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1.0 EXECUTIVE SUMMARY

.

"

A

This report describes activities and results of investigations cbonducted froam
March to August, 1985 at the Metamora Landfill in Metamora Township, Lapeer
County, Michigan. This landfill, over the course of its active life betweean

1966 and 1980, received chemical and indystrial wastes in addition to uunicigfl
. : \ /

- -

wasteas, including an estimated 35,000 drums of materials. Indicati

“ /-
/

priority pollutants have been detected in samples of groundwater from hgﬁ v
. . VA .

aquifer beneath the site. The principal purpose of the study was to 3ljhor“/

hydrogeologic information which,would be used ;o‘fﬁcilitatc~tho dov-.g"int of
a work plan for a Remedial Invcstigation/Feaszbility Study (RI/FS)/?S: the
N . 4 i -
. _ site. _ _ . . ‘ ./
. : ) //

. . R . 7 ’
Field activities at the site consisted of the installation of 13 new monitoring
wells to supplement the 8 monitoring wells already existing. Soil samples were

taken and their headspaces tested with an organic vuﬁor analyzer. Gamma

logging was conducted in each deep boring installed during'tbe study. Samples

¥
.~ L

of groundwater wers taken from the wells to indicate:bresonCO'of contamination.
Measurements of groundwater levels and estimates of permeability based on soil
grain sizes, together with observatibns of the site geology, were used to

characterize the hydrogeology of the site and to provide information for the

proposed rencdial‘invcstign;ion. .

The surficial deposits at the sﬁpc copsist_priﬂnipdff: of three units. A 4 to

16 foot thick layer of sandy silts overlies ice contact sand and gravel

11.85.35 o : ‘ y \
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drilling techniques. Methods attempted included augers, mud-rotary and finally

deposiE? of froam 120 to 18& fc‘f thick, which overlie glacial till of

-

undetefmined thickness and.extant. Regionally, the ugéonsolidated deposits may -

be about 300 feet thick and ovcr}ic bedrock,“the Harshali Sandstone.

The hydrogesology of tﬁo site consists of nn.unconfinoé aquifer in which ground-
water flows éon;rnlly.northuard.'bﬁt uithﬂpqrthwost.and northeast flow compo-

nents near the wastes. A.é%rth-south trcn;iﬂk éroundwiikr divide appears to be
prcstnt‘;lon; the middle of the site. One noﬁitoring well indic;tod a perched

grbunduater condition of undetermined extent in the northwest corner of the

site. The significant syrficial aquifer lies;within the sandy ice contact

1

deposits rather than the less permeahle underlying till.. Due to the extremely
N .

heterogeneous nature of the surficial d‘szits, general aquifer flow velocities
cad anly be roughly estimated from hydraulié conductivities.determined ffon'

individual well data. T

~

-
R

- » o X
=Wk - ) :

The Hcterogeneous nature of the ice cqntncg_nétcrials, including gravels, -

cobbles and boulders, made drilling of the borings very difficult. A secondary

purpose of the study became the devdlopncntibf efficient and co;t-cffactivo .

-

a combination of mud-rotary and wash-and-drive. PVC and steel were used as
alternate boring caaing\,atotilfi.?uith steel Being necessarily the material of
choice due to strength properties. . ' . N

13

- ol . .
o \

The sampling And\lnglysi; of ;gounduatnr samples from the 19 wonitoring wells

- .

indicated some low concnntratiohs_of volatile orgnhics nnd‘phtghlnba; wigrating

. - . . h . /.
< o 1 . . .
. .
4

1%.85.35
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toward :ho‘sprthorly boundary of the site. The most contaminated groundwater

\ o« . 3 . ) X
sample contained volatile aromatic organics frém 2 to 2.5 milligrams per liter.

-~

The study has. identified the need for:

o further definition of tﬁo-s};c gdoiozy;

) a pump test to estimate overall hydraulic conductivity in the
aquifer,; |

o gathering of chcnicel data from local drln;in; water wells;

o placcmeﬁt éf additional wells in areas infarred as‘probahlo routes
for contaminant miération;.and

o' .~ further chemical analysis oé groundwater ﬁo indicate both the extest®

of tontaminant transport and the proﬁablc fate of the contaminants.

L

@
K
- .
r
hd
. '
L
o’
y
. .
. v
)
. s
. . »
-
N ” . ]
. Y -
A et
- B 9’
L}
. L 7
- i .. - .
. A ~
- . EEL NS
- * -~ »
o a . '.
L)
»” T e . ’ .‘.:0 v
' - . f .
. LN .
i e - . .
. v
-
. . - .
-
. - : .
- .
L]
[ . . “ -
¢ : A
..' . - ’- i "' . L4
. . Yo Ve v
A . . A
. . .
. e . 1 M "
. o, ' [ . » . - . +
. . . Y . -
11.85.35,. .- . . .. . A e .
» . . M . . " " . Ln Y v
¥ 0007.0.0. . e . R _
f . . . : ; ce ot T [} :,
. . < . AT - »
' * s et vt e :
. e . PN Lot 1 o . e
. ' ) . ; e o : . & .. e
. . . . co . o - -« «. . Y .« - . A ‘e
- .. . . s . . . ¢ ) A , .
' AT . . . N . - . L, R L N 2 / . . v



. . <2.0 'INTRODUCTION

%
2.1 PROBLEM SUMMARY | ' . . -

. . . . Vol

Thé Hetamora Lfanili Site is located in Section 10, T6N, R10E, Lapesr County,
Hich;zt; (?ccf?iguzo 1). .Thc landf£1ill Ltsilf covers nppr;xilatnlj S0 acres. of
a fofncr ;;nv§1 q;arr& north of Dryden Rongfin‘notcnora Township. The 11§d£111
bc;nn.b?cration in 1966 as an:unrc‘ulq¥od open dump. In 1969, it was upgraded

to meet prcvailigg standards and vas licensed to recsive general refuse. In

- ' addition to general refuse, the landfill rocpivod industrisl and cheaical

Y
b

wastes until i=s closure in 1980. A licensed solid waste transferstation is ’

currently operated at the sité. Gravel mining continues approximately 1000

&+

fest south of the landfill.

