf.S, aP f)~IC, G.A.'l\'I ' =1 th:.1-i>w ;.;;,s --- <=._R'te.V '(.11.T, fftQtS"T f"o .... 
13 = .s A-"t IA A.AT'!a O ( ~, 1..1,..} 

i 
~ 

A-2~ 

--
~ - j --

090280 p.,,.., TS-GT-2-1 



( 

tECHNICAL SERVICES 
GEOTECHNICAL DEl'AFITMENT Drilling Log (continued) 

• Project Name we s. TL q '<. &::. 

Project No. 8'1 - 0 '1 S .. ..;r -00 c! 

Depth 

U1419 

Dffl::ription 

GQf;:ENfS-tf ~f\4'f ff:U .. -r/ FtllJE. ~lttu./)1 
.:Col\JE-3 oft f)ft-~k ~"-A-~ C::.t.AYE.y 
Sc._~ l'\015''1'" To S~T&\ AA-Tfeb ( P.tLt .. ) 

GilA-V., SAO ,v,t f!=•A.1£ TD MEb•UJI\ 
SA 'V..P I rJ;t.ltc,.E. SI t. 1"'1 ~ 'El> IW"'t 
1)15-NSE. 

---
C.~AY ~EJ> ru II\ "'t"o C.04'A.St 4=,.A,N,p1 
f\~-1\6,,._ .0E.N6'T'"'I I ~kTU.Al.f\TIS-P 

Log Blow 
d:u Count 

Barns & KCOvnn•D 
................ c.i ... 

Boring No,S -84 
Page 2. of 3 

Remarks 

A- l"' m A-re.: "-1 A,\.. 
SA-T'-<. fU,.,-r:, I) 
9'E.l..OIV .-.,Pt'>l;t 0,ll, 
i?O, " 

.\P'l"Rok. t$ n,, oi= 
Sc..DW (di r,u Ho L'
\,lf E,._, SJ.\NPte.. . 
SS-.t.f ""'-+-" F-•RH 

AT'rE...tt PtEl>. 
CA.SIN«:; ~H'S ORtU~ 
;;"O· :iO' THr.tJ <S:t.o~ 
1PA:SH • BOQ.f I) DI.tr 
WI 1llfc.t/\tli. l'iilr., 

.tt-..--•J,Jo 8Cr.lt()~tTt :·,.--.;. 
!.lS"'t.O., 

.. I 



TECHNICAL. SERVICES 
QEOTECHNICAt.. DEPARTMENT 

Project Name 

Project No. 

Depth 

111419 

Dacrlptlon 

Drilling Log ( continued) 

Log 
cl:s. 

A-2 

Barns & w:Donnell 
•o44o4'i: I t Cr■•• 

Boring No.S• 8 "f 

Page ,'.! of S 

Remarks 

A -z.• d..a, !'f/C. - ~ ... 
piew.•wt.e..,.,,. w• s ,.
i,asf'dA.lltJ 1'o ~o .. -;·. 
f!VC. ts _,;, ...... ~ - , • 
,,1o•'f'le•, •flu'edc:feti 
caup;l"f~. e, o1t-• ll1 
If)' i;, ,()#O'" 

thllllc..hMe "'"''~' St:.Tet"• 

Grt:t.\re./ po.tit. -s1 .. s• 
'f'g z.O,o,,. "C.tifii. 41 

f .. e' 74,:,c.(o:. b•1i"folh I 
pe.fle.+ !Settl ,d.,01112, 

An~ /o,fi '" .•rcw.+e ti 
f '""' e;o«.I 1-to 
:3M1,11td S1.1.r-f«.c,e_. 

r,o,,, is -Y .. o 
.,c I. ov, 1r-o 1,1,, J 
s i.,\rl,c,~,, 

"'"\TS. It L.£V! L. 
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i\lr. i\1:Jtt K111gsley 
Bridgeton Landl'ill. LLC. 
IJ570 St. Charles Rock Road 
Bridgeton. M 1ssoun 630-l-l 

~ Dear i\lr. K111gslcy: 

WATER 
MANAGEMENT 
CONSULTANTS 

5"??.~- 1,:10 RIVERS t·.1,'..Ll. Dfll'-JE 
ST CH:..GLES. ~.11SSOUf1I E330..J, US,\ 

TELEPHO,JE (31') 939 432E 
TELEFAX (31,l) 939 9631 

April 21. 1998 

Groundwater ~lonitoring \\'C'II Construction Information 
Bridgeton Landfill, April 1998 

Pursuant to our con\-crsation. cnc\osCd arc the tabulated \,·ill construct1011 tktJi\s. This 111!'or111at1on 
has been compiled from existing reports submitted to Al\1cd from Cioldn Associate.-; and 

i\lcLarcn I lart. 

PkasL' kt me kno\\' if you han~ any questions or comments regard mg this informat1011. 

Sincerely. 

\\'ATER MANAGEMENT CONSULTANTS, INC. 

Enclosures 



we11 # e Northing 

pz .. 100-Ks 1200 10.ea,542 
PZ-10~0 1.208 1088852 
P2~100.ss 1201 1068868 
PZ-101..SS 1210 1068473 
PZ-102,..SS NIA 1068088 

PZ-102R..SS 1211 1068132 
PZ-103..SS 1212 1067660 
PZ--104-KS 1215 1088993 
PZ~104'-SD 1214 1067013 
pz .. 104..ss 121a 1oa1028 
PZ--105,,SS 1216 10$6421 
PZ--106.;Ks 1219 108$704 
pz;.1oa,.so 121a meen.s 
PZAOS..SS 1217 106872$ 
Pl7"101~ss 1220 1oa11ea 
pz .. 1oa..ss 1.221 1oare1a 
pz ... 109..SS 1.222 10680t2 
PZ--1'10-SS 1223' 1Q68$3G 
PZ--111¥$ 1225 1068621 
PZ-111-Sb 1224 1068838 
PZ-1t2;.AS 1226 1069002 
PZ-113..SS 1,22,9 1069242 
PZ-113,-AO 1228 1069233 
pz.;1·1 a,.As 1227 1068224 
PZ-114-AS 12:ao 1009419 
PZ-11S-SS 1231 1069409 
PZ--116"-SS 1232 1066410 
PZ-200..SS NIA 1068486 
Pz .. 201-ss NIA 106ta20 
pz .. 201A..s_s 1233 1oa1aa2 
pz.;202..ss 12;34 1oe1s20 
PZ:-203,.SS 1.235 1086662 
PZ~20443S NIA 106642'7 

PZ .. 204A..$$ 1236 1066430 
P.z~2os,..ss 1238 1057484 
PZ~205--AS 1237 1067464 
pz .. 2o~s 12a,$ 1oaaoa-1 
PZ..207-AS 1240 1069645 
PZ~208..SS 1241 1069218 
PZ'-1201.SS 1201 1067302 
pz;.ao2.,.AJ NIA 1067210 
PZ-'302-AS NIA 1067198 
PZ-aoa .. As NIA 1087763 

Tqpof 
Ga$ing 

Easti'ng ElevatiQil 

5172-12 
517195 
517175 
516623 
516888 
$16859 
516724 
516821 
516834 
516847 
518230 
51fi4$2 
515416 
51:5400 
5152.55 
515973 
518144 
515$20 
515850 
515835 
5.15674 
s1sm 
5·15760 
515748 
516768 
516755 
515844 
516972 
516862 
516746 
ei17102 
516608 
515533 
515556 
515478 
s1546a 
515809 
5'16038 
517169 
516904 
514720 
5141:37 
514426 

485,64 
485,82 
485.84 
476.68 
483.85 
485.62 
480017 
484;{)4 
483..69 
483.63 
483,61 
464,26 
463.42 
~.70 
464;(J:i 
456.20 
458.:50 
.458.91 
460.87 
461,55 
45Et83 
461.77 
461.46 
461.42 
45.1.31 
452,30 
484.87 
485Ji3 
480;:33 
480 . .1'6 
481.17 
48fl59 
469.t,'3 
468.16 
461.78 
46(),\3$ 
460.20 
463,57 
474.~p 
482.42 
451,15 
451.42 
453.18 

GtQund 
Surface 

Ele'latipit 

483.8 
484.4 
484.4 
474.9 
4$2.1 
484.5 
477.8 
48_2.3 
482.1 
481.6 
481.2 
461.8 
461.5· 
4E>1,P 
462.6 
4$4 .. 1 
458.8 
456,8 
459.2 
4$8.2 
457.9 
480.0 
459.9 
459.9 
449,8 
450,6 
483.1 
463.6 
4713.0 
478.4 
479.0 
4Q4.2 
467.Q 
46fl.7 
459,5 
459,3 
458.4 
461.9 
472.5 
480:.4 
450:0 
449.5 
450.8 

Bottom of 
Well 

Elevation 

9.9.63 
239.42 
390.42 
335.28 
391.22 
394.54 
332,95 
74.8-2 
236.77 
336.83 
332.59 
87,81 
260.$2 
295 .. 52 
359,,90 
310,44 
320,94 
345.54 
91,8a: 

249.72 
423.20 
301.26 
351.13 
420.89 
419,75 
365 .. 8.0 
321.74 
38$.64 
389.37 
388.22 
389,58 
374.48 
377.35 
377.23 
36Q.83 
4'10.65 
ss:taa 
421.85 
373,70 
332,78 
407,30 
427;20 
424 .. 70 

Top of 
screen 

E.levation 

109.76 
249;55 
410.39 
345.41 
402.35 
404.67 
343.08 
84.95 

24f;M;l0 
347.06 
342.72 
98,().2 

270.66 
305.65 
370.03 
320.58 
331.07 
3$5.94 
102.03: 
259.82 
42!133 
311.J9 
361.26 
431.02 
42e.aa 
375,93 
33-1.67 
473.99 
468J26 
398.35 
438.$1 
384,58 
456.08 
387.16 
370.96 
420.78 
343.38 
426.98 
383,83 
342.71 
417'40 
437 .. 30 
4$4.80 



PZ-304-:AS 
PZ"'304-AI 
PZ-305--AI 

LR,.100 
LR.,.102 
LR-103 
LR-104 
LR-105 

Mw ... F .. 1...S 
Mw;.p-1 .. O 
MW-1204 

S-1 
S--5 
$;;8 
a .. 10 
S-51 
5 .. 53 
S--61 
$.-75 
s ... a2 
8434 
S-88 
1-2 
1--4 
1-7 
1--9 

1-,11 
1;..51 
1-53 
I.S2 
1-65 
l-66 
1"67 
1,..aa 
, .. 73 
0-3 
D~ 

p:..12 o,.,~ 
D-14 
p..,a1 
o:..aa 
0-85 
o ... a1 

Topc:,t' 
Casing 

State: ID Northing Eastirwg El~vatlnn 

NIA 1068146 514435 453.71 
NIA 1058126 5'1:4435 4!;4,02 
NIA 1068065· 515634 459;28 
NIA 1067294 514894 469,12 
NIA 1068937 514788 513.52 
NIA 1068527 515217 461.28 
NIA 1068079 515623 459;73 
NIA 1087710 514525 4SfJ.79 
NIA 1068595 515890 No data 
NIA 1068600 515805 No data 
1204 1068421 51:5823 48$,63 
NIA 1069$86 514205 446.51 
NIA 1069156 515901 468.65 
NIA 1071044 514724 44'A.03 
NIA 106$:82$ 514931 480~28 
NIA 1066140 514200 447.72 
NIA 1066880 514$00 449,QO 
NIA 1070160 $14.580 450,17 
NIA 1067270 514730 459.90 
NIA 108931~ 514273 45tl'.70 
NIA 10$9685 516455 455.30 
NIA 106839.0 515270 462.20 
NIA 1069698 514212· 446.41 
NIA 1069148 515890 468.57 
NIA 1070743 514300 446.97 
NIA 1068329 514289' 4$0.99 
NIA 1068819 $1-49.~5 480.27 
NIA DAMAGED UNUSABLE 
NIA DAMAGED UNUSABLE 
NIA 1070960 514675 446.08 
NIA 10.70940 515435 441.80 
NIA 1070520 515935 441,8(;1 
NIA 1070090 515260 439,08 
NIA 1069570 516fi90 448.32 
NIA 1067680 515575 465..40 
NIA 10891'36 515872 470.S2 
NIA 1070194 &14550 447;60 
NIA 1069836 514936 479i91 
NIA 1070486 515602 471.10 
NIA 1008947 51'6523 487',77 
NIA 1'067338 514464 4~().80 
NIA 10'70940 514880 441.70 
NIA 10$9f$80 516445 455.65 
NIA 1069210 515400 462~55 

Grounct 
Surface 

l;f~M'='tion 

451.4 
451 .. 6 
457.6 
467.2 
512.0 
460.1 
458~0 
484.2 

No data 
No data 
483.3 
443.3 
465.7 
441.a 
477.5 
446J.i 
444,8 
445.6 
458,8 
447.7 
452.9 
460.0' 
443,2 
466.0 
444.5 
448.5 
477;6 

444.1 
438,5 
4a7.7 
436.5 
440.9 
462.7 
467.2 
444A 
47'.4 
468,4 
484.5 
447,8 
444A 
453,1 
4$1'.Q 

Bottorn· of Top of 
Well Se;r•n 

Elevation Elevation 

424,:20 
402~50 
394,30 
442.40 
452.00' 
421.40 
41Et50 
447.90 
Noclata 
No data 
259.80 
421.3'0 
425,,70 
41,4.BO 
425,50 
42CMi0 
421:.10 
424.10 
432.80 
422.20 
422.0'0 
418,50 
39$.20 
390.00 
397,50 
395,50 
38tl60 

400.10 
402~50 
400 .. ao 
401.10 
409.70 
412,70 
361.20 
338.40 
333.40 
335AO 
425.50 
387.$0 
347;-<40 
371·.10 
34.9.C)O 

434.30 
412.60 
404.40 
447.50 
457.10 
431.50 
429.60 
458,00 
No dala 
No data 
289,80 
441,30 
435.70 
434.80 
44'6.50 
42.3;50 
424.10 
No data 
435,80 
432.20 
432.00 
430;()0 
406.20 
400,:00 
407.50 
405.50 
396.60 

410,10 
412.$0 
410.80 
411.10 
418/70· 
415;70 
371.20 
34t't40 
34~t40 
345.40 
430.50 
402.80 
361.40 
391,10 
369.00 



Well# 

D-9a: 
MW-'101 
MW-102 
MW-103 
MW-104 
MW;.107 
MW-F3 
MW-F2 

Top of 
ca1:1ing 

State ID Northing Easting Elevation 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

10.69318 
No data 
No data 
No data 
No data 
No data 
1070380 
1067685 

514270 
No data 
No data 
No.data 
No data 
No data 
515880 
514417 

450~70 
441.66 
44ft98 
441.16 
441.88 
44$,25 
No data 
450.10 

Gl'()tind 
Surface 

Eleva(ioi1 

44K3 
445.36' 
446.68· 
438.46 
438,98 
No data 
Nodata 
#7J:!0 

Bi>tw.m of Top r.>f 
Well Screen 

1;1ev"tic;n Elevation 

336.30 
420.36. 
422,18 
422.76 
421.98 
NO data 
Nodata 
422.60 

35ft30 
430.36 
432.18 
432.76 
431.98 
No data 
No data 
437.60 



lttct 1 .. .. - ·, 

Br>f~ 
• s • ~ 

Well Summary - West Lake Landfill 

Coordinates Well 
Installation· Original Curtent Current Ground Top of Scre.:in Boring Construction 

Date Designatio11 __ _ Designation ,, Status North East Surface Casing Depth Interval Log Info Drilling Company Consul!ant 

10/83 N•l' - ·. • 1-50. 5,200 l,840 449.0 453.48 ·- -• 40.6 · 418.4-408.4 No No ? Reitz. & Jens 

81 HL-3 -S-51 Missing 6,140 4,200 446.3 447,72 25.8 _ 423.S-4205 No No ? Reitz & Ji:ns 
-- . 

81 HL-2 S-52 6,470 4,200 444.7 447.08 25.2 422.5-4195 No No ? Reitz&Jens 

81 HL-1. S-53 6,880 4,500 444.8 449.00 23.7 424.1-421.1 No No ? Reitz &Jens 

'! 36 S-54 Abandoned 1,067,606 514,468 470.0 NIA 40.4 N/A No No ?· ? 
10192 

6/78 35 I-55 Abandoned 1,067,787 514,475 471.9 NIA 60.0 NIA Yes Yes Wabash Drilling None 
10/92 

6(78 34 I-5Ci Abando!led 1,068,057 514,487 475.1 NIA 61.l N{A Yes Yes Wabash Drillillg None 
10/92 

6(18 40 I-58 Abanrloned -· 1,068,874 514,458 477.5 NIA 60.0 NIA Yes Yes Wabash Drilling __ None 
10/92 

10/83 N-2 I-59 Abandoned 1,069,332 ·-- 514,289 444.9 N/A 435 .. NIA No No ? Reitz&Jens 
10/92-

7/81 S-2 S-00 9,750 4,310 443.1 446.93 21.0 ?-422.1 No No ? ? 

7/81 S-1 S-61 7-0,160 4,580 445.6 450.17 21.S 1-424.1 No No ? ? 

10/83 N-3 r-62 70,960 4,675 444.1 446.08- 44.0 410. 1-400.1 No No ? Reitz&Jens 

10/83 N-4 I-65 70.940 5,435 438.S 441.80 36.0 412.5-4025 No No' ? Reitz & Je!ls 

10/83 N-5 I-66 70,520 5,935 437,7 441.80 36.9 410.8-400.8 No No '! Reitz & Jens 

10/83 N-6 - I-67 70,090 6,260 4365 439.08 35.4 411.1-401.1 No No ? Reitt&Jens 

10/83 N-7 I-68 9,570 fi,690 440.9 448.32 31.2 419. 7-409.7 No No ? Reitz&Jens 

6/78 39 t-72 7,890 S,345 462.7 465.4 50.0 415.7-412.7 Yes Yes Wabash Drilling None 

sns 38 t-73 7,680 5,575 458.9 462.6 50.0 415.7-411.7 Yes Yes Wabash Drilling None 

1 37 S-75 7;270 4,730 458.8 459.9 26.0 435.8-432.8 No No ? ? 

6/78 37A S-76 Abandoned 1,067,406 514,569 474.4 NIA 50.0 NIA Yes Yes Wabash Drilling None 
10/92 

t32-2-1]92l.S7.S1/f-tWWRl.TA1l Page 1 of 3 Continued. .. 
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Installation 
Date 

6nB 

8/84 

8/84 
8/84 

8/84 

8/84 

8/84· 

8/84• 

8184· 

8184-

8/85 

8/85 

4!BS 

4/85 

4,SS 

4/85 

3/85 
3185 

7/85 

4,191 

4/91 

3/91 

Original 
Designation 

41 

S-80 

D-81 

S-82 

D-83 

S-84 

D-8S 

D-87 

S-88 

D-89 

D-90 

D-91. 

D-92 

D-93 

D-94 

D-95 

4/3 
14/3 

17/4 

1204 

1205 

1206 

(32,241!12l57.S1/T-l\'IIWELL.TA8 

Cummt 
Designation 

41 

S-80·-·. 

D-81 

S-82 

o...a 
S-84 

D-SS 

D-87 

S-88 

D-B!J 

D-90 

D-91 

D-92 

D-93 

D-94 

D-95 

1201 
1202 

1203 

1204 

1205 

1206 

Current 
Status 

Coordinates 
Ground Top of 

North East Surface Casing Depth 

Abandoned .· 1,069,287 
10/92 

Missing 

Missing 

M!$sing 

Abandoned 
3f.l'1 

Abandoned 
3/91 

S,190 

1,067,338 

1,069,312 

70,940 

9,68S 

9,680 

9,210 

8,390 

6,970 

6,160 

5,220 

9,760 

1,069,318 

70,64S 

? 

1,067,303 

1,067,343 

1,067,189 

1,066,421 

1,067,387 

1,067,396 

514,377 

3,870 

514,464 

514,273 

4,660 

6,455 

6,445 

5,400 

5,270 

5,100 

4,300 

3,770 

5,090 

S14,270 

S,820 

? 

516,903 

516.875 

516,955 

? 

448.4 

447.B 

447.7 

444.4 

452..9 

453.l 

460.0 

460.0 

454.1 

446.0 

448.0 

475.5 

448.0 

438.S 

450.0 

480.6 
480.5 

481.1 

S 15,823 483.3 

45338 20.0 

450.91 .. 60.0 

450.66 255 

447.62 97.0 

456.92 30.9 

457.15 82.0 

463.04 111 

461.73 40 

457.10 

450.60 

453.37 

475.37 

449.95 

44268 

453.09 

48284 

NIA 

NIA 

49 

47 

45 

143 

112 

106 

101 

250 

250 

250 

485.63 223.5 

515,621 384.5 386.77 123 

515,624 386.2 38S.48 73 

Page 2 of 3 

Screen 
Interval 

NIA 

438.4-428.4 

402.8-387.8 

432.2-422.2 

367.4-347.4 

432.0-422.0 

39Ll-371.1 

369.0..349.0 

430.0-420.0 

420.1-405.1 

409-399 

413-403 

352.5.332.5 

356-335 

352.5-332.5 

369-349 

427.6-230.6 

NIA 

NIA 

269.8-259.8 

271.5-261.5 

323.2-313.2 

Boring 
Log 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Well 
Construction 

Info 

Yes 

Yes 
Y$ 
Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes' 

Yes 

Yes 

Yes 

Yes 

Yes 

Drilling Company 

Wabash Drilling •• .. · 
.. 

Wab~h Drilllii1t 

Waii~ Drilling :. 

Wabash Dri!&Jt: 
Wabash Drillfug 

Wabash Drilling 

Wabash Drilling 

Wabash Drilling 

Wabash Drilling 

Wabash Drilling 

Wabash Drilling 

Wabash Drilling 

Wabash Drilling 

Wabash Drilling 

Wabash Dn1ling 

Wabash Drilling 

Drilling Service Co. 

Drilling Se.vice Co. 

Drilling SflI'Vice Co. 

Mathes&. 
Associalcs 

Mathes & 
Associates 

Mathes& 
Associates 

Consultant · 

None 

a~l1lS &: hf~n~:~u 
Bttll!S & McDonn.ell 

Burns & M-cl)~~en . 

Bu.ns & McDonnell 

Burns & McDonnell 

BnrPS & MeDonnell 

Burns & McDonnell 

Bums & McDonnell 

Burns & McDonnell 

Bums & MeDonnell 

Burns & McDonnell 

Bums &: McDonnell 

Burns & McDonnell 

Burns & McD0Jlllell 

Bums & McDonnell 

Bu.ms & McDonnell 

Bums & McDonnell 

Bums & McDonnell 

Foth & Van Dyke 

Foth & Van Dyke 

Foth & Van D)ite 



Instnllation 
Date 

8f90·· 

8/90 

8/9o''' 

8/90 

Original 
Designation 

,l 

Curient 
Designation 

MW-FlS ·· MW-FIS 

MW-Flll.'<{/~h~:. 

:: ·\}i\_;·\1:: 

? denotes unknowa 
N/A denotes not applicable 

(J2°74192LS7.51/T0 L\•\!WELLTA8 

Curr=t 
Status 

·<lNfirti':··. 
:~)'.~~H-,~- =· 

Coordinates 
Ground 

North East Smface 

8-,595 5,890 ? 

-:;,_S,805 
.-:,ff::·~-

? 

514.417 447.9 

5,880 ? 

Top of Screen. 
Caffllg Deplh Interval 

'I 32.5 10 

? 79.1 s 
450.10 253 437.6-422.6 

? •. 42.8 10 

Page3 of3 

Well 
Boring Construction 
Log Info 

Yes Yes 
Yes. . Yes 

Yes Yes 

Yes Yes 

Drilling Company 

B!Otcke Engin~ng 
B~tcke Engin~ering 

Consultant --

F~th &: Van Dyke 

F~~ & Van Dyk~ . 
Brotcke Engineering Foth & Van Dyke. 

Brotcke Engineering , Feith & V~-Dyk; • · 
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• Aquaterra Drilling Log 
HOLE NO. SHEET 1 OF 

4 
SHEETS 

~ 
LC...S- l A 

~OJECTNAME DR!WNG SUBCONTRACTOR ' 

iii~ LL S. - I I\ L <Ayllt. Ww-~"- r A· 

i 
ROJECT NUMBER NAME OF DRILLER(S) , C,,r,,.._~c.~ 

~ rTION br: J,,e f-o .--. 
MANUFACTURER'S DESIGNATION OF DRILL 

rf}; !. ~ .:;,.;,- , - -r-eo ~s v J R. o +-u cLr; I I ' ' 
,LE LOCATION 

- SIZES ANO TYPES OF DRIWNG J'-{ -;-'\Ch. c.t L,'L1 e ,-.r 
n e.c.r L c...S - I AND SAMPLING. fj:QUIPMENT 

12.. !/~ - 1- t\..... -~.< I I 1-,-. +-
!'RFACE ELEVATION 

~ERBURDEN THICKNESS DRIWNGSTARTOATE DRIWNG END DATE - 9/ro/oL/ q/ 1v; / o'{ ---~ 
~PTH DRILLED INTO ROCK - DEPTH~ ENCOUNTERED 

L= ... h~k ti..{' \ ~o - ~ -+ r ro -r- . 
• [!.OTAL DEPTH OF HOLE 

27;. . - r~ 
DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED • • '7 -

'EOTECHNICAL SAMPLES (TOTAL) DISTURBED 

I 
UNDISTURBED rOTAL NUMBER OF CORE B~XES 

- ..,.. 
, :, ro:LES FOR CHEMICAL ANAI.YSIS (SPECIFY) (SPECIFY) (SPECIFY) (SPECIFY) (SPECIFY) TOTAL CORI 

(! TAL) RECOVERY -' -
- - - - - ··-

f5POSITION OF HOLE BACKFILLED MONITORING WEU OTHER (SPEICFY) 

SIGNA;/~=o/ IP -• - - - · r,-; / / 

~ PTH 
FIELD SCREENING GEOTECH SAMPLE ANALYTICAL TIME I REMARKS 

DESCRIPTION OF MATERIALS 
RESULTS RESULTS SAMPLE NO . 

. " 
~ -
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• PROJECT NAME HOLE NO, 

• AQUATERRA 
],,-; d';)~k ~ L t"c"-d \ L C..S - I A - ENVtRON MENTA.LSOLl/TiOHS, tNC. .q I lLL 

I 



• • 
ROJECTNAME 

LC~ - / f\ 
DESCRIPTION OF MATERIALS 

i 
J(c ... ~k.. 

- - -·-·· ~ 

~ 
~ I'' 

i '1110 

~ ).~\ IA__ .. 
~ 1J..O _.1 _.1 .,., _., 

I l~~ .. 
_.1 
~I 
! ,I 

Tr0-.~"" -1"{0 

,I 

PROJECT NAME 

AQUATERRA 
ENVIRONMENTAL SOLUTlCNS, INC. 

Aquaterra Drilling Log 

' FIELD SCREENING GEOTECH SAMPLE ANALYTICAL TIME REMARKS 

RESULTS RESULTS SAMPLE NO. 

/<o~o 
5C-v(I~ ~ ~;1,U~ -...J-
a.p-pN-v= i,._._ k. ~J.,L. ,-f ~ S .f I 

·- ··~ --- --
7c:-I ~ ,.,_ d. r f ( l I ' ('. a CM 

c; I I'-{ I~·( 

\ZJH 

,; 

(3 3c 

HOLE NO. 



J. 
~ HOLE NO. A SHEET ' OF 
~ Aquaterra Drilling Log L<-S - I sHms + 
•R-O-JE...,.CT'""'NM.,.,.,.,.,1E::----------------liilN~SPEPE'QCTOffiRR~-;-\-----:,-------1-------'-----+-I 
. t..i... ~ · __,...-~L~C:...:~'.__-~\ ~/\~----,---~~=-=f\J=ut~\1:i0-.~/\.=7t:rf"~r::::.i. ~=---J'--r-----:::::::;:----~ 
~ FIELD SCREENING GEOTECH SAMPLE TIME REMARKS 
' ":.L, H DESCRIPTION OF MATERIALS SAMPLE NO ~EPT RESULTS RESULTS . 

