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CARDINGTON ROAD LANDFILL SITE
(Also known as Sanitary Landfill)

REMEDIAL INVESTIGATION REPORT
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APPENDIX A

BORING LOGS AND WELL CONSTRUCTION
DIAGRAMS. - INTRUSIVE BORINGS



WA DS s T8
A aft Page: ) ofF Z
Sampler(s):
SOIL DRILLING LOG
| PROJECT: CRC |
| SAMPLING DATE(S): i-1-9p START: _ 0800 FINISH: __ /70 ;
| SAMPLING METHOD: !
| LOCATION: MORRINE |, OW\O
SAMPLED | SAMPLE Ny l ' l‘
DEPTH IDENT]- RECOVERY | BLOWS PER READING n
(FEET) FICATION {FEET) SIX INCHES (PPM) SOIL DESCRIPTIOK, COLOR, TEXTURE, MOISTURE, ETC. h
o | | l | 5.3 | BROWN sEDUM SAND |
-2 l WHSTE J‘l
5'0 ACE STYloroam  dnaveED \.\Y-G“N\;SHMIM c».P"' RErund
@QI-3.0| AND DARK GREY- BLACK SOIL .
0.0
_ 61]-3.|
(3.0 4.2 |BLACK SILTY MATR2iAL WET
9.0 122
26.0 178.0] PARK BROIWN- BERCK WET STy
MATEZIAL - Woop FRAGMENTS AND onsndks.
0 | ’ -
31 L hord. mattrial- ofS et aueets
35.0 @
[ 4
Bo.0 | SSi H O |BROWN SILTY SANDY MATERIAL wWiThH CIAY]
Mx€D wiTH PLASTIC  WET.
y2 .o ss2 [1.57 @ |SAR; wiTh RED-0RANGE BRILK AND
p LeT oF ey
45.0 o 2.0 | (NO SAMP&)  DASTRNCTION
ENCOANTEL £9
HB.0 O @54'~2 4|(o_Samps) &Ltg(ég\/%

SOILDRIL.LOG
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SB Number 18-

Page: _Zof &
Sampler(s):
SOIL DRILLING LOG
| PROJECT: CRC
| SAMPLING DATE(S):__lUl—-1-9o START:__ FINISH: !

| SAMPLING METHOD:

{ LOCATION: MORAINE (ot o r
SAMPLED | SAMPLE Hiu ’
OEPTH IDENTI - RECOVERY | BLOWS PER READING
(FEET) FICATION (FEET) SIX INCHES (PP} SOIL DESCRIPTION, COLOR, TEXTURE, MOISTURE, ETC.

550 o 10-15 | NO SAMPLE | sheet metal NS Poca) -

WHO| 953 g" 19__|GRAY SAND SiLTY CLAY ) DAMP TO MoIST

Yo FpaM | PAPER MITERAL, W Q0D MAT
g50 | ss¢ | 1.2 1-3 |DARK GRAY SAWD LAY W.TH ROCK
FARGMENTS | NUOD Fem6S |
70,0 | SS5 ® | SMALL RockE AND METAL FRA
LiITTLE REeCOVERY

715.0 | SS6 8" P | EINE SorTED SAND TO PooRLy SORTED

| MBDIUM sAND wLamueg—_seown-em‘T

722.0 | 5SB q" L TSAA - saus a4 ARIE

~

gop= 7.0

SOILDRIL.LOG



“ LEACHATE WELL  IB—1

McLAREN /HART
' PROJECT: CRC INTRUSIVE ORILLING LOCATION: MORAINE, OHIO
DRILLING METHOD: Hsa DATES OF COMPLETION: 11/01/90 - 11/02/90
DRILLING CONTRACTOR: BOWSER-MORNER GEOLOGIST: HUNZEXER
846.47
TOP—~OF~CASING
ELEVATION (MSL)
6'® SURFACE
CASING B
i
L D
843.9
GROUND SURFace  CASING
ELEVATION (MSL) —§ o 7
2 %
11
77
1 [
NN N
NS
50° ,}: N 77.6
R N TOTAL
E: NN DEPTH
5y N
N N\
E: W 75
7 BENTONITE / R NN
%/// CEMENT GROUT EE Eg
RY N
“““ e o
p\\::\\ NATURAL l.:.:.: :.:.:.l_
NN ] BACKAILL l:::::: ::::::|
b =
— 25 T b ——
o] SIICA SAND 2% Pond O3 )
......... ] FILTER PACK rd—¥3 29
20' ] ——|s5-(0.01" sLOT
if;:;:-_:i —|;  SCREEN)
l X a— 01 i

ALL DEPTHS ARE APPROXIMATE
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S8 Number __ LB -2

Page: [oFZ
Sampler(s):
SOIL DRILLING LOG
| PROJECT: CRC , |
| SAMPLING DATE(S): ___11-2-30 $11-3-90  star: FINISH: |
| SAMPLING METHOD: '
| LOCATION: MORAINE |, OH)O
SAMPLED | SAMPLE HNu
DEPTH IDENT]- RECOVERY | BLOWS PER READING
(FEET) FICATION (FEET) SIX INCHES (PPM) SOIL DESCRIPTION, COLOR., TEXTURE, MOISTWRE. ETC.
o | | BROWN |, FRY MEDIUM SAND mid GRAVEL
8.0 kw.'awg’ﬁ%ﬂm aluminvmn
(18.0 BRONN Jn N (LAY LAy€Ee , BLACK
PLAAST)C ,ORGANICS :Huﬁﬁlw.u CaDs’
15.0 NO RECOVERY
\F.0 “mo.shrvonl"ﬂgmfpam cap, Plaﬂ-&m&f
23.0 WET, DK BrowN- BLaCK  M"MUSHRooMS'
AND PLASTIC | i
25.0 BLACK THIGL SOUPY MATERIAL WITH
PLASTIC .
30.0 "SAME ps ABove "
35.0 Y"'SAME AS ABoVE"
0.0 | sst (1L’ 0.0 | BLACK ASH-UKE WMATERIAL \ORGANICS |
WCOD WITH SAND AND GRAVEL
0.0 | gs2 || 2! f Lergse . = K MR imL
veny | He-waste, MATERIA
55.0] ss3 [)-2" P |peeusay | Binck moisTWCEDy WATERAL
BlAck Trtick Sic ATER AT
(0] ssw | 3" @ |BLACK-6REYy WOODY MATERIAL INA SiLTy
MATR X

SOILDRIL.LOG



"’1—?’57"8@ | 58 tomer __TE-2

Sampler(s):
SOIL DRILLING LOG
| PROJECT: CRC |
| SAMPLING DATE(S):_1\-2-90 | 11-3-9¢ START: FINISH: :
| SAMPLING METHOD:
[ "LOCATION: MCRAINE | oH1O
SAMPLED | SAMPLE Hiu
DEPTH IDENTI- RECOVERY BLOWS PER READING l
(FEET) FICATION (FEET) SIX TNCHES (PPM) SOIL DESCRIPTION, COLOR, TEXTURE, MOISTWRE, €TC.
w5C | s55 5" | 4 lerown MED)UM - CORBSE  SAND, W LL~-CoMP
WITH GeRvEL * BELVIEVE t© B¢ pATIVE
{ R
(7.0 1 556 | 4" @ _loRrEyiSH-BLACK MED - COARSE SAND W]
VERY LiTTLE ORAVEL.
9.0 1 S5 1 to! 1 LOHTagaunl COARSE Songo  VOCRLY

SORTED  CoPALT .
4

Ec= 7.0

SOILDRIL.LOG



‘\ ‘ . LEACHATE WELL IB-2
A McLAREN /HART

. PROJECT: CRC INTRUSIVE DRILUNG LOCATION: MORAINE, OHIO
DRILLING METHOD: Hsa DATES OF COMPLETION: 11/02/90 - 11/03/90
DRILLING CONTRACTOR: BOWSER-MORNER GEOLOGIST: HUNZEKER, FLEMING
837.40

TOP-OF =CASING
ELEVATION (MSL)

6'® SURFACE
CASING vg
WELL —Fe
835.20 CASING -

GROUND SURFACE

ELEVATION (MSL) 7
1 U
1
1 U
7
R N
R NN
. R NN
42 RY NN 69.2
E N NN TOTAL
0 0y DEPTH
i R
N N\ N
E: N 67
/// BENTONITE / R N
A CEMENT GROUT R: EEI
Ry N
S f =
XA NATuRAL 2 B
Laaay s BACKFILL I i
| +
— 25’ T [ —FA
=71 SWICA SAND foy —— -] .
FILTER PACK =k 29
20’ =g (0.01"_stoT
l I::::: — ::E:::' SCREEN)
[ i {

ALL DEPTHS ARE APPROXIMATE
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SB Number IB-3

Page: foe V
Sampler(s):

SOIL DRILLING LOG

| PROJEC

| SAMPLING DATE(S):
| SAMPLING METHOD:

T:

CRC

\0—-29-90

START: FINISH:

| LOCATION: Mo g | Ohio

SAMPLED | SAMPLE Hiu {

DEPTH IDENTT- RECOVERY BLOWS PER READING

(FEET) FICATION SIX INCHES SOIL DESCRIPTION, COLOR, TEXTURE, MOISTWRE, ETC.

o |

.0 ‘WS o= @ | BROWN sow Wi GReN Cuay .

. 120 6 BLACK Q\LT]L MATEZIRL & TRASR PAGH .
PAPEC | PLASTICS .

_14.0 K Grey st laye eral |

18.0 _flewspapec , plastic bags etc.

\®- 20 é GRAY To PLAGK @ PLASTIC- wPaTE AL
VERY LTTLE SILT MATERIAL

26.0 g |BIACK Soupy MAT'L wj ARSTIC, PAPER, |
ORGANICS AND COBBLE Si2eD ROCKS .

340 N T RLACK Al ' S0uPy STl
MATEINL-

240 f  lvery Limne recoyrey’ wpreRyLiTnR |
SILY pR  wASTIE  NATERIAL

P40 é \'é'ﬂﬂn

50.0 67 | REFUSAL

55,0 SV | gn DIOOG | LIGAT BROWN MEDIWM SAWD * LITNE SicT

COBBLES pep PEPBLES .

1652.0 | S5 $5 |8rown MEDIUM SAND W/SILT PLus PERBeS
o
gof=”".0 !

SOILDRIL.LOG



A“ McLAREN /HART

LEACHATE WELL

B-3

-PROJECT: CRC INTRUSIVE DRILLING

LOCATION: MORAINE, OHIO

DRILLING METHOD: Hsa

DRILLING CONTRACTOR: 8OWSER-MORNER

DATES OF COMPLETION: 10/29/30 - 10/30,90

GEOLOGIST: HUNZEXER

839.21
TOP-OF —CASING
ELEVATION (MSL)
6@ SURFACE
CASING "
vge ?
L —
836.80
GROUND SURFACE  CASING i
ELEVATION (MSL) % 2
| g %
1 |
7
A U
Eg N
. N N
32 NN N 59.4
R : TOTAL
\N N DEPTH
"
N \
RY NN, 57"
NN AN
/// BENTONITE / N 3y
7/ CEMENT GROUT N NV
NN
' Ry N
e [ o
AN NATURAL [ -
NANANy| BACKARL p i
0% 2
e 25' b —
SRS EET%IA! %:NC?( i — Lj:j:::] g
""""" 20' A — k(0.0 stoT
};:;:;: — :-,:;:‘1l SCREEN)
L i i !

ALL DEPTHS ARE APPROXIMATE
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S8 Number Ig-4
Page: | OF {
Sampler(s):

SOIL DRILLING LOG

| PROJECT:
| SAMPLING DATE(S):
| SAMPLING METHOD:

CRC

\0-30-Qj '/LO~3|“U START: FINISH:

| LOCATION: NMORANNE.  on1O
SAMPLED | SAMPLE HMu
DEPTH BLOWS PER
(FEET) SIX INCHES SOIL DESCRIPTION, COLOR, TEXTURE, MOISTURE. ETC.
o @ | DK BRONN CLAY (¢ Cidy CoP)
5.0 2-8' WAsSTE é sAA*
9.0 BLACK, CLAyEYy MPTERIAL L PAPER |'PLAsTIC
- [ TRASH BAC MATELIAL -
\3.0 -I5. & BLACK S\LTy MRTERIAL | LASTIC PAPER,
CLOTH , MOIST o\sT Fo\u AND SR2ASS CL.\PP|
192 ¢ |Same mATPR AL WiTH wboD MRopucrs
AND PLP%
240 O | UNpIFEERENTIATED SLuocE , moiST S AR
24.0 O | BLACK SITY wer mATERIAL , VELY L
L ASTE  HATERI A
340 o BLACK | WET SItTY W iTH Wo0D FRACMENTS
34-4 & | No Rgcoveny
H5.0 | SS L T5e00| BROWN WELL SORTED MEDIUM SAND |
DﬁmP TRON STRIN/NG INTLA £ Ssad
H5-|ssZ | 5" @ |BRowN MopesnreLy soxTEp, pey mepiqm
40.5 SAND wiTH PELBLES
EoB= 9.0’

SOILDRIL.LOG



AN\

McLAREN /HART

LEACHATE WELL IB—-4 F

PROJECT: CRC INTRUSIVE DRILLING

LOCATION: MORAINE, OMHIO

DRILLING METHOD: HsA
DRILLING CONTRACTOR: BOWSER-MORNER

DATES OF COMPLETION: 10/30/90 - 10/31/90

GEOLOGIST: HUNZEKER

839.06
TOP—-OF - CASING
ELEVATION (MSL)
6°9 SURFACE
CASING )
2"9
WELL
836.30 CASING
APPROX. GROUND SURFACE
ELEVATION (MSL) % %
n
|
g %2
\ R\ :\‘!
1 N \
8 Ry N
N R .8
AN AN Y .
E: N TOTAL
NN N\ DEPTH
N W
N BN
[ X .
i [ 22 43
//// gg:‘ég#lféa éu ; |- o
o ol
_ L ool
— fo —— =l
ALY NATuRAL =
S sos =
— 20° L =}
By =E o
: T K3 —p-n—\\{ (0.01" SLOT
8 Ny ——RY SCREEN)
Ry—R

ALL DEPTHS ARE APPROXIMATE




T

\ CL E—-n SB Number IB-S
A af Page: [OF {
Sampler(s):
SOIL DRILLING LOG
| PROJECT: CRC ,
| SAMPLING DATE(S): ig-24-90 START: FINISH: :
| SAMPLING METHOD:
| LOCATION: MoRANE L OWIO
SAMPLED | SAMPLE Hiu (
DEPTH IDENTI~ RECOVERY | 8LOWS PER READING
FICATION (FEET) SIX [NMCHES (PPK) SOIL DESCRIPTION, COLOR, TEXTURE, MOISTURE, ETC.
0 £ | BRONN NEDIUM SAND | DRy
68’ WASTE “orvgmanic w4 Pavee
5.0 @ [ BLACK MVNICIPAL WASTE | ORGANICS WITH
: PAPER MATERINL
20.0 @ |ORCANICS WiTH LARGZ AMOLWT OF
STl '~ MORE WNO)3T,
7
24 .0 g loecanics wiTH RU9BBER, PLASTICS
AND Prfeg
240 £ | san Moee DEGLADED, PLAsTIC  STEEL]
BELTED TIRE.
30| SSj | e&” @ |BRrowN saNDY SiLT, PLASTIC, PERBLES, |
WOCD . GRELW SWBSTANCE MBLING G
37.0 o o 0 RECOVERY
Us.0| $S2 | z3-4" 350 | QRGAMICS WITH PLASTIC ALUMINUM_|
4451853 | 18" 2), 2| LIGHT Beowr PENSE CLA PK GRAY TItL
SoME PesBLR2S. ‘'BeLievd TO 8€ NATIVE MEL”
god = Bo.0'

SOILDRIL.LOG



)

LEACHATE WELL

IB-5

PROJECT: CRC INTRUSIVE DRILLING

LOCATION: MORAINE, OMIO

DRILLING METHOD: Hsa
DORILLING CONTRACTOR: 8OWSER-MORNER

DATES OF COMPLETION: 10/24/90 - 10/26/90

GEOLOGIST: HUNZEXER

840.13
TOP-OF -CASING
ELEVATION (MSL) ‘
6'® SURFACE wn
CASING N ;
20
WELL
836.80 CASING
GROUND SU?FAC)E _
ELEVATION (MSL Z
07
%
1
R N
R W
. NN NN
28 RY NN 56.3
R: NN TOTAL
EE S:; DEPTH
N N
p; NN 53
7 BENTONITE / o o
% / CEMENT GROUT }:::::. :.:.:J
L 2
““““ [ Pend] 555
DN NATURAL [ — g
25° H=kK
onh ] SIUCA SAND RYI=—R .
b -1 FAILTER PACX , \ N —— \\l 29
15 NJ==p=—(0.01" sioT
RJ=—RY "screen)
Ny —PpI
N ==\ v

ALL DEPTHS ARE APPROXIMATE

N






APPENDIX B

TEST BORING LOGS FOR
PERIMETER MONITORING WELLS
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P
= , - Page / of S
" 1
FRED C. HART ASSOC|ATES, INC. lo_w'-—nnocn 0% 3agten wuol
N L
' Ol
IR
SORING NO. - TESY BORING LOG .
Lo e < |0
PROJECT NO_. NAME - LOCATION —
[06(5 - 20 - 00007 - oz/ CRC Dayrons, OH H\ Y
ruu.mo CONTRACTOR. ORILLER ' J
110 EasTeRN Georecs / B and Wisoe Sieer 3
ART GEOLOGIST. OFFICE M
| SweLds <€l /[ FGi
ORILLING EQUIPMENT. METHOD Slll/'"’s oF BV SAMPLING METHOD | ST f 'lﬂ? D/“
CABLE TooOL [ & CoMTINyovs SS 7/!%- 5/19/29
WELL INSTALLED? CASING MAT./O1A. SCREEN: A
|ves@  NOQ | ¢ 'Facc STEEL]  TYRE MAT. sSTweess LENGTH 20 DIA. Z2' $1.0T $iIZ8 0.0 0
ELEVATION OF: GROUND SURFACE TOP OF WELL CASING TOP & BOTTOM SCREEN GW SURFACSE OATE
(FT. ABOVE M.8.L.) -
REMARKS:
LOG OF TEST BORING . g
%48
2
OESCRIPTION REMARKS g -
STy Cay (So) DK BRawN, kocx FRAGS., WNu~ ©
LT GRAY AT  BASE, DR{.
- STy C&J"i(&d“—)‘ R BR., >y
:' 2 GV Cay LT BR = GRAVEL, LT GREY, DRY e = o
.:-s ST D% ™, M.a.ssnl-'l dam? e~ O
L |
:_ As Amove e = O
=3 l5
— 10
- &S ABOVE, DRY
B l'g SAND (Mo-cu_s: gg) LT 82T fraveL (T a2y, DRY HNw
- SAID MED - COARAE G, LT B DoME eRMEY w0
- Y
o S adD N - D 6" Ry Bz‘ w/éw“—‘ Lt oeY - M‘D
N | Por2yyy amiLe», pRY eup bRIL afsieq
_ . U — Jomar pR1 /i
’; CLAY- SILT - SAND - GRAV, BRY - BaAmp Az 1.0
L 1 Www =0
b lova = 1S
= q SaME &S ABVE WNus O
e
%g_hi — ——

Proportiens Used: Trace s G- 10%, Liltle s 10-10%, Seme s 20-35%, And s 38-80%
Sampling Adbreviations: S8 s Spiit Speon, ST 3 Shelby Tube, CSC s Continuevs Soll Core



Page & or_S_
FRED C. HART ASSOCIATES, INC.  [*"™*¥ )

HART 7
A LOG OF TEST s0AING =
. P, 1.3
[¥] -
&, : 3 |E3
OESCRIPTION AEMARKS g s
: CLQy- SiLT-354nD - G2av, DRY-DAMP H
b 8 W“' [~ .
e
™ 9 SAA w/ BRocEN ROK FRA6 ovd -y
:. HAw = 0
- r—
= ST anmp F-C  SAMD, DRY-DAMPA, ova sy
:. /-‘/ WA O -
L Lb
"_ _ Ceny SieT, SANVD &RrRaveL (c 3cm) rhorRLy ove - 4. 2
R 1.5 wz.rz-o Dey - M—m,a maaelzn-n.-.'(_y TrenwT HAke = O
tﬂ ovasyy
N 17 S44 | Tie~wT, E s = O
20
- B
= 17 SA4A OvA 3.8
:AL WhNu=0
- 16 Saa ova=¢
;i‘( WA = O
=3
1HNuz O
= LY Saa
= e WNu+0
_ 14 SAR semg Roca< FRAG. e
¢ 7 e =
4o SO DRive Ynr L
. CLAY, SILT, SAND, @RAVEL AwD RICK Ruac |
N 17 RokLyY Sot.-rro ‘MoaqateLy TI6#T, DAMP, Ny =06
K’
u WM w0
= 1.8 S44 , DRY-DAMP.
Cyy
2.0 5AA, TieHT. =0 L
- HNu = 0.4
[:' 1Y SAAR
', & -
- 17 s44 (1)
50 SILTY~ CLAY, DAMP  BROWAS .7") Wu: O




Page 3 ot S

FRED C. HART ASSOCIATE o
! s' |Nc' Mk/-lz—
LOG OF TEST SOAING -
1,8
ﬁnamu MIMARKS 5 zg
3 |83
- ST - CLAY  pame, dRowd (17)
- 52 17 C SAND »r GRJVEL , Some& ST ( 7 ) Hau = O ’
:-54 5 CeAY Anve GrAaver (‘*HCM) HAu - o
C F-m sand
o fJA/ 0
= <4 . VF Samp AnD SicT o.;usnruznrrm
2 Joq >AMPLES
= CoLECTED
B Mo RecoveRy
- 5% _ = = — e e e - - - —_ —_ -
N
o > GRAY Comy  DRY-DAMS FI&m, w/ Hlu = O
o SOME SMmALL GRAavEL .
- s4a (0.8°) "
" ol I3 C SANVD ANO GRAvear, DRY (cs’). ple
- s44 (o.5
=L sl B me o s, ey, Tenr. 070 D=2
M BEown) CLAY ~f SOmME GRAVEL, DWNP, £18m &3)
- m sawd, GRewd, DAMP  NELL So®TED. (10°)
:.- 1 SAMD AvD GeavEL AwdO Rock ~un&, DRY- #Wu = O
bo DamP  mod c(ooSE. (0.7’
- 2 Rocic, SAnD ANO &LAVEL , DRY-DAMP | 1, . 5
" R
:-10 .3 4AA HAw =0
=
-F- 14 SAR, cirTLE Rec< W s O
1
. ‘,AA’ (l. D‘) W =
e ‘ w=006
wlL) ks Ceny, C.Sand AND aravec (057)
- INTBDD cmx Ay < Sawn w/ Semé &raver
L (¢ Yyem), weT (o0.5°). Ny TR
- 15 BRowN -GARY (LAY w/ Some SAND Dev-oﬂml’('-") "=
7 ’
- sawp o> Gasver (<2.5m #) (0.8
hovn ’ =
- "z wew soRTED M SAND, pam? (0.4 Hlln = O
- M SAND , BeIWA, N01S T, (077
o , ) ' [ = O
C s 1Y £ Sams Beown) | moiST (0.5




E Ptgo_z_ o!i

SORING
FRED C. HART ASSOCIATES, INC. Wi/ - 1
‘)
j:“( LOG OF TEST BORING 'g g
-
A
< -l
,p"";f’ OESCRIPTION AEMARKS i,‘ gg
>0, erwel (0. 2°)
- Z F-c_sews_MoisT c003& (o0 S') i =0
™ ¢2 - BRowN CMYI Fiem Ry -DAMP (0.5 )
- ORAY -BRoWN CLAY SefFT Dam?
-_3_1 Z #Nu = O
- sar (1.17) M <O
— L g BRowN cead (0.37) oy > / -
£ SewD and aravel (0 947) G s o/ie/30
P:' SAVD, SeavEL  Rock FRAG., DRY moo. Hu = O
L / LeoSE
3
- H
- /S SAR w/ClAy, T/6HT. “=0
e
70
o 6 cansd awb seaveL(<2cm®) ~/ LTe WNu = O
- 42 l. ceay, pamr, mob. NeH T
- / A4 A MV ~ ©
- GRVEL AVD ROcK FRaGam. MOST - WET. | 020
™ % h
- s Cmy, GRAVEL Ao Rock F2r&., weT WA =0
13
. 12 saq, % Coay f o/ OEPTH HAu= O
o '
-
. ! ST, ceay AND Rocc FRAG, DY - O
w7 :
:_ Y SRR w/SemE GlAvVEL Hiu > O
-l’y .
- CeAaY - C. SAND AVD Gravec, mo ST - WeT | ia)u » O
— 1.2 —
™ /06
— j SAA  w/ Rec< FRa6, WET. HNu = O
W2
. C Samd AwD GRAVEL, SATVERTED. pfphe - O
C 11 g &0t
//0 ' aw@ ™ \/u'i
P




Page S of S

e VY e

BSORING NO.
FRED C. HART ASSOCIATES, INC. M/ -11

&

L
e"::‘;* DESCRIPTION

LOG OF TEST GORING

ELL CONST. I
LITHO LOG

AEMARKS 3
-
< Fedo rVRATED 0 _4-{
| N < S5ano, GRAVEL , Roc , S#TV; lg:/:,u .
3 ) oy
o W = O
N q sqﬂ comD3/TE
L__ 3 SILT, QRAVE L , ANO Rocx FRpé&. #Z:;:/Z,rz
1 )
. CLAY, SILT | C SAND, GeavEc N
: 15 Tiewr , DAMP HHLD Pan(ciat ano eaveL) (02D
ik
= SO+ ERAHVEL. ; SomE CL—Q\/ #u“ ._OD 2 Joa's
: w Z . ”M/ zua C‘,m,‘gg,m
/
C , ¢ SanD Anb GRaveL, L0058, SaTVZATER N = D
[ 1.8
122
5 ¢ Sawp awd GLAVEL w) Seme CuAY, HNw =0
n 1.2 SATURATED.
™ 124
N HAfu =0
— g SAA
™ /12
- S4A w/ LS Fraa € Bomom. = “
= 28 6 SPoon ReFUsac€
N - vEL ”A/“,o
Ha2D PN ~ CuAY, SAMNO, 6eavEL, ,
L q V., DENSE, TienT DamP, <ot Reevsac® b/
: . Jﬂph?/u, a/isfe9
- 7D, = 13O
P
p—
e
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’ A/-‘?A’ TESY BORING LOG )

s /
CT NO.. LOCATION
Doess: 0o vosoz. -02 / CRC Dayrons . Ot 5\v
DRILLING CONTRACTOR. ORILLER
D - EaSra2 S égaratx/ / Bires S 6c&R D
HAAT GEOLOGIST. OFFICE
DSwigLds , 7. Lovarc

LANCE /_T

ORILLING EQUIPMENT. METHOD UZL/ TYPE OF BT SAMPLING METHOD | START. FiNISH DATE
CR3LE 70O /0°¢ re /é!: 35S - §' (M TERVAC 7/2_9/?-
WELL INSTALLED?| CASING MAT../O1A. | SCAEEN:
ves&d w~nO /0" &edex SEL 6745, ai, | MAT. SZHAMCE>S LENGTHM /O DIA. 2" $LOT %128 4 9/0
ELEVATION OF:  GROUND SURFACE TOP OF WELL CASING TOP & BOTTOM SCREEN GW SURFACE DATE
(FT. ABOVE M.S.L.) ~
REMARKS:
J
LOG OF TEST BORING 'g g
Q -l
0ESCRIPTION REMAAKS é 5
, No SampLES
Coce EcTED
UNTH. 130!
10 =10

ﬁ?&faz 7O MW/-/r Roenk

lo6 FOR  ©- /30 ’)

'Il]l]'lllllllll'lll'll[TTl]l]Tl[lllT[l

7

_
Propertions Used:s Trace s 0= 10%, Little 3 10-20%, Seme s 30-38%, And s 38-60%
Sampling Abbreviations: S8 s Split Spcon, ST 1 Sheiby Tube, CSC s Continueus $oi) Core
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f LOG OF TEST BORING
f;“\é § §§
5 ; |§8
Z DESCMPTION AEMARKS $ |85
/30 Swry Cuw, GRAvelL T Rocx R, rhekey .o
N SORTED, TiswrLy PRACIKED (e AN ) Y77V
" 82 / Lr B, DRY ’
— { 45 A8ove [N O
e |
-
- — / Hs A3oE i =0
\Yo
= 31cTY CLay - GeAvEL , rboRLY SORED, TI/6HTLY
- / PICEED (#MRD Poul) LT 3R, DRy (0.5°) HMNu O
- %% Roun FEAGS Lr GR., PokER -chil” FeAcr/2&S
- $iaTY CoRy Awe SEAVEL  SeskLy ToRIED, TienTLY
- PICEED (#mRD Pans) Lr 3e, Py
n '{o o2 TED
- ZounDED) Ry S /]
o Cony » coaEl (oue r) ) or B8R, PRV |HMurO
— 'Y TiewTLY PACKED (#RD Pany oR Til), ,
A
- 4S
~ - ,' A4S ABovE MM = O
™ 147
- 50
B SUD MED GR , WELL SOLTED, W/ CLRY ¢ S = O
— Z GRLWVEL TPwALDS JROTTOM.
= 152
= 51,7y CLRY r GRHIVEL (zowoea) TI‘H;YY LAl ~ O
— / PRCCED (riee - o - HARDPAN) T BR, :
151
=
=
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LOG OF TEST SORING

ELL CONST.

S

LITHO LOG

AS ABove

As ABovE

SILTY CLay 4D GeaVEL (Romed) TiguTLy - PASCED | L/ . O
(T7ee o HweD Pan) LT 3R, DRY.

—_— ﬁ_rM
a2 O

M = O

swarmo/'

SanDp, LT Be, FN -#ED 62,
sRemcs, w&T (“)wa_

s Ceay AND GRA
“g-v;s.el wer (0.57)

GeneL, were RovnDED wf S;ery LAY ¢

Fing SAmwD, Lr 8R,
w7

> Beswn SATVRATED; LooSE

Em geavel MCF Sanb , 5-10% Fies

GRavel wevr - RoviDed T

(a;uuoa) T&nTLY Pl

LT 3R ~/D BR (qawwj W = O

oeseLy PAcm&D, HWNwu = O

a2y SoRTED HAu ~©

S ANeuLLAR
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. FRED C. HART ASSOCIATES, INC. M- /1R

LOG OF TEST SORING

ELL CONST.

LITHO LOG

Fmc SAnD, BRowN k6 &Lt DAML porST

ALTERAMATING RED -BTowWN S 7 o LITTLE FEAn
TR CoRY AMD  Gzay Sduind w~/ oxsdATION N O
TiewTER mMRT L 70% FINES LITTLE FOXAEL
~ MC SaA/0

772 Roor MmATL i~ K@D BRown/ MATL  moisT

7 ? 7

EWES FMc SAND + [ GRrAVEL
pame  <loP ,

(coocs wmE D GRAY FRAGS) | taRoe AFBALE
wEL, LAmDED @UALTR - St TIEHT - cevml Y

SAVERAL AENES oF Bl SRy R mj
727 FIECE S RovNOED N 75> Sfpf, p
T wAS PReZA8LY A caB3L & S/ TSTONME.
ZEmpna G MAT L wHS  CRVMIBLY - /e T7 CAAED

apt? TROE P aF CRUSHED  Rx 0F VRN
;/«’?@m):s —~ SemE AECES ../ RonlP/r 6

RsT BowN MWD A - CRUSHED STONE HAw = o

1070 FiNES m/.sr/- TIGaT MAT & cocbCTE

fox. VOAs
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W ConSOLGRATE - bi<E  Loo A Re. = | =0
SILTSTONE | I5% +<iNES KED - Rzonnt OV

- AL 17
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C
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)

[~ w5

N 75

"

=

" L0

N .S
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=
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SORING NO.

Mp/- 1

LOG OF TEST SORING

OESCRIFTION

LI LB R

Al

I L

130

Liv

Dam P

Mo KecoverRy
(M Sead)

(T Fines) SATURATED JSArD r GRAvs(
(o T/ asHr)

LI LI L

1Y

L

1]

L L L

T'%

T

4L

SATURA TED SAND 7 GRAEL w/ Srer

oD T GRAVEL w/SiTy SAND SATVRATED

rrri

Jhe)

TT

20

[Trrrd

CoarSE SANVND r Grave(L u/ Soma LinkS
SA7VRATED

uUTHO LOG

WELL CONST.
GRAPHIC

M 2O

/M/u=0

WM » 3pom
V3 coLic<aED
(18235-237)

Hifu= O o

(ol &£CTED SamAE
(3 240 -242)

///Vu. -0
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SOAING NO.
FRED C. HART ASSOCIATES, INC. M- (R
HART & .
é) ‘.\#;:.\4‘ LOG OFf TEST BOAING ’i
O 7 3 gg
a o (3 -
£ .,rf(" ,«.“’,)" OESCRIPTION AEMARKS d 32
R — 3 -
}_ / ~blarvid£owi) ca_n_zs-. f:ayo‘- @Cﬂif&./ s—qruafo ek -/60”».-.{
" 25 ) M E s witee 2O )
Ceay@ ~—250
C -—
- 25 / GAay Ceny w/cmq/;‘,/ TiewT MOIST i <O
- o's CrLECTED
- (13 252-2%3)
™ 155
- 5 TonT 6&ay CLBY «f TR GRAvEL , LA | ) .o
o 191 ) SampE COLLECTED
=
- Tiaw? 6ELay CcRY w/SMﬂL&. Ca65 T HM = & ppm
L Y GRavEe , PAmMmP.
L.
[ 3 sware: Cay &
,.-.. Tiowr GL2AaY CeAy u/ SwecE FRAES * A = Lppm
" 2 -3 7R Geaver (oam?) (covr Comses:iE
- SanAr)
L. SHne @ 27 -Ul
= i Lmesronm
"'ég‘\z‘g
‘___ CUTTINGS oMLY - ceAy w/SHabLE
)/ %
Wiy =0

GARY SHALE GRAy CLAY SATURATED.

lrl|l11[_llT]l|l‘tr

TD = 272/
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FRED C. HART ASSOCIATES, INC, [*erm o
: , N MW-21
; - TEST BORING LOG (
someg wo. -9 | , g
ettt ocpes oz /CRC Daver] UM Doyrens O H SR N
OMLLING CONTACTOR. onn.u‘ui 7 e oo iboe Seien ! SITE.
HAAT GEOLOGIST. OFFICE 1
Do Ses e D Fe 4 :
IPMENT. METHOO T 2 '
ORILLING €QUIPMENT. METHO SIZL TYPL OF NIT SAMPLING WETHGO %17;7 f";/‘;' pATE

WELL INSTALLED? | CASING MAT./DiA. SCAgEN: "
YES NO e Sum /6" Y08 MAT. S3 LENGTH /O OIA.Z2 " sLO0T 28 .o/

Proportions Used: Trace s O0-10%, Little s 10-20%, Seme ¢ 20-38%, And s 38-80%
&% .« S0lit Spacn. ST 2 Sheiby Tube. CSC s Continvous Beitl Core

Camaline Anhraviatinne:

| ELEVATION OF: GROUND SURFACE TOP OF WELL CASING TOP & BOTTOM SCREEN GW SURFACE DATE -
{FT. ABOVE M.S.L.)
REMANKS:
"
) ) .
/&% LOG OF TEST SORING %
’9\?‘\ o g g
o i3
» o'l %e -
#~) ,r‘r‘? &"d" OESCRIPTION REMAAKS 3 §5
- Frer . Saad, £/ @, (T A2 WD Locem FSEHerEuTy
—~ /§ o Gy, Avevead , DRY HA = O
- z ' _
N Fiw = S0 Fi 6L (7 32 Logx +XAGS, ZHWMOED,
T acey, ooy (67)
N .5 Coay BRNISH GEEY, ORY, GRAVEL /~TELS EwSas |Hih=0O
= ' comE 26D S,LoTCHES (FRIBRELY Fiie), ORY
CeAY, De GReY ‘.;/ CRAVEL , ABUAIDED, LT GLeY
L-s 2 INTERSPRRSED , DRY e = O
-
¢ 3
- Sano, Fa - G , &r &’ Some& SmAace GRRVEL
= / WTERSERSED, ORY W~ O
.
SanO, M-C G€ | B2, GrAvEeL Wf{_‘_-&w
- 2. INTERSPERSED, DRY HMu 2 O
—10 10
t AS mrz, OIST o =0
[
F .,
P
= / As ABove e = O
o Iy
- SieT +~ Fn Gl SAVO, LT BR “/iLARes GowsL ] s
18 { (/"/ ArtavcaR AND ROUADED D&Y HVe = O =
16
- Sw Rocc FRAGMEN'TS, AVGULAR ¢ SUG Lovnoed, b -
— 5 GREY, Jom& £ sAawo, tT B3R, mo/ST “=c
3 P
b SewD, COARSE G, T B r GReAE&L
e ’ . n) o~ 335 Wu <0
/ (ARGE WABE (2°) & Borre
ML SN W S |
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LOQ OF TEST BORING 'g g
) §-‘
4 148
v [
oESCMIPTION REMARKS y |85
S. G< Jl-_—_*--*
- anD, CoNRSE , €7 82, » Gesver
= ZL .
=
As Asove, weT:
-— / ’ ‘ e = ©
24
o SO, FA D Gk | L BR w/aemve.
— / ' dAmr / ¢ | #MVe =0
- zb . T L )
R
N .S Coay, SReww, DRY HNw 2O
24 2 ORice 3/x/
™ y Co® Z
L s Sgra’ cay, i:.ef , DRy some seavec | . yon
= ‘ ' ’ - gw)u‘umof )
: SAvD, meo ek, (r 82/ w/ oeAvec (z-z,") ovA =z 2ppm
= 1.S ASTS DRY
F12 /
- S0, mep GL, LT B, AVE GeavEC
g / -
N 1S (/" ceasTs), Dey N =0
- Dier AVD st&[ Lr G‘} W/éad‘L. r Seac. )
— .S FRacs (Avevsark) v/ ceasrs, odny HNu =0
. % . #
Alea = /ppm
. . As ARovE u =/ pp
- 5
R {
: As Adeve HANu = 0. Sppm
- 4o 2
= SiuT AD FinE Sewn LT BR w/ eravEL Aﬁ//‘/ -0
— 2 (.257) weee ,@dﬂpa,'bl JMTERSPERS ED , DEY “
" 42
S, Comese &2, (T de, werL SocTED, Some |, . 5
E | |2 G © o7, DRY.
L ST + F SaVd, Lvr Be, Senrie. GRAWEL, WH‘.O
= (.9 DeyY .
‘Yo
= Sie?, Fsamo r Seave€L 2vxED e = &
— / (r 82, Dey
pu ﬁ "
C p AS ABevE ) e - O
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FRED C. HART ASSOCIAT el
IATES, INC. [*"0) 5 .
LOG OF TEST SORING i
5 |8
< 188
OESCRIPTION nEMARKS § §s
-l
#Uu -
AS AR E dade ©
as 3oV E HA = O -
Sie7r wd F sano r GemeEL (Lbuwoeo +
Arguiak CcAaSrs, weEw MXeEd 44 HAu 20
#s Agove A - O
45 4500’{ m,a
Aas Haove Ml = O
SieT and Sepd (F-C a(m,u)/ SOME  (GRAVEL o
(Rowoed, </“#) ¢1 3e, Damr. “=0 ?f
As ABove N = O
As Apove HNw =0
As Adove HNa > 0. 5ppm
As Agove Y217 Jd
vaoz, F-C Ge , 7 B8, PooRey SORTED, B/‘;/,?f;”% B
D Y W“ - 0
m-C SAnD, SoOmE Gravec , LT Besws
W/IZO(_‘ FG%MG”;S’ }4‘/6‘/‘_"“ ir w/ ’Dey l/”.‘ =0
F-C Sand awp &eavel, wiLe -Aowwdéan, Lt 3
paml. Sme  ORGANIC MRIERIPL M - O
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LOG OF TEST SORING -
1.8
9 ?J
4 |82
. AS ABovE
4l L WMo = © '
~— ~ o / FRAGCMENTS LT 3¢,le 'Daynﬁ e = O
)
- SieT » GrAvEL, FdokLy SRTED, JROWN
:' / Dmm’/ Ti@mwTey APC<EL, ! HMNu =0
2
-: /5 As Apove, ORY i = O
28
t- Z AS ABOVE PNu = O
e 10
- Rocr reaemen7s, Gley SuTY- A bpr = ©
'-qz / NEASAERSED, DA Sous ReFioL € '
" 4% ABoVE e = O ,
= v / stuons Rarosm @ 15
' L R resed, Aevenrl L.rBR AAED -J/Cuﬂl 4t = O
— / De GeeVY, somE CravE—, DRY “ -
o OVEL wWELL RvAMOED, LT BRMN -GREY.
— 1S w/c:.ﬂ'/ IATERS PERSED. Comy Con/7ENT N =O
= 15 ' DECHEASES Tdu/nRD 37T/
- 2 )
- 15 45 ABOVE, WET ° HNw = O
™ j00 )
- same RS _ABOVE (r0’)
L:.' /.5 cuRY - LT BrR, STIFF, SmMALc aaaeL VB
oL uxed, DYy (0.5
- R
o 2 CeiY, MmASSIVE, EREY, DRY A = O
™ 10y
T - As ABoVE
T z Wi = O
1
£ 45 ABOVE (05 D -
n 1.5 SowD, FV 6R, (T BR, WET (r.0°) Copac™®0 VOA <
0% %oz A (10e-1°F7)
~ S TY SANVD (7. 82, DRy. Seme k<
= ;O
- 15 FRAG. Ar BASE. (N
o
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LOG OF TEST SORING

OESCRIPTION

ELL CONST.

5

wi
uino LOG

1S

SieT, LT G€EY mAaSS/VE, DRY

M O BEN S..TY CLAY ~ GeaveL (sf»rzz),
Dey.

Sawvo, Fr 68, (LT B8R, sSemE GeaveL

& ZasSE, DRy

c/M‘Z/')/ S, 7Y SANO (lhy‘o ey

AS ABeveE

SILT | cleRNiSIb GRAS  sprmé 6 eavee , DRY

My/-2IL
NIMARK S
o = .

g0 Due o
Smer DRILL 7/5/"

HMu =© .
S RESHAL @ 15

W = 0
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SOARING NO.
Mw- 27

/
< LOG OF TEST BORING
,«\ e Q* “ &.‘

WELL CONST.

§

LITHO LOG

G,
* 0t 4C
LGS ossCMPTION

- Rocre FRAGHIEN/TS * .Sﬁ/l'tr GeEY  AmTY Ky
~ 5] ’
p q“/
P
P

g
- Savo + Oraver. LT. 8¢, wET
- .5
= Lu’]
s
}-
=
V.
o M-¢ SAMD, L7 82 + GravEL , weee
e MED , (WET
= 91 Ig
.
- %

5

AS ﬂ&l/é, ueTr

ARMARKS :
HMu =0 :

"W =

Wu s O )
M&P@ML@ l0

HNw = O
SAMPLE Cot(EC/

(s8o2A So-IsL)

=0
D DLt ‘7/"/4‘7

R ERRERE R LR RERE R LN N

TD. =/57
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TEST BORING LOG

Page ot %

|

00MING/ WLy +SCATCN g 20 woo

BORING NO.

MuisA
PROJECT NO.. NAME LOCATION :r-————“~

GICA, RCAD VOF /¢ LICRAINE. t10> ar
ORILLING CONTRACTOR. ORILLER -
BOWSER -MORNER  JEFE RIDOLE IR e e | LANDFTLL

MART GEOLOGIST OFfFICE .

MARTHA FLEH/A;’&?, PATS BLECH 3A :
ORILLING EQUIPMENT. METHOO 128, TYPE OF BIT SANPLING ""1'7" T l ar

4 oL Y PUS w-Z7g MAUNAL 2 JOLIT SPCC 2;/7; a.-g‘,(?g.//!
WELL INSTALLED?| CASING MAT.. OlA. SCREEN: SCr+ w0
ves™ N0 Q |2 srasa YR i MAT. ST LENGTM /¢” OtA.
ELEVATION OF: GROUNO SURFACE TOP OF WELL CASING TOP & BOTTOM SCREEN GW SURFACE DATE
(FY. ABOQVE M.S.L.)
REMARKS:

LOG OF TEST SORING

OCSCRIPTION

REMAARKS

WELL CONST.