- . M

The study- site occupies & local topographic high with numerous stesp axcavation

. : : 3
' faces and borrow pits present on the site. The surrounding land uses are

primarily residential and agricultursl.. The property innodintclf north bf'thc

landf{1ll, and in scattersd aress to the west and aast, is Solvily_wdodcd‘and- _

_ sccess is limited. The village of Metamora is located Qppro;inatoly oﬁo-h‘if‘ s
mile wost-so@ghugst of the landfill. Most of the disposal area lies within thq__;
Kintz Creek watershed. A sla}l.portion of the northeast corner may lib within

the Hunters Creek drainage basin.

11.85.35 - S S
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FIGURE 1
SITE LOCATION .
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I’ J . .

. In general, the site surficial geology is characterized by 250 to 300 feet at - -
; ré
4 C ) : .

unconsolidated glacial deposits, including ico-contnct‘and outwash sand. and.

’ 8

gravel in the upper half qf the siction, and cla}~silt and till below.

s . ) :‘__a

!

The continuity’lnd extent of the di;y- &1% and till units has not been esta-
blishcd_as part of this study. Beneath the unconsolidated deposits lies the
Marshsll Sandstone, the prin‘ry sbdico of groundwater for th; area's r,?id-ﬁt-‘
tial water supplies. Occtsiokally, the saturated surficial sand and gr;vol
doposits above tho clay and tifi are tapped for dogestic ;rounduator supplios
To date, there is no indication'that contlnlnation from the landfill has

affected drinking water supplict 'ﬁf" samples collectcd fto- the wells of

surround.n; residences "have shoun no 1ndicntion pf detectabls contamination by

Cos
L

organic or inorgnnic priority pollutlnts .

'Inv.stxzatxon of the landfill began in rnspoﬁsd to reports by locnl citizens
.that druns were buried 1n cartain areas of tho landfill. Subscqucnt investi-
gations by -the Michigan Dcpartlcnt of Natural Resources (MDNR) sugxcstcd that
a; many‘as 35,000 druns. so-c containing liquld wastos, nay be present’ within
the main landftll and ncnrby shnllou'disposnl areas. A proton uagnctonotor
study conducted by MDNR in 1982 identified five discr:}o areas-of anonaloul

magnetic readings. The sourcss lssocg;tcd with three of the fivo anomalies are

thought to be buried deep within the landfill waste (30 to 80 feet) but,

- P
»

+

w . ..‘"’ _d: i: - ‘
because of their presumed depths, these sources have nevir been excavated to
determine the nature of the ferrous -i;nls. Thess three areas are esstimated to

contain about 10,000 druas.

*

“.

11.85.35 * o Cs
0010.0.0 ' o

- o . o



. 1

The remaining two areas cxhibitin; nnonalou: nagnotic teadings are thou;ht to
contain as sany as~25,000 druns buried ‘at rolﬂ%ively shallou depths. outsido tho
limits of the landfill Pproper (Figuro 2). In Soptembor 1982 11n;:.d L

excavation programs conduct-d in sach of ‘these shallou'buricl areas confiruod

the presencs of bu;iad,druns containing industrial solvents including tolu.n., ot

ethyl banzens, and perchlorosthylene. . Toluens, bgnzens, xyleno', pyrens, and

conc;ntrations of dis;ﬁlvod metals have been found in &rounduatoé from

- .

nonitozin; vells installod at the :ito du:ing investigationl co-plotod p:ior to

the Sito Invcstigation - '

,2.2+ PURPOSE AND SCOPE . ‘ S ' ' ST

\.\\ ~ ’ . * X - .

\ : ' ’ .
. o

This proj&tﬁ\was intended to define local hydrogeologic conditions ‘at the-site

to guide the Hevelopment of a ptquam for the Remedial Investigatiou/?c&sigiﬂ

lity Study (RI/>S\ Although prior stndios by the landfill owner's consultant

and by the MDNR ha&\gcv&alcd gtoundwatcr contamination beneath thc site, the
\

nature of groundwater flov near the landfill could not be dofinod conelusivoly;

Two of the main objoctiv; Sf the Site Investigation wers: 1) to determine the"

- .

direction of groundwater movemant in the surficial aquifer; and 2) characterize

-

the subsurface geol&gy at the 3ite. These two factor£ were considered critical

to the development of future pl to assess contamination near the land€ill.

The coll;ction of preliminary informgtion concerning the ﬁistfibdfion of

contaninants within the saturated zone\was éonsidcrod'té be & sicondary ebjch:"'

tive. This sccondnry information was, to .o ;athorod from the screening of

sidmples collected during the drilling ptogran and from tho analysis of

-‘

11.85.35°
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groundwater sagp;os from noﬁitoring wells installed during the course of the

project.
» ’ NN :
- ., # / . ’ -
During the course of the invqsti;atioﬂ, it became necessary to modify the °
SN ) " il
proposed drilling methods due to the geologic conditions encountered st the -
site. As the project prbgr.ssed,.tho'dov§lopoont of effective methods{ for

drilling boreholes and installiq;.monitoiing'welis became an important objec-

~ tive of the stuay. The development of otfﬁ;tivo dtilling.notﬁods was consis-

N A

tent with the overall goal of providing the basic information needed to design .
an efficient RI/FS work prégram.' )

+

. Tasks to bq.performid during the Site Investigation were specified by MDNR in a
. . SR .

document entitled "Work Plan for Phase I, Remedial Investigation, Metamora.

Landfill, Lapeer County, Hichigan.d . This document containad background infor-’

mation, a detailed scope'df work, and specific procedures for performance of

o~

the various required tasks.

A ~

The scope of work included in the Site Investigation consisted of eight tasks.
»These taskiiweroidescribed in the Metamora Landfill (Revised) Work Plan and are
- summarized below. Tasks 1 - &4 are cbnsiglr.d to be Phase I Initial Activities

and Tasks 5 - 8 are Site Investigation (Phasé IT) activities.

l o . o-. Task 1 - Prepdre and implemeft a Work Plan. - . o a s i
C - ¢ L . ,
o Task 2 - Prepare and implement a Site Specific Safety Plan.. '
-~ : ) . v ’/v/ 1
& ’
/ ‘.' . . ". . ‘> 99 X . LY
. ’ .. . ] e ¢ ) , . s . ,‘/
11.85:35 ° G . : / A
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~ i : RS . . .