'";)r', 1/; "J -,, -hi-r-r<--L "--\ 

er/ 1 'i'/t' -/ • .J. ~-M •. ~ ;1_ -:j-c) r::1 - - ·· --
(Le?:>_;,-....... d...-·, l{'; "-.) o- C\/ t1o}-;,'-{ 

/ .. ,,. ,, ' 

buri 11. 6 c.-1:· Z..•i...S' l:L 
1)1· , I\ ',·"--') S .\.,. rf"- ~ ...J._ " • 

$:.., , ... , ~ ~ c--~ 2-~?. . -; c~ 
.s k."'-l .z. c. l,,.'·, ,, ) ""'--..,..... '<.. 

hi -J "- <l._ ·; ~ +-L..... L V r\ I ·'-?_f 

PROJECT NAME HOLE NO. 

AQUATERRA 
EN VIRONMENTAL SDLUTlOHS, JHC. 



~ • • -• • • • 

272.5' 

_._ ______ .__ 

• NOTES: 
• 1. SURVEY DATA BASED ON SEPTEMBER 

••u• .... .. .... .. 
OOH • .... --..... . .... .. .... . ...... .. ... . .... .. ..... . .... .. .... . .... .. .... . .... . 

TOP OF GROUND 
SURFACE 509.97' MSL 
(SEE NOTE 1) 

6-INCH SOLID 
STAINLESS STEEL 

GRAVEL PACK h"x ¼" 
MERAMEC GRAVEL 

6-INCH SCREENED 
STAINLESS STEEL 

---• II- 12" BOREHOLE 

• .30, 2004 TOPOGRAPHICAL SURVEY DATA A ·QU' A 'TERRA 
BY SHERBUT-CARSON & ASSOCIATES, ~ l"'I. 

• P.C. ENVIRONMENTAL SOLUTIONS, INC. 
2. THE WELL PIPE IS SCREENED FROM 6980 West 153rd Street 

• THE BOTTOM TO ELEVATION 319.97. Overland Park, Kansas 66223 

• DETAIL 
LEACHATE COLLECTION SUMP 1A 

• BRIDGETON LANDFILL, LLC 
,A BRIDGETON MISSOURI 
,. Project Mgr. MSB Drown By NLH Designed By NLH Project No. 1429_ 10 

NOT TO SCALE Dote 11 15 04 File fgf-~A DETAJL.dw Figure No. 1 •--------------lllo....~~~..1.----:..:.i:..:.:::L.:::.;:;L.--==-~::.::.::=:.::~...L.--____;~ 



Aquaterra Drilling Log HOLE NO. SHEET1 OF SHEETS 

I 1< 

PROJECT NAMEL C S Cr:JA 
DRIWNG SUBCONTRACTOR 

I e L c-i. y...-, e.. ~b :-t.~ ,, ..... ~ 

PROJECT NUMBER ;~t , . (] NAME OF DRILLER(S) 

{p_ { C re-...,·"' 
LOCATION J 

Gr,· 1tie+v"' Ir .. ){,( l 
MANUFACTURER'S DESIGNATION OF DRllI. 

HOLE LOCATION SIZES AND TYPES OF DRIWNG J...-, , .. ,a..._.,_;,/ - ;}-D +'<ct-
1u~ I IV E Les I ~ AND SAMPLING EQUIPMENT 

(l,,o •l·l-y<-, -;}..O t, l-'-' c..,...,r,E:•f- :v~ ')_7c:,' t,,., · r 
SURFACE E~ATION 
~ 

OVERBURDEN THICKNESS DRIWNG START DATE DRILLIN70 0Ai

1 - 3/?s)o;;- 3 2.:, I oc;-
DEPTH DRILLED INTO ROCK DEPTH6Mi.WCWi'rtER ENCOUNTERED - /,..&..&J-.,;k.. Io Tfc-t 
TOTAL DEPTH OF HOLE DEPTH TO WATER AND ELAPSED TIME AFTER DRIWNG COMPLETED 

·?-7, p-t 
GEDTECHNICAL SAMPLES (TOTAL) DISTIJRBED 

I 
UNDISTIJRBED TOTAL NUMBER OF CORE BOXES 

·-- - - --
SAMPLES FOR CHEMICAL ANALYSIS (SPECIFY) (SPECIFY) (SPECIFY) (SPECIFY) (SPECIFY) TOTAL CORE 
(TOTAL) RECOVERY ----- -- -- --- - - _-/) 
DISPOSITION OF HOLE BACKFILLED MONITORING WELL OTHER (SPEICFY) SIGNATURE OF INSPE~~ 

- - - ~ --
FIELD SCREENING GEOTECH SAMPLE ANALYTICAL TIME I -; REMARKS 

DEPTH DESCRIPTION OF MATERIALS 
RESULTS RESULTS SAMPLE NO. 

;,_ · - - ~,6 ,·1 ;1. -:'J,~v/~ t:joiJ .S 6: I I +-a /. s- -f-.o.-.~, ---
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I 
-- ,J~ ...... ,.,,· , .. f .,.,, <i .>~r-1•·· .:.f io7· ----- y' -- -1 0 / 

I i,./Lv, ,Lt. -- --·--
I ----

PROJECT NAME HOLE NO. 

AQUATERRA lLS l 6 [Qif\ J._ C. s ( !3 
ENVIRONMENTAL!JOLUflONS, INC.. 



DEPTH DESCRIPTION OF MATERIALS 
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-----------
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PROJECT NAME 

AQUATERRA 
ENVIRONMENTAL ~DLUTION9, INC. 

Aquaterra Drilling Log 

FIELD SCREENING GEOTECH SAMPI.E ANALYTICAL TIME 

RE SUL TS RES UL TS SAMPLE NO, 

HOLE NO. 

L-- C. s ]6 LQ I\ 

HOI.E NO, j !SHEET OF 

1,,-GS 8 !SHEETS 

REMARKS 

~ I ' ---<A I f)e, p +i-. ~ ,. H.. 
c/<-..7 -

Or.·11 . .,. l-,c.,r 'J-!J ~r 
Ve,., Slo,..J n r :11. CY °0/1>-:;t... 

°I So/, c I <; ,, ~ s 1--.ce J 
o."' l .:, p,,r, {:!)t"G-',', ;>- '1 (-e ...J 

' ' ... ?½ ,,_ /...v ....r 

L-CS /{3 



279' 

I 
T 

lj i 
·::: ·. 

140' !:!~:! -:• 

lt,J 

TOP OF GROUND 
SURFACE 508.5' MSL 
(SEE NOTE 1) 

10-/NCH SOLJD 
STAINLESS STEEL 

GRAVEL PACK h"x ¼" 
MERAMEC GRAVEL 

10-/NCH SCREENED 
STAINLESS STEEL 

-'---------,-
4' 

NOTES: 
1. SURVEY DATA BASED ON APRIL 19, 

2005 TOPOGRAPHICAL SURVEY DATA BY 
SHERBUT -CARSON & ASSOC/A TES, P. C. 

2. THE WELL PIPE IS SCREENED FROM 
THE BOTTOM TO ELEVATION 373.5. 

- - --~Ii- 20" BOREHOLE 

,; 

AQUATERRA 
ENVIRONMENTAL SOLUTIONS, INC. 

141 Market Place Drive 
Fairview Hei hts Illinois 62208 

DETAIL 
LEACHATE COLLECTION SUMP 1B 

BRIDGETON LANDFILL, LLC 
BRIDGETON MISSOURI 

Project Mgr. MSB Drown By AJF Designed By NLH Project No. 1566_ t O 

NOT TO SCALE Date 4 20 05 Rte ~~18 DEJA/Ldw Figure No. 1 



Aquaterra Drilling Log HOLE NO. SHEET 1 OF SHEETS 

\...c..s .. \ t. 4 
PROJECT NAME DRILLING SUBCONTRACTOR 

\_C. ~- \ r t::::>AJU-I N(,... ~ '----'"'"~~ PROJECT NUMBER NMIE OF DRILLER($) 

~\~. \ 0 ~\.)!.'\"'-i ~ ('\\,~ Lt;,C., 
LOCATION MANUFACTURER"$ DESIGNATION OF DRILL 

~ n ''0\.,-C"T i:::, ..i \\) \ ~l.nv(I.\ ~\'.,ht-, :--1' ~~ti\...' R.o-r1<,,oo" t 
HOLE LOCATION S!ZES AND TYPES OF DRILLING t--.... . ' IL\_\.,,- ,. • •\I'-"' <-1., U .._,,._....,., 
L'iJI ~IL°'W, c::1,- \...C..S- \ '1. ANO SAMPLING EQUIPMENT 