GRAPHIC
LITHO LOG

“+

BRUWA MCF SAND [ 16T ORAVE L §0-5 € m) An oD
WP ST | DRY PARLY SCRTED LCCSE
MCDERATE Ly CCOSLE

HAMe = C. Y ppm

Gbcve Dackg rod

ndd)

SAME AS ARCVE

'l'lTl'l'L'l'l'I'l'l'l' T]'T'LTI'I'ITI'
o

/. PYVREWA )
]
= ORAVE L AND 207 SILT
same As agevieE (5 oRAvE N
1@
BROWN MCF SAND * §% ORAVEL (<a Jem ) Aa D
/8 % siLT; DAMPTC MOWIT, SORTED, WAL = € F ppem
MCDERATELY LC'SE
BRCWN MFC AND | 5% SILT ) DAMP TZ ORy -
$ /E MEDERATELY LcosE MHA = C 8pprm
BROWN FM SAND (5% SILT, ORY,
F MOOERATEL\/ LCCsE HAu = 1R ppm)
BROWA, FM 5,4/\/0}, ST ST AND L5
& TOUNCED GRAVEL (X0.5¢cm ) DamPd: |
¢ 4
DERATELY TTAHT ) -~ 1 L,
Brannrtinme (lead. TPrara « N=10% | 1t1a « 1A-70C Rama « 70-185%. And » 35-90%
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SORING NO.

‘ - o 'LOG OF TEST BORING
£ ,ﬁflfa"f/

-
1.8
-
SRR . : ks
* o 4\ ce
o"‘ L ,d",)\" OESCRIPTION MEMARKS $ |85
" SAME AS ABCVE ((DRy TO oArp). -y
C ND > YRR Y L
- SAME AS ABOVIE (10% 7 IILT AND WET) ’
n ND| Pru = 0.4 pprm
- - 9s| s SRME_AS ARov E(10= 15T FINESAVD WET) piner = Bip m

BROWN-REDBROWAS CLAY anD SILT, AM P, 116HT

T.-D. 99 7

Ll]l]lllllll

o
- 0
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B8OBING MQ, z TEST BORING LOG f MwW-3Z | [
[ ]
PROJEGT NO. NAME Locant
 —co - 2-02 [/ CRC &\h‘cu =1
ORILLING CONTRACTOR. ORILLER \ SITE
' i~z Sargr W-47
_OFFICE M '4.
UIPMENT. METHOD SIZE/ TYPE OF BIT SA ING METHOD ART. FINISH DATE
CABLE ToOL # Z”C:;JT. SS 7’2%
WELL INSTALLED?| CASING MAT.,OIA. | SCREEN: . :
veS@ NOQ | & TYPE MAT. STAALESS LENGTH (O DIA. 2° sLoT 3128
ELEVATION OF:  GROUND SURFACE TOP OF WELL CASING TOP & SOTTOM SCREEN GW SURFACE DATE
(FT. ABOVE M.S.L.)
REMARKS: i
< <’
¢ ) :
,\‘°*o &‘:;« LOG OF TEST BORING ] g
D O ALNAS ot S [§2
A7S o,‘e’ Ay 3 §2
YA &"\\“ OESCRIPTION REMARKS $ 185
- =By Swty Coav w/ C SAND, SR 5o, '
— | SAND D 4 W/ DerTH, DamP.
o ToP ' —  =<aA
— A ﬁ:' = STy SAND W/ Some cay, Red-BRa, DRY,
- 4 = mc 3sanD, BN, LO,SC’), DRy
0 = KepBW Sty C SAD, W/SmE Cuay DRY S, 3P ST
LS LS o - ™ ST, DRY S0,7P0, JoFT oRY
e 6"' M-F Sa\D , fw’ 50‘ Lo, .
[ M-C-yc TAN WWITE SawD, w/ <S5 Gk
— \ S0, Lo, oLy SOLTED’ DRY,
- . M-C TAN WHWITE SAVO, SO, Lo,
— 1.5 DY, mad. wigrLL-SoRTER
._'o F-mM-C SAND »'//0% Gm‘—-(‘z‘"’), ol s0%
Ny IS FeaveY SeRTED [, %, Y.
B BN m-c sawd wf Seme s, r awd F SAHD
- , AD  10R ORAVEL & Mhem), FholLy SPETED,
= LoOSE
R BN F-m sanl) AND ST i)/ SomIE
=13 |3 GeEL (< 2em #) :
C Prm-c Ben SAD w/VE SaVD AND GenvEL,
— /5 MoIST, PooRLY SoRTED.
o ' o= m-c B -MITE SAD »/Same Fsavd, rey
o F-C BRN smub, damP (Lo, S07, Ay SEED
=3

Proportions Used: Trace 1 0-10%, Liltle z 10-20%, Some s 20-35%, And s 15-80%
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SOR .
FRED C. HART ASSOCIATES, INC. -3
(4
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\/ 4 188
OESCRIPTION REMARK S $ (83
FC SMD wf + /07 G2vEL , fro2ry SoRTED, | it -0y
— /3 DRY, c.T7 BRN, Lloose w SoFT. ovas /
- &- Oboz-
R BN F-m Sead  spd. mL SPRIED, Lo0SE
N Lo SeFT-FIRM . (Hebvm STIFF)
F-m BRn
= SOND w)f~t0% (o Aard SO, a
- /'7 D:?V—D»m;j Top, wiu.-SaCrED, DR 1 FE2BJS. oh =
N 1.8 M
C p2 . fom D L7 Ben) w/<ST sur DAV |ovk =32
- MoD- -
B X 03 = SRNEL v;'l%—?;’»vb, BCownS , DAMP
N 47'=m,$;“/52‘/?‘? wfSeme ST DAY, M ~ 1 2
C : 2 e y ; Cray awee-L1 BU| VA =2.0
S I L e e e
=3 g.s"’-_. ~m Wbﬂlgo&;:'(s‘w’;’mf M/u =12
- 5| oG B e P 0V 5ol
_ /6= F-m SAWD, LoosE, SOFT DRY-DamfP b’*‘ J
— (8 0.2'= C SAND AND GRAVEL (AYER
o F sanp, TaN W/ ST 4 W/ pePm, V= 1.6
0 /.8 SOFT, DAMP.
N =-m 54‘0/ Um WEZL’SOIZTEDIMY’
N L7 bamf, 5oF7 - [LooSE .
t" L7 SAA
C 3 SHA oA =06
W =/
— $4A
— | s
:' 2 SAA
-
- /b AR
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SORING MO.
FRED C. HART ASSOCIATES, INC. M- 37

LOQ OF TEST SOAING i
v 9 gg
OESCRIPTION AMEMARKS § §s

M-C BV SAND ~/Some GraveL P ‘w/DePTH, T
- 70 S4A
o . Bon) SAND f @RAVEL # w/ pepri, T
— /S V PooRLY SeRTED , DAmMP

m-c BRA] sAMDd W,/ Ve SAanD A PEBRLES)
:' 08 Lesse v FooeLy SeeTEP  MOIST,
- M- vC Saup SSemE  GeaveL A
F /L 44 ar =o.y
- az 44
— | s 548, PAmP -
o M-VE 5902 wfsome GRAVEL, MOIST
N /.2 SomeE F SaMD AND Si T LSR) !
o h-ve SawD w/Seme Lpaver heT
- L/ ’

70

= M-VE SANd  W/5ME GR4WWEL Loose
n £9] SomeE F Seud P o /DePTY. |
- m-ve SAMD wfsome GRAVEL, MOIST | Ly =0y
n / <. opor
- /! S44 HNu = /0

m-C SRV n//fmé Fines Pt/ PE0H,
: Il Loos€, PamF
. 12 SR w/ LirTLE GesvEL Mahe 20,2

0




70

1%

/70

FRED C. HART ASSOCIATES, INC.

Puoi of—L

SORING NO.
“ Mu/-3Z
I'"WU "’\#\ *’V LOG OF TEST BOAING %
\*«\ A p £ 40"{& g §
4 3 {
0‘3‘ e < OESCRIPTION AEMARKS % 3%
o ML SgpAd ~ /) soMmeE FINE DRY-
C .y LoOSE s SEVDEMG
-t._ /,Z_ F-m-C SarD  <5% éem/ﬂ/ 24m~
- F-m SanD, (7 8enr), Some Sy r were-
- /3 Sner=s, Damp, MeDium lsewse‘/ E =1
- / SAA
o 544 ey
C 2 ovh=0.9
-
- 2 544
" AN =02
R % 0.6’ A
- 3'; s’ tons ORar)HE_CAY #/C SO WD
N &" l.? ﬂ - s P PGWS(
O0.%° SAA ~ BJT 6Rey,

: _ CANY - BRI CAY w/) LITTLE C SANVD, HARD
C | DENSE, DRY, STiccy - AASTIC, ’
N
C as SAA s
J | e 2 s
- L7 S4A €S
- /3 SAA
= oAb = af
— 1.9 A
— o
3 " £ su7y Senp, oRAEE- R, Mo 1S
- WELL - SoRTED, MEPWM DENSE. H6D

AP




| Page > ot 7
FRED C. HART ASSOCIATES, INC. |G _
HART —— L Az

LOG OF TEST BORING .
s K
v 3 gd
-
10 OESCRIPTION REMAAKS i 3%
- 1z SawD, CiAY, PEBBLES [Tucl)
- 7.5 S's M SKTY s>, RN, Hu 0.5
N 3" ¢ - _
:' 1< 6" 8RA SieT(TieL) A =/
2° m SanD g7 £ Seiy Tiee
- 3 ST, SaWD, MDD GRAVEL (TILL)
— 3" aEY CLAY L
- 8 7" ReD- B2oA F SAMD
2° Shpat h sanD (oVAsS) 37 ¢r ciaY
- 2" m-c sAnd
= // 2" ccAy Wl =05
= { -/0” M-C Sﬂ'ﬂ/b O‘/A,,S_g
/20
o M- VC SAMND wf Som€ GRAVEL, MosT | ppiu =14
= /7 “ o
b /3 FoolLy SR TED, pvid= 45,0
N / SAA ovm =450
- 4 S4A YN =1 T
u ova =95 ‘—-
b
n $4A
- iz ovA = 750
- F-m SAanid . vt —
- v ’ / £, PENSE ovd = SB.0
130t
o A ﬁ 5 )
" 14 4 ne 00
u F-C sand, oen)P, . DeNsSE
N ?
C ' vl » 280
- / A v = OO L
L - w3 ¢
E | o] gz oo oo N P
'_ M- sand ) Some GeAvEL, MesT iNu> §.0
Lm- O.s WA- ﬁo
/




Page _&_ot !

CRWEL wd Ve SANY SATURATED
LOCSE

:. t?
~ b
| -
— .5
N 5
L | s
150 |-
N /6
- | |
/6% - | -
T 02
/57
fwo
" 3
>
n
(65

7

m- ve. Savd  ANMO awn[‘zsm ¢)

1 w/tirne ST m? (LAY, SATURATED

SOMAING NO.
FRED C. HART ASSOCIATES, INC. mw-3T
LOG OF TEST SORING -
3.8
9 -
2 |83
OESCRIPTION REMARKS s |83
M-C S4VD wf SIME GRAVEL (e Scm &) |HAk =200.0
morsy OVR= (YO 0 -
Ve SAND , GRAVEL UP T ¢ cam @ = (9.0
N 'sT — WET,
SieT LAY AND LE SAND v /ERAVEL
Mo (5T - WET. ova = 30.0
Ve SAND w/ CRAVEL
ANo/SY — WET ovA= 56.0
M-ve SawD w/SRGVEL (< Yem @) MoIST.
B = /9.0
Ve Sand o~/ GeEL | wET
Hhuw= /. Z
HAA o= 0.4




al

FRED C. HART ASSOCIATES, INC.

’IQ.L

or_7_

SORING NO.

Huw/-3L

LOG OF TEST BORING

F-M sand, ~E7 | o5

'l'l'l'l.'l'l'l'l‘l‘]'I'Trl‘l‘['l‘l‘I‘l'l‘l17'lrl'[‘lTrr o1t

TD. =/72"
So- Sofe -
/)9- ﬂan-//ar}r;,
/o - Joose.

s - shtk
£

P—-Pla.r




Page /ot _L

o TESY BORING LOG

PRAOJECT . LOCATION
oo, c-o';o- :;:;2. o2 /CRC Lavroas, Omt
DRILLING CONTRACTOR. DAILLER

(7} FEBAS TEC A g Sréce
HART GEOLOGIST. OFFICE
JEMCRZER MEFiaming [/ Feu

FRED C. HART ASSOCIATES, ING, [ s

MAw-Yx @

Cavary
CameErney

wal Qe

——

ORILLING CEQUIPMENT. METHOD SIZR/ TYPE OF BT SAMPLING METHOD , S)‘ .Flu7| 7"!
& Tool- 6" ™ 300° SS:5' T 175- 300 /’J% /

- 12/ /81

WELL INSTALLED?| CASING MAT./O ., SCREEN:

YeS N0 O TYPE MAT. STRALESSLENGTN 70’ DIA. 27 .07 128 0.0/

{FY. ABOVE M.S.L.)

ELEVATION OF: GROUND SURFACE TOP OF WELL CASING TOP & BOTTOM SCREEN GW SURFACE OATE

REMARKS:

LOG OF TEST BORING

OESCRIPTION

WELL CONST
GRAPHIC
LITHO LOG

REMARKS

No SampLeS

Coti ECTED

UNTIL. 175

( Kerer 70 M- 32 Bormc
Lo o€ ©O-/75' )

-
[ ]

'TTI'IIIII1I"TI'I1"I["l'll"llll'lT

r_T

8

F—lo

=19

Proportiens Used: Trece s 0-10%, Liltle s 10-20%, Seme s 20~38%, And s 38-60%
Sampling Adbreviations: S8 = $plit Spoon, ST 1 Sheldy Tube, CSC s Continueus Seil Core



\15

Page_Z_ot_6

FRED C. MART ASSOCIATES, INC. [**"* "/ 22

HART 4 *y LOG OF TEsT sORING %
«\ ‘:::"d“‘ g g
0" < .,J-‘ OESCAIPTION , ¥ 183

70 REMARRS |83

- VC SAND 4D GRAVEL (£ 3em):. WET,

:171 4 cooSE. l e

o

ol

o g VO SAVD 4ND GRAVEL | (00SE Yl = O

5L '

- 199

- VFE GRARY SAND wzr/ FPLRASTIC

:1(1 9 “f CorTeE GRAVEL (¢ lfemE) PrIRY,

o

-

™ 190

- F-mM  GERy SAVD, WET, P

N - /.G oeRver . HAls = O

-

i

- “A alay SAND, ~ET NO GRaVEC

» /5 Fm 4 / HAy =0

il )

[

[

- m GRRY SAND, wer, NO GRAEL

L Ml =0




Page 2 of _6_.
FRED C. HART ASSOCIATES, INC. [*°™°

M- BR
d
dfg LOG OF TEST sOMING 'i g
< -
3 %
OESCRIPTION 3 5
A
Ve SRAD Brne GRAVEL. (: 2em d),
— 7 WET/ tooSE .
201
=
™ 110
N C SAND - GRAVE S , SomE M SAD,
s /'Z wg‘/"} (_ooSﬁ, /'/Mu.zo
h ZJ?/
o
-
C U5
M-C GRAY SAarD 4NvD GrRAVEL, WET
- N Az O
E. “2 ‘
L.2|1 |5 coos St BFUsAL @ /0
P
- 200
L CLAY AND CommRSE SAwD + GeAVEL , O
N Y PIoIST, TremT, F1Zm (wakdf /Tiee) “’ ‘
w12 ' ' ¢ Bl Rervipe & 10
-
- FM BRowr) Sawd , TR SicT . TI6HT |HMNuaoO
L— 7 SRTURBTED. / VoRg's coredeTED
o))
r
CZW
5 Beown/ pcF savp, 303 Graver , V8| 1) -0
. / our DED < [/ecm ‘, rdoLLy Se&rED, 3547 -
=13 VN TED </0F FINNES
.
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FRED C. HMART ASSOCIATES, INC.

A/ - R

LGG OF TEST BORING

2554
- 231 G
™ 240
=
WA (%
— 248
- 241 /5
Lol |15
n
~ G
- 251
-
" 20
- 7
=3

o Fm SAND, 207 S,.7, TR
Ceay Sa7rve s TED

BROWN s> Kep - BROww’ Sgap

MCF  SHD RO GCRAVEL., Ko/ADED
O Sv3 ROVNOED: SOB €0.5em 207 ¢ /em;
20% Si7, Sarneqrer .

Blowns [77 GRIEL (< o Scomr &) AVO

mE SAND, [OF S/t7, [eoliy SeZlED,
SV UR S TED .

Lr BRowns KRep Bow/n) Titel,
GERVEL T SAND 1M Sy 7 CLAY YRTR:X

Benw GRAVEL. ,SAMND I~ ST, LITRE

CAY ~ GEAVEL SUBROMIPED ~ Angucal
7 Sem F T06 AT ST N TED

w -

#Afu =0

#A/u=o

Hlu<c O
O LEL
217 ©r
Cprm HLS

/Wu =0

A =0
Vo s coevEcTED

ELL CONST.

LITHO LOG

§

OESCRIPTION MEMARKS
A ﬁ\
Fowias FA? SeMO + Sit T, SATURATED WA -




265

Page —5_ o _&
FRED C. HART ASSOCIATES, INC. [*°™°"

An/- 32
LOG OF TE8T BORING i 8
* S |Eg
4143
OESCAIPTION - REMARKS $ |83
ST AND F SAnD w/iaees G ia€ oA ¢ 7E=
= / olivae 7o 2em I (commn Caers), .fﬂr./mv PereeseTES
™ 747 LOOSE
Ll
C Do) M-C SAND AAD  GewwEc, AMG. D
- SU3, 20% FneES SFFERZS W B Tie KA, : o
- 272 AVD  SHAD( LASE ox ME SAMVO T SinEs
8 Ao 6RAEL, toosE)
-—
b
n CRVSMED Lock , Blorty Sy 42 GEMEL
= 3 Clem bl meri(seevke) mpsxs & |Na 2O
-9 | MRTRIY w/FinkS fSiiT + Comy) T Smm
N P, TiGHT
P
r—
™ 230
L MCF GORYEL , KoNPED T0 LYCEEE AreRe sy Low
- 7 Aeces. C M Sﬂ-uD/ O%e FIAES, TigHT, i Y
250 ) Mo ST
-
™ 245
o CMNFE Gl AO CA? SAD | 207
- Sic7, SATURARTED, (ooSE, GLAVEC Vaa's coucEcTED
231 SUE Locn/OED TP SciBiGCAC Blow .
L (clem) ’
™ 2% s
C EME GRRVEL T Cr1 SAanD, &% ST
- SaTvRATED, (00SE, <OScm & SVB e
- 0 SUBReVDED, Blec/r.
[
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FRED C. HART ASSOCIATES, INC. |***"}7%/

. - 3R
/ LOQ OF TEST BORING i 8
-
s OSSCRIPTION MEMANKS 3 s
Z? c” vao/ AMG wa® GRJVEL, LOOSE,
_— ) 547'9./ BOT FNES o/ Slom GeMEL +
297 ems S, ciay € ~ 298
= Zﬂ
ay Beve T@HT CeAY T WERTHEEED
2 Swa E (Px.)
7.0 = 300

l|l|l|l[_lll]l[l|l|llllrltflllllTr]lll||r1|l|1||[t TT7V




FRED C. HART ASSOC'ATES. lNc. 00AMQ/ wlLL LOCATION $AQTCH was

Page ot 9

QORING NO.
Mw-4L

- TEST BORING LOG

Mw31?

0

PROJECT NO.. NAME LQCATION
_@ms_:ao;mz;ez.,ﬁ&__q_ﬁm:m&.a#
ORILLING CONTRACTOR. OAILLER
_CiD-fasTeR) Geomeett /Bl el Wade Digaes | MK
AT GEOLOGIST. OFFICE . 0
waﬁm;am%_«
) ETHOO SI24/ TYPR OF :n

ORILLING EQUIPMENT.

SITE

sZAero METHOD | E{A‘ﬂ FINISH OATE
’ . - v ‘

weg STALLED? | CASING MAT.-DIA. SCAEEN: /
vES NO O TYPE MAT. STANLEES Lename [0 DA 77 g0t size
(EFLTE. :;IOOVNEO':.:S.L'GROUND SURFACE TOP OF WELL CASING T? & zﬂOH /scaun Gw m;;e! DATE
REMARKS:
= LOG OF TEST BORING »
1E
2 (E¢
o) <4 | <2
OESCRIPTION REMARKS 3 18
X lﬂ BRN SILTAND GRAVEL, LUOSE, SOFT, DRY
N 5
E L 51T, <AND, GRAVEL - NO SAMIPLE TAKEN =1 P ppm
1
-
-, | 1"~ V-C.SmD W] SHE GRATEL - DAWMP v AP orm .
. |4 0.4~ NHITE, BEN SILTY CLMY )
| | 06"~ M-CSAND Wf SoHE GRAVEL  BRN OTh= Popm
Dl o -3 0-3- F-M SAND, DRY-MMP
- 16 F-M WD Lo0sE DR, B#N OV4= 14 pprm
0+ 1
- 12 F-H SAND LOOSE, PR lova= 3 Bppmn
N F-H BN SAND w] & 27 grAvEl
C 1 NO ODoR,
TS I F-H BRN SAND INTER SPERSED &GRAVEL- -
- f NO ODPoR '
-— "'¢ F” SA'“D, w. MMP "0-6’
; GRAVEL - 0. ReFusk. & 18"
a2. L)
= | 5] Moo o eaveL, Lomse Ok =2.£p
prd

ZO Proportions Used: Trece 3 0-10%, Little 3 10-20%, Seme s 20-38%, And s 38-80%
Sampling Abbreviations: $$ = Split Spoon, ST 3 Sheiby Tube, CSC s Continveus Seil Core



FRED C. HART ASSOCIATES, INC.

BORING NO.

~ TESTY BORING LOG

Page 2 of C)

QOAWMG/ WELL LOCATION SaQfCm vap

|

PROJECT NO. NAME

-

ORILLING CONTRACTOR. ORILLER ’
HART g!OLOGIST. IFIC(

LOCATION

= D Ton, Olf

(FT. ABQVE M.S.L.)

| ORILLING EQUIPMENT. METHOO SIZE/ TYPE OF BIT SAMPLING METHOD | START. FINISH DATE
WELL INSTALLED?| CASING MAT./DIA. | SCREEN:
YES No Q0 TYPE MAT. LENGTH DIA. SLOT si28
ELEVATION OF:  GROUND SURFACE TOP OF WELL CASING TOP & BOTTOM SCAEEN GW SURFACE DATE

30

REMARKS:
LOG OF TEST SOAING .'.z; g
S [¢g=
5 |ig
OESCRIPTION REMARKS %185
- ‘/6 C.%AND AND GRAVEL. - LOOSE [ovR=25 ppm
- ‘ F-VC $AND AND GRAVEL., PookLy SIRTED om=¢.+ pPrn
N 48 Loose DAMP- TiLLL?)
- F-C SAND AND GRAUEL , BN, PoveLys D B
I (¥ NO 0DOR
u M-C BRN SAND ‘
n 15 NO DROOR o
o {.¢ M SAND; (T BRN, WNELLSRTED No UDOR
vy ,
o ,,,’ F SAND WITH SeME SILT, BRN, WELL SaTED
- F-M $AND LT BRN,NO ODOR, DAMP TD ov4-¢.5ppm
N 5 HoisT
s| |15 Sl -
o M-C SAND PRN, DAMP NO OPOR,
N 15 R
ol 4 T M-t sanD , RN BND Gravi rm-z.sm

Proportions Used: Trace 3 0-10%, Littie 5 10-20%, Seme s 30-38%, And » 36-50% .

Sampiing Abbraviations: $3$ = Spiit Spoon, ST 3 Sheldy Tube, CSC » Continuevs Seil Cere



SQRING NO.
-4 X

Page 3 ot q

FRED C. HART ASSOCIATES, INC.

PROJECT NO.. NAME

-

ORILLING CONTRACTOA. ORILLER

MART G!_OLoclsT. OFFICE

SHIELDS ‘mgl@
ORILLING EQUIPMENT. METHOD

N
" YE87 BOAING LOG f
- are. | o
£

S0MNQ/ wELL LOCATION $a41Ck wap

SIZE/ TYPE OF BIT SAMPLING METHOD

STARY. FINISH DATE

WELL INSTALLED?

CASING MAT./OlA.

SCREEN:

vesQ w~NOD TYPR MAT. LENGTH DiA. SLOT SIZE
ELEVATION OB: GROUND SURFACE TOP OF WELL CASING TOP & BOTTOM SCREEN QW SURFACE DATE
(FT. ASBOVE M.S.L.)
REMARKS:
LOG OF TEST SORING . o
3 |42
3 |32
‘\9 > OESCRIPTION REMARKS 3 |85
F-M . AND AND GRAVEL 0Vk =4.9 '
o |.Q(
- F-VC BRN SAND AN GMEL, L0OSE, FookL =L
- - SORTED, DamP | OO
- M-VE SAND AND GRAVEL,Lo0sE, Poorry VA5 -

SoRrED, AMP

ovas2.§

,:- -9 SAK
L 4
- p‘4 pLLS lavgarda‘u.mdexbavc—l Ovh= @ |
% . Lh F-vC SAND AND GRAVEL OV 1.5 ppm
E | d M-C > AD GRAVEL N0 ODIR, DAMP  [OVA = |- feom
u ) OVA=1- 2 8
— '8 W” <Af-- GRAVEL (£ 3.0cm
C | s sah
"
N 5] SAA

‘Ohopomonc Used: Trace z 0-10%, Littie s 10-20%, Seme & 20-33%, And s 35-§0%

Sampiing Abbreviations: $$ s $plit Spoon, 3T 3 Sheiby Tube, CSC s Continvovs Sell Core



Pege 4 o Q
FRED C. HART ASSOCIATES, INC. BOAMGIAELL LOCATION Satren was

: _ .
HART

BORING NO. " TESTY BORING LOG
[P m— o), o1t

ORILLING CON"ACT'OJR. ORILLIR_

HA;T GEOLOGIST. OFNﬁ!A
ORILLING EQUIPMENT. METHOD SIZE/ TYPE OF BT SAMPLING METHOD | STAART. FINISH DATE

WELL INSTALLED?| CASING MAT./DIA. | SCREEN:

ves O NO O TYPE MAT. LENGTH DA, SLOT SIZ8
ELEVATION OF: GROUND SURFACE TOP OF WELL CASING TOP & BOTTOM SCREEN GW SURFACE DATE
{FT. ABOVE M.S.L.)

REMARKS:

LOQ OF TEST BORING

WELL CONST
GRAPHIC
LUTHO LOG

DESCRIPTION AEMARKS

o0 < GRAVEL AND M-VC SAND, DAMP FAIRLY OVA*24.0

N g“‘ .0 TIgHT

- I3 GRAVEL (£3em) W] SoME F-M SAND OVA * 20. O

C s, 1.0

- M-C SAND AND GRAVEL., LOOSE, DAMP, NV&=40

— s 10 ,

L MoisT

o .o M-C SANP ANR GRAVEL, LT BRN, TIGHT, VA = 5ppm

: AP

o (5 BROKEN, FRAGMENT ROCK, &RAVEL
2o - <SAND,SILT, AND CLAL, CTILL) H&‘gq_zg_qsog-ra)

C 09 F-BVe SAND, NOIST, FAIRLy TIGHT

- M-C SAND, HOIST w| 2" GRAVEL LAM

e -0 Fheiy Tlau‘\’

- 0 F-VC SAND, qRAVEL- AND CLAY

- ' V. MoisT

- 10 © 0.2'- SILT AND &RAVEL , HOBST

- ' 0.8'- FHAND, HoisT

&)mopomono Used: Trace 3 0-10%, Little x 10-20%, Seme s 20-38%, And = 38-80%
Sampling Abbrevistions: S$$ 2 Split Spoon, ST 3 Shelay Tube, CSC s Continveus Seil Core




FRED C. HART ASSOCIATES, INC.

Page _5_00 i

Q0AMG/ wLL LOCATION $ARTCH wap

SORING NO.

- TEST BORING LOG - f

4T

‘“th'ﬁlict NO.. NAME ]: 2 Lo_r.ctgou | Ak

ILLING CONTRACT ﬂ:éﬂll.L!'
EOTECH

MIDEASTERN

HART GEOLOGIST OFF)
_JAAmuz,_j:[@LEAr
ORILLING EQUIPMENT. METHOD

SIZL/ TYPE OF BIT SAMPLING METHOD | STAAT. FINISH OATE

WELL INSTALLED?{ CASING MAT./OtA. SCREEN:
YES g NO_D_ TYPE MAT. LENGTM OlA. SLOT Si1Z28
(!FL‘I'E.V:;'OOVNEOD:.:S,L,)G“OU"D SURFACE TOP OF WELL CASING TOP & BOTTOM SCREEN GW SURFACE DATE
REMARKS:
5 Sl ;
5 LOG OF TEST BORING 2| o
\**\\c“g\"\ g 99
B 5 |32
“ OESCRIPTION AEMARKS ¥ 185
FM <SAnD AND SILT W/ SONE &raveEL '
CLaLt AT BASE, DAMP
- 2 F-H: SAND, LOOSE, V. mOiST
- F-M SAND, LOOSE, V.MHOIST RUSTCOWRED .
e |15 AT BASE -
1 NP EE T T OVA=5.p
- 1T AA Oh=g
C 8 G L W V.0.5AND AND |[OVA=@S
T P e o e
- £.4' ORANGERRN "5»40 AND &RAVEL
ol _E; 5 CRANGE BRN F-M SAD W] S0HE GRAVEL. ova=28 8
e o
A [ nd
" s BRN CLAY  SiLT, SAND AND GRAVEL (TILL) |ovA= 380, B
— 1-0 OPOROVS :
C | 2 Shh W] less clay +silt ovh=560

proportions Used: Trace 3 0-10%, Liltle s 10-20%, Seme s 30-38%, And u 38-80%
Sampliing Abbreviations: 33 s Split Spoon, ST 2 Sheiby Tube, CSC » Continveve Sell Core



Page 2o Q_
FRED C. HART ASSOCIATES, INC,  [Forerrsemmen e

N

BORING NO. "TESY BORING LOG - i‘
4L

PROJECT NO. NAME LSCATION l
ORILLING CONTRACTOA. ORII.LéR
i — -

HART GEOLOGIST. o‘Erlcé:
ING CQUIPMENT. METHOD SIZE/ TYPE OF BIT SAMPLING METHOD | STAAT. FINISH OATE

oR
0
WELL JNSTALLED? [ CASING MAT./DIA. | SCREEN:
ve!si NO O TYPE MAT. LENQTH DiA. SLOT 2128

(EFLTE ::'Oo\:‘toh::s . )GHOUNO SURFACE TOP OFf WELL CASING TOP & 8OTTOM SCREEN GW SURFACE DATE
REAIIARKS: —
LOG OF TEST BORING E. )
8 |42
BEE:
OESCRIPTION REMARKS $ |83
06 - - _
C By M- VC SaND w) LiITTLE GRAWEL OV =214 7
S AT p M-Ve SAND w/ FRAGMENTED ROCKS AT VA B2 B
- y PAsE
iy 33 J F-VO S#ND w| LITTLE GRAVEL, HoisT  [ova =789
o “ *
: F-VC 54ND, W LITILE eRAVEL, o
N 65 oot [ |MNa=e@®
C 4 F-ve SAND, SILT, CLAY, Wi LT GRAVEL, DAMP
Ho E—w ERAVEL, D LT Gray 61Ty Clay AT
-1} TL’
L | ¥ BASE, AMP
- s| . | LT BN MED 5D w/ LTTLE GRAVEL.
- ¢ W’
" s L LTBRN M SAND W/ SONE GRAVEL, wELL-
[ §8¢_& F-F1AND, BeN, DRy- DAMP, LOOSE ovA=12.&
- 3
= [k |24 Sak OVA-&p
- 0-3" ClwY,SILT, SD GeaveL

Proportions Used:. Trace z 0-10%, Liltle s 10-20%, Some s 20-38%, And s 3§-50%
Sampling Abbrevistions: S$ s 3plit Spoon, ST 2 Sheiby Tube, CSC » Continuous Seil Core




%

—

Page ot Q

FRED c. HAnT ASQOC'ATES. INC. 00AMQ/ WL, LOCATION SARTCH wad
. N
%H‘
of 'mo com:sf R. ORILLE
NAAT GEOLOGIST. OFFICE
DRILLING EQUIPMENT. METHOD $IZL TYPE OF 81T SAMPLING METHOD | START. FINISH OATE

WELL INSTALLED?| CASING MAT./DIA.

SCREEN:

jyesQ ~QO Tveg MAT. LENGTH DIA. SLOT size
ELEVATION OF:  GROUND SURFACE TOP OF WELL CASING TOP & BOTTOM SCAEEN GW SURFACE OATE
(FT. ABOVE M.S.L.)
REMARKS:

LOG OF TEST BOAING

CESCRIPTION

REMARKS

WELL CONST
GRAPHIC
LITHO LOG

OVA~2(

HNu= &%

A=I102.¢

Ulu = &

OVR=22.0

—3

0

llT

N-C S4ND AND GRAVEL, LT. BEN, DAMP
¢ TIGHTLY PACKED

HNu.‘—'¢

l“1llll
:

15 shh

= .

Ef.,...

Propertiens Used: Trace 3 0-10%, Little s 10-20%, Seme s 20-38%, And s 38-80% .
Sampling Abbreviations: 38 s Spiit Speon, ST 3 Shelby Tube, COC s Continueus Sell Core
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FRED C. HART ASSOCIATES, INC. OAMA/WELL LOCATION BaLTCH was

Ty ﬁ?j‘ BORING LOG {’

b o

%A‘Z -0 { 1900 Loc_:Jg ' H

ORILLING CMAC‘I’OR-&:MLLI.

eDTECH

HAi‘l’ OlOl.OOtT. EZ}CI ‘
OAILLING EQUIPMENT. METNHOD SIZL/ TYPE OF MIT SAMPLING METHOO | START. FirasH DATE

WELL INSTALLED?| CASING MAT. OIA. | SCREEN:

vesQ w00 TveE MAT. LENGTH OlA. SLOY 8178
ELEVATION OF:  GROUND SURFACE TOP OF WELL CASING TOP & SOTTOM SCAEEN GW SURFACE DATE
(FT. ABOVE M.S.L.)

REMARKS:

LOG OF TEST BOAING

WELL CONST
GAAPMIC
LITHO LOG

OESCRIPTION REMARKS

HNu=@GS

w \ JALTY CLA AND FINE SAND W/ GRAVEL HNu=1-g
5 LT. 82Ny HOIST
0.5~ . SAND AD GRAVEL., LTBeN HOMST us
l-¢ 05" - RACKISH BN, omwc-enr_ﬂ SSHALE - LkE * b 4'¢

SEDIMENT DETAEASNG IN OM AT BASE

L
Proportiens Used: Trace 2 0=10%, Little s 10-20%, Seme s 20-38%, And s 38-80%
Sampling Abbrevigtions: S8 s Spiit Speen, ST 3 Sheldy Tube, CSC » Continueus Seil Core
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FRED C. HART ASSOCIATES, INC, [ woerrom wreres

N
e e ’?"""W‘QR'“C’ LOG f

m.m;t NO.. MAME LoC
.GWMLQJ"LG&C/ &41!';.‘.@'
DR} CONTRACTOR. DARIKL

|_MIDEASTERA GPDTEGH

MART GEOLOGIST. OFFICE )

ORLLLING EQUIPMENT. METHOD

) Imorm

SAMPLING METHOD | START. FINIgH DA
=

Proportions Used: Trace s 0-10%, Little s 10-20%, Seme s 20-38%, And s 38-60%
Sampiing Abbreviations: S8 s 3piit Speon, ST 3 Sheldy Tube, CSC » Continuous Seit Core

1) -~ P2
TALLED?| CASING MAT./OIA. | SCREEN: o
TVPE MAY. LENGTH OlA. SLOT 228
ELEVATION OF:  GROUND SURFACE TOP OF WELL CASING TOP & BOTTOM SCAEEN OW SURFACE DATE
(FT. ABOVE M.S.L.)
REMARKS:
‘4
> LOG OF TEST BORING e
1148
5 |8
OESCRIPTION REMARKS 3 183
LT BEN GRAVEL W/ F-HM SAND, SATURATED f! &0’

- ovi=¢ -
s "
- L5’ SAA
- 10
L
C g ShA
L END DRILL_
3 TO= |30’ , ,
s <scega TNTERVAL =SB - 168 .
L R —*L—.‘MO
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FRED C. HART ASSOCIATES, INC.  [*™eviecen e
. N
<® <€
D TEST BORING LOG sk 2
z“.;:—r NO.. NAME LOGATION Nii-h ©
$-00~ -02 ey, on
DRILLING CONTRACTOR. ORILLER \CARDINGTON RG]
A\ - 14 TEC
HART GEOLOG!IS FFICE
Dons S*I&Dﬁz &y NOoT Te SCALE
ORILLING EQUIPMENT. METHOD __ T TYPE OF T SAMPLING METHOD - FINISH DATE |
loow X T 2 (oNT. SO 17;.%7 27/89
WELL INSTALLED?| CASING MAT..DIA. SCREEN: .
YESE® NOO TYPE MAT. SN ENGTH /O DIA. 2” sLoT sizt 0.0/
ELEVATION OF: GROUND SURFACE TOP OF WELL CASING TOP & BOTTOM SCREEN GW SURFACE DATE
(FT. ABOVE M.S.L.)
REMARKS:
. 7 -
LOG OF TEST BORING 2| o
8 T
¢ S |3
5 4 |32
w [
« DESCRIPTION AEMARKS 3 |83
- L BN C 6@ SAMD AnVD eRAVEL
o
N 1S
~ A
N 5 S4
- S4A @ ToF. Fm Sawo, wElL
— 3 1S sorTED @ BorTem. —
[ F SAND, LT BN €@ ToP (hy 4D _
l Ay ST, (T BN @ 8orrom, P
o Mm-C SAND, LT Bea, PooRLY SorTED,
g 13| LoosE .
10 =1
— 2 SAA
sSemeE
N M-c. sawp, LT B “/
—_— /8 GRAVEL FooRLY SORTED, GRAWEL #
- w/ DEPTH.
" s M-C SAND (T 3R AnD GRAVEL -
8 l &/"6), FooRey SORTED. :
- C SAND, LT BRM ANMD GRAVEL , BoRLY
- [ SORTED |, NET
o mM-C SAND LT BN ) SOMmE GLRVEL,
_ /5 ARy SeRTED, DAMP

Proportions Used: Trace 3 0-10%, Liltie s 10-20%, Some s 20-38%, And 3 38-50%

Sampling Abbreviations: $8 s Split Spoon, ST 3 Shelby Tube, CSC s Continueus Sell Cere
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FRED C. HART ASSQCIATES, INC. |*/"° 5,

MV-SA
LOG OF TEST 80AING =
1148
ogsCRIFTION REMARKS § %
- M< SAND, LT. BrN, w/Graver
{ . -
- %gsug SgRIED, e TP F-M SAND, WELL T,
- m-< sawp c¢r BN @ DR,
- Z F savd @ Zorrom.
T - / m-C SAND, t7. BRowA, WELL SORTED
e
p— —m N —
- IS F-m SanD , LT. BN, W&-- SoRTED.
20
- | |18 SAA
o 15 SAA
= | s SaA
v E 5 M-C SanD, LT. BRN.
-
- S m-Cc SAnD, L7. BRN, w/ Some GRAVEL
-
w p—
| s m-C Sﬂﬁlb/ LT BLA/I ;D’ﬂl—t/—sderzp
- : SieTY coay AND GRAVEL , LT BrowV,
- / ALy SeRTTD @ TOP. m-C SAMD, LT
8RN @ BorTom. _
~ F-m sAND wf SomE& suTY CLAY, LT BRA,
— / vm?,
- m-C SAND @ TOP, F SAND, morS7T
- @ BoTom.
o 2 F-m sAND, mMo1ST
sof-
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FRED C. HART ASSOCIATES, INC.

SOAING NO.

M/

-S54

LOQ OF TEST a0AING

R
™~

L 4

£

= 2 544 wer
- 2 Al
-
n 2 SAA
60 e
N A SA&h
- m-C SAND, LT 8RN @ 701:’F /?asrA'/D
[~ @ weE -M S
= Z @a:wa Brrront
- C P o) SomE GRAVEL, SE
— A sxgi gﬁSﬁiy' DRY ¥ FpalLy soerED,
o T.D = 66’

L L

LN L

L

LI B

weELL CONST.

WUTNo LOG

@ — - g
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FRED C. HART ASSOCIATES, INC, [ werm wirerem
_ N
. 0. e~ TESY BORING LOG: -~ - . omisz| S
h/- S X S ————— o~
e e os/ CRC T Davron, OH .
s ik o —_—
S O O e eorer i/ Bree SiackR, T lhecere Ca=baToR &
S T,
BRILLING EQUIPMENT. _n;g;o: ST TYPE OF ;ﬂ' SAMPLING METHGO ':7;7&\ r Sran
WELL INSTALLED?| CABING MAT./OIA. . | SCAEI® . .
|res & w~O : TYPE MAT. ST INLESS LENGTH IO DIA. 2 SL0T 3128 0.0)
ELEVATION OF:  GROUND SURFACE TOP OF WELL CASING TOP & SOTTOM SCAIEN GW SURFACE DATE
(FT. ABOVE M.S.L.)
REMARKS:
LOG OF TEST BORING 'g g
|
OESCRIPTION REMARKS H 35
P
" * No Sampres
E—s CoLLEC,TE'D‘ .
C Torhe DeP7H oF
£ BoRr/MNE = /307
o
10 555 ///W— SA NG —10
- Lot FOR O- 60
N
— See Mi/- S8 Boemnie
- 06 FoR o — /3o !
'ru vs
[ ATATY-Y
"
| I

proportiens Used: Trace s 0= 10%, Little s 10-20%, Seme s 20-38%, And s 35-80%
Sampling Abbrevistions: 38 s $piit Speen, ST x Sheidy Tube, CSC » Continusus Soil Core
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Page [ ot q

00p/5-00 -

PROJECT NO.. "'“z-oz /CK

LOCATION . DavroNl, Owso

DAY ACTON. ORILLER
RSTERN GEOTEEA,,

ce Socam [y bloccar

SOMMQ WL, LOCATON SALTCH wad

NnMIW-5R

i

®omyssz
Mw-sq

gﬂ'ﬁ

s Mw- 64

[CARDINGTON RO

HA AI atow 01’ [T T
over: / Far
<

DRILLINO QUIPMENT. METHOO
iBLE Tool

SZLTYPE OF BT oy é5°
&'ZF » 22 °

SAMPLING METHOD
IS

mohl‘l
9, - lo o

WELL INSTALLED?

jres®@ w~O
ELEVATION OF:

(ET. ABOVE M.S.L.)

CASING MAT. JOIA.

scREg:

= TNA
GROUND SURFACE

Tyt

MAT. STRLESS, LENGTH (O DIA. 2" sioT size
TOP OF WELL CASING TOP & BOTTOM SCAREN GW SURFACE

OATE

REMARKS:

LOG OF TEST BORING

DESCRIPTION

AREMARKS

GRAPHIC
uTHO LOG

WELL CONST.

llllll‘1ll’"llllT']_'[rlllIT'IIIITTIIIII
°

|

No

SanrLeESs

Lot EcTeED

A

/

&5

(Sse MW -5/ Boerie
Lo FoR o-65" )

-

Proportions Used: Trece 2 0-10%, Littie s 10-20%, Seme s 20-38%, And s 35-060%
Sempling Adbreviations: 38 s Spiit Speen, ST 3 Shelby Tube, CHC « Continuous Soil Core

=10

=19
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FRED C. HART ASSOCIATES, INC. |*™™°*",,, / <o

LOG OF TEST BORING 'g

LUTHO LOG

— e H|

- GLEY CeAy ) TemcE GravEC M = ©
ny Z (ch SAwO 70 2em) y £k, FASTIC,

1! eMvse, Trec .
[
|
[ GREY Tice ~ (RAvEL ANO yc Sand
E / (ZM‘ZCM) W/.S'/‘,T p-r chy(dS'?.)

il VERY ceosE, MOIrST
0 c-ve 8RN SAnD /) sesvE- (sv3)

Wa TO

g AMD Sec T CLAY (/iqn-Zcm")/ Loose

3l ScremwTey oOboRovSs
E
- Fﬂ-s SaND  w/ TRACE Geavee (</ca)
— . (cl0% ST, Avd Ceay (4/0’70) 8RN #Nu = O
C {1 mvr.sr LossE . /
C
-‘io f
x 20/
- / SAA,,’ﬁxcEPT % GRAVEL 2%, | b = /T
= ' Vew's coccerTED
(SB929Y)
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FRED C. HART ASSOCIATES, INC. [*™) <. J

M-C BRNY SHND w) Somt€ UC Send

I

ELL COMST.

n X3 Sier, oD Ceny (~25R) Loose M = O
97 MorsT ’ o5 (T Savwrg
o
™ 100
- FM-C Sawp w) SomE GavEL (203, -
e 7 ‘/C'H) RAD TRRICE SieT 4 Cempy '%f""
- /02 /' Ve VY / Comﬁ’s:‘rz Somve €]
™ /05
_/o Fm-C Saud w/some GeavEL (t/o?,)/ TRACE il = -
- /0 Sicr - CLAV; AorS7 - V. MosST u=0
- (07 '
P
— 10 , -
- C-VC SHND, BEA - wwI1TE w/TRACE
o 4 F SO pnd GRAEC (Sm - SOme ) Wi s O
-, MO0, WECL RO IED, foozry SozTED
- DRy,K6K cLoos&g, -
/S -
. C.8 Sand w/ 6emaveL (207 </ou)
- L MmD 7TRACcE Saad TRACE S 7’4 779,
- 111 . cemy (/S Dmar- Dry: coesE,

fokry SoPT&d.