.i . ’ ! b ’ )
o Task 3 - Establish a site control . (headquarters) area and provide

-

. By - , . .
vehicular access to work locations. - . oo )
~p R . ' » . ) i S
A ) o . . \ CA
o 'Task.4 - Support MDNR's community relations program, ns.nocgssgiyi ,ot
kg C . N .. * .
| W e T
v e Lt [
o Task 5 - Conduct a subsurface gxploration program consisting of 14
7 » ) - -
soil borings and 14 monitoring well installations. . . oo .
e
o Task 6 - Sample groundwater in existihg and nowly-instailed moni- ., \ .
toring wells. ' _ ' . ~ S . v
. . . oo ’ ‘ . ..
) , | e S
"o -Task 7 - Submit groundwater samples to the E.C. Jordan (Jordan)
laboratory for chemical analysis. _ L K ]
. . il
?
. | | -/ A
o Task 8 - Prepare and submit a report documenting the methods, fiéf:;;/////,//
ings, conclusions, and rocpmn.ﬁdatibns resulting f:om the Sitof’k
Investigation, . '. ) : .
. : . , ! 12
,/’
. S
10
11.85.35 .
0014.0.0
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- - : ® .
. - 3.0 SITE INVESTIGATION
v o . »-~ .
R
g ,
. - . . Faan
. N . . \ . .. . .
3.1 INITIAL ACTIVITIES

.
v
L}

- Before the proposed field aciivitiutlﬁfuld begin, it was necclsafy to prepars &

‘Site hafnty Plan, establish a site control (headquarters) area, and provide
" . : _ ' /
" adequate access for vehicles to reach proposed work areas. Jotdan arranged for

" and EuperviSAd theé construction of a gravel access road, locking gate, trailer
‘pads, and a parking afhg in the northwast corner of .the property. A siorago
Mtraifer and portable toilet were then installed in the prepared headquarters

\ . .
area and electrical service was ‘established.’ MDNR provided an office trailer

-~

and telephone serv,icf. .
Following the establishment of the site hoaqsuarcerf area, work began on the
construction of roads or the lnﬁrovui;nt of existing roads, to provide access
to the proﬁosod location:.of monitoring wells. As the driiling program
evolved, the need for more and lar;orfdrilling equipwnnt';ad- it ncci;sary to
enlarge and enhance access to some well locatigns. Thus, clearing and road

improvement actiéitfos. especially in the wooded areas to the north of the

landfill,.Bccurrod copcurrently with the installation of monitoring wells.

-

3.2 FIELD INVESTIGATION PROGRAM

-

-

' T r—
The field investigation program took place at the site from March to August

11.85.35 : : L
0015.0.0 . \ :

4




Y
N 1985, and conszsted of soxl borings with split- spoon soil sampling, chenicnl

< ]

'fiald screenxng of snil samples, borchole gamma logging, monitoring-well S
installation, and groundwatgi\sanplxng and analysis. A-description of the : ’/////f

field techniques and results are summarized in the following report sections. <

3.2.1 Soil Borings _ : ) ‘*‘
. < N

- N i . . A "

- e
v’ 1 . "

A total of 13 borings were completed at nine locations on the site (see
Figure 2). The purposes of these borings were to: 1) characterize the sur-

ficial geology at«;he site; 2) obtain information on 3rounduat|r lovals and

flow directions; and 3) identify thé nature_and vertical distribution of | e

. groundwater contaminants in the surficial doposits Single point: bérings and
) ”
wells vere completed at & locations: MW-9, MW-11, MW-12, and MW- 16 Clustc:

vells consisting of a shallow (S) and deep (D) well wers proposod at 5 loca-~
. \ . .

tions and compleced at 4 locatxons HH-IO MW-14, MW-15 and MW-17. Drillinz

d1ff1cult;es resulted in the cbandonnent of MW-13S, and only a deep bo:ing,a:

LS
o MW-13D, was successfully completed at this location. A description.of the

‘purpose of each boring has been completed by Ms. B. Mursch,. MDNR, and is
: : ' S B )
summarized in Table 1. ! ' .
.

s
»

v Due to difficult drilling conditions and the ﬁresenco of pot.ntiglly'.xﬁlosiv@
werhane gas at the northeastern corner of the site, several drﬁﬁl&pg;pctﬁods ’ ta

N were used tgkgomple:c.the’boring program. These methods included: hollow-stem

H : - .. : ' * N ¢

. .11.85.35 , e [
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a4 TABLE 1 § Lo - .

HETAHORA SITE INVESTIGATION -
BORING AND MONITORING WELL PURPOSE -

Well No. Depth Purpose
. ) ] . . )
MW-9 . ‘. S Geology; groundwater level and flow =~ ' .
" direction; upgradient watex quality. - - i
MW-10S s Geology, gzoundvnter level and flow
directipn, upgradient vater quality.
Mw-10D D . . Geology; groundwater level and flow
. ' direction; upgradient water qunlity, clay
elevation. . '
Mw-11 - S . Geology; groundwater levei and flow

MW-12 S
MW 135? S
MW-13D D
MW-14S S

IHW414D D
MW-15S S

. MW-15D D
MW-16 s
MW-17S S
MW-17D D
S = shallow
D = deep )

direction,, .
X Geology. groundwuter level -and flow (/ )
*" < diréction. S
Geology; shallow water quality; ground- Ve -

water level and flow direction.

. Geology;-deep water quality; groundwater
& ' lével and flow direction; clay elevation.
G;%logy, shallow water quality; ground-
vater level and flow direction.

Geology; deep water gquality; groundwntor
level and flow direction; clay elevation.

."_‘ s‘- -
Geology; shallow water quality; ground-
water level and glow direction. «

Geology; deep water quality; grouadwater
level and flow direction; clay elevation.

-,

Geology; groundwater level and flow

Q direction; shallow water quality,
) v Lo
- - Geology shallow water quality; ground-
- vater lzvel and flow direction. . )

Geology; deep water quality, groundwater
level and flow direction.

P

*Proposed but not completed.

11.85.35T
0002.0.0




(19 ,

' ' ' -
augers; mud-rotary; casing-advancer; and wash-and-drive techniques. .The -
_unsaturatcd soil zone at tha sito éoniists primarily of a mixture of sand

gravel and cobblos, and rnngus in appar.nt thxckness from 60 to 140 ft.