\~~-<,/1 O f'.\\."\..~ 
SURFACE ELEVATION 

~ 1~,ti.<!.\ \.\"2..<..~ 
I\ r> , 1a-r~--- •._e_'Tn.,• ~ -l'flcon~, .~.'"> I OC> 

~~~t.. I\ ~~...., l":..u.t. ~, c::.o Q.=~~t.. 
OVERBURDEN THl<jKNESS DRILLING ST ART DATE DRILLING END DATE 

L\- \ ~-\~ -~b I l I I /o((J 
DEPTH DRILLED INTO ROCK DEPTH GROUNDWATER ENCOUNTERED 

- · \l::i ' 
TOTAL DEPTH OF HOLE DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED 

0 14 1 -
GEOTECHNICAL SAMPLES (TOTAL) DISTURBED 

I 
UNDISTURBED TOTAL NUMBER OF CORE BOXES 

- - - -
SAMPLES FOR CHEMICAL ANALYSIS (SPECIFY) (SPECIFY) (SPECIFY) (SPECIFY] (SPECIFY) TOTAL CORE 
(TOTAL) RECOVER'r - - - - - --
DISPOSITION OF HOLE BACKFILLED MONITORING WELL OTHER (SPEICFY) 

s~~~ ~Yl~~ 
~ -

~ t:)\..IC) (r\V,~JE.L - \.J:.,A< ... W.•·n., .. \'dl..R."l L ,\°'<'\\) 'tl.l...~Q.... ll.A,--n ,,.1-h, 
) 

FIELD SCREENING GEOTECH SAMPLE ANALYTICAL TIME REMl<Rl(S DEPTH DESCRIPTION OF MATERIALS 

a \-CJa RESULTS RESULTS SAMPLE NO. \ 'l..i\l"'I I~ 
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V"' PROJECT I-l/\ME HOLE NO. 

AQUATERRA L C..S~\ c., br.1u.i...i<> ~A. LC..S-\c.. ENVIRONM'Ef>ITAL SOLUTIONS, tNC, 



Aquaterra Drilling Log HOLE NO. ISHEET 2, OF 

LC.S-\C. SHEETS l\• 
PROJECT NAME r SPECTOR 

\..C.. ~~\ c:.. t:>~\.J..l~ I,. c.~ \ ~ '! L , t"t\o~u.,~n 
FIELD SCREENING GEOTECH SAMPLE ANALYTICAL TIME REMARl<S DEPTH DESCRIPTION OF MATERIALS 

RESU\.TS RESULTS SAMPLE NO. r ,..,_ 
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•- ·- -·~- PROJECT NAME HOLE NO. 
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LC..~-\ t t)[l..,IL.\..IN\y ~~A LC S-\C.. E NVJRONMENTAL SOLUTJONS, INC. 



Aquaterra Drilling Log 
HOLE NO. !SHEET~ OF 

\..t~~, C. SHEET ~ 

PROJECT NAME rSPECTOR 

Lt~~\c. t:)n.,\~N(,. ~~ \ ~~~.., \... {°'(\\)O,\J;:l'l 

DEPTH DESCRIPTION OF MATERIALS 
FlaD SCREENING GEOTECH SAMFLE ANALYTICAL TIME REMARKS 

RESULTS RESULTS SAMPLE NO. 
-·- --- ~ 
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-- ------·---,- PROJECT NAME HOLE NO. 

AQUATERRA L c.. s ~ \ c.. \)~\ W-\N\,- C:.Q..~ LC.. S.- \ C 
ENYlRONMENTAL SOLL1TION 9, rNC. 



PROJECT NAME 

\...C..S -\c.. \:J\'l.\\.l..\t-1<..-<:.Q.~ 

DEPTH DESCRIFTION OF MA TERIAI.S 

PROJECT NAME 

AQUATERRA 
ENV IRONMENT AL SOLUTIONS, INC. 

Aquaterra Drilling Log 
INSPECTOij.._ 

\ t:..~ \....1 t(\\l'Q-1-CcIL_ 

F1ao SCREENING GEOTECH SAMPLE ANAL YTICAl 
RESUI. TS RESUI. TS SAMFLE NO. 

~ 
2 
'J> 

J ~ J uJ J/ 

§ ~.,, ! ~~ v 
~ 

v'I~ 

:: 0 -

TIME 

i5'30 O?X) 
!6~-il&> 10-3-Dt? 

1£30 0730 
ID-31·°'1 11·1 · Ci.:, 

HOLE NO. 

HOLE NO. SHEET OF 

\..C. ~ -\ (. SHEETS 

REMARKS 

"1a ~b~s 
LoYlt-aLl n.i ~ YV\lCt.l vi 
Ob<£ VlXOi . 

\S .... S-\ C... 



\. 

274' 

/

TOP OF GROUND 
SURFACE 503.96' MSL 

- (SEE NOTE 1) 

::/::: , _-- 10-JNCH SOLID 
~ -i.----- STAINLESS STEEL PIPE 

{{I ,,,,,-- GRAVEL PACK b"x ¼" 
\pV MERAMEC GRAVEL 

..... .. ... 
··· ·· · - ····· ..... . .... 
·····•-•>0 •• :::::. ,_ ::::.-
•:-:-:-:-:-~ -:-:-:-:-: 

_ :-:-:-:-:-:~ ::•:-:-:-
)1::'"""i/ .~...,, 

1 o· J Ii----~ 20" DIA. BOREHOLE 

NOTES: 
1. SURVEY DATA BASED ON OCTOBER 25, 

2006 TOPOGRAPHICAL SURVEY DATA BY 
SHERBUT-CARSON & ASSOCIATES, P.C. AQUATERRA 

ENVIRONMENTAL SOLUTIONS, INC. 
141 Market Place Drive 

Fairview Heiahts, Illinois 62208 

AS-BUILT DETAIL 
LEACHATE COLLECTION SUMP 1 C 

BR/DGUON LANDFILL, LLC 
BRIDGETON MISSOURI 

Project Mgr. MSB Drown By NLH Designed By NLH J Project No. 2016_ 10 
D t File Name I Fi re N 1 

'- NOT TO SCALE a e 1/ 8/07 LCS-IC D£TA!Ldwa ,gu a. 
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-1 
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' I! 

SOIL BACKFILL 

250' 

J' 

NOTES: 
1. SURVfY DATA BASED ON 9/30/09 

TOPOGRAPHICAL SURVEY DATA BY 
SHERBUT-CARSON & ASSOCIATES, P.C. 

60' 

2. THE WELL PIPE IS SCREENED FROM THE 
BOTTOM TO £LEVATION 246.22' MSL. 

TOP or GROUND 
SURFACE 499.22' MSL 
(Sff NOT£ 1) 

HYDRATED GRANULAR 
BENTONTTE CHIPS 

10-INCH SOUD 
STAINLESS STEEL 
RISER PIPE 

GRAVEL PACK A Hx ¼" 
MERAMEC GRAVEL 

T 0-INCH SLOTTED 
STAINLESS STEEL 
SCREEN PIPE 

TRASH 

i-----,-ili- 20" DIA. BOREHOLE 

AQUATERRA 
ENVIRONMENTAL SOLUTIONS, INC. 

13 Executive Drive, Suite 1 
Fairview Hei hts fflinois 62208 

AS-BUILT DETAIL 
LEACHATE COUECTION SUMP 1D INSTALLATION CQA 

BRIDGETON LANDFILL, LLC 
BRIDGETON MISSOURI 

TKJ Drawn By RLH Designed By RHH Projecl No. JS82. I 0 

!,· ____ _..;,_ _________ _;..._~..,.N~O:,:.T~J;::;:.O,.:::S::::;CAL~f;....1._D_ot_e .... 1:.:::.D'-!O:!Jl:..:D:::.J9i..::1::o~:::~~fg1~f:;::;CS:;;.-,..ID::..::::Oe::,::fo~il._,;,,..1..F_ig_ure_No_.,_,..;l;.,, 
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Aquaterra Drilling Log 

HOLE NO. SHEET1 OF SHEETS 

LCS - o\. L.{ 
JJECTNAME DRILLING SUBCONTRACTOR 

fl,--.J..,, L~ Le.,, d ,; l{ LL,: ~k w.cl, C•' L.__v,.:,_ - W"s-1--e.r~ 
:>JECT NUM .. t.n NAME OF DRILLER(S) 

i-1 • ...., t ~ We, cld el\ Q;).03\010 ~ 
:ATION MANUFACTURER'S DESIGNATION OF DRILL 

1.2,r·, .L e, +-D I"- , /Yl<D a iNG.f:RSoE:L- IL 11-Nb, 
LE LOCATION - SIZES ANO TYPES OF DRILLING i.,,,. o .... ~tr., ... "Dt"1 \\ ~--LL:') - 'J__ AND SAMPLING EQUIPMENT - . 
=lFACE ELEVATION fo i .. , .... - . 

ERBUROEN THICKNESS DRILLING START/« TE ORJLUNG ENO DATE - to/,"> 1~-:s-0, 
PTH DRILLED INTO ROCK DEPTH GROUNDWATER ENCOUNTERED --
T AL OEPTI-1 Of HOLE 

-\ c.<. t. 
DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED 

.'3,o\ 

------OTECHNICALSAMPLES (TOTAL) DISTURBED 

I 
UNOISTI.JRBED TOTAL NUMBER OF CORE BOXES ,,.. 

--- --- r 
MPLES FOR CHEMICAL ANALYSIS (SPECIFY) (SPECIFY) (SPECIFY) (SPECIFY) (SPECIFY) TOTAi.CORE 
>TAL) 

/ / / -~' 
----

-------- -->POSITION OF HOLE BACKFILLED MONITORING WElL OTHER (SPEICFY} l:;a:;,~ / - / --
iFTH DESCRIPTION OF MATERIALS 

FIELD SCREENING GEOTECH SAMPLE ANALYTICAL TIME REMARKS 
RESULTS RESULTS BAM?LENO. 

- ' I ;)61e, 
- '- <i\~\ "-<..\,,. cir, I ( bl \-

I 'ls " ~{· - (.<!IV't.,...- ,n,; ... - --- ,,~~ S1.2., 1 

-)-= 
----- --- C. \.\y' 'C).C> 'I. 
~ 1 rc....,,k 1 '35'= 

- o,, .;!o .'\ 'I. ---- ----·------ ---
\V-G..'.>~ \lL I 4 ?,-e ----- ---

;c....:: 
' ----- C.~~, t., .o~. --- 'Tr..,,\.. "•, .2.o ·" ~. 1s~.6 .oO -

PROJECT NAME HOLE NO. 

AQUATERRA Br; l'.jth~ L~" J \;:I\ LL C:. Lo• c ~~0
c;.J.I'- LC.. S • J._ 

ENVJRCNMENTAL!IOLUTIONS,INC. 
\.,eUl 
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PROJECT NAME 

i) g;.A ._,\.o L.,,. • .l.r:11 LV .,.f ,-..,,\-c,k w.1,1, 

- 1~EPTH 

DESCRIPTION OF MATERIALS 
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PROJECT NAME 

AQUATERRA 
ENVIRONMENTAL .SOLUTIONS, IHC. 

Aquaterra Drilling Log 
rOLENO. 

L c..~ - ;).. 
18HEET.::Q OF 
SHEETS y 

rNSPECTOR 

(,~ A fJ ~~ \i,u, i:\.)r-,..f(';Q f'.. 

FIELD SCREENING GEOTECH SAMPLE ANALviidAL TIME REMARKS 

RESULTS RESULTS SAMPLE NO. 
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Aquaterra Drilling Log 
HOLE NO. rHEET~ OF 
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Aquaterra Drilling Log 
HOLE NO. 

L.C., - ;;i... 
!SHEET (j OF 
!SHEETS--\ 4 

ECTNAME !INSPECTOR 
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Existing Landfill 

Bentonite Grout ~ 
s"""~\ 

5" ID HIGH CARBON 

STITL c,,s/NG~ 

4" ID SCREEN 304 

SS 50 SLOT 20' ~' _ ;..._.. __ 
- 280' BELOW 

SURFACE 
(APPROX.) 

1-----t 

.____, ____ 300' TOTAL 

DEPTH 
(APPROX.) 

AQUATERRA 
ENVIRONMENTAL SOLUTIONS, INC. 

1400 South Uncoln Ave . 
O'Fallon, Illinois 62269 

DETAIL 1 - LEACHATE WELL DETAIL 
LCS 2 AND 3 

BRIDGETON LANDFILL LLC 
BRIDGETON MISSOURI 

Project Mgr. MSB Drawn By JHS Designed By J Project No. 02031010 

Scale No Scale Date /0/9/0J 
I fi%37g'l'rf WELL DETA/Ldwnl Drawing No. 1 



Aquaterra Drilling Log 
ORJWNG SUBCOITTRACTOR PROJECT NAMe 
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BACKFILLED 

DESCRIPTION OF MATERIALS 
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12. I Dt.\ 
DEPTH GROUNDWATER ENCOUNTERED 

DRIWNG END DATE 

4 I z...l I '-I 0 

DEPTH TO WATER ANO ELAPSED TIME AFTER ORIWNG COMPLETED 

UNDISTURBED TOTAL NUMBER OF CORE BOXES 

(SPECIFY) (SPECIFY) 

MONITORING WELL OTHER (SPEICFY) 

FIELD SCREENING 

RESULTS 

GEOTECH SAMPLE ANALYTICAL 

RESULTS SAMPLE NO. 

(QA-
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.-

TIME 

q.oo 

113,0 

HOLE NO . 
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REMARKS 
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TOTALCOR 
RECOVER 
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Aquaterra Drilling Log HOLE NO. SHEET ~F 
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DESCRIPTION OF MATERIALS 
FIELD SCREENING 

RESULTS 

,- - - -

--
~ PROJECT NA!,!E 

QEOTECH SAMPLE ANALYTICAL 
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305' 

::::::::: ::: 

lI Il 

TOP OF GROUND 
SURFACE 561.84' MSL 
(SEE NOTE 1) 

6-INCH SOLID 
STAINLESS STEEL 

GRAVEL PACK /(x ¼" 
MERAMEC GRAVEL 

6-/NCH SCREENED 
STAINLESS STEEL 

143 5 -:-:-:-:• ·. 

1111 
5' 

NOTES: 
1. SURVEY DATA BASED ON JANUARY 17, 

2005 TOPOGRAPHICAL SURVEY DATA BY 
SHERBUT-CARSON & ASSOC/ATES, P.C. 

2. THE WELL PIPE IS SCREENED FROM 
THE BOTTOM TO ELEVATION 405.34. 

...... ······ ....... .................. ·················· 

Ii-■--- 14 3/ 4 u BOREHOLE 

AQUATERRA 
ENVIRONMENTAL SOLUTIONS, INC. 

141 Market Place Drive, Suite 204 
Fairview Hei hts, Illinois 62208 

DETAIL 
LEACHATE COLLECTION SUMP 2B 

BRIDGETON LANDFILL, LLC 
BRIDGETON MISSOURI 

Project Mgr. MSB Drawn By NLH Designed By NLH Project No. 1470.10 

Dote File Nome 
NOT TO SCALE 1 27 05 LCS-28DETAJLdw 

Figure No. 1 
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MONITORING WELL OTHER{SPEICFY) 
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-
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HOLE NO. 'SHEET OF Aquaterra Drilling Log L<- s _ c. c___ sHms 

FJELD SCREENING 
RESULTS 

GEOTECH SAMPLE 
RESULTS 

ANALYTICAL ""J ..., TIME 

SAMPLE NO. 

1 '1_0-0 
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l'-1 Cl D 
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TOP OF GROUND 
SURFACE 488.47' MSL 
(SEE NOTE 1) 

10-/NCH SOLID 
STAINLESS STEEL 

GRAVEL PACK f'x ¼" 
MERAMEC GRAVEL 

::::Ji(,;/;f)'...------ 10-INCH SCREENED 
STAINLESS STEEL 

5' 

20" DIA. BOREHOLE 

NOTES: 
1. SURVEY DATA BASED ON NOVEMBER 24, 

2005 TOPOGRAPHICAL SURVEY DATA BY 
SHERBUT-CARSON & ASSOC/ATES, P.C. AQUATERRA 

ENVIRONMENTAL SOLUTIONS, INC. 
141 Market Place Drive 

Fairview Hei hts Illinois 62208 

AS-BUILT DETAIL 
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NOTES: 

TOP OF SUMP 
£Lf:V.=498. 17' MSL 

257.25' 

1. SURVE:Y DATA BASED ON BAS£D ON A 
SITE SURVEY PERFORMED ON 
D£C£MB£R 22, 200B BY 
SHERBUT-CARSON & AS50CIAT£S, P.C. 

TOP OF GROUND 
SURFACE 49.3. 17' MSL 
($££ NOTE I) 

B£NTONIT£ SEAL 

10-INCH SOUD 
STAINLESS STfJ:L PIPE: 

GRAVEL PACK 

10-INCH SCREENtD 
STAINLESS STEEL PIPE: 

BOTTOM OF BORING 
ELEV,=235.92' MSL 

1'-'•--• ..... 1..- J6" DIA. BOREHOLE: 

AQUATERRA 
ENVIRONMENTAL SOLUTIONS, INC. 

141 Market Place Drive 
Fairview Hei hts, Illinois 62208 

AS-BUILT DETAIL 
LCS-2D INSTALLATION CQA REPORT 
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DESCRIPTION Of MATERIALS 

PROJECT NAME 

FIELD SCREENING 
RESULTS 

GEOTECH SAMPLE ANALYTICAL TIME REMARKS 

RESULTS SAMPLE NO. 

HOL.ENO. 
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PROJECT NAME 
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RESULTS 
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Existing Landfill 

Bentonite Grout ~ 
s"""~\ 

5" ID HIGH CARBON 

STITL c,,s/NG~ 

4" ID SCREEN 304 

SS 50 SLOT 20' ~' _ ;..._.. __ 
- 280' BELOW 

SURFACE 
(APPROX.) 

1-----t 

.____, ____ 300' TOTAL 

DEPTH 
(APPROX.) 

AQUATERRA 
ENVIRONMENTAL SOLUTIONS, INC. 

1400 South Uncoln Ave . 
O'Fallon, Illinois 62269 
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LCS 2 AND 3 

BRIDGETON LANDFILL LLC 
BRIDGETON MISSOURI 

Project Mgr. MSB Drawn By JHS Designed By J Project No. 02031010 
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I fi%37g'l'rf WELL DETA/Ldwnl Drawing No. 1 



J 

DISTURBED 

PLES FOR CHEMICAL ANALYSIS (SPECIFY) 

AL) - --
SITIONOFHOLE BACKFILLED 

DESCRIPTION OF MATERIALS 

Aquaterra-Drilling Log HOLE NO. 

Lc..$-7f-:> 
DRIWNG SUBCONTRACTOR 

Le... ~ - L,.) e..~ k"' -
NAME OF DRIL.LER(S) 

-n: ,..,._ ~ ~ ~ 

DRILLING START CATE DRIWNG END CATE 

12- t-:t-(0y I 7- 3o /-o4 
DEPTH GROUNDWATER ENCOUNTERED 

DEPTH TO WATER AND ELAPSED TIME AFTER DRIWNG COMPl.ETI;D 

UNDISTURBED TOTAL NUMBER OF CORE BOXES 

(SPEC1FY) (SPECIFY) 

MONITORING WELL OTHER (SPEJCFY) 

----
FIELD SCREENING 

RESULTS 

GEOTECH SAMPLE ANALYTICAL 
RESULTS SAMPLE NO. 
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(SPEC1FY) 

TIME 
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"1--

TOTAL CO 
RECOVER 
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HOLE NO. 
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DESCRIPTION OF MATERIALS 

' 

-

PROJECT NAME 

Aquaterra Drilling Log 
HOLE NO. SHEET :;:t_ OF 

L c..s _ 3 e, SHEETS . 

INSPECTO_R \ 

No:\-h.D-A. \4; 
FIELD SCREENING 

RESULTS 

GEO TECH SAMPLE ANALYTICAL 

RESULTS SAMPLE NO. 
TIME 
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-:•:-:♦:-:-

····· ...... . .... ·····-····· ..... . .... 

~;-~~ 
:-:-:-:-:-:-·:·:: 

TOP OF GROUND 
SURFACE 561.66' MSL 
(SEE NOTE 1) 

6-JNCH SOLID 
STAINLESS STEEL 

GRAVEL PACK /i"x ¼" 
MERAMEC GRAVEL 

143
·
5 I~I: = IIi 

1 (:} {:I 

6-INCH SCREENED 
STAINLESS STEEL 

5' 

NOTES: 
1. SURVF:Y DATA BASED ON JANUARY 17, 

2005 TOPOGRAPHICAL SURVF:Y DATA BY 
SHERBUT-CARSON & ASSOCIATES, P.C. 

2. THE WELL PIPE IS SCREENED FROM 
THE BOTTOM TO ELEVATION 405. 16. 

:-:-:-:-: -:-:-:-:-: 
:.·:::. ::::: 
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i---i- 14 3/4" BOREHOLE 

.. · 

AQUATERRA 
ENVIRONMENTAL SOLUTIONS, INC. 

141 Market Place Drive, Suite 204 
Fairview Hei hts Illinois 62208 

DETAIL 
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BRIDGETON LANDFILL, LLC 
BRIDGETON MISSOURI 

Project Mgr. MSB Drawn By NLH Designed By NLH Project No. 1470.10 
Date File Name · · 
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DESCRIPTION OF MATERIALS FIELD SCRl!ENING GEO'rECH IIAMl'U! #IW\l. YrlCAL 
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TOP OF GROUND 
SURFACE 489.64' MSL 
(SE£ NOTE 1) 

6 DEGREES 

1D-INCH SOUD 
STAINLf55 STEEL 

1 D-INCH SCREENED 
STAINLESS ST£El. 

20" DIA. BOREHOLE 

NOT£$: I 1. SURVEY DATA BASED ON NOVEMBER 24, 
ff 2005 TOPOGRAPHICAL SURVEY DATA BY I SHERBUT-CARSON & ASSOCIATES, P.C. 

.. 
AQUATERRA 
ENVIRONMENTAL SOLUTIONS, INC • 

141 Market Place Drive 
Fairview He' hts rllinois 6220B 

AS-BUILT DETAIL 
LEACHATE COLLECTION SUMP 8C 

BRIDGETON LANDFILL, LLC 
BRIDGETON MISSOURI 

Project Mgr. IJSB Drown 8y Designed By NLH ProjBCt No, 1653•10 

NOT TO SCALE Date 11 °'!!.1c DD'AIL.di Figure No. 1 
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OEPTH DRILLED INTO ROCK 
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DESCRIPTION OF MATERIALS 
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AQUATERRA 
ENVIRONMENTAL SOLUTIONS, INC. 
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BRIDGETON LANDFILL, LLC 
BRIDGETON MISSOURI 
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SOIL BACKFILL 

l~ t: I 
d· 

T 
60' 

1 
2' 

NOTES: 
1 1. SURVEY. DATA BASED ON 2/10/10 
!l TOPOGRAPHICAL SURVEY DATA BY 
~ 5H£RBUT-CARSON-ClA)ffON, LLC. 

I 2. THE: WELL PIP£ IS SCRE£NED FROM TH£ 
BOTTOM OF W!:LL TO fl.EVATfON 316.60' 
MSL. 

[ 

TOP OF GROUND 
SURFACE 55 I .60' MSL 
(SE£ NOT£ 1) 

1--,,---.,:;,,,. - • "-• n '" •- • • 

GRAVE:L PACK 6 "x f' 
MFRAM£C GRAVEL 

HYDRATED GRANULAR 
BE:NTONITf CHIPS 

10-INCH SCHEDULE 
BOS SOLID STArNLESS :·,: 
STE:EL RISER PIPE "' 

GRAVf::L PACK f'x ¼" 
MtRAMEC GRAVE'L 

1 a-JNCH SCHEDULE 80S 
SLOTTED STAINLESS 
ST££L SCREEN Plff 

TRASH 

'""'' •-~•-ii,_. 20" DIA. BOREHOLE 

AQUATERRA 
ENVIRONMENTAL SOLUTIONS, INC, 

1 .3 Executive Drive. Suite 1 
Fairview: Hei hts Illinois 62208 · 

AS-BUILT DETAIL 
LEACHATE COLLECTION SUMP 4B INSTALLATION CQA 

BRIDGETON LANDFILL, LLC 
BRIDGETON MISSOURI 

Project Mgr. RHH Drown By RLH Designtid By TKJ Projecl No. JlJl.iD 

NOT TD SCAL[ Date 01 '22 fO FJf3fffI'ks-4B Detoi/.dw Figura Nt7. 1 
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·, PROJECT NAME 

( L c..~ Dr~ 1\;.. Q.QA 
DEB'CRIPTION OF MATiiRIALS 

Aquaterra Drilling Log 
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NOTES: 
J 1. SURVEY DATA BASED ON NOVEMBER 24, 
!I 2005 TOPOGRAPHICAL SURVEY DATA BY 
I SHERBUT-CARSON & ASSOCIATES, P,C • 
• 1 
; 

fi 

I 
•: 

TOP OF GROUND 
SURFACE 525,40' MSL 
(SEE NOTE 1) 

10-INCH SOLID 
STAINLESS STEEL 

GRAVEL PACK !"x f' 
M£RAUEC GRAVEL 

10-INCH SCREENED 
STAINLESS STE:SL 

i'-•--•o.alh-- 20" DAI. BOREHOLE 

AQUATERRA 
ENVIRONMENTAL SOLUTIONS, INC. 

14-1 Market Place Drive 
Fairview Hei hts Illinois 62208 

AS-BUILT DETAIL 
LEACHATE COLLECTION SUMP 5A 

BRIDGETON LANDFILL, LLC 
BRIDGETO MISSOURI 

Project Mgr. MSB Drawn By WS Designed By NLH Project No. 1688• 10 

NOT TO SCALE: Date t 1 '21 '05 Rte ~.!4 DUAIL.dw Figure No. 1 
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PROJECT NAME HOLE NO, 

AQUA TERRA 
LG'::, v r,\\-"r.i l.---C S - lg/\ 

l!:N\/lFIOt.~E'.l'ITAL SOL\.ITIOt-1.$, Jt.C, CD..Ps: 
u 



5' 

~ NOTES: 
• 1. SURVEY DATA BASED ON NOVEMBER 24, 

2005 TOPOGRAPHICAL SURVEY DATA BY 
SHERBUT-CARSON & ASSOCIATES, P.C. 

TOP OF GROUND 
SURFACE 522.42' MSL 
(SEE NOTE 1) 

10-INCH SOLID 
STAINLESS STEEL 

GRAVEL PACk s"x ¼" 
MERAMEC GRAVEL 

10-INCH SCREENED 
STAINLESS STEEL 

i----1-- 20" DIA. BOREHOLE 

AQUATERRA 
ENVIRONMENTAL SOLUTIONS, ING. 

141 Market Place Drive 
Fairview Hei hts, Illinois 62208 

AS-BUILT DETAIL 
LEACHATE COLLECTION SUMP 6A 

BRIDGETON LANDFILL, LLC 
BRIDGETON MISSOURI 

Project Mgr. MSB Drown By WS Designed By NLH Project No. 1688_ 10 
Date File Name Figure No. 1 

"'-----------------~~N~O~T~ro"'-"s~~~~"-'--~11=.;21""""05"'---"LC~S~-~"'-'D~IT,~~=L~d•"'-....1.-----"-



WELL COMPLETION RECORD 

PROJECT J3,,-&-y,k:i L+,cl :b j \ 
WELL NUMBER LC..~ ~ ,R--e.--z.,p!M..,_:he.., 

LOCATION J3,-,'Js--e....W0, .... 1N\,Q 
/;2-'I-D°l 

REPRESENTATIVE _________ DRILLER--L..:'-"-'-.U....=1-----------

TOP OF 
PROTECTIVE CASING------~ 

TOP OF WELL CASING-------H,-

GROUND 1_ 

SURFACE ELEV. E-z,:,~nn4" 

TOP OF GROUT _______ _ 

BOTTOM OF 

PROTECTIVE OR 
OUTER CASING _________ -,.i., 

TOP OF SEAL _____ _,'f..=5:..._ 

/'.0 I TOP OF FILTER PACK ___ 2.J""--"'-'-----

TOP OF SCREEN _ _:.._ __ _u(c2..2C\.._,,__
1 

_ ----Ii...... 

CENTRAUZER 
DEPTHS _____ --, 

SEAL TYPE ____ _ 

t2~~,""-=---
THICKNESS ___ _ 

~-- BOREHOLE DIAMETER ___ _ 

1-1:l-----CASIN G TYPE ______ _ 

DIAMETER ______ _ 

1-1-<---0UTER CASING TYPE ____ _ 
DIAMETER ___ _ 

-----GROUT TYPE.di1fS) C..UL-ti
1

Y1.J5 

i:J[1:''I-.,__-SEAL TYPE C,h.,,p S 

STATIC WATER LEVEL (S.W.L.) 

!-<-+---SCREEN TYPE---=--==----

" DIAM ETER: _ _fL:..._ ___ _ 

SLOT SIZE_-"--"'------

......___ Fl LT ER PACK TYPE ---":J~O:..;/_'-te.,O""--79. I 
807 TOM OF SCREEN __ ___,___.....___ 

/J,c,'f 
TOTAL DEPTH -------'21-"'--""2--- -·t_-==__J 

'lEPRESENTATIVE SIGNATURE ___________ _ DATE _____ _ 

~ 



Bridgeton LF Location of LCS 6A Completed on December 18, 2009 

Points 1000-1001 Are the existing ground and top of casing of old LCS 6A for check 
Points 2000-2001 Are the new LCS 6A (There was a newly drilled hole and a 2" PVC that was tagged le 