Genvir (Smm-2em , GOZ) B
NA ) N SaD, SrcT D CRy Bl Ve = O
14 &ZL}’ SORTZQ/ 20:/4/050/ cwéf"
LooSe OPNnP BT DRy, ‘

l‘l'l‘El' ryryt
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- s

LOG OF TEST BORING

/Z;_ ve 544\/3 AVD GRAVEL( 2w - /Cum)

- B‘/V, w/ THACE S/‘f AN D CMY ‘/5'2) R

[ 27 .6 Poszey SoRTED, /Ecc Eowuo(é‘b #A > ©

R GGMJSI v Loo.SE/ DRrrP

:' 54” //A/a b O

N .3

/32

v

™ /135 { ) #/V

_ s#a (0.7’ e [ .o

— /.1 ézﬁc/f(,(zmm-Zm) w/“57f_ A /;ST(OS;

/37 ' MATEI X -~ Fol-{ SHVD AaNd SieT = 1772 .

s F SawD , Si.T AND Ceny u/ GRAVEL )

- b (<20mm ) mcC SAND Yﬂ,Low-Beu(SDZ)ﬁ/:';,o;

5 . SE . e

L 1A ShTVRATED, UV Loo o /‘/OI‘IL“)‘E&
' E

s -

- M?/m) w/) nCE SiT D

— Ceny - sErs RownDED, 7RO Ly L o

™ /47 3 SoR7ED, U teoSE ET — SAT D oS/ TE SATIE
- ST

o GRAvEL o/ 72;2;5/ Cemy ARWND S //,{/ ,

£EY, . it =
E&Lr A (</02)/ 6es, o s/ TE SAMPLE

WELL CONST.
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FRED C. HART ASSOCIATES, INC. |"*™/%/ o

Z
7

/ OESCAPTION AEMARKS
C SO, GRBY BR1, w/TRace (</SR)

LOG OF TEST BORING

WELL CONBT.
GRAFINC
THO LOG

/55
e /L/ GrnvEL BADO LMYy - ‘72/", OmpP 1o //:A/“q:o Samv™
- /157 ' Mor ST~ rdoRLY SoRTED, rad. /&L SE €
i Roua)DeEd,
r—
B
C SAMND AnND GRaveL (307.) w/Sa/ne: -
L Cemy (2079) BN Aanb 625}/- LAmr” o Vi~ O
s [2 Mirsr . Rovwbe > SRA/NS a2y SHH -
C FIR
e
.

- C Sanip and Graver (<lens) o) 7
- 3 FM Sad, Sier #D CLay(</s) |- O

* o:ST, (BolLy SORTED, verRy Loesél
WELL Reunoed, CCERN,

-
P

-

- /70 ) -
C C -VvE Spwvd MmD s.em/;¢(< Jem -

N 2 W) TRACE Sre7 Awd Cehy(<ron) W = Zpp

(72 iR, RoRLY SRTED , MNod wEeLL

- RoADED, NOrS7, L. ooaR

/75 -
- . S44 Y~ O

E/U .

.

blfo -
o AA  excert W/ LR VE QN Hi = MY

- 52 -z CLAY comTenT DRY,

Tl]l'l
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[ 200
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FRED C. HART ASSQCIATES, INC.

Ploo_.é_of_q__

/ﬂa/%z

LOG OF TEST BORING

SA S -2¢
w/ 45'7, Cw«;&. cn 2'). Iy MEIET,

- C SAND w/(- 107 C:RAueL_ DRY - DagP
W/ Fne SAND BND ST, Toor LY SeZED;
SUBRoUNPED (0.8')

Ve - € SanD AND aRAWEL w/z..\o'h
F SAND kND ST, MosT - AT 'n’?
Loose | PooRN <oRTED

GRMUEL (Zmm- lem ) W/ Some 26%)
VE-F SAND, SICT AND CLay, BN,

V LoosE. | Raoau[ SowryeD | <ar'D7 - Mmsr
ALso LS <4 FRAGMENTS

VO SAND AMND &6RAWEL CZmM- ch) w/
< 20% F-M SAND, SILT AND Ay,
LoOSE. | TRORLY SORTED  MOST - SAT'D,

c-ve SAND w/ 25'% F sanND, SiT
anD Cuay  BRN, Loose, oLy
SoRTED, SAT'D.

BRY - WHTE (QUARTZ) W/
AND FINE. SAND -

FIRA., MeD.
s AT,

M-C SAND
TRANCE GRAVEL

IS LooSE. Te
e (SR S aiots,

le\u-o

Comros e SameL e

FouPos 1 TE  SAMPLE

HNw > (e
Cm\-\-c imm.e

Hiu= ©
VoA covLecTeED
(S8 205-201)

H-Llu O

g

]
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9090_7 o!ﬁ_

[~ 242

1.2

FIRM, Su. HAD, SaTD.

| LA

CoOMPOmTE <ANTLE

SORNG NO.
FR .
ED C. HART ASSOCIATES, INC. |*2/ 7" o i
LOG OF TEST BORING - g
S e
f}/ DESCRIPTION AEMARKS § E
-S4k (02') N
~ - GeEY . BLACK T LT Gaey = £0
C /2 V.FRW, DENSE, DRY (cm,)\:f/ Some é‘"‘“‘-/wl‘/“
211 = FMC SAND + GRAMEL, V Loosg WSt -
5 CLAY, LT ~ MED rREY BN, SMTURATED(O_;')\~
C = F SAND ST w/GRAVEL (Smm-2eam) and. JHNA® [ppm
B CLAY LT graY - Med BRNGREY, SL. WARD, /I(emidsiTE SAMILE
— FIRM T LoosE, MasT - SAT 'D. (o4 ).
(220
C WF SaND « ST W/ erAVEL ~ CAY _
- g (‘rom/ BRN - LT. BRN  Dgy T daae |MNu =0
= 22 loose  To FiRM. GRAVEL (Mgm_zﬂg (AWPDs (TE SAMPLE
- —_— — -_ = — —
™ 275
C O Gred b W €10 Gr&VEL, bry v
— [ Fizm, HARD . AND FM SAND AND SILT # éN;:é/A“
= o \ MPLE
21 w/DepTH (B 2\ -221)
.
= ',0 )
‘:A <AL (ot')
- PACK CLAM ?, EXHBITING FISSILE STRIUCTURE,
- [ Dry, w/ TRACE PEBRLES, GREY; PosS 1LY HN.;H%
232 wWood FRAGUMENTS, HiGro! WEATHERED SHALE ’/
" AND cLaACIAL DEPPSTS v/ ORGANIC MATTER.,
— Vol | DRY(GY)
-% _
R FORAIGE - BRN C SaND W/ TRACE GRMEL T
[ 25% F SA&ND ST + CnA\i,\,odsclsw‘b.(o.q) HAL = O
- 431 f " ORAMIGE TRN cuw‘ DAMP, vmDp V mzu\(o.z)
i - OZANGE BRM C SaNDY CLAY W[ TRAE Gravel|VOA SAMPLE
- LoodE T FRM | SLiewTLY HARD, SAT D SBR235-231
240 _
220 - 0RMGE/Veliow FINE SAND AND SiLT
[ W/ TRACE ¢ SAND, GRAJEL. AND CLAY; uuﬁ%
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pomme ”M\d‘ SR 4___\4
LOG OF TEST SORING ! g
|

BRR C Ve SaND w/ TEACE (¢I(STe) F SAND,

- q SV v CL_A\II FiRMn, SuL H‘ﬁzh, SAT'D, CaM;mPlTE SAMLPALE

™ 247
P

B2M VC SAND + GRAVEL (Sman- lem) w/ 207
;- ya F SAND, ST+ CLAy & FIRM | HARD, KN = O
™ 252 SKTD, € MBS TE 5&*\&4
r25‘{ i

«C 2D wfe )57, F SAND, SILT - CLAY FiRmg,
- : SaTURKTED (0.]') )
25 7 TORMWEL Loose (Swm-len), <87, Fmen(oT) m,i‘; e
o p
" V. Ve

6ReY ciay W/ S crANEL T, ] conios T SALE
.- DENST ORY.
™ 262
-

S
- BLE-G2aY CLay  w/VC SAOD (< S73) AN - WA
LL GRANULAR- @&UZ\,} WARD , v FIRM DRY w =

™ 201 DENSE. Comips TE  SAMPLE
F
" 2%

™ 272,

LR LR L
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FRED C. HART ASSOCIATES, INC. |*™" "% /-5r
LOG OF TRST BORING 'g §
DESCMPTION REMARKS i ;g
SAL (0.3') .
B:Cz:b-‘vozme,e_ cu.vvﬁ/ Ve SAND « - ok
SRMNEL. vV HARD, ¥V O
DRY (o.'(l'(),sv.\) s 7 DERSE
BRN -ORMMGE M-C SAND FiRM To
Loose , SAT'D, Hiw* N/A
Vo . SAPED
T = 272 (582%07%)
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SOMNG NO.
W-

“TESY BORING LOG

PROJECT NO.. NAME
- OO0~ 000 - &

LOCATION
EAVTOU, O

00AMG/ WhLL LOCATION Sag’Cm wat

S\TE

MWN-cd
®

i

CARD INGTON &5

sp oLy SolTED

Ly BRAS FHC 39a0 DM Siisyny HAS,

:. 0% Ciar 3O FooRLy SoCTED 56, BRAN/Sq K
L 15
o T BEA FHC Sankd Dawr

s | Y" EMI SO w IST CatY, 5K, %3, P35, peorly
[ sor3d.

F-m-c sSaan>, 8BRA, S’/ /0, o, w/demg
FEBEE S12B wlavEL, Ao Coqy FPORLY SaRTED
Dpwr? ’

E?-C A SANVND i/ Mmawy FEOILES T Y mvn S.ag]
SJ, lo, So, Mo Cily , Damr [FPooRLy SORTEDL

ME Saud BRA) w/sem& LAY AGEREGATE
SMD 13 /o, o, PrRy SoRTED, PMP/ 53
Ciay 15 B% CLAY w/ v SeaD | Pepdiss BLowrnd

MFC SAD, BRU, w/FERBLES, PORLY SeRTED, /o,
So, DamP, %

ME  ORAr/GE - BLA) SAVO ./ wama Sie7, 5‘7, So,
/D, /900(47 So2TED.

- r

me Savp i/ erevEl , 4RaEL X 207
-Sb, ey sejl A0 COATY oM GRAVEL

- | |2
L.

LT Bew, mAC SewD AND GRAVEL (O - 2em
So,6,39, Poakef SORTED, Mo coaTS oA CLASTS

ORILLING CONTRACTOR. ORILLER
MDD EASTERN SEOTECH / DEMVER
HMARY GEOLOGIST OFACE —_
Devacp C. Swieg DS — Teresd Royer [ PiTsBuRey
ORILLING EQUIPHENT. METHOOD CTo P oF MY SAMPLING METHOD | START. FiNiSH OATE
c /#54 2758 cavTirhion 1 7-12 - 7-19. 89
WELL INSTALLED?| CASING MAT./O1A. | SCREEM:
ves NO g r TYPE MAT. 6\'“""—53 LENGTH DiA. SLOT 128
ELEVATION OF:  GROUND SURFACE TOP OF WELL CASING TOP & BOTTOM SCREEN GW SURFACH DATE
(FT. ABOVE M.S.L.)
REMARKS:
LOG OF TEST BORING @ g
& v
LR -
- Q.g
o |e=
OESCRIPTION REMARKS 3 |8§=
BRr FWE Sapld (003E TR GRAVE- DRY

IS rrm H2S eu
caerl

ems pracms 7128

SEEWN QR4 /MG 7-/3—#

Hidu Keninsls
= 0.2 Pm

HMNu =
0.2-0.9prm

HAfu = 0. 2pPm

ovA = O-15 ppm
fap oF Ruseks

—5

—19

S

Proportions Used: Trece 3 O~ 10%, Littie s 10-20%, Seme s 20-38%, And s 38-860%
Sampling Abbreviations: 38 = $piit Speen, ST 3 Sheldy Tube, CSC » Continveus Sol) Core
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FRE SOAING NO.
. D C. HART ASSOCIATES, INC. M- ¢ 4
HAR ,“\’A LOG OF TEST sORING i g
VLIS «*d‘.\ 9 -
AV A . o g
Q** 35 \\’""‘ @ -
WK OESCRIPTION REMARKS 3 s
ZO R o
b LT BEN T TAM M-C SHNO w/I1STs GRAVEL Yhem | ca
N ( Se, 8y, /o | premiy SoRTED, (£33 FaES, No ConrS
L Ot TLY OgmP
L ;‘} S7C sawd - GLAvEL - 8RN, So, Sg /o SATRER| SamAE (serienee)
b i: / 7" Ben Ceqy S0 < MO FiRm, s, P SrRyauA CoLLECTED
s ~ + Glave, MNOENTSIRBLE PH = gY
N Bew F Samo W/ ST mod  wELe SaRTED | 0%
- bb GRAVEL.  Amn - ngl Lo + ST oo L
o
- T ~NE SAMD /S T v SOME HLAVEC sam: [cm
poe 6 (<SAR) ModD weer SaRTEC, So, /s, sj
- SciorTL!  D4m”
TR F SAaNnD  w/ sAVEC 25D (q,,,,,_ 2em SPpor) DORWEN
- / /o/ so, SJ SV ScierTyY DI, Moo AT AN ) T,
30... “~2=S WMar © C.iprm
N Tan 7P wwu i TE  F SAWS wf 6RaveEL (“STe ar A Gapen DRWEN B
b T 0% AT BomM) 50’ SJ‘ /al Nheree 302TED ONL4 | FT
= “wlELL RoAOED, No Cosrs oM SRawveEL, D2y
C Samo, FA - CoalSE o€, LT BRA, DAMP JE S SALTED,
L , CRAVEL IANTERMXED | Ao OooR
P
= SAND | FNV-CoMAE 6g (TBR, PAMPZ pookiy Sommmd | SPpoN DRVEN
o / (ARGE Coddia (~/") DRy TowARD Borrem ;=" -
C Mo oboR . MO DRiscinic T34
N Sawvd, FN -mep 6k LT 8K, MeST  fhew CLAY Bagin/ O /i 7 AT
- 15 CoUTENT, MO Do
s
= SMp FN-eR, LT BR tew cLAY cavTenT, Dmu;
p— 2 PiasTic |, Vo o0dOR.
o
o L 7" Sano FN-6/, LT BE, ten CLAY CanTEN DA
-, /s PLASTIC A obok.
= ‘ r /
) 4T 2N F w:' psamg sr o %o, Sg, damp
- LT BN F 344D v JSomi ST, ss, o, SJ, Ly
P / Nap. e SoRTED
=
- Lrwrwo’-wsd_r,/.,sqﬁ’
= / Pams, 7le0 wihii SAETWD =
p
: A ety FiNe SV - ST FS/ mo, s T
" z o seaver
- VE + F SanD, 8RM, No GRAVEL, So, /°/gJ
_ 15 Lamr
EAD (%)
50 oSk i
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FRED C. HART ASSQCIATES, INC.  [**™*™,, ., —

LOG OF TEST sORING

LTN0 LOG

-
1

OESCRIPFTION

SAND, MED 62 , LT B8R, wiELL SORTED | Confge 7EL
2 Mo ooeR  moiST

N DRLiNe 111 8

SAND AN -MED 62 SomE Ciay, LT BNV 6RAY AT
{ HeTTEM , #oiST AT T WE&T AT  Borrom v

54 549

BAND PN LR SemE WA? er Bz 4T O 7
/§ 6REY BT SeTom wET  No oosorp ’

S¢ s

Samvs Fa - Moy o, L Bea.uﬂu'»/off/ wer
1S o 2ocl l

>80pA 1 |SBoA |50 /

56 S8’

1§ FME - MED (w2 LT BRMSH SAND, WET Mo
2 0 DR ’

6" 6oey Sty coay (DRYy)
7D s o0’

Jo Joose

So - SefT

S - STie<Y

SS~ SuieHTLy STy CoNSISTENC Y

P/asflc_

PS  s/qghtly phstic

sh- s/f;/( f'/y hard = mesivm pense
A - hard

5j - SiNGLe GRAN

1]l|l|l[_l]I]l[tjill]l|l|l|||l[l|l|l[r|| TTY VIV v vrr(rd
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FRED C. HART ASSOCIATES, INC, ["e=insemen e
. ’ N )
HRH
[
o " TEST BORING LOG f se | [
- iJ i
BRKY
PROJECT NO.. NAME LOCATION 3
coe!S-c0-co0002. [ CR(C Davron | Odl 2
DRILLING CONTRACTOR. ORILLER $
M_@m&/ Wave Serem |
s StoLoauy S
ORILLING EQUIPMENT. METHOD SIZL TYPE OF &Y SAMPLING METHOO | START. FiNISH DATE
CABLE TOOL- 73] CoNT _SS ‘?71.‘3 wo/}[g’*
WELL INSTALLED?[ CASING MAT./DlA. | SCREEN:
ves@ w30 | s ) 'L TYPE MAT. STAINLESS LENGTH OA. 2" sLoT mizE
ELEVATION OF:  GROUND SURFACE TOP OF WELL CASING TOP & BOTTOM SCAEEN GW SURFACE DATR
(FT. AGOVE M.S.L.)
REMARKS:
LOG OF TEST BORING g g
QJ
[¥)
5 |&s
DESCRIPTION NEMARKS $ 183
- s SieT Lt BRN AL GRawveL GREY | DRy W= 0
- L . .
L STY CLad, LT Bk + GEAVEL  ThoRLY SoRTED
- [ DRY, HiJw =0
=
v
- Clby | LY BR =~ QZAVEL | PooRlY SoeTED, DRY.
e § ! NNU.‘O —9
_ L5
b .
- QRAVEL | WELL - RoUNDED | W/ SemeE LAY HARD
- ) DRV, ’ WA= ©
g
o Ciny LT B2 + GaaveL (WeLL -RaWOED, LT 626Y) [iny, . 0
:' | Poor 4 SorTED, DRY | HAZDO.
e 10- ~10
L 5 AS ABovEe- HA. - O
- 1
- GRAVEL , MIGULAR LT Gzey W/ ST, WARD -
= l DRY ' HNu =0
= '4
— 18 | ~S Aiove . WNuz O —19
r I‘
-
- \ As ABOVE - 0
- [’
- | ps ABove HNw . 0
&—* . L“i 0

Proportions Used: Trace s 0= 10%, Little 3 10-20%, Seme s 20-38%, And s 35-80%
Sampiing Abbroviations: 33 s Spiit Speon, ST s Shelby Tube, CHC s Continusus $0il Core



: Page . &_ of_.g;
FRED C. HART ASSOCIATES, INC. | **™0) .

LOG OF TEST BOAING g g
OESCMPTION REMARKS g sg
GRNe. | SUBRoONDED | LT GREY + SiiTy.
: 5 Ly, LT 32 vaad DRY. HNu:= 0
>3
L .
" 24
- ST Ay (o7 azy « GRAVEL Rece.
C LS FRAGMDITS @ Botam , DY, UNw: 2
5 ST+ Fsand (U1 BR) + Geavel, \T
~ 1.6 GREY, RoJUNVED, DRY. i
™ 30 Hu-o
~ 9 No RECoOVERY HNw = NR
" 32
5 M SAND LT AR | DRY w/ SomE GRAVEL.
E‘sq ‘5 . HN&:O
[ I S AN
I~ 2 . HNuw -0
- [ 5AA) DAmp
" 3 HNw: o)
" ¢ MC SAUD, LT B8R | w/GBAVEL , RounDed
= \ ~ DAme HNw- ©
- M-C SAMND, LT BR., DamP
— S
‘- Yz ( HNM.:O
- 2 SAA
C 4y HNu=0
=
I.._. ‘5 SAA uNu- ®)
Jo ’
N ‘@RAVGL | ROUNDED + Rewc FRAGAMENTS w/
— %) M SAND, PooRLy SozTED | DRY A HAED. .
L s HNw: o
- : g SAA
- 50 ‘ : HNu-0
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FRED C. HART ASSOGIATES, INC.

BORING NO.
MW-T

LOG OF TEST GORING

0"% DESCRIPTION

. (5
:S‘L 1S
— ’.g
- oL

L | ['°
— S
L o

o

L .2 LS
:w (S
-

L_—“ b U
E | (s
L 1o YA

- 12 V>
- |

C 7

p— .;
" 76

:‘H %3
" \
:30 2

SAA

uNur (@)

ELL CONST.

ARMARKS 3
SAL = O
Eala Hw: 0
SAA s
MC SAND LT BN w/ Gaavel RauNSTd> v
ANGULAE | PrerlN SorTED, Dz, HARD, N O
SAA
‘ ANuz &
SAA N 03
SAN
: HNw:o
MC SaNd w/ GRAVEL AND Souwc cuay,
DQ"'\P Moy FRMN UNw - O
“w:
SICT |, F SAND  + GROVEL , LT I ,%Q?L\[
SORTED | DRY | HaRD "
w: O
SAA
HNw- 0
e SAD, LT Ba, DRy, W/ 6rAVEL, R
Seme cuLay, s &
6@\:2; RounDED + Rocx FRAGAEN™,
N/N\C “aND, LT BR DRY, HARD. NS
weo.
SAA w/SH TRAMENTS N 2
., Qn:ﬁmﬂp
GRaEL + Recx Fenes., Laeee (27, LT GREY,
SOME SILT + CW, DRY. “N\lﬁo




FRED C. HART ASSOCIATES, INC. - T

f LOG OF TEST BOAING - g
%0 R
2 i |3
2L "
N 'S SAA
[ 84
~ QRAEL , ROUNDED | Ro o= FRAGS; F <aNd
s { MD ST, LT Be, DRY. s O
o | N;—_ Sand> | LT B2, WeELL SORTED  LookE
ny DRY. 4 -
- %€ HNu: O
S 25 S Al
) ~ A0 ‘ HNu:0
e Roc< rFEAGS , LAkReE C\' L)/ ARG LN ,
— | LY GREY, SomE MC S%aND, LT B8R DRY
= q2 ! RBus o
~ Pocx Fenes Oraden , SAND ¢ O Loose,
. ! s, HNu -0
N - ozhdEL + ML SaNd (LT RR) | TienT,
- a0 \? DRY. WNw: O
- ereve. , C SAND T SacTy CLJW/ LT J=.
- ‘§- Tewr DwY,
- Sy LAY Lt Bre Dy w/(—.rzA—Ve:c_,
= \s Tz &&VGD) Tqu.-r‘ /
T i HNw- O
\ SAA
E\O?— Wuro
= LHRINEL + RO FRAG w/ DIt CLay,
— 5 DRY , Ti6HT,
104 \ ! HNw:0.5
- SILT , SAND + GRAvEL, T BR,
[~ \ Leose,
[~ {06 ‘ HNu-2
F el || sAA UNu- 0
- Rowuc ;z“absd SRONEL + SwrN aAN
N | LT BR N, TwenT
= (1D ! ! HNw: 0
- \5 S5A A
[ 112 uNu.'O




{4

i

N 1%
Y

N [
il

- |

™ Ig

C G

™ 120

N (
122

C 124 5

o s

= (2 \

- %

[ 128

o |
130

n \S
(32

N \
13

- 5

- 136 \

=

— Z

™ (28

:" \

™ 4o

N \
141

M SaND, LT BR , DRY, w/ Rocw.
FRAGS.

Ne- &

, Ptoo_5 ot__é’
DORNG NO.
FRED C. HART ASSOCIATES, INC. M- T
f LOG OF TEST BORING - g
; § s.a
DESCMIPTION AEMARKS i g
“
SAA HNwz ©
MmC SaNDd LT B8R (0_5'>
CLAY, LT BR, HARD w/ SemE GRAVEL (05" W= o
P FRAGS AND GRANEL  Tiewt, w/ STy
C.LA»-{) ez > DRY. hNw: O
SILT, LT B2, Dam? (0.5")
GRAUEL. . W[ SeMmE ST  HAD, DRY (C.’S ) Hhuwe ©
SuT LT =z, DRY (25D
M _SamD | Bz , DRY aNd GMEL, RewdB | LINu = o
f""*-‘-.(l.o')
M SAND, BN + gzave (¢ z"ISuazuNDeD\)t
TiewT
, DRY. UNw: O
ShA
HM\A:O
SAK
HNUHO
GRANEL | MC SAND + SILT, Loos€E | DRY (1.6
M SAD , WELL SeRTED, DRY, (0.5 ) B O
GRWEL Rowc FRAGS, Fmc SaNd,
+ ST LT B B rRY,
’ HNw: O
GRAVEL | Roux FZAGS, + SILT (r
., D&y,
: oe / 7 HNu
M SaND, LT B, DZV' T\au‘\'/ SOME
sRmEL HNu- 0
M SAMD + GRMWEL , RoUNDED,
LT B3R, DAANP, HM\L:O
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FRED C. HART ASSOCIATES, INC. |*™"},) 1

LOG OF TEST SORING

M SAND, BR, LoosE , MeST (0.5')

GRBVEL + SAND LT BR  Loone, WET(05)

GRaweL, 2ouNDED, LT 32 w/MgsW)
Leose, WeT.

GRWEL + Roce FRaeS, wW/ M C SAND,
WET SOME CLAN.

MC SAND | LT Bz 6RAVEL + RBoce FRAGS.
weT,

GrRaveL + (C SAID w/slgrq LAy,
Tawt, MoiST @ RBevrom .

AEMARKS
A 70
SAMTLE ¢

?:JA N‘L-I‘M)
HWuo

A= 0

HNu = O

!
4
3

'l'l'l'l']'l'l'l'l'l'l'l'l'l']'l'l'l'l'

™D = 152
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FRED C. HART ASSOCIATES, INC, [*emeemisarsrmeom
. N T ’F
TORMG NO. - TEST BORING LOG
-
PROJECT NO.. NAME LOCATION LAND
wn.amm..h MORAINE, Ctvi () AL
oRIL CONTRACTOR ORILLE
e-oRNE : ATTERSAON )
MAAT GEOLOGIST OFFICE
(LEORGE HUN2 EXER, PIITSBORG!H-
ORILLING EQUIPMENT. METHOO UZL TYPE OF BT SAMPLING METMOO | START. FiNSH OAT
c RS Wi 3 g‘?F,%AL 2 SPUT SPOON gzlgm—gg@ezlzv
WELL INSTALLEO?[ CASING MAT.. DI, [ SCAREN:_-CH HO > .
V!’ NO O TYPE MAT. o ! LENGTM (£~ OtA. 2 "' SLOT 8128 & C /O
ELEVATION OF:  GAOUNO SURFACE TOP OF WELL CASING TOP & BOTTOM SCREEN GW SURFACE DATE
(FT. ABOVE M.S.L.)
REMAAKS:
LOG OF TEST SOAING w | o
s
< §§
OESCAIPTION REMAAKS 3 |8
L KO SAMPLES COLLECTEDTC L 3
N REEER TC MWOEBM Lo@ FeR '
b Ces’
—3 — 3
- [
=3
—
—40 et C
P
.
b
-
)
—08 - 1¢
. 7D 635
e
-
-1
™ <
——— 47

mnomon Uo«. rroeo s 0-108, Littte s 10-20%, Some s 20-388, And s 38-80%

PR cee . @@ @ans o---. Q% _ Guaine Pha AES . Aaatissnue Qall Care
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FRED C. HART ASSOCIATES, INC. [Fomm s v

N ' { Y
® o
' MET o
SOAING NO. ' TEST BORING LOG en
MWO
PROJECT NO. NAME LOCATION

]
OMILLING CONTRACTOR. ORILLER

SOWSER-MORNER JKEETER PATT SRS N

HAART GEOLOGIST OFFICE
MABTHA FLEMING #'PlTTSQURéh

DRILLING EQUIPMENT. METHOO UZL. TYPE OF BITY " SAMPLING METHOD | START. Firs OATE
CABLE TCG\, CYRUS WILF NOMIMAL Janp 8 SO 2PN | Cb(zggo —Ma&(,

1
- S __MCRAINE OF 1Q )
/

WELL (NSTALLED?| CASING MAT.. OIA. SCREEN: 3I0H ’

ves NO QD |2"STAN|ESD TvPR 5CH . HOMAT. 5 TAIRESS LENGTH (O DIA. O SLOT SIZE . O/C
ELEVATION OF: GROUND SURFACE TOP OF WELL CASING TOP & BOTTOM SCAEEN GW SURFACE DATE

(FT. ABOVE M.S.L.)

REMARKS:

LOG OF TEST BORING

WELL CONST
GRAPHIC
LITHO LOG

OESCRIPTION REMARK S

NOSAMPLES COLLECTED TC
b’ REFER TU MWCBM
Loz FOR G-G e

F G@RAN-BROWMN  TILT ANU off SAND  £10% CLA
: 15 SATURATED | MCOERATEL TlanT TC
) ' MCOERATE Wy LS E
5 GRAY CcLAN 20 30%SWT | DAMP TG IQWET |
= 3 MODERATELY TMEAa=T
8 .

—T0
r
p—
¥ /

: 7

T/

p—
=1
e / 35
e
o

/

- Fp 1325
-
=1
C ‘L_

L

Proportions Used: Trace 3 0-10%, Littlg s 10-20%, Seme s 20-38%, Ang 3 38-850%
Samalina ARRraviatinane: QR o Salit Sseen. ST « Shaiby Tube. CSC » Continuous S8i) Core



. Page \ of 7
FRED C. HART ASSOCIATES, INC. SORMA/mALL LICH1ON atTga was
N o Mwabm |
. - r--l"-l
SO, ' TEST BORING LOG % LANDAL
MWOgM |
PROJECT NO.. NAME LOCATION ¥
DINGTON Jmme L OWIO
OAILLING CONTRACTOR. ORILLER l
WSEE - MOBNER . SKEETER PwTTEQSON *  To TRALCR]
MAAT GEOLOGIST. OFFICE — \\
ING 3 plw
ORILLING EQUIPMENT. METNOD SIZL/ TYPE OF BIT SAMPLING ME STANT. FINISH OAT
SPLIT spoo b 90 —
WELL INSTALLED?| CASING MAT./OlA. | SCAEEN:
YES OO [ 2" sTANLESS TYPE SLOTTED MAT. STAINLESS Lgnatw 20’ DA, 2" SLOT SI28
ELEVATION OF:  GROUND SURFACE TOP OF WELL CASING TOP & BOTTOM SCREEN GW SURPACE OATE
(FT. ABOVE M.S.L.)
REMARKS:
LOG OF TEST SORING % o
8 a9
0 -l
5 &g
OESCRIPTION REMARKS 5 e
C
[
f" BROWN S\.T, cLayky 'O-27, (Froe SAND | HNW= 0 ~*
- { 0.5 DANMD awD SOFT.
[
n
e 10 1
o 2 |10 Saupy ST AND Fing samnD HNUZO
-
-—
."_" e ¢
R BROWN TO ReD ~BROWM a.o«y)So:'r MHST HNU=o
- |3 0.5 PLASTIC |
-
B <
N .

Propertions Used: Trace 5 0-10%, Little s 10-20%, Someo s 20-38%, And s 38-80%
Sampiing Abbreviations: 33 s Spiit Speon, ST 3 Sheldy Tube, CSC ¢ Continuens Seil Core



L3N N N L LN LN DL BN L L UL DR DL L B

I
§ 3 &

ARARRRERERERERERERERRRERERRL

3

1.0

1.0

|.0

.5

}.0
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FRED C. HART ASSQCIATES, INC.

Pago_z. ofi
0RING NO.
MWOAM

LOQ@ OF TRST BORING

NEDIUM — FINE SAND WITH 10-207 SILT
AND SUWARMNDED PEBOLGS . GRADES To
A Dacx DRown CLayGy SILT , 30% wepwn

SAND WIMH Sus Al guLaR To SUBROWNDED
PEBaLesS .

BROWN Fing SAND witH ROwNDeDd To
SUBROWNTDED GRaVE L PAMP To Ry,

1
LOSE

BROWN FINE SAND WITH SMALL AMOUNT
0F NEZDIUM SAND,

PRY BROWN ‘LDOSEI DG.NSG.) FINE SALD

WITH 10% SILT anD 109 Sus PNGULAL
TO SUBROUNDLD OGRENEL

BROWN , DILY {HP0SE MEDIUAM SAND

BRowN ) TIGHT, FINE SAND | DRy TO DAMP

LITHO LOG

§
MEMARKS § s
Twnzo | ||

HyW= o
HNu=o

HOV=0.2

HNun=o0 .2

huu= 0.
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FRED C. HART ASSOCIATES, INC. | " Vawoam
’{g LOG OF TEST BORING

wELL CONST.
GRAPC
LITHO LOG

BROAN | TIGHT FINE SAND, DRY To DAMP.

10 |10
65 BRoWN FINE SAND WITH <10% siuT, HNW=0 -
It {10 MobeeaTELY LOOSE | SATHRATED -
0 RED-BROWN SATURATED MEDIWA SAND HNWZ 0.2 i
12120 GRADES To FINE SAMID WITH  20% FINES !

SATURATID SIKT- WITH >10% FINE SAWD,
i3 |15 MODEQATELY LOOSE GRADING To g
VERY TeHT CLAY wWiTH SMALL PeRdLesS

Hawnz o

e nn RS REREAERERERE R R RERNELELE ML

-
[~
T

BROWN MEDIUM SAND WITH 309, GRAVEL
m. Ij AND 159, FINESI GRAVEL SuBRounoer
TO ROUNDED Tawmp, M OoDELATELY T\ONT

HNU= 2.6

-
R
|

BROwN ) MODELATE Ly LOOSE | MEDIUN, SARD . K= 0,

47+ GrmEL - Sud ANGUAR. TO SUBROUNDED
10159, Tmes

16 )0

RARARELEEE RARLREBERE

S
|
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FRED C. HART ASSOCIATES, INC. | "W o J
LO‘ OF TEST SORING g §
OESCRIPTION AMEMARKS i sg

SILY WITH 20-309, Ciug SAND , < 5% 6 HNUZ 0
{6 1.0 WMODELATELY TIGWT, BRAWN TO QL0 B&aued.

GRADES TO SILT WITH 0% Ciay <109
Fing SAND anbD <B% GRAWEL .

& BROWN MopgeATEL) WOSE DRy T PAMP HNU=0
{7 |1.0 PooRLy SORTED MEDIUM — FE Samd
L10%e FimES . 309, SuBROUMTED Tt
Sud nubw—nﬁ— GCLAVEL .

D
o

BROWN PoORLY SORTED MEDIUM —FINg HNW= 0.
‘5 1.0 SAND. WiItH 309 SUGZOUNDED TO
sUBANGULAR. GRAVEL K K10 P Fines

95

BROWN Fiese SAND, <10 % Fings  20-307, HNU= 0,

19 [v.0 SILT | RED-BROWN -~MOTTLED | FIRM

L LA LN LA LA B L B BLAN I AL LR NI I I B

:

BROWN \MODEQATELY LPOSE [ DRy T0 DAMP Hnuz el
20|18 Poowrly SORTED WMEDIuM=— FINE SAND.
L10% Fines , 307 Sugrsmnpep TO
SUBANGULAE GRAVEL.

R

.IIIIITI|I1T

BROWN MEDIVM To FINE SAND wWith <107
20 1.0 FINES | 1070 SUBANGULAR TO SWBRIUNDED
rbuwu.', MODERATELY (POSE | PoorLy So&red,
Dey To DAMP.

HNW = 0.6

IBARERARE

1o
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S0AMNG NO.
FRED C. HART ASSOCIATES, INC. MWOBM
-
’f:« LOQ OF TEST BORING g
Vs, :
‘4\ ’Qod - 8
A (S
) Ay OESCRISTION AEMARKS =
o BROWN MBDIUM To FINE SAND |, <10 % FInes, | unuz 0.4
- 22 {1.5 30% GRAVEL, I5% sSuBANauLas To mj
o GRAVEL , NODERATELY LOOSE ,
n
:-HS BROWN MEDIWM CAND | <S% Fings, 30-409, W= 0.2 =
: 231t GRAVEL | susansu\a'. To P-O\AND!/D. DRy, _
. PooRLy SOATED.
:-120 BROWN To RED BROWN DRy To DAMP, TILHT, UNU= 0.2 —
= 2441.0 MEDINW SAMD AnD G2OWE L) PooRLy !
. SoRTED. -
C
L-— 5 .
- BROWN To KED—&EONN' MoODERATE Ly TieuT
- 25|10 DAMP TD MoiST, MEDIMM— FINE sanb AND | HNUS 0.4
. GRAVEL — poorely SORTEP .
-
-
r amd
{30
o BROWN TO RED-BROWN PooZLy Se€TED HNU= O
- 26 {1.5 GRAVEL. AND MEDIUM cAwD |
r—
-
:*35 BROWN | MODERATELY LOOSE | MEDIUM SANP HNV=0 —
— 27110 AND POORLY SORTED GRMEL . 20-309, FINES
L
-
e
—{U0 |
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PeGO e Of
GORNG NO.
FRED C. HART ASSOCIATES, INC. “MWOBM
3 A LO® OF TEST SORING i g
) ’f&ff © sg
f 5 p"f’ DESCRIPTION REMARKS § 5
- BROWN MODERATELY LOOSE PORLY 50 w3
- (28 I5 ORAVREL AND NEDIMM SAWD. Huuzo
'_—N‘E BROWN , WET, PooRLY SoRTED GRAVEL WA= O
— 29|\.0 20% MEOIWM -~ FINE SAND
:—l’ﬁe BROWN WET, MODERNTELY TIeMT PooRLY wNU= 0
- 30 |15 SoRTED MEDIUM SAND AND GRAVEL.
:-55 EJ Guw—mwulwc\’l MopERRATELY '\'\(;H'T‘, Poory HNu=p
- M " gmlugmuﬂ SAaND AND GRANEL.
0 Ggw-amu,wa‘\" WMIDERATELY LOOSE | PooRLY HNU=0
- |32{1.0 SORTED , MEDIUM  SAND ARD FiNG GRAVEL.
e GRAY~BROWN W ET | MODERATELY TT6HT WUz 0
- {3310 PooRLy SORTEP | MEDIUM SAND AND
. GRIWEL .
-




Page l of _-,7__

FRED C. HART ASSOCIATES, INC. | *Stae™h

LOG OF TEST BOAING

RED-BROWN WET, MODERATELY TIHT, MEDYUN] SAND

M ys AND GRAEL I TTH ANGWLAR GXay Rpck
5 FRAGM ENTS
C
15 RED-BROWN | MODERATELY TI6HT POORLY Sotep] HNN=0 -
- 15 .5 GRAVEL AND conese SAND.
y_
-
-
-
b - —
—180 RED-BRIWN POORLY SORTED GLAVEL AND HNN=0
L 3 |10 COARSE SAND.GRADES TO yery HARP
; LIMESTORE [SHALE RaCK FRAGMENTS
103 RED-BROWN POORLY S0RTED GRAVEL, 20% | BMW= o i
- 37110 CORRSE— MEDIUM SBND | K209 SILT,
ol MODEQATELY TeHT  WET WIH RoCK
B FRAGMENTS .
i B
- |38
P
r
=
-
195 -
N
-
=
- -
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FRED C. HART ASSOCIATES, INC. Wy
SOMING NO. ' TEST BORING LOG } | t
M
no.%cf NO.. NAME o.ocmon',
|/ TORAUINE. GiHE ¥
ORILLING CONTRACTOR. ORILLERN R, (5 o
i . - el 72
HART GEOLOGIST. OFFICE ~ L
? S S CQARDIN A D
ORILLING EQUIPMENT. METHOD $IZL TYPE OF BT SAMPLING MET 3
|_CABLE Tl Us w2 POMINAL SPuT 2&0&’ '4&?@"?2 Zl 'z'_é
weLL TALLED? | CAS MAT.. OtA. SCREEN: 5. 4C)
ves NO O |2“ sTYNLESS TYPR_304 _ MAT. STA/ALESS LENGTH /07 OW. 2 ” sior sizt g ¢/g
ELEVATION OF:  GROUND SURFACE TOP OF WELL CASING TOP & BOTTOM SCAEEN GW SURPACE OATE
(FT. ASOVE M.S.L.)
REMARKS:

LOG OF TEST SBORING

WELL CONMNST.
GRAPHIC
LITHO LOG

OCSCRIPTION REMARK S

MO SAMPLES (OLLECTEQ ' REFER
TC MWOSAM LOG FOR O-/957

TD (45 °

['f'l'l'l'l_'l'l'l'l'l'l'lv

o .

o
Proportiens Used: Trece 3 0-10%, Littlg 3 10-20%, Seme s 20-38%, And » 36-80%
Sameiing ABBrevistions: 38 s Saiit Seeen, ST 3 Sheldy Tube, CHC » Continugus Soil Coare




: Page [ ot _7
FRED C. HART ASSOCIATES, INC. [ S
N To LAORL
o TEST BORING LOG ]
T NO. LOCATION
ORSneTid Moar LDrL | “BORANE L omio v
ORILLING CONTRACTOR. ORILLER TRAILSR .
BOWSER MORNER | TJEFF RIDDLE ®
HAAT GEOLOG|ST. OFFiCL N g X o x
OEORGE HUNZEKER |, PITTSBUROH _
DAILLING EQUIPMENT. METNOO SIZL TYPE OF BIT SAMPLING METHOO | START Fitasn o
CABLE TooL RIG SpLIT Spoon) 05/21/90—
WELL INSTALLED?[ CASING MAT. OIA. [ SCAEEN: ; .

[_ves No O ¥ STmLESS TYPE SLOTYED MAT. STAINLESS LenaTd 20 OW. 2”7 g o7 size
ELEVATION OF:  GROUND SURFACE TOP OF WELL CASING TOP & BOTTOM SCREEN GW SURFACE OATE
(FT. ABOVE M.S.L.)

REMARKS:
LOG OF TEST BORING ]
1
2 |43
ODESCRIPTION REMARKS 3 53

—$ BrowN - TAN (DARSE SAND WITH ROUNDEO HNUZ0
; } 1.5 GRAWEL . PodRLY Q!RTED) PRY , WOSE LY
- PACKED. GRADES To A FINER SAND
5 WITHOUT GRAVEL AT AppROXIMATELY
[ 7 CgeT.

' BROWN ~ THN SILTY SAND , COHESIVE | DRy HNW=0
- 12 .5 WITH NINOR ANOUNTS OF IRON ITAINING
L
= 0

1] ) NUz

5 TAN = LIGHT BROWN DKy PoorRLY SoRTED #*
~ |3 |l15 MEDIUM SAND WITH A LARQE AMOUNT oF
L LARGE ROUNDED PEBSLES AND GRAVEL.
E&L——L—_—_—————ﬂ———;—

Progertient Used: Trece s 0-10%, Liltle s 10-20%, Seme a 20-38%, And s 38-80%
*a . @it Cnana ST - Qhalhe Tube. CSC 3 Continneue Seil Core

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

—1$




2 7

. Page .= of

FRED C. HART ASSOCIATES, INC. | "o

-
LOG OF TEST SOAING
PLHe 1.8
G‘\ -J - g
o N g
) T OESCRIPTION REMARKS % |83
BRIWN SILTY MEDIUN SAND AND GRAVEL . 4'—'
- 4y |05 mty‘; sawmo AMD CONESNVE, GRADES TO A HNU= 0
- FINE SAND AT APpROXimMaL/ 22 FEET
—25 TAN-BROWN FINE SAND WITH PooRLy soRTen | HNW=O0
C s |10 RouNDED GRAMEL . DRy AND NOW- COMESIVE -
) E
— 20 BROWN SILTY FINE—MEDMM SPND , CoHESNE| HNU=0
~ o [10 DRY. .
:_35 BROWN SILTy CORRSE SAMD AND PooRLY HNU=0
L 7 (1.0 SORTED, SEMI-ROWNDED GRANEL .
) p—
C
— 40 BROWN COARSE SAND WITH pooruy SORTED, | HNU=O
:- 8 LY SEM1-R0uUNPED GRAVEL .
— 45 BROWN MEDIUN — COMRSE SAUD WiTH HNU= |
a9 15 Pookiy SORTED, SEMI-ROUNDED GRAVEL
C AND ANGULAR ROCK FRAGMEWNTS .
p— So




R AR REARRERERERE LD LE LR RS LA BRARERE N

-J
(~]

&

‘1'u||[||_rll]l[T|l|ll

1o |15
18,28
2115
13|10
4|10
15 1.2

3

FRED C. HART ASSOCIATES, INC.