L]

P-notration of this thick coar:c. dry soil _zone was cxtroucly diij}cult due to

losl ofldrilling-watnr circulation, jjnuin; and breaking. of tools’/in the bore-

-

. . - 4 '
hole by cobbles and small boulders, and difficulty ponctrati:;/la;gc boulders.
b

Several drilling methods were atfempted until a successful combination of

techniquos was established for thensit;. A chronological’uumnary of these
“q .t“ )
drilling techniques is presentad below.: o . . .
L) v . ‘,: . ",:.

E1d

3.2.1.1 Hollo&-Stem Augers. . Initiallyfth. drigling program employed hollow- '’

stem augenzborings with split-spoon sampiihgjnf 10-ft intervals. Borings MW-9
and MW-10S were successfully tompleted w:zy/this method. Hollow-steam auzir . r;

borings were attempted at MW-10D, MW~11 #nd MW-13, but difficulties with -

penetration, methane gas in MW-13, and.auger removal resuItod in hbandonncnt of

these borings. Evaluatxon of the suitability of ‘the hollov stem auger ‘tech-~

n1que by Jordan and MDNR staff dotctnincd that this tochniqu. was inappropriato
for the site conditions. In late April, 1985, the hollow-stem augcr’nothod vas
replaced by ; combination of uud-rétarz pilot holes in the unsaturated\zone and
completion of’tho boringq.with the ;n{ing-advancer method. It was do;>§3

. ] S .
. the mud-rotary nechod_uould provide significantly more power to penetrate the

d that

coarse soils, and that the usée of drilling nud would help to control the

A’t

‘methane gas problonr - ¢

\
'

6

3.2.1.2 Mud-Rotary Pilot Holcii _In early May, a mud-rotary rig was mobilized

to the sit;¢;nd an qnécagnd 7-7/8-in. mud-rotary hole was drilled ‘at HR-I3D to >

. -

16 WY

=P11.as,35
0018.0.0




evaluate the suitability of this technique. MW-13D was sudéessfqlif 4:111.3':63:¢ 2*'
: : - : YY) . £ ] D T

a depth of 179 ft through'both‘ého hnsaturntod and saturated zooos nndiap1;€4
' spoon samples were taken at 10-ft intcrvals in _the saturatod zone. - Aftor‘:'

"

. completion of this boring, the drilling uothod was modifiod to includoa.

7= 7/8 in. msud-rotary pilot holes tcrninating npproxinntoly 10 ft abovc tho_

. water table followed by installation of S-in. PVC casing in the pilot holo" o

.-’ .

.Each boring was to be advanced with a 4<in. diamoter casing- advanccr into tho

} 4
saturated zone and tcrninated st the desired dcpth Split- spoon sanplos worni

* to be taken 8t 10-ft xntervals -in one pilot hole at each location, nnd in 111

1]

borings. ' ’ '

° : U €
T A

The mud-fotary holes provided a better method of penetrating-ﬁho'uniatdxltod;o
. v :

‘soils, but the MDNR did not want to use nﬁd in the saturated zone duo'tp_ 
concerns that the bantonite drilling mud might affect,detcﬁiiqitions of both'
the"permoability of the soils and chemical quality of thc.gfounduutcr in thii_

zone. ‘As a result, the choiﬁe was made to conpleto the borings with tho
l' "'y

casing-advancer nethod and’ ‘to use water to.remove soil cuttings. 7 7/8 }n

! . *

mud-rotary pilot holes were’ ‘completed at Mw- 12 and MW- 135 and S- 1n PVC“ e

casings wers installed. Attompts to advance HU-ISS using the casing-advancof
. ' ’ v
below the pilot hole were not sucéossful due to breaking and bending of the RVC

Ry

pilot casing, and br.akiﬁg of drilling tools and casing. ‘After several .

attempts with ‘both 4-in. and 3-in. casing, MW-13S was abandoned. MW-12.vas ' *

complotéd using a 3-in. dismeter ctsihgﬁldvanc-r and a monitoring well was

installed. “ L _ - o J ’

15 _ I
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bending. and breaking of the S5-in. PVC in; resulted in he deciefbp by HDNR./ )
/

Jordan, and J. Hethee & Associates t enploy a lerser mor powerful'nud-rotery

A

rig- to drill 8- «3/%4-in. diene;er boringe. end to ewitvh tong rigid 6-1n ‘eteel
casing for perlenent casing in the pilot holeh. K&ditionel}y, duﬂ to the poor
tete of success with the casing-advancer méthod & MW-13 uw-14 HDNR end

! f

¢4 Jordan decided to. ettempt to use the weeh and drive method t couplete the

L]

. - - R
borings. " } . t S * -..b__. Y

. .
9 — -
-

3.2.1. 3 Mud-Rotary/Wash-and-Drive. In .ar July, a largernud rotery ri; was

mobxllzed to the site end in subsequent ‘bori gs 6-in- stee) ceeiﬁ; vas used

. "

lnsteed.oféaﬂfPVC casing.’ Split-spoon senples were teken at- 10- tt intervele

;n a.mud- rotary pilot hole at eech of the remaining five locetions on site._ .

Hud totery pxlot borxngs were completed at Mw-10D, Mw- ll HH 16 HH-15;4H3316

L] K3 -

end HU~17 10Cetxons. Follouing the completion of each pilot hole. the wesh- - -

r
k)

. . . . .- . * .
. and- drive method was used to complete the boring into the'setureted zone. Dué

3

‘e @

+to the ;nherent slqu dgillxng rate of - the wesp and-drive nethbd ‘an additiqnel

rxg was nobxlxzed to the site in- lete July to assist in the cogpletion of thew

wash- and-drive borxnge In generel 3- in casing was used t6 conplete the

s .

' shallou borzngs, and 4- in cesing ups used to complete the deeper botinzs
Spllt spoon semples were taken at lo-ft intervals in the satureted zone in all
wash-and- drive.boripgs. The drillxng progrem was completed in nid-Auguet.

l?BS."A summary of the boring depths, orilllng techniques and well instel-‘
lations is presented in Table 2., : ol L R
L ’ ' .

«
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- BORING DATA suuuanr

»
-~ - B K3

N nunsxn OF / NUMBER OF
-* DRILLING

_METHOD . SCREENED

SPLIT-SPOON. SAMPLES CHEMICALLY

ZOKE .

T

}'. SAMPLES /

hollov-lte-,
augerl

" hollow-stem
.',-,,- . , . -”',._- .‘_-‘ Ll . .u.e_lrl/.: W S :
' \ nw-xon,(piloc) .