NORTH EAST EX. ELEV DECRIPTION 
1000 1068722 516493.4 517.461 LCS 6A at Ground 
1001 1068723 516493.3 522.254 LCS 6A at Top of Casing 

2000 1068698 516506.5 518.629 LCS 6A at Top of Casing 
2001 1068698 516506.6 515.985 LCS 6A at Top of Ground 



Aquaterra Drilling Log HOLE NO. SHEET1 OF $HEH$ 

"•,/ECTNAME LCS-6B 0R1t.LING suBcoNTRAcToR Layne Western Company, Inc. 

.. ,_,JECTNUMBER 4352.1 Q NAME oF oRILLERrsi Rusty Bowls, Dave Jones, Terry Jones 

LOCATION Bridgeton, Missouri MANUFACTURER'S DESIGNATION OF DRILL Atlas-Copco T3W Rotary Drill 

HOI.E LOCATION 30 feet north of LCS-6A on east side of SIZES AND TYPES Of DAIi.LiNG John Deere 310D Rubber tired backhoe 
ll<>nrlfiU AND SAMPLING EQUIPMENT Lavne Western Peterbuilt Tender Truck 
$UA~ACE ELEVATION 515.022 20" bit 

OVERBURDEN THlCKNE$$ N/ A DRILLll'<G START DATE 10/25/10 DRILLING ENO DATE 11/3/10 

DEPTH DRILLED INTO ROCK N/ A DEPTH GROUNDWATER ENCOUNTERED N/A 

TOTAi. DEPTH OF liOLE 87 feet DEPTH TO WATER AND ELAPSED TIME AFTER DRIUING COMPLETED 

GEOTECHNICAL SAMPLES (TOTAL ► 
D!STURBEO N/ A I UNDISTURBED N/A TOTAL NUMBER OF CORE BOXES N/A 

N/A 

SAMPLES FOR CHEMICAL ANALYSIS lSPECIFYI (SPECIFY} {Sf'ECIFY) [SPECIFY) {SPECIFY) TOTAL CORE RECOVERY 

(TOTAL.) NIA N/A N/A N/A NIA NIA N/A 

DISPOSITION OF HOLE BACKFILLED MONITORING WELL OTHER (SPEICFY) StGNATURE OF lNSPECTOR 

Leachate Collection Sump N/A N/A NIA 

FIELD SCAEENtNG GEOTECH SAMPLE ANALYTtCAL TtME REMARKS 
DEPTH OESCRt!'TION OF MATERIALS 

RESULTS RESULTS SAMPLE NO. 

-- Soil Cover 3 ft 10/25/2010 
- 7:00AM 

I - -- No asbestos observed -- Waste ------ -- 3:30 PM -- 20 ft 10/25/2010 

- 7:00AM -- Off site at 1 :50 pm due to wind No - Waste - asbestos observed - 1:50 PM -- 29 ft 10/26/2010 

- 7:30AM ----- -- Waste ----- 3:30 PM -- 45 ft 10/27/2010 

- 7:00 AM - Stopped drilling due to leaking - Waste rubber gasket. No asbestos - 10:10am - 52 ft observed - 10/28/2010 

- 7:00AM .... 
-

- Saturated Waste Resumed drilling on 11/1/2010 

---
PROJECT NAME LCS-6B CQA Installation HOLE NO. LCS-6B 

r 
AQUA TERRA 

ENVIRONMENTAL SOLUTIONS, INC. 



Aquaterra Drilling Log HOLE NO, LCS-68 rHEET OF 
SHEETS ·•.,,. 

<EC"r'NAME LCS-6B CQA rNSPECTOR 

DEPTH DESCRIPTION OF MATERIALS 
FiELD SCREENING GEOTECH SAMPLE ANALYTICAL TIME REMARKS 

RESULTS RESULTS SAMPLE NO. 

----- ----
Waste ---

No asbestos observed -------- ---- 1 :10pm -- 87 ft 11/1/2010 

--- ---------- ----- ---------- --------------- --------------- ----
PROJECT NAME LCS-6B CQA Installation HOlENO. LCS6-B 

AQUA TERRA 
ENVIA:ONMENTAL SOLUilON5, INC. 



I 
1 

I 
I 

i 

J' 

87' 

--: 
-. 

40' 

1- i . . 
: .; . . . . . . . :: 

TOP OF GROUND 
SURFACE 515.02' MSL 
(S£E NOTE 1) 

SOIL BACKFILL 

GRANULAR BENTON/TE -
12 x 50 LBS BAGS 

10-INCH SOUD 
STAINLESS STEEL 

GRAVEL PACK i"x !" 
MERAMEC GRAVEL 

GRANULAR BENTON/TE: -
12 x 50 LBS BAGS 

FIL"Tffi PACK 

10-INCH SCREENED 
STAINLESS STEEL 

2' j i-l ·--■ II- 20" DIA. BOREHOLE 

NOTES; 
1, SURVEY DATA BASED ON JANUARY 5, 

2011 SURVEY DATA PROVIDED BY 
SHERBUT-CARSON & ASSOCIATES, P.C. AQUATERRA 

INVIRONMINTAL SOLUTIONS, INC. 
141 Market Place Drive 

Fairview Hei hts 111,'nois 62208 
AS-BUILT DETAIL 

LEACHATE COLLECTION SUMP 6B 
BRIDGETON LANDFILL, LLC 

BRIDGETON MISSOURI 
Profect Mgr. CR Drawn By RLH Designed· By RHH Project No. f68B.fO 

NOT TO SOO.E Date 01 lU 10 iht f8s!~ DEJAJLdw F',gure No. 1 



TEMPERATURE MONITORING PROBES 
   



AQUA TERRA 
Environmental Sotutions, Inc. 

7311 W.1301!1 St, Ovenano Park, KS 66213 
CllCNT: BMneton landfill, LLC 

P~OJE:OT NAME: Temperature Moni1oling Probe 

PROJECT NUMBER: 5582.1 
PROJECT LOCATION: Bridgeton. Missoun 

501.:!NG lOGA TION: North Slope 

AES PROJECT t,.10: 5582.1 

A~s Gl:-OLOGlST: ROBC~'r ~i. HU.I. II 

S~AAl DATE: 11/.07/12 1'1N1.SMC!A'fE: 11I07H2 

Sl,I\Rl'ilrY!E: 06:00.a.m. fiNl.'i"',1lrJ.,E: 10:00 a.m. 

SAMPLE SA.MPL.:E T-1rqip "'o RfloC-OVERV DEPTH uses 
TYPE OEPTH 

., 
(PPM! ('Tl IN FE'ET CLASS 

I -i--
2 --3 ---
4 -

f--

5-

6 --
7 ----6-

,__ 
9 -,__ 

10 -N/A ,__ 
11 -N/A ,__ 
12 -N/A 
13_ 

N/A -
14_ 

NIA 
15_ 

N/A -,a_ 
N/A -

17 -
N/A 

1S --
NIA ..._ 

19 -NIA 1--
20 

LEGEND: PW - Phoioionizatfon Detector 

SS • Split Spoon PP u Pooket Prmetrometer 
CS - 5 foot CME Sampler HSA T HoJ/ow Stem Augers 
ST -Shelbv Tube 

C 

LOG Of aoRING NO.: TMP-1 SHEET NUMBE:R of 6 
138 Feet 

DRILLING CONirlACIOR: Fronb:Orillina WELL CONSTRUCTlON DETAILS 

DRlLlJ=R; Kris Lauer MATERIAL: Steel 
DRllLfNG RlG: Versa-Sonic Ortll Rig DIAMETER: 4 In. 

PFi:llUNG METHOfJ; Sonic Rotary WEi.L TOTAL DEPTH: 13811. BGS 
SAMPLING METHOD: NIA SCREEN lENGTH· NIA 
f:IORING ,PtAMETER: 4 in. RlS!;R L!;:NGtH: NIA 

WELl DIAMCiE:R: 3 718 inch iOP OF SCREEN: NIA 
WELL COMPLETION': NIA :BOTTOM OF SCREEN· NIA 

s~:FACe 1$.L.EVf,TION: 469.00 :SCF!e,S;N $1.0i: NIA 
TOC EL.EVAilON: NIA TOP Of FILTER PACK: NIA 

WATl::.Fi:U:.VE:L: NIA TOP OF SE.AL· NIA 
WAtl::R ELEVATION: NIA TVF'E: OF' .$:CAL: Cement Bentonlte Grout 

DATE: 1110712012 TVPEOFF'IL11:::~ PACK: NIA 
SOI-I.. oesCRIPTION AND ORILLING CONDffiONS NOT:CS ANO WEI..L CONSTRUCTION 

-·.: .. 

.. · .. '• 

.. ·.:,, 

Soil Cover 

(40 Sch. CPVC Conduit) •· .. ·• 

r'.,'• 

Cement Bentonite Grout •·.:• 

.. ,_. .. 

Municipal Solid Waste .. ·,:• 

.... 

•.:• 

HA .. Hand Auger 

WB - wash Bore 
RB-Rock Bl! 

NX • Rock Care 

THE STRATIRCATION LINES REPRESENT APPROXIMATE BOUNDARY 
LINES BETWEEN SOIL AND ROCK TYPES: ACTUAL TRANSITIONS MAY BE 
GRADUAL. 



( 
AQUA TERRA 

Envlnl11ma11tal lotutlena, l11e, 
7311 W.1301!1S1.0verlandPar11.KS 66213 

CLIENT, 8,idne1on Landfill, LLC 

PRoJi:,;;C'J' NAM!::: TemPeiature MOoitorinr Probe 

SAMPLE:fl o.,_,PlE l'oRJp 

TYPE DEPTH .. 
NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

PIO ElECQ'ill;;"R'I' tlt;P'f'H 

IPPM) IFT) IN fEET 

-
21_ 

22_ 

-
23_ 

-24 -
25_ 

-
26_ 

-27 -...._ 
28.._ 

...._ 
29.._ 

'--
30.._ 

31-

c...... 
32.._ 

33.._ 

.._ 
34 ..,_ --35..,_ 

'--
36_ 

-
37 _ 

-38 --
39_ 

-
40_ 

41_ 

...._ 
441--

--45 

uses 
CLASS 

LEGEND: 
SS • Sp11r Spoon 
CS • 5 foot CME Sampler 

P-JD • PholoionJwtfon Detector 
PP n Pocket Penetramete-r 
HSA - Hollow Siem Augers 

ST - Sl;e/by Tube 

C 

LOG OF 80SlNG NO., TM P-1 

Robert H. Hil II 
DATE: 11/07/2012 

PR<>JfiC!' •UMlloRc 5582.10 

sotL DESCRll'TlON ANO DRlt.LING CONDmo~ 

Municipal Solid Waste 

SHEET NL/MSER 

Thermocouple Probe 

2 of 6 

.-. .-... ·.:• 

... -~r:=:::1- ·-

. .::-.:--::·+:: .. 
·· . .-T··:T··:• 

i~;::~ !i:::~ !i:i~ 
•· .. ·•I-'.:•••· ... . 
··--+ .. +· .. . .................... 
•·.:•1•·.:•1-'.:• 
.. J, . .,I_.·. 

.. 1-- I" .. _ _.., ...... , .... . 
...... 1.· . .-.1 .... . 
,·.-+·--·l·· .. . 
•·.:•v:•1··.:• 

:::::::::::::::::::: 
....... ·.:•v .... 

:::::t::::!:::::: 
•· .. ·+·.:•I• .... 

::::::i::::::i:::::: 
•.:•1•·.:-1•.:• 

Cement Bentonite Grout ::::::!::::::::::::: 
•·.:•1-'. .. ,1,-,.-. 
•.. .1 ... ,1 •. '• 

(Abrasive Sheath) 

Thermocouple Probe 

..... , .. 
....... ·.:•1•·.:• 
.- . .-.,.-. .-.,.·.:• 
•·.:•l•:.:•J··.:• 
•· . .-.,.-. .-..... _-. 
...... f.-. ... 1 ..... . 
•·.:•••·:• 

::··:t··::r·:: 
"I" I" 

··.:•1""·.-•r··.-• 
•·,:+· ...... ·.:• 

:::::J::::J:::::: 
•·.:-1.-.... 1--. ... 

···+···+··--· .............. ·.:• 
•·.:•I•·.:•••·.:• -· ... + .. + .... ............... ·.:• 
····•···•··· .. ::.+::.+::-. 

HA • Hand Auger 

WB • Wash Bore 
RB-Rock Bil 

THE STRATIFICATION UNES REPRESENT APPROXIMATE BOUNDARY 
LINES BETWEEN SOIL AND ROCK TYPES: ACTUAL TRANSITIONS MAY BE 
GRADUAL. 

NX • Rock Core 



AQUA TERRA 
Envlronmantal 8olallo■s, Inc. 

7311 w. 130th SI, OvenarnJ Pan<, KS 66213 

Ct.lENT: Bridgeton landfill, LLC 

PROJECT NA.ME: iemoerature Monitolino Probe 
SAMPLER SAMPLE Temp PIO R:!;,ta;ll;!l=l'r 01::!PTM uses 

TYPE D.EPTH 'F IPPMl (FT] IN FEET CLASS 

NIA -46 -
NIA 

47 --
NIA -48 -
NIA 

49 --
NIA -

50 -
NIA 

51 
--

NIA -
52 -

NIA -
53 -

NIA -54 -
NIA 

55 -
NIA -

56_ 

NIA -57 _ 

NIA -
58_ 

NIA -
5ll_ 

NIA -60 -
NIA 

61 
--

NIA 
62 

--
NIA -

63 -NIA 
64 -

NIA -
65_ 

N/A 
66 -

NIA -
67_ 

NIA -
68_ 

NIA 
69 --NIA >--
70 

LEGEND: PfD - Photofonix:ation Detector 
SS • Splil Spoon PP - Pocket Penetromefer 
CS - 5 foot CME! Sampler HSA • HorJow Stem Auger.s-
ST - Shelby Tube 

C 

LOG OF BORING NO.: TMP-1 

GcOl-OC<STc Robert H. Hill II 

iDATt:: 11i07/2012 

P:R.OJeCT NUMBER: 5582.10 

S.~L 0-E&emPT-ION .A..ND ORIUJNG CONDIT(ONS 

Municipal Solid Waste 

SHliET NUMBER 3 of 6 

NOTES~ 

(Abrasive Sheath) 
Thermocouple Probe 

HA - Hand Auger 
WB - Wash Bore 
RB-Rock Bil 
NX • Rock Core 

PPROXIMATE BOUNDARY 
LINES BETWEEN SOIL AND ROCK TYP!iS: ACTUAL TRANSITIONS MAY BE 
GRADUAL. 



... AQUA TERRA 
( Environmental SoluOons, Inc, 

7311 w. 1301h St, Ovenand Park, KS 66213 

CUE:NT: B<idgelon Landfill, lLC 
PROJECT NAME: iemperature Monitorinn Probe 

SAMPLER SAMPLE Temp PIO R:l!COVSRY DEPTH uses 
TYPE O:EPTH 'F IPPMI (FT) IN: FEET CL.ASS 

N/A -
71 -

NIA -
72_ 

NIA 
73_ 

NIA -
74_ 

NIA 
75_ 

N/A -
76_ 

N/A -
77 -

N/A '--
78'--

NIA I--

791--

NIA '--
BO ..... 

NIA '--
81..._ 

NIA '--
82,._ 

NIA '--
83,._ 

NIA 
84_ 

N/A -
85_ 

NIA 
86_ 

NIA -87 _ 

NIA -
BB_ 

NIA -
as_ 

NIA -so_ 
NIA -

91_ 

NIA -
92_ 

NIA 
93 .... 

NIA ..,_ 
941--

NIA 
95 

'--

LEGEND: PID - Photoion/tation Delee/or 
SS - Split Spoon PP - Pocket Penetrometer 
cs - 5 fool CMI; Semple( HSA - Hollow Siem Augers 

ST - Sholbv Tube 

C 

LOGOF 80RlNGNO.: TM.P-1 SHEET Nl/MB~R 4 ol 6 

,aEQlOOIST: Rooort H. Hill II 
DA.TE: 11.AJ,7f201:2 

PROJECT NUMBER: NIA 

SOIL D:ESCRfPTION AND Dmt.UNG CONDITIONS NOTES: 

Thermocouple Probe 

Municipal Solid Waste (Abrasive Sheath) 

HA - Hand Auger 
WB- wash &>re 
RB-Rook Bil 

NX - Rook Core 

THI;;,; I l<ATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY 
LINES BETWEEN SOIL AND ROCK TYPES: ACTUAL TRANSITIONS MAY BE 
GRADUAL 



AQUA TERRA 
E•wl,o•m••tal S.llltk>lls, IJI~. 

7311 w. 130lh St. Overtand Park. KS 66213 
CUE.NT: Bnooe1on Landfill, LLC 
PROJECT NAME: Temperature Monitolina Probe 

$AMPLER SAMPUl: Tll!mp PIO Rli:!;:QVloi;iY OoPTil usoo 
TYPE DEPTH 'F (PPMl (FT} tN FEET ClASS 

NIA 
96_ 

NIA -97 _ 

N/A -
98_ 

NIA -
99_ 

NIA 
100 

__; -
NIA -101 -
NIA -102 -
NIA -

103 -
N/A 

104 
--

NIA -
105 

'--

NIA 
106 -

NIA 
107 -

NIA 
108 -

NIA ·-
109 

"'"" 
NIA 

110 
'---

NIA 
111 

--
NIA -

112 -
NIA -113 -
NIA -

114 -
NIA 

115 -
NIA 

116 --
NIA 

117 -
NIA '--

118 ..... 
NIA ,__ 

119 ..... 
NIA '--

120 

LEGEND: PID - Pftotoiontz:attcm De-rector 
SS • Split Spoon PP ~ P.ocke.t Penetromete-r 
CS-5 root CME Sampler HSA • Hollow Stem Augers 
ST· She/oy TuJ;Je 

0 

LOG Of """'""" NO.: TM P~ 1 

G•ocOGl$T, Robert H. Hll 11 
DATE: 11.IO'tli.012 

PROJECT NUMBER NIA 

SOf;L DESC:RIPTION ANn ORiLUNG CONDmONS 

Municipal Solid Waste 

SHEET NUMBER 5 of 6 

NOTES: 

...... , ...... , ...... 

............. ,.·.:• 
--. .-•1·· . .-•1•·.-. 
··.:•1•·.:•J-' .... 

• . .'•l.i•·.:• 
Thermocouple Probe •.:•~--.:• 

::··::.::-·::i::-·:: ..... I" 
........ · .. ·•1· ... • 

::::::1::::::1:::::: 
...... , ...... ,.-.... 

::::::1::::::::::::: 
··.:•1•·.:••··.:• 
.· . .-.J.-.:-1--.:• 
•· . .-+ . .-+ . .-. 
-·.:-1"",:•1··.:• 

::::::!::::::::::::: 
•·.:+·.:•••· .. ·• .... , ....•.... 

" ... , .. 
.-. .-... ·.:•,--.:• 
··.:•f-',:•••·.:• 

(Abrasive Sheath) ::::::!::::::!:::::: 
.-.. -.1-·.:-k:• 
.-.:•j•.:•: ... .-. 
•·.:•1·· .. ··1•·.:• 

::::::1::::::r:::: 
-·.:•1··.:•r·.:• 

:::::::::::::!::::: 
•·.:•1··.:•v .. ·• .... , .... , .. ·, 
.. ::+-::.+:: .. 
................ ·.:• 

::::::!::::::::::::: 
•·.:+.:+.:-
····•····• .. -. .. I .. I" 
-· . .-.............. . 
•·.:•1•· ...... ·.:• 
··.:••·· .. ··••· .. ·• 

Thermocouple Probe ::·Ji~::--:: 
•. :: .. :-,:: .. :,-:: .. 
•·,:•1•·.:-1-·.:
............. ,.·.:• 

HA • Hana Auger 

WB • Wa.sh Bore 
RB-Rock Bit 
NX • Roe• Coro 

THS STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY 
LINES BETWEEN SOIL AND ROCK TYPES: ACTUAL TRANSITIONS MAY BE 
GRADUAL. 



( 
,.. AQUA TERRA 

Envlronmaatal Sobltlons, Inc. 
7311 W.130thSI, OvenandPark, KS 66213 

CLIENT: Briooeton Landfill, LLC 
PIWJECT NA.ME: Temperature Monllonno P"'be 

SAMPLER SAMPLE TBmp PID RECOVf.FIV DEPTH uses 
TYPE 0-EPTH 'F (PPM) jFf} IN FEE't' C'--,1,M 

NIA 
121 -

N/A -
122 -

N/A -123 -
N/A -

124 -
NIA -125 -
N/A 

126 
-
-

NIA 
127 -

NIA L...-

128 
'--

NIA 
129 

i--

NIA 1--
130 

i--

N/A 
131 --

N/A -
132 -

NIA '--
133 

1--

N/A -134 -
N/A -

135 -
NIA 

136 -
NIA 

137 --
NIA -

138 --
139 -
140 --
141 ..... 

-142 -
1--

143 ..... 
1--

144 -
145 

LEGEND: P/D - Photoiani:zation Detector 
SS - Split Spoon PP ~ Poc;ket Penetromeier 

CS• 5 foot CM£ Sampler HSA - Hollow Stem Augo,-s 

ST - Shelbv Tube 

C 

LOG OF BO>!ING NO.: TMP-1 SHEET NUMBER 6 of 6 

GEOlOG!Si; Robert H, Hm u 

OAll:.: 11/D71201-2 

PROJECT NUMBER: NIA 

SO.l l)ESCRIPTIONANO ORILUNG COt,,0a'tl0lll$ 

Municipal SoHd Waste 
(Abrasive Sheath) 

Thermocouple Probe 
(Quarry Bottom} 

HA • Hand A"9er 
WB • Wash Bore 

RB·RockBil 
NX. Rock Core 

THE STRATIFICATION UNES REPRESENT APPROXIMATE BOUNDARY 
LIii/ES BETWEEII/ SOIL AND ROCK TYPES: ACTUAL TRANSITIONS MAY BE 
GRADUAL. 



AUUAll::KKA LOG OF BORING NO.: TMP-2 SHEET NUMBER 1 of S 

Environmental Solutions, Inc, 200 Feet 
7311 W. 130th St, Overland Park, KS 66213 DRILLING CONTRACTOR: Frontz Driilino WELL CONSTRUCTION OETA!LS 

CLIENT: Bridgeton landfill, llC DRILLER: Kris Lauer MAiEmAl: Steel 
SROJEOT NAME: Temperature Moniloring Probe DFl.!t..i...lNG RIG: Versa-Sonic Drill Rig DIAMETER: 4 In. 

PROJECT NUMBER: 5582,1 DRILLING METHOD: Sonic Rotary WEt.L TOTAL DEPTH: 200ft. BGS 
PROJECT 1.DCATLON: Bridgeton, Missouri SAMPLING METHOD: N/A SCREEN CENGTH: NIA 

BORING rnAMETER: 4 in. RfSER LENGTH: NIA 
BORING LOCATION: Nerti, Slope WELL DlAMETER: 3 718 inch 'rOP OF SCREEN: NIA 

WELl COMPLETION: NIA BOTTOM Of SCREl;.N: NIA 
AES PROOECT NO: 5582,1 S~.i=~t::AC= El.E.VAi!ON: 491.50 SCREEN SlOT: NIA 

AS;S GEOLOGFST: ROBE;RT l·t Hft,L II TOC 1;1..E:VATION: NIA !OP' OF- FILTE:R PACK: NIA 
6T ART CJA TE: 11/07/1:2 FINISHD/\TF,: 11/{19112 WATER LEVEL: NIA TOP OF SEAi-: NIA 
STIIRTTlME: 1:3:40 a.m. FINISH TIME: 15:00 ~.m. WATH:R ELEVATION: NIA lYPE OF SEAL: Cement Bentonite Grout 

SAMPLE SA.MP.LE Tern~ PIO R-E-COll'EFl:Y DE;PTl-1 uses C DATE: 11107/2012 TYPE Of FILTER PACK: NIA 
TVPE DEPTH "F (PPM) (FT) 1~ FE£T Cl.ASS I SO!L DESClUPTtoN ANO DRILUMG CON~ilONS Nort:s AND WELL CONSTRUCTION -1 - .. . . .. .. ,__ 

2 . .. .. .. . . -- .. ~·.:• . 
3 ~·.:~ ... ., - .. .. .. -- .. 
4 Soil Cover 

.. .. - ., ~·.: .. .. -
6 ··.:+ .. .. - .. .. .. .. - . , .. e_ .. .. 

.. .. - (40 Sch. CPVC Conduit) ....... ., 
7 "" - .. .. .. . . - .. .. s_ .. .. 

.. . . 
NIA - .. .. 

.. .. 
9 .. .. - . , .. 

NIA - .. .. 
.. .. 

10 ' .. .. - .. 
NIA I-

.. ··.:• 
.. .. 

11 Cement Bentsnite Grout .. .. - . , . ... 
N/A - .. .. 

,. 
12 .. .. - .. ... 

NIA - .. .. 
'' 

., 
13 .. .. - ., 

NIA I-
•· .. ·. .. 
'' . ' 14 

Municipal Solid Waste 
.. .. - .. 

NIA - .. _ ... .. .. 
16 .. .. - .. 

NIA - .. .. ,. ., 
16 .. .. -

NIA - .. •·.:• 
"" 17 .. .. - .. .. 

N/A - .. .. 
18 ...... 

•· - .. .. 
NIA - '" .. ... , . 

19 .. .. -
NIA - .. .. .. ., 

20 .. .. 

LEGEND: PID - Photoiom:Zarion Detector HA • Hand Auger THE STRATIFICATION 1./NES REPRESENT APPROXIMATE BOUNDARY 

SS - Split Spoon PP - Pocket Peneltometer WB - Was/! Bore LJNES BETWEEN SOit.. ANO ROCK TYPES: ACTUAL TRANSITIONS MAY BE 

CS - 5 foot CME Sampler HSA -Hollow Stem Augers RB- RockBr1 
GRADUAL. 

ST - Shelby Tube NX - Rock Core 



AQUATERRA 
Envlnmmental Solutions, Inc. 

7311 W. 130th St, Overland Park, KS 66213 

CUENT: Bridgeton Landfill, LLC 

PRO.JECT NAME: Temperature Monitoring Probe 

SAMPlER SAMPLE Temp PIO RliCOV!iR'I' OEPTH uses 
TYPE PEPTH "F (PPM) (FT) IN FEET CLASS 

NIA -
21_ 

NIA :...._ 

22_ 

NIA -23_ 

NIA -24_ 

NIA -
25_ 

NIA -26_ 

NIA -
27 i.... 

NIA '--2a __ 

NIA ,__ ,s __ 
NIA '--

30.._ 

NIA ,__ 
31_ 

NIA -
32_ 

N/A 
33_ 

N/A -
34_ 

NIA -
35_ 

N/A -
36_ 

N/A -37 .,_ 

N/A -
38_ 

NIA -39_ 

NIA 
40_ 

NIA ----41--

NIA '--
42_ 

NIA -
43_ 

NIA -
44_ 

NIA -45 

LEGEND: PID • P/1oto1anlzation Detector 
SS - Sp/,1 Spoon PP - Pocket Penetrometer 
CS • 5 foot CME Sampler HSA - Hollow Stem Augers 
ST - Shelby Tube 

C 

LOGOF aoRINGNo.: TMP-2 

GEOL()G!ST: Robert H. Hill II 

OA iE: 11/0712012 

PROJECT NUMBER: 5582.10 

SOIL DESCRIPTIDN ANO ORILUNG CONDITIONS 

Municipal Solid Waste 

SHEET NUMBER 2 of 9 

NOTES: 

Thermocouple Probe 

(Abrasive Sheath) 
Cement Bentonite Grout 

Thermocouple Probe 

HA - Hand Auger 

WB • Wash Bore 
RB• Rock Bit 
NX - Rock Core 

THE STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY 
LINES BETWEEN SOit. AND RO(;K TYPES: ACTUAL TRANSITIONS MAY BE 
GRADUAL. 



AQUATERRA 
Environmental SoluOons, loc, 

7311 W, 130th St, Overland Park, KS 66213 

CLIENT: Bridgeton Landfill, LLC 
PROJcCT NAME: Temperature Monitoring Probe 

SAMPl..la~ SAMPLE Tamp PIO RE-COVERY DEPTH uses 
TYPE DEPTH .. !PPM) jFt) I~ FEET CLASS 

N/A -
46_ 

NIA -
47 ..... 

N/A ---48_ 

NIA ~ 

49_ 

NIA -so_ 
NIA -

51 -
NIA -

52 .... 

NIA ---53 .... 

NIA 
54 

..... ..... 
N/A '---

55_ 

NIA -
56_ 

N/A ~ 

57_ 

N/A '---
58'--

N/A -
59_ 

NIA -
60_ 

NIA -
61_ 

NIA -
62_ 

NIA -
63_ 

N/A -
64_ 

NIA -
65_ 

NIA '--
66.._ 

NIA ...... 
67 .... 

NIA ..... 
68 .... 

NIA '--
69 ..... 

NIA ---70 

LEGEND: PIO - Photoionizalion Detector 
SS - Sp/ii Spoon PP - Pocket Pene/romeler 
CS - 5 fool CME Sampler HSA - Hollow Siem Augers 
ST - Shelby Tube 

C 

LOG OF BORING NO.: TMP-2 

GEOLOGIST: Robert H, Hill II 

DA'ra: 11/09i20t2 

PROJECT NUMBER: 5582.10 

SOIL DESCRl'PTEON AND DRILLING CONDtTIONS 

Municipal Solid Waste 

SHEET NUMBER 3 of 9 

NOTES: 

(Abrasive Sheath) 
Cement Bentonite Grout 

Thermocouple Probe 

HA - Hand Auger 
WB • Wash Bore 
RB-Rock Bil 
NX - Rook Core 

THE STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY 
LINES BETWEEN SOIL AND ROCK TYPES: ACTUAL TRANSITIONS MAY BE 
GRADUAL. 



AQUATERRA 
Environmental Sellltl-, liu:. 

7311 W.13oth St, Overland Par1<, KS 66213 
CUENT: 

l'Fi:OJE;;CT NAME: 

SAMPLER. SAMPL.I;. Temp 

TYPE OcPTH .. 
NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

LEGEND: 
SS • Sp/ii Spoon 

CS· 5 foot CME Sampler 
ST· Shelby Tube 

Bridgeton Landfill, llC 
Temperature Monitoring Probe 

Pm REco,,,:1:rn- OEP't~ uses 
(PPM/ /fT) IN FEET Cl.ASS 

-71 -
72 --73 --
74 --75 --
76_ 

-
77 --78 --79 --
80 --a1_ 

-82 -
'---

83 --
84 --
85_ 

86 --87_ 

-ss_ 

-
89 --
90 --91 --92--93 --
94-

-95 

PIO - Photoionizalion Detector 

PP - Pocket Penerrometer 
HSA • Hollow Siem Augers 

LOG OF BORING NO.: TM P-2 

GEOLOGIST: Robert H. Hill 11 
DATE: 1~10912012 

PROJECT NUMBER: NIA 

SotL OOSCRIPTIOH AND DRILUNG CONOftfOMS 

Municipal Solid Waste 

SHEET NUMBER 4 of S 

NOTES: 

Thermocouple Probe 

::~:: j::::: j:::::: 

:::q:::::::::::: 
.·.·-1•·.··1·· . .-. 
-·.:•1-·.:•1•·.:• 

•· . .-+.·+---· 
•·.:•1•· . .-..-·.:• 
-_-., . .__.., ... .-. 

-· . .--:--. .-+.:-
.-_-.,.· . .-.,.·.:-
-·.:-1-·.:•k:• 
.·.:-1-·-·+ . .-. 
.-. .-.,.·.:•1··.:• 
.-_-.1.·.:-••·.:• 

··---+---+---· 
-·.:-1•·.:-1-·.:-
.... ,.·-.I--·-
.. ::,.. .. ::-.1 .. ::-. 

::_::i:: _ _.: 
•·.:•1--.:+.:• 
::-:t··:t--:: 

-- I -- I --
(Abrasive Sheath} •·,:•1•·.:-1•·.:-

Cement Bentonite Grout :-:t--:t--:· 
·--·r-·r··· 
.·.:•1··.:•1··.:• 
.--.1.--.1.--. 

.-::-.v•+::-. 

.·.:•1··.:•1··.:-

::::::r:::r::: 