SORING NO.
MWoaMm

LOG OF TEST BORING

SORTED , SEMI-ROUnOLD LEAVEL AND RocK
FRAGMENTS .

TAN- BROWN CIARSE SoD AND poorLy 30 eTED
GRAMNEL WITH LAZeE BMOUNT of TAREGULA

ANGULAR. ROCK FRAGMENTS . Doy veey
DeNse | varyp

TAN-BROWN CORRSE SAND AND GRAVEL
WITH IRREGULAR ROCK qmamem's) POORLY/

SeRTED ) SLIGRTLY YA2IST

(MINOR  AMOUNT OF VERY pURE COARSE
AUWARTZ SAND ) .

TAN-BROWN CTOARSE SAND AND pooliy
SORTED GRAVEL WITH ANGULAR ROCK

FRAGMENTS . SUGHTLY MOIST,

TAMU-BROWN (OARSE SAWD AND DOORLY
SowxTed coayl WITH ANGULAR ROCXK

FRACMENTS | MO L ST

TRAN-BROWN GLTY CLAY wiT™H SAND AND
GRAVEL . CoHeSIVE MND 'DQ.Y.

HNW=o

HNuU=o

RNU=0

HNu=o

HN=p

WELL CONST.

5

LITHO LOG

OESCRIFTION AMEMARKS
u‘w - - CORRSE 3 > W
tOMM AN poo Ly WU =0




FRED C. HART ASSOCIATES, INC.

LOG OF TEST BOAING

TAN-BROWN COMRSE SAND WITH peo

AND DRY . DISTINCTIVE LAYERING (varve-
LIKE) NOTICEO WITH 1N CLRY 1IN I30LATED
ZONES.

- |15 SeRTLD GRANEL , MOIST

— 5 BROWW TR CORRSE GAND AND PooRLy HNU=0
S AL SORTED GRAVEL.

a0 WITH Mo

. BRJIM’GRhy 6“"‘-y H’NM=0
—~ |13}l AMOUNTS QF CORRSE D. DEWSE, CoMphcT,

C

n

P

D
N

BROWN CORRSE SAND AND pooriy SORTED | HNu=o
19 ]1.0 GRAVEL., DRY.

8

TAN-BROWN CORRSE SAND AND POORLY BNu=0
20 |1.35 SORTRD GRAVEL, DRY

&

BRowl) COMRSE SAND AND POORLY SORTED HNU= O
yARIR: GRAVEL GRADING TO A MEDIUM SAND,
SLIGHTLY MOIST,

rrrrrrrrrprrrrryvrtp e et ey et

o




Pnoo.l. of.J_
FRED C. HART ASSOCIATES, INC. [“rrancs ;]

4 I

L
o —

BROWN COARSE SARD AND POORLY SORTED| Haw=o
2215 GRAVEL WITH DENSE  HARD AND SLIGWTLY

CoMpRcT ROCK F&&emem‘; (WARDPAN)

WELL CONST.

SULIGHTLY MO ST

o

N

-5 BROWN COARSE. SAND AND poorLy SORTED Hu=o -

- 23|10 GRAVEL . COMPACT | Dy (HA&DPN) -
120 BROWN COARSE SAND AND poofiy SORTED | HNU=O B

N pIT S Wo) GRAVEL .

125 BROWN COBRSE SAN i

N ARS D AND pooriy SorTED =

N 2511.0 GRAWEL WITH ANGULAR ROCK FRPGMENTS. HNU=0

—

3
T

TRN-BROWN COARSE ShWD AND pooRLy HNU=o
2 1.5 SOoRTED GRAWEL WITH LARGE ROCK.

FRReMENTS | COMPACT | TRY .

\.

TAN- BROWN COARSE SAND AND poorry | KNWFD
2719 SORTED GRAVEL. , MSTINCT GRAVEL
2ONE APPEARS WET, WHERERS, SAND
LRyerS AL Dry.

IS R A
1

3
T




28 |\5

291128

30 p25

NS RN RN RN R RN R RN AR

-

3 |o.5

BB RERERE

[ &

R RERRRERERRRERERE
s

3

Puo.fl_ of-7_‘

ORNG NO.
FRED C. HART ASSOCIATES, INC. AWM
09
LOG OF TEST GORING 'g
OESCRIPTION ATMARKS é
TAN-BROWN COARSE SAWD AND Pooriy SOBEN HNU=OD
GRANEL . NON-COMESNE AND MaisT.
BROWN —TAN CORRSE SAND AMND Semi- | HaU=o
tzoMNUE-D) POORLY SofTED GRAVEL.
NON COMEsIyE n WET.
BROWN MEDIUM=- CoARSE SAND WITH Hau=o0
PoolLY SORTED , SEMI-ROUNDED GRAWEL,
NON- CORESNG | WET.,
POORLY SORTED GRAVEL WITH BROWN MEDWM HNuUu= 0

ARSE SHnD, NON-COMESWVE AP WET.

SAMPLE. N»vw»m_y NOT TRAKEN AT Ths
INTERVAL .

GRAEL WITH BROWN Conrse SAND, pooRLYy

SORTED ) S&M\‘ROMNDED’ MNON~COHESIW £
WET, ?

-1

LITHO LOG

S




33

34

3%

ELARARA RN AR AN AR R R R

R

&

El

\

SRERERE DR RN AR LN LR

|
3

.25

Page

7

]

1

FRED C. HART ASSOCIATES, INC.

SORING NO.
MW ™M

LOG OF TEST BORING

BROWN COMSE—MEDIUM SAND WITH PoorLy
SORTED GRAVEL , NOW-CoMESNE,WET.

GRAVEL AND BROWN COAKSE SNAD(DOOG-LY

SORTED | sSeni- Rnunpep) WeT

GRMNEL AND BROWN MZDIAM —CONST SAP
PoomLy Goc-TED, weT | SEM| ~R0uNDED |

GRAVEL AND BROWN MEDIUM-CIARSE SARD,
PooRLy SORTED | SEMI-ROUNPED WET.

GRAVEL NOD BrowN MEDMW-COPRSE SAND,
POORLY SORTRD SEMI-ROMNDED ) WeT

BROWN COARSE SAND W ITH SMALL AMOUNTS
OF PcoRLYy SORTED GRAVEL , WeT,

HNU=zo

HNU=o

HNU=o

BNuczo

Heouzo

HauUu= o

wELL CONSY

!







APPENDIX C

PERIMETER MONITORING WELL
CONSTRUCTION DIAGRAMS



‘“ MONITORING WELL MW—11
A MCLAREN /HART

PROJECT: CARDINGTON ROAD LANDFILL SITE LOCATION: MORANE, OHIO

DRILLING METHOD: casLe ToOL DATES OF COMPLETION: o/8/88 - 9/19/89
DRILLING CONTRACTOR: wmiD-€ASTERN GEOTECH GEOLOGIST: SHELDS, McCREA

815.96
TOP—OF — CASING
ELEVATION (MSL) '

6"e
CASING

WELL -

813.52 CASING
CONCRETE PAD
ELEVATION (MSL) ~ ]

90’

A 126.3°
(6"

TOTAL
DEPTH

//AMPAD

P R P R R N R R R R R R R R RN R AR A4

s SIUCA SAND
] FLTER PACK

ALL OEPTHS ARE APPROXIMATE
b




S
‘“ MONITORING WELL MW—1R
A McLAREN /HART

PROJECT: CARDINGTON ROAD LANDALL SITE LOCATION: MORANE, OHIO

DRILLING METHOD: casLe TOOL DATES OF COMPLETION: 10/9/89 - 11/2/89
DRILLUNG CONTRACTOR: MID-EASTERN GEOTECH GEOLOGIST: SHIELDS, FLEMING, SHAWLEY, MoCREA

816.06
TOP—OF —CASING
ELEVATION (MSL) '

SURFACE
CASING

813.58
CONCRETE PAD
ELEVATION (MSL) T

AN

A Y
\
\
\
\
\
\
N
A Y
\
\ Al
214.0'
255°
TOTAL
V/ DEPTH
// CONCRETE PAD
Ly aaasN | BENTONITE
EaNNaae] CEMENT méu'r 1
BENTONITE
SEAL
] SWICA SAND
o] FLTER PACK "o
(0.01" SLOT
SCREEN)

ALL DEPTHS ARE APPROXIMATE




l A‘\ MONITORING WELL MW-21

MCcLAREN /HART
PROJECT: CARDINGTON ROAD LANDAILL SITE LOCATION: MORAINE, OHO
DRILLING METHOD: casLE TOOL DATES OF COMPLETION: s/28/89 - 9/7/89

ORILLING CONTRACTOR: MID-EASTERN GeoTECH GEOLOGIST: sHiEws

845.75
TOP-~OF-CASING
ELEVATION (MSL)
6"¢
CASING
843.47
CONCRETE PAD
ELEVATION (MSL) Z 70—
N
N\
A Y
N\
\ N\
N\ N\
\ N\
\ N N\
N N\
N AR
\ N\
N N\
\ AR
N\ A
N AR
N NY 158.5°
S EE TOTAL
7// N NN DEPTH
/ 7/)| CONCRETE PAD X
\
\
N\
Lxsaaa | BENTONITE
N Naaaa| CEMENT cm{ur
BENTONITE
SEAL
wiiw] SIUCA SAND — "
] FLTER PACK . — 2"s
121 4o p— sLoT
S SCREEN)

ALL DEPTHS ARE APPROXIMATE




ﬁ
‘\‘ MONITORING WELL _MW—3A
A McLAREN /HART

PRQUJUECT: CARDINGTON ROAD LANDFILL SITE LOCATION: MORANE, OHO
DRILLING METHOD: casLE ToOL DATES OF COMPLETION: 7/3/90 - 7/7/%0
DRILLING CONTRACTOR: BOWSER-MORNER GEOLOGIST: rLaminG
866.71
TOP—-OF-CASING

ELEVATION (MSL)

8¢ SURFACE
CASING -
i
-
865.57 CASNG |
CONCRETE PAD

/% CONCRETE PAD

S3y| BENTONITE /
NN CEMENT GROUT

BENTONITE °

] SIUCA SAND
w1 AILTER PACK

ALL DEPTHS ARE APPROXIMATE




‘\‘ MONITORING WELL _ MW-31
A McLAREN /HART

PROJECT: CARDINGTON ROAD LANDFILL SITE LOCATION: MORAINE, OHIO

DRILLING METHOD: casLe ToOL DATES OF COMPLETION: 7/28/88 - 8/10/89
DRILLING CONTRACTOR: MID-EASTERN GEOTECH GEOLOGIST: ROYEX, MeCREA, SHIELDS

866.47
TOP—OF—CASING
ELEVATION (MSL)
6o
CASING .
2"
WELL -
864.13 CASING
CONCRETE PAD
Yy

ELEVATION (MSL)

)
N\
N
N\
N
N
N
N\
N\
N\
)
N
N\
17.5° N
N
150' : 165l
N DEPTH
/| CONCRETE PAD 3
N
\
DN BENTONITE
EAI3NN| CEMENT GC/I.IT
BENTOMITE
SEAL 1
¥ o
T B —
ST STUCA SAND b — B "
L ALTER PACK ' B — k& -
12 40 Fl=——pg—(0.01" sLoT
E{—F:  screeN)
l b —
? 5, s— !
R

ALL DEPTHS ARE APPROXIMATE




MONITORING WELL MW-3R

N\

A

McLAREN /HART
PROJECT: CARDINGTON ROAD LANDFILL SITE LOCATION: MORAINE, OHIO
DRILLING METHOD: casLe TOOL DATES OF COMPLETION: 11/3/89 - 12/18/89

DRILLING CONTRACTOR: miD-eASTERN GEOTECH GEOLOGIST: McCREAFLEMING

866.52
TOP—-OF-CASING
ELEVATION (MSL)

6'e
CASING

v |
WELL —te
863.89 CASING

CONCRETE PAD
ELEVATION (MSL) 7

O8IV PP PIIII PP PP P70/ 77727
PPV IIP I PP7 PP 227772772277 272777 7R\

300.0°
TOTAL
/ DEPTH
T4 conemere a0 .
295.0
(6"9)
Laas sy BENTONITE
I ConeT Gréur
BENTONITE
SEAL
e SIICA SAND l T ::'::::: p—
7S] AILTER PACK . ] — 2"e
120" 30 El— 0.01" SLOT
A ——Fd  SCREEN)
: i 1
............. ~1

ALL DEPTHS ARE APPROXIMATE




‘\‘ MONITORING WELL _MW—41
A MCLAREN /HART

PROJECT: CARDINGTON ROAD LANDFILL SITE LOCATION: MORAINE, OHIO

DRILLING METHOD: casLe TooL DATES OF COMPLETION: 8/11/89 - 8/25/89
DRILLING CONTRACTOR: MID-EASTERN GEOTECH GEOLOGIST: MoCREA,SHIELDS

865.53
TOP—OF—CASING
ELEVATION (MSL)
6’0
CASING i}
2"e
WELL —f =
864.19 CASING
CONCRETE PAD
ELEVATION (MSL) m\ \ W,
N
N
N\
N
N
N
AS
N
\
A
A
~
hY
f N
AT e
' \
7 ‘o X DEPTH
/ CONCRETE PAD S
A}
3
Lvsasvy| BENTOMITE N
Y] e Gadur N
N
BENTONITE
SEAL
v SIUCA SAND — .
<] FILTER PACK P 2"¢
— =+-(0.01" sLoT
—Fi  SCREEN)
—F3
|

------
......
e
'''''''''

IRy Y
-]

L-ALL DEPTHS ARE APPROXIMATE




M

N

MONITORING WELL _MW-5A

—

PROJECT: CARDINGTON ROAD LANDALL SITE

LOCATION: MORAINE, OHIO

DRILLING METHOD: casLe TOOL
DRILLING CONTRACTOR: MID—EASTERN GEOTECH

DATES OF COMPLETION: 7/24/80 - 7/27/89
GEOLOGIST: s+weLos

831.68

TOP—OF—CASING
ELEVATION (MSL)

ALL DEPTHS ARE APPROXIMATE

69
CASING i}
2"e
WELL -
829.79 CASING

CONCRETE PAD
ELEVATION (MSL) | Z y
:
A Y
\
N
\
\
\
\
\
\
14.5' 3
N
50 N 64.5'
(679) N TOTAL
/// N DEPTH
CONCRETE PAD ~
7 N
N
AY
F—
Lsaanan| BENTONITE
NN CoET GreuT
| 1,
SENTONITE
SEAL
;--'I SILICA SAND —
] ALTER PACK p— 2"e
— (0.01" sLOT
— SCREEN)
il S—

Ak
.......
LA
AR




A

MCLAREN /HART

MONITORING WELL _MW-51

PROJECT: CARDINGTON ROAD LANDFILL SITE

LOCATION: MORAINE, OHIO

DRILLING METHOD: casLe TOOL
DRILLING CONTRACTOR: MID-EASTERN GEOTECH

DATES OF COMPLETION: 10/31/89 - 11/8/89
GEOLOGIST: reminG

833.46

TOP—-OF —-CASING

ELEVATION (MSL)
8"s

CASING

831.23
CONCRETE PAD
ELEVATION (MSL) ~ ]

2"'e
WELL —Fo
CASING

M.z
7% CONCRETE PAD 119.0°
(6"s)
am- 4.0
i SWICA SAND

130.5'
TOTAL
DEPTH

P PR R R R R R R R R R R R R R R R N R R a4
P R R AR R R N N R R R N R R N N R R R RN

| PLTER PACK

ALL DEPTHS ARE APPROXIMATE




‘\‘ MONITORING WELL MW—5R
A McLAREN /HART

PROJECT: CARDINGTON ROAD LANDAILL SITE LOCATION: MORAINE, OHIO

DRILLING METHOD: cas.e ToOL DATES OF COMPLETION: 9/28/89 - 10/30/89
DRILLING CONTRACTOR: MID-EASTERN GEOTECH GEOLOGIST: McCREAROYEK

832.13
TOP—OF - CASING
ELEVATION (MSL)

69
CASING — ]
2"'e
WELL
830.18 CASING
CONCRETE PAD .
ELEVATION (MSL) I
66.0°
(10"9)
232-5 : 256.6'
N TOTAL
>
//// CONCRETE PAD S DEPTH
N
N\
N
ENANNS N BENTONITE N
PN ceMenT eaéur S
A
N\

BENTONITE
SEAL

S| SIUCA SAND
SIRNRY ALTER PACK

.........

29
(0.01" SLOT
SCREEN)

ALL DEPTHS ARE APPROXIMATE




M.

MONITORING WELL _MW-—6A

PROJECT: CARDINGTON ROAD LANDFILL SITE

LOCATION: MORANE, OHIO

DRILLING METHOD: caste TooL

DATES OF COMPLETION: 7/20/89 - 7/21/88

DRILLING CONTRACTOR: MID-EASTERN GeOTECH GEOLOGIST: swewos

830.85
TOP—-OF —CASING
ELEVATION (MSL)

6”9 SURFACE
CASING

828.12
CONCRETE PAD
ELEVATION (MSL) ~]

SU PN wam—

.

ALL DEPTHS ARE APPROXIMATE

39. 58.3'
TOTAL
// / DEPTH
/ /J CONCRETE PAD
Lasvany| BENTONITE
‘QSQEEE CEMENT a«{m
BENTONITE
SEAL
] SWICA SAND ks
7] ALTER PAK 2’0
*4—(0.01" SL?T
[' .............. Sy
P

.
.
e
-----
................




N—

MW-71

‘\‘ MONITORING WELL
A McLAREN /HART

PROJECT: CARDINGTON ROAD LANDFILL SITE LOCATION: MORANE, OHO

DRILLING METHOD: casLe TooL
DRILLING CONTRACTOR: MID-EASTERN GEOTECH GEOLOGIST: sHiELDS

DATES OF COMPLETION: 9/21/89 - 10/9/89

ELEVATION (MSL)

W

845.12
844.75 ASPHALT PAD
TOP—-OF —CASING ELEVATION (MSL)

) sonr on

“““

saasss] pentoniTeE /
IAINY| cEMENT crOUT

A Y \
A N\
X N
2 | R
WELL — ’ NN 6"
CASING N NN CASING
N NN
A Y N\
N\ “
N\ ~
\ \
134.0° 3 3
A Y \
134.4° [ \
(6 ll‘) : 2
\ AN »
N N 148.5
N N TOTAL
N N DEPTH
\ N
\ N
\ N\
\ N
\ AY

ALL DEPTHS ARE APPROXIMATE

e [pm—
frl—— 2"e
SEAL ! 10.0' ] —— 4 (0.01" SLOT
f:d——=F3  SCREEN)
e l [ —F3 {
0] SIUCA SAND G, S—
] ALTER PACK P

A -



M.

MONITORING WELL _MW-—8A

PROJECT: CARDINGTON ROAD LANDFILL SITE

LOCATION: MORAINE, OHIO

DRILLING METHOD: casL.e ToOL
DRILLING CONTRACTOR: BOWSER-MORNER

DATES OF COMPLETION: 7/s5/80 - 7/8/90
GEOLOGIST: HUNZEXER

841.72
TOP—OF—CASING
ELEVATION (MSL)

CASING

839.65
CONCRETE PAD
ELEVATION (MSL)

7/ CONCRETE PAD

“““

8”9 SURFACE _______ |

o] SWICA SAND
=51 PLTER PACK

67.0'
TOTAL

DEPTH

2
(o.01" sLot
SCREEN)

ALL DEPTHS ARE APPROXIMATE




‘\‘ MONITORING WELL MW-—81
A McLAREN /HART

PROJECT: CARDINGTON ROAD LANDFILL SITE LOCATION: MORANE, OHIO
DRILLING METHOD: casLe ToOL DATES OF COMPLETION: s/26/90 - 6/29/90{
DRILLING CONTRACTOR: 80OWSER-MORNER GEOLOGIST: rLemnG

841.69

TOP—OF—CASING
ELEVATION (MSL)

8"9 SURFACE
CASING B
20
WELL —Fo=
839.72 CASING
CONCRETE PAD ~r
ELEVATION (MSL) Y777 s Y,
3
\
b Y
\
\
N
\
by
\
70.0' 3
ORI
117.5' N 137.6°
N TOTAL
/ N DEPTH
D) concncre ono 3
1 R
by 33Nyl BENTONITE / E
ANNANN| CEMENT GROUT N
{ N
T
BENTONITE -
AL 3.0
el SIUCA SAND p———
' .. :-'.'.‘ FILTER PACK . — 2.u’
15.0 p— (0.01" SLOT
p— SCREEN)

ALL DEPTHS ARE APPROXIMATE

S




M.

MONITORING WELL _MW-—-8M

PROJECT: CARDINGTON ROAD LANDFILL SITE

LOCATION: MORAINE, OHIO

DRILLING METHOD: casLe TOOL
DRILUNG CONTRACTOR: B8OWSER-MORNER

DATES OF COMPLETION: &/20/90 - 8/26/90
GEOLOGIST: fLaanG

842.29
TOP—OF—CASING
ELEVATION (MSL)

8"# SURFACE
CASING

840.23
CONCRETE PAD
ELEVATION (MSL)

Y%

CONCRETE PAD

BENTONITE /
CEMENT GROUT

' L4
777
7/
7777
77/
r77

2"e
WELL —
CASING

OIS 77/

192.1°
TOTAL
OEPTH

] SWICA SAND
Sl FILTER PACK

o
. o
------

20
(0.01" sLoT
SCREEN)

ALL DEPTHS ARE APPROXIMATE




‘\‘ MONITORING WELL MW—91
A McLAREN /HART
PROJECT: CARDINGTON ROAD LANDFILL SITE LOCATION: MORAINE, OHIO
DRILLING METHOD: caaLe TooL DATES OF COMPLETION: e/28/80 - 7/5/90
DRILLING CONTRACTOR: BOWSER-MORNER GEOLOGIST: HUNZEXER
850.86
TOP-—-0OF—CASING
ELEVATION (MSL)
8"e
CASING )
20
WELL ——Fo
849.34 CASING
CONCRETE PAD
ELEVATION (MSL) £ .
3 \
3 3
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QUALITY ASSURANCE/QUALITY CONTROL
and DATA SUFFICIENCY
TECHNICAL MEMORANDUM

CARDINGTON ROAD LANDFILL SITE
MORAINE, OHIO

1.0 INTRODUCTION

The Remedial Investigation/Feasibility Study (RI/FS) Work Plan for the Carding-
ton Road Landfill Site (herein after referred to as "the Site") presented a de-
tailed series of field activities designed to evaluate the potential presence of
chemical constituents, if any, at the Site and to assess the potential routes of
chemical constituent migration from the Site. One of the RI activities defined
as Task 3.0 in the RI Work Plan included a detailed quality assurance/quality
control (QA/QC) evaluation of the analytical data collected during the various
RI field activities including but not limited to the ground water, sediments,
seeps, surface water, and intrusive borings investigations, and a data suffi-
ciency evaluation of the validated data.

This Technical Memorandum summarizes the various procedures followed during the
data validation, the QA/QC parameters reviewed, laboratory QC procedures pertin-
ent to the validation, specific concerns identified during the data validation,
and the results of the data sufficiency evaluation. These activities generally
comply with the specifications presented in the RI/FS Work Plan, the Sample
Analysis Plan (SAP), and the Quality Assurance Project Plan (QAPP) revised and
submitted by Hart Engineers Midwest, Inc. in 1989 and the USEPA documents on
Laboratory Data Validation for Evaluating Organics, Pesticides, and Inorganic
Analyses. Any deviations from the procedures outlined in these documents are
noted.

1.1 TASK PURPOSE AND SCOPE

The primary objectives of Task 3.0 of the RI Work Plan are to evaluate the QA/QC
evaluation of the analytical procedures to ensure the validity of the analytical
results and to evaluate the sufficiency of the data. The laboratory analytical
results were subjected to a QA/QC evaluation to determine whether the results
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have met the requirements outlined in the project SAP and QAPP and the USEPA
documents for validation and are within acceptable limits. The validated data
from each media were then compared to determine whether sufficient information
is present to address the project objectives established for the RI Work Plan.
The objectives addressed by the data sufficiency review include:

0 the determination of whether ground water contamination has occurred
on-site or off-site;

0 the determination of the concentrations and vertical and horizontal
contamination, if any;

0 the identification of the presence or absence of contaminated soil
and/or sediment on-site or adjacent to the Site;

0 the identification of the presence or absence of site related air
contamination on or adjacent to the Site;

] the identification of the physical site features that may affect
contaminant migration, containment, or remediation; and,

0 the development of sufficient data and information to support the Risk
Assessment and the Feasibility Study.

The scope of this task focussed on evaluating and organizing the information and
data collected during the site investigation in such a way that the relation-
ships between site investigations for each site media would be assessed. The
detailed findings of the individual media investigations are presented in separ-
ate Technical Memoranda and are not repeated herein. The purpose of the data
sufficiency evaluation in this Technical Memorandum is to provide a brief assess-
ment of the applicability of the data for purposes of determining the conditions
resulting from the Site.

Each of the individual tasks supplied information on specific media at the Site.
The purpose of each investigation can be summarized as follows:
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0 Terrain conductivity survey data would be used to define the waste
boundaries at the site, to determine 1likely locations of high con-
ductivity materials within the waste, and to determine possible intru-
sive boring locations.

0 On-site vent gas, vent 1liquids, and Tleachate head well fluids data
would be used to characterize the chemical nature of the waste in the
lTandfill.

) Quantitative ground water level and quality data would be used to estab-
lish the site specific hydrogeologic and ground water quality and the
potential chemical migration pathways, if any.

0 Qualitative residential/production well water 1level and quality data
would be used to evaluate the present and potential effects of the site
on the existing residential and production well water quality in the
study area. Also a comparison‘analysis would be performed between the
chemicals potentially emanating from the Site and the water quality of
the existing wells.

0 Quantitative surface soil and sediment data would be used to determine
the presence or absence or extent of on-site and off-site soil and sedi-
ment contamination due to site activities.

0 Soil samples from the cover materials were tested to assess the poten-
tial for leachate generation and migration from the Site.

) Quantitative surface water quality from the ponds and the identified
seeps would be used to determine the presence or absence of on-site and
off-site surface water contamination which may be related to the prior
site activities.

(CRC-113/3)
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2.0 DATA VALIDATION METHODOLOGY 112
2.1 FIELD QUALITY CONTROL PROTOCOLS

Field duplicates, field blanks, and trip blanks were collected and submitted to
the analytical laboratory to provide a means to assess the quality of the ana-
lytical data generated from the sampling program. Field duplicate samples were
assessed to determine sampling and analytical reproducibility. Field and trip
blank samples were assessed to determine if procedural contamination and cross-
contamination occurred during sample shipment and storage.

In general, one trip biank was collected for each sample shipping container hold-
ing liquid and ir samples for volatile organic compounds (VOC) analyses. One
field duplicate sample was collected for every ten investigative samples collec-
ted during each sediment, soil and air sampling events. No field and trip
blanks were collected for soil and sediment samples.

Field ‘measurement data generated during many of the field activities incidental
of analytical testing included recording sampling elevations, determining well
depths, and verifying development and presampling purge volumes. The general QA
objective for field measurement data is the generation of reproducible and com-
parable measurements to a degree of accuracy consistent with the intended use of
the data.

2.2 DATA PROVIDED BY ANALYTICAL LABORATORY

The overall QA objective is to develop and implement procedures which would pro-
vide analytical .data of a sufficient quality consistent with its intended use
and which 'meets the requirements established for accuracy, precision, sensitiv-
ity, completeness, representativeness, and comparability.

The analytical 1laboratory was required to provide sufficient information on the
analytical test methods and results along with the appropriate data quality no-
tations for each sample submitted. The laboratory personnel reviewed the appro-
priate quality control data to assure the validity of the analytical results.
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A1l analytical and quality assurance procedures performed by the laboratory fol-
Towed the guidelines established in the SAP and QAPP. A narrative consisting of
a statement of samples received, description of any deviation from the QAPP,
explanation of qualification regarding data quality, reanalyses performed, des-
cription of difficulties encountered with sample shipment such as broken samples
or exceedance of holding times, and any other significant items encountered dur-
ing analyses were provided with each data package. The analytical and labora-
tory quality assurance documentation provided was then reviewed by MclLaren/Hart
for data completeness review and validation.

2.3 DATA COMPLETENESS REVIEW AND VALIDATION METHODOLOGY

Upon receipt of each data package from the analytical laboratory, Mclaren/Hart
conducted an evaluation of data accuracy, precision, sensitivity, and complete-
ness based on the requirements outlined in the SAP and QAPP, as well as the pro-
tocols established by USEPA. MclLaren/Hart conducted a systematic review of the
data for compliance with established QA/QC criteria based on the spike, dupli-
cate, and blank analytical results provided by the laboratory. Any out-of-con-
trol data points, data omissions, and data deficiencies by the laboratory were
identified during the review and validation activities. The data validation
determined data usability and the extent of data deficiency. Quality assurance
data validation summary reports were prepared for each analytical data package.
Reanalysis of specific samples were performed, if deemed necessary by the
laboratory and McLaren/Hart.

The analytical laboratories used are participants in the USEPA Contract Labora-
tory Program (CLP) for organic and inorganic testing. The level of QC effort
conformed to the protocols specified under the CLP program for the Routine Ana-
lytical Services (RAS) air parameters to be tested. The level of QC effort for
testing of inorganics (metals and cyanide) conformed to the protocols in SOW-
787. The 1level of QC effort for testing of target compound list (TCL) organics
including volatiles, semi-volatiles, and pesticides/PCBs conformed to the proto-
cols in SOW-787, EPA TO-14, EPA 600, and soil-gas sampling and analysis (SOP).
The Tlevel of QC effort for testing of TCL organics for drinking water criteria
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conformed to protocols in 40 CFR Part 136, October 26, 1984, entitled "Guide-
lines for Establishing Test Procedures for the.Analysis of Pollutants Under the
Clean Water Act; Final Rule and Interim Final Rule and Proposed Rule" or other
pertinent guidance as discussed with USEPA Region V personnel from the labora-
tory chemistry QA/QC group. The level of QC effort for testing of methane and
asbestos in air samples conformed to the protocols in NIOSH, "Manual of Analyt-
jcal Methods".

The 1laboratories were required to provide data meeting QA acceptance criteria
for ninety-five percent or more of all samples tested. Valid data (i.e., all QC
parameters within control 1limits) were required for all samples designated as
"background" samples. The laboratory was required to analyze an undigested con-
trol standard at the beginning and end of each run to evaluate instrument per-
formance. Analysis of a digested acidified reagent water laboratory blank was
required with each run to check the system for contaminants and interferences.

A1l data generated included data flags provided by the laboratory as well as
additional comments by the Data Reviewer. The laboratory-provided data flags
include such items as: the concentration below required detection limit; esti-
mated concentrations due to the poor spike recovery; and, concentration of chemi-
cals also found in the laboratory blank. The McLaren/Hart Data Reviewer com-
ments indicated whether the data are: usable as a quantitative concentration;
usable with caution as an estimated concentration; or, unusable due to out-of-
control QC results. The final qualifiers presented on the summary tables in the
individual Technical Memoranda included those from the Data Reviewer. Copies of
the Data Validation Summary sheets are included in Attachment B.

Non-conformance with the established quality control procedures by the labora-
tory was identified and controlled. No additional work which was dependent on
the non-conforming activities were performed until the non-conformance was cor-
rected. Corrective actions may have included but are not limited to:

0 re-evaluating the samples if holding time criteria and sample volume
permit;



resampling and analyzing;

evaluating and amending sampling and analytical procedures;
accepting data with an acknowledged level of uncertainty; and/or,
discarding the data.

o O O ©

In general, the guidelines and procedures used to validate and evaluate the
laboratory data are described in the USEPA documents “lLaboratory Data Validation
Functional Guidelines for Evaluating Organic Analyses" dated February 1, 1988
and "Laboratory Data Validation Functional Guidelines for Evaluating Inorganic
Analyses" dated July 1, 1988. Copies of these documents are included in
Attachment A.

These gquidelines are designed to offer guidance in laboratory data validation
and evaluation. Where specific Standard Operating Procedures (SOP) exist, defin-
itive performance requirements which are not sample dependent have been estab-
lished. These requirements cover specific areas including blanks, calibration
standards, calibration verification standards, laboratory control standards,
interference check standards, performance evaluation standard materials, and
tuning. Areas where no SOPs have been established and which are sample depen-
dent, only general guidance are given.

When evaluating data validity, information including the number of samples,
sampie number, sample matrices, blanks, field duplicates, field spikes, shipping
dates, and QC samples, if applicable, are essential for review. All criteria
affecting data validity must be evaluated. In instances where the contractual
requirements identified in the SAP and QAPP differ from the functional guide-
lines for these items, both sets of requirements are reviewed.

For organic analyses, the following requirements must be reviewed and evaluated:

0 Holding Times;
0 GC/MS Tuning;
0 Calibration;



Blanks;

Surrogate Recovery;

Matrix Spike/Matrix Spike Duplicate;

Field Duplicates;

Internal Standards Performance;

TCL Compound Identification;

Compound Quantitation and Reported Detection Limits; and,
Tentatively ldentified Compounds.

000000 O0

For inorganic analyses, the following requirements must be reviewed and evalu-
ated:

Holding Times;

g?lizration - Initial and Continuing Calibration Verification;
anks;

ICP Interference Check Sample;

Laboratory Control Sample;

Duplicate Sample;

Matrix Spike Sample;

Furnace Atomic Absorption QC;

ICP Serial Dilution;

Sample Result Verification; and,

Field Duplicates.

QCO0O0OO0OO0OO0CO0OO0OO0OO0O

For pesticide analyses, the following requirements must be reviewed and evalu-
ated:

Holding Times;

Pesticide Instrument Performance;

Calibration;

Blanks;

Surrogate Recovery;

Matrix Spike/Matrix Spike Duplicate;

Field Duplicates;

Compound Identification; and,

Compound Quantitation and Reported Detection Limits.

00000000 O0

Once the data have been reviewed and evaluated, data validation summary reports
which detail overall deficiencies, general laboratory performance and any dis-
cernible trends in data quality are prepared. Any mandatory actions which may
be required such as reanalyses or submittal of corrected forms are specified on
the summary reports. A contract laboratory submitting data which are out of
specification may be required to rerun or resubmit data; data which do not meet
specified requirements are never fully acceptable. The only exception is if the
nature of the sample itself 1imits attainment of specifications.

The USEPA documents included in Attachment A provide a detailed description of
the specific validation procedures.

(CRC-113/8)
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3.0 DATA VALIDATION RESULTS
3.1 VOLATILE ORGANIC PARAMETERS

Review of data summary reports for the volatile organic data packages indicates
that the specific concerns identified during data validation typically occurred
during review of the requirements established for initial and continuing calibra-
tion and occasionally for the holding times and matrix spike/matrix spike dupli-
cates. These concerns generally consisted of out-of-control data points and data
deficiencies such as exceedance of control limits for percent differences for
individual compounds during calibration, exceedance of percent relative standard
deviation (RSD) for specific compounds during initial calibration, exceedance of
CLP holding times by one or more days in a limited number of samples for only
certain parameters, and exceedance of control limits for relative percent dif-
ferences (RPD) for the matrix spike/matrix spike duplicates. Evaluation of the
criteria for blanks indicated various contaminants were detected in blanks for
several of the data packages. For two of the data packages, methylene chloride
was detected in two of the method blanks. Validation results indicated that
should the concentrations of methylene chloride in samples associated with the
blanks occur at levels less than ten times the concentration detected in the
blanks, then the data should be adjusted to indicate results are below detection
Timits.

A1l validated data was flagged with the appropriate qualifiers. The "J" quali-
fier indicated estimated data; QA/QC parameter(s) were outside acceptable limits
and data was semi-quantitative. The "Q" qualifier indicated the data was below
contract required quantitation limit; data is qualitative only. The "R" quali-
fier indicates unusable data. No analytical results were deemed unusable as a
result of the data validation.

3.2 SEMI-VOLATILE ORGANIC PARAMETERS

Review of the data summary reports for the semi-volatile organic data packages
indicates that the specific concerns identified during data validation typically
occurred during review of the requirements established for the matrix spike/
matrix spike duplicates, initial and continuing calibration, and surrogate recov-
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ery, and occasionally in the requirements for the internal standards and holding
times. These concerns typically included out-of-control data points and data
differences such as exceedance of control limits of the percent differences for
the matrix spike/matrix spike duplicates, exceedance of the control limits for
the RSD values during the initial ca]ibrat%on, exceedance of the percent differ-
ences for several analytes during continued calibration, exceedance of percent
surrogate recovery for several compounds, exceedance of the internal standard
area, exceedance of the relative percent difference value and spike recoveries
for the matrix spike/matrix spike duplicate and exceedance of holding times by
one to four days for a limited number of samples. Evaluation of the criteria for
blanks indicated various contaminants were detected in several of the data pack-
ages. For one of the data packages, bis(2-ethylhexyl)phthalate was detected in
the method blank. Data validation results indicated that should the concentra-
tion of bis{(2-ethylhexyl)phthalate in any of the samples associated with this
method blank occur at levels less than ten times the concentration detected in
blank, the data should be adjusted to indicate results were below the detection
limit. Data was adjusted accordingly.

A1l validated data was flagged with the appropriate qualifiers accordingly. The
"J" qualifier indicated the result were estimates only; QA/QC parameter(s) were
outside acceptable limits and results were semi-quantitative. The "Q" qualifier
indicates the data were below contract required quantitation limits and qualita-
tive only. The "R" qualifier indicates the data is unusable. No unusable data
was identified during the data validation. Missing information on laboratory
analyses for the Group 56 semi-volatile data package was identified during data
validation. Missing data sheets were subsequently reissued by the laboratory.

3.3 PESTICIDES/PCB PARAMETERS

Review of the data validation summary reports for the pesticides/PCBs data pack-
ages indicates that the specific concerns identified during the data validation
typically occurred during review of the requirements established for holding
times, matrix spike/matrix spike duplicates, and the initial and continuing cali-
bration. These concerns were limited to occasional exceedance of CLP holding
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times for re-extraction of matrix spike/matrix spike duplicates, occasional
exceedance of control 1limits for percent recoveries for matrix spike/matrix
spike duplicates, and occasional exceedance of the control limits for relative
percent differences for the matrix spike/maprix spike duplicates.

A1l validated data was flagged with appropriate qualifiers. The "J" qualifier
indicates the data were estimates only; QA/QC parameter(s) were outside limits
and were semi-quantitative. The "Q" qualifier indicated data were below con-
tract required quantitation limits; data were qualitative only. The "R"
qualifier indicated the data were unusable.

3.4 INORGANIC PARAMETERS

Review of data summary reports for the inorganic data packages indicates that
the specific concerns identified during the data validation typically occurred
during review of the requirements established for blanks, duplicates, matrix
spikes, ICP serial dilution, and percent récoveries for furnace AA and occasion
ally for the holding times and laboratory control samples. The concerns identi-
fied 1included: exceedance of control limits for several elements in blanks dur-
ing initial and continuing calibration; exceedance of control limits for several
elements in blanks during initial and continuing calibration; exceedance of con-
trol Tlimits for several elements in duplicates; exceedance of control limits for
matrix spike recoveries; exceedance of control limits for matrix spike port-
digestion percent recovery for several elements; exceedance of dilution differ-
ence criteria during ICP serial dilution; exceedance of relative percent differ-
ence values for several elements in duplicates; exceedance of control limits for
percent recoveries for furnace AA; and, exceedance of CLP holding times for
cyanide analysis by three days for a limited number of samples.

A1l validated data was flagged with the appropriate qualifiers. The "J" quali-
fier indicated the data were estimates only; QA/QC parameter(s) were outside
acceptable 1limits and were semi-quantitative. The "Q" qualifier indicated data
were below contract required quantitation limits; data were qualitative only.
The "R" qualifier indicated the data were unusable. In Groups 18, 81 and 89
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inorganic data packages, the percent recovery for selenium in the furnace AA
indicated interference, therefore, the data were unusable and flagged with the
"R" qualifier.

(CRC-113/12)
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4.0 DATA SUFFICIENCY REVIEW

The data collected at the Site was reviewed to determine the applicability and
complieteness of the data for purposes of evaluating the effects from the Tand-
fi1l, if any. The assessment of the data at present indicates that sufficient
information has been collected from the various media to adequately assess the
impacts from the landfill. The sufficiency of the data from each media is sum-
marized below.

1.

Evaluation of the geophysical data indicated that the limits of the landfill
could be relatively well-defined at the north, west, and south boundaries of
the Tlandfill. On the eastern boundary of the landfill, the presence of the
buildings, underground utility lines, fences, and other obstructions limited
the collection of readings in this area and the complete definition of the
waste boundary. Aerial photographs and old site development drawings were
used to assist in the boundary definition. These photographs indicated that
the eastern and possibly the southern boundaries are contiguous with other
apparent fill areas used in the past. The soil gas results were also used
to guide the definition of the limits of the fill. Limits of the landfill
were identified in the Waste Characterization Investigation Technical Memor-
anda. Complete definition of the eastern boundary from activities associated
with the actual operation of the Cardington Road Landfill may not be pos-
sible.

. Information was collected from both background and down-gradient locations

on the nature of the surface soils. The information available indicated
that the background samples can be successfully compared to the downgradient
samples to assess the impact from the landfill.

. Data has been collected from surface water bodies that are upgradient, down-

gradient, and on the Site. The data addressed both surface water and sedi-
ment quality. The assessment indicates that sufficient data has been collec-
ted so that an adequate evaluation of the impacts from the Site can be
completed.
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4. Ground water quality data has been collected from four different zones at
the landfill. Three of these zones were originally identified in the scope
of the Work Plan and wells were installed in these zones including perched
areas to the west of the landfill, the intermediate or regional water table
zone, and the zone of the unconsolidated materials just above bedrock. After
numerous wells had been installed and monitored, the Agencies requested that
two additional wells be installed in a mid-zone between the intermediate
wells and the wells above bedrock. At numerous locations, multiple wells
were installed so that an assessment of the vertical gradient could be com-
pleted. A maximum of four rounds of water quality data have been collected
from the eleven wells that were installed at the Site initially. Two rounds
of analytical data were collected from the six additional wells that were
installed at the Site. With two to four rounds of analytical data collected
from the wells, an assessment of the presence of compounds in these wells
can be completed. The wells were installed in locations that ringed the
Site so that an assessment of the flow gradients can be completed. The col-
lection of the leachate samples from within the Tandfill allows for a compar-
ison of the nature and 1level of constituents in the leachate versus the
nature of any constituents identified in the ground water.

5. The collection of the air data from the on-site gas vents and the perimeter
air samples provides adequate data for an assessment of the potential migra-
tion of constituents in the air to surrounding areas. Since the air samples
from both Tlocations were analyzed for the same parameters, an adequate
comparison can be completed. As has been discussed with the Agency, some
rudimentary modelling may be conducted of the migration of the gases at the
vents to off-site locations.

6. Data from the'on-site and off-site soil gas screening supplements the assess-
ment of the migration of gases from the landfill. The extent of the migra-
tion appeared to be attributable primarily to methane and could be identi-
fied at the perimeters of the landfill.
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Installation of the 1leachate head wells into the Tandfill provided data on
the depth of the waste material, the nature of the waste material from
visual inspection, and the composition of the leachate. This information
can be adequately evaluated to assess the relationship of the Site to the
round water flow and quality.

information collected has been sufficient to allow the completion of the

draft Remedial Investigation Report and the draft Risk Assessment Report.

(CRC-113/15)






APPENDIX E

ANALYTICAL RESULTS FOR QA/QC
SAMPLES (FIELD BLANKS, TRIP BLANKS,
MATRIX SPIKES, MATRIX SPIKE DUPLICATES)



INORGANIC PARAMETER FIELD BLANKS
for GROUND WATER
CARDINGTON ROAD LANDFILL SITE
MORAINE, OHIO

PARAMETERS CAS NO. SAMPLE LOCATIONS
FIRST QUARTER
MW-2iR MW-4IR MW-7IR
GWO02IR-01 GWO04IR-01 GWO7IR-01
12-13-89 12-14-89 12-12-89
Total Dissolved Total Dissolved Total Dissolved
INORGANIC ANALYTES (ugh)
Aluminum 7429-90-5 18.3Q 400Q
Antimony 7440-36-0
Arsenic 7429-38-2
Barium 7440-39-3 1.7Q 1.2Q 1.9Q
Beryllium 7440-41-7
Cadmium 7440-43-9
Calcium 7440-70-2 56.5Q 209Q 57.8Q 350Q 99.8 Q
Chromium 7440-47-3
Cobalt 7440-48-4 36Q 46Q 11.2Q
Copper 7440-50-8 51.4 47.7 44.9 40.6
lron 7439-89-6 8.6Q 20.8Q 25.6Q 79Q 15.5Q 222Q
Lead 7439-92-1 27Q 124
Magnesium 7439-95-4 174 Q 134 Q 322Q 468 Q
Manganese 7439-96-5 33Q 6.0Q 76Q 74Q 46Q 14.7Q
Nickel 7440-02-0
Potassium 7440-09-7 1080 Q 1840 Q 9070
Selenium 7782-49-2 R R R
Silver 7440-22-4 44Q
Sodium 7440-23-5 1140 Q 986 Q 4470 Q
Vanadium 7440-62-2 3.0Q 28Q 26Q 11.8Q
2inc 7440-66-6 31.4 8.2Q 10.2Q 6.3Q 81.5 271
Cyanide NR NR NR
NOTES:

J - Estimate; QA/QC parameter(s) outside acceptable limits; semi-quantitative.