LowW-100t

nud-rotary, .0/
_ vnlﬁ/dtlve R . ’ -6
Ly 5 con T L R _
w-u T ' " 5 hollow-stem ' )
."_ '_ . '_ ’1 . . ‘/'/ augers o LY

,1

MwW-12 (pilot.)-"". * mud- rotary,

“EW-iz o At e Adesc L cdsing . =~ 3
o - oL, .1‘ C . adv.ncer - 0
MW-13 . . ..36'3:,5 . . - hollow stem 14 - .. 0

Yoo e .. . augers ' )
“ ~ e A "~
» . m_13s (pil?t—) 138 : -ud-:fotnt_y; ¢ ‘ . 0 . N . . 0
Mw-13S.. . ' 133 . casing . - 0 0
) : . g * . advencer '
MW-13D '-17_9 e -u'd_:-lgot.ary L 4 3

’ T30 mud-rotary; 1 N o\
: casing . - 6 6

R advancer;
.o . wash/drive S ’
. - . . ! ’ : » '

11.85.35T ' A -
0003.0.0 ° o .

H\vl-llA (pilot.) - r 100 { '-ud-totn'ty . M .
MW-11K- -, Y. - 137'.55 / e wnssh/drlve . 4 »
) 4 Tt e Lo o ! .

] S L L

100174

0-179

© 102-167

(1)

RSt

133.5-128.3

175-170

. No well installed.

- - -
'
v

139-114 - .
< -

L4

127-99 . .-
. RS .

.

No well 1n|tn11e_d.

-

ll& we1-1 ‘in-talled.

No well

161-159

148-139

installed. -




. Mo,
£ MM-14D_(pilot) ; .
Wrevitprol et

toe
\

R

. .- * L . . . ‘ S

' : TABLE 2 (Continued)

¢ e 7 7. METAMORA SITE INVESTIGATION _
o . BORING DATA. SURMMARY ‘

pE . NUMBER OF ./ NUMBER OF
SR DRILLING SPLIT-SPOON ~ SAMPLES CHEMICALLY

"GAMMA LOG

" INTERVAL

(fT)

*HONITORED

ZONE

>

OF. . ¢ - .
e BORING (FT) - .~ .* '~ METHOD _ SAMPLES SCREENED
: , . mud rotary; .
e L ~ s washfdrive YTy
& e 2 o - _ .
‘'mud rotary; n - : tm——
wash/drive - S T T 1

MW-158 :

MW-~15D

" sud’ rotary; o - j_ -
Mw-15D . .

(Pilot) ﬁ”;;':ﬂ
P . wash/drive’

v

-pud rotary;

M- wash/drive 2 ”_ -2

. Y ' S
: HU-]? (pilot) 90
16 o .
:-ud‘rotl}y;
v-ah/dg}ve
Y “e

oA O -
MW-178 (pilot) ~ = 55
MW-17S A [

sud r;tiry;'

MW-17D (pilot) .
wash/drive . UL

. MW-17D

- f}:.’ _%;
- ' , _ . o {
* No. OVA re;ultl.obtqined{ 7 lnipiel obtained priot-&o OVA gcreenin; pfagiai.

~

©11.85.35T ' Y , .
10004.0:0 : .

(1)

158-156

123-106

132-127

. 110-99 -

71-55

- 116-106/://i




%

drawn and aniiyzad Vhere suff!ciant quantit1es vere obtainod soil sanplos L

“the saturated soil samples are! summarized in Tablo 3. ='§a : T

4 . . . . ) : . 2

During the drilling progran, thn ambient air was nonitozad friquentiy'dl%h both

nn HNU- photoionization’retor nnd an explosivity meter for health aqg safety of

® ues

onsitc p-:sonnol Dccontaninqtion of. all dyilling and sanplin; equipment was

porforncd as outlin.d in the Work Plan. Dr;iling uuds cuttin;s und wash’ vatc: :'

were colluctcd in 55~;nl drusdd. An Or;anic Vapor Analyzcr (OVA) vas nsed td

screen sanplcs fron ‘each drum for vblntilo organics to determine if the I‘t.'.':

rial could be dxsposcd of onsit. or roquircd storagc panding latcr disposal

3.2.2 Soil Samples

Split-spoon soil samples were taken at 10-ft jntervals in the unsaturated zone
in one pilot hole boring at oach.of th..nine locations, and at ld-ft intervals

in all of the borings in the saturated zone. All soil sanglos taken frow t!x'o‘~

borings were visuiily described and scanned with an HNU photoionization meter

for the pres;nce of detectable volatile oéganic compounds. In addition, soil
samples from th?'saturatcd zone were also screened for organic compounds with
an on-site OVA. Composits 5011 §l£p1os ware placed in 60~J& volatile organic

-

N - . . _
analyte sample vials and sanplci'of the. hnadspaco above the soils. were with-
were also analyzcd for pH and conductivity. " The purpose of this chihical

vertlcal distributzon of contan;nltion in the boring. ‘This chcnicnl scrcnnin;
. . . .

Lnformation, togcthcr uith gcologic infornation wﬁp used to determine ‘the - ;

-
.’

depth of the vnll screen placesent. Th‘ results of the chgnical scrocnin; of

N

?

vole

'?7@923-0-9. . SRR v R . a - ftxf'f'~:ﬂ”