-·-··1•· . .-..... .-• 
.. -.I.· -.1.· ·. 
-·=+-::-+::-. 
•·.:+·.:-1-·.:• 
•. _ .• 1.-__..1,-__.. 

··-·+ . .-+ . .--.·_·.,.· . .-.,.· . .-. 

::::::!/:!:::::: 
, ............ . . .--._,_:· ... _:· .. 
--~-l~--1.-::-. 
•·.:•1-·.:-1-·.:• 

:::.:f::::1:::::: 

::):::t:~: 
HA • Hanct Auger 
WB- Wash Bora 

RB-Rack Bit 

NX - Rock Core 

THE STRATIFICATION LINES REPRESENT APPROXJMATE BOUNDARY 
LINES BETWEEN SOIL AND ROCK TYPES: ACTUAL TRANSITIONS MAY BE 
GRADUAL. 



AQUATERRA 
Envlnlnmental Solutions, Inc, 

7311W. 130th St, Overland Park, KS 66213 
CUENT: Bridgeton Landfill, LLC 
PROJECT NAME: Temperature Monitoring Pmbe 

SAMPLER SAMPLE Te-m:p P1D RriCOVERY DEPTH uses 
TYPE DEPTH "F IPPMf [FT) IN FEET ClASS 

NIA -
96_ 

NIA -
97_ 

NIA -
98_ 

NIA -ss_ 
NIA -

100 -
NIA 

101 --
NIA L--

102 
I.,,_ 

NIA ..... 
103 ..... 

NIA '--
104 

----NIA ..__ 
105 

----NIA ---106 
I.,,_ 

N/A -107 -
NIA -

108 -
NIA -109 -
NIA -110 -
NIA 

111 
--

NIA -
112 -

NIA -
113 -

NIA -114 -
NIA -

115 
I.,,_ 

NIA -116 -
NIA -

117 -
N/A -118 -
NIA -

119 -
NIA -

120 

LEGEND; PID - Pho/oion,.,,tion Detector 
SS • SpUI Spoon PP • Pocket Penelrome/er 
CS - 5 loo/ CME Sampler HSA - Hollow Stem Augers 
ST• Shelby Tube 

C 

' 

LOGOF BORINONO.; TMP-2 

GE.OLOGIST: Robert H. Hill ii 
DA~: 11/09/2012 

PROJECT NUMBER; N/A 

SOIL OESCRIPTlON ANO DRILUNG CONO.TIONS 

Municipal Solid Waste 

SHEET NUMBER 5 of 9 

NOTES; 

Thermocouple Probe 

•·.:•j•'-'•j•·.:, 
.·.:•(,."·(---· 
•·.:-1,·.:•I•·.:, 
.. . .f.- -.I.--. .. I .. I .. 
··-··v-··1··--'· 

::~::r:::1:::::: 
-·.:..-·.: ... -.... 
-·.:-k:•k:• 
-·.:-11-·.:-
•·.:+·.·+·.:• 
-··-1,··.1,··. 

--~--1.-::-.1--~--
.·.:-v.:•v.:• 
.-_-.1.-_-.1.-_ _.. 
· . .-+·.:-l,·.:-
::··::t:··::t:--:: 

.. I .. I .. 
.-_-.,.-.... ,.-. .-. 
•·.:•1--.:-1•·.:• 

.-.:+·--+---· 
•·.:-.-· . .-... -.... 
.-_-.f,·:-1,·.:
.--.l.·-.I.- '• - I .. I .. 

(Abrasive Sheath) ··.:•1•·.:•1•·.:• 
Cement Bentonite Grout •·.:+·.:•I•·.:, 

··-··l··-_..l··-_.. 
··.:•r·.:•1··-:· 
.·_-.1.-_ _..1.-__.. 
.·.:,i.-. .-,:.-.:
.-. .-.v.·•v:, 

::::::r::::J:::::: 
•·.:•1•·.:•1•·.:• 
.--.1.- -.1.--. 
.-:.-+::-+::-. 
.-. .-+·:+·.:
.. _ _-.1.-,_-.1.-_.-. 
-.-.:.-... -:,-_ _.. 

.·.:•1··.:•1··.:-

.- -.I.- -.I.--. .. 1 ··I .. .-. .--..-.:•r· . .-. 
::--:t-::1:\ 

.. I .. I .. 
.-.... ,.-_-'I'·-:• 
•· . .-.,.-.. -.,.-.. -. 
•·.:•l•· .. ·•I··-_.. 
•·.:•r··.-•r"·:• 
,·.:•l•·.:•I•· . .-. 

HA • Hand Auger 

WB - Wash Bore 
RB-Rock Bit 
NX - Rock Core 

Thermocouple Probe •·.:-,L 
THE STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY 
LINES BETWEEN SOIL AND ROCK TYPES; ACTUAL TRANSITIONS MAY BE 
GRAOUAL. 



AQUATERRA 
Emrlr011menta1 Solutfons, Inc, 

7311 W. 130th St, Overland Park, KS 66213 
CU~NI: Bridgeton Landfill, LLC 
PROJECT NAME: Temperature Monitorina Probe 

SAMPLER SAMPLE To1np PID Rf",COVERY DEPTH uses 
TYPE DEPTH .. )PPM) [FTI I~ FEET CLASS 

NIA -
121 -

N/A -122 -NIA 
123 --

NIA 
124 

--
NIA -

125 -
NIA -

126 -
NIA '--

127 -NIA -128 .... 
NIA 

129 -NIA '--
130 -

NIA -131 -NIA -132 -NIA '--
133 ...... 

NIA 
134 

--
NIA -

135 -
NIA -

136 -
NIA -137 -
NIA 

138 -
NIA -

139 -
NIA -

140 -
NIA -141 -
NIA -

142 -NIA '--
143 .... 

NIA -
144 -

NIA -
145 

LEGEND: PIO - P/Jotofonization Detector 

SS • Split Spoon PP • Pocket Penetrometer 

CS· 5 foot CME Sampler HSA • Hollow Stem Augers 

ST • Shelby Tube 

C 

LOG OF BORING NO.: TMP-2 SHEET NUMBER 6 of 9 

GEOLOGIST: Robert H. Hill II 

PROJECT NUMBE~: N/A 

SOIL DESCRIPTION AND DRILLING CONDITIONS NOTES: 

Municipal Solid Waste 

Thermocouple Probe 

HA • Hand Auger 
WB. wash Bcre 

RB-Rock Bit 
NX. Rock Core 

THE STRATIFICATION LINES REPRESENT APPROXIMATE SOUNDARY 
LINES BETWEEN SOIL AND ROCK TYPES, ACTUAL TRANSITIONS MAY BE 
GRADUAL, 



AQUATERRA 
Emrlronmental llelullons, 111c. 

7311 W. 130th St, Overland Park, KS 66213 
CLIENT: 

SAMPLER SAMPLC remp 

TYPE DEPTH •F 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

N/A 

N/A 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

LEGEND: 
SS - Split Spoon 
CS - 5 foot CME Sampler 
ST· Shelby Tube 

Bridoeton Landfoll, LLC 
Temperature Monitoring Probe 

Pio Ri::covt=R:r oE:i:irH 
(PPMI !FT) IN FEET 

-
146_ 

147 _ 

-
148_ 

-
149_ 

-
150_ 

-
151_ 

'--
153 .... 

---155 _ 

156_ 

-
157_ 

.__ 
158 .._ 

'--
159 _ 

----160_.. 

---161 _ 

-
162_ 

-
163_ 

-
164_ 

-
165_ 

-
166_ 

'--
167-

,__ 
168.._ 

'--
169..,_ 

---1701 

uses 
GLASS 

PID - />/Jotoionization Detector 
PP - Packet Penelrometer 
HSA - Hollow Siem Augers 

(: 

LOG OF SORING ND.: TMP-2 

GRJLDGIST: Robert H. Hill I! 
DAT~: 1110912012 

PROJ€0T NUMBER: NJA 

SOlL D~5CA:IP1lON AND DRIWNG CONEMTIONS 

Municipal Solid Waste 

SHEET NUMBER 7 of 9 

NOTES~ 

::::::r::::j:::::: 
.-. .-.......... -. .-. 
-· -.I.- -.I.· • •. .. I .. I .. 
-·.:•1··.:-1-·-:
.·.:-1-·.:-1-·.:• 

•·.:-1•· . .-+ . .-• 
•" . .'•f-.'•J"',."• 

::--::i::--::t-·:: 
.. I'" I .. 

•·.:·1•· .. ··1•·.:• 

::::::r~::r::: 
•·.:·1··.:·1•·.:-
.·.:••··.:-I.-.:, 
-· .. ·+·.:{·.:• 
•·.:+·.:-1-·.:• 

::~:r :::::::::: 
•·.:•1•·.:•1•·.:-
-·.:•'-· .. ·.I.-.. -. 
.. I.. I.. ·--·r--·r--· 

(Abrasive Sheath} ::::1:::::i:t 
Cement Bentonite Grout •·:+·.:•1•· . .-. 

Thermocouple Probe 

:::::t:::::!:::::: 
•·.:+·.:•k:• 
•·.:•■··.:• 
··-·-v.:-1-· . .-. 

::::::::::::1:::::: 
•·.:•1•·.:•1•·.:• 

::::::1::::::1:::::: 
.-_·•1-·.:+·.:• 
.-.... 1.· . .-.J.-..-. 
•· . .-+ . .-+ . .-. 
··.:-1··.:-v.:• 

::::::!/:!:::::: 
•·.:•1•·.:-V:• 
.--.1.--.1.- .. 

.-::-.1.-::-.1.-:: .. 
-·.:-1-· . .-..... .-. 

. -. .--J-·.:•I··-.-. 
-·.:-..-.:-r·,:-
•·.:• 1-'.:-i.-.:
•·.:-!-·.:-!•·.:• 

HA - Hand Auger 
WB - Wash Bore 
RB• Rooi<Br't 
NX - Rock Core 

TH TION LINES REPRESENT APPROXIMATE BOUNDARY 
LINES BETWEEN SOit. AND ROCK TYPES: ACTUAL TRANSITIONS MAY BE 
GRADUAL. 



AQUATERRA tOG OF BC,~lNG NO,: TMP-2 S.HEET NUMBER 8 of 9 
Envlrunmenlal Solullons, Inc. 

7311 W. 130th St, Overland Park, KS 66213 OoOLOOIST: Robert H. Hill II 
ClloNT: B<idgeton landfiM, LLC DA.TE: 111.QQJ2012 

PROJECT NAME: Temperature Monitoring Prnbe PROJoCT NUM6ER: NIA 
SAMPLER SAMPLE Temp PIO RECOV!E'RY DEPTH uses C 

:&OIL 0£SCfUPTIOH ANO ORIWNG cotmmoNS .. NOTES: 
TYPE DEPTH /PPM) (fl) IN FEET CLASS , 

NIA >-- ::~J:~:I:::: 171 -NIA -
172 .· .J .. ·,I.··. - .. I .. I .. 

NIA - .·.:•1•·.:•1•·.:, 
173 ··-·,1.· .. ·,1-·_·, - ··-·+·-·+·-·, NIA -174 .· .. ·..-·.:•r--·· - •· .. ·.f,· .. ·,1,·.:• NIA -
175 .--.f.--.1.--. - .. I - 1--

NIA - •· . .--v .. ··1··.:· 
176 •·.:,l,·_-.1--. .-. - •·.:•I·· . .-+.:• N/A -
177 •·.:•1··.:·1··-:• - •· ·.I.· ·.I.· ·. 

NIA - .-::-.1--:-.:.-::-. 178 -
N/A - ··-·+·.:-v:-

179 •·.:-k:•1.-.:-- .. I.. I.. 
NIA ·--·1·--· - Thermocouple Probe .••,. ··· .. 180 -
NIA - .-... · .... _ ...... -.. ~ .. 

... 1 .. 1 .. 181 ··T-·r-· - •·.:-k:-k:• NIA -182 .. -.l· -.1.- .. - .. I - I .. 

NIA - Municipal Solid Waste (Abrasive Sheath) -·--·1-·.:•1•·.:• 
183 Cement Bentonite Gmut ··.:-1-'.:-i.-.:-- .-. .-+ .. ··I·· . .-. NIA -184 ,·.:T··:• r.:• - .--.1.--.1.--. 

NIA - .---......... _:· .. 185 - ", .. , .. 
NIA - ··-··v.:-v:-

186 .·.:-1--.:•I-·.:-- .. I .. I .. 
NIA - -T··T--· 

187 •·.:•t·---·1•·.:• - .· -.I.· -.1.· ·• 
N/A - .-::-.:-,::-.:--::-. 188 -
NIA 

189 
- •·.:+·.:+·.:• 

.·.:,1.-.:-1.-. .-. - .. 1 .. 1 .. 
NIA - --T-T--' 

190 •·.:•1··.:•1•·.:• - .- ..... .J .... 
NIA - ··=•+::.+::-. 191 -NIA - •. _ _..,.·.:-1-'.:• 

182 .··,1.···•···· - -- I .. I .. 
NIA - ...... ,.·-··1•· . .-. 

193 .·.:•1•·.:-1-'.:• - .·_-,l-_·.I.·_·. 
NIA - .. I.. I .. 

194 ............ • -
NIA - -_-.,.-_·.I,·_·. 

195 ··---!··-··~·-·· 
LEGEND: PID - Photoionization Detecror HA • Hand Auger THE STRATIFICATION LINES REPRESENT APPROX/MA TE BOUNDARY 
SS • Splil Spoon PP - Pocket Penetrometer WB - Wash Bore LINES BETWEEN SOIL AND ROCK TYPES: ACTUAL TRANSITIONS MAY BE 

.CS• 5 foot CME Sampler HSA - Hollow Stem Augers RB-Rock Bit 
GRADUAL. 

ST • Shelt)y Tube NX - Rock Core 



AQUATERRA 
Environmental Selutlons, Inc. 

7311 W. 13Dth St, Overland Park, KS 66213 

CUENT: 

PROJECT NAME: 

SAMPLER SAMPLE 

TYPE DEPTH 

LEGEND: 
SS - Split Spoon 

Temp 

•F 

NIA 

NIA 

NIA 

NIA 

NIA 

CS - 5 foot CME Sampler 
ST - Shelby Tube 

Bridgeton Landfill, LLC 
Temnerature Monitorina Probe 

PIO RECOVERY DEPTH uses 
(PPM] jfTj 11>1 FEET CLASS 

-
196 --197 --1S8 --
199 --
200 -

-
-,__ -,__ 
.___ 

--,__ -,__ -,__ 

-----
--
-
--
-
--------------
-

PID - Phoroionizatfon Detector 
PP • Pocket Penerrometer 

HSA - Hollow Stem Augers 

C 

I 

LOG OF BORING NO., TMP-2 

GEOLOGIST: Robert H. Hill II 

PROJECT NUMBER; N/A 

SOIL DESCRIPT:lON ANO DRIWNG CONDITIONS 

Municipal Solid Waste 

SHEET NUMBER 9 of S 

NOTES: 

(Abrasive Sheath) 
Cement Bentonite Grout 

Thermocouple Probe 
(Quarry Bottom) 

HA - Hand Auger 

WB - Wash Bore 
RB- Rock Bi! 
NX • Rock Cora 

THE STRA T/F/CATION LINES REPRESENT APPROXIMATE BOUNDARY 
LINES BETWEEN SOIL AND ROCK TYPES: ACTUAL TRANSITIONS MAY SE 
GRADUAL. 



AQUA11::RRA LOG ot 60~!NO NO,; TMP-3 SHEET NUMBER 1 of 11 

Environmental Solutions, Inc. 250 Feet 
7311 W.130thSt, Overland Park, KS 66213 DRILLINO CONTRACTOR; Frontz Drillina WELLCON:STIWCl!ON DEl:l'AiL:S 

Cl.!ENT: Bridgeton Landfill, LLC DRILLER: Kris Lauer MATERIAL: Steel 

PROJEC't NAMEi:: Temperature Monitoring Probe DRH .. 1..ING RIG: VeIsa-Sonic Drill Rig DIAMoToR; 4 In. 

PROJECT Nlli.lBER: 5582.1 01\IWNO Mnttoo. Sonic Rotary WELL TOTAL DEPTH: 250ft. BGS 
PROJECT LOCATION; Bridgeton, Missouri SAMPLING METHOD: NIA SCREEN LENGTH: NIA 

BORING DIAMETER; 4in. RISER LENGTH: NIA 
BORING LOCATION: North Slope WELL DIAMETER: 3 718 ineh TOP OF SCRI:;gN: NIA 

WELL COMPLETION: NIA SOTTOM OF SCREEN: NIA 
AES PROJECT NO: 5582.1 SURFACE E;U::VATION: 499.11 SCREEN swr, NIA 

A&$ GE0!.00l$i'; ROl;:ll;.RT H .. Hit.I- II TOC ELEVATION: NIA !OP OF fll-TIER PACK: NIA 
STARTDAll:: 11/15112 fll'illSHO/\TE: n/15112 WATER LEVEL NIA TOP OF SEAL NIA 
:S"fMHTIMli: 07:00-a.m. F!N!SHTl!-JE: 17:00 p.m. WATER ELEVATION: NIA TYPE OF SEAL: Cement Bentonite Grout 

SAMPLE SAMPL£ Tl)mp PIO RECOV!E.RV DE,PTH uses C DATE: 11115/2012 TYPE OF P11.,T5R l!l-ACK: NIA 
TYPE DEPTH •F (PPMI (FT) II< FEST CLJ\SS I SOIL DESCRIPTION .ANO DRH.J,..ING CONDITIONS NOT~$ ANO WELL CONSTRUCTION 

...__ 
1 - .. .. .. . . ,__ 

.. •.:• .. 
2 .. - ... - Soil Cover 

...... .. .. .... _ ... 
3 .. - .. .. .. . . - .. .. 
4 .. ·-- .. .. -
5 

.. .. •· .. :• - .. .. 
NIA -- - .. 

··.,; .. 
6_ - .. 

.. 
NIA .. ..-.:~ 

-
(40 Sch. CPVC Conduit) i.•.:~ .. 

7 .. - .. 
NIA 

~·.:• .. - ... •.:~ 8 .. -
NIA - .. .. .. .. 

9_ .. .. 
.. 

NIA 
.. •·.:• - .. .. 

10 .. .. 
,-- .. .. 

NIA !--
.. .. 

Cement Bentonite Grout .. .. 
11 .. .. - .. 

NIA --- .. .. 
.. .. 

12 .. .. - .. .. 
NIA - Municipal Solid Waste 

.. .. 
.. .. 

13 .. .. - .. 
NIA - io.· .. :• - .. .. 

14 .. .. -
NIA - •· . .-.. •· .. :• 

.. .. 
15 .. .. - ' .. 

N/A 
. -. .-.. .. - ... .. 

16 .. .. - .. 
N/A 

.. _ .... .. - .. .. 
17 .. .. - .. .. 

N/A - .. .. 
18 •·,:~ .. .. - .. .. 

NIA - .. .. 
.. 

19 .. .. - .. . . 
NIA - - .. 

.. .. 
20 .. .. 

LEGEND: PIO - Photoionization Detector HA • Hand Auger THE STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY 

SS • Split Spoon PP • Poaket Penetrometer WB. Wash Bore LINES BETWEEN SOIL AND ROCK TYPES: ACTUAL TRANSITIONS MAY BE 

CS - 5 loot CME Sampler HSA • Hollow Siem Augers RB-Rock Bil 
GRADUAL. 

sr. Shelby Tube NX - Rack Core 



AQUATERRA 
Emrlronmental Solutions, Inc. 

7311 W.130th St, Overland Park, KS 66213 

CLJENT: Bridoeton Landfill, LLC 
PROJECT NAME: Temperature Monitoring Probe 

SAMPLER SAMPLE Temp PID REGOVERY DEPTH uses 
TVPE DEPTH •p (PPM) 1H) IN FEET CLASS 

NIA -21 -
NIA -

22_ 

NIA -23_ 

NIA -
24 -

NIA -
25_ 

NIA -
26_ 

NIA 
27 --

NIA -
2s_ 

NIA 
29 --

NIA ~ 

3□_ 

NIA 
31 -

NIA -
32 -

NIA -33 -
NIA -

34 -
N/A -

35_ 

N/A '---
36.,... 

NIA '---
37_ 

N/A 
38 

--
NIA 

39 --
NIA 

40 -
NIA 

41 
'--

-
NIA -

42 -
NIA -

43 -
NIA -

44. -
NIA -45 

LEGEND: PIO - Photoionization Detector 
ss - Split Spoon PP - Pocket Penetromeler 
CS• 5 loot CME Sampler HSA • Hollow Siem Augers 
ST - Shelby Tube 

C 

LCGOF BORlN<lNO: TMP-3 

OEOLoo,sT: Robert H. Hi II II 

DATE: 11/1:5/2012 

PROJECT NUMBER: 55S2.10 

SOfL OE5CRIPTlON AHO DRILLING CONDITIONS 

Municipal Solid Waste 

SHEET NUMBER 2 of 11 

NOTES~ 

Thermocouple Probe 

.--.,.--.,.--. 

.-::+-::-+::-. 

.-. .-,1-· . .-+· . .-. 

~ti>lt 
:ti>l::::: 
.-. .-.,.-. .-.,.-_ _. . 
. --.1.··.1.-·. 
.-::--1--::-.:-,::-. 
.-. .-.,.·.:•v.:
-·.:-k:-1-·.:-

-----+--+---· .-_ _..,.-. .-..... .-. 
:\:::~::!:::::: 
··.:•1··.:•1··.:• 
.·.:•.••·.:• 
··-·•v.:•1•·.:-

~\fJt 
(Abrasive Sheath) ·· ·.t.- -.1.- ·. 

Cement Bentonite Grout .-::-. :--::-+=·· 
-·.:-v:-1-· . .-. 
-·.:-1-·.:-1-·.:• 

.-. .--:---·+· . .-. 
•·.:•1•·.:-r·----
.- -.I.- ·.I.--. 
-·=·+=--:--::-. 
··.:-1-·.:+·.:• 
-·.:-1--.:-1-·.:-
.· .. {·.:+ . .-• 
•·.:•1··.:•1··.:• 
.--.1.- -.I.··. 

··=+-::-+::-. 
.-_ _..,.-_·,1,·.:• 

:::::::::::::1:::::: 
•·.:•1-·.:-v.·· 
.. -.I.- -.1.- .. .. I .. I .. 
-· . .--..·.:-r··:• 
•·.:+·.:•1•·.:, 
,··,I.· -.1.--. .. I .. I .. 
-·.:-v.:•1·· . .-. 
•·.:•1•·.:·I•·.:· 

··---+-·+-·· •·.:-.-·.:·1··-·-
HA • Ha11d Auger 
WB - Wash Bore 
RB-Rock Bil 
NX • Rook Core 

THE STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY 
LINES BETWEEN SOIL AND ROCK TYPES: ACTUAL TRANSITIONS MAY BE 
GRADUAL. 



AQUATERRA 
IEnvlronmen1111 Sol..0-, 1..e. 

7311 W. 130th St, Over1and Park, KS 66213 
CUENT: 

PROJECT NAME: 

S.AM'PLE.R .SAMPl..S: Temp-

TYPE DEPTH "F 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

N/A 

N/A 

N/A 

N/A 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

LEGEND: 
SS - Sp/ii Spoon 
CS - 5 fool CME Sampler 
ST - Sile/by Tube 

Bridgeton Landfill, LLC 
T emoerature Monilori ng Probe 

PID RE.COVl:iRY OE.PTtl uses 
CLASS (!'PM) (FTj IN F"EET 

-46 -
47---48 -
49---
50 --51 --52 --53 --
54 --
55 --
56 --57 --
58 --59 --
60_ 

-61 --62 --
63_ 

-64 -
65 -
66 --67-

68 

69 

70 

e--...... 
-
-

PID - Photoionization Detector 
PP - Pocket Penetromeler 
HSA - Hollow Stem Augers 

C 

LoGoF BORiN0"0.: TMP•3 

GEOLOGIST: Robert H. Hill II 
DATE: 11/15/2012 

PROJECT NUMBER: 5582.10 

SOtL DESCRIPTION ANO DRtLLING CONOlllOt4S 

Municipal Solid Waste 

SHEET NUMBER 3 of 11 

I/OTES: 

Thermocouple Probe 

/:r:::r:::: 
-·.:-1,·.·-1,· . .-. 

~::::: i~::::~ i:::i~ 
--.:-v:-1-·.:· 

::J::::::t:: 
----.~----. 
::=::::: =:::::=:: 
-·.·+·.·-1-·.·
.- -.1.- -.1.- -. 
. .-·._1 __ ·· .. 1,:· .. 

·· I · I ·· 
•·.:•1•·.:-1•·.:• 

::::::::::J:::: 
::::::r::::1::::: 
.-_-... ·.:-r· _-. 
.-. .-••• ·.:-1-·.:• 

:::::::::=::!::=:: 
(Abrasive Sheath) •·-·-1.·.·•I•·.;, 

Cement Bentonite Grout ··-·+--·+·-·. 
•·.··1··.:-1•· . .-. 
.-. .-+·.:•I•·,:, 

::::::!::::::!:::::: 
.-·-1-··.1-··· 
.-::•-:--::--:-,::-. 
•·.:-1-·.:•1•·.:• 
··.·•l•·.:•I•·.·. 

··-·}.:+.·· 
-·.··1•·,:-1•·.:-
.-_·.l.·_:-I-·_·. 

··-·-l··----1··---.-_-., .. _ _..,.-. .-. 
.·_·-1.·.:-1-·_·. 

•·.·+ . .-+.:• 
•·.:•1•·.:-1•·.:• 
.-_ _-.1.-_-J.-_ _-. 
.-..-+ . .--:-, . .-. 
.-. .-+·.·+-. .-. 

:::::::::::::::::: 
.·.:+·-··1•·.·. 
.--J.--.1.--. 

Thermocouple Probe -~ ..... :: .. 
HA - Hand Auger 
WB - Wash Bore 
RB-Rock 61! 

NX - Rock Core 

THE STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY 
LINES BETWEEN SOIL AND ROCK TYPES: ACTUAL TRANSITIONS MAY BE 
GRADUAL, 



AQUATERRA LOG OF BO~lNG NO.: TMP-3 SHEET NUMBER 4 of 11 
Envlmnment.al 8ollltlens, Inc. 

7311 W. 130117 SI, Overland Park, KS 66213 GCOLornst: Robert H. Hill II 

CLl!ENT: Bridgeton landfill, LLC DATE;: 11/15/2012 

PROJECT NAME: Temperature Monitoring Probe PROJECT NUMBER: NIA 

SAMPLER SAMPLE TiQ,n,p PIP Rf;COVERY OEPTH uses C 
SOIL DESCRIPTION ANO DRU .... UNG CONDffKJNS 

"F 
NOTES: 

TVPE DEPTH jPPMl (FT) IN FEET CLASS I 

NIA - ··.:•r:-r.:• 
71 ·· . .-........... _ ... -

NIA - •·.:••··-··••·_·, 
72 .- -.I.- ·.I.-·. - .. I .. I .. 

NIA - •·.:•1•·.:•1•·.:• 
73 ··-·+·-·+·.:• - ·:<+--:-1·: .. :· NIA -74 "-T-T-' - ...... 1.-_ .• , •. _.. 

NIA ,__ 
75 •.. ,1_ .. ,f. ... - .. I .. I -

NIA - -·-··t·-··1-·.:-
76 .......... _.., .. _.. - .. I.. I .. 

NIA - -·r··-r--· 
77 -·.:-r·.:•1··.:• 

1-- ,·-.1.-·.1.· .• 
NIA - -·=··F··I·•::-. 78 -NIA --- .-. .-........ ,.·.:-

79 .·.:,1,·.:•1--.:-- .· .. ··1•· .. ··1•·.:• NIA -ao_ ·-··1··-·.,.-_-• 
.. J ... J .... 

NIA ,__ .-. I.-. I_-_ 
81 --·r-··r-· -NIA - ··-·+·.·+·-·. 
82 .-_.-.l.·:-1-·_·. - .-_..:.-_·-k·-NIA - Municipal Solid Waste (Abrasive Sheath) 
83- Cement Bentonite Grout -·.:•1··.:,.,-_ .• 

•. -. I,- -.I.· ., 
NIA - :·.1:·.1:·. 

84 --·r--T--' -
NIA - -·.:•k:•1-·.:• 

85 •· -. I.- -.I.- ·. - .. I .. I .. 

NIA - •· .. ··1•· . .-.,.-. .-. 
86 ··.:•1•·.:-1-·.:• - .-. .-+ .. ··I•· . .-. NIA -
87 •· . .-........... _.. -NIA '--

·._-.1,.-_-.f.-..-. 
88 .--.1.--.1.--. - .. I - I'" 

NIA - .-_-... -......... .-. 
89 .-. .-... -_ ..... _ .. - .-·.l.--.1.--. 

NIA - ··--90 Thermocouple Probe •· . .-.. : · .. · .. -NIA --- .. -.:~ ·~·· ·.:~ 
.. I .. I.. 91 .. .,. ... r ... -

NIA - ··.:·l•·.:·I•· . .-. 
92 .··,1,···1-··· - .. I .. I .. 

NIA - _._.T·-.-.1"".:• 
93 ··-·+·.:-1•·.:• -

:-:{:--:+:--:· NIA -
94 -T--T··· -

NIA - ··.:-k:-k:-
95 ··.:·!··.:·!-·.:• 

LEGEND: PID - Photoioni:mtion Detector HA • Hand Aug&r THE STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY 

SS - Split Spoon PP - Pocket Penetrometer WB - wash Bor·e LINES BETWEEN SOIL AND ROCK TYPES: ACTUAL TRANSITIONS MAY BE 

CS • 5 foot CME Sampler HSA - Hollow Siem Augers RB-Rock Bit 
GRADUAL. 

ST· Sire/by Tube NX • Rock Core 



AQUATERRA 
l!nvlronmental 8Dlutlane, Inc. 

7311 W. 130th SI, Overland Park, KS 66213 
CLloNT, BridQeton Landfiil, LLC 
PROJECT NAME: Temperature Monitoring Probe 

SAMPLER :SAMPLE T6mp POD RECOVERY OEPTH uses 
TYPE DEPTH "F IPPMI IFTl IN FEET CLAS$ 

NIA -96 -N/A ,._ 
e7 -NIA 1--
98 -NIA 
99 -N/A ,__ 

100 -NIA 
101 --NIA 
102 --NIA ,._ 
103 -NIA -104 -NIA -105 -NIA ,._ 
106 -NIA 1--
107 -NIA ,._ 
108 -NIA ,._ 
109 -N/A 
110 -NIA .__ 
111 -

NIA -
112 -NIA -113 -NIA 
114 -NIA -
115 -NIA ,__ 
116 -N/A ,__ 
117 -N/A ,___ 
118 -N/A ,__ 
119 -NIA 
120 

,__ 

LEGEND: PID - Pho/oionization Detector 
SS - Sp/ii Spoon PP • Pocket Penetrometer 
CS - 5 foot CME Sampler HSA - Hollow Stem Augers 
ST - Shelby Tube 

C 

LOG Of BORING NO.: TMP-3 

GEOLOGIST· Robert H, Hill I! 

DATE; 11/Hi/2012 

PROJECT NUMBErn: NIA 

SOIL OESCRIPTION AND D'R ILLING CONOfnows 

Municipal Solid Waste 

SHEET NUMBER 5 of 11 

NOTES: 

::::::1:::::1:::: 
::··::t·::t·-:: .. , ··, ·· 
.-. .--,--_-,,,·.:• 
•·.:-1-·.:•I··.:
.. -.I.- -.I.--. 

.. ,-- I" 
.·.:-r·,:-r·---· 
.-_-., •. _·-1,·.:• 

··---+----+----.-_ _..,.·.:•1•·.:• 

/l::::r::: 
•·.:•1··.:•1··.:• 

/:J::::::1:::::: 
··.·+·-··1•·.:• 
.--.1---.1.--. 
.-::-.:.-::-.:-,:: .. 
··-··1··-·.1•·.:• 
.- -.t- -.I.--. 
.-::-+::-+:: .. 
··-··••·.:+·.:• 

(Abrasive Sheath) .::::::.:::::!:::::: 
Cement Bentonite Grout ··.:•1··.:•i--.:• 

.-.).· --.1.•.:
•·.:• I•·.:• l•·.:• 
-·.:+·.:+·.:• 

Thermocouple Probe ......... 
.·_·•1•·.:•1·· . .-. 

:::::::::::::::::::: 
-· .. ··1··---·1··.:
··-·.l.·_:•·1.-_ _.. 

··-+· . .-+ .. ·· 
··-·+--·+·.:• 
.-·.l.··.I,··. 

-·~-+~-+~·-
.. _..,.·_·•1··-·· 

::::::!::::::::::::: 
•·:•1•·:•I•·-·. 

:::::::::::::,:::::: 
•·.:•l•·.:•I•·.:• 
.-_-.1.-.. -.•• ·.:, 
•· .. ··1··-·+-·· 
.-.-.1.-_-.1.· .. ·, 
•· . .-+· .. ·-!-·:-

HA - Hand Auger 
WB • Wash Bore 

RB· Rock Bit 

NX - Rock Core 

THE STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY 