Q - Data below contract required quantitation limits, qualitative only.
U - Data below instrument detection limits.
R - Data unusable, requirements tor one or more of the inorganic procedures
specified in the CLP Functional Guidelines not met.
NR - Not Required

(GWINOR2.WK1)
06/01/91



INORGANIC PARAMETER FIELD BLANKS
for GROUND WATER
CARDINGTON ROAD LANDFILL SITE
MORAINE, OHIO

PARAMETERS CAS NO. SAMPLE LOCATIONS

SECOND QUARTER

MW-2IR MW-3IR
GWO2iR-02 GWO2R-02 GWO3IR-02
05-09-90 05-22-90 05-08-89
Total Dissolved Tolal Dissolved Total Dissoived
INORGANIC
ANALYTES (ugh)
Aluminum 7429-90-5 36.4Q 23.3Q 364Q
Antimony 7440-36-0
Arsenic 7429-38-2
Barium 7440-39-3
Beryllium 7440-41-7 1.0Q
Cadmium 7440-43-9 7.5
Caicium 7440-70-2 148Q 589Q 455 Q 31.8Q a21Q
Chromium 7440-47-3
Cobait 7440-48-4
Copper 7440-50-8 8.7Q 11.7Q 79 13
iron 7439-89-6 18.8Q 11.3Q 254Q 25.9Q 10.3Q 6Q
Lead 7439-92-1 26Q
Magnesium 7439-95-4
Manganese 7439-96-5 14.2Q
Nickel 7440-02-0
Potassium 7440-09-7
Selenium 7782-49-2 R R
Silver 7440-22-4
Sodium 7440-23-5
Vanadium 7440-62-2
Zinc 7440-66-6 23.4 47.2 26.9
Cyanide NR NR NR
NOTES:

J - Estimate; QA/QC parameter(s) outside acceptable limits; semi-quantitative.
Q - Data below contract required quantitation limits, qualitative only.
U - Data below instrumant detection limits.

R - Data unusable, requirements for one or more of the inorganic procedures (GWINOR3.WK1)
specified in the,” = Funclional Guidelines not met. 06/01/91
NR - Not Required (
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INORGANIC PARAMETER FIELD BLANKS
for GROUND WATER
CARDINGTON ROAD LANDFILL SITE
MORAINE, OHIO
PARAMETERS CAS NO. SAMPLE LOCATIONS
MW-1I MW-5A MW-6A Mw-8i
THIRD QUARTER THIRD QUARTER THIRD QUARTER THIRD QUARTER
GWO01R-03 GWO05AR-03 GWOGAR-03 GWO8IR-03
08/90 08/90 08/90 08/90
Total Dissolved Total Dissolved Total Dissolved Total Dissolved
INORGANIC

ANALYTES (ug/)
Aluminum 7429-90-5 81.8Q 89.4 Q 97.7Q
Antimony 7440-36-0
Arsenic 7429-38-2
Barium 7440-39-3 23Q 20Q 33aQ
Beryllium 7440-41-7
Cadmium 7440-43-9
Calcium 7440-70-2 11,100 9,740 241 Q 393 Q 327 Q 170Q  1,510Q
Chromium 7440-47-3
Cobalt 7440-48-4
Copper 7440-50-8 44Q
lron 7439-89-6 6.4Q 12.0Q
Lead 7439-92-1
Magnesium 7439-95-4 86.5Q 505 Q
Manganese 7439-96-5 26 Q 38Q 5.7Q
Mercury 7439-97-6
Nickel 7440-02-0
Potassium 7440-09-7 6,210
Selenium 7782-49-2
Silver 7440-22-4
Sodium 7440-23-5 1,270 335 Q 660 Q 1,100Q
Thallium 7440-28-0
Vanadium 7440-62-2
Zinc 7440-66-6 4.1Q 4.2Q 4.2Q 52Q 74.3
Cyanide NR NR NR NR
NOTES:

J - Estimate; QA/QC parameter(s) outside acceptable limits; semi-quantitative.
Q - Data below contract required quantitation limits, qualitative only.
R - Data unusable, requirements for one or more of the inorganic procedures specified in the CLP Functional Guidelines nol

NR - Not required.

(GWINOR1.WK1)
06/01/91




INORGANIC PARAMETER FIELD BLANKS
for GROUND WATER
CARDINGTON ROAD LANDFILL SITE
MORAINE, OHIO

PARAMETERS CAS NO. SAMPLE LOCATIONS
GWO02IR-04 GWOB6AR-04 GWO0BMR-04
Total Dissolved Total Dissolved Total Dissolved
INORGANIC ANALYTES (ug/l)
Aluminum 7429-90-5 66.2Q 66.4 Q
Antimony 7440-36-0
Arsenic 7429-38-2 R R 33Q
Barium 7440-39-3 1.3Q
Beryllium 7440-41-7
Cadmium 7440-43-9
Calcium 7440-70-2 880 Q 71.4Q
Chromium 7440-47-3
Cobalt 7440-48-4
Copper 7440-50-8
lron 7439-89-6 18.1Q
Lead 7439-92-1
Magnesium 7439-95-4 285 Q
Manganese 7439-96-5
Mercury 7439-97-6
Nickel 7440-02-0
Potassium 7440-09-7
Selenium 7782-49-2 R R
Silver 7440-22-4
Sodium 7440-23-5 419Q 696 Q 1,070Q@ 671 Q 637 Q
Thallium R R
Vanadium 7440-62-2
Zinc 7440-66-6
Cyanide NR NR NR
NOTES:

J - Estimate; QA/QC parameter(s) outside acceptable limits; semi-quantitative.

Q - Data below contract required quantitation limits, qualitative only.

R - Data unusable, requirements for one or more of the inorganic procedures
specified in the CLP Functional Guidelines not met.

* - Intrusive boring samples were analyzed for total not the dissoived

fraction of the TAL metals parameters.

NR - Not Required

(AGWINOR/1.WK1)
06/01/91




ORGANIC PARAMETER TRIP BLANKS
for GROUND WATER
CARDINGTON ROAD LANDFILL SITE
MORAINE, OHIO

PARAMETERS CAS NO. SAMPLE LOCATIONS

FIRST QUARTER SECOND QUARTER
GWO07IT-01 GWOS5RT-01 GWO6AT-01 GWO3IT-01 GWO3RT-01 GWO3IT-02 GWO02IT-02
12-12-89  12-13-89  12-13-89  12-14-89  12-21-89  05-08-90  05-09-90

VOLATILE ORGANIC COMPOUNDS (ug/l) ND ND ND ND ND
Methylene Chloride 75-09-2 2Q 30
Acetone 67-64-1
Carbon Disulfide 75-15-0
Chioroform 67-66-3
1,1-Dichloroethane 75-34-3
1,2-Dichloroethene (total) 540-59-0
1,1,1-Trichloroethane 71-55-6
Tetrachloroethene 127-18-4
Benzene 71-43-2
Toluene 108-88-3
NOTES:
Q - Below contract required detection limits, qualitative only. (GWORG4.WK1)
Trip blanks analyzed for volatile organic compounds only. 06/01/91

ND - Not Detected




ORGANIC PARAMETER FIELD BLANKS

for GROUND WATER
CARDINGTON ROAD LANDFILL SITE
MORAINE, OHIO
PARAMETERS CAS NO. SAMPLE LOCATIONS
- - ——
FIRST QUARTER SECOND QUARTER
GWO7IR-01 GWO2IR-01 GWO1RR-01 GWO4IR-01 GWO02IR-02 GWO3IR-02
12-12-89 12-13-89 12-17-89 12-14-89 05-09-90 05-08-90
VOLATILE ORGANIC COMPOUNDS (ug/) ND ND ND
Methylene Chioride 75-09-2
Acetone 67-64-1 5Q
Carbon Disulfide 75-15-0
Chioroform 67-66-3 2Q
1,1-Dichloroethane 75-34-3
1,2-Dichlorosthene (total) 540-59-0
1,1,1-Trichloroethane 71-55-6
Tetrachloroethene 127-18-4 2Q 1Q 3Q
Benzene 71-43-2 2Q
Toluene 108-88-3 1Q
EXTRACTABLE ORGANIC COMPOUNDS (ugh) ND ND ND ND ND
Di-n-Butyiphthalate 84-74-2
Phenanthrene 85-01-8
Fluroanthene 06-44-0
Pyrene 129-00-0
Benzo(a)anthracene 56-55-3
Chrysene 218-01-9
Bis(2-ethylhexyl)phthalate 117-81-7 KXo}
Benzo(b)tiuoranthene 205-99-2
Benzo(k)fiuoranthene 07-08-9
Benzo(a)pyrene 50-32-8
Benzoic Acid 65-86-0
PESTICIDES/PCBs (ug/l)* ND ND ND ND ND ND
NOTES:
J - Estimate, QA/QC parameter(s) outside acceptable limits; semi-quantitative.
Q - Data below contract required quantitation limits, qualitative only. (GWORG3.WK1)
ND - Not Detected 06/01/N

(




INDICATOR PARAMETER FIELD BLANKS

for GROUND WATER
CARDINGTON ROAD LANDOFILL SITE
MORAINE, OHIO

PARAMETERS SAMPLE LOCATIONS
FIRST QUARTER
MW-2IR MW-4IR MW-7IR
GWO02IR-01 GWO2IR-01 GWO04IR-01 GWO04IR-01 GWO07IR-01 GWO07IR-01
12-13-89 12-14-89 12-12-89
(PN) (PN (PN)
INDICATOR PARAMETERS (mg/l)
Ammonia <1 <1 <1 <1 <1
Chloride <3 <3 <3 <3 <3
Fluoride 0.013 0.014 0.014 0.014 0.000028
Hexavalent Chromium <0.05 <0.05 <0.05 <0.05 <0.05
Nitrate <1 <1 <1 <1 <0.001
Sulfate 1.0 <1 <1 <1 1.2
NOTES:

(P/1) - Preserved/iced

(INDPARS/1.WK1)

06/01/91




INDICATOR PARAMETER FIELD BLANKS
for GROUND WATER
CARDINGTON ROAD LANDFILL SITE

MORAINE, OHIO
PARAMETERS SECOND QUARTER )
MW-2IR MW-3IR
GWO2IR-02 GWO02IR-02 GWO02IR-02 GWO02IR-02 GWO03IR-02 GWO03IR-02
05-09-90 05-22-90 05-08-90
(PN) (PN) (PN)
INDICATOR PARAMETERS (mg/l)
Ammonia <1 <1 <1
Chiloride <3 <3 <3
Fluoride <0.05 <0.05 <0.05
Hexavalent Chromium <0.01 <0.05 <0.05
Nitrate <1 <1
Sulfate <1 5.1 <1
NOTES:
(P/l) - Preserved/iced (INDPARS5/2.WK1)
06/01/91




INDICATOR PARAMETER FIELD BLANKS
for GROUND WATER
CARDINGTON ROAD LANDFILL SITE
MORAINE, OHIO

PARAMETERS THIRD QUARTER

MW-1IR MW-5AR MW-06AR MW-08IR
GWO1IR-03 GWO1IR-03 GWO05AR-03 GWO05AR-03 GWO6AR-03 GWO6AR-03 GWO08IR-03 GWO08IR-03

(PN (Ph) (PN) (PN)
INDICATOR PARAMETERS (mg/l)
Ammonia <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 07 <0.5
Chloride 9.9 19 9.7 4.9 <3 <3 19 19
Fluoride <0.05 <0.05 <0.05 <0.05 0.062 <0.05 <0.05 <0.05
Hexavalent Chromium <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.026 <0.025
Nitrate <1 <1 1.7 <1 <1 <1 <1 <1
Sulfate <1 <1 <1 <1 <1 <1 <t <1
NOTES:
(P/1) - Preserved/iced (INDPARS/3.WK1)

06/01/91




ORGANIC PARAMETER TRIP BLANK/FIELD BLANKS

for GROUND WATER
CARDINGTON ROAD LANDFILL SITE
MORAINE, OHIO
PARAMETERS CAS NO. SAMPLE LOCATIONS
GWO6AR-03 GWO1IR-03 GWO06AT-03 GWO3IT-03

VOLATILE ORGANIC COMPOUNDS (ug/) ND
Methlyene Chloride 75-09-2 3Q 5
Chloroform 67-66-3 18 27
Bromodichioromethane 75-27-4 2Q 2Q
EXTRACTABLE ORGANIC COMPOUNDS (ug/l) ND ND NA NA
PESTICIDES/PCBs (ug/l)* NA NA NA NA
NOTES:

J - Estimate; QA/QC parameter(s) outside acceptable limits; semi-quantitative.

Q - Data below contract required quantitation limits qualitative only.
NA - Not analyzed (TAB1.WK1)
ND - No detections 06/01/91




ORGANIC PARAMETER TRIP BLANK/FIELD BLANKS
for GROUND WATER
CARDINGTON ROAD LANDFILL SITE
MORAINE, OHIO

PARAMETERS CAS NO. SAMPLE LOCATIONS

GWO5AR-03 GWO5AR-03RE GWOSRT-03 GWO07IT-03 GWOSIR-03

VOLATILE ORGANIC COMPOUNDS (ugl/l) ND ND

Carbon Disulfide 75-15-0 140 47 40
Chiloroform 67-66-3 56 54 51

Bromodichloromethane 75-27-4 8 7 7

Dibromochloromethane 124-48-1 1Q 1Q

Toluene 108-88-3 6J
Ethylbenzene 100-41-4 1Q
Total Xylenes 1330-20-7 6J
EXTRACTABLE ORGANIC COMPOUNDS (ug/l) ND NA NA NA ND
PESTICIDES/PCBs (ug/l)* ND NA NA NA ND
NOTES:

J - Estimate; QA/QC parameter(s) outside acceptable limits; semi-quantitative.

Q -~ Data below contract required quantitation limits qualitative only.
NA - Not analyzed (TAB2. WK1)
ND - No detections 06/01/91




ORGANIC PARAMETER TRIP BLANK/FIELD BLANKS

for GROUND WATER
CARDINGTON ROAD LANDFILL SITE
MORAINE, OHIO
PARAMETERS SAMPLE LOCATIONS
GWO02IR-04 GWO3RT-04 GWO07IT-04 GWOBMR-04

VOLATILE ORGANIC COMPOUNDS (ug/l) ND
Acetone 5Q 230J
Methlyene Chloride
Toluene 1Q 6
Total Xylenes 1Q 4Q
EXTRACTABLE ORGANIC COMPOUNDS (ug/t) NA NA NA NA
PESTICIDES/PCBSs (ug/l)* NA NA NA NA
NOTES:

J - Estimate; QA/QC parameter(s) outside acceptable limits; semi-quantitative.

Q - Data below contract required quantitation limits qualitative only.
NA - Not analyzed (4TAB5.WK1)
ND - No detections 06/01/91

S~~~
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INDICATOR PARAMETER FIELD BLANKS

for GROUND WATER

CARDINGTON ROAD LANDFILL SITE

MORAINE, OHIO

PARAMETERS SAMPLE LOCATIONS
GWO02IR-04 GWO6AR-04 GWOSMR-04
INDICATOR PARAMETERS (mg/l)
Ammonia <0.50 <0.56 <0.5
Chloride <3.0 <3.0 20
Fluoride <0.050 0.22 <0.05
Hexavalent Chromium <0.025" <0.025 <0.025*
Nitrate <1.0 <1.0* <1
Sulfate <5.0 <5.0 <5.0
NOTES:
* = Hold time tor Hexavalent Chromium and Nitrate-N (FBGWLSB/2. WK1)

analyses was exceeded upon receipt of samples.
(P1) - Preserved/iced

06/01/91




ORGANIC PARAMETER MATRIX SPIKESMATRIX SPIKE DUPLICATES
FOR INTRUSIVE BORINGS AND GROUND WATER
CARDINGTON ROAD LANDFILL SITE
MORAINE, OHIO

SAMPLE LOCATIONS

MATRIX MATRIX SPIKE MATRIX  MATRIX SPIKE
SPIKE DUPLICATE SPIKE DUPLICATE

PARAMETERS 1B02S-01 1B02S-01 GWO5IS-04 GWOSIS-04
VOLATILE ORGANIC COMPOUNDS (ugf) ND ND
Acetone
1,1,1-Trichlorosthane
Carbon Disultide

1,1-Dichloroethane
1,2-Dichloroathene (total)

Methylene Chioride

Chioroform

Bromodichloromethane

Ethyibenzene 7 7

Total Xylenes 7 7

EXTRACTABLE ORGANIC COMPOUNDS (ug/) R R NA NA

2-Nitrophenol

Bis(2-ethylhexyl)phthalate 3204 240

Benzyl Alcohol 3Q 2Q

Naphthalene 68 65

2-Methyinaphthalene 8Q 7Q

Dibenzofuran 9Q 7Q

Fluorene 13 10

Phenanthrene 48 36

Anthracene 11 9Q

Fluoranthene 44 33

Butylbenzyiphthalate 6Q 5Q

Benzo(a)anthracene 20 14

Chrysene 21 16

Di-n-Octyl Phthalate aa 3Q

Benzo(b)Fluoranthene 15 24

Benzo(k)Fluoranthene 28 36

Benzo(a)Pyrene 20 15

PESTICIDES/PCBs (ug/) ND ND NA NA

NOTES:

J - Estimate; QA/QC parameter(s) outside acceptable limits; semi-quantitative. (4TABBA.WK1)
Q - Data below contract required quantitation limits qualitative only. 06/01/91
R - Unusable.

( (



ORGANIC PARAMETER TRIP BLANK/FIELD BLANKS
for GROUND WATER and LEACHATE
CARDINGTON ROAD LANDFILL SITE

MORAINE, OHIO

PARAMETERS SAMPLE LOCATIONS

GWOBMR-04RE GWO06AS-04RE GWO03AT-04 GWO06AR-04 1801T-01 IBOSR-01

VOLATILE ORGANIC COMPOUNDS (ugl)

Acetone 17J 210

Methlyene Chiloride

1,1-Dichloroethane , 10J

1,2-Dichloroethene (Total) 2Q

2-Butanone R R 4Q

Tetrachloroethene 1Q

Chloroform 16
Bromodichloromethane 1Q
Toluene 8

Total Xylenes 6 Q R

Vinyl Acetate

EXTRACTABLE ORGANIC COMPOUNDS (ug/l) NA NA NA NA NA ND
PESTICIDES/PCBSs (ug/l)* NA NA NA NA NA ND

]
NOTES:

[
|

Estimate; QA/QC parameter(s) outside acceptable limits; semi-quantitative.
Data below contract required quantitation limits qualitative only.

Not analyzed (4TAB6.WK1)
ND - No detections 06/01/91

£0
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INORGANIC PARAMETER FIELD BLANKS

for LEACHATE
CARDINGTON ROAD LANDFILL SITE
MORAINE, OHIO
PARAMETERS CAS NO. SAMPLE LOCATIONS
IB01S-01 1B02S-01 1B03S-01 1B04S-01 1B05D-01 1B05S-01 1BOSR-O1

Total* Total" Total* Total* Total* Total* Total*
INORGANIC ANALYTES (ug/l)
Aluminum 7429-90-5 298,000J 69,200J 168,000 213,000J 335,000J 56,500 J
Antimony 7440-36-0 33.1Q 39.4Q
Arsanic 7429-38-2 620 56.4J 170 246 407 328 R
Barium 7440-39-3 5210 5,940 5,200 5,150 15,800 16,100
Beryllium 7440-41-7 13.8 40Q 8.2 10.5 18.5 11.2
Cadmium 7440-43-9 41.7 4 2354 20.9 65.14 3654 98.2J
Calcium 7440-70-2 3,850,000 1,150,000 1,710,000 4,410,000 4,890,000 5,550,000
Chromium 7440-47-3 890J 486 J 2,220 1,240 1,820J 9224
Cobalt 7440-48-4 305 82.6 209 244 437 252
Copper 7440-50-8 2,060J 601 J 1,300 2,3404 3,5804
Iron 7439-89-6 1,050,000 241,0000 415,000 651,000J ,110,000 ,110,000J
Lead 7439-92-1 2,710J4 1,850dJ 7,280 2,710J 6,120 4,400J
Magnesium 7439-95-4 1,370,000 463,000 690,000 1,650,000 1,780,000 1,960,000 57.5Q
Manganese 7439-96-5 13,000 3,830 8,930 11,000 20,600 20,200
Mercury 7439-97-6 2.1 .94 R 1.6 1.8 1.6
Nickel 7440-02-0 1,020 394 1,060 908 1,560 835
Potassium 7440-09-7 196,000 213,000 133,000 129,000 349,000 349,000
Selenium 7782-49-2 R R R R R
Silver 7440-22-4
Sodium 7440-23-5 734,000 865,000 586,000 516,000 903,000 938,000 789 Q
Thallium R R 363 R R R
Vanadium 7440-62-2 654 151 12,800 443 584 153
Zinc 7440-66-6 11,700J 6,090J 13,000 44,400J 43,0004
Cyanide 51.3J 49.2 J 28.0J 124 J 31.14 26.1J
NOTES:

J - Estimate; QA/QC parameter(s) outside acceptable limits; semi-quantitative.
Q - Data below contract required quantitation limits, qualitative only.
R - Data unusable, requirements for one of more of the inorganic procedures

specified in the CLP Functional Guidelines not met.

fraction of the TAL metals parameters.

- Intrusive boring samples were analyzed for total not the dissolved

(4GWINOR/2.WK1)
06/01/91




INDICATOR PARAMETER FIELD BLANKS
for LEACHATE
CARDINGTON ROAD LANDFILL SITE
MORAINE, OHIO

PARAMETERS SAMPLE LOCATIONS
PA
IBOSR-01 IBOSR-01

INDICATOR PARAMETERS (mg/l)
Ammonia <0.50 <0.50
Chloride <3.0 <3.0
Fluoride <0.050 <0.050
Hexavalent Chromium <0.025 <0.025
Nitrate <1.0 <1.0
Sulfate <5.0 <5.0

NOTES:

(FBGWLSB/1.WK1)
(PN) - Preserved/Iced 06/01/91




INDICATOR PARAMETER FIELD BLANKS

for SOIL BORINGS
CARDINGTON ROAD LANDFILL SITE
MORAINE, OHIO
PARAMETERS SAMPLE LOCATIONS
3R225237
INDICATOR PARAMETERS (mg/kq)
Ammonia 21
Chiloride <90
Fluoride 1.8
Hexavalent Chromium <0.05
Nitrate <20
Sulfate Negative

NOTES:

(P/l) - Preserved/Iced

(FBGWLSB/3.WK1)
06/01/91



ORGANIC, INORGANIC, and INDICATOR PARAMETER
TRIP BLANKS for SOI. BORING SAMPLES
CARDINGTON ROAD LANDFILL. SITE

MORAINE, OHIO
PARAMETERS CAS NO. SAMPLE IDENTIFICATION/SAMPLE INTERVAL
MW-1R W2 MW-3R
0181761777 18262377 182622637 281401427  SB0IRT SBO0IRT
\76'-\7T 236'-23T 262°-263° 140°-142 226’-227° 2e80°'-267"
VOLATILE ORGANIC COMPOUNDS (ug/kg) NO ND NO NO NO NO
Acstone 67-684-1
Chiorolorm 87-66-3
1,1-Dichiorosthane 76-35-3
1,2-Dichlorosthane 107-08-2
1,2-Dichiorosthenas (lotal) 540-590-0
Methylene Chioride 75-09-2
Toluene 108-88-3
1,1,1-Trichlorosthans 71-66-8
SEMI-VOLATILES (ug/hg) NA NA NA NA NA NA
Anthracene 120-12-7
Benzo(a)anthracens 66-66-3
Benzo(b)ucranthens 206-90-2
Benzoic Acid 65-86-0
Benzo(k)luoranthene 207-08-9
Benzopyrense 60-22-8
Bin(2-ethyihexy(lphthalate 1172-81-7
Chrysene 218-01-9
Fluoranthene 208-44-0
Peniachiorophenol 87-86-6
Phenanthrens 86-01-8
Pyrene 120-00-0
PESTICIDES/PCBs (ug/kg) NA NA NA NA NA NA
INORGANIC ANALYTES (mg/kg) NA NA NA NA NA NA
Alumninum 7429-90-6
Antimony 7440-368-0
Arsenic 7429-38-2
Baum 7440-39-3
Berylum 7440-41-7
Caicium 7440-70-2
Chromium 7440-47-3
Cobalt 7440-48-4
Copper 7440-50-8
ron 7439-09-8
Lead 7439-92-1
Magnesium 7439-95-4
Manganese 7439-96-5
Mercury 7439-97-8
Nickel 7440-02-0
Potassium 7440-08-7
Selenium 7782-49-2
Sodism 7440-23-5
Thalhum 7440-28-0
Vanadium 7440-62-2
Zinc 7440-66-6
WNDICATOR PARAMET ERS (mg/kg) NA NA NA NA NA NA
NOTES:
J - Esumate; QA/QC parameter(s) outside acceplable imils, semi-quaninative ND - No deteclions. {SBTB/Y w1)
Q - Data below conlract required quantitation hmits NA - Not analyzed 0&/0 191




ORGANIC, INORGANIC, and INDICATOR PARAMETER
TRIP BLANKS tor SO0 DORING SAMPLES
CARDINGTON ROAD LANDFILL SITE

MORAINE, OHIO
PARAMETERS CAS NO. SAMPLE IDEMTIFICATION/SAMPLE INTERVAL
WW-6R MW-6A
sBooe2T  sBR2102127 SB2E237T 68200262T THBOSA-0' SB0AA-O
0 -82° 20212 26'-237° 200'-02
VOLATILE ORGANIC COMPOUNDS (ug/kg) NO ND ND 23
Asstens 67-64-1 179
Chiwscidorm 67-00-3
1,1-Dichicrosthane 76-36-3
1,2-Olohiorosthane 107-08-2
1.2-Olohinrostvens (\otad) 540-850-0 8 1Q
Methylene Chioride 78-00-2
Toluene 108-30-) 24
1,1,t-Trichiorosthane 71-66-8
SEMI-VOLATILES ug/kq) NA NA NA NA NA NA
Anthiacene 120-12-7
Benzo(a)enthiacene 66-566-3
Benzolb)iucranthene 208-08-2
Benzoic Acid 58560
Benzo(k)iucranthene 207-00-9
Benzopyrene 60-32-9
Bia(2-stvyihexyilphthalate 17817
Chrysens 218-01-9
Fworanthens 200-44-0
Pentachiorophenol 87-86-6
Phenanthrens 85-01-8
Pyrene 129-00-0
PESTICIDESGACBSs (ugikg) NA NA NA NA NA NA
INORGANIC ANALYTES (mg/kg) NA NA NA NA NA NA
Aluminum 7420-00-6
Antimony 7440-30-0
Arsenio T7429-30-2
Barlum 7440-30-3
Beryllium T440-41-7
Calcium 7440-70-2
Chiomium 7440-47-3
Cobait 7440-43-4
Copper 7440-50-8
won 7430-89-6
Lead 7439-02-1
Magnesium 7430-06-4
Manganese 7439-96-5
Mercury 74390-97-8
Nackel 7440-02-0
Potassium 7440-09-7
Selenium 7762-49-2
Sodium 7440-23-5
Thathum 7440-28-0
Vanadium 7440-82-2
Zinc 7440-668-6
INDICATOR PARAMET ERS (mg/kg) NA NA NA NA NA NA
NOTES:
4 - Estimars; QAQC puamou( side p Imits; semi-quanti ( - No deteclions. (5BTB/2 WK1)
Q - Daia below contract require: ilitaton bmits « -~ Not analyzed 06/01/9t




ORGANIC PARAMETER MATRIX SPIKES/
MATRIX SPIKE DUPLICATES for SOIL BORINGS
CARDINGTON ROAD LANDFILL SITE
MORAINE, OHIO

PARAMETERS CAS NO. SAMPLE LOCATIONS

MATRIX MATRIX SPIKE MATRIX MATRIX SPIKE MATRIX MATRIX SPIKE MATRIX MATRIXSPIKE MATRIX MATRIXSPIKE MATRIX MATRIX SPIKE

SPIKE DUPLICATE SPIKE DUPLICATE SPIKE DUPLICATE SPIKE DUPLICATE SPIKE DUPLICATE SPIKE  DUPLICATE
8B06A-01 SBOBA-01  SBOSA SB05A 8S801A SB801A  SBOGA-01  SBOGA-O1 SBOSA SBOSA SBOSA SBOSA
(52'-64") (52'-64) (54'-50") (54'-68) (56'-58°) (56'-68) (1618  (16°-18)  (18°-23)  (18°-23)

VOLATILE ORGANIC COMPOUNDS (ug/ig) ND ND ND ND NA NA NA NA ND ND NA NA

EXTRACTABLE ORGANIC COMPOUNDS (ug/yg) NO ND NA NA ND ND NA NA NA NA ND ND

PESTICIDES/PCBs (ug/kg) ND ND NA NA NA NA ND ND NA NA ND ND
PARAMETERS CAS NO. SAMPLELOCATIONS

MATRIX MATRIX SPIKE MATRIX MATRIX SPIKE MATRIX MATRIX SPIKE MATRIX MATRIXSPIKE MATRIX MATRIXSPIKE MATRIX MATRI;EPIKE
SMKE DUPLICATE SPIKE DUPLICATE SPIKE DUPLICATE SPIKE DUPLICATE SPIKE DUPLICATE SPIKE  DUPLICATE

SB803A S803A SB03A S803A 8B03A SBO3A SBO4A SBO4A SBO4A-01 SBO4A-01 SBO2A-01 SBO2A-01
94'-00° 9408  100'-106° 100°-100" 128°-138° 128°-138' 60'-@2' 00'-62'
VOLATILE ORGANIC COMPOUNDS (ug/kg) ND ND NA NA NA NA ND ND NA NA
Acetone 67-64-1 28
1,2-Dichioroethene (total) 75-09-2 9
EXTRACTABLE ORGANIC COMPOUNDS (ug/kg) NA NA ND ND NA NA NA NA ND ND ND ND
PESTICIDES/PCBs (ug/kg) NA NA NA NA ND ND ND ND NA NA NA NA

NOTES:

J - Estimate; QA/QC parameter(s) outside acceptable limits; semi—quantitative
Q - Data below contract required quantitation limits qualitauve only

NA - Not Analyzed {(MSMSDSB/2 WK1)
ND - Not Detected 06/03/91




ORGANIC PARAMETER MATRIX SPIKES/
MATRIX SPIKE DUPLICATES for SOIL BORINGS
CARDINGTON ROAD LANDFILL SITE
MORAINE, OHIO

PARAMETERS CAS NO. SAMPLE LOCATIONS

MATRIX MATRIX SPIKE MATRIX MATRIX SPIKE MATRIX MATRIX SPIKE MATRIX MATRIXSPIKE MATRIX MATRIXSPWE MATRIX MATRIX SMKE
SMKE DUPLICATE SPIKE DUPLICATE SPIKE DUPLICATE SPIKE DUPLICATE SPIKE  DUPLICATE SPIKE  DUPLICATE
8807A 8807A 8B07A SB07A 88068 58068 88068 §8058 §BO5B 58058 §8018 88018

142°-144" 142°-144"  142°-162°  142°-152° 264°-258° 254'-260° 200°-207° 200°-207°  280'-282°  200°-282°  262°-263° 252°-253'

VOLATILE ORGANIC COMPOUNDS (ughg) ND ND NA NA NA NA NA ND ND
Acetone 67-84-1 »J @ 28
1,1-Dichioroethane 76-34-0

1,2-Dichlorosthene (total) 75-00-2 9
Methylene Chiride 67-88-3 . »J 43

Chioroform 76~27-4 2Q 2Q

Bromodichioromethane 76-27-1

EXTRACTABLE ORGANIC COMPOUNDS (ug/g) NA NA NA NA NO NA NA

Fluoranthene 200-44-0 450 710

Phenanthrene 85-01-8 560

Benzoic Acid 05-85-0 87Q

Bis(2~sthylhexyl)phthalate 17-81-7 : 48Q

PESTICIDES/PCBS (ughg) NA NA ND ND NA NA NA NA ND ND

NOTES:

J - Estimate; QANVQC parametei(s) outside acceplable limits; semi-quantitative
Q - Data below contract required quantitation limits qualitative only

NA - Not Analyzed (MSMSDSB/2 WK1)
ND - Not Delected 06/03/91



ORGANIC PARAMETER MATRIX SPIKES/
MATRIX SPIKE DUPLICATES for SOIL BORINGS
CARDINGTON ROAD LANDFILL SITE
MORAINE, OHIO

PARAMETERS CAS NO. SAMPLE LOCATIONS

MATRIX MATRIX SPIKE MATRIX MATRIX SPIKE MATRIX MATRIX SPIKE
SPIKE DUPUCATE SPIKE DUPLICATE SPIKE DUPLICATE
18 18 3R 3R 3R IR
240'-242° 240°-242° 225'-227° 2265°-227° 235'-242° 236'-242’

VOLATILE ORGANIC COMPOUNDS (ug/g) NA NA ND ND NA NA
EXTRACTABLE ORGANIC COMPOUNDS (ug/kg) ND ND NA NA ND ND
PESTICIDES/PCBs (ug/kg) ND ND NA NA ND ND
NOTES:

J - Estimate; QAQC parameter(s) outside acceptable limits, semi—quantitative
Q - Data below contract required quantitation limite qualitative only
NA - Not Analyzed

(MSMSDSB/5. WK1)
ND - Not Detected

06/03/91




ORGANIC, INORGANIC, and INDICATOR PARAMETER
TRIP BLANKS for DRINIGNG WATER
CARDINGTON ROAD LANDFILL SITE

MORAINE, OHIO
SAMPLE IDENTIFICATION
PARAMETERS CAS NO. SAMPLE INTERWAL
TDWO1-01  TDWD1-02 DWh 121807
12-189
VOLATILE ORGANIC COMPOUNDS (ug/kg) ND ND ND
Acetens 67-64-1
Ohlarotorm 67-88-3
1, 1-Dichiorosthane 76-36-3
1,2-Dichiorosthane 107-08-2
1,2-Dickigrosthens (1olal) 640-60-0
Methyiene Chioride 76-09-2
Toluene 108-88-3
1,1,1-Trichiorosthane 11-66-8
SEMI-VOLATILES (ug/kg) NA NA
Anthracene 120-12-7
Benzo(a)anthracene 56-56-3
Benzo®)ucienthens 205-99-2
Benzoic Acid 65-86-0
Benzolk)uoranthene 207-08-9
Benzopyrens 50-32-8
Bis(2-ethythexyliphthalate 17-01-7
Chrysens 218-01-9
Fworanthene 200-44-0
Pentachiorophenol 87-80-5
Phenanthiene 86-01-8
Pyrens 120-00-0
PESTICIDES/PCls (upikg) NA NA
INORGANIC ANAL YTES (mg/g) NA NA
Auminum 7426-90-6
Antimony 7440-38-0
Arsenic 7420-28-2
Baium 7440-30-3
Berylium 7440-41-7
Calclum 7440-70-2
Chromium 7440-47-3
Cobait 7440-48-4
Copper 7440-50-8
fron 7439-89-8
Lead 7438-92-1
Magnesium 7430-96-4
Manganess 7430-08-5
Mercury 7420-97-6
Nicket 7440-02-0
Polassium 7440-08-7
Selenium 7782-49-2
Sodium 7440-23-5
Thallum 7440-28-0
Vanadium 7440-62-2
2inc 7440-66-6
INDICATOR PARAMETERS (mg/kg) NA NA
NOJTES:
J-E . QAQC par 47/~ oulside accepiable hmits; sami-quanttalive ND - No detections. (SBTB/3.WK1)

Q - Data below contract uqm( nlitation Wmits ( A - Nol analyzed 06/01/91



ORGANIC PARAMETER MATRIX SPIKES/
MATRIX SPIKE DUPLICATES for DRINKING WATER
CARDINGTON ROAD LANDFILL SITE
MORAINE, OHIO

PARAMETERS CAS NO. SAMPLE LOCATIONS

MATRIX MATRIX SPIKE MATRIX MATRIX SPIKE MATRIX MATRIX SPIKE MATRIX MATRIXSPIKE MATRIX MATRIXSPIKE MATRIX MATRIX SPIKE
SPIKE DUPLICATE SPIKE DUPLICATE SPIKE DUPLICATE SPIKE DUPLICATE SPIKE  DUPLICATE SPIKE DUPLICATE

DWO1-01 DWO1-01 DWO1-02 DWO1-02 DW10- DW10- DW10- DW10- DW11- DW11- DC DC
300 3-89 26-89 2080 21-89 21-80 0790 0790

VOLATILE ORGANIC COMPOUNDS (ug/g) ND ND
Chiorolorm 76-27-4 7 7 11 10 ] 7 ] 4Q 4Q
Bromodichloromethane 76-27-1 [ ] 7 8 7 [} ] ) 5 4Q 3Q
Dibromachioromethane 124-48-1 7 [ ] [ ] [ ] [} [ ] 5 4Q 3Q
EXTRACTABLE ORGANIC COMPOUNDS (ug/q) ND NO ND ND NO ND ND ND NA NA NA NA
PESTICIDES/PCBs (ug/kg) ND ND ND ND ND ND ND ND NA NA NA NA

| S

NOTES:

J - Estimate; QA/QC parameter(s) outside acceptable limits; semi-quantitative

Q - Data below contract required quantitation limits qualitative only
NA - Not Analyzed (MSMSDSB/4.WK1)
ND - Not Detected 08/03/91




TRIP BLANK and FIELD BLANKS
for SURFACE WATER SAMPLES
CARDINGTON ROAD LANDFILL SITE
MORAINE, OHIO

PARAMETERS CAS NO.
TRIP BLANK TRIP BLANK FIELD BLANK TRIP BLANK
SPWOIT-01 SWO10T-01 SW002T-01 SW0020T-01 SWR SPW-T SW003T-01 SW008T-a1 SW003TB-01 SW000TB-01 SW010TB-01
06-20-89 06-30-89 06-30-89 11-30-89
VOLATILE ORGANIC COMPOUNDS (ug) ND ND ND ND ND ND ND
Methylene Chloride 75-00-2 2J 2J
Acetone 67-84-1 10
1.1-Dichloroethane 75-36-3
1,2-Dichlotoethene (total) 540-50-0
EXTRACTABLE ORGANIC COMPOUNDS (ugn)* NA NA NA
PESTICIDES/PCABs (ugh)” NA NA NA
INORGANIC ANALYTES (ug/) NA NA NA
Aluminum 7429-90-5
Antimony 7440-38-0
Arsenic 7420-38-2
Barium 7440-39-3
Beryllium 7440-41-7
Cadmium T7440-43-9
Calcium 7440-70-2
Chromium T7440-47-3
Cabalt T7440-48-4
Copper 7440-50-8
lron 7430-89-6
Lead 7439-92-1 1.14d
Magnesium 7439-95-4
Manganese 7439-96-5 43Q
Mercury 7439-97-6
Nickel 7440-02-0
Potassium 7440-09-7
Silver 7440-22-4
Sodium 7440-23-5
Vanadium 7440-62-2
Zinc 7440-66-8 40J

NOTES:

J - Esimate, QA/QC parameler(s) oulside acceplable limits, semi—quaatilative

Q - Data below contract rtequited quantitation limits, qualitatve only
NA - Analysis not applicable (TRIPW . WK1)
ND - Not Detecled 06/01/91




ORGANIC PARAMETER MATRIX SPIKESMATRIX SPIKE DUPLICATES
FOR GROUND WATER AND PRODUCTION WELLS
CARDINGTON ROAD LANDFILL SITE
MORAINE, OHIO

SAMPLE LOCATION S

MATRIX MATRIXSPIKE MATRIX MATRIXSPIKE MATRIX MATRIXSPIKE MATRIX MATRIXSPIKE MATRIX MATRIXSPIKE MATRIX MATRIX SPIKE
SPIKE DUPLICATE SPIKE DUPLICATE SPIKE DUPLICATE SPIKE DUPLICATE SPIKE DUPUCATE SPIKE DUPLICATE

PARAMETERS CASNO. GWO1IS-03 GWO1i8-03 GWOIRS-03 GWO1RS-03 GWOIRD-03 GWOIRD-03 PWO268-01 PW025-01 GWOBAR-03 GWOSAR-03 GWORIR-03 GWOSIR-03
VOLATILE ORGANIC CMPDS (ugh)
1.1, 1-Trichiorosthane 71-56-8 4Q 3Q NA NA NA NA
Carbon Disulfide 76-18-0
1,1-Dichlorosthane 76-34-0
1.2-Dichiorosthene (total) 40-50-0 4 3
Methylene Chioride 76-00-2 4Q 4Q
Chloroform 67-08-3 10 17
Bromodichloromethane 75~-27-4 2Q 2Q
EXTRACTABLE ORGANIC CMPDS (ugh)
2-Nitrophenal 88-76-5 NA NA ND ND 3Q 2Q NO ND ND NA NA
Bis(2-ethylhexyl)phthalate 17-81-7 3Q 1
PESTICIDESACBs (ugh)* NA NA NA NA NA NA NA NA NA NA NO ND
NOTES:
J - Esimate; QAMQC parameter(s) outside acceptable limits; semi-quantitative NA - Not analyzed (TAB7.WK1)

Q - Data below contract required quantitation limits qualitative only ND - No detections 080191



TRIP BLANKS AND FIELD BLANKS FOR
PERIMETER AIR MONITORING STATIONS
CARDINGTON ROAD LANDFILL SITE

MORAINE, OHIO
'PARAMETERS CAS NO. SAMPLE LOCATIONS
TRIP BLANKS TRIP BLANKS FIELD BLANK
ROUND 1 AA00IT-02 AAOOIR-02
07-25-89 12-15-89 12-15-89
VOLATILE ORGANIC COMPOUNDS (ppbv) ND
Dichiorodifiuoromethane 75-71-8
Chioromethane 74-87-3
1,2-Dichloro-1,1,2,2-Teatratiuoroethane 76-14-2
Trichlorofluormethane 75-69-4 2800 270
1,1,2-Trichloro-1,2,2-Trifluoroethane 76-13-1
Acetone 67-64-1
Methylene Chioride 75-09-2
2-Butanone 78-93-3
1,1,1-Trichloroethane 71-55-6
4-Methyl-2-Pentanone 109-10-1
Toluene 108-88-3 3800 3.6
2-Hexanone 591-78-6
Ethyibenzene 100-41-4
1,4-and 1,3 (p,m) Xylene 1330-20-7
METHANE (ppm) (vol/vol) ND 4.9 ND
NOTES:
NA - Not Analyzed.
ND - Not Detected.
(PERAIR4A.WK1)
06/01/91




TRIP BLANKS los OFF~SITE SOIL GAS PROBE SAMPLES

CARDINGTON ROAD LANDFILL SITE

MORAINE, OHIO
SAMPLE LOCATION
PARAMETER CAS NO. AA-09-07-89 SGR SGT
VOLATILE ORGANIC COMPOUNDS (ppbv) ND
Chicromethane.
Chiorolorm
Dichlorodifiuoromethane 75-71-8
1,2-Dichioro~-1,1,2, 2-Tetrafiuorosthane 76-14-2
Vinyl Chioride 75014
Bromomethane 74-83-0
Chiorosthane 76-00-3
Trichlorofiuoromethane 75-00-4 (X ]
1.1,2-Trichioro-1,2 2-Triflucrosthane
Acetone 67-84-1
Hexane 110-54-3
1,1-Dichiorosthane 76-34-3
Vinyl Acelate 108-06-4
trans—1,2-Dichlorosthene
1,1-Dichiorosthene 76-35-44
1,1, 1-Trichioroethane 71-55-68 27
Benzene 71-43-2
Trichiorosthene 70-00-5
4-Methyi-2-pentanone
Toluene 108-88-3
Telrachloroethens 127-18-4
2-Hexanone 491-78-8
2-Butanone
Chiorobenzens 108-00-7
Ethylbenzene 100414
1,4-and 1,3~{p.m)xylene 1330-20-7 37
1,2~{o)xylene 1330-20-7 1
Benzyl Chloride 100-44-7 4.4
4-Ethyl Toluene 10
1,3,5-Trimethylbenzene 108-67-8
1,2,4-Trimethylbenzene 95-63-6
Methane (in %){vol/vol) 9 2.4 ND
NOTES:
Sampies collected on September 7, 1989. (OFFGAS2A.WK1)
* - Rosults given in ppm (viv). 06/03/81




FIELD BLANKS for

GAS VENT LIQUID SAMPLES
CARDINGTON ROAD LANDFILL SITE
MORAINE, OHIO
PARAMETERS CAS NO.
FIELD BLANK
WLR-01
VOLATILE ORGANIC COMPOUNDS (ug/)a) ND
Methylene Chioride 75-08-2
-| Xylenes (lotal) 1330-20-7
EXTRACTABLE ORGANIC COMPOUNDS (ugf)a) ND
INORGANIC ANALYTES (ug/)
Aluminum 7429-90-5 43.2Q
Aresnic 7429-38-2
Barium 7440-39-3
Calkcium 7440-70-2 849 Q
Chromium 7440-47-3
Cobalt 7440-48-4 74Q
Copper 7440-50-8
Iron 7439-89-6 726Q
Lead 7439-92-1 097J
Magnesium 7439-05-4
Manganese 7439-96-5
Mercury 7439-97-6
Nickel 7440-02-0
Potassium 7440-09-7
Selenium 7782-49-2
Silver 7440-22-4
Sodium 7440-23-5 3.850Q
Thallium 7440-28-0
Vanadium 7440-62-2 155Q
Zinc 7440-66-8 36J
NOTES:

J - Estimate; QA/QC parameter(s) outside acceptable limits; semi~-quantitativa.