analysis of the saturat-d soil sanplo was to assist in the .valuation Qf :h. . [/’ﬂ\
.ok .
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/‘ » . ot . . /
P t ~ -
* _TABLE 3 - B
METAMORA SITE INVESTIGATION. )
SOIL SAMPLES - CHEMICAL SCREENING RESULTS
Jm. ..
, HEAD- o : o R
o - SPACE . BACKGROUND _ . -
L :+ ENU HNU OVA CONDUC- .
WELL - SAWPLE = DEPTH READING ' .READINGS SCREENING : TIVITY
- NQ. NO. - ‘(Feet) (ppm) RESULTS H o/cm
M-100 _S-1"7  110-111 q,s,j 0.3 * ' 83 120
/8-2 120-120.5 L 0.3 0.3’ * 9.0 . 86
Co §-3 - 130-130.75 0.3 ° 0.3 * ‘8.5 149
S-4 140-141 T -0.%" ‘o0 . .10} 8.7 100
S=S . (150-160) wash -- - <= * -- --
" ST™ - no recovery ' -- -- -- -- --
. 87 © 163.5-163 . 0.5 0 * 8.5 118
3-8 170-170.9 - -- -- - © -
. _ ® -
. 4 L
MW-11 ° S-11 110-111.5 0.5 0.5 ND 8.5 . 222
s-12 120-121.5 , 0.5. 0.5 ND 8.6 208
§-13 130-131 0.5 . 0.5 * 8.2 .7 389
y s-14 134-136 Q.5 0.5 . * 8.5 170
‘ 7.‘ . ' ‘ . ] .
. MW-12 s-11 r07.8-109 =<1 <1 ND 8.3 149°
) s-12 118-119.5 3 <1 XD 8.6 .. 133
) s-13 128-129.5 0.5 <1 ND 8.5 145
_MW-13D - S-1 148-149.5 . . 0.% 0.5 ND 9.1 313
- §-2 158-160 0.5 0.5 - ND 8.7 130
s-3 '168-169.5 0.5 0.5 ND - 8.6 142
3 178-179.5 . - - - - 8.6 69
. r ' ) . : .
MW-145  S-14 ©138-139 2.0 2.0 * 8.7 12877
: $-15. 148-149.5 « 4.0 " 2.0 * - 8.7 ~130
§-16 158-159.5 - 2.0 2.0 * 8.5 183
s-17 . 158-160 2.0 2.0 * 8.4 - 168
s-18 . 159.5-160.5 2.0 ° 2.0 .o 8.4 285
8-19 167.7-169.7 2.0 2.0 'ND 8.5 128
MW-14D  S-1 140-140.5 0.5 0.5 ND -- --
S-2 no recovery -- -- 1 == -- --
5-3- 160-161 0.5 0.5 ND' 7.9 395
MW-155° S-12 121-122 0.3 0.3 * -- -~
MW-15D  S-1 120-121.% 0.3 0.3 * 8.5 101 -
s-o& 130-130.6 0.3 0.3 * -- T .-
s-3 140-140.5 0.3 0.3 ND -- --
S-4 150-151 0.3 0.3 > 8.6 .- T
MW-16  S-10 100-100.7 0.5 0.5 * 8.9 65
s-11 110-111.7 .. 0.5 .5 * 8.4 , 162
MW-17S  S-1- 60-62 7.5 0.6 * 8.4 128
. s-2 L+ 70-71 0.3 0.3 * 8.4 125
Y - . . - , .
11.85.35T . - .
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Lo TABLE 3 (Continded) T
. IAR S o .
- SPACE - BACKGROUND - : o
) . . HENU  HNU .  OVA  coMpue- .
WELL T'SAMPLE ‘' DEPTH READING READINGS SCREENING - TIVITY
. _No. NO. (Feet) ‘(ppm) (ppm) "RESULTS __pH _ (ymho/cm)
MWe17D  S-6B - 58.5-60 1.0° - 0.3 * 7.9 ‘218
. 8-7 , o 1.0 03 XD 8.1 161
- s-8 4 80-81.3 1.0 0.3 o)) 7.9 182 -
s-9 © 89.5-91 1.0 . 0.3 ND 7.9 164
*8-10 100 0.3 0.3 hd 7.8 186 _
S-11 ., 110-111.§ 0.3 0.3 * 8.1 174 |
S-12 120-121.5 0.3 g.3 * . 1.3 4
. ' , . b ¢
.. P ‘
ND - No significant reading above backirou.nd.. ]
* - Trace contamination detected. P ) ' S
— € / .
| N
) o .
. A
. - . N
~ v ’ v -3
0 s
|) °
" . '
, 11.85.35T

®0008.0.0 -




3.2.3 Gamma logs . B

. : . $

. T . ) . ’ -
After drilling was completed, and prior to well installation, gamma logging was
performed in each deep cluster boring. Two existing wells, HQ-S'nnd MW-8, vere -

also gamma-logged.

- .

Gamma logs were obtained from' five borings: MW-10D, MW-13D, MW-14S, MW-15D and
MW-17D. Gamma ldg; provided information that aided in the definition of the
subsurface geology and in*the determination of well screen depth and intarval.

With the exception of MW-13D, discrete gamma logging was pogfornod with & Keck

~
-

Model 1000 gamma log insgrup.nt. «A continuous. gamma log was obtained for A
Mw-13D by Kock'itaff:uith a8 Keck Model SR-50Q0 gamma log instrument. Ms. Bitg
Mursch, MDNR, guporVisca the gamma logging at MW-10D, HH;ISD. and MW-17D.

. H;. Hurscp;also gaqﬁu-loggod an existiné well, MW-8. In g;ncrdl, comparison of
the gamma logs to spliy-spoon soil sauplns.frou.therboriqgs shouod'r;:sonab1y~
go;d correlation between grain size variations and gamma counts per minute. THe
1933 were usefu; in further defining or confirming tho'con;nct between the

sands and gravels and.tho clay-silt and till units. Correlations of gamma logs

»

and split-spoon samples’ in the heterogenecus unsqturatcd‘ibno vere less reliable.
* This -iy be due to -mors clossly spaced chlgkcs'in stratigraphy or perched water
con&itions. The-results of the gamma logging are presented on the Co-pohiﬁi

" Boring Log§ (Abpoﬁd}x B)ﬂ . .,

22
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3.2.4 Monitoring Well Installation -
< ' _ C
<

A total}of 13 monitoring wells were installed at nine locations at the sits.
Single, shallow monitoring wells were installed at & locations: 'HU-9, MW-10,

. V] . . .
"MW=11 and MW-16. Well clusters consisting of both deep and shallow wells were

; installed in adjacent separate borings at 4 locations: MW-10, Mi-14, MW-15 and

- MW-17. A single deep well was installed at MW-13; the shallow boring was

abandoned dus to drilling diffgcultics{ The monitoring wells rqngod'in depth

from 71 to 175 feet below the ground surfacs. ' ~

. ‘ . . . C A
.< / - -

- . Monitoring wealls wers constructed of 2-in. 1.D. flush-threaded or 2-in. I.D.
coupled galvanized steel\riser pips. ‘Stainless stesl uill;icrdcns'wdro velded

to the bottom of the riser pipes and weéere approximately 2.5-to 3 £t in 1lngtﬁ..