LINES BETWEEN SOIL AND ROCK TYPES: ACTUAL TRANSITIONS MAY BE 
GRADUAL. 



AQUATERRA 
Envln,nmental SolllllDM, Inc. 

7311 W. 130th St, Over1and Park, KS 66213 

CLIENT: Bridgeton Landfill, LLC 
PROJECT NAME: Temperature Monitorino Probe 

S.AMPI..ER SAll!Pl.E Te111p PIO RECOVE;flV DEPrn uses 
TYPE :Of:PTH •F (PPMl (FT) IN FE~T CLAS$ 

NIA 
121 

----NIA -
122 -

NIA -
123 -

NIA -
124 -

NIA -
125 -

N/A -
126 -

NIA '--
127 

----NIA '--
128 --N/A 
129 --NIA .__ 
130 --NIA '--
131 --NIA '--
132 

----NIA -
133 -

NIA -
134 -

N/A 
135 -

NIA -
136 -

NIA -
137 -

NIA 
138 

--
NIA 

139 
--

NIA 
140 --NIA 
141 

'--..... 
NIA 

142 
,._ 
..... 

NIA '--
143 ..... 

NIA .__ 
144 

'--

NIA '--
145 

LEGEND: PIO - Photo;onization Detector 
SS - Split Spoon PP - Pocket Penetrometer 
CS - 5 fool CME Sampler HSA - Hollow Stem Augers 
ST - Shelby Tube 

C 

LOG OF BORINGNO.: TMP-3 

OEOLOOISTc Robert H. Hill II 
DATE: 11115/2012 

PftOJ~.CT NUMB!iR: NIA 

SOIL DESCRll'TION AND DRILLING CONDITIONS 

Municipal Solid Waste 

SHEET NUMBER 6 of 11 

NOTES: 

(Abrasive Sheath) 
Cement Bentonite Grout 

Thermocouple Probe 

HA - Hand Auger 
WB - Wash Bore 
RB-Rook Bit 
NX - Rook Core 

THE STRATIFICATION LINES REPRESENT APPROXIMATE SOUNDARY 
LINES SETWEEN SOIL AND ROCK TYPES; ACTUAL TRANSITIONS MAY BE 
GRADUAL. 



AQUATERRA 
Envlronmllllhll Solutlo•, Inc. 

7311 W. 13oth St, Overtand Park, KS 66213 
CLfENT: 

PROJECT NAM5: 

$AMPLER SAMPt.E. T-omp 

TYPE 0EPTl1 •F 

NIA 

NIA 

N/A 

NIA 

NIA 

NIA 

NIA 

N/A 

N/A 

NIA 

N/A 

N/A 

NIA 

N/A 

NIA 

NIA 

N/A 

N/A 

NIA 

N/A 

N/A 

NIA 

NIA 

NIA 

NIA 

LEGEND: 
SS - Split Spoon 
CS - 5 fool CME Sampler 
sr -Shelby Tube 

Bridgeton Landfill, LLC 
Temperature Monitoring Probe 

PIO RiiCO'il:l;:R'I' OEPl'H U$CS 

Cl.ASS (PPM) jfT) IN FEET 

146 ----147-

,__ 
148 --149 -
-151 --152-

-154 --155_ 

-
156_ 

---157 --158 --
159_ 

160 -
-

161_ 

-
162--163 -'--
164 --
165-

,__ 
166 -,__ 
167 -,__ 
168-

1--

169.._ -170 

PID - Photoionizetion Detector 
PP - Pocket Penetrometer 
HSA - Hollow Stem Augers 

C 

I 

LOCOF BORING NO.: TMP-3 

klEOLOGIST; Robert H. Hill II 
OAIE 11tt6t2012 

loROJECT NUMBER, NIA 

SOIL OESORll'TION ANO DRILLING CONDITIONS 

Municipal Solid Waste 

SHEET NUMBER 7 of 11 

I/OTES; 

Thermocouple Probe 

.--.•-·-.•.--. .. I - I .. 
-. .-... -. .-..-· .. ·. 
::·-:t··:t·-:: .. I .. I .. 
··----1-·-·-1-·-·-
•·.:+·.:-1,·.·· 

··-·+----+---· ·-··i------..·-·-
-·.·.1--.:,I•·-·· 

-·.:•■·· .. > 

.-. .-+· . .-+-. .-. 

:::::::::::::::~:: 
-·.:•1•·.:-v.·· 

·· . .-+·---+·---· .-. .--..·.:•(---· 

::::::r:::r:::: 
.-. .-... -_ .. ,.·.:
.---+·.:•1•·-·. 

----+----+---. 
•· .. ··(---·(---· 

::-:t--:t--:: 
.. I .. I .. 

(Abrasive Sheath) ·· .. ··1·· .. ·-r·;-
Cement Bentonite Grout /f ::::r::: 

.· . .-... ·.:·f . ."· 

.··.I.· ·.I.··. 
.. ::-+::-+::-. 
•·.:•1··-··1•· . .-. 

::::::1::~::::::::: 
._. .•. ·.··1•· .. ·-

.- -.f.- -.I.-'• .. I .. I .. ·· . .-........... _.. 
-· .. ·+· .. ·+·.:• 
.,_ ... 1.-.... 1.-.... 

-.-} .. -.:.-.-. 
-·--·1·· .. ··1•• .. · • 
• · -.I.- -.I.· -. 
.-.. ·+---·I-·---· 
::--::1::--::t:--:: ........ 
.-. .-.,.-.-,..-. .-. 
•·.:•1•·.:-1-·.:-

•·.:+··:•l•·.:• 
--. .--..·.:'I'··--· 
.-.:+·.:+· .. -. 

HA - Hand Auger 
WB - wash Bore 
RB-Rock Bit 

NX - Roek Core 

Thermocouple Probe ,-. .-~ 
THE STRATIFICATION LI/I/ES REPRESENT APPROXIMATE BOU/I/DARY 
LI/I/ES BETWEEN SOIL A/1/D ROCK TYPES: ACTUAL TRANSJTIONS MAY BE 
GRADUAL. 



AQUA TERRA LOG OF GORING NO,: TMPM3 SHEET NUMBER B of 11 

Envlrcm-nt.l Solutions, Inc. 
7311 W. 130th St. Overland Park. KS 66213 GEOLGGlST: Robert H. Hill II 

CLIENT: Bridgeton Landfill. LLC JA'rE 11/16/20~2 

PROJE.cr NAME T emperalure MoMorinQ Probe ~ROJECT NUMBER: NIA 
SAMPLC.R SAMPLE temp PIO R-l;'CO'\1£R?' D~PTK uses C 

"F 
SOIL □ESCRIPTION ANO DRILLING CONDITfONS /VOTES: 

TYPE DEPTH (PPM) (FT) IN FEET CLASS I 

NIA >-- ::::::::~::j:\ 171 -NIA - •·>k:-k:• 
172 .·.:,1,-_ _-.I.-_ _-. - I I 

NIA - -·.:•1•·.:-f.> 
173 •·.:+·.:+·.:• - .·.:,j-·.:-j,.·, N/A >--
174 .·,:•f.:•i--.:-- .· .. ·.f.· .. ·.k__·. 

N/A >--
175 -·.:- t-_ _.. 1,-_ _.. - I I 

NIA - .. _ .. v.:-v.:-
176 •·.:,k:•k:-- .-. .--:--. .--:--. .-. NIA -177 •·.:-f.:•1•·.:-- .. -.1.· ·.I.··. 

NIA - .-::-+::-+::-. 178 -
N/A - ··.:•1-· .. ·+·.:• 

179 • .. ·-1-·.:,I--.:· - .. 1 .. 1 .. 
N/A - ···T··.T··· 

180 -·.:-t·,:-1•·.:, -
/:!/l:::: NIA -

181 -
NIA - -·--·+-.>V> 

182 ·:--:t·:t-:· -
NIA - Municipal Solid Waste 

(Abrasive Sheath) "·T·T··· 
183 Cement Bentonite Grout •·.:,v.:•V--"· - , ... I_..J_ .. _ 

NIA - .-:-.:,-::.:-::--184 -
NIA >-- •·.:•l··.:-•k:• 

185 .· . .-.1.·.:.l,·.:-- I I 
NIA >-- -· . .-.,.· .. ·,I""---· 

186 -·.:-v:-v:-- ·:--:·I·::·:-::· NIA -187 ···T··T··· - .·.:-1--.:-1-·.:• N/A -
188 .-_ _-.1.-_ _-.1.-_ _.. - I I 

NIA >--
··.:-v.:-1•·.:, 

189 ··.:-V:•1·· .. ·, - •· .,1_ .. J_. ·. 
NIA ··-· -190 Thermocouple Probe •".:• ,. ,·.:--
NIA - ::::: ::::::: ::::::: 191 -
NIA - •·.:•k··I··.:-

192 .-. .-.1.·,:-1-·.:-- I I 
N/A - •·.··1·· .. ·.r·-·· 

193 .·.:-i,-.:-i--.:--
·:-:·:-:-:·I·:-:· NIA -194 ··T·T-·· -

NIA - •·.:-1--.:-1--.:-
195 ,. _ _..1.. _ _-.t·.:• 

LEGEND: PID • Plmtoionization Detector HA - Hana Aug&r THE STRATIFICATION LINES REPRESENT APPROX/MATE BOUNDARY 

ss - Split Spoon pp. Packet Penetrometer WB - Wash Bore LINES BETWEEN SOIL AND ROCK TYPES, ACTUAL TRANSITION$ MAYBE 

CS - 5 foot CME Sampler HSA • Hollow Stem Augers RB-Rock Bir 
GRADUAL. 

ST - Shelby Tube NX • Rock Core 



AQUATERRA 
Environment.al SolutlDnS, Inc. 

7311 W. 13Dlh St, Overland Park, KS 66213 
CLrllNTc Bridgeton Landfill, LLC 
f)AOJi::CT NAME: Temperature Monitoring Probe 

:SAMPLER SAMPLE Tornp Pro R.ECOVE:R'I' OE:PTH uses 
TYPE DEPTH "F (PPM) (FT) IN FEET CLASS 

NIA i--

196 -
NIA -

197 -
NIA -

198 -
NIA -

199 -
NIA -

200 -
NIA -

201 -
NIA -202 -
NIA -203 -
NIA 

204 -
NIA -

205 -
NIA -

206 -
NIA -207 -
NIA -

208 -
NIA -

209 -
NIA -

210 -
NIA -211 -
NIA -212 -
NIA -213 -
NIA -

214 -
NIA -

215 -
NIA -

216 -
NIA -

217 -
NIA -218 -
NIA -219 -
NIA -220 

LEGEND: PIO • Photoionl,ation Detector 
SS - Split Spoon PP - Por;;ket Pene/rometer 
CS - 5 fool CME Sampler HSA -Hollow St"m Augers 
ST - Shelby Tube 

C 

LOO OF SORING NO,; TMP-3 SHEET NUMBER 9 of 11 

Robert H. Hill II 
DATE: 1T/15/20'f2 

NIA 

$OIL DESCRR'TION ANO DRILLING CONomoNs NOTES; 

Municipal Solid Waste 

Thermocouple Probe 

HA - Hand Auger 
WB - Wash Bore 
RB-Rock Bil 
NX - Rock Core 

THE STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY 
LINES BETWEEN SOIL AND ROCK TYPES: ACTUAL TRANSITIONS MAY BE 
GRADUAL. 



AQUATERRA LOG OF SORING NO.: TMP-3 SHEET NUMBER 10 of 11 
Envtnmmental Solutions, Inc. 

7311 W, 13ot/J SI, Overland Park, KS 66213 ir.:EOC.OGIST: Robert H. Hill II 
CLIENT: Bridgeton Landfill, LLG lr'JATE: 11"/1512012 

PROJECT :NAME: Temperature Monitorina Probe IPROJE.CT NUM8EFI.: NIA 
SAMPLER SAMPLE. Temp- PIO 'RECO\l'E.R.'I! DEPT'!-\ uses C 

TYPE DEPTH •f 
SOIL DESCRIPTION ANO Of<ILUNG COIIO,TIONS NOTE$; 

(PPM) 1n, IN ,.-EET Cl.ASS ' 
NIA >--

·• • ... •K• • ...... • •~ - I .. I .. 
221 •· . .-.,.·.:•r··:• -NIA ,__ .·.:-••·-·•k.:-
222 ... J ... J •... - .. I .. I .. 

NIA --- .·.:•1•·.:•1··.:-
223 .·_·,1.·.:-1.-..-. - ._ .... ·.:-'•·.:• NIA - ··-·l . .-+ .... 224 -NIA - .·_·.l,·_·.1.·.:• 
225 •" ............ - - - I .. I .. 

NIA >--- •·-·•v.:-1•·.:• 
226 ._ ............. .-. - .. 1 .. 1 .. 

NIA - .............. 
227 .·.:•1··.:•1•·.:• - •" ·.1.- ·.I.-"• NIA - .-.,:.1:·. 
228 ····r···1···· -

NIA - ··.:+·.:+·-·-
229 ,'·,1,···1-··-- :·.I_-·_ I.-. 

NIA - · .. •,.• .. · 
230 Thermocouple Probe ~·-·~ - •·.:• -NIA ,___ .. _ ................ 
231 ··-··1·· . .-. ..-. .-. - . ·-'•· •,I.• .• NIA >-- ·=··F··F·· 232 -NIA ~ Municipal Solid Waste (Abrasive Sheath) ·-·•1•·-·.,.· . .-. 
233 Cement Bentonite Grout •·_·.1.·.;,1,•.:• - .. 1 .. 1 .. 

NIA - . .. ·1· ., "I" .. • 
234 •·.:•1··.:•1··.:-- .. . J .. ....... 

NIA - :·.,:·.,:·. 
235 ····r···r··· - -

NIA - ··.:•k:•k:• 
236 .......... .J .. '• - I .. I .. 

NIA - ··-··1··-··1··-·· 
237 ·-·+·.:•1•·.:• - ··-·+-·+-·· NIA -
238 - ··-·-r·-· ... ·-·. 

NIA - .·.·.f.·_·.1--,;, 
239 ......... , .... - - I - I .. 

NIA - ·-··1··-·.1··.:• 
240 - •·,:-1•·.:•I•·.:• 

.. 1 .. 1,. 
NIA ,__ '""f'""I""" 

241 •·.:•r·.:•1•·.:• - •· . .-.l.·_·.I.·.:• NIA - .. I .. I.' 242 ............. -N/A - .·.:+·.··•··.:• 
243 .··.I.···•···-- .-:: .. :.-:-.r-. NIA ---244 - .·.:•1-·.·-1-":• 

NIA ---
.. .• 1 •. .. , .... 

245 --~--~--:•.k·• 
LEGEND: PID - Photoionizalion Detector HA • Hano Auger THE STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY 
ss . Split Spoon PP • Pock<•/ Penetrometer WB - Wash Bore LINES BETWEEN SOIL AND ROCK TYPES, ACTUAL TRANSITIONS MAY BE 

CS - 5 faar CME Sampler HSA - Hollow Stem Augers RB-Rock Bit 
GRADUAL, 

ST· Shelby Tube NX - Rock Core 



( 
AQUATERRA C.O(l OF BOF\INO NO,; TMP-3 SHEET NUMBER 11 of 11 

Envlronmenfilll Solutions, Inc. 
7311 W.13Dth St, Ovenand Park, KS 66213 ~GIST; Robert H. Hill II 

Ctl~Ni: Bridgeton Landfill, LLC 11/1512012 

PROJECT NAME: Temperature Mon;torino Probe !PROJECT NUMBER: NIA 
SAMPLE'R SAMPLE ll'Jmp PID RE:COVERY DEPTH uses C 

Sotl OESCRIPTION ANO DRIUING CON.DmONS NOTES: 
TYPE DEPTH "F (PPM) fFT) fN fCl:T CLASS I 

NIA - •·.:•j••.:•r:• 
246 - ·· . .-.......... ·.:• 

N/A - .·_·•l•·.:•I•·.:• 
247 •' ·.I,, -.I., -. - .. I .. I .. 

N/A '-- Municipal Solid Waste 
(Abrasive Sheath) ··.:•1··.:•v-:• 

248 Cement Bentonite Grout .·.:+·.:+·.:• - .· . .-•I•· . .-+ . .-• NIA -249 - .·.:•1•·.:•f . .'• 

N/A - •·.:•l-'.:-1-'.:• 
250 - Thermocouple Probe .. _ _. .•. ·.:• 

(Quarry Bottom) -.__ 
'--

'--

'--

----
'--..... 
----
-------..... 
--
-..... 
~ 

--
----..... 
-..__ 

-----
-
---

LEGEND: PID - Photoionization Detector HA • Hand Auger THE STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY 

SS • Split Spoon PP • Pocket Penelrometer WB. Wash Bore LINES BETWEEN SOIL AND ROCK TYPES; ACTUAL TRANSITIONS MAY BE 

CS • 5 foot CME Sampler HSA - Hollow Stem Augers RB-Rock Bit 
GRADUAi.. 

ST • Shelby fobe NX • Rock Core 



AUUAll::.KKA LOG OP" BORING NO.: TMP~4 SHEET NUMBER 1 of 3 

Environmental Soiufions, Inc. 49 Feet 
7311 W. 130th St, Overland Park, KS 66213 DA:!LLING CONTRACTOR: Frontz Drillino WELL CONSTRUCTION DETAILS 

CUE:.NI: Bridoeton Landml, LLC ORIU..,ER.: Kos Lauer MATEREAL: Steel 
PROJECT NAME: Temperature Monitoring Probe DRlLLiNG RIG: Versa-Sonic Drill Rig mAMgil:R: 6 In. 

PROJECT N-UMBER: 5582.1 DRILLING METHOD: Sonic Rotary WoLL T01"AL DEPTH: 49ft. BGS 
PROJECT LOCATION: Bridgeton, Missouri SAMPLING METHOD: NIA SCREEN LENGTH: NIA 

BORING D1AMETER: 6in. r-llSl:R LENGTH: NIA 
:BORING LOCATION: Center of Landfill between north and south cells. WELL ~AMS;TER; 51/2 In. TOP OF SCREEN: NIA 

WELL COMPLETION: NIA BOTTOM OF SCREEN: NIA 
AES PROJECT NO: 5582.1 SURFACE EL~Al"i'ON: 501.50 SCR&EN $LOT: NIA 

AES GEOLOGIST: :Fi:OBERT H. Hill II TOC ELe:.VATJON: NIA TOP OF HLTER PACK: NIA 
STllRTD.11.lE: 10t3V12 flNl:SliDATE: 10/3111:2 WATER LEVEi.: NIA TOP Of SEAL NIA 
5TARTTlME: 07,00a.m. Fll,Q$HTIME: 17:00 p.m. WATER Et.S:VATION: NIA TYPE OF SEAL: Mixed Grout 

SAMPLE SAMPLE T-emp Pl!> RECOVERY DEPTH uses C DA7'e: 10131/2012 'tYPE OF Fil TER PACK: NIA 
TYPE OEPTH "f [PPM) jH) IN f'EE.T CLASS ' SOIL DESCRIPTION AND DRILLING CONDITIONS NOTES AND WELL CONSTRUCTION 

-
1 - .. .. - .. - ·- .. 
2 .. .. - -- .. .. .. - .. .. 
3 .. .. - ,. .. .. .. -4 

Soil Cover 
•·.:- -· - - .. -5 
.. ... .. .. - ,. . .. .. .. - ... .. 

' 6 .. -- .. .. - .. ,...._ 
7 (40 Sch. CPVC Conduit) e·.:• .. .. - ·- .. .. .. -
8 .. .... .. - .. --

78 - - .. 
s_ .. ·.:• 

.. .. 
78 - .. .. 

•· .. 10 .. •·.:• - - . . .. 
79 - .. .. 

Cement Bentonite Grout 
. . .. 

11 .. .. - .. .. 
79 >-- - .. .. .. 

12 .. -- . . .. 
80 ,-- .. .. .. 

13 .. -- -· ... 
81 - Ory Waste 

.. 
14 

.... ,. ··, - Pliable Plastic, Wood, Metal,aod Paper Materials 
.. .. 
... ... 

82 - No Visual Asbestos - .. ... ... 15 - -- .. .. 
82 - - .. .. .. 

16 - .. - ,. 
83 - -· --.. 

17 -· .. -
84 - .. .. .. .. 1a_ -- --

.. 
84 - .. .. 

19 •·.:• ··.:• - .. 
84 - .. .. 

20 .,,_•_•,, ... ·· ... .. 
LEGEND: PID - PhotoionizaUon Detector HA - Hand ALJger THE STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY 

SS - Split Spoon PP - Pocket Penerrometer WB - wash Bore LINES BETWEEN SOIL AND ROCK TYPES: ACTUAL TRANSITIONS MAY BE 

CS - 5 foot CME Sampler HSA - Hollow Stem Augers RB-Rock Bit 
GRADUAL. 

ST - Shelby Tube NX - Rook Core 



AQUATERRA 
Envlronm•n•• Sotldlons, Inc. 

7311 W. 130th St, Overland Park, KS 66213 

CLIENT: 

Pfi:OJf..CT NAME: 

SAMPLER SAMPLE T11-mp 

TYP-E DEPTH 
., 
85 

85 

85 

86 

86 

86 

86 

87 

86 

87 -
87 

87 

87 

88 

88 

89 

89 

89 

87 

88 

87 

88 

88 

89 

89 

LEGEND: 
SS • Split Spoon 
CS - 5 fool CME Sampler 
ST• Shelby Tube 

Bridgeton Landfill, LLC 

Temperature Monitoring Probe 

PIO fl!-CO\J&RY OEPTH uses 
CLASS /PPM) /FT) JN FE.ET 

~ 

21 -,__ 
22-

,__ 
23 --24 -
25 --
26_ 

-27 -r--
28 --29 -,__ 
30 -
31 -,__ 
32-

-
33 --
34_ 

-
35_ 

-
36 --
37 --38-

40 --
41 --42 --43 --44 -

PID - Photoion/:,ation Detector 
PP - Pocket Penelromeler 
HSA - Hollow Stem Augers 

C 

co,:; o• BORING No., TM p.4 

GEOLOGIST: Robert H. Hill II 

PROJEC"'f r-!:UM81::R: 5582.10 

SOiL DESCRIPTION .AN'D DRH .. LINO CONDITIONS 

Dry Waste 
Pliable Plastic, Wood, Metal, and Paper Materials 

No Visual asbestos 

SHEET NUMBER 2 of 3 

MOTES: 

Thermocouple Probe 

(Abrasive Sheath) 
Cement Bentonite Grout 

HA - Hand Auger 
WB - Wash Bore 
RB-Rock Bir 

NX - Rock Core 

THE STRATIFICATION LINES REPRESENT APPROX/MA TE BOUNDARY 
LINES BETWEEN SOIL AND ROCK TYPES: ACTUAL TRANSITIONS MAY BE 
GRADUAL. 



AQUATERRA 
l!Avlronmental 8olut10t1S, Inc, 

7311 W. 13oth St, Overland Park, KS 66213 

CLIENT: 

PROJECT NAMEc 

SAMPLER SAMPLE T-omp 

TVPE DEPTH 'f 

89 

90 

90 

90 

LEGEND: 
SS • Split Spoon 
CS - 5 fool CME Sampler 
sr. Shelby Tube 

Bridgeton Landfill, LLC 
Tempeiatuie Monitoring Probe 

PID 

[PPM) 

RECOVERY 

(FT) 

PIO - Pholofonizatfon Detector 
PP - Pocket Penetrometer 
HSA - Hollow Stem A11gers 

Robert H. Hill II 

5582.10 

S01L DESCRIPTION AND DRILLtNG CONOITIONS 

Dry Waste 
Pliable Plastic, Wood, Metal, and Paper Materials 

No Visual Asbestos 

Total Boring Depth 

SHEET NUMBER 3 oi 3 

NOTES: 

(Abrasive Sheath) 
Cement Bentonite Grout 

Thermocou le Probe 

HA - Hand Auger 
WB - Wasl> Bore 
RB-RDCl<Bit 
NX - Rock Core 

THE STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY 
LINEiS BETWEEN SOIL AND ROCK TYPES: ACTUAL TRANSITIONS MAY BE 
GRADUAL. 



AQUAll::RRA LOG OF BORING NO.: TMP-6 SHEET NUMBER 1 of 9 
Environmental Solutions, Inc. 215 Feet 

7311 W. 130th St, Overland Park, KS 66213 □RILL1NG CONTRACTOR Frontz Drillina WEll CON$TRUCTION OETAILS 

CLIENT: Bridgeton Landfill, LLC DRILLER: Kris Lauer MATERIAL: Steel 
PROJECT ~AME: Temperature Monitoring Probe DRILLING RIG: Versa-Sonic Drill Rig DIAMETER: 6 In. 

PROJECT NUMBER: 5582.1 DRILUNG METHOD: Sonic Rotary W:f:L.I. TOTAl. 01:;PTH: 215ft. BGS 
PROJECT LOCATION: Bridgeton, Missouri SAMPLING METHOD; NIA SCREEN LENGTH: NIA 

BORING DIAMETER: £in. RISfR LfN<a'H NIA 
BORIN<) LOCA"rlON: North Slope WELL rnAMETER: 5314 inch TOP OF SCREEN: NIA 

WELi- COMPLET•ON: N/A BOTTOM OF SCREEN: NIA 
AES PROJECT NO: 5582.1 SURFACE ELEVATlON': 487.40 SCRE;E;N SlOT: NIA 

AES GEOLOGIST: ROBERT H. H1Ll 11 TOC ELEVATION.: NIA TOP OF FILTER PAC:K: NIA 
&'(P.Fll'DATf:; Hl/16112 P.Nl$HDATE: 10/1,1:111:i! WATER L~EL: NIA TOP OF SEAl: NIA 
START TIME: O!il-:'30a.m. FINl:S~!TIMI:: 10::00 a.m, WATER ELEVATION: NIA TYPE OF SE.Al..: Cement Bentonite Grout 

SAMPLE SAMPLE Tomp PIO R:E,COVE:RY DEPTH uses C DATE: 10/1612012 TYPE OF HL TER PACK: NIA 
TYPE DEPTH •f (PPMI (FT) IN FEET CLASS ' SOIL DESCRIPTION AND DRtWNG CONDITIONS N"OTES ANO WELL CONSTRUCTION 

-
1 - .. • .. -2 

... .. .. .. - .. .. .. . . - .. .. 
3 .. .. - ,. .. 

., " ,.... 
,·,.'• .. 

4 
Soil Cover 

.. - .. .. .. . . - .. 
NIA 5 .. .. - ,. " - •·.:• .. 

6 .. - ... ,.·_:• .. - (40 Sch. CPVC Conduit) ... .. 
7 .. .. - .. ,,,-_.-~ 

--- .. .. .. 
8 -

.. .. 
.. . .. •· . .-.. - •·.:• ,. 

9 .. - .. .. .. . . -10 .. · .. · .. •·.:• - - ,. . . .. .. - Cement Bentonite Grout 
.. , . 

11 .. .. - .. .. .. . . - .. .. 
12 " .. - .. .. .. ...._ .. 
13-

.. . .. .. .. 

.. . .. .. . . ...._ 
Municipal Solid Waste 

.. •·.:• 14 .. - Slightly Moist - No Vlsible Asbestos .. .. 
t--

.. . . 
" ,. 

83 
15 " .. - .. .. .. . . - .. .. 
16 .. .. - .. .. .. . . - .. .. 
17_ .. .. 

" .. - . . .. 
18 .. .. - .. .. 

19= .. .. .. .. 
.. . . .. . . -

(Drillin1i Mud Added l 
.. 

20 •·.:• .. 
LEGEND: PID - Photoionization Detector HA • Hand Auger THE STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY 

SS - Split Spoon PP - Packet Penelrameter WB - Wash Bore LINES BETWEEN soa. AND ROCK TYPES, ACTUAL TRANSITIONS MAY BE 

CS - 5 foot CME Sampler HSA - Hollow Stem Augers RB-Rock B;t 
GRADUAL, 

ST· Shelby Tube NX • Rock Care 



AQUATERRA 
l!nvlninmental Solutlens, Inc. 

7311 W. 130th St. Overland Park, KS 66213 
CUE.NT: Bridaeton landftn, LLC 
?AOJECi NAME: Temperature Monitoring Probe 

SAMPLER SAMPLE Temp PID RB;;~RT DEPT~ uses 
TYPE DEPTH "F jPPM) lfT) IN FEET CLA$$ 

,__ ,,,_ 
-22 ----23 --

24-

---
108 

25 --26-

-
27 --28 --2s .... -30 - --
31_ 

-
32_ 

-
33 --
34 --

102 35_ 

-36 -
-

37--38 

-----
39 --40 --41--42 -100 ,__ 
43--44--45 

LEGEND: PID - PhotoionizaUon Detector 
SS - Split Spoon PP - Pocket Penetrom<>ter 
CS - 5 foot CME Sampler HSA - Hollow Stem Augers 
ST - Shelby Tube 

C 

LOG OF BORING NO.: TMP-6 

Robert H, Hill II 
lnATE: 10/1612012 

PROJIE.CT NUMBER: 5582.10 

$OU.. DE:SCRIPTION AND DRILUNG CONDITIONS 

Municipal Solid Waste 
Slightly Moist - No Visible Asbestos 

SHEET NUMBER 2 of 9 

Thermocouple Probe 

HA - Hand Auger 
WB - Wash Born 
RB- Rock Bit 
NX - Rock Core 

THE STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY 
LINES BETWEEN SOIL AND ROCK TYPES: ACTUAL TRANSITIONS MAY BE 
GRADUAL. 



/ 
/ AQUATERRA 

Environmental SolutlOIII, Inc. 
7311 W.130th St Ovenand Park, KS 66213 

CLIENT: Bridgeton Landf,11, LLC 
PROJECT NAME: Temperature Monitonnn Probe 

SAMPLER SAMPLE Te-mp PED REtO'llliRY DEPTH uses 
"tYPE OEPTH "F (PPMf (FTI IN FEET CLASS 

---46...._ 

-47 -
100 -48_ 

-4g --- 50_ 

-
51_ 

-
52.,_ 

L........ 

53.,_ 

..._ 
54 ---'----

120 55'----

'--
56...._ 

'--
57 .__ 

'--
58,__ 

'--
59..._ 

'--- 60.__ 

-
61_ 

-62 --
63_ 

-
64_ 

-
130 65_ 

'--
66 ..... 

'--
67.__ 

'--
68..._ 

'--
69..._ 

-70 

LEGEND: PID • Photoioni,;ation Detector 

SS - Split Spoon PP • Pooket Penetrometer 

CS• 5 loot CME Sampler HSA • Hollow Stem Augers 
sr. Shelby Tube 

C 

LOG OF BORfNGNO,: TMPw6 

GEOLOGIST: Robert H. Hill II 

OATE: 10/11:i/2"012 

PROJECT NUMBER: 5582.10 

SOIL DESCRIPTION AND DRlWNG CONDITIONS 

Municipal Solid Waste 
Slightly Moist - No Visible Asbestos 

SHEET NUMBER 3 of 9 

NOTES, 

Brown Silly Clay@47' lo 48' bgs, 

Thermocouple Probe 

(Abrasive Sheath) 
Cement Bentonite Grout 

HA - Hand Auger 

WB - wash Bore 
RB-Rock Bit 

NX - Roek Core 

THE STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY 
LINES BETWEEN SOIL AND ROCK TYPES: ACTUAL TRANSITIONS MAY BE 
GRADUAL 



( AQUATERRA 
Environmental Solllllons, Inc, 

7311 w, 130th s1, Overland Park, KS ee213 
CUENT: 

PROJECT NAME: 

SAMPLER SAMPLE 

TYPE DEPTH 

LEGEND: 