Q - Data below contract required quantitation limits, qualitative only.

ND - Not Detected

(VENTLW2 WK1}
06/01/91



PARAMETERS

SUMMARY of INDICATOR PARAMETER
RESULTS for DRILLING WATER
CARDINGTON ROAD LANDFILL SITE

MORAINE, OHIO

SAMPLE LOCATIONS
DW01-02 DWO090789 DW10-3-89 DW112189
8/89 9/89 10/89 11/89
(PN) (1)) (Ph)
INDICATOR PARAMETERS (ug/)
Ammonia 1.0 7 <1.0 <1.0* <1.0 <1.0 <1.0
Chiloride <1.0 41 38 39 37 34 34
Fluoride 77 1.0 1.0 0.89 0.90* 1.0 1.0
Hexavalent Chromium 6.05 <0.02 <0.02 0.05 <0.05 <0.05 0.05
Nitrate <1.0 1.0 <10 1.1° 1.3 <1.0 <1.0
Sulfate 37 71 71 68 60" 49 65
NOTES:
(PN) - Preserved and iced (DWIP.WK1)
06/01/91

* Iced only




SUMMARY of DETECTED INORGANIC
ANALYTES for DRILLING WATER
CARDINGTON ROAD LANDFILL SITE
MORAINE, OHIO

PARAMETERS CAS NO. SAMPLE LOCATIONS
DW01-01 DW01-02 DW0S0789 DW10-3-89 DW102689A DW1026898B DW112189

7/89 8/89 9/89 10/89 10/89 10/89 11/89
INORGANIC ANALYTES (ug/l)
Aluminum 7429-90-5 27.6Q 72.2Q
Antimony 7440-36-0
Arsenic 7429-38-2 3.2Q
Barium 7440-39-3 84.5Q 66.4Q 68.7Q 61.8Q 71.9Q 71.9Q 57.4Q
Beryllium 7440-41-7 3.8Q 2.1Q
Cadmium 7440-43-9 27.4J 15.94
Calcium 7440-70--2 29,300 22,900 21,300 21,1004 28,700 29,500 21,000
Chromium 7440-47-3 23.8 13.7Q
Cobalt 7440-48-4 14.3Q 5.7Q 5.1Q
Copper 7440-50-8 12.2Q 23,8004 14Q
tron 7439-89-6 37.3Q 77.4Q 128 44.6Q 100
Lead 7439-92-1 19.4J
Magnesium 7439-95-4 32,200 24,700 23,200 31,000 31,800 30,7004
Manganese 7439-96-5 7.6Q 6.3Q 4.6Q 11.7Q 17.2
Mercury 7439-97-6
Nickel 7440-02-0
Potassium 7440-09-7 2,310Q 5,310 1,230Q 2,130Q
Selenium 7782-49-2 1.6Q
Sitver 7440-22-4
Sodium 7440-23-5 19,600 21,200 18,400 19.700J 20,100 20,000 18,100
Thallium 7440-28-0
Vanadium 7440-62-2 2.5Q
Zinc 7440-66-6 10.9Q 38.3J 93.9J 81.4J 34.9J)
Cyanide
NOTES:

J - Estimate; QA/QC parameter(s) outside acceptable limits; semi-quantitative.
Q - Data below contract required quantit

Data presented for total metals.

i" ~n limits, qualitative only. (

(DWINOR.WK1)
06/01/91




SUMMARY of DETECTED ORGANIC CONSTITUENTS

NOTES:

J - Estimate; QA/QC parameter(s) outside acceptable limits; semi-quantative
Q - Data below contract required quantitation limits qualitative only

NA - Not analyzed
ND - No detections

(DWORG/1.WK1)
06/01/91

for DRILLING WATER
CARDINGTON ROAD LANDFILL SITE
MORAINE, OHIO
PARAMETERS SAMPLE LOCATIONS
DWO01-01 TOWO01-01 DWO01-01MS DWO1-01MSD DWO01-02 TDWO1-02
7/89 7/89 7/89 7/89 8/89 8/89
VOLATILE ORGANIC COMPOUNDS (_udl) ND
Bromotorm ' 2Q ND
4-methyl-3-pentanone
Chioroform 7 7 7 10
Bromodichloromethane 7 8 7
Dibromochioromethane 7 7 6 7
EXTRACTABLE ORGANIC COMPOUNDS (ugh) ND NA ND ND ND NA
Pentachlorophenol
PESTICIDES/PCBS (ugh) ND NA ND ND ND NA
PARAMETERS SAMPLE LOCATIONS
DWO01-02MS DWO01-02MSD DW10-3-89 DW10-3-89MS DW10-3-89
8/89 8/89 10/89 10/89 10/89
VOLATILE ORGANIC COMPOUNDS (ug/l)
Bromoform 2) 2J 2J 2J 2)
4-methyl-3-pentanone KN
- |Chioroform 11 10 7 7 6
Bromodichioromethane 8 7 6 6 6
Dibromochioromethane 6 6 7 6 6
EXTRACTABLE ORGANIC COMPOUNDS (ugh) ND ND ND ND
Pentachlorophenol 18J
PESTICIDES/PCBS (ug/l) ND ND ND ND ND




SUMMARY of DETECTED ORGANIC CONSTITUENTS

tor DRILLING WATER
CARDINGTON ROAD LANDFILL SITE
MORAINE, OHIO
PARAMETERS SAMPLE LOCATIONS
DW102689A DW1026898 DW102689BMS DW102689BMSD DW102689AMS DW102689AMSD
1/89 10/89 10/89 10/89 10/89 1/89

VOLATILE ORGANIC COMPOUNDS (ugh) NA NA
Bromoform 2Q 2Q 1J i)
4-methyl-3-pentanone
Chioroform 4Q 4Q KV KY]
Bromodichloromethane 6 5 5 5
Dibromochloromethane 5Q 5Q 4) 5
EXTRACTABLE ORGANIC COMPOUNDS (ugh) ND ND NA NA ND ND
Pentachlorophenol
PESTICIDES/PCBs (ug/l) ND ND ND ND NA NA

PARAMETERS SAMPLE LLOCATIONS

DW112189 DW112189T DW112189MS DW112189MSD DW0790-01
11/89 11/89 11/89 11/89 7/90

VOLATILE ORGANIC COMPOUNDS (ugh) ND
Bromoform 1Q 2J) 1J 20
4-methyl-3-pentanone
Chioroform 4Q 4) 4) 9
Bromodichloromethane 4Q 4) 3aJ 9
Dibromochloromethane 4Q 4 KX} 7
EXTRACTABLE ORGANIC COMPOUNDS (ug/l) ND NA NA NA NA
Pentachlorophenoil
PESTICIDES/PCBSs (ug/l) ND NA NA NA NA
NOTES:

J - Estimate; QA/QC parameter(s) outside acceptable limits; semi-quantative

Q - Data below contract required quantitation limits gualitative only

{

NA - Not analyzed
ND - No detections

(

(DWORG/2.WK1)
06/01/91







APPENDIX F

GEOTECHNICAL LABORATORY TEST RESULTS -
LANDFILL SOIL COVER SAMPLES
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GEOTECHMICAL LABORATORY TEST RESILTS
COMPACTION AND PHYSICAL
PROPERTIES TESTING
CARDINGTOR ROAD

JOB NO. 00615-00-00002-02

PERFORMED FOR:

Hart Engineers, [nc.
Penn Center West (I
Suite 106

Pittsburgn, PA 15276

PERFORMED BY:

J&L Testing Company, [nc.
938 South Central Avenue
Canonsburg, PA .5317

AUGUST 24, 1989
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APPENDIX G

HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE (HELP)
MODEL SIMULATIONS
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DEFAULT SOIL CHARACTERISTICS

'5 Hve - - 'CTPZ'A:

Wil ¥ : (g |1}

TTTTTTT TN CCTTTTTe.aad

Clbh

Soil Texture ' Pore Min.
Bubbl. Size Inf. Evap.
Class Total Resid. Press. Dist. Field Wilt. Sat. Hyd. Cond. Rate Coef .
HELP USDA USCS Poros. Sat. (cm) Index Cap. Pt. cmfs in/hr in/hr unldny“'s
1 CoS GS 0.417 0.015 6.53 0.651 0.045 0.018 |1.0E-02 14.173 0.500 1]
2 S S¥W 0.437 0.020 7.26 0.592 0.062 0.024 5.BE-03 8.220 0.400 3.3
] FS SM  0.457 0.025 7.99 0.5313 0.083 0.03) 3.1€-03 4.394 0.1390 1.1
4 LS SM 0.437 0.035 8.69 0.474 0.105 0.047 1.7E-0) 2.409 0.380 3.3
5 LFS SM  0.457 0.040 9.56 0.425 0.131 0.058 1.0E-0) 1.417 0.340 1.1
6 SL SM 0.453 0.04]) 14.66 0.322 0.190 0.085 7.2E-04 1.020 0.300 5.1
? FSI. .SM  0.473 0.046 16.13 0.290 0.222 0.104 5.2E-04 0.237 0.250 5.1
8 L ML 0.463 0.027 1.1 0.220 0.232 0.116 13.2eE-04 0.524 0.200 3.9
9 S1L HL.  0.501 0.015 20.76 0.211 0.284 0.135 1.9E-04 0.269 0.170 5.1
10 SCL SC 0.398 0.068 28.08 0.250 0.2445 0.136 1.2E-04 0.170 0.110 5.1
1 CL CL 0.464 0.075 25.89 0.194 0.310 0.187 6.4E-05 0.091 0.090 5.1
12 SicCL CL 0.47 0.040 132.56 O0.151 0.342 0.210 4.2E-05 0.060 0.070 5.1
13 sC CH 0.430 0.109 29.17 0.168a 0.32v 0.221 13.3e-05 0.047 0.060 4.5
14 SiC Cil 0.479 0.056 34.19 0.127 0.371 0.25t 2.5e-05 0.035 0.020 5.1
| B c cCH  0.475 0.090 37.30 0.131 0.378 0.265 1.7E-05 0.024 0.010 4.6
16 Barrier 0.430 0.120 45.00 O0.113 0.366 0.280 L.0E-07 0.000 0.002 1.3
17 Barrier 0.400 0.140 50.00 0.096 0.356 0.290 1).0E-08 0.000 0.001) 3.)
18 Mun. Waste 0.520 0.015 20.76 0.211 0.294 0.140 2.0e-04 0.28) 0.2130 5.1
=N\
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CLIMATOLOGICAL DATA INPUT

Svnchetic Precipitation Option FIZO‘V‘ 6

Z(,Ccvb"‘”‘

Locacion: DON;\’UG OH

Number of Years to Be Generated:

Normal Mean Monthly Temperaturses Normal Mean Monchly Precipitation
in Degrees Fahrenheit (Optional) in Inches (Opticnal)
Jan. 26.6 Jan. 2.57 -
reb. 29.6 Feb. _2.\\
Mar. 9.5 Mar. _3.08
apr. S..S Apr. 343
May _6I.8 May _3.69
Jun. _1\.O Jun. _3.8l
Jul. 4.6 Jul. _3.37
avg. _130 Aug. _3.l0
Sep. _06.3 sep. _2.39
oct. _SH.S Oct. _2.0| -
Now. _H2.\ Nov. _2.6Y
_Des. _31.8 Dec. _2.S)

Maximum Leaf Area Index:

Evaporative Zone Depth in Inches:

\) “om\ Mm Mox\'\\i mer\u\-\m n krms' aQ wof‘er erivNoJer\"’.
2) 'T%?m“on. and ‘arec.\?t‘\'d.'\'\‘m doto. obtaired Lrom the NWS - Westher

Trlocmation ond Records <,?‘“3L‘"3k5 on Ausur* v \aal,
Il
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_ DATE ﬂ:’ﬂ:ﬁ.‘-- HART ENGINEERS. INC. - m

—_———0F
(4. ] of DATE _ _ . _ _.__ lm
SUBJECT — — — e e .Cakdlﬁnn.zoﬂd LM\d_EU_ _______ soe we. 21 O59 .00
Title:
Do you want the program to initialize the soil water? QO
Number of layers: 8 _
Layer data:
Laver 1 Y]
(a) thickness 30 inches
(b) layer type | — vert. p(vt. (1 or 2)
(¢) liner leakage fraction gn_ljy for layer type 4) — (0 co 1)
(d) soil texrure nuaber (1 co 20)w
(e) compacted? (only for soil textures 1 to 13) (Yes or No)
(£) initial soil vater content (not asked if program is to initialize
the soil water or if layer type is 3 or 4) 0S5 vol/veol
(sust be betwveen wilting point and porosity)
Layer 2 "
(a) thickness @10 inches
(b) layer type | — Vert. pexr. (1l to &)
(¢) liner leakage fraction (only for layer type 4) —— (0 to 1)
(d) soil texture number _*+¥ |P} (1 to 20)*
(e) compacted? (only for soil textures 1 to 13) b (Yes or No) -
(£) initial soil water comtent (not asked if prograam is to initialize
the soil vacer or if layer type is 3 or 4) : vol/vel
(must be between vilting point and porosity) (ALC u'
Layer 3 )
(a) thickness \) IA inches
(b) laypz type P
(¢) linex leakage fraction (only for layer type 4) (0 to 1)
(d) soil texturs number (1 to 20)»
(e) compacted? (only for soil textures 1 to l3) (Yes or No)
(£) initial soil vater content (not asked if program is to initialize
the soil vater or if layer type is J or 6) vol/vol
(must be betwveen vilting point and porosicy)
Layer 4 Layer S Layer 6
(a) (a) (a)
(b) (®) ()
(e) (¢) (c)
(d) (d) (d)
(e) (o) (o)
() (£ €]
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SUBJECT ] C.GMLLII\. JCDILECLA_LMAELU ______ 00 w0 PTRST - ‘_‘-I
R Coed Ualeagu Vo S S

—— e — - D G A . — — - Y D — i W WD M . —— —— — —— ——————— A T " D - — —— i ———————

Layer 7 Laver 8 Layer 9
(a) (a) (a)
(b) (b) (b)
(e) (e) (e)
(d) (d) (d)
(@) (e) (a)
(£) (£) ()
Laver 10 Laver 11 Layer 12

(a) (a) (a)
(b) (b) (b)
(e) (e) (e)
(d) (d) (d)
(o) (o) (o)
£) () )
I£ soil texture number of layer 1l is between l and 13, enter:

Type of vegetation: '-\’ (1 to9)

SCS runoff curve number (optional): - (0 to 100)
If the soil texture number of layer . is between 16 and 20, enter:

SCS runoff curve number: - (0 to 100)
If landfill is open, enter potential runoff fractiom: \3'3 (0 to 1)

Surface area: &ar SQ square feet

——

Slope of top liner/drain system: percent
Distance from crest to drain in top liner/drain systea: feet
Slope of second liner/drain systes: - percent

Distance from crest to drain in second liner/drain systesm: fest

Slope of third linsr/drain systes: el percent
Distance from cresc to drain in third liner/drain system: faec

Slope of fourth liner/drain systea: — percent
Distance from crest to drain in fourth liner/drain systes: feet

Initial quantity of snow or ice vater on surface (nobukod it

prograa is to initialize che soil vater): el inches
* [£f soil texture number is 19: If soil texture number is 20:
(a) wilting point vol/vol (a) wilting point vol/vel
(b) field capacity vol/vol (b) field capacity vol/vol
(¢) porosity vol/vol (¢) porosicy vol/vol
(d) saturated hydraulic (d) saturatsd hydraulic
conductivicy ca/sec conductivicy ca/sec
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CARDINGTON ROAD LANDFILL
MORAINE, OHIO
SEPTEMBER 4, 1991
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WP TEE———
GOOD GRASS

LAYER 1

VERTICAL PERCOLATION LAYER
30.00 INCHES
0.3808 voL/voL
0.1924 voL/voL
0.1043 voL/voL
0.0570 voL/voL
0.000109200002 CM/SEC

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

LAYER 2

VERTICAL PERCOLATION LAYER

870.00 INCHES
POROSITY = 0.5200 vOL/VOL
FIELD CAPACITY = 0.2942 vOL/VOL
WILTING POINT - 0.1400 VOL/VOL

THICKNESS

INITIAL SOIL WATER CONTENT 0.2942 vOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY 0.000199999980 CM/SEC

GENERAL SIMULATION DATA

SCS RUNOFF CURVE NUMBER = 66.43
TOTAL AREA OF COVER = 43560. SQ FT
EVAPORATIVE ZONE DEPTH = 21.00 INCHES

R-3



UPPER LIMIT VEG. STORAGE = 7.9968 INCHES

INITIAL VEG. STORAGE = 1.1970 INCHES
INITIAL SNOW WATER CONTENT = 0.0000 INCHES
INITIAL TOTAL WATER STORAGE IN

SOIL AND WASTE LAYERS = 257.6640 INCHES

SOIL WATER CONTENT INITIALIZED BY USER.

CLIMATOLOGICAL DATA

DEFAULT RAINFALL WITH SYNTHETIC DAILY TEMPERATURES AND

SOLAR RADIATION FOR COLUMBUS OHIO
MAXIMUM LEAF AREA INDEX = 3.30
START OF GROWING SEASON (JULIAN DATE) = 121
END OF GROWING SEASON (JULIAN DATE) = 286

NORMAL MEAN MONTHLY TEMPERATURES, DEGREES FAHRENHEIT '
~ JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

-—— - - .- PR e ee . -- ceme---- R ——————-

27.10 29.80 40.00 51.40 61.40 70.20
73.80 72.40 65.80 53.90 42.10 32.10

e de 3 e de e e Je e e e v de e e e e T Je sk e I e e e dr de e e e e s e de e de e e e e e e v e e e e T I e I e e de T I e e e Je e e ol ok e e e ke de ke

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 74 THROUGH 78

PRECIPITATION
TOTALS 3.23 1.83 3.50 2.77 2.56 4.05
2.67 4.76 3.16 2.48 1.96 3.12
STD. DEVIATIONS 1.60 1.20 0.91 0.93 1.41 0.69
1.5 0.23 1.61 0.63 1.09 1.48
RUNOFF
TOTALS 0.174 0.046 0.040 0.000 0.000 0.017
0.007 0.045 0.015 0.014 0.003 0.014
STD. DEVIATIONS 0.388 0.103 0.063 0.000 0.000 0.028
0.016 0.097 0.032 0.019 0.007 0.030
EVAPOTRANSPIRATION
TOTALS 0.670 1.255 2.163 2.713 2.723 5.444
3.107 3.742 3.567 1.845 1.283 0.666



STD. DEVIATIONS 0.205 0.295 0.299 0.777 0.895 1.271
1.515 0.788 0.660 0.239 0.140 0.105

PERCOLATION FROM LAYER 2

TOTALS 0.2420 0.2352 0.2672 0.2637 0.2735 0.2631
0.2693 0.2664 0.2549 0.2604 0.2491 0.2579

STD. DEVIATIONS 0.0502 0.0590 0.0622 0.0583 0.0595 0.0569
- 0.0579 0.0568 0.0538 0.0545 0.0516 0.0541

e v 9 v e e s I v e e e Je v e oir o e e Fe o e v v e A e s e e v e e v e e 3k e e e I ok e e e o e i e vir I ol o e v e e e ok e o e ok e e e ek e e o

¢ e e v e v e s e v o e s e e Je e e e de v e e o de 3 e o ofe e e e ol e e e e v e ok e e e e o e e e e e Je g e e e o die e de e e e e o dr ok Ao e ok

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 74 THROUGH 78

( INCHES) (CU. FT.) PERCENT
PRECIPITATION 3.09 (2.628)  131021.  100.00
RUNOFF 0.374 ( 0.338) 1357. 1.04 ~
EVAPOTRANSPIRATION 29.178 ( 1.053) 105917. 80.84
PERCOLATION FROM LAYER 2 3.1027 ( 0.6634) 11263. 8.60
CHANGE IN WATER STORAGE 3.439 ( 3.234) 12484. 9.53

e e e e e e e Y de e e v e T e e Fe e v de v Je vk e e e e e Je e e de e e ke e e e ve T e vk e v e e S de T e e T T I e v e e I 3k e v I v e e s T e e

e e de e e e e v e e v v e Jke v T e v T e e e e e e e e v e e de e e e de de e e v e T Ar e I e de v e e v v v e e e T o v e e e ok e e de ek e ke

PEAK DAILY VALUES FOR YEARS 74 THROUGH 78

LI R R R I i I T T R . . T T I Ui S

( INCHES) (CU. FT.) —
PRECIPITATION --i?ié-- --é;éijé-
RUNOFF 0.867 3147.2
PERCOLATION FROM LAYCR 2 0.0116 42.2
SNOW WATER 1.50 5430.7
MAXIMUM VEG. SOIL WATER (voL/voL) 0.3735
MINIMUM VEG. SOIL WATER (VOL/VOL) 0.0570

e e e e e e e e e e o Je e de e e i s e vk e e e v e e e e v e e e e e 7 o e s e Fe o T e v e e e e d T T sk e e e sk e v e T ek ok e e o ok e e e
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FINAL WATER STORAGE AT END OF YEAR 78

LAYER ( INCHES) (voL/voL)

I 8.25 Co.2150

- 2 266.61 0.3064
SNOW WATER 0.00

e ve J¢ e e e e e I ke 7 vie e o e s 7 i e e e e T dr v v e e de e e v e Je e e e e e e dr v e v P o I e o e e vk e sk T ok e e e e v ke e de ok e ek ke e
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Title:
Do you vant the program to initialize the soil vater? L}O
Number of layers: j;l, _
Layer data:
Laver 1 "
(a) thickness “'\ : inches
(b) layer type S NevY-: e&yb (1l or 2)
(c¢) liner leakage fraction (only for layer type 4) —— (0 to 1)
(d) soil texture mumber _ & 1 : (1 to 20)*
(e) compacted? (only for soil textures L to l3) (Yes or No)
(£) inicial soil wvater content (not asked if program is co initialize
the soil vater or if layer type is 3 or 4) .0 vol/vol
(must de betwaen wilting point and porosity) acHvo.
Layer 2 !
(a) thickness =\ inches
(b) laysr type - . e (1l to &)
(¢) liner leakage fraction &n.l.y for layer type 4) —— (0 to 1)
(d) soil texture number i\ (1 to 20)*
(o) compacted? (only for soil texcures . to 13) S— (Yes or No) N

initial soil water content (not asked if program is to initialize

the soil vater or if layer type is 3 or ¢) _O. vol/vol
(sust be between wilting point and porosity) Ld:‘ 4

Layer 3 _
(a) chickness — }3\ inches
(b) layer type
(c) liner leakage fraction (oniy for layer type &) (0 to 1)
(d) soil texture nusber (1 co 20)*
(e) compacted? (only for soil texcures 1 to 15) (Yes or No)
(£) initial soil water content (not asked {f program is to initialize

the soil vacter or if layer type is 3 or 4) vol/vel

(aust be between vilting point and porosity)

Layer & Layer 3 Layer 6
(a) (a) (s)
(b) (v) (b)
(e) (c) (e)
(d) (d) (d)
(o) (o) (o)
(£) (f) €
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sos wo. ETDS-0

:_L-J

Layer 7 Laver 8 Layer 9
(a) (a) (a)
(b) (b) (b)
(e) (e) (e)
(d) (d) (d)
(e) (o) (@)
(£) (£) (£)
Layer 10 Laver 11 Layer 12
(a) (a) (a)
(b) (b) (b)
(e) (e) (e)
(4) (a) (d)
(o) (o) (o)
(£) (£) )

12 soil texture number of layer 1 ig between 1 and l5, enter:

Type of vegetation: (1 to 3)
SCS runoff curve number (optional): - (0 co 100)
If the soil texture number of layer L is between 16 and 20, enter:
SCS runoff curve number: e (0 to 100)
If landfill is open, enter potential runoff fraction: ?\SO (0o 1)
Surface area: jé|ssgo square feet
Slope of top liner/drain system: percent
Discance from crest to drain in top liner/drain systes: feet
Slope of second liner/drain syscea: percent
Distance from crest to drain in second liner/drain systes: feec
Slope of third linsr/drain systes: percent
Discance from crest to drain in third liner/drain systes: fest
Slope of fourth liner/drain systes: percent
Duun« from crest to drain in fourth liner/drain systea: feet
Initu.l quantity of snow or ice wvater on surface (not asked if
prograa is to initialize the soil vater): L. o inches
* [f soil texture number is 19: If soil texture nuamber is 20:
(a) wilting poinet vol/vol (a) wilting point vol/vol
(b) field capacicy vel /vel (b) field capacity vol/vel
(¢) poreosity vol/vol (¢) porosity vol/vol
(d) sacurated hydrsulic (d) saturated hydraulic
conductivity cm/sec conductivicy ca/sec
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CARDINGTON ROAD LANDFILL
MORAINE, OHIO
SEPTEMBER 4, 1991
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D
GOOD GRASS

VERTICAL PERCOLATION LAYER
84.00 INCHES

0.3808 VOL/VOL

0.1924 voL/voL

0.1043 VOL/VOL

0.0570 vOL/VOL
0.000109199995 CM/SEC

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

LAYER 2

VERTICAL PERCOLATION LAYER

THICKNESS = 552.00 INCHES

POROSITY = 0.5200 voL/VOL

FIELD CAPACITY ' = 0.2942 VOL/VOL
WILTING POINT - = 0.1400 VOL/VOL
INITIAL SOIL WATER CONTENT - 0.2942 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY = 0.000199999995 CM/SEC

GENERAL SIMULATION DATA

-----------------------

SCS RUNOFF CURVE NUMBER = 66.43
TOTAL AREA OF COVER = 43560. SQ FT
EVAPORATIVE ZONE DEPTH - 21.00 INCHES



o

UPPER LIMIT VEG. STORAGE = 7.9968 INCHES
INITIAL VEG. STORAGE = 1.1970 INCHES
INITIAL SNOW WATER CONTENT = 0.0000 INCHES
INITIAL TOTAL WATER STORAGE IN

SOIL AND WASTE LAYERS = 167.1864 INCHES

SOIL WATER CONTENT INITIALIZED BY USER.

CLIMATOLOGICAL DATA

DEFAULT RAINFALL WITH SYNTHETIC DAILY TEMPERATURES AND
SOLAR RADIATION FOR COLUMBUS OHIO

MAXIMUM LEAF AREA INDEX = 3.30
START OF GROWING SEASON (JULIAN DATE) = 121
END OF GROWING SEASON (JULIAN DATE) = 286

NORMAL MEAN MONTHLY TEMPERATURES, DEGREES FAHRENHEIT
— JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

27.10 29.80 40.00 51.40 61.40 70.20
73.80 72.40 65.80 53.90 42.10 32.10
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AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 74 THROUGH 78

PRECIPITATION
~  TOTALS 3.23 1.83 3.50 2.77 2.56 4.05
2.67 4.76 3.16 2.48 1.96 3.12
STD. DEVIATIONS 1.60 1.20 0.91 0.93 1.41 0.69
1.56 0.23 1.61 0.63 1.09 1.48
RUNOFF
TOTALS 0.174 0.046 0.040 0.000 0.000 0.017
0.007 0.045 0.015 0.014 0.003 0.014
STD. DEVIATIONS 0.388 0.103 0.063 0.000 0.000 0.028
0.016 0.097 0.032 0.019 0.007 0.030
EVAPOTRANSPIRATION
TOTALS 0.670 1.254 2.163 2.713 2.723 5.445
3.107 3.742 3.567 1.845 1.284 0.666



STD. DEVIATIONS 0.205 0.295 0.299 0.776
1.515 0.788 0.660 0.238
PERCOLATION FROM LAYER 2
--%6}ALS B 0.1710 0.1618 0.1829 0.1793
0.1875 0.1869 0.1800 0.1848
STO. DEVIATIONS 0.0200 0.0265 0.0400 0.0428
- 0.0479 0.0480 0.0463 0.0475

0.895
0.136

0.1868
0.1776

0.0462
0.0455

A\

1.271
0.105

0.1815
0.1825

0.0458
0.0466

e Je e v e e de e de v s v e e Jr e A e 3k vk To 7k T e T e e v vir v e e e S e o e I I vk ke e e I e v e e e vk e e e e I v e e 3 ok v T vk e e e e dr e e e

e e e e e v Yo e e e 3 de v e v I v e e Je e v v de i de iy de iy e e s v e vl e e v e e e v o de e e e e e sk v e e e e v e de ok e v e e e v ok de o e de dr

GH 78

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 74 THROU
T UUU(INHES)  (CU.FT.)  PERCENT
PRECIPITATION 36.09 (2.628) 131021,
RUNOFF 0.374 ( 0.338) 1357.
EVAPOTRANSPIRATION 29.177 ( 1.051) 105913.
PERCOLATION FROM LAYER 2 2.1625 ( 0.4889) 7850.
CHANGE IN WATER STORAGE © 4.380 ( 3.011) 15900.

12.14
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PEAK DAILY VALUES FOR YEARS

74 THROUGH

78

LI e I R I R R I T I T R i i T T S R A )

PRECIPITATION

RUNOFF

PERCOLATION FROM LAYER 2
SNOW WATER

MAXIMUM VEG. SOIL WATER (vOL/VOL)
MINIMUM VEG. SOIL WATER (vOL/VOL)

0.3735
0.0570

--------
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FINAL WATER STORAGE AT END OF YEAR 78

LAYER ( INCHES) (voL/voL)

B Ta0 NIz

. 2 166.07 0.3008
SNOW WATER 0.00
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AT T HART ENGINEERS, INC. o
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SUBJECT — — — oo — .@.-.VIL\ Y\o MMbﬂdﬁl_-_- J08 N0, PDSLO_‘L
______________ Mav O_KLO]__ S

______________ Case 23 Swadlabqm

DEFAULT SOIL AND DESIGN DATA INPUT

Ttele: _CM%MMH
-O X S\ \a ’jcl_u\-k

Do you want the progras to initialize the soil wvater?

Nusber of layers: a _
Layer data:
Laver 1 "
(a) chickness inches
(b) layer type \ o) gl—vf. (1 or 2)
(c) liner leakage fraction (only for layer type &) - (0 eol)
(d) soil texture number EZL (1 to 20)*
(e) cospacted? (only for soil textures 1 to 13) \l {Yes or No)
(£) initial soil vater content (not asked if progras i$ to initialize
the soil wvater or if layer type is 3 or 4) 0.057] vol /vol
(must be between vilting point and porosity)
Layer 2 o
(a) thickness 610 inches
(b) layer type _j_;_\u_yj_ﬁvu (1 co &)
(c) liner leakage fraction (dnly for layer type 4) —— (0 to 1)
(d) soil texture number - \b (1 to 20)w
(e) compacted? (only for soil textures L to lS) —— (Yes or No) —_
(£) inicial soil water content (not asked Lf prograa is co initialize
the soil vater or if layer type is 3 or 4) : vol/vel
(must be between wilting point and porosity) (d :C u,
Layezr 3
(a) thickness - L}{ AP inches
(b) layer type
(¢) liner leakage fraction (only for layer type &) (0 to 1)
(d) soil texturs mumber (1 to 20)*
(a) compacted? (only for soil taexctures L to 13) (Yes or No)
(£) inicial soil vater content (not asked if program is to initialize
the soil vater or if layer type is 3 or 4) vol/vel
(sust be between wilting point and porosity)
Laver & Layer 3 Layer 6
(a) (a) (a)
(b) (b) (®)
(¢) (e) (e)
(d) (d) (d)
(e) (e) (o)

() (£) (£)




w QP aane m 1AL HART ENGINEERS, INC.

SHEET
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N —————————

LY Y-T1

JOB NO. P

Layer 7 Laver 8 Layer 9
(a) (a) (a)
(b) (b) (b)
(c) (e) (e)
(d) (d) (d)
() (@) (e)
(£f) (£) ()
Laver 10 Layer 11 Layer 12
(a) (a) (a)
(b) (b) (b)
(e) (e) ()
(4) (d) (d)
(o) (o) (o)
tH (£) (£)

If soil texture number of layer 1 qumon 1 and 15, enter:

Type of vegetation: (1 to §)
SCS runoff curve number (optional): — (0 co 10Q)
If the soil texture number of layer 1 is between 16 and 20, enter:
SCS runoff curve nuaber: — (0 to 100)
If landfill is open, enter potential runoff fractionm: ‘\\0 (0 to 1)
Surface area: H 5 &o square feet
Slope of top liner/drain systes: percent
Distance from crest to drain in top liner/drain system: feet
Slope of second liner/drain systea: percent
Distance from crest to drain in second liner/drain systea: feet
Slope of third linsr/drain systea: —_— percent
Discance from crest to drain in third liner/drain systes: feet
Slope of fourth linersdrain systea: e percent
Discance from crest to drain in fourth liner/drain systea: feet
Initial quantity of snow or ice vater on surface (not asked if
program is to initialize the soil vater): inches
* [f soil texture number is 19: If soil texture number is 20:
(a) wilting point vol/vel (s) wilting point vol/vel
(b) field capacity vol /vol (b) field capacity vol/vel
(¢) parosicy val/vel (e) porosity vol/veol
(d) sacturated hydraulic (d) saturated hydraulic
conductivity ca/sec conductivicy cm/sec
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CARDINGTON ROAD LANDFILL
MORAINE, OHIO
SEPTEMBER 4, 1991
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CASES

GOOD GRASS

VERTICAL PERCOLATION LAYER

30.00 INCHES

0.3808 VOL/VOL

0.1924 voL/VOL

0.1043 VOL/VOL
0.0570 voL/VOL
0.000109199995 CM/SEC

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

LAYER 2

VERTICAL PERCOLATION LAYER
870.00 INCHES
0.5200 VOL/VOL
0.2942 VOL/VOL
0.1400 VOL/VOL
0.2942 VOL/vVOL
0.000199999995 CM/SEC

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

GENERAL SIMULATION DATA

SCS RUNOFF CURVE NUMBER = 66.43
TOTAL AREA OF COVER 43560. SQ FT
EVAPORATIVE ZONE DEPTH = 21.00 INCHES

PS5



UPPER LIMIT VEG. STORAGE = 7.9968 INCHES
INITIAL VEG. STORAGE = 1.1970 INCHES
INITIAL SNOW WATER CONTENT = 0.0000 INCHES

INITIAL TOTAL WATER STORAGE IN

SOIL AND WASTE LAYERS 257.6640 INCHES

SOIL WATER CONTENT INITIALIZED BY USER.

9
CLIMATOLOGICAL DATA

SYNTHETIC RAINFALL WITH SYNTHETIC DAILY TEMPERATURES AND
SOLAR RADIATION FOR COLUMBUS OHIO

MAXIMUM LEAF AREA INDEX = 3.30
START OF GROWING SEASON (JULIAN DATE) = 121
END OF GROWING SEASON (JULIAN DATE) = 286

NORMAL MEAN MONTHLY TEMPERATURES, DEGREES FAHRENHEIT

~ JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

26.60 29.60 39.50 51.50 . 61.80 71.00
74.60 73.00 66.30 54.50 42.10 31.80
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MONTHLY TOTALS FOR YEAR 1

:.CIPITATION (INCHES) 1.0l 1.99 2.37 2.16 3.04 4.17

= 2.77 3.88 3.06 0.45 4.09 2.72
RUNOFF ( INCHES) 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.048 0.052 0.000 0.000 0.000
EVAPOTRANSPIRATION 0.513 1.478 2.112 2.931 2.486 4.706
( INCHES) 2.787 3.727 3.113 0.450 0.667 0.707
PERCOLATION FROM 0.1979 0.1771 0.1943 0.1862 0.1906 0.1827
LAYER 2 (INCHES) 0.1871 0.1853 0.1777 0.1820 0.1745 0.1787
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ANNUAL TOTALS FOR YEAR 1

A\l
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(INCHES)  (CU. FT.)  PERCENT

PRECIPITATION 31.71 115107.  100.00
RUNOFF 0.100 363. 0.32
EVAPOTRANSPIRATION 25.677 93207.  80.97
PERCOLATION FROM LAYER 2 2.2141 8037. 6.98
CHANGE IN WATER STORAGE 3.719 13500. 11.73
SOIL WATER AT START OF YEAR 257.66 935320.
SOIL WATER AT END OF YEAR 261.19 948126.
SNOW WATER AT START OF YEAR 0.00 0.
SNOW WATER AT END OF YEAR 0.19 694.
ANNUAL WATER BUDGET BALANCE 0.00 0. 0.00
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MONTHLY TOTALS FOR YEAR 2

PRECIPITATION (INCHES) 1.53 0.66 4.32 3.77 2.46 5.52
2.37 4.66 2.69 2.17 2.78 1.90
RUNOFF (INCHES) 0.000 0.000 0.083 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000
EVAPOTRANSPIRATION 0.744 1.039 2.543 3.884 2.838 6.643
(INCHES) 1.372  4.926 3.422 1.443 1.258 0.790
PERCOLATION FROM .1776 0.1622 0.1844 0.1847 0.1971 0.1925

oo

12005 0.1997 0.1921 0.1970 0.1892 0.1939
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LAYER 2 (INCHES)
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ANNUAL TOTALS FOR YEAR 2

P cm e -a- s a e a-

PRECIPITATION 34.83 126433. 100.00



RUNOFF

EVAPOTRANSPIRATION
PERCOLATION FROM LAYER 2
CHANGE IN WATER STORAGE
SOIE WATER AT START OF YEAR
SOIL WATER AT END OF YEAR
SNOW WATER AT START OF YEAR
SNOW WATER AT END OF YEAR
ANNUAL WATER BUDGET BALANCE

e e Jr J¢ ¢ e ¢ Jo Fe de Je e Je e e e de e Jo e d K e Je e e A e de e do I e e Je e do A e e e Jr de Je Je e e e e Je vk de e e T e e e ok e I e de e de e de dede ke

g
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MONTHLY TOTALS FOR YEAR

30.90

261.19
262.96
0.19
0.00
0.00

302.

112172.

8243.

5716.

948126.

954536.

694.

0.

0.

0.24
88.72
6.52
4.52

0.00

T T I I T T T A I I I e L T T

PRECIPITATION (INCHES) 1.88
3.66
RUNOFF (INCHES) 0.000
0.000
‘APOTRANSPIRATION 0.458
- ( INCHES) 5.602
PERCOLATION FROM 0.1927
LAYER 2 (INCHES) 0.2626

.39 5.
.84 1

3

3

0.017
0.000
0.578
3.840
0

.1781 0.
0.2617 0

— [= X =)

.2511

37

.91

.000

.249

2
0
.000 0.
0
2
.062 1

2284

oo

oo o oo

.75
.70

.000
.000

.278
.894

.2600
.2461

7.59
.94

—

.116
.000

1

0
6.322
0.725
0.2516
0.2517
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ANNUAL TOTALS FOR YEAR 3

LI i it T T T T T T T S e I i T T T I I I

PRECIPITATION
RUNOFF

(INCHES) (CU. FT.)
41.29 149883.
1.133 4113.

1

00.00
2.74
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EVAPOTRANSPIRATION
PERCOLATION FROM LAYER 2
CHANGE IN WATER STORAGE
SOIL WATER AT START OF YEAR
SOIL WATéR AT END OF YEAR
SNOQ WATER AT START OF YEAR
SNOW WATER AT END OF YEAR
ANNUAL WATER BUDGET BALANCE

112674.
10476.
22620.

954536.

974429.

0.
2727.
0.

A-19
75.17

6.99
15.09

0.00
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MONTHLY TOTALS FOR YEAR

P i e T T R I I I R e . I ety A SRS

PRECIPITATION (INCHES) 1.23
2.75
RUNOFF { INCHES) 0.000
0.000
EVAPOTRANSPIRATION 0.537
(INCHES) 2.644
0

PERCOLATION FROM

.2526
LAYER 2 (INCHES) 0.2993

[= X o]

.25
.69

.000
.047

.593
.426

.2801
.2829

oo

.36
.57

.000
.000

.285
.480

.2928
.2888

.76
.16

.004
.000

.871
.915

.3039
.2761

.88
.55

0

0

0.000
0.000
3.138
0.615
0

.2924
0.2817
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ANNUAL TOTALS FOR YEAR

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION
PERCOLATION FROM LAYER 2

102656.
216.
88668.
12305.



CHANGE IN WATER STORAGE
SOIL WATER AT START OF YEAR
SOIL WATER AT END OF YEAR
SNOW WATER AT START OF YEAR
SNOW WATER AT END OF YEAR
ANNUAL WATER BUDGET BALANCE

0.404

268.44
269.59
0.75
0.00
0.00

1467.
§74429.
978623.

2727.

0.
0.

1.43

0.00
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MONTHLY TOTALS FOR YEAR

e emecese cevmcee Ceesemes ameeasee ceeeeee ®EmEme--=

PRECIPITATION (INCHES) 1.86

2.56

RUNOFF (INCHES) 0.000
0.000

EVAPOTRANSPIRATION 0.831
(INCHES) 5.074
PERCOLATION FROM 0.2782
LAYER 2 (INCHES) 0.2760

90 2
04 3
000 O
000 O
253 2
077 2
2491 0
2731 0

.76
71

.000
.000

.657
.984

.2767
.2615

2.20 3.
1 1.90

.41
.000

.030
.869

— [oN o]

0.2704
0.2671

oo

75

0.000
000 O.
4
1

000

.269
213

.279
.255

7
6 0.2611
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ANNUAL TOTALS FOR YEAR

B R T T I I R e R R L L e I I A I I I )

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION
PERCOLATION FROM LAYER 2
CHANGE IN WATER STORAGE

135835.
0.
122661.
11681.
1493.
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SOIL WATER AT START OF YEAR
SOIL WATER AT END OF YEAR
SNOW WATER AT START OF YEAR
SNOW WATER AT END OF YEAR
ANNUAL WATER BUDGET BALANCE

269.59
269.56
0.00
0.44
0.00

978623.
978506.
0.
1610.
0.

0.00
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MONTHLY TOTALS FOR YEAR

PRECIPITATION (INCHES) 2.67

4.98

RUNOFF ( INCHES) 0.000
0.042

EVAPOTRANSPIRATION 0.528
(INCHES) 5.266
PERCOLATION FROM 0.2661
LAYER 2 (INCHES) 0.3080

.03
.97

2

3
.18 0
.086 0.
.180 2
.054 2
0

.2578
.3045 0.

.35
.35

.000

000

.482
.285

.3078

2911

3.37 3
1.16 1

.000
.000

N W [ W o}

.247
.3007

.26
.87

.000
.000

0
0
.167 2.
0
0

799

.975

0 312
0.2971 0.

283

5.70
1.79

.090
.000

479
.660

.3009
.2896

1
9
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ANNUAL TOTALS FOR YEAR

-----------------------------------------------------------------------

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION
PERCOLATION FROM LAYER 2
CHANGE IN WATER STORAGE
SOIL WATER AT START OF YEAR
SOIL WATER AT END OF YEAR

.........

132495.
1403.
116482.
12775.
1835.
978506.
981950.

A-2



SNOW WATER AT START OF YEAR
SNOW WATER AT END OF YEAR
ANNUAL WATER BUDGET BALANCE

0.44
0.00
0.00

1610.
0.
0.

0.00

**********t************************************************************
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MONTHLY TOTALS FOR YEAR

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

PRECIPITATION (INCHES) 4.18

1.35

RUNOFF (INCHES) 0.000
0.000

EVAPOTRANSPIRATION 0.511

( INCHES) 2.083
PERCOLATION FROM 0.2894
LAYER 2 (INCHES) 0.3128

.96
.89

.000
.015

.121
.450

.2829
.3090

.16
73

.000
.000

.985
.329

3211
.2952

3.47 1
6

0.000 O
0.003 ©
2.864 3
2.194 1
0

.3108 0.

0.3039 O

.95
.83 1.