Well screens installed in suger bofings were backfilled by the cavipg of the
natural soll materials at tE' screen location. The' screens for'volls.}nstullod
in cased borings wers backfilled with gravel/sand pack 'if the natural soil was

unsuitably fine-grained, or By caving of the natural séil.natiticls vhen

v

Suitnblo coarse material existed at the screen depth. The annular space

/‘/"

~ - above the screen. The remaining annular space was filled with bentonite .

. . P ” . . P2
between the risar pipe and the borshole was backfilled to a minimum of 1 ft

pellets and/or bentonite slurry.

A protective steel casing with & locking cap was placed over each well and
. . . . by
sealed to spproximately 3 ft below the ground surface with cement grout. At
. , : . )

the completion of the drilling progrsm, the monitoring wells were developed

with compressed air to remove any fine sediment from the well screesn. Ground
23
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\ .
surface and top-of-casing elevations wexe surveyed to the nearest 0.01 ft by

MDNR. Well installation details are rccordcd.on the co&posito boring logs

(Appendix B). Water level measurements obtained from these woilllgnd existing

wells during the Site Investigation are prcs‘nfod in Tables &4 and S.

!

3J.2.5 Groundwater Sampling ’ : B :i !

From August 26 to 29, 1985, groundwater samples were collected frod 19 moni-

toring wells at the Metamora Site., Wells were purged by Jordin and MDNR

4

personnel prior to sampling. Water samples were collected by Jordan personnel .

\Ifor analyses for both inorganic and organic parameters. A summary of sampling
dates and equipment utilized is presented on Table 6. \Sanpios were analyzed at
Jordan's laboratory according to'p:oc-duros outlined in the Work Plan. A

summary of these procedures is included in Appendix D.

» . N

S S o

24
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TABLE 4

WATER LEVEL ELEVATIONS*

EXISTING WELLS

*Al]l measurements made from

11.85.35T
0010.0.0

ELEVATION . : : .
NO. TOC (1) 12-29-78 6-25-85 - 8-26/29/85 9-16-85  10-2-85
MW-1 1076.48 1000.99 1000.77 100415 1004.28  1005.04
Mw-2 ‘1089.74 - 1003.87 1004.70 -- 1008.04 -
MW-3 y 1069.62 1000.26  ° 1000.37 1002.93 1003.12  1004.08
MW-4 __) © 1101.65 1078.90 - .1077.72 1079.25 1079.00
MW-5 1147.09 - '995.82 998.23 998.89 --
MW-6 1087.98 - 1000.29 1002.66 1003.78  1003.41
o : ' .
' Mw-7 1089.36 - 1001.02 1003.55 ° 100466~ 1005.36
MwW-8 1097.30 - 1000.37 1002.96 1003.70 -.1004.12
. ) TABLE S
WATER LEVEL ELEVATIONS*
NEW WELLS
WELL ELEVATION . i
NO. TOC 5-22-85 6-1-85 6-25-85 7-14-85 8-26/29 9-11-85 9-16-85 10-2-85
MW-9 . 1131.13 -- -- 1007.73 1008.72 1008.93 1008.53 1008.63 1009246
MW-10S 1120.13. -- -- 1006.03 1006.72 1001.65  1006.63 1007.03 1007.55
MW-10D 1118.79 == , == -- == 1006.44 1006.59 1006.99 1007.46
MWw-11 1114.20 -- -- -- == 71005.73 1005.90 1006.30 1006.86
MW-12 1114.24° == -- 1008.84 -- 1006.29 1006.44 1006.54 1008.00
MW-13 1139.84 1000.24 1003.44 1003.84° 1006.6j 1005.06 100S.14 1005.34 -1005.36
"MW-14S 1145.53  -- -- -- -- -1003.63 1003.63 1003.73 1003.95
MW-14D 1147.61  -- -- -- -- 1003.81 1003.81 1003.91 1004.09
» —_ ’ . .
MW-155 1125.83  -- -- -- -- 1006.88 1004.23 1004.43 1005.18
MW-15D 1126.95 == -- -- -- -- 1004.15 1004.05 1004.15
MW-16 "' 1103.94 --. - -- .- -- _ 1003.21 1002.74 1003.14
MW-175 1072.09 - -- -- - -- 1007.99 1008.49 1008.69, .
MW-17D 1073.35. ~-- -- .- -- -- . 1005.60 - 1005.65 -1006.00 -
. . )e - . .
(})TOC = Top of Casing ) : )
TOC and converted to elevation above mean sea level.
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. TABLE 6
GROUNDWATER SAMPLING DATES AND EQUIPMENT USED FOR
PURGING AND SAMPLING GROUNDWATER FOR ORGANIC AND INORGANIC ANALYSIS

Yz

«0009.0.0

. DATE PURGE ORGANICS - INORGANICS
1 8/29/85 ISCO/BAILER ° BAILER BAILER
3 8/29/85 .I18Cco . BAILER I8Co
4 8/27/85% BAILER (DRY) BAILER BAILER . .
-6 8/26/8S KECK KECK . KECK g
7 - 8/26/85% KECK . KECK KECK .¢°
8 8/28/85% I8co BAILER I8CO
9 ~ 8/26/85 " QED QED QED
108 * o 8/26/8S QED ° QED QED
. 10D 8/27/85 QED QED QED
11 8/27/8S QED QED QED
.12 8/27/85 QED QED QED
13 8/28/85 ° KECK (DRY) BAILER BAILER -
- 148 8/27/85 KECK : KECK KECK
14D 8/27/85, KECK . KECK XECX
158 ' 8/27/85 KECK . KECK KECK
15D 8/27/85 KECK KECK KECX -
16 8/27/85 KECX .KECK XECK
17s 8/27/85 KECK KECK KECK
17D 8/27/85 KECK KECK KECK
BAILER Stainless steel and Teflon (1 liter) with bottom-emptying device.
New cord used at each well. :
_-Isco Svainless steel, silicone‘rubbcr. polyethylene bladder pump ™
KECK Stainless steel progressive cavity. (helical rotor) pump.
QED Stainless steel and Teflon bladder pump.
- DRY. Pumped  dry during purging. ..
. ‘ S
i} : -
]
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4.0 SITE CHARACTERIZATION

" 4.1 REGIONAL CHARACTERIZATION

. -

f-1.1 Rogioﬁal Geology : Lo ' : . B

Metamora Tounship is located on the clsto:n !lank of the Hichigan balin. -':'
Bedrock in the area consistsa;f sodinontary rocks of Hississippian lgo (dopo-
sited approximatcly 330 million years bqforo thc proscnt) More- thln 300 ft of
| glacial drifc og;;lxe ‘bedrock. The Harshall Snndstono, the b.drock typo
underlyxng glacial drift in Hetamora Township, is apptoxinatoly 100 fl.t thick
and .dips gently northwestward toward the ccntor of .the basin Thc 1, 000 -ft
thick Coldwater Shale goncrally underlies the Harshall Sandston. but is the
uppermost bedrock unit 1n the area southhnst of Hotamort‘*ownship To the .