SS - Split Spoon 

TGm:p 
•; 

100 

-

112 

-

131 

CS - 5 foot CME Sampler 
ST. Shelby Tube 

Bridgeton landfill, LLC 
Temperature Monitorino Probe 

PID RECOVERY DEPTH uses 
(PPMI IFTI IN FEET CLASS 

-
71_ 

-
72_ 

-
73_ 

-
74_ 

-
75_ 

-
76_ 

,__ 
77.__ 

'--
78i.-

-
79_ 

.__ 
80,._ 

'--
81 ---'--
82i.-

.__ 
83_ 

-84 -
-

as_ 

-
86_ 

-
87_ 

-
8a_ 

-
89_ 

-
90....._ 

-
91_ 

-
92_ 

-
93_ 

-
94_ 

-
95 

PID - Pholoionizalion Detector 
PP - Packet Penettometer 
HSA - Hollow Stem Augers 

C 

I 

LOO OS BORING NO: TMP-6 

IGEDLOGl5T: Robert H, Hill 11 
DATE; 101'17.lt012 

PROJl::C'f NUMBER; 5582.10 

SOIL D£SCREPTION AND DRIWNG CONDmONS 

Municipal Solid Waste 
Slightly Moist • No Visible Asbestos 

SHEET NUMBER 4 of 9 

NOTES: 

Thermocouple Probe 

(Abrasive Sheath) 
Cement Bentonite Grout 

Thermocouple Probe 
HA - Hand Auger 
WB - Wasll Bore 
RB-Rock Bit 
NX • Rock Core 

THE STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY 
LINES BETWEEN SOIL AND ROCK TYPES: ACTUAL TRANSITIONS MAY BE 
GRADUAL. 



/ 

f 
AQUATERRA 

Envlromnelltlll $oklllons, lno, 
7311 W. 130th St, Overland Park, KS 66213 

CLIENT: 

PROJECT NAME, 

TYPE DEPTH 

LEGEND: 
SS - Split Spaon 

Tamp .. 

131 

-

120 

-

148 

CS - 5 foot CME Sampler 
ST - Shelby Tube 

Bridoeton Landfill, LLC 
Temperature Monitoring Probe 

PIP R~:C:¢,'ll'E!Pl'll' OEPTH 

(FT) IN FEET 

97 --98 --99,_. 

100 --...... 
101,,_ 

103 

104 

105 

106 

107 

108 

109 

--....._ ------------110_ 

-111_ 

112 

113 

114 

115 

--------
i--

116,_. -117 --118 -
119 --120 

1)$(;$ 

CLASS 

PID - Photoionization Detector 
PP - Pocket Penetrometer 
HSA • Hollow Stem Augers 

WGOF BORINGNO., TMP-6 

Robert H. Hill II 
DATE: 10/1712012 

PROJF.CT N(JM8ER, 5582.10 

:$0.L 0£$C:iFl:1PilON AfllO Oi:tiLLING CONDITIONS 

Municipal Solid Waste 
Slightly Moist • No Visible Asbestos 

SHEET NUMBER 5 of 9 

/'/OTES: 

Thermocouple Probe 

HA • Hand Auger 

WB - Wash Bore 
RB• Rock.Bil 
NX - Rock Core 

THE STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY 
LINES BETWEEN SOIL AND ROCK TYPES: ACTUAL TRANSITIONS MAY BE 
GRADUAL. 



AQUATERRA 
Envlronmentill Sllkdlans, Inc. 

7311 W.130\h SI, Overland Park, KS 66213 

CLl!::Ni: Bridgeton LandfiU, LLC 
PROJECT NAME: Temperature Monitoring Probe 

SAMPLER SAMPLE. To-mp PIP R'=CO'il!:RY DEPTH uses 
TYPE OEPTH •F (PPM) (F1] IN FEET CLASS -121 --122 --123 --124 --129 125 -

126 --127 -,__ 
128 --12S --130 --131 --132 --
133 --134 --

128 135 -
-

136 --
137 --138 --139 -,-.. 
140 - --141 --
142 --
143 -
144 --145 

LEGEND: PID • Photoiomzat,on Detector 
SS • Split Spoon PP • Pockel Penetrometer 
CS• 5 fool CME Sampler HSA - Hollow Siem Augers 
sr. Shelby Tube 

C 

I..OGOF BORl!<GNO.: TMP-6 

Robert H. Hill II 

DATE: 1-0/1812012 

PROJoCT NUMBoR: 5582.10 

$0:ll OESCRIPTION AND DRflUNG CONDITIONS 

Municipal Solid Waste 
Slightly Moist - No Visible Asbestos 

Municipal Solid Waste 
Moist - No Visible Asbestos 

SHEET NUMBER 6 of 9 

NOTES: 

Brown Silty Clay@ 

130' to 134' bgs 

Thermocouple Probe 

HA • Hand Auger 
WB - Wash Bore 

RB-Rock Bit 
NX - Rock Core 

THE STRATIFICATION I.INE.S RE.PRE.SENT APPROXIMATE BOUNDARY 
LINES BETWEEN SOIL AND ROCK TYPES: ACTUAL TRANSITIONS MAY BE 
GRADUAL. 



AQUATERRA 
Envlronmental 8atutlon, In.:. 

7311 W. 13oth St, Overland Park, KS 66213 
CUENT: Bridgeton Landfrll, LLC 
PROJoCT NAMc: Temperature Monitoring Probe 

.SAMPLER SAIIIPI.E Temp PIO RE"CO\rERl DEPTH uses 
TYPc DEPTH .. [PPIII) IFTJ tN FEET CLASS 

-146 -
147 -

129 -
148 --149 -

-
150 - --151 -,__ 
152 ,__ 

'--
153 ...._ 

'--
154 --

119 155 ...._ 
'--

156 ---'--
157 -
"'158 --159 --
160 --161 -

-
162 --
163 --
164 -

-
109 

165 ..... 
,__ 

166 --167 --168 -
-

169 --
170 

LEGEND: PID - Photoionizalion Detector 
SS • Sp/ii Spoon PP - Pocket Pc,netromewr 
CS - 5 foot CME Sampler HSA - Hollow Stem Augers 
sr. Shelby Tube 

C 

lOGOF BORING NO.: TMP-6 

Robert H. Hill II 
DATE: 10110/2012 

PROJECT NUMBER: 5582.10 

$OIL DESCRIPTION ANO DRILLING CONDmONS 

Municipal Solid Waste 
Moist - No Visible Asbestos 

SHEET NUMBER 7 of 9 

NOTES: 

Thermocouple Probe 

(Abrasive Sheath) 
Cement Bentonite Grout 

HA - Hand Auger 
WB - Wash Bore 

RB-Rock Bil 
NX - Roek Core 

THE STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY 
LINES BETWEEN SOIL AND ROCK TYPES: ACTUAL TRANSITIONS MAY BE 
GRAOUAL. 



AQUATERRA 
Envlro..,..ntal ••••U-, lu, 

7311 W~ 130th Si, Overland Park, KS 66213 

PROJECr NAME: 

SAMPLF.R SAMPLE 

TYPE DEPTH 

LEGEND: 
SS - Split Spoon 

Temp .. 

100 

95 

-

89 

CS• 5 foot CME Sampler 
ST - Shelby Tube 

Bridgeton Landfill, LLC 
Temperature Monitoring Probe 

PIO 1m:OW.E1;V OE.PrH uses 
CLASS !PPM) /FT} tN fEE:.T 

-
171 -

-
172 --
173 --
174 -

-
175 -

-
176 -..... 
177 ...... 

---178 ..... 
'-

179 ..... 
1...,,;,,;,· 

180 --181 -
182 ..... ..... 
183 

I,.-

........ 
184 -

'-
185 ..... ..... 
186 ...... 

-
187 -

-
188 --
18S --190 --191 -

-
192 ..... 

...... 
193 ...... 
194 ..... 

...... 
195 

PrD - Photoionization Detector 
PP - Pocket Penetrometer 
HSA - Hollow Siem Augers 

C 

LOO OF BORING NO., TMP-6 

GEOlOGIST: Robert H. Hill II 
OATE: 10118/2012 

PROJECT NUMBER: 5582.10 

SOIL DESCRIPTION ~D DRILLING C:ONOmONS 

Municipal Solid Waste 
Moist• No Visible Asbestos 

SHEET NUMBER 8 of 9 

I/OTES: 

Thermocouple Probe 

(Abrasive Sheath) 
Cement Bentonite Grout 

Thermocouple Probe 
HA - Hand Auger 
WB - Wash Bore 
RB-Rocl<Bit 
NX - Rock Core 

THE STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY 
LINES BETWEEN SOIL AND ROCK TYPES: ACTUAL TRANSITIONS MAY BE 
GRADUAL. 



AQUATERRA 
Environmental •oiuuons, 111c. 

7311 W.130th St, Overland Park, KS 66213 
CLIENT: 

PROJECT NAME: 

TYPE DEPTH 

89 

-

99 

89 

-

LEGEND: 
SS - Split Spoon 
CS - 5 foor CME S,impler 
ST - Shelby Tube 

Bridgeton landfill, LLC 
Temperature Monilorino Probe 

(PPM) (FTf IN FE:ET 

196 --
197 --198 --199 --
200 --201 -,___ 
202 ,___ 

-203 .... 
-204 -

205 --206 --207 --208 --
209 --210 --211 -

-
212 --213 --
214 --
215 -

--
------

uses 
Cl.ASS 

PID - Plioto,on;,at;on Dote"/or 
PP - Pockei Penerrometer 
HSA - Hollow Stem Augers 

C 

LOG OF 80Rl"GNQ.: TMP-6 

OEO,OGIST: Robert H. Hill II 
DATE: 10118/201:2 

PROJECT NUMBl;R: 5582.10 

SOil. OESCfl'PTION ANO ORILL!N(; CONMIONS 

Municipal Solid Waste 
Moist - No Visible Asbestos 

SHEET NUMBER 9 of 9 

NOTfiS, 

(Abrasive Sheath) 
Cement Bentonite Grout 

Thermocouple Probe 
(Quarry Bottom) 

-·.:•j•·.:•j••.:. 
..... ..,·_·•r··:• 
.·.:,1-·.:-k:• 
•. ·,I.- .J .. .. .. I .. I·• 
•·.:•1·· .. ··1•·.:, 
··.:•l•·.:•I ... :. 

•·.:•l•·.:•I•· . .-. 
•· . .-.r'.:•r·-:• 
,· . .-.,.-_ .. ,.·.:-
.·.:+-.:•I•·.:-
•·.:•1··.:-v.:• 
•·.:-1-'.:•l•·.:-
•· .. ·,:--.:-1•·.:• 
··.:•1··.:•1·----· 
.· -.I.· -.. ,.- -. 
.-:•.:--::+-::-. 
.·.:•1-·.:•1-·.:• 

:\:l:ti:~~~~: 
.·_.-.1.·_·.I.·.:• 
.. I.. I.. · .. T .. •r .. • 
•·.:-1-·_·.,.·.:• 

::::::!/:!:::::: 
•·.:•1··.:•1··.:-

::::::!::::::!:::::: 

::::::r::::r:::: 
•·.:•1•·.:•1··.:
•·.:+·.:•I··.:• 
·· . .-•l·· . .-.1-· . .-. 
.·.:•r'·:•r··:• 

:>:t·j::--:: 
.. I .. 1 ·• 

.· .. ··1•· . .-.,.·.;, 

::::::~:t 

HA - Hand Auger 
WB - Wash Bore 
RB-Rock Bit 
NX • Rock Core 

THE STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY 
LINES BETWEEN SOIL AND ROCK TYPES: ACTUAi. TRANSITIONS MAY BE 
GRADUAL. 



AQUATERRA 1..0G OF SORJNG NO.: TMP-7R SHEET NUMBER 1 of 10 
Environmental Solutions, Inc. 225Feet 

7311 W.130th St, Overland Park, KS 66213 DRILLING CONTRACTOR: Frontz Drilling WELL COIISTRUCTION llETAILti 

CUENTc Bridaeton Landfill, LlC DRfllER: Kris Lauer MATERIAL: Steel 
PROJECT NAME: Temperature Monilorir.g Probe DRILLING RI-G: Versa-S-Onic Drill Rig OIAMoTERc 41n. 

PROJECT NUMBER: 5582.1 DRrl.E...ING METHOD: Sonic Rotary WIE.LL fOIAL OIE.F'rH: 225ft. BGS 
PROJECT LOCATION: Bridgeton, Missouri SAMPLING ME.THOO: NIA SCREEN LENGTH: NIA 

BORING DiAti..fl:;:TER: 4 in. 11:f.SE:'1: l£NOIM: NIA 
SORFNO l00A7'10Nc Ten Feel NE o!TMP-7 WELL DIAMETER: 3 718 inch TOP Of SCREEN: NIA 

WELL COMPLE;T!ON: NIA BOTTOM Of SCREEN: NIA 
AES PROJECT NO: 5582.1 SURFACE 'ELEVATION: 5D3.00 scRF.oN s,or, NIA 

AES GEOLOGIST: ROBERT H. Hill. II TOC ELEVATION: NIA TOP OF F"IL TER PACK: NIA 
:5T,11RTDAYI::: 11/16112 l~INl!:iHOAf'E; 11/16(12 WA'rS.~ LEVEL: NIA TOP OF SEAL: N/A 
STARTTltJII;:: 07:00 c1.m. FINISH TIME: 17:00 p.m. WATER ELEVATION: NIA TYPE OF SEAL: Cement Bentonite Grout 

SAMPLE SAMPLE Temp PED R:ECOVF.RY DEPTH uses C DATE: 11116/2012 TYPE OF E=ILTER PACK: NIA 
TYPE DEPTH •f {PPM) [FT) lN FEET CLASS F SOil DESCRIPTION AND DRILLIHG CONDITIONS NOTES AND WELL CONSTRUCTION 

-1 - .. .. - .. - .. .. 
2 .. .. - .. .. .. - .. 
3 -·.:• .. - .. .. 
- Soil Cover .. .. .. ... 

4 .. .. - .. .. .. - ... .. 
5_ .. . . 

.. .. - .. -6 
... ···,; .. .. - . ·.:. ~-. .-. -

7 (40 Sch. CPVC Conduit) •·.:• .. -.:-- .. . . .. -- .. .. 
8 .. .. - ... 

NIA .. - .. .. 
9 .. .. - .. .. 

NIA - .. .. .. 
10 .. •·.:~ - .. .. 

NIA - .. .. 
11 Cement Bentonite Grout .. .. - .. .. 

NIA - .. .. 
12 

.. .. .. .. - .. .. 
NIA - .. .. 

.. .. 
i3 .. .. - .. 

NIA Municipal Solid Waste 
.. ·.:• .. - .. .. 

14 .. .. - .. .. 
NIA - .. .. 

.. .. 
15 .. .. - .. .. 

NIA - .. .. 
16 .. ·.:• w",,',. - .. .. 

NIA - .. .. 
··. .. 

17 .. .. -NIA ,._ .. .. .. .. 
18 .. .. -NIA ,__ .. -· .. .. 
19 .. .. - .. .. 

NIA - .. .. 
.. 

20 .. ~·.:• 
LEGEND: PID • Photoionization Detector HA • Hand Auger THE STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY 

SS - Split Spoon PP - Pocket Penetrometer WB - Wash Bore LINES BETWEEN SOIL AND ROCK TYPES: ACTUAL TRANSITIONS MAY BE 

CS - 5 foot CME Sampler HSA - Hollow Stem Augers RB-Rock Bit 
GRADJJAL. 

ST - Shelby Tube NX - Rock Core 



AQUATERRA LOG OF BORING NO.: TMP-7R SHEET NUMBER 2 of 10 
llmllroa-llfal SolldloM, lac. 

7311 W.130th St, Overland Park, KS 66213 GEOlOGrST: RooortH. Hiilll 
CLIENT: Bridgeton Landfill, LLC OAT£: 11/16/201"2 

PROJECT NAMS: Temperature Monitoring Probe PROJECT NUMBER: 5582.10 

SAMPLER SAMPLE T111mp PIO Rl:):;,oyi;:lfl' DEPTH uses C 
SOil DESCR!PTtoN AND ORH ... LING COH011l0N$ NOTES: 

TYPE DEPTH •F jPPM) (FT) IN FEET CLASS ' 
NIA - ::::::r:::r::: 21 -
N/A 22-

··.:•1•·;-V:• 
•·.:•l•·.:•I•·.:• - ·:--:·l·:-:·1-:--:· NIA -23_ ·---r··T--· 

NIA - ··.:•1··.:•I··.:• 
24 ··.:•1-".:•I•·.:· - •..• J •..• J •..• 

N/A .. ~ .. -2s ..... Thermocouple Probe •• .:~ ~-: .._',_'w 

NIA 
.. • •~ ~• 'l •' • ~ - .. I .. I .. 

26 .· . .-............... -
NIA - .·.:+·.:-1•·.:• 

27 .· . .-............... - .. 1 .. 1 .. 
N/A - ·--r--·r-· 

28- ··.:•1··.:•1··.:• 

NIA - ::~::1::::::1:::::: 2S -NIA '--
,·;,J.·.:+·.:• 

30 .·,,1.·.•,1.·,. - .. I .. I 
.. 

NIA - •· .. ··1•·.:•1•·.:• 
31 ··.:+· . .-........ - :::::J::J:::: N/A -32 -N/A - (Abrasive Sheath) •. _ .. ,.·.:-1-·.:-
33 Municipal Solid Waste Cement Bentonite Grout ··.:-'•· ·. I.· '• - , .. I" 

N/A ,-- •·.:•1··.:-1•·.:-
34_ •·.:•V:-V:• 

NIA - •· . .-+ .. ··I·· . .-. 
35 -·.:-r·---... ·-:, - •· .. ·-1--.:-1.-.:• N/A -36 .· -.1.- .J .. .. - .. I .. I •. 

NIA ,-- .·.:-1•·.:•1··.:• 
37 _ •·.:-k:•1··.:• 

.. I .. I.. 
NIA - ·--•r .. -r--· 

38_ .·.:•1··.:•1•·.:• 
,··,1.··,1.··. 

NIA - .. · . .1.:· . .1.:· .. 39 - .. I" I" 

N/A - •· . .-,v.:•1•· . .-. 
40 .·.:,1-·.:-1--.:• - .. 1 .. 1 .. 

N/A - ............ • 
41 •·.:•1•·.:•1•·.:• - .· ·.I,· ·.I.· ·• 

NIA - :·.1:·.1:·. 
42 .. •f··•r .. · -

NIA - .·.:-1-".:•I··.:• 
43_ >' ·.I.- ·.I.··, 

NIA - .. :: .. :.-:: .. :.-::-. 
44 •·.:,v.:•1•·.:• - .. .. ,.··.I.·· . 

NIA ••• -
45 Thermocouple Probe ··.:• •·.:• 

LEGEND: PID • Photo,onlzar,on Deleo/or HA • Hand Auger THE STRATIFICATION 1./NES REPRESENT APPROXIMATE BOUNDARY 

SS • Sp/ii SpOOll PP - Poakel Penetromeler WB - Wash Bore LINES BETWEEN SOil. AND ROCK TYPES: ACTUAi. TRANSITIONS MAY BE 

CS• 5 foot CME Sampler HSA • Hollow Stem Augers RB-Rock Bit GRADUAL. 

ST. Shelby Tube NX-Roci<Core 



AQUATERRA 
Envl-enta• hlutlons, Inc, 

7311 W.13oth St, Overland Park, KS 66213 

CLIENT; Bridgeton Landfill, LLC 
PROJECT NAME: Temperature Monitoring Probe 

SAMPLER SAMPLE Tomp PIO RECOVERY DEPTH uses 
TYPE DEPTH 'f (PPMI (FT) IN PEET CLASS 

NIA -46 -
NIA 47--
NIA 

48 --
NIA 49--
NIA -

50 ..... 

NIA -5t -
NIA 

52 
--

NIA >--
53 -NIA >--
54 -N/A -
55 -

N/A -56 -NIA >--
57 -N/A 
58 -N/A -59-

NIA >--
60 -

NIA 
61 --

NIA -
62 -

N/A >---
63 -NIA -
64 -

NIA -
65 -

NIA -
66 -

NIA -
67 -

NIA -68 -
NIA -69 -NIA ,--

70 

LEGEND: PID - Photoioniz,tion Detector 
SS • Split Spoon PP - Pocket Penetrometer 
CS • 5 loot CME Sampler HSA - Hollow Stem Augers 
ST· Sh<,lby Tµbe 

C 

I.OGOF BORING NO,; TMP-7R 

GEOLOGIST: Robert H. Hill II 

DATE: 11/16/2012 

PROJECT NUMBER: 5582.10 

smL DESCRIPTION AND DRlt.LIN'G CONDITIONS 

Municipal Solid Waste 

SHEET NUMBER 3 of to 

NOTES: 

::::::r::::r::: 
•·;+·.:+·.:• 

~/ltT:~:~ 
-·.:-1-·,:+·.:• 
,·.:•l•·.:·k:· 
.. I.. I .. 
• .. 'f--"f ··· 
-·.:-i--.:•1•·.:• 
.--.1.--.1.--. 
··=-+::-+::-. 
.-_·-1•·.:•1··.:· 

:\!:::::::::::: 
•·.:•1•·.:•1•· . .-. 
.- -.I.- -. I.- -. 

-·=··F··l·•::-. 
··---1-·.:+·.:• 
.--.1.- -.1.--. 

--~--::-::--:--:: .. 
•·.:•i--.:-1-·.:• 
··.:•J•·.:•J•·,:• 
•·.:•(·--•(.'· 

(Abrasive Sheath) ·· ·,1.· ·-I•··· 
Cement Bentonite Grout .-::-·J·-::-,J-•::-. 

.-_-.,.·.:•1•·.:
··.:+·.:•1•·.:-

··-+---+---· •·.:-..-.:•(·--· 

::--::t:--::t:<: .. I .. 1 ·· 
.·.:•1"-"•1··.:-
•·.:•l•· . .-,1-·,.-. 

::::::J:::::J:::: 
.--.1.--.1.--. 
.:· .. ,_.··-.1.:· .. 

.. 1 ··I .. 
•·.:•1•·.:•1··.:-

Thermocouple Probe •· . .-••• ·.:· 

··.:•f-."•f---· 
•·.:•v.:•v.:• 

::::::!::::J:::: 
··.:•1-".:•k:• 
,• -.I.- -.I.· ·. .. l .. I .. 
··.:•1•·.:•1··.:• 
.-.-+·.:+·.:• 

::::::!::::::!:::::: 
HA • Hand Auger 
WB • Wash Bore 

RB-Rock Bit 

NX - Rock Core 

THE STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY 
LINES BETWEEN SOIL AND ROCK TYPES, ACTUAL TRANSITIONS MAY BE 
GRADUAL. 



AQUATERRA 
Envlninmantal llallltlons, Inc. 

7311 W. 130th St, Overland Park, KS 66213 
CLIENT'. Bridaeton Landfill, LLC 
pi:;:oJEC'r NAME: Temperature Monitoring Probe 

SAMPLER SAMPLr, T-emp PID RE-C:OVERY CEPTH LISCS 

TYPE DEPTH "F IPPMJ IFT! IN FEET CLAS$ 

NIA ,__ 
71 -NIA ,__ 
72..,.. 

NIA ,__ 
73 ..... 

NIA '---
74 -NIA '--
75 -NIA 1--

76..,.. 

N/A --77 -
N/A -

78_ 

NIA -
79_ 

NIA -
80 -NIA ,__ 
81..,.. 

N/A I--
82 ..... 

N/A L--

83 -NIA ,__ 
84 -

NIA -
85 -

N/A -
86 -

NIA -
87_ 

N/A -
88 -

N/A -
89 -

N/A -
90,__ 

N/A ,__ 
91 -N/A 
92 --N/A ..__ 
93 -NIA ,__ 
94,__ 

NIA 
95 

LEGEND: PID - Photoioniz,lion Detector 

SS - Sp/ii Spoon PP - Pocket Penetrometer 

CS - 5 foot CME Sampler HSA - Hollow Stem Augers 

ST - Shelby Tube 

C 

LOG Of BORING NO. TMP-7R SHEET NUMBER 4 of 10 

Robert H. Hill II 
DATE: 11/16/20"'/2 

PROJECT NUM91;R: NIA 

SOO ... PESCRIPTION ANO DRILUNG CONDITIONS NOTES; 

Municipal Solid Waste 

Thermocouple Probe 

HA - Hand Auger 

WB - wash Bore 

RB-Rock Bit 
NX • Rook Core 

THE STRATIFICATION LINES REPRESENT APPROX/MA TE BOUNDARY 
LINES BETWEEN SOIL AND ROCK TYPES: ACTUAL TRANSITIONS MAY BE 
GRADUAL. 



AQUATERRA LOG OF BOR!NO NO.: TMP-7R SHEET NUMBER 5 of 10 
Envfronmllftfal SolutleM, Inc, 

7311 W. 130th St. Overland Park, KS 66213 GeO,OOISTc RobertH. Hill II 
Cl.loNT: Bridgeton landfill, LLC DATE: 11116)2012 

PROJECT NAM~: Temperature Monitorino Probe PROJECT NUM8ER; NIA 

SAMPLER SAMPLE Temp PID RECOVERY DEPTH IJSCS C 
$01! .. DESCRIPTlON ANO DRILLING CONDITIONS 

"F 
NOTES: 

TYPE DEPTH /PPM) jfl) IN FEET CLAS$ I 

NIA ,,." · .. •~· ...... · ... ,__ 
.-::-.:--=--:..::-. 96 -NIA - .-. .-.1.-.-.i.-..-. 

97 •· -.I.- -.I.- ·. - .. I .. I .. 

NIA - •· .. ··1·· .. ·•1•·.:• 
98 .-_-.,.· . .-...... ·. - .·.·+---+-·· NIA -
99 .-. .-..-·.:•1·· .. ·. - .-. .-.1.-_-.1.-. .-. 

NIA -
100 .- -.I.- -.l- ·. - .. f - i -

NIA - •·.:•1•·.:·1··.:· 
101 •·.:•f•·-·-1-·.:• - ··-··l·· . .-.1-·---· NIA -102 ··.:•1•·.:·1··.:• - .--.1.--.I.··. 

NIA - .-::-+:-+::-. 103 -
NIA - ··-·+·-·+·.:-

104 .· _ _-.1--__-.1.· . .-. - .. I. . I.. 
NIA ·-·i• .. · -

105 Thermocouple Probe ,,.... ..··. -
NIA - ............ ~· .. -.. .. · . .:~ 

... I .. I .. 106 ··T-T-' - ··.:-1,· .. ·.f.·:• NIA -107 .- -J .. -.1.- .. - .. I - I .. 

NIA - Municipal Solid Waste (Abrasive Sheath) •·.:•1··-··t·-:• 
108 Cement Bentonite Grout •·.:-1•·.:-1-·.:-- .-. .-+.·+----NIA -
109 .-. .-..... .-.f . ."• - .-_-.1.-_-.1.-_ _.. 

NIA -
110 .· -.1.--..1.--. - - I - 1 · 

NIA - -·:-v:-v.:-
111 •·.:-1--..·-1--.:, - .. I.. I.. 

NIA - ··T··T··· 
112 --. .-.f .. ·•r· . .-. - .· -.L· -.L· -. 

NIA - .-::-+=·+=·· 113 -
N/A - ··.:+·:+·.:• 

114 •·.:-1.-.:,1.-.:, - -· . .-•1··---·1··---· N/A -115 .·.:-i-·-··1•·.:• - .--.1.--.1.--. 
N/A - .--. 1:.1:·. 

116 --·r···r-· -NIA ,__ ··.:•l··.:•1-'.:• 
117 .... , .... ,.· ·. - .. I .. I .. 

NIA .,_ •" . .'•f-'·1•·.:• 
118 .. _ _.., .. _ _. . ...__.. - .--.1.--J.--. 

NIA - -·-·+-. .-+ . .--119 -NIA - .-. .-.,.-_-.,.·.:• 
120 ,·:+·.:+·.:• 

LEGEND: PID - Photoionization Detector HA • Hano Auger THE STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY 
SS - Sp/ii Spoon PP - Pocket Penetrometer WB • wash Bore LINES BETWEEN SOIL AND ROCK TYPES: ACTUAL TRANSITIONS MAY BE 

CS - 5 foot CME Sampler HSA - Hollow Stem Augers RB-Rock Bit GRADUAL. 

Sr - Shelby Tube NX • Rock Coro 



AQUATERRA 
Envl..-ntal Selldlons, Inc, 

7311 W. 130th SI. Overland Park, KS 66213 

c::U~N'r: Brid;ieton Landfill, LLC 
PROJECT NAME: Temperature Monitoring Probe 

SAMPLER SAMPLE Temp p,o ~COVERY DEPTH uses 
TYPE DEPTH "F (PPMl (FT) IN ff.ET CLASS 

NIA --121 -NIA -122 -NIA -123 -NIA 
124 ---NIA ,__ 
125 -NIA .,_ 
126 -

NIA 
127 -

NIA -
128 -

NIA 
129 ---NIA -130 -NIA -131 -NIA --132 -NIA ,-. 
133 -NIA ,__ 
134 -NIA -
135 -

NIA 
136 -

NIA -
137 -NIA 
138 ---NIA 
139 --

NIA -140 ..-
NIA -141 -NIA ,-. 

142 -NIA 
143 -

NIA -
144 -

NIA -
145 

LEGEND: PID - Pholoionfza~on Detector 
SS • Sp/ii Spoon PP • Pocket Penetromster 
CS - 5 /bot CME Sampler HSA - Ho/law Stem Augers 
ST- Shelby Tube 

C 

LOG OF SORING NO.: TMP-7R 

O.EOlOGIST: Robert H. Hill 11 

PROJECT NUMBER: NIA 

SOIL DESCR'IPTION AND ~IL.UNG CONDITIONS 

Municipal Solid Waste 

SHEET NUMBER 6 of 10 

NOTES: 

Thermocouple Probe 

(Abrasive Sheath) 
Cemem E!entonite Grout 

Thermocouple Probe 
HA - Hand Auger 
WB - Wash Bore 
RB· Rock Bit 
NX - Rock Core 

THE STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY 
LINES BETWEEN SOIL AND ROCK TYPES: ACTUAL TRANSITIONS MAY BE 
GRADUAL. 



AQUATERRA 
Envlro-lltall 8olufJo1111·, Inc. 

7311 W. 130th SI, Overland Park, KS 66213 

CLIENT: Bridgeton Landfill, LLC 
PROJECT NAME: Temperature Monitoring Probe 

SAMPLER SAMPLE Temp PIO RECOV:ERY DEPTH uses 
TVP, OE;PTH .. [PPM) [FT) IN FEET CLASS 

N/A -
146 -

NIA -
147 -

NIA -148 -
NIA 

149 --
N/A 

150 --
N/A 

151 
--

N/A ........ 
152 

'--

N/A -
153 -

NIA -
154 -

N/A -
155 -N/A -
156 -

N/A -
157 -

N/A 
158 

--
N/A 

159 --
N/A -

160 -
NIA -

161 -
NIA -

162 -
N/A -

163 -
N/A -

164 -
N/A -

165 
i.-

N/A ,__ 
166 

i.-

NIA ,__ 
167 ,...._ 

NIA 
168 ,...._ 

N/A -
169 -

N/A ,__ 
170 

LEGEND; PID - Pho/oionizar,on Detector 
SS • Split Spoon PP - Pocket Penetrometer 

CS• 5 !bot CME Ssmpler HSA - Hollow Stem Augers 
ST - Shelby Tube 

C 

LOOOF 80RINGNO,; TMP-7R 

GEOLOGfST: Robert H. Hill II 

OA[E: 1:1/1612012 

PROJECT NUMBER: NIA 

SOIL OESCRIPTION ANO DRILLING CONDITIONS 

Municipal Solid Waste 

SHEET NUMBER 7 of 10 

NOTES; 

(Abrasive Sheath) 