94

.000
.000

177
.469

319

312

5.16
1.38
0.081
0.000
5.356
0.784
0

2 0.3062
8 0.3289
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ANNUAL TOTALS FOR YEAR

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION
PERCOLATION FROM LAYER 2
CHANGE IN WATER STORAGE
SOIL WATER AT START OF YEAR
SOIL WATER AT END OF YEAR
SNOW WATER AT START OF YEAR

134310.
3589.
106437.
13403.
14110.
981950.
996061 .
0.

100.00
0.27
79.25
9.98
10.51



SNOW WATER AT END OF YEAR 0.00 0.
ANNUAL WATER BUDGET BALANCE 0.00 0. 0.00
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MONTHLY TOTALS FOR YEAR 8

T T I T R I e . e I e A I A )

PRECIPITATION (INCHES) 1.04 3.92 2.75 4.40 3.01 4.14
2.09 1.43 2.74 0.73 1.57 2.52
RUNOFF (INCHES) 0.000 0.000 0.000 0.000 0.005 0.213
0.000 0.000 0.000 0.000 0.000 0.000 ~
EVAPOTRANSPIRATION 0.869 1.246 2.061 3.139 4.397 4.643
( INCHES) 3.023 1.441 2.740 0.144 1.070 0.513
PERCOLATION FROM 0.3313 0.3236 0.3721 0.3785 0.3978 0.3834
LAYER 2 (INCHES) 0.3914 0.3856 0.3675 0.3738 0.3560 0.3621

Shkhkhdkhkhhhhkhhhhhhhhhhhhhhhhbhihhhhididkidiiidhiiiiidkiidihididiiiiiidiikik
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ANNUAL TOTALS FOR YEAR 8

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

PRECIPITATION 30.94 112312. 100.00
RUNOFF 0.218 792. 0.71
EVAPOTRANSPIRATION ' 25.387 92153. 82.05
PERCOLATION FROﬁ LAYER 2 4.4230 16055. 14.30
CHANGE IN WATER STORAGE 0.912 3311. 2.95
SOIL WATER AT START OF YEAR 274.40 996061.
SOIL WATER AT END OF YEAR 275.31 999372.
SNOW WATER AT START OF YEAR 0.00 0.
SNOW WATER AT END OF YEAR 0.00 0.

ANNUAL WATER BUDGET BALANCE 0.00 0. 0.00
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MONTHLY TOTALS FOR YEAR 9

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

PRECIPITATION (INCHES) 2.50 1.86 1.77 2.79 1.72 2.79
4.03 3.07 2.36 2.09 3.34 3.63
RUNOFF ( INCHES) 0.001 0.000 0.000 0.000 0.000 0.000
0.010 0.000 0.000 0.000 0.000 0.000
FVAPOTRANSPIRATION 0.926 1.585 2.517 2.502 1.998 4.512
} (INCHES) 4.047 3.070 1.788 1.898 1.398 0.852
PERCOLATION FROM 0.3642 0.3366 0.3720 0.3576 0.3661 0.3502
LAYER 2 (INCHES) 0.3571 0.3520 0.3357 0.3418 0.3260 0.3379

Je J¢ e Je de Je v Y v I Je e Je Je e de e Jo e do e Je de e Je o e e Je de de v e e e de de Je Fo v fe de e o e Yo I v de e e v v e e e Je e g v de e de e vk de e de K
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ANNUAL TOTALS FOR YEAR 9

B T T I I R e i e e e T T T T Gy U R L L

PRECIPITATION 31.95 115978. 100.00
~ WUNOFF 0.011 39. 0.03

EVAPOTRANSPIRATION 27.092 98343. 84.79

PERCOLATION FROM LAYER 2 4.1971 15236. 13.14

CHANGE IN WATER STORAGE | 0.650 2361. 2.04

SOIL WATER AT START OF YEAR 275.31 999372.

SOIL WATER AT END OF YEAR 275.62 1000518.

SNOW WATER AT START OF YEAR 0.00 0.

SNOW WATER AT END OF YEAR 0.33 1215.

ANNUAL WATER BUDGET BALANCE 0.00 0. 0.00
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MONTHLY TOTALS FOR YEAR 10

PRECIPITATION (INCHES) 2.02 1.19 1.43 2.74 5.10 3.47
3.85 4.78 0.76 3.70 3.26 3.12

RUNOFF (INCHES) 0.000 0.000 0.000 0.000 0.095 0.000
0.000 0.000 0.000 0.000 0.000 0.000

EVAPOTRANSPIRATION 0.804 0.702 2.789 2.789 4.314 5.309

( INCHES) 3.181 3.956 1.960 2.277 1.192 0.835
PERCOLATION FROM 0.3527 0.3373 0.3755 0.3611 0.3695 0.3544
LAYER 2 (INCHES) 0.3628 0.3581 0.3417 0.3480 0.3320 0.3487 ~

dedeedhhdhkhkhkkkkhhhhhhhhhhhhhhhhhfhhhhhhhhhhhhkhihhhhhdhhhhhiihihiiiii
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ANNUAL TOTALS FOR YEAR 10

PRECIPITATION 35.42 128575. 100.00

RUNQFF 0.095 344, 0.27

EVAPOTRANSPIRATION 30.108 109290. 85.00 _
PERCOLATION FROM LAYER 2 4.2417 15397. 11.98

CHANGE IN WATER STORAGE 0.976 3543. 2.76

SOIL WATER AT START OF YEAR 275.62 1000518.

SOIL WATER AT END OF YEAR 276.94 1005275.

SNOW WATER AT START OF YEAR 0.33 1215.

SNOW WATER AT END OF YEAR 0.00 0.

ANNUAL WATER BUDGET BALANCE 0.00 0. 0.00
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MONTHLY TOTALS FOR YEAR

11

PRECIPITATION (INCHES) 1.32

2.02
RUNOFF (INCHES) 0.000
0.000
EVAPOTRANSPIRATION 0.847
( INCHES) 3.133
PERCOLATION FROM 0.3678
LAYER 2 (INCHES) 0.3847

— N

oo

.07
13

.000
.000
1.272
0.926
0.
0.3792

3452

.79
.10

.000
.003

.725
.062

.3875
.3614

4.24 4.
2 2

.99

.000
.106
.966

.3764
.3677

oo

0 0.
0.000 0.
4 4
1 1

[N ]

.37
.28

5

3

0.087
000 0.000

6.096

0.659

0

.3766

.3504 0.3%88
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ANNUAL TOTALS FOR YEAR

11
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PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

PERCOLATION FROM LAYER 2

"HANGE IN WATER STORAGE
.\7SOIL WATER AT START OF YEAR

SOIL WATER AT END OF YEAR

SNOW WATER AT START OF YEAR

SNOW WATER AT END OF YEAR

ANNUAL WATER BUDGET BALANCE

276.
277.
0.
0.
0.

00

130789.
327.
113011.
16141.
1311.
1005275.
1006586.
0.

0.

0.

100.00
0.25
86.41
12.34
1.00

0.00
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MONTHLY TOTALS FOR YEAR

-----------------------------------------------------------------------

12

AV

PRECIPITATION (INCHES) 5.46 3
2.38 1

RUNOFF ( INCHES) 0.000 0
0.000 O.

EVAPOTRANSPIRATION 0.549 0
(INCHES) 3.333 1
PERCOLATION FROM 0.3810 0
LAYER 2 (INCHES) 0.5093 0

.08
.50

.000

000

.692
.500

.3929
.4989

.94
.73

310
.000

.068
.730

.502
.473

1.97
2.41

0.000
0.000

2.266
0.985

7 0.5149
0 0.4789

1.23
3.30

0.000
0.000

1.990
1.258

0.5275
0.4541

—
~
~n

oo
o
o
(=]

4.
0.746
0

0
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ANNUAL TOTALS FOR YEAR

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION
PERCOLATION FROM LAYER 2
CHANGE IN WATER STORAGE
SOIL WATER AT START OF YEAR
SOIL WATER AT END OF YEAR
SNOW WATER AT START OF YEAR
SNOW WATER AT END OF YEAR
ANNUAL WATER BUDGET BALANCE

277.
281.
0.
0.
0.

00

12

125199

. 1

1125.
86845.
20679.
16551.

1006586.

1023136.

0.

0.

0.

00.00

0.90
69.37
16.52
13.22

0.00
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MONTHLY TOTALS FOR YEAR
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PRECIPITATION (INCHES) 1.68

3.08

RUNOFF (INEHES) 0.000
0.000

EVAPOTRANSPIRATION 1.081
(INCHES) 3.074
PERCOLATION FROM 0.4654
LAYER 2 (INCHES) 0.4960

1.53
1.64

0.000
0.000

0.809
2.229

0.4282
0.4868 0.4620
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4.81
2.14

0.000
0.000

2.843
2.187

0.4832

1.26 3.53
1.61 3.08
0.000 0.000
0.000 0.000
1.921 3.296
1.059 1.106

0.4901 0.5083

.91
.44

2

2

0.000
0.000
4.310
0.904
0

.4872

0.4681 0.4442 0.4518
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ANNUAL TOTALS FOR YEAR

PRECIPITATION
RUNOFF _
EVAPOTRA“SPIRATION
PERCOLATION FROM LAYER 2
CHANGE IN WATER STORAGE
SOIL WATER AT START OF YEAR
SOIL WATER AT END OF YEAR
. SNOW WATER AT START OF YEAR
SNOW WATER AT END OF YEAR
ANNUAL WATER BUDGET BALANCE

281.
281.
0.

0.
0.

00

13

107847.
0.
950090.
20587.
-2830.
1023136.
1020306.
0.

0.

0.

100.00
0.00
83.53
19.09
-2.62

0.00
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MONTHLY TOTALS FOR YEAR
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PRECIPITATION (INCHES) 3.47 3.11 3.4 6.64 4.28 5.90
3.55 1.88 2.60 2.32 4.27 3.74
RUNOFF (INCHES) 0.010° 0.000 0.000 0.047 0.000 0.111
0.000 0.000 0.000 0.000 0.000 0.000
EVAPOTRANSPIRATION 0.867 1.214 2.364 3.287 4.882 6.302 B
( INCHES) 2.933 2.472 2.344 1.965 1.088 0.722
PERCOLATION FROM 0.4572 0.4495 0.5430 0.5968 0.6454  0.6205
LAYER 2 (INCHES) 0.6342 0.6197 0.5854 0.5903 0.5575 0.5866

e Je Je v e e e s d v v v s v v s v e e Fo e e v e sk e vle e sle e o v e vk % e e e sde e 9 de vl e v e v de ok o e ok I e Sk e e e ik ok e e e e e e e ek

*******t*********ii**************************#************************;7

PRECIPITATION 45.17 163967.  100.00 | —
RUNOFF N 0.168 608. 0.37

EVAPOTRANSPIRATION 30.441 110499, 67.39

PERCOLATION FROM LAYER 2 6.8860 24996, 15.24

CHANGE IN WATER STORAGE ©7.676 27863. 16.99 -
SOIL WATER AT START OF YEAR 281.08 - 1020306.

SOIL WATER AT END OF YEAR 288.75 1048169.

SNOW WATER AT START OF YEAR 0.00 0.

SNOW WATER AT END OF YEAR 0.00 0.

ANNUAL WATER BUDGET BALANCE ~0.00 0. 0.00 -

***************************i******************i************************7
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MONTHLY TOTALS FOR YEAR 15

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

c e meeTee ceaccecs ceeeasee cCeamewee SAmteeme vemeaw=

PRECIPITATION (INCHES) 2.70 2.50 2.69  3.77 1.53 4.53
2.66 2. 2. . 2.92



RUNOFF (INCHES) 0.000
0.000

EVAPOTRANSPIRATION 0.730
(INCHES) 4.328
PERCOLATION FROM 0.6364

LAYER 2 (INCHES) 0.6571

0.024
0.075

1.279
2.708

0.5838
0.6399

0.000
0.000

2.760
2.394

0.6936
0.6034

0.000
0.000

3.320
0.770

0.6771
0.6076

0.000
0.000

2.994
0.821

0.000
0.000

3.436
0.810

0.6891 0.6522
0.5732 0.6083
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ANNUAL TOTALS FOR YEAR

PRECIPITATION
RUNOFF

— EVAPOTRANSPIRATION
PERCOLATION FROM LAYER 2
CHANGE IN WATER STORAGE
SOIL WATER AT START OF YEAR
SOIL WATER AT END OF YEAR
SNOW WATER AT START OF YEAR
SNOW WATER AT END OF YEAR
ANNUAL WATER BUDGET BALANCE

288.
288.
0.
0.
0.

00

15

122585.

359.

95645.
27666.

-1085.

1048169.

1047085.

0.

0.

0.

0.00
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MONTHLY TOTALS FOR YEAR

16

L R I I I I I TR I i R ]

PRECIPITATION (INCHES) 1.42
3.68

RUNOFF ( INCHES) 0.000
0.066

1.17
0.82

0.000
0.000

4.34
0.42

0.086
0.000

6.54
2.53

0.041
0.000

5.03
3.08

0.000
0.000

1.27
2.19

0.000
0.000



EVAPOTRANSPIRATION 0.724 1.492 2.439 4.182 4.722 3.632

( INCHES) 3.581 0.867 0.420 1.813 1.046 0.919
PERCOLATION FRQM 0.6321 0.5958 0.6296 0.6229 0.7002 0.6800
LAYER 2 (INCHES) 0.6870 0.6690 0.6304 0.6343 0.5979 0.6056
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ANNUAL TOTALS FOR YEAR 16

PRECIPITATION 32.49 117939. 100.00
RUNOFF 0.194 703. 0.60
EVAPOTRANSPIRATION 25.837 93788. 79.52
PERCOLATION FROM LAYER 2 7.6848 27896. 23.65
CHANGE IN WATER STORAGE -1.225 -4448. -3.77
SOIL WATER AT START OF fEAR 288.45 1047085.
SOIL WATER AT END OF YEAR 287.23 1042637.
SNOW WATER AT START OF YEAR 0.00 0.
SNOW WATER AT END OF YEAR 0.00 0.
ANNUAL WATER BUDGET BALANCE 0.00 0. 0.00

Jededededede Jedede e de dr defede dedededede e drdeddededr dededede drdedede e dededede ke e e dedr e dedede drde e e ok e de e de dede de e de e e e de e de
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MONTHL« "2TALS FOR YEAR 17

PRECIPITATION (INCHES) 0.54 1.35 3.42 2.66 4.22 6.08
4.63 4.91 3.84 1.07 2.54 2.39

RUNOFF ( INCHES) 0.000 0.000 0.000 0.000 0.000 0.094
0.053 0.079 0.000 0.000 0.000 0.000
EVAPOTRANSPIRATION 1.038 1.362 2.690 2.218 5.666 6.820

(INCHES) 4.242 4.361 3.568 2.082 1.010 0.828



AL

PERCOLATION FROM 0.6071 0.5422 0.5900 0.5598 0.5676 0.5387
LAYER 2 (INCHES) 0.5451 0.5331 0.5047 0.5103 0.4833 0.4889
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ANNUAL TOTALS FOR YEAR 17

PRECIPITATION 37.65 136669.  100.00
RUNOFF 0.227 822. 0.60
EVAPOTRANSPIRATION 35.885 130261. 95.31
PERCOLATION FROM LAYER 2 6.4707 23489. 17.19
CHANGE IN WATER STORAGE -4.932 -17903.  -13.10

~—SOIL WATER AT START OF YEAR 287.23 1042637.

SOIL WATER AT END OF YEAR 282.28 1024691.
SNOW WATER AT START OF YEAR 0.00 0.
SNOW WATER AT END OF YEAR ~0.01 43.
ANNUAL WATER BUDGET BALANCE 0.00 0. 0.00
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MONTHLY TOTALS FOR YEAR 18

PRECIPITATION (INCHES) 2.07 1.68 1.03 2.79 4.09 4.32
5.17 5.84 1.24 0.96 3.31 2.45
RUNOFF (INCHES) 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000
EVAPOTRANSPIRATION 0.747 1.420 2.013 2.754 3.908 4.775
(INCHES) 5.647 6.047 1.928 0.225 0.989 0.719
PERCOLATION FROM 0.4837 0.4447 0.4929 0.4747 0.4851 0.4624
LAYER 2 (INCHES) 0.4694 0.4606 0.4374 0.4435 0.4211 0.4287
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ANNUAL TOTALS FOR YEAR 18

S I  atdiatd ettt T A )

------------------------

PRECIPITATION 34.95 126868. 100.00

RUNOFF 0.000 0. 0.00

EVAPOTRANSPIRATION 31.171 113149. 89.19

PERCOLATION FROM LAYER 2 5.5043 19980. 15.75

CHANGE IN WATER STORAGE -1.725 -6261. -4.94

SOIL WATER AT START OF YEAR 282.28 1024691.

SOIL WATER AT END OF YEAR 280.57 1018473. ~
SNOW WATER AT START OF YEAR 0.01 43.

SNOW WATER AT END OF YEAR 0.00 0.

ANNUAL WATER BUDGET BALANCE 0.00 0. 0.00
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MONTHLY TOTALS FOR YEAR 19

PRECIPITATION (INCHES) 2.98 1.70 3.23 2.60 3.99 6.65
1.41 4.70 0.38 2.41 3.92 3.28
RUNOFF (INCHES) 0.000 0.000 0.008 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000
EVAPOTRANSPIRATION 0.432 1.341 2.938 3.380 3.619 7.875
(INCHES) 1.860 3.324 1.756 1.601 1.353 0.808
PERCOLATION FROM 0.4402 0.4324 0.5064 0.4867 0.4957 0.4716
LAYER 2 (INCHES) 0.4784 0.4692 0.4453 0.4513 0.4284 0.4371
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ANNUAL TOTALS FOR YEAR 19

PRECIPITATION 37.25 135218. 100.00

RUNéFF 0.008 30. 0.02
EVAPOTRANSPIRATION 30.285 109935. 81.30
PERCOLATION FROM LAYER 2 5.5428 20120. 14.88
CHANGE IN WATER STORAGE 1.414 5133. 3.80
SOIL WATER AT START OF YEAR 280.57 1018473.
SOIL WATER AT END OF YEAR 281.99 1023606.
SNOW WATER AT START OF YEAR 0.00 0.

~—SNOW WATER AT END OF YEAR 0.00 0.
ANNUAL WATER BUDGET BALANCE 0.00 0. 0.00
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MONTHLY TOTALS FOR YEAR 20

PRECIPITATION (INCHES) 2.99 2.76 3.02 1.81 4.56 2.23
2.90 2.42 4.15 3.59 3.42 0.93
RUNOFF (INCHES) 0.000 0.000 0.000 0.000 0.019 0.000
0.000 0.000 0.072 0.000 0.000 0.000
EVAPOTRANSPIRATION 0.836 1.353 2.999 2.091 3.487 4.173
( INCHES) 3.505 2.420 3.098 2.134 0.993 0.862
PERCOLATION FROM 0.4695 0.4794 0.5361 0.5168 0.5267 0.5074
LAYER 2 (INCHES) 0.5187 0.5089 0.4828 0.4888 0.4637 0.4913

e Je e e e e e e e e e e e e e e e Y e e e e vk e e sk e vk vk e e vl de e e e e e e e T e e e e 3 e v e e e e e s e e e e e e e e v de vk de e e e o e

e e v e 2 e e e v e e e v e e e e e e v e vk e e e e e e e e e e e e e e e e e v s de e e e e e e e I e I e e e e e de e e e e de e de Fr ok ke e e

pe3



ANNUAL TOTALS FOR YEAR 20

- m---- - e e - o= —me - -

PRECIPITATION 34.78 126251. 100.00
RUNCGFF - 0.091 329. 0.26
EVAROTRANSPIRATION 27.951 101462. 80.37
PERCOLATION FROM LAYER 2 5.9901 21744, 17.22
CHANGE IN WATER STORAGE 0.748 2717. 2.15
SOIL WATER AT START OF YEAR 281.99 1023606 .
SOIL WATER AT END OF YEAR 282.73 1026323.
SNOW WATER AT START OF YEAR 0.00 0.
SNOW WATER AT END OF YEAR 0.00 0.
ANNUAL WATER BUDGET BALANCE 0.00 0. 0.00
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AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 20

L R T T T I T I T i e e T T T I T N i ep iy G S S

TOTALS .26 2.09 3.11 3.15 3.51 4.59
3

2 .
3.09 3.28 2.44 2.02 .10 2.44

STD. DEVIATIONS 1.16 0.87 1.14 1.46 1.20 1.96
1.08 1.50 1.07 1.50 0.83 0.92
RUNOFF
TOTALS 0.001 0.010 0.024 0.004 0.006 0.090
0.009 0.016 0.009 0.0006 0.000 0.000
STD. DEVIATIONS 0.002 0.038 0.072 0.014 0.021 0.249
0.020 0.030 0.021 0.001 0.000 0.000
EVAPOTRANSPIRATION
TOTALS 0.728 1.185 2.641 2.943 3.647 5.370
3.536 3.100 2.380 1.495 1.105 0.751



STD. DEVIATIONS 0.193 0.284 0.337 0.64] 1.023 1.382
1.205 1.348 0.833 0.682 0.210 0.111

PERCOLATION FROM LAYER 2

TOTALS 0.3822 0.3621 0.4139 0.4102 0.4266 0.4091
0.4169 0.4095 0.3891 0.3949 0.3763 0.3876

STD. DéVIATIONS 0.1408 0.1317 0.1473 0.1457 0.1544 0.1472
- 0.1476 0.1426 0.1333 0.1330 0.1237 0.1289
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AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 20

( INCHES) (CU. FT.) PERCENT

PRECIPITATION 35.08 (3.881)  127346.  100.00

_ RUNOFF 0.169 ( 0.250) 612. 0.48
EVAPOTRANSPIRATION 28.881 ( 3.338) 104839. 82.33
PERCOLATION FROM LAYER 2 4.7783 ( 1.6621) 17345. 13.62
CHANGE IN WATER STORAGE 1.253 ( 2.842) 4550. 3.57
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PEAK DAILY VALUES FOR YEARS 1 THROUGH 20

PRECIPITATION 2.48 9002.4
RUNOFF 1.103 4004.8
PERCOLATION FROM LAYER 2 0.0228 82.9
SNOW WATER 3.02 10965.2
MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.3630
MINIMUM VEG. SOIL WATER (VOL/VOL) 0.0570
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FINAL WATER STORAGE AT END OF YEAR 20

---------------------------------------------------------------

LAYER (INCHES) (VOL/VOL)

. 7.58 0.2527

: 2 275.15 0.3163
SNOW WATER 0.00
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_______ g:éédL_ _Eiﬁgiluﬁﬁéfiu____Jﬂl&?fﬁiﬁ;@&_
_________ e LOne_

_________ Cose M _Swvwlehen

Title:

Do you want the program to initialize the soil water?

Number of layers: a

Layer daca:
Laver 1 N
(a) chickness @kL inches
(b) layer type \—\lglﬁc,vc . (1 or 2)
(¢) liner leakage fraction & for layer type 4) — (0 co 1)
(d) soil texture number % (1 to 20)w
(e) compacted? (only for soil textures Ll to 19) N (Yes or No)
(£) initial soil water content (not asked if prograam ils to initialize
the soil water or if layer typs is Jor 4) _©O. QS val/vel
(must be between wilting peint and poresity) (u )
Layer 2

(a)
(b)
(e}
(d)
(e)
()

11
thickness S inches
layer type | = . . (1 to &)
liner leakage fraction (otly for layer type &) — (0 to 1)
-é: \ S

soil texture nuaber (1 co 20)»
compacted? (only for soil textures L to 15) —_— (Yes or No)

initial soll wvater content (not asked if program is to ipitialize
the soil water or if layer type is 3 or 4) <D_%& vol/vol
5

(sust be between wilting point and porosity) CJC

Layer 3
(a) thickness —_— L) (A.P inches
(b) layer type
(c) liner leakage fraction (only for layer type &) (0 to 1)
(d) soil texture number i (1 to 20)»
(e) compacted? (only for soil textures 1L to 13) (Yes ar Na)
(£) initial soil water content (not asked if program is to initialize
the soil vacer or if layer type is 3 or 4) vol/vol
(must be between wilting point and porosity)
Layer & Layer 3 Layer 6
(a) (a) (a)
(b) (b) ()
(e) (¢) (¢)
(d) (d) (d)
(e) (o) (o)
€] () ()
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SUBJECT _ — - — — .} @ dnain _ son wo. PTOSS -0 _
e _CQ/LQ)‘_E}L%L _______________ ? _0___

Layer 7 Laver 8 Layer 9
(a) (a) (a)
(b) (b) (b)
(e¢) () (e)
(d) (d) (d)
(e) (e) (e)
(£) (£ (£)
Laver 10 Laver 11 Layer 12

(a) (a) (a)
(d) (v) (b)
(e) (e) (e)
(d) (d) (d)
(o) (o) (®) ~
() () H
[£ soil texture number of layer 1 ig between 1l and 15, enter:

Type of vegetation: ‘j (1l to §)

SCS runoff curve number (optional): —— (0 to 100)
If the soil texture number of layer 1 is between 1§ and 20, enter:

SCS runoff curve nuaber: -_— (0 to 100)
If landfill is open, encter potentisl runoff fraccion: (0 to 1)
Surface area: m square feet
Slope of top liner/drain systeas: percent
Distance from crest to drain in ctop liner/drain system: feat
Slope of second liner/drain systesm: - percent
Discance from crest ta drain in secqnd liner/drain systea: feec —
Slope of third linsr/drain systea: e percent

Distance from crest to drain in chird liner/drain syscea: feet

Slope of fourth liner/drain systes: percent
Discance from crest ta drain in fourth linsr/drain systea: faot

Initisl quantity of snov or ice vacter on surface ég:t asked if

program is to initialize the soil water): inches
* [£ soil texturs number is 19: If soil texturse number is 20:
(a) wilting point vol/vol (a) wilting point vol/vel
{b) field capacity vol /vol {b) field capacicy vol/vel
(c) porosity vol /vol (c) porosity val/vel

(d) saturated hydraulic (d) sacturated hydraulic
conduccivicy cu/sec conductivicy ca/see
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CARDINGTON ROAD LANDFILL
MORAINE, OHIO
SEPTEMBER 4, 1991
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GOOD GRASS

VERTICAL PERCOLATION LAYER

84.00 INCHES

0.3808 voL/voL

0.1924 voL/VOL

0.1043 vOL/VOL

0.0570 voL/vOL
0.000109199995 CM/SEC

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

LAYER 2

VERTICAL PERCOLATION LAYER
THICKNESS = 552.00 INCHES
POROSITY 0.5200 vOL/vOL
FIELD CAPACITY 0.2942 voL/vOL
WILTING POINT 0.1400 VOL/VOL
INITIAL SOIL WATER CONTENT 0.2942 voL/voL
SATURATED HYDRAULIC CONDUCTIVITY 0.000199999995 CM/SEC

GENERAL SIMULATION DATA

SCS RUNOFF CURVE NUMBER
TOTAL AREA OF COVER
EVAPORATIVE ZONE DEPTH

66.43
43560. SQ FT
21.00 INCHES

ARR



UPPER LIMIT VEG. STORAGE 7.9968 INCHES
INITIAL VEG. STORAGE = 1.1970 INCHES
INITIAL SNOW WATER CONTENT = 0.0000 INCHES
INITIAL TOTAL WATER STORAGE IN

SOIL AND WASTE LAYERS 167.1864 INCHES

SOIL WATER CONTENT INITIALIZED BY USER.

CLIMATOLOGICAL DATA

SYNTHETIC RAINFALL WITH SYNTHETIC DAILY TEMPERATURES AND

SOLAR RADIATION FOR COLUMBUS OHIO
MAXIMUM LEAF AREA INDEX = 3.30
START OF GROWING SEASON (JULIAN DATE) = 121
END OF GROWING SEASON (JULIAN DATE) = 286

NORMAL MEAN MONTHLY TEMPERATURES, DEGREES FAHRENHEIT

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV

26.60 29.60 39.50 51.50 61.80
74.60 73.00 66.30 54.50 42.10

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH

PRECIPITATION
TOTALS 2.26 2.09 3.11 3.15 3.51
3.09 3.28 2.44 2.02 3.10
STO. DEVIATIONS 1.16 6.87 1.14 1.46 1.20
1.08 1.50 1.07 1.50 0.83
RUNOFF
TOTALS 0.001 0.010 0.024 0.004 0.006
0.009 0.016 0.009 0.000 0.000
STD. DEVIATIONS 0.002 0.038 0.072 0.014 o0.021
0.020 0.030 0.021 0.001 0.000
EVAPOTRANSPIRATION
TOTALS 0.728 1.185 2.641 2.942 3.645
3.536 3.100 2.380 1.495 1.105

71.00
31.80

JUN/DEC

.......
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STD. DEVIATIONS 0.193 0.284 0.337 0.641 1.022 1.383
1.205 1.348 0.833 0.681 0.210 0.l11

PERCOLATION FROM LAYER 2

TOTALS 0.3559 0.3301 0.3780 0.3810 0.4043 0.3935
0.4040 0.3984 0.3788 0.3838 0.3641 0.3701

STD. DEVIATIONS 0.1727 0.1601 0.1830 0.1871 0.2034 0.1990
- 0.2027 0.1970 0.1840 0.1830 0.1699 0.1697
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AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 20

( INCHES) (Cu. FT.) PERCENT
PRECIPITATION 35.08 (3.881) 127346  100.00
RUNOFF 0.168 ( 0.250) 611. 0.48
EVAPOTRANSPIRATION 28.880 ( 3.338) 104835. 82.32
PERCOLATION FROM LAYER 2 4.5420 ( 2.1872) 16487. 12.95
CHANGE IN WATER STORAGE 1.491 ( 2.954) 5412. 4.25
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PEAK DAILY VALUES FOR YEARS 1 THROUGH 20

PRECIPITATION 2.48 9002.4
RUNOFF 1.101 3996.4
PERCOLATION FROM LAYER 2 0.0255 92.5
SNOW WATER 3.02 10965.6
MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.3630
MINIMUM VEG. SOIL WATER (VOL/VOL) 0.0570
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FINAL WATER STORAGE AT END OF YEAR 20

o I T T T T T I I R e ittt

LAYER (INCHES) (VOL/VOL )

1 2301 0.2139

: 2 174.00 0.3152
SNOW WATER 0.00
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HART ENGINEERS, INC. o _0OFf

DEFAULT SOIL AND DESIGN DATA INPUT

Cwamhn ocd L d(l)
(o s ©

Cor Waste l;= L\ X105 em [sec

!
Do you want the program to initialize the soil water? A ]Q

Numbetr of layers: ED'
Layer daca:
Laver 1 "
(a) thickness 4_& inches
(b) layer type - . (1l or 2)
(c) liner leakage fraction (o for layer type 4) S— (0 to 1)
(d) soil texture nuamber ﬂ'——i’ (1 to 20)*
(e) compacted? (only for soil textures 1 to 15) \-[ (Yes or No)
(£) initial soil water content (not asked if program i¥ to initialize
the soil wvater or if layer type is 3 or 4) _QO.0ST) vol/vel
(must be between wilting point and porosity) (d.b"\)ﬂ—l)
Laver 2 )
(a) thickness o) inches
(b) layer type - . (1l to &)
(¢) liner leakage fraction & y for layer type 4) e (0 to 1)
(d) soil texture number L (1 to 20)~
(e) compacted? (only for soil textures 1 to LS) - (Yes or No)
(f) initial soil water content (not asked if program is to jnitialize
the soil wvater or if layer type is 3 or &) _O. a5§§ vol/vel
(zust be between wilting point and porosity) (_dL‘ " “,)
Layer 3
(a) thickness —_— Q \ inches
(b) layer type
(c) liner leakage fraction (only for layer type 4) (0 to 1)
(d) soil texturs number (1 o 20)»
() compacted? (only for soil textures 1 to 15) (Yes or No)
(f£) initial soil water concent (not asked Lf program is to inictialize
the soil water or if layer type is J or 4) vol/vol

(must be betwsen wilting point and porosicy)

Laver 4 Layer 5 Laver 6
(a) (a) (a)
(b) (b) (b)
(e) (¢) (¢)
(d) (4) (d)
(o) (o) (o)

(£) () (£)
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SUBJECT —— ———— _ __ Q dmbn-?&gd_l.&nd_@dl___ son wo. PTO59. O

_______________ ___Ln\s%d—_g_é}uda_______

Layer 7 Laver 8 Layer 9
(a) (a) (a)
(b) (b) (b)
(e) (c) (e)
(d) (d) (d)
(o) (e) (e)
(£) (£) (&)
Layer 10 Layer 11 Laver 12
(a) (a) (a)
(b) (b) (b)
(e) (e) (e)
(d) (d) (d) ~
(e) () (e)
(£ (£ (£)
If soil texture nuaber of layer 1 is between 1 and 13, enter:
Type of vegectation: (1 to §)
SCS runoff curve number (optional): — (0 to 100)
If the soil texture number of layer 1 is betwesn 16 and 20, enter:
SCS runoff curve nuamber: S (0 to 100)
If landfill is open, enter potencial runoff fraccion: 0 (0 to 1)
Surface area: 9315‘00 square feet
Slope of top liner/drain systes: — percent
Distance from crest to drain in top liner/drain system: feet
Slope of second liner/drain system: percent L
Distance from crest to drain in second liner/drain system: feec
Slope of third liner/drain system: - percent
Distance from crest to drain in third liner/drain systam: foet
Slope of fourth liner/drain systea: — percent
Discance from crest to drsin in fourth linecr/drain systes: feet
Inicial quanctity of snow or ice wvater on surface (not asked if
program is to initialize the soil water): . inches
* [f soll texture number is 19: If soil texture number is 20:
(a) wilting point vol /val (a) wilting peintc vol/vol
{(b) field capacity vol /vol (b) field capacicy vel/vol
(¢) porosity vol/vol (c) porosity vol/vol
(d) ssturated hydraulic (d) saturated hydraulic
conductivity cm/sec conductivicy cm/sec
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CARDINGTON ROAD LANDFILL
MORAINE, OHIO
SEPTEMBER 4, 1991
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GOOD GRASS

VERTICAL PERCOLATION LAYER

30.00 INCHES

0.3808 voL/VOL

0.1924 vOL/vVOL

0.1043 voL/VOL

0.0570 voL/vOL
0.000109200002 CM/SEC

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

LAYER 2

VERTICAL PERCOLATION LAYER
THICKNESS = 870.00 INCHES
POROSITY 0.5200 vOL/VOL
FIELD CAPACITY 0.2942 voL/vVOL
WILTING POINT 0.1400 VOL/VOL
INITIAL SOIL WATER CONTENT 0.2942 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY 0.000010000000 CM/SEC

GENERAL SIMULATION DATA

SCS RUNOFF CURVE NUMBER
TOTAL AREA OF COVER
EVAPORATIVE ZONE DEPTH

66.43
43560. SQ FT
21.00 INCHES



UPPER LIMIT VEG. STORAGE

INITIAL VEG. STORAGE
INITIAL SNOW WATER CONTENT

INITIAL TOTAL WATER STORAGE IN
SOIL AND WASTE LAYERS

SOIL WATER CONTENT INITIALIZED BY USER.

CLIMATOLOGICAL DATA

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

7.9968 INCHES
1.1970 INCHES
0.0000 INCHES

257.6640 INCHES

SYNTHETIC RAINFALL WITH SYNTHETIC DAILY TEMPERATURES AND
COLUMBUS

SOLAR RADIATION FOR

MAXIMUM LEAF AREA INDEX

START OF GROWING SEASON (JULIAN DATE)
END OF GROWING SEASON (JULIAN DATE)

NORMAL MEAN MONTHLY TEMPERATURES, DEGREES FAHRENHEIT

JAN/JUL FEB/AUG
26.60 29.60
74.60 73.00

e e Je Je ve Jr de e e I de Jr e Jr de e e S de e e Je Je e de do Je S Je Je Je e Je de e e S Je de de e de e e e T e e e e e de e de o e e de e e de de de e de W I e e de e

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS

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

TOTALS

STD. DEVIATIONS

RUNOFF

TOTALS

STD. DEVIATIONS

EVAPOTRANSPIRATION

TOTALS

[y

oo oo

wo

MAR/SEP

39.50
66.30

.26
.09

.16
.08

.001
.009

.002
.020

.728
.536

0.010
0.016

0.038

.185
.100

W —

0.024
0.009

0.072
0.021

.641
.380

NN

OHIO

3.30

121
286

3.15
2.02

—

.46
.50

—

0.004
0.000

0.014
0.001

.943
.495

— N

APR/OCT MAY/NOV
51.50 61.80
54.50 42.10

1 THROUGH

0.006
.000

.021
.000

[=No RN e )

.647
.105

—

JUN/DEC

71.00
31.80

20

4.59

.96

O —
(Ve
N

.090
.000

.249
.000

(@ Nw) [N o

.370
.751

o wm

AT



STD. DEVIATIONS 0.193 0.284 0.337 0.641 1.023 1.382
1.205 1.348 0.833 0.682 0.210 0.111

PERCOLATION FROM LAYER 2

TOTALS 0.1167 0.1113 0.1268 0.1257 0.1319 0.1279
0.1318 0.1311 0.1260 0.1293 0.1243 0.1294

STD. DEVIATIONS 0.1117 0.1064 0.1193 0.1163 0.1215 0.1176
- 0.1208 0.1197 0.1147 0.1173 0.1122 0.1168

Je e Je Y e Je ke % K e e ek d e ek e e de & e de g de T v e e de e e de e s sk e e e e Ik e e e T o T ek sk de e o e e e e e e g ok e de ke ok
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AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 20

(INCHES) (CU. FT.) PERCENT
PRECIPITATION 35.08  (3.881) 127346,  100.00
_ RUNOFF 0.169 ( 0.250) 612. 0.48
EVAPOTRANSPIRATION 28.881 ( 3.338) 104839. 82.33
PERCOLATION FROM LAYER 2 1.5122 ( 1.3924) 5489. 4.31
CHANGE IN WATER STORAGE 4.520 ( 3.061) 16406. 12.88

i e e v e e e de d e e e de de e s e I sk e e e Fe Je e Je de ek e e e ok e sk e e e e e sk de Tk e v e e ok e e vk e de e e I e vk e e sk ke v Je e de ke e v vk

s e e Je ek e v vk Je e e d e e ok e e e e d vk e e e e e s e e vk e e ke e die e sk e e e e e e e e g e de ok e e e e e ke de e v e de ke ke T e de ok ke e ke e

PEAK DAILY VALUES FOR YEARS 1 THROUGH 20

PRECIPITATION 2.48 9002.4
RUNOFF 1.103 4004.8
PERCOLATION FROM LAYER 2 0.0114 41.3
SNOW WATER 3.02 10965.2
MAXIMUM VEG. SOIL WATER (voOL/VOL) 0.3630
MINIMUM VEG. SOIL WATER (VOL/VOL) 0.0570

e e e e e e e Je e e e Je e e e de de e Fe vk e ke e e vk e I e de I e e e e e v e e s e de de e de v e e e e e e Ao Fe e d e e v e e ok T sk e e e e de e e e
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FINAL WATER STORAGE AT END OF YEAR 20

T I T T T T T e e A I I I AP A S I IR

LAYER ( INCHES) (voL/voL)

U 7.58 Co.2s21

- 2 340.48 0.3914
SNOW WATER 0.00
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C.O-A_CLJV\_ 4R P—Q_Q.d LM'\.‘LE\.\_\___ JOB NO. ~<L_0§L

DEFAULT SOIL AND DESIGN DATA INPUT

<@m§;3‘n Road Lol
Case 1o ' book Conn Cose 2

L Ue O
__&2__\_&.,?&\' Vo &'uv A0 was

Do you want the program to initialize the soil wacter? Q
Number of layers: ;
Layer data:
Laver | )
(a) thickness 30 ' inches
(b) layer type \—veek. ve - (1 or 2)
(¢) liner leakage fraction (only for layer type 4) - (0 to 1)
(d) soil texture nuaber el (1 to 20)*
(e) compacted? (only for soil textures 1 to 15) \I (Yes or No)
(f) initial soil water content (not asked if program i to initialize

the soil wacer or if layer type is 3 or 4) (3. 0DS7) vol/vel

(sust be between wilting point and porosity) ( l o >
Laver 2 '
=aver . t
(a) thickness m inches
(b) layer type _m_‘_‘d._ﬁw (1 to &)
(c) liner leakage fraction ( y for layer type 4) (0 to 1)
(d) soil texture number | (1l to 20)*
(e) compacted? (only for soil textures L to 15) i (Yes or No)
(f) inicial soil water content (not asked if program is to initialize

the soil water or if layer type is 3 or 4) Q- Q& vol/vol

(must be bectween wilting point and porosity) C(Lb‘ H,B
Laver 3 ’
(a) thickness —_— inches
(b) layer type
(¢) liner leakage fraction (only for layer type &) (0 to 1)
(d) soil texture nuamber (1 to 20)*
(e) compacted? (only for soil textures 1 to 13) (Yes or No)
(£) initial soil wvater content (not asked if program s to inicialize

the soil water or if layer type is 3 or 4) _____ vol/vol

(must be between wilting point and porosity)

Laver &4 Layer 5 Layer 6
(a) (a) (a)
(b) (b) (b)
(¢) (e) (ec)
(d) (4) (d)

(@) (e) (e)
(£) () (£)
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SUBJECT — — — o - E ¥ Ql Y _QQCLd W_d.t.ln_ ___ Jon wa. PT2 054:0 Qq

________________ Cwm_ln_\f,eaoﬁ'i\)-_.\-ud%___--______-_-__

Layer 7 Laver 8 Layer 9
(a) (a) (a)
(b) (b) (b)
(¢) (¢) (¢)
(d) . (d) (d)
(e) (@) (e)
(£) (£) (£)
Layer 10 Laver 11 Layer 12

(a) (a) (a)
(®) (b) (b)
(¢) (c) (e)
(d) (d) (4 ~
(e) () (o)
(£) (£) (£)
If soil texture number of layer 1 iy between 1 and 13, enter:

Type of vegetation: \1 (1 to 3)

SCS runoff curve number (optional): me—— (0 to 100)
If the soil texture number of layer 1 is between 16 and 20, entsr:

SCS runoff curve nuaber: - (0 to 100)
If landfill is open, enter potential runoff fraction: '\JO (0 to 1)

Surface area: QEISQQ square feet

Slope of top liner/drain system: —— percent
Distance from crest to drain i{n top liner/drain systeam: feet
Slope of second liner/drain systea: - percent

Distance from crest to drain in second liner/drain systea: fesc ~

Slope of third liner/drain systea: percent
Distance from crest to drain in third liner/drain systems: feet

——

Slope of fourth liner/drain systea: percent
Distance from crest to drain in fourth liner/drain systea: feot

Initial quantity of snow or ice water on surface (not asked if

program is to initialize the soil water): _0O .0 inches
* [f soil texturs number is 19: If soil texture number is 20:
(a) wilting point vol/vol (a) wilting point vol/vol
(b) field capacity vol/vol (b) flield capacity vol/vol
(¢) porosity vol/vol (c) porosity vol/vol
(d) saturated hydraulic (d) saturated hydraulic
conductivity ca/sec conductivicy cm/sec
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CARDINGTON ROAD LANDFILL
MORAINE, OHIO
SEPTEMBER 4, 1991
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GOOD GRASS

VERTICAL PERCOLATION LAYER
30.00 INCHES

0.3808 voL/voL

0.1924 voL/voOL

0.1043 voL/voL

0.2527 VOL/VOL
0.000109199995 CM/SEC

THICKNESS
POROSITY

FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

LAYER 2

VERTICAL PERCOLATION LAYER
870.00 INCHES
0.5200 voL/voL
0.2942 voL/VOL
0.1400 VOL/VOL
0.3163 vOL/VOL
0.000199999995 CM/SEC

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT -

INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

GENERAL SIMULATION DATA

SCS RUNOFF CURVE NUMBER
TOTAL AREA OF COVER
EVAPORATIVE ZONE DEPTH

66.43
43560. SQ FT
21.00 INCHES



UPPER LIMIT VEG. STORAGE = 7.9968 INCHES
INITIAL VEG. STORAGE = 5.3067 INCHES
INITIAL SNOW WATER CONTENT = 0.0000 INCHES
INITIAL TOTAL WATER STORAGE IN

SOIL AND WASTE LAYERS = 282.7620 INCHES

SOIL WATER CONTENT INITIALIZED BY USER.

CLIMATOLOGICAL DATA

SYNTHETIC RAINFALL WITH SYNTHETIC DAILY TEMPERATURES AND

SOLAR RADIATION FOR COLUMBUS OHIO
MAXIMUM LEAF AREA INDEX = 3.30
START OF GROWING SEASON (JULIAN DATE) = 121
END OF GROWING SEASON (JULIAN DATE) = 286

NORMAL MEAN MONTHLY TEMPERATURES, DEGREES FAHRENHEIT
JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

26.60 29.60 39.50 51.50 - 61.80 71.00
74.60 73.00 $6.30 54.50 42.10 31.80

e e e v v dr ¢ Je e Je do ke v e Je Je e I Fe de v de e o e Je e e de e v e v ke e e e e e vk e vk e I 3k v v e e e e e e o e e T e I e de e de I o ok e e

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 20

PRECIPITATION
TOTALS 2.26 2.09 3.11 3.15 3.51 4.59
3.09 3.28 2.44 2.02 3.10 2.44
STD. DEVIATIONS 1.16 0.87 1.14 1.46 1.20 1.96
1.08 1.50 1.07 1.50 0.83 0.92
RUNOFF
TOTALS 0.001 0.010 0.024 0.004 0.006 0.090
0.009 0.016 0.009 0.000 0.000 0.000
STD. DEVIATIONS 0.002 0.038 0.072 0.014 0.021 0.249
0.020 0.030 0.021 0.001 0.000 0.000
EVAPOTRANSPIRATION
TOTALS 0.739 1.188 2.649 2.960 3.666 5.415
3.547 3.100 2.380 1.495 1.108 0.754



STD. DEVIATIONS 0.186 0.286 0.330 0.649 1.004 1.374
1.199 1.348 0.834 0.682 0.209 0.110

PERCOLATION FROM LAYER 2

TOTALS 0.4812 0.4528 0.5160 0.5104 0.5288 0.5056
0.5140 0.5037 0.4774 0.4833 0.4596 0.4719

STD. DtVIATIONS 0.0775 0.0677 0.0749 0.0792 0.0891 0.0855
- 0.0855 0.0819 0.0759 0.0749 0.0682 0.0723

e v e ve J¢ e v e sk e ir e Je v e vk e e ve e e Je e Je sk de I vk e e v ke vl vk e v ke e dir v e de e e ok Je v e e i e T e ok T e T e e Je vie e e e de e e e ok e e
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AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 20

( INCHES) (CU. FT.) PERCENT

PRECIPITATION 35.08  (3.881) 127346,  100.00

_ RUNOFF 0.169 ( 0.250) 612. 0.48
EVAPOTRANSPIRATION 29.001 ( 3.268) 105275. 82.67
PERCOLATION FROM LAYER 2 5.9046 ( 0.9019) 21434. 16.83
CHANGE IN WATER STORAGE 0.007 ( 2.674) 25. 0.02

e Je e Je Fe e e e Je Je v e Yo v I e de A e e Jr e v e de Je e de I e e de T e v sk e e Je T ke A e v T T e e A e e e de I e e ke e e e o ok de ke I ok de e ok
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PEAK DAILY VALUES FOR YEARS 1 THROUGH 20

- ( INCHES) (CU. FT.)
PRECIPITATION 2.48 9002.4
RUNOFF 1.104 4006. 1
PERCOLATION FROM LAYER 2 0.0236 85.6
SNOW WATER 3.02 10964 .8
MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.3630
MINIMUM VEG. SOIL WATER (VOL/VOL) 0.1027

e e e e e de e Fe e e e de e e e e e Je e e e e e e e de e v de e de e e e v e e e e e e vk e s e e e e e Ak ok o e e vk e de e ke e sk e e de e e de de ek
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FINAL WATER STORAGE AT END OF YEAR 20

I T T T T R L T I P R e T i i

LAYER (INCHES) (voL/voL)

O 7.58 0.2527

- 2 275.32 0.3165
SNOW WATER 0.00
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SUBJECT — — e _ CCU A MLMAEJ____ JOB WO, B:QS‘.[_Q
______________ L Onwo
e _‘x._. 1 _5\_V¥\u_\_a~/}_’t_ _____________________

DEFAULT SOIL AND DESIGN DATA [NPUT

Title: § M&Lﬂg-\_-g and MC&‘L

<_ 5 ﬁéu_?‘r La®1'al
_&Lé;dﬁ_d.sﬁﬂ&t_ﬁ_ﬁ_ugk_mﬁﬂyes .
Do you want the program to initialize che soil water? ilcé

Nunber of layers:

Layer data:
Laver 1 1
(a) thickness 29 inches
{b) layer type | — vy PLV(. (1 or 2)
(¢) liner leakage fraction (cm.l. layer type &) _— (0 o 1)
(d) soil texture nuaber (1 to 20)»
(e) compacted? (only for soxl tuturu 1 zo 15) \J (Yes or No)
(£) initial soil water content (not asked if program As to initialize

the soil water or if layer type is 3 or 4) _ vol/vol

(must be between wilting point and porosity)

Laver 2 0
(a) thickness 210 inches
{b) layer type | ~ !S&E' &l_v( . (1l to &)
(c) liner leakage fraction (ofly for laver type 4) —— (0 co 1)
(d) soil texture number _ = {& (1 to 20)*
(e) compacted? (only for soil textures L co 15) - (Yes or No)
(£) initial so1l vater content (not asked if program is to initialize

the soil wvater or if layer type is 3 or 4) — vol/vol

(must be becveen wilting point and porosity)
Laver 1
(a) thickness -_ A inches
(b) layer type P
(¢) liner leakage fraction (only for layer type &) (0 to 1)
(d) soil texture nuamber (1 to 20)*
(e) compacted? (only for soil textures L to 1l3) (Yes or No)
(£) initial soil water content (not asked if program 1s to initialize

the soil vater or if layer type is 3 or 4) vol/vol

(must be between wilting point and porosity)

Laver 4 Layer 3 Laver 6
(a) (a) (a)
(b) (b) (b)
(¢) (e) (¢)
(d) (d) (d)

(e) (@) (@)
(£) (£) (£)




n_g_dE-__ DATE _ﬁ:ﬂ_’_rﬂ_

HART ENGINEERS, INC.

s 2 e P

Layer 7 Laver 8 Layer 9
(a) (a) (a)
(b) {(b) (B)
(e) (e) (¢)
(d) (d) (d)
(®) (o) (@)
(f) (£) £
Laver 10 Laver 1l Laver 12

(a) (a) (a)
(b) (b) (b)
(e) (¢} ()
(d) (d) (d) ~
(@) (e) (@)
(f) (£) €9
[£ soil cexture number of layer 1 is betveen 1 and 15, sncer:

Type of vegetation: CL (1 to 3)

SCS tunoff curve number (optional): —— (0 to 100Q)
If the soil texture number of layer 1 is between 16 and 20, enter:

SCS runoff curve nuaber: — (0 to 100)
If landfill is open, enter potential runoff fraccion: FSC) (0 to 1)
Surface area: 93‘5h§) square fesc
Slope of tap liner/drain systea: ~— percent
Distance from crest to drain in top liner/drain system: feet
Slope of second liner/drain system: percant -
Pistance from crest co drain in second liner/drain systes: feec
Slope of third liner/drain systes: — percent
Distance from crest to drain in third liner/drain systes: feet
Slope of fourch liner/drain syscea: pecrcent
Discance from crest to drain in fourth liners/drain systes: feet
Initial quantity of snow or ice water on surface (not asked if

progras is to inictialize the soil water): 0. o inches

* [f soill texturs number is 19:

If soil texture number is 20:

(a) wilting point vol/vel (a) wilting point vol/vol
(b) field capacity val/vol (b) field capacity vol/vol
(¢) porosity vol/vel (c) porosity vol/vol
(d) saturated hydraulic (d) saturated hydraulic

conduccivicy ca/sec conductivicy ca/sec
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CARDINGTON ROAD LANDFILL
MORAINE, OHIO
SEPTEMBER 4, 1991

s Je e Je Je J Je e J Je e e ke e Wk Je I ke e v e e e Je v de e de ke de sl e e e e e e e e e e P v e Ik e e e de ok e e e ke Tk vl v e sk e ok e e ke ok e de ok e ok
e ve 3k Je v e e e de Y 3k Y v Je e Fe e de e ke vie vk sk de e e de ke sk e v ve v de I e e ke ke vl de ol e e v e T e e ol e e I e e de e e e e ok e e e e %k d vk ke

OpseET
= 00D GRASS

—

VERTICAL PERCOLATION LAYER
THICKNESS = 30.00 INCHES
POROSITY 0.3808 vOL/VOL
FIELD CAPACITY 0.1924 vOL/vVOL

WILTING POINT 0.1043 vOL/VOL
INITIAL SOIL WATER CONTENT 0.1924 vOL/VOL

SATURATED HYDRAULIC CONDUCTIVITY 0.000109199995 CM/SEC

LAYER 2

VERTICAL PERCOLATION LAYER
THICKNESS = 870.00 INCHES
POROSITY 0.5200 VOL/VOL
FIELD CAPACITY 0.2942 VOL/VOL
WILTING POINT 0.1400 vOL/VOL
INITIAL SOIL WATER CONTENT 0.2942 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY 0.000199999995 CM/SEC

GENERAL SIMULATION DATA

SCS RUNGFF CURVE NUMBER
TOTAL AREA OF COVER
EVAPORATIVE ZONE DEPTH

66.43
43560. SQ FT
21.00 INCHES

A -5



UPPER LIMIT VEG. STORAGE = 7.9968 INCHES

INITIAL VEG. STORAGE - 5.3426 INCHES

INITIAL SNOW WATER CONTENT 0.1905 INCHES

INITIAL TOTAL WATER STORAGE IN
SOIL AND WASTE LAYERS

SOIL WATER CONTENT INITIALIZED BY PROGRAM.

261.7260 INCHES

CLIMATOLOGICAL DATA

SYNTHETIC RAINFALL WITH SYNTHETIC DAILY TEMPERATURES AND

SOLAR RADIATION FOR COLUMBUS OHIO
MAXIMUM LEAF AREA INDEX = 3.30
START OF GROWING SEASON (JULIAN DATE) = 121
END OF GROWING SEASON (JULIAN DATE) = 286

NORMAL MEAN MONTHLY TEMPERATURES, DEGREES FAHRENHEIT
JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

26.60 29.60 39.50 51.50 61.80 71.00
47.60 - 73.00 66.30 54.50 42.10 31.80
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AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 20

e R esces eceescecmee ceceees Eeeercer EEmETE" Emww =

PRECIPITATION
TOTALS 2.26 2.09 3.11 3.15 3.51 4.59
3.09 3.28 2.44 2.02 3.10 2.44
STD. DEVIATIONS 1.16 0.87 1.14 1.46 1.20 1.96
1.08 1.50 1.07 1.50 0.83 0.92
RUNOFF
TOTALS 0.000 0.011 0.026 0.005 0.006 0.089
0.008 0.019 0.011 0.000 0.000 0.000
STD. DEVIATIONS 0.002 0.038 0.077 0.016 0.021 0.248
0.019 0.033 0.023 0.001 0.000 0.000
EVAPOTRANSPIRATION
TOTALS 0.732 1.179 2.639 2.950 3.638 5.418
3.416 3.233 2.394 1.515 1.101 0.742



STD. DEVIATIONS 0.182 0.281 0.326 0.631 1.021 1.375
1.154 1.381 0.843 0.724 0.210 0.106

PERCOLATION FROM LAYER 2

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

TOTALS 0.3975 0.3766 0.4306 0.4271 0.4443 0.4263
0.4343 0.4265 0.4051 0.4109 0.3914 0.4030

STD. DEVIATIONS 0.1360 0.1267 0.1414 0.1402 0.1491 0.1423
- 0.1424 0.1373 0.1281 0.1276 0.1184 0.1229
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AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 20

( INCHES) (CU. FT.) PERCENT

PRECIPITATION 35.08  (3.881)  12734.  100.00

— RUNOFF 0.175 ( 0.248) 637. 0.50
EVAPOTRANSPIRATION 28.956 ( 3.316) 105109. 82.54
PERCOLATION FROM LAYER 2 4.9736 ( 1.5973) 18054. 14.18
CHANGE IN WATER STORAGE 0.977 ( 2.780) 3546. 2.78
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PEAK DAILY VALUES FOR YEARS 1 THROUGH 20

PRECIPITATION 2.48 9002.4
RUNOFF 1.100 3993.2
PERCOLATION FROM LAYER 2 0.0234 85.0
SNOW WATER 3.03 11001.6
MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.3631
MINIMUM VEG. SOIL WATER (vOL/VOL) 0.1027
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FINAL WATER STORAGE AT END OF YEAR 20

LAYER ( INCHES) (voL/voLr)

U 7.60 0.2532

2 275.20 0.3163
SNOW WATER 0.00
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Y. _glP -~ DATE -9_'}} _‘9[ . SHEET

HART ENGINEERS, INC. o

P —

Case mulm

v ———— . — —— —— — —— — —————.—_—_.-—_.——————_—________

DEFAULT SOIL AND DESIGN DATA INPUT

Ticle: CQV(&LMHJ@ IZQCLA Lﬁ.,vglctl

CJLSQ. B — C& ;xggo\- YN Cnuv
dwge Yo adheve

Do you want the program to initialize the soil water? t\\h
Number of layers: R
Layer data:
Laver 1 \
(a) thickness D)O inches
(b) layer type = \) Ve (1 or 2)
(c) liner leakage fraction (onlc for layer type &) — (0 to 1)
(d) soil texture nuaber _ & 7] (1 to 20)w
(e) coapacted? (only for soil texrures 1 to l3) \J (Yes or No)
(£) initial soil water content (not asked if program {s to initialize
the soil water or if layer type is 3 or 4) _O.0 vel/vol
(must be between wilting point and porosity)
Laver 2
(a) thickness %10 inches
{(b) layer type - s Vg S (1 to 4&)
{e¢) liner leakage fraction (oniy for layer type &) he— (0 o 1)
(d) soi1l texture number P L% (1 to 20)=
(e) compacted? (only for soil texcures 1l to 13) hs— {Yes or No)
(f) initial soil water content (not asked if program is to initialize
the soil wvater or if layer type is 3 or 4) < A4 vol/vol
(must be betveen wilting point and porosity)
Laver 3
{a) thiciness — L) e inches
(b) layer type \>
(¢) liner leakage fraction (only for layer type &) (0 to 1)
(d) soil texture nuaber (1 to 20)»
(e) compacted? (only for soil textures 1 to l5) (Yes or No)
(£) initial soil vater content (not asked if program is to initialize
the soil wvater or if layer type is 3 or 4) vol/vol

(must be between wilting point and porosity)

Laver 4 Layer § Layer 6
(a) (a) (a)
(b) (b) (b)
(e) (e) (c)
(d) (a) (d)
(o) (o) (o)
(£) £) )
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———0F .
PAGH |

SUBJECT _____-_.._C.Md \:DD @.MAU _______ Jas uo.ECbel_- 99__
______________ Cov _lo}ﬁeﬁ%_ﬁb_d_j.-_-___________-_-_

Layer 7 Laver 8 Layer 9
(a) (a) (a)
(b) (b) (b)
(¢) (e) (e)
(d) (d) (d)
(e) (@) (@)
(£) (£) (f)
Layer 10 Laver 11 Layer 12
(a) (a) (8)
(b) (b) (b)
(e) (¢) (e)
(d) (d) () ~
(@) (@) (@)
(£) ¢ (£)
If soil texture number of layer 1 is becveen 1 and 13, enter:
Type of vegetation: 'L4 (1l to §)
SCS runoff curve number (optionsl): — (0 to 100)

If the soil texture number of layer 1 is botvnon 16 and 20, enter:
SCS runoff curve number: (0 to 100)

I£ landfill is open. enter pocential runoff fraction: E)C) (0 to 1)
Surface area: &z SLQ SZ squarse fset

Slope of top liner/drain systeam: — percent
Distance from crest to drain in top liner/drain systes: feat
Slope of secend liner/drain systes: percent
Distance from crest to drain in second liner/drain system: feet \W
—
Slope of third liner/drain systes: percent
Distance from crest to drain in third liner/drain system: feet
Slope of fourth liner/drain system: - percent

Distance from crest to drain i{n fourch liner/drain systea: feot

Initial quantity of snow or ice water on surface (not asked if
progras is to initialize the soil wvater): QO inches

* [f soil texture number is 19: If soil texture number is 20:

(a) wilting poine vol/vel (a) wilting point val/vol

(b) field capacity vel/vol (b) field capacity vol/vel
(¢) porosity vol/vol (¢) porosicy vol/vol
(d) sacturated hydraulic (d) saturated hydraulic

conductivicy ca/sec conductivicy ca/sec
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CARDINGTON ROAD LANDFILL
MORAINE, OHIO
SEPTEMBER 4, 1991
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1%
(>

GOOD GRASS
N—r
LAYER 1
VERTICAL PERCOLATION LAYER
THICKNESS = 30.00 INCHES

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

0.3808 vOL/voOL
0.1924 voL/VOL
0.1043 vOL/VOL
0.0570 vOoL/VOL
0.000109199995 CM/SEC

LAYER 2

VERTICAL PERCOLATION LAYER
870.00 INCHES
0.5200 VOL/VOL
0.2942 vOL/VOL
0.1400 vOL/VOL
0.2942 VOL/VOL
0.000199999995 CM/SEC

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

GENERAL SIMULATION DATA

SCS RUNOFF CURVE NUMBER = 66.43
TOTAL AREA OF COVER = 43560. SQ FT
EVAPORATIVE ZONE DEPTH = 21.00 INCHES

A-H



7.9968 INCHES
1.1970 INCHES
0.0000 INCHES

UPPER LIMIT VEG. STORAGE

INITIAL VEG. STORAGE

INITIAL SNOW WATER CONTENT

INITIAL TOTAL WATER STORAGE IN
SOIL AND WASTE LAYERS

SOIL WATER CONTENT INITIALIZED BY USER.

257.6640 INCHES

CLIMATOLOGICAL DATA

DEFAULT RAINFALL WITH SYNTHETIC DAILY TEMPERATURES AND

SOLAR RADIATION FOR COLUMBUS OHIO
MAXIMUM LEAF AREA INDEX = 3.30
START OF GROWING SEASON (JULIAN DATE) = 121
END OF GROWING SEASON (JULIAN DATE) = 286

NORMAL MEAN MONTHLY TEMPERATURES, DEGREES FAHRENHEIT
JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

27.10 29.80 40.00 51.40 61.40 70.20
73.80  72.40 65.80 53.90 42.10 32.10
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AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 74 THROUGH 78

PRECIPITATION
TOTALS 3.23 1.83 3.50 2.77 2.56 4.05
2.67 4.76 3.16 2.48 1.96 3.12
STD. DEVIATIONS 1.60 1.20 0.91 0.93 1.41 0.69
1.56 0.23 1.61 0.63 1.09 1.48
RUNOFF
TOTALS 0.174 0.046 0.040 0.000 0.000 0.017
0.007 0.045 0.015 0.014 0.003 0.014
STD. DEVIATIONS 0.388 0.103 0.063 0.000 0.000 0.028
0.016 0.097 0.032 0.019 0.007 0.030
EVAPOTRANSPIRATION
TOTALS 0.670 1.255 2.163 2.713 2.723 5.444
3.107 3.742 3.567 1.845 1.283 0.666



Al
STD. DEVIATIONS 0.205 0.295 0.299 0.777 0.895 1.271
1.515 0.788 0.660 0.239 0.140 0.105

PERCOLATION FROM LAYER 2

TOTALS 0.2420 0.2352 0.2672 0.2637 0.2735 0.2631
0.2693 0.2664 0.2549 0.2604 0.2491 0.2579

STD. DEVIATIONS 0.0502 0.0590 0.0622 0.0583 0.0595 0.0569
- 0.0579 0.0568 0.0538 0.0545 0.0516 0.0541]
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AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 74 THROUGH 78

(INCHES) (CU. FT.)  PERCENT
PRECIPITATION 36.09 ( 2.628)  131021.  100.00

— RUNOFF 0.374 ( 0.338) 1357. 1.04
EVAPOTRANSPIRATION 29.178 ( 1.053) 105917. 80.84
PERCOLATION FROM LAYER 2  3.1027 ( 0.6634) 11263. 8.60
CHANGE IN WATER STORAGE 3.439 ( 3.234) 12484, 9.53
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PEAK DAILY VALUES FOR YEARS 74 THROUGH 78

PRECIPITATION 2.32 8421.6
RUNOFF 0.867 3147.2
PERCOLATION FROM LAYER 2 0.0116 42.2
SNOW WATER 1.50 5430.7
MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.3735
MINIMUM VEG. SOIL WATER (VvOL/VOL) 0.0570
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FINAL WATER STORAGE AT END OF YEAR 78

IR e e e I A N I I I I I I R I I

LAYER (INCHES) (voL/voL)

U 8.25 " 0.2750

2 266.61 0.3064
SNOW WATER 0.00
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CARDINGTON RAOD LANDFILL
MORAINE, OHIO
SEPTEMBER 4, 1991
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GOOD GRASS

........

VERTICAL PERCOLATION LAYER
THICKNESS = 30.00 INCHES
POROSITY 0.3808 vOL/vVOL
FIELD CAPACITY 0.1924 voL/voL
WILTING POINT 0.1043 vOL/VOL
INITIAL SOIL WATER CONTENT 0.2750 vOoL/vOL
SATURATED HYDRAULIC CONDUCTIVITY 0.000109199995 CM/SEC

LAYER 2

VERTICAL PERCOLATION LAYER
870.00 INCHES
0.5200 vOL/vOL
0.2942 voL/vOL
0.1400 vOL/VOL
0.3064 voL/voL
0.000199999995 CM/SEC

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

GENERAL SIMULATION DATA

SCS RUNOFF CURVE NUMBER = 66.43
TOTAL AREA OF COVER = 43560. SQ FT
EVAPORATIVE ZONE DEPTH = 21.00 INCHES

A9



UPPER LIMIT VEG. STORAGE = 7.9968 INCHES

INITIAL VEG. STORAGE = 5.7750 INCHES
INITIAL SNOW WATER CONTENT = 0.0000 INCHES
INITIAL TOTAL WATER STORAGE IN

SOIL AND WASTE LAYERS = 274.8180 INCHES

SOIL WATER CONTENT INITIALIZED BY USER.

CLIMATOLOGICAL DATA

DEFAULT RAINFALL WITH SYNTHETIC DAILY TEMPERATURES AND

SOLAR RADIATION FOR COLUMBUS OHIO
MAXIMUM LEAF AREA INDEX = 3.30
START OF GROWING SEASON (JULIAN DATE) = 121
END OF GROWING SEASON (JULIAN DATE) = 286

NORMAL MEAN MONTHLY TEMPERATURES, DEGREES FAHRENHEIT
JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

27.10 29.80 40.00 51.40 61.40 70.20
73.80 . 12.40 65.80 53.90 42.10 32.10
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AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 74 THROUGH 78

D T T T T T S T g U i P I U Uy

PRECIPITATION
TOTALS 3.23 1.83 3.50 2.77 2.56 4.05
2.67 4.76 3.16 2.48 1.96 3.12
STD. DEVIATIONS 1.60 1.20 0.91 0.93 1.41 0.69
1.56 0.23 1.61 0.63 1.09 1.48
RUNOFF
TOTALS 0.174 0.046 0.044 0.000 0.000 0.017
0.007 0.045 0.015 0.014 0.003 0.013
STD. DEVIATIONS 0.388 0.103 0.072 0.000 0.000 0.028
0.0l16 0.097 0.032 0.019 0.007 0.030
EVAPOTRANSPIRATION
TOTALS 0.700 1.267 2.189 2.705 2.746 5.438
3.106 3.740 3.559 1.854 1.292 0.669



STD. DEVIATIONS 0.206 0.301 0.322 0.781 0.930 1.267
1.516 0.789 0.652 0.229 0.141 0.108

PERCOLATION FROM LAYER 2

TOTALS 0.4058 0.3956 0.4501 0.4448 0.4610 0.4407
0.4482 0.4403 0.4184 0.4246 0.4035 0.4144

STD. DEVIATIONS 0.0497 0.0587 0.0602 0.0520 0.0455 0.0417
- 0.0415 0.0399 0.0373 0.0372 0.0347 0.0330
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AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 74 THROUGH 78

(INCHES) (CU. FT.)  PERCENT
PRECIPITATION .09 ( 2.628)  131021.  100.00
~~ RUNOFF 0.378 ( 0.335) 1373. 1.05
EVAPOTRANSPIRATION 29.265 ( 1.108) 106233. 81.08
PERCOLATION FROM LAYER 2  5.1474 ( 0.5060) 18685. 14.26
CHANGE IN WATER STORAGE 1.303 ( 3.174) 4730. 3.61
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PEAK DAILY VALUES FOR YEARS 74 THROUGH 78

PRECIPITATION 2.32 8421.6
RUNOFF 0.867 3147.0
PERCOLATION FROM LAYER 2 0.0167 60.7
SNOW WATER 1.50 5430.7
MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.3735
MINIMUM VEG. SOIL WATER (VOL/VOL) 0.1041
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FINAL WATER STORAGE AT END OF YEAR 78
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LAYER (INCHES) (VOL/VOL)

I 8.25 " 0.2150

: 2 273.08 0.3139
SNOW WATER 0.00
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CARDINGTON ROAD LANDFILL
MORAINE, OHIO
SEPTEMBER 4, 1991
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GOOD GRASS

e e e-.--

VERTICAL PERCOLATION LAYER
30.00 INCHES
0.3808 VOL/VOL
0.1924 VOL/VOL
0.1043 VOL/VOL
0.2750 VOL/VOL
0.000109199995 CM/SEC

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

LAYER 2

VERTICAL PERCOLATION LAYER
870.00 INCHES
0.5200 vOL/vOL
0.2942 VOL/VOL
0.1400 VOL/VOL
0.3139 VOL/vVOL
0.000199999995 CM/SEC

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT"

INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

GENERAL SIMULATION DATA

SCS RUNOFF CURVE NUMBER = 66.43
TOTAL AREA OF COVER = 43560. SQ FT
EVAPORATIVE ZONE DEPTH = 21.00 INCHES

AR



UPPER LIMIT VEG. STORAGE
INITIAL VEG. STORAGE

INITIAL SNOW WATER CONTENT

INITIAL TOTAL WATER STORAGE IN
SOIL AND WASTE LAYERS

SOIL WATER CONTENT INITIALIZED BY USER.

CLIMATOLOGICAL DATA

7.9968 INCHES
5.7750 INCHES
0.0000 INCHES

281.3430 INCHES

DEFAULT RAINFALL WITH SYNTHETIC DAILY TEMPERATURES AND
COLUMBUS

SOLAR RADIATION FOR

MAXIMUM LEAF AREA INDEX
START OF GROWING SEASON (JULIAN DATE) =

END OF GROWING SEASON (JULIAN DATE)

NORMAL MEAN MONTHLY TEMPERATURES, DEGREES FAHRENHEIT

JAN/JUL FEB/AUG
27.10 29.80
73.80 72.40
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AVERAGE MONTHLY VALUES IN INCHES FOR YEARS
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TOTALS

STD. DEVIATIONS

RUNOFF

TOTALS

STD. DEVIATIONS

EVAPQTRANSPIRATION

TOTALS

(=N =] [= N =)

W o

MAR/SEP

40.00
65.80

.23
.67

.60
.56

174
.007

.388
.016

.700
. 106

1.83
4.76

.20
.23

O s

0.046
0.045

0.103
0.097

.267
.740

A

OHIO

= 3.30

.50
.16

.91
.61

-0 ww

0.044
0.015

0.072
0.032

.189
.559

[FS N

121
286

2.77
2.48

0.93
0.63

0.000
0.014

0.000
0.019

.705
.854

— 0

APR/OCT MAY/NOV
51.40 61.40
53.90 42.10

74 THROUGH

2.56

—

.41
.09

-y

0.000
0.003

0.000
0.007

.746
.292

— N

JUN/DEC

70.20
32.10

78

4.05

0.69

0.017
0.013

0.028
0.030

.438
.669

o
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STD. DEVIATIONS 0.206 0.301 0.322 0.781 0.930 1.267
1.516 0.789 0.652 0.229 0.141 0.108

PERCOLATION FROM LAYER 2

TOTALS 0.4898 0.4751 0.5390 0.5310 0.5484 0.5224
0.5294 0.5183 0.4911 0.4968 0.4707 0.4817

STD. DEVIATIONS 0.0315 0.0476 0.0553 0.0520 0.0464 0.0425
- 0.0422 0.0404 0.0375 0.0372 0.0346 0.0276
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AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 74 THROUGH 78

O T T T T T T T T T T T Y

(INCHES) (CU. FT.)  PERCENT
PRECIPITATION 36.09 ( 2.628)  131021.  100.00
~ RUNOFF 0.378 ( 0.335) 1373. 1.05
EVAPOTRANSPIRATION 29.266 ( 1.108) 106234. 81.08
PERCOLATION FROM LAYER 2  6.0939 ( 0.4532) 22121. 16.88
CHANGE IN WATER STORAGE 0.356 ( 3.141) 1293. 0.99
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PEAK DAILY VALUES FOR YEARS 74 THROUGH 78

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

PRECIPITATION 2.32 8421.6
RUNOFF 0.867 3146.9
PERCOLATION FROM LAYER 2 0.0197 71.5
SNOW WATER 1.50 5430.7
MAXIMUM VEG. SOIL WATER (vOL/VOL) 0.3735
MINIMUM VEG. SOIL WATER (VOL/VOL) 0.1041
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FINAL WATER STORAGE AT END OF YEAR 78

0 g T T T IR S Y

LAYER ( INCHES) (VoL/VOL)

O 8.25 0.2750

- 2 274.87 0.3159
SNOW WATER 0.00
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CARDfNGTON ROAD LANDFILL
MORAINE, OHIO
SEPTEMBER 4, 1991

e Je 3 e v e Je J e e de Jr e Je v Jr e e e e e de e e Je e de e e e e e sle e de e v e e e e e I e I T v e e e e 7 e e de de I e o e v e e e e e v ke F o K
e ¢ e Je e Je v Jr Je de e e de de de S de e de e e de e I e Je Je o do de de de e e e de e v de e o e Hr e v e v Fe v e e T e T ok e e e e e e ok de e dededr e e Kk

GOOD GRASS

VERTICAL PERCOLATION LAYER
THICKNESS = 30.00 INCHES
POROSITY 0.3808 vOL/VOL
FIELD CAPACITY 0.1924 VOL/VOL
WILTING POINT 0.1043 voL/voL
INITIAL SOIL WATER CONTENT 0.2750 voOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY 0.000109199995 CM/SEC

~ LAYER 2

VERTICAL PERCOLATION LAYER
870.00 INCHES
0.5200 voL/VOL
0.2942 voL/vOL
0.1400 voL/VOL
0.3159 voL/voL
0.000199999995 CM/SEC

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

GENERAL SIMULATION DATA

SCS RUNOFF CURVE NUMBER = 66.43
TOTAL AREA OF COVER = 43560. SQ FT
EVAPORATIVE ZONE DEPTH = 21.00 INCHES

P("W



UPPER LIMIT VEG. STORAGE

INITIAL VEG. STORAGE
INITIAL SNOW WATER CONTENT

INITIAL TOTAL WATER STORAGE IN
SOIL AND WASTE LAYERS

SOIL WATER CONTENT INITIALIZED BY USER.

7.9968 INCHES
5.7750 INCHES
0.0000 INCHES

283.0830 INCHES

CLIMATOLOGICAL DATA

DEFAULT RAINFALL WITH SYNTHETIC DAILY TEMPERATURES AND
COLUMBUS

SOLAR RADIATION FOR

MAXIMUM LEAF AREA INDEX
START OF GROWING SEASON (JULIAN DATE)

END OF GROWING SEASON (JULIAN DATE)

NORMAL MEAN MONTHLY TEMPERATURES, DEGREES FAHRENHEIT
APR/OCT

JAN/JUL FEB/AUG
27.10 29.80
73.80 72.40
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MAR/SEP

40.00
65.80

OHIO

= 3.30

51.40
53.90

121
286

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS

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

TOTALS

STD. DEVIATIONS

RUNOFF

TOTALS

STD. DEVIATIONS

EVAPOTRANSPIRATION
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TOTALS
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w O

.23
.67

.60
.56

.174
.007

.388

.0l6

.700
.106

.83
.76
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.20
.23
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0.046
.045

.103
.097
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.267
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.044
.015

.072
.032

.189
.559

(=N} [@ N
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MAY/NOV

61.40
42.10

74 THROUGH

.000
.014

.000
.019

.705
.854

——
O -
YW =

0.000
0.003

0.000
0.007

.746
.292

-— Ny

JUN/DEC

70.20
32.10

78
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.017
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.028
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.669
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STD. DEVIATIONS 0.206 0.301 0.322 0.781 0.930 1.267 k‘f\

1.516 0.789 0.652 0.229 0.141 0.108
PERCOLATION FROM LAYER 2

TOTALS 0.5138 0.4976 0.5642 0.5553 0.5729 0.5452
0.5520 0.5399 0.5111 0.5166 0.4891 0.5001

STD. DEVIATIONS 0.0282 0.0462 0.0572 0.0559 0.0513 0.0472
- 0.0469 0.0449 0.0416 0.0412 0.0382 0.0303
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AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 74 THROUGH 78

(INCHES) (CU. FT.)  PERCENT
PRECIPITATION 36.09 ( 2.628)  131021.  100.00

= RUNOFF 0.378 ( 0.335) 1373. 1.05
EVAPOTRANSPIRATION 29.266 ( 1.108) 106235. 81.08
PERCOLATION FROM LAYER 2  6.3578 ( 0.4889) 23079. 17.61
CHANGE IN WATER STORAGE 0.092 ( 3.136) 334. 0.26
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PEAK DAILY VALUES FOR YEARS 74 THROUGH 78

I I I I T T T I T T T T Y iy USSR I UG U Y

PRECIPITATION 2.32 8421.6
RUNOFF 0.867 3146.9
PERCOLATION FROM LAYER 2 0.0208 75.5
SNOW WATER 1.50 5430.7
MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.3735
MINIMUM VEG. SOIL WATER (VOL/VOL) 0.1041

e v e e e e e e e e e e e Je J e de vk e e Fe e e e e I e ke vk e e T e T v e e e e e de sk dr e I T e Ik ke e o vk e e e ok d ke de e e ek ek ek



Y M

Je e fe de ot de de v e v de dedede e dedede v de s dedr e e sk e s de o e s A dr e sk s de e e e e dede e sk de e e e e de e e de e e e v dr ke e e e ek e ok

FINAL WATER STORAGE AT END OF YEAR 78

---------------------------------------------------------------

LAYER (INCHES) (voL/voL)

. 8.25 “0.2750

- 2 275.29 0.3164
SNOW WATER 0.00
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APPENDIX H

ON-SITE GAS VENT MODELING
DESCRIPTION (bound separately with
Risk Assessment)






APPENDIX I

CONCEPTUAL MODEL TO PREDICT
FUTURE GROUND WATER CONCENTRATIONS
BASED ON LEACHATE DATA
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CONCEPTUAL MODEL TO PREDICT
FUTURE GROUND WATER CONCENTRATIONS
BASED ON LEACHATE DATA

Currently, public water supplies are available in the area as a source of drink-
ing water. To evaluate the potential future use of the ground water and to
evaluate the potential future migration of chemicals in the ground water if no
remedial action 1is conducted at the Site, a conceptual model was used to pre-
dict future concentrations. The model simulates the concentrations of the
chemicals of concern (developed in the Risk Assessment) found in the leachate
and models these concentrations to the ground water. By this mass-balance
approach, the concentrations in the leachate are modelled to the regional
aquifer directly. No provision to address the attenuation and the degradation
of the constituents that would occur in the unsaturated zone beneath the land-
fill 1is taken into account. The model therefore predicts very conservative
values. The amount of water discharging from the base of the landfill was
taken from the HELP analyses (4 inches per acre per year) described in the cap
integrity assessment. The predicted future concentrations from the modelling
for the chemicals of potential concern presented in the Risk Assessment (see
Section 5.0 bound separately) are presented in Table I-1. Figure I-1 presents
a graphical interpretation of the model. The modelling approach is discussed
below.

The geology consists of two distinctive deposits of varying extent and perme-
ability. The deposits include a very permeable sand and gravel outwash deposit
and a clay-rich grey till deposit. The saturated sand and gravel deposits con-
sist of a perched zone and the regional aquifer. The perched saturated zone
exists where the sand and gravel deposits are separated by a low permeability
till, which 1is situated along the western and northeastern margin of the site.
In the area where the till is present, the sand and gravel is approximately 60
feet to 90 feet thick and has approximately 10 feet to 15 feet of saturation at
the top of the till. \Underlying the till, the sand and gravel deposits are
approximately 200 feet thick and have about 143 feet of saturation. In areas
where the till is absent, the first encountered saturated zone is the regional
aquifer at a depth of approximately 130 feet below the surface.
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To evaluate the potential fate and transport of organic and inorganic compounds
from the 1landfill into the regional aquifer, a one-dimensional model has been
developed using the physical characteristics of the Site. Figure I-1 illus-
trates the conceptual model along the north-south profile of the western margin
of the Site. Superimposed on the model are the horizontal and vertical flow
directions or potential pathways away from the landfill. By using measured
analyte concentrations from the leachate head wells and calculated quantities
of flow and mass balance principles, worst-case scenario compound concentra-
tions were estimated. See Table I-1 for a list of parameters.

This model is a simplistic approach to estimate conservative values for the com-
pound concentrations in the regional aquifer. The model assumes that concentra-
tions of constituents emitted from the base of the Tandfill instantaneously
enters the aquifer; the flow through the unsaturated zone is not modelled.
Attenuation, degradation, and adsorption processes, which would reduce actual
constituent concentrations in the regional aquifer beneath the Site, are
excluded from the model.

The quantity of flow from the bottom of the landfill and the quantity of ground
water flow in the regional aquifer under the Site can be calculated from the
following equation:

Q = KIA
where
Q = flow (gallons per day (gpd))

hydraulic conductivity (gpd/ftz)
hydraulic gradient (ft/ft)
area (ftz)

K
I
A

The calculation for the quantities of flow assuming 1 inch of net drainage from
the base of the landfill calculated in the HELP model are as follows:

Q; = total flow available from bottom of landfill

01, = (1, in/yr) * (1 yr/365 day) * (1 ft/12 in) * (7.48 gal/
ft3) * (2,050 ft * 1,100 ft)

Qqp = 3,851 gpd
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Qp using 4 ins/yr as calculated by the HELP model

QGp = (4, infyr ) * (1 yr/365 day) * (1 ft/12 in) * (7.48 gal/
Ft3) * (2,050 ft * 1,100 ft)

Qp = 15,404 gpd

Q, = horizontal flow in principal aquifer (no confining layer)
0, = KIA
Q, = (2,000 gpd/ft2w) * (.0003 ft/ft) * (2,100 ft * 143 ft)

Q, = 180,180 gpd

Using the principles of mass balance and known organic and inorganic analyte
concentrations in the leachate, the concentration of a particular compound can
be calculated by using the following:

Qy (conc.,) = Qy (conc.y)
where
Q = flow at any given point x or y
conc. = concentration of a compound or element at any given point x or y

The concentrations used in the calculations are the exposure concentration
calculated from the leachate samples presented in the Risk Assessment.

Calculations using 4 in/yr flow rate:
Q; (conc.p) = Q, (conc.;)

(180,180 gpd) * (x) = 15,404 gpd * (0.0137 mg/1) benzene = 1.17 x 1073

mg/1 - conc.,, of benzene
This calculation assumes steady state conditions and that the leachate flows
from the Tlandfill and instantaneously enters into the aquifer. Approximately
70 feet of unsaturated soil; however, exists above the aquifer. Flow rates
through this unsaturated zone will be very slow and attenuation, adsorption,
and degradation would decrease concentrations in the unsaturated zones con-
siderably. Thus, the concentrations presented in Table I-1 1ikely present a
conservative scenario.
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These predicted concentrations of compounds of concern in the regional water
table extrapolated from the leachate data are subsequently used in the Risk
Assessment to calculate the future exposure risk, if any, associated with
grbund water use under a hypothetical future residential use scenario as speci-
fied by USEPA. The calculations in the Risk Assessment address the factors of
attenuation, degradation, adsorption, and other factors that address the
migration of chemicals through the unsaturated zone. A detailed discussion of
the future risk calculations are provided in the Risk Assessment (bound
separately).

(RI-AI/4)



TABLE I-1
SUMMARY OF PREDICTED CONCENTRATIONS OF COMPOUNDS OF CONCERN
IN REGIONAL AQUIFER EXTRAPOLATED FROM LEACHATE DATA
CARDINGTON ROAD LANDFILL SITE
MORAINE, OHIO

LANDFILL* PREDICTED CONCENTRATIONS
LEACHATE IN REGIONAL AQUIFER ***

CONC. 4intyr**
PARAMETER (mg/N (mgn)

Acetone 0.0344 2.94E-03
Benzene 0.0137 1.17E-03
Benzyl Chioride ND

Bromodichioromethane 0.0025 2.14E-04
1,1-Dichloroathane ND

Tetrachloroethene 0.0072 6.16E-04
Trichloroethene 0.0025 2.14E-04
Vinyl Chloride ND

1,1-Dichloroethene ND

1,2-Dichlorosthene (total) 0.0025 2.14E-04
Chlorobenzene 0.0119 1.02E-03
Chloroethane 0.0163 1.39E-03
Chloroform 0.0025 2.14E-04
Dichlorodifluoromethane ND

1,2-Dichloro~1,1,2,2-tetrafluorethane ND

Ethylbenzene 0.2516 2.15E-02
Hexane ND

2-Butanone 0.0395 3.38E-03
2-Hexanone 0.9415 8.05E-02
Methane NA

4-Methyl-2-pentanone 0.0524 4.48E-03
Methylene chloride 0.1513 1.29E-02
Toluene 0.1906 1.63E-02
1,1,2-Trichloroethane 0.0122 1.04E-03
1,1,1-Trichioroethane ND

Xylenes (total) 2.7154 2.32E-01
1,4-Dichlorobenzene 0.005 4.27E-04
2,4-Dimethylphenol 0.0177 1.51E-03
2-Methyinaphthalene 0.0062 5.30E-04
2-Maethyiphenoi 0.0144 1.23E-03
4-Methyiphenol 0.087 7.44E-03
Acenaphthene 0.0071 6.07E-04
Anthracene 0.0075 6.41E-04
Benzo(a)anthracene 0.0131 1.12E-03
Benzo(a)pyrene 0.0094 8.04E-04
Benzo(b)fluoranthene 0.0169 1.44E-03
Benzo(g.h.i)perylens 0.005 4.27E-04
Benzo(k)fiuoranthene 0.0169 1.44E-03
Benzoic acid 0.1709 1.46E-02
Benzyl aicohol 0.0069 5.90E-04
Bis(2-ethylhexyl)phthalate 0.0449 3.84E-03

NOTES:

1. Table References/Abbreviations
* - Leachate concentrations used are the 95th percentile upper confidence limit on the average
concentration found in ieachate or the maximum detected concentration if the 95th
percentile upper contidence limit is greater than the maximum detected concentration.
** - Predicted Net Drainage from Base of Landtill.
*** - Regional aquifer correlates to regional water table monitored at the Site.
ND - Not Detected (CRCCONC1.WK1Y)
NA - Not Analyzed 09/05/91



TABLE 1-1
SUMMARY OF PREDICTED CONCENTRATIONS OF COMPOUNDS OF CONCERN
IN REGIONAL AQUIFER EXTRAPOLATED FROM LEACHATE DATA
CARDINGTON ROAD LANDFILL SITE
MORAINE, OHIO

LANDFILL® PREDICTED CONCENTRATIONS
LEACHATE IN REGIONAL AQUIFER ***

CONC. 4infyr**
PARAMETER (mg/) (mg/M)
! ]
‘Butylbenzylphthalate 0.0564 4.82E-03 :
Chrysene 0.0131 1.12€-03 ‘
sDi-n-butyl-phthalate 0.0436 3.73E-03 '
Di-n-octyiphthalate 0.0058 4.96E-04
Dibenzofuran 0.005 4. 27E-04 :
Diethyiphthalate 0.02 1.71E-03 f
.Fluoranthene 0.025 2.14E-03 !
Fluorene 0.0088 7.52E-04
Indeno(1,2,3-cd)pyrene 0.005 4.27E-04
N-nitrosodiphenyiamine 0.0069 5.90E-04
}Naphthalene 0.0526 4.50E-03
Pentachlorophenol 0.025 2.14E-03
Phananthrene 0.0345 2.95E-03
Phenol 0.0484 4.14E-03
Pyrene 0.0288 2.46E-03
Aluminum 317.48 2.71E+01
Arsenic 0.51 4,36E-02
Antimony 0.03 2.56E-03
Barium 12.1 1.03E+00
Beryllium 0.02 1.71E-03
Cadmium 0.24 2.05E-02
Chromium 2 1.71E-01 !
Cobalt 0.38 3.25E-02
Lead 6.43 5.50E-01
Mercury 0.0021 1.80E-04 |
Nickel 1.39 1.19E-01
Vanadium 0.63 5.39E-02
'Cyanide 0.0513 4.39E-03

NOTES:

1. Table References/Abbreviations
* - Leachate concentrations used are the 95th percentile upper contidence limit on the average
conceantration found in leachate or the maximum detected concentration if the 95th
percentile upper confidence limit is greater than the maximum detected concentration.
** - Predicted Net Drainage from Base of Landfill.
*** - Regional aquifer correlates to regional water table monitored at the Site.
ND - Not Detscted (CRCCONC1.WK1)
NA - Not Analyzed 09/05/91
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