Cement Bentonfte Grout 

Thermocouple Probe 

HA • Hand Auger 
WB - Wash Bore 

RB· Rock Bil 

NX - Rock Core 

THE STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY 
LINES BETWEEN SOIL AND ROCK TYPES, ACTUAL TRANSITIONS MAY BE 
GRADUAL. 



AQUATERRA 
Efflllrommmtat Sollltlons, Inc. 

7311 W. 130th SI, Overland Park, KS 66213 
CLIENT; Bridoeton Landfill, LLC 
PROJECT NAMo; Temperature Monitoring Probe 

$1\MPt.ER $A.MPCE T•mp PIO RECOVERY OEPTH uses 
TYPE DEPTH .. IPPM) IFT> IN FEET CLASS 

NIA -
171 -

NIA ~ 

172 -
NIA -173 -NIA ,--

174 -NIA ~ 

175 -
NIA -176 -
NIA -177 -
NIA -178 -NIA -179 -NIA -180 -NIA -181 -NIA ~ 

182 -NIA -183 -NIA '---
184 -NIA -185 -NIA -186 -

NIA -187 -NIA -188 -NIA -189 -NIA 
190 -

NIA -191 -
NIA 

192 --
NIA -193 -
NIA I--

194 -
NIA -

195 

LEGEND: PID - Photoionization Detector 
SS - Split Spoon PP - Pocket Penetromeler 
CS - 5 foot CME Sampler HSA - Hollow Stem Augers 
ST - Shelby Tube 

C 

LOG OF BOR .. GNO., TMP-7R 

GEOLOGIST: Robert H. Hill II 

DATE: 11/16/2012 

PROJECT NUMBER: N/A 

SOIL DESCRIPTION AND DR:11....UNG (;0N.OmON$ 

Municipal Solid Waste 

SHEET NUMBER 8 of 10 

NOTES: 

(Abrasive Sheath) 
Cement Bentonite Grout 

Thermocouple Probe 

HA - Hand Auger 

WB • Wash Bore 

RB - Roel, Bit 

NX - Rock Core 

THE STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY 
LINES BETWEEN SOIL AND ROCK TYPES: ACTUAL TRANSITIONS MAY BE 
GRADUAL. 



AQUATERRA 
Envlmnmantal Soluflons, Inc. 

7311 W. 130th St. Overland Park, KS 66213 
CllE«T: Bridceton Landfill, LLC 
PROJECT NAME: Temperature Monitoririo Probe 

SAMPLER SAMPLE:: T6tnll PID l'!a;OVERY DEPTH uses 
TYPE DEPTH "F (PPMI (FT) IN FEET CLASS 

NIA 1--

196 -NIA ,__ 
197 -N/A ...._ 
198 -NIA 1--
199 -NIA ,.._ 
200 -NIA 
201 

1--

-
NIA 

202 
,__ -NIA 1--

203 -NIA ...._ 
204 -NIA ,____ 
205 -NIA 
206 

,..._ -NIA 
207 

i---
NIA 

208 --
NIA -209 -
NIA -

210 -
NIA -211 -
NIA -212 -NIA 1--

213 -NIA >--
214 -NIA ,..._ 
215 -NIA ...... 
216 -NIA -217 -NIA -218 -NIA -219 -NIA -220 

LEGEND: PID - Pholoionization Detector 

SS - Split Spaon PP - Pocket Pene/rometer 

CS - 5 loo! CME Sampler HSA - Hollow Stem Augers 
ST - Shelby Tube 

C 

LOG OF 80RINGNO: TMP-7R 

G!:EOLOG!ST: Robert H. Hill II 
DATE: 111'!6(2012 

~ROJECT NUMBER: N/A 

SOIi.. P~SCR:IPTtoN AND DRILUNG CONOfJ'fONS 

Municipal Solid Waste 

SHEET NUMBER 9 of 10 

Thermocouple Probe 

::::::r:::r::: 
::-:t··:t·-:: 

.. I .. I " 
-·.:•1··.:-v.:-
.·_-.,.·_·.1•· . .-. 

··-·+-·+----.. _-.... _ _. ... · . .-. 
.-_-.1.-_-.1.-_ _.. 

··-+·-+---· 
.·_·•1··-··1·· . .-. 
·:•l•·.·•I•· . .-. 

-·----1-·---·1·· . .-. 
-·.:-1•·.:•1·· . .-. 

::::::::=::!:::::: 
··-·+·-·-1•· . .-. 
···-1-···•···· 
.. : .. 1.-) .. ::-. 

:::::~:::::: 
.·.:•r-.:•r·-:• 

::-:t-:t··:: .. I .. I .. 
(Abrasive Sheath) ··-··1·· . .-.,.-. .-. 

Cement Bentonite Grout ::::::r::::r::: 
-· . .-... ·.:·1··.:-
.- -. I.• ·,I,··· 
-·~·-:--:•.:--::•. 
··.:-v.:•1··.:• 
··.:-1•·.:-k:• 

··-··l·· . .-+· . .-. 
•·.:•1•· . .-., ...... 

::=:::::::::::::::: 
.·.:+·.:•V:• 

::::::1:::::1:::::: 
··---·••· ...... · . .-. 
.· ·.I.· .J .. ·. .. I .. I .. 
··.:•(·--·(---· 

::·-::i::--::r·:: .. I .. I .. 
•·.:•r· . .-••• ·.:• 
•·.:-v.:-1•·.:• 
•· . .-J ... .-.1 .. _ .. 
.· . .-+ .. ·+-·· 
,·;.1,· .. ··•·· . .-. 
.--.I.· ·.I.··· ....... ~ 

HA • Hand Auger 

WB • wash Bore 

RB-Rock Bil 

NX • Roel< Core 

THE STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY 
LINES BETWEEN SOIL ANO ROCK TYPES: ACTUAL TRANSITIONS MAY BE 
GRADUAL. 



AQUATERRA 
l!nvlnmmental Solutions, Inc. 

7311 W. 130th St, Overland Park, KS 66213 
CLIENT: 

PROJECT NAME: 

SAMPLER SAMPLE T-emp 

TYPE DEPTH "F 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

LEGEND: 
SS • Split Spoon 

CS - 5 foot CME Sampler 

ST· Sile/by Tube 

Bridgeton landfill, LLC 
Temperature Monitorino Prot>e 

PID 

(PPM] 

iR:E-C:OVERY DEPTH uses 
(FT) IN FEET CLASS 

-221 --
222 --223 --
224 --
225 --
226 --
226 --
228 --229 --230 --231 --232 --------------------------

PID - Pho/oioniza/ion Detector 
PP - Pocket Penelrometer 
HSA - Hollow Stem Augers 

C 

' 

LOG OF BORINGNO.: TMP-7R 

GoOlOGIST; Robert H. HHI II 
DATE: 11/1612:012 

PRO,lfil0T NUMBIZR: NIA 

$OIL DESORIPT!ON AND DRILLING CONDITIONS 

Municipal Solid Waste 

SHEET NUMBER 10 of 10 

NOT£S: 

•·.:,r-:•j"-.'· 
,·.:•(,:•(,:• 

::--::t:-::t--:: .. I .. I .. 
(Abrasive Sheath) ··-··1··.:•i---:• 

Cement Bentonite Grout •·.:+.:+·.:• 
•·.:•l•·.:•I•· . .-. 
•·.:-.-·.:•r·-:• 
,··•l•··•I•··• 

Thermocouple Probe .. :: .• .1112 
(Refusal Near Quarry Bottom) 

Total Deptll of Boring@ 225 Feet 

., __________________ _ 
(Approximate Quarry Bottom) 

HA - Hand Auger 
WB • Wash Bore 
RB-Rook Bit 
NX - Roel< Core 

THE STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY 
1./NES BETWEEN SOIL AND ROCK TYPES: ACTUAL TRANSITIONS MAY BE 
GRADUAL. 



AQUATl::KKA ~00 OF-' aORIN-G NO,: TMP-9 SHEET NUMBER 1 of 5 
Environmental Solutions, Inc. 100 i=eet 

7311 W, 130thSt, Overland Park, KS 66213 ORJt.L.tNG CONTRACTOR: Frontz Drillina WEL.L CONSTRUCTION DETAlt:..S 

CUENT: Bridgeton Landfill, LLC DRILLER: Kris Lauer MATgfl.lAI..: Steel 
PROJECT NAME: Temperature Monitoring Probe DRII ... IJNG RIG: Versa-Sonic Drill Rig DIAMETER: 6 In. 

P'ROJECT NUM!;IE;R: 5582.1 DRIWNO METHOD: Sonic Rotary WELL TOTAL DEPTH: 100ft. BGS 
PROJECT LOCAT10N: Bridgeton, Missouri SAMPLING METHOD: N/A SC-REEN LENGTH: NIA 

BORlNG OIAt.4!:.Tf;R: 6in. RISER LENGTH: NIA 
00RINCl COCATl()N: North Slope WE:LL DIA=\1ETER: 5 314 inch TOP Of $CRSF..N: NIA 

WEll COMPLETION: NIA BOTTOM Of SCREEN: NIA 
AEiS PROJECT NO: 5582.1 SURFACE HE:.VATION: 486.00 SCREEN SL.OT: NIA 

AES GEOtOG!ST: ROBERT H. HILL II TOC ElEVAT~N: NIA TOP or- FllTSf:: PACK: NIA 
5"Fl...:TDATE; 10/1:&112 FINISH DATE: 10/18/12 WATER LEVEL; NIA TOP CF SEAL: NIA 
iSTil,Rl"TIME: 1:2:1:3;::,.m. flN!lS:iiiTIM!f.: 15:2.2 p.m. WATER ELEVATION: NIA TYPE. OF SS:A~: Cement Bentonite Grout 

SAMPLE SAMPLE Tema:i PID A:ECOVER'I' DEPTH uses C DATE: 10/1812012 TYf'~ OF-' fltTS:FI PACK: NIA 
TYPE DEPTH .. [PPM) (FT) IN FEET CLASS I SOIL DESCRIPTION AND DRrt.LIHG CONDITIONS NOTES /lltO WELL CONSTRUCTION 

,.._ 
1 - .. .. - .. ...._ 
2 •·.:• .. - .. ... - Soil Cover "' .. .. .. 
3- .. "" 

. '" •·.:• .. ,.._ 
4 io'_;. ··.:~ - '" .. .. .. .,__ .. . . 
5 .. '" - ••,:b •·.:• ...._ 

•·.::. ••.:b 6 ...._ 
"' .. ...._ "' .. 

(40 Sch. CPVC Conduit) .. 
7 .. .. - ·.: .. •'"• 

8-
.·.; ... •·.:• 
.. .. - .. - .. ··.:~ 9 "' - ... . . .. .. - .. .. 

10 .. "" - - .. .. .. -
11 Cement Bentonite Grout .. . . .. .. - '" •·.:~ .. -
12 .. '" - .. "' -- Municipal Solid Waste .. .. 
13 Dry - No Visible Asbestos .. .. .. - .. - .. -14 .. ·.:- "" .. - ... .. .. . . - ... "" 

129 
15 .. .. - ... . . - .. - .. 
16 .. .. - ... .. 

i-- - .. 
17-

.. .. .. .. 
. -. .-. ~· _ _. .. - '" .. 

18 .. .. - .. .. .. "" -19 -/,·.:~ .. _ _. .. - .. . . .. .. --- II 20 Thermocouple Probe .. ·,:- "" .. 
LEGEND: PID - Photo,oriizalion Detector HA - Hand Auger THE STRATIFICATION LINES REPRESENT APPROX/MA TE BQUNOARY 

SS • Spli/ Spoon PP - PocRet Prmstrometer WB - Wash Bore LINES BETWEEN SOIL AND ROCK TYPES: ACTUAi. TRANSITIONS MAY BE 

CS - 5 foot CME Sampler HSA - Hollow Stem Augers RB-Rock Bit 
GRADUAL. 

ST - Shelby_ Tube NX - Rock Core 



AQUATERRA 
llnvlranmental Solutlons, Inc. 

7311 W. 130th St, Overland Park, KS 66213 

CLlENT: Bridgeton Landfill, LLC 
PROJECT NAME: Temperature Monitorina Probe 

SAMPLER SAMPLE Temp PIO IU;GOVERY DEPTH uses 
TYPE DEPTH •F (PPM) (FT) IN FEET ClA$$ 

,__ 
21 -.,_ 
22 -
23,__ --24 --25 

131 -'--
26.,_ 

-
27 -,..._ 
28 -..._ 
29 --30-

,__ 
31 -,..._ 
32-

I--

33-

-
34 --

138 35_ 

-
36 --
37 --
38 --
39_ 

-
40 -..._ 
41.,_ -42 -147 
43 ---44.,_ -45 

LEGEND: PID - Photoiom,at,'on Det0ctor 
ss - Sp/it Spoon PP - Pocket Penetrometer 
CS • 5 foot CME Sampler HSA - Hollow Stem Augers 
ST - Shelby Tube 

C 

LOG OF SORING NO.: TMP-9 

GEOI.OGiST: Robert H. Hill II 
DATE: 10/191:2P1.2 

PROJECT NUMEl~R'. 5582.10 

$~l 0ESCRWT!ON AND DRILLING CONUITfONS 

Municipal Solid Waste 
Sllgl1tly Moist - No Visible Asbestos 

SHEET NUMBER 2 of 5 

N01'l1$: 

Thermocouple Probe 

HA - Hand Auger 
WB - Wash Bore 
RB-Rock Bit 
NX - Rock Core 

THE STRATIFICATION LINES REPRESENT APPROX/MA TE BOUNDARY 
LINES BETWEEN SOIL AND ROCK TYPES: ACTUAL TRANSITIONS MAY BE 
GRAOUAL. 



AQUATERRA 
Envlronmental Solutlons, Inc, 

7311 w. 130th St, Overland Park, KS 66213 
CLIENT: Bridaeton Landfill, LLC 
PROJECl NAME.: Temperature Monitoring Probe 

SAMPLER SAMPLE Temp PIO RE<;:OVER'( DEPTH uses 
TYPE DEPTH "F (PPMl (FTl IN FEET CLAS$ 

-
46_ 

-47 -
147 -48 -

4gi--
1--
.,._ 

50 -i--
51 

1--

'--
52 --53 --54 -,.._ 

148 
55 --56--57 -,..._ 
58 -i--

59 -i--

60 - --61 -
-

62 
1--

t--
63 -.__ 
64 -,__ 

141 
65 --
66 --67 --es_ 

-69 --
70 

LEGEND: PIO - Photoionization Detector 
SS - Spl,1 Spoon PP - Pocket PenWomerar 
CS - 5 foot CME Sampler HSA - Hollow Stem Augers 
ST - Shelby Tube 

C 

LOG OF BORINGNO.: TMP-9 

RobertH, Hiilll 

DATE: 10/1912012 

PROJECT NUMBER: 5582.10 

SOU .. OESCRIPTION ANO DRt'LUNG CONOITIONS 

Municipal Solid Waste 
Slightly Moist - No Visible Asbestos 

SHEET NUMBER 3 of 5 

NOTES: 

(Abrasive Sheath) 
Cement Bentonite Grout 

Thermocouple Probe 

HA - Hand Auger 
WB - Wash Bore 
RB· Rook Bi/ 
NX - Rock Core 

THE STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY 
LINES BETWEEN SOIL AND ROCK TYPES: ACTUAL TRANSITIONS MAY BE 
GRADUAL. 



AQUATERRA 
Elwlronmemal 1Solldlom1, 111,i:, 

7311 W. 130th SI, Overland Park, KS 66213 

Cl.iENl': Bridgeton Landffll, LLC 

PROJECT NAME:.: Temperature Monitoring Probe 

SAMPLl::R SAMPI.E r.111mp PIO 11:1!:(;(l\l~RY DEPTH USC$ 

TYPE DEPTH •F !PPM) (FT) IN f:E.ET CLASS 

---71.._ 

72 .... 
---73_ 

-
74_ 

-
142 75_ 

-
76_ 

---
77 ---

'--
78 .... 

'---
79.._ 

'--
80 - .... 

'--
81.,_ 

'---
82.,_ 

L........ 

83.._ 

-84 --
149 85_ 

86_ 

-87 _ 

-
88_ 

-
89_ 

-
so .... 

'--
91.,_ 

,__ 
92 .... 

160 ,__ 
93 __ 

'--
94__. 

,__ 
95 

LEGEND: PIO - Photoionization Detector 
SS - Split Spoon PP - Pocket Penetrome!er 
CS - 5 foo! CME Sampler HSA - Hollow Stem Augers 
ST - Shelby Tube 

C 

LDGOF SOR!NGNO.: TMP-9 

btoLOGIST: Robert H. Hill II 
IOATE: 10,rnt2012 

il>ROJECT NUM85R: 5582.10 

$0.L DESCRIPTION ANO DRILLING CONDITIONS 

Municipal Solid Waste 
Slightly Moist - No Visible Asbestos 

Municipal Solid Waste 
Moist - No Visible Asbestos 

SHEET NUMBER 4 of 5 

Thermocouple Probe 

(Abrasive Sheath} 
Cement Bentonite Grout 

HA • Hand Auger 
WB - Wash Bore 
RB-Rock Bit 
NX - Rock Core 

THE STRATIFICATION 1./NES REPRESENT APPROXIMATE BOUNDARY 
l.lfllES BETWEEN SOIL AND ROCK TYPES: ACTUAi. TRANSITIONS MAY BE 
GRADUAi.. 



AQUATERRA 
EIIYironm&ntal SOlutlons, Inc. 

7311 W.1301h St, Overland Park, KS 66213 

CLIENT: 

PROJECT NA.ME: 

SAMPLER SAMPLE 

TYPE 01:Pl'H 

160 

LEGEND: 
SS - Split Spoon 
CS - 5 foot CME Sampler 
ST - Shelby Tube 

Bridgeton Landfill, LLC 
Temoerature Mooito,ina Probe 

PIO RECOVER'¥ DEPTH uses 
/PPM) (FIi fN FEET CLASS 

,__ 
96 --97--98 -....._ 
99 -,..._ 

100 ----....._ ------------------
--
--------,__ -...._ -----,__ 

PIO - Photaionizatian Detector 
PP - Pocket Periett(imeter 
HSA • Hollow Stem Augers 

C 

LOG OF 80R10Ca NO.: TM P-9 

GEOLOGIST: Rooort H. Hill II 

DATE: 10/19/2012 

PROJECT NUMBER: 5582.10 

SOI!. OESCRlPTIDN AND DRILUNG CONDrrlONS 

Municipal Solid Waste 
Moist - No Visible Asbestos 

SHEET NUMBER 5 of 5 

NO"JES; 

(Abrasive Sheath) 
Cement Bentonite Grout 

HA - Hand Auger 

WB - Wash Bore 
RB-Rock Bil 

NX. ROGk Core 

THE STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY 
LINES BETWEEN SOIi. AND ROCK TYPES: ACTUAL TRANSITIONS MAY BE 
GRADUAL. 



 

 
 
 

APPENDIX E 
 

HISTORICAL LOCAL CROSS-SECTIONS



.. .IL UllL..~. .J . - J 

_ .. -,, 
, •• c.--;>(. ,r 

,·" GROUNDWATER 
FLOW DIRECTION 

~~L..l...... 

27 \ 

,. 

\ 

Figure IN-1 
SITE LOCATION 
AND REGIONAL 

GROUNDWATER MAP 



Elevation In Feet 
Above Mean Sea Level 

500 

480 

:460 

440 

420 

NORTH 
A 

BORING 
NO.D-83 

I 
BORING 
NO.1-62 

ROAD r, 
I I 
I I 
I I 
/ I SlltyCloy 

I I ' I I I -"' F;ne -

I§ Sand 
I / 
I / -=-
I I 
\/ /=-

SlltyClay 

I ! 
I I 

SIity Sand 

.:..,,Sand & Clay S<tams 
-SlllyClay 

-Sand 
--- Sand & Gravel 

WATER LEVELS 

-5!----- May 23 & 24, 1984 

y 

BORING 
NO.S-61 

I 

February 3, 1984 

BORING 
NO.S-60 

BORING 
NO.S-82 

I 

i 
BORING 
NO.1-59 

! 1 

SIity Sand 

Sand 

BASE OF AQUIT ARD 

400 

380 

360 

340 

320 

Fine to 
Coarse Sand 

Sand 

Sand & Gravel 

Sand 

- Sand & G,avel 

SIity Sand 

Coarse Sand 

--~ , _ __.._ __ _.__ _ __.__ 

----

BORING 
NO.1-58 

BORING 
NO.1-56 

l BORING 
NO.1-55 

I 
Sandy Clay,~--:.-

Trash 

BORING 
NO.S-54 

I 

BORING 
NO.S-76 

1 

I BORING 
NO.S-75 

Trash, Llmeslone 
BoutcJers Sandy 

Clay, 

Trash, 
Boulders 

Sandy Ct.1y, 1• 

SandyClny, 
Boulders 

I 
I 

BORING 
NO.D-89 

SondyClay 

Fine Sand 

Clay 

Fine Sand 
Trace Gravet 

Fino S•nd 

Sandy Clay 

Gray Clay 

Fine Send 

APPROXIMATE TOP 
OF BEDROCK 

Clay, 
Ch•t 

Sandy Cla·t 

Fine Sand 

Fine Sand 
Trace Gravt l 

Llme!iton• 
Boulden{?) 

SondyClay 

Fino Sand & 
Clay Layers 

BORING 
NO.D-81 

SMdySlll 

Gravel 

Sand 

SIity Cloy 

Slit & Sand 
lnterbeds 

Sand. 

Sand & Gravel 

SIity Ciay 
& Clayey Sli t 

Slit; Sand _.,....-: 
SIily Clay 

SIiiy Sand 

Sand 

-sand & Gravel 
Sand 

Sand & Gravel 
lnterbeds 

Sand / 

/ 

I 
/ 

------✓-,,, --.---.__ __ .__ 

___ .,....,... LIMESTCINE 

Horizontal Scale: 1 " = 600 ' 
Vertical Scale: 1 " == 20' 
Vertical Exaggeration 30: 1 

I 

i 

SOUTH 
I 

A 

Approximate 

Elevation In Feet 
Above Mean Sea Level 

500 

480 

Ground Surface ---...__ 460 

QUARRY 

BOTTOM OF 
QUARRY AT 
ELEV. 250' 

Notes: 
1. 

2. 

Slopes Appear Steepened 
Because of High Vertical 
Exaggeration. 
See Figure 1-2 For Location 
of Profile. 

440 

420 

400 

380 

360 

IJams&MCl>onrMI 
Figure 1-3 

GEOLOGIC PROFILE 
NORTH AND SOUTH 

,_.....~-c~~ 
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• 

E, ~•7.ooo + 

NOTE: 
TOPOGRAPHY PROVIDED ffi 
SURDEX. JANUARY 1995 

LEGEND 

$£CHON DESIGNATOR 

GEOLOGIC CROSS SECTION FlGURE NUMBER 

\ ;\. 
\· 

·, :,\; 
~.. . .. 

CUEiii , 1 1 1 1 
LAIDLAW WASTE aTSTDl8 MC. 

WEST LAKE 
LAN:>FLL 

0 

CHECKED 

REVIEWED 

SCALE IN FEET 

250 500 

§ 
~ 
~ 
:i 

+ 

1000 

+ 

DWG No REV. NO. SCALE AS SHOWN . . 
SGT FIGURE NO. 
WEH FILE NO. 28488089 4-1 



vl 
:::,, 

g 
z 
0 

! 

A 

NORTH 
540 

A 
NORTH 

540 

500 

---

434.73 

- - ----t--+-- HJ!lll-·- ----- - ----

TD=99.0' 

i 
412.94 

i 
439.35 

i 
362.04 

ii I 

TD=391.4' 

412.2~ 

TD=98.7' 

TOP OF SALEM FORMATION 

TOP OF WARSAW FORMATION 

TOP OF KEOKUK FORMATION 

TD=88.3' 

A' 

SOUTH 
540 

500 

460 

fu """'° suwc, 

IIIIlL 111111 I IIIILr 1 1 1 11111111111 1 ~L[[[B+M+T~D: +Tf+: I 1111 I UllilJ 460 

420 420 

380 
ST. LOUIS FORMATION 380 

340 340 

300 300 

260 260 

220 220 

180 WARSAW FORMATION 180 

140 140 

100 100 

60 60 

0 
(J 

;,; 

~6 
A' 

k SOUTH f: 
'2 

t? 
540 

I 

fJ 
'v 
✓ 

Q. 

500 

! 460 

.1 447.77 447_40 l 

i 
363.42 

TD=144.3' 

PIEZOMETER 
DESIGNATION ,rPZ- 100-KS 

439.35 

PVC RISER PIPE 

TOTAL DEPTH OF BOREHOLE WELL SCREEN INTERVAL 
(FEET BELOW GROUND SURFACE) TD=391.4' 

NOTES: 

371.10 
i 

1. GEOLOGIC CROSS SECTIONS PRESENT GENERALIZED SOIL AND BEDROCK 
STRATIGRAPHY BElWEEN BOREHOLE LOCATIONS. THE STRATIGRAPHY 
BOREHOLES HAS BEEN INFERRED FROM GEOLOGIC EVIDENCE AND SOB~~EEN 

r~~Tl~~~~H~H1i ~g~NBOR~~~~ l~c:~roJOREHOLE LOGS FOR DETAILED 

2 . TOPOGRAPHY PROVIDED BY SURDEX, JANUARY 1995 

I 

420 

i' 

375.52 
- ~ 

i ,:' 380 -.... 
i 

367.77 
TD=l 10.0' ...:.i 

~ g 
1 

TD=408.8 ' 

EXPLANATION 

BEDROCK 

NOT SAMPLED 

LIMESTONE 

DOLOMITE 

SANDSTONE 

SILTSTONE 

CLAYSTONE 

COLLAPSE ZONE (INFILL CONSISTING OF 

~JJJ~tJE BsiT~ffS IN SILTSTONE AND/OR 

O 50' 100' 200' 

HORIZONTAL SCALE: 1'' = 100' 
VERTICAL SCALE: 1" =40' (2.5 x EXAGGERATION) 

~ 
1/Wjj 

fillllilll 
Im 
m 
l:21 
□ 
~ 
n 

-,.., 
340 

<.) 
<.) 

k. 
'-
<'.; 
a 

300 h 
"st: 
::,.. 
kl 
...:.i 
kl 

260 

220 

180 

140 

SOIL 

LOW PLASTICITY CLAY (CL) 

HIGH PLASTICITY CLAY (CH) 

SILT (ML) 

CLAYEY SAND (SC) 

SIL TY SAND (SM) 

WELL GRADED SAND (SW) 

POORLY GRADED SAND (SP) 

POORLY GRADED GRAVEL (GP) 

SOLID WASTE 

CUHNT/PROJECT 

JMJ CER 

DR. BY APP. BY 

l l l lill l l 
LAIDLAW WASTE SYSTEMS INC. 

WEST LAKE 
LANDFILL 

GEOLOGIC CROSS SECTION A-A' 

<f&m Tt.tC 

t.tJK 

CER 

WEH 

28480098 
PIGUU 

AUGUST 1996 

P5 SHOWN 

943-2848 
0098 

4-2 



B 

NORTH 

500 

460 

420 

380 

----"-4 

~ 340 
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Geologic Cross Section D-D'. 
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Notes: These cross-sections were developed to display groundwater conditions beneath the site.

Please see the cross-sections in Appendix M for detailed portrayals of the RIM occurrences in Areas 1 and 2.

  Ground surface from Aerial Topography provided by Cooper Aerial Surveys Co. and is dated December 2, 2016
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Cross Section B-B'

Figure 5-14
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Notes: These cross-sections were developed to display groundwater conditions beneath the site.

Please see the cross-sections in Appendix M for detailed portrayals of the RIM occurrences in Areas 1 and 2.

  Ground surface from Aerial Topography provided by Cooper Aerial Surveys Co. and is dated December 2, 2016
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SOUTH QUARRY PIT MAPS



DATE: 

TO: 

FROM: 

RE: 

October 20, 1989 

File 

Rod Bloese f<1G 

Laidlaw Waste Systems, Inc. 
Bridgeton Landfill 

OCT 2 31989 

On October 9, 1989, Rod Bloese and Randy Anderson (Laidlaw), 
obtained water level readings from groundwater monitoring wells 
I-73 and I-72, measured the discharges from the flows into the 
quarry and located the seeps (vertically and horizontally). 

The depths to groundwater from the top of casing at I-73 and I-72 
were 33. 44 and 35. 31 feet, respectively. -Based upon top of 
casing elevations provided in the Burns and McDonnell report 
(1986), the groundwater elevations for I-73 and I-72 were 432.0 
and 430.1 feet, respectively. The locations of these wells are 
indicated on the attached site map. 

The locations and amounts of 6 seeps were determined. The 
approximate elevations and approximate flows from the seeps are 
summarized below. 

Seep 
Designation 

Shallow 
#1 
#2 
#3 
#4 
#5 

Approximate 
Elevation (Ft) 

445 
400 
330 
320 
320 
290 

Approximate 
Flow (Gallons/Hour) 

100 
240 
500 

60 
<30 
180 

Seep # 's 2, 3 and 4 are from the same strata 
limestone zone above a massive limestone zone). 
located on the attached map. 

( a fractured 
The seeps are 

The flow from Seep #2 had a leachate odor. 

Based upon the field observations and measurements described in 
this memo, the shallow seep appears to be water from the process 
water ponds and/or the water line to the asphalt plant. Seeps 
# 's 1 through 5 would appear to be groundwater with Seep #2 
containing some leachate from the landfill located west of the 
quarry wall. 

I recommend that the seeps be sampled and analyzed for leachate 
indicator parameters. 

cc: Mike Whitlock 
Miles Stotts 

LH1 
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