) northuest, the Marshall Sandstone is. ovcrllin by the youn;or NApoloan Slndsgg;o
end Hichigan Formation. A bedrock :opographic high trends in 2 northonst- ’
southwest direction through the ares, oriented parallcl to the st:;kc of the
ersh‘ll.Saﬁdstohc.- The maximums ilovatiﬁn of bodr;ck in the ares is ab;ut :

[

850 ft HSi. based on interpretation of do-‘ttic well logg.
The thick mantle of glacigl drife ovor%ping bedrock consists of unconsolidattd
till, outwash and ico-contlct deposits. Roxional geologic ptofilcs of the.
glacial deposits in Hotanorn Tounship hnvo bocn intcrptotod from drillers logs
that wcrg obtpinod from MDNR files. The location of the four rngionnl pro-

i

f1les, A-A', B-B', C-C' and D-Pp' are shown in Figure 3 and the profilss °

27.
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-, . are presented in Figures & and 5. The logs are ptcsoﬁtid in Abpcndix c. The
. borcholo locationl. the lithologic dcscriptions and the clovationll data RTE y
obtai.nod fron the logs may be subjoct to soames Lnt-rpr.tution or error. Howovor,

there..appsars to be :‘isonablo corr.lttion of strata beatween borcholcs' all

. et LI -
’ . - .

tour profiles.

. - . €@
.

. The glacial deposits in tho.study region are ptimarily Eho result of glacial .

svants that occurrod'ﬂuring Late Wisconsinan times. yaiinu- ice advance during

that period (about 18.600 yoars;bofozalptoscnt) covered in ;hot‘ntir; state of
. Michigan. Deglaciation Qccurrc& rapidly from 16,000 to 15,600 years ago;
~ . followed by ice rwadvance. Tﬁo stan&sfill.poriods Hu%ihk the final retreat of
this r.advanc= are marked by terminal ;orﬂtnas; Tﬂo cqarsc-éextugnd_till
_present at the Metamora site is as;odintad-uitn thc'outor Chquotto--oriino .

deposited by the Sagxnaw sublobo of the Huron-Erio lobe. Subsdqucnt to glas

ciation of the Hotamoru region, the glncial noltwat.t and outwn:h associatod
with the Saginaw. sublobe was transportod soutthstuqrd via the glacial Grand

v .
River. - . . . .

1

Tho four: togzonal ptofilqs dcpictcd in Figuroa 4 and 5 provide desc:iptions of

~ tho glacial" dcposits In, most aress it Ipp.lts that gllcial till ovcrlics

|-
bsdrock. In sovcral—nrogs to the northosat routhoal& and wost of tho sito,

" sand and grnvol dcposits occur between the till and bndrock These louor sands

Ld

and gravels vere’ probably dcpositod in f%ont(of thc ldvnncing ;lncicr and

subsoquently ovcrriddcn and p:cscrvod by. thJ'basal till.

. i .
4 .- . i . %
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FIGURE 4
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" Profile D-D', which is oriented north-south along Metamora Rpad, presents.a

differeq} geology than the other sections in that there is substantial inter-
ﬁfratificafioq'of glacial till and outwash sand and gravel. The character-
istics of these deposits suggest that glacisl meltwater played a rols in

E]

erosion and redeposition of previously deposited sediments.

’

" The hummocky topography of the regién (see Eigur& 1)_13 caused SEintrily by

melting Jf st&gnant ice which may have b;cn-under, against or on top of the
stratified drift., The typical structural features of ice contact sand and
gravel deposits are visibple on the walls of the gravel pit that is lpcated at

the site. These features include channel deposits, graded beds, and slump

' deposits.

* El

4.1.2 Regional Hydrology

. ) . 4

Alteration of the landscape has occurred over the past 14,000 years due to
-
erosion and drainage. The broad northeast-southwest oriented upland that
3 ‘ \ o B -~ . ..
traverses .the Metamora area forms the drainage divide between the Flint,

Clinton and Bélie River Basins. <The Metamora.site is located in the headwater
portion of the Flint River Basin which yltimately drains to Saginsw Bay. Rivdf'
eleqa:ionﬁ 1.5 miles to the east of the land£i1] site (South Branch of the

Flint River), and 1 nild to the northwest of the landfill (kintz Creek) are at

-

approximately 930 feet above mean saa level (MSL).

- . 2

.Groundwater in thi outwash and ice-contact deposits-that overlie the clay-rich

till is under watertable conditions (i.g.: unconfined). Localized ;Ekis of

.

32

11.85.33
0036.0.0

2

'8




A
L)

pc'chod groundwater exist. where clay lenses are found at eljvations above the

water table.

The potentiometric groundwater surface elevation in tho'bcdrock lquigqr can be .
estimated based on drillers logs. The potnniionotric'sdrfnco say range tfo-
approximately 1000 to 950 feet above MSL. The ﬁydrlulic conn;ction between the

N bedrock and surficial a§uiferslis expected io be poor in most places due the

"suspected presence of the clay-silt till unit as shown on Figures &4 and 5.

. v

4.1.3 Groundwster Use

N '.

The Marshall Sandstone is the primary aquifer for thke domestic wolls.in.tho
area. Though the majority of the water supplies in the area tap the ﬁar;hlll
Sand;tono bedrock aquifer, a few domestic wells obtain watar from the sand and
grgvel deposits that occur between the till and bedrock. Very few Hatcf
supplies have been completed in the upper. glacial deposits, poilibly due to the

. -3 )
low yield of this zone. The extreme heterogeneity and the potentially low

-

overall water transmitting capacity of these of these shallow deposits may make

them unsuitable for use as a water supply.

.

4.2 SITE-SPECIFIC CHARACTERIZATION

. L]
3

4.2.1 Site Geology

. .
s ' ) . o = ..
The surficial deposits at the Metamora site consist of unconsolidatgd.qilts.
b e e e . Lo -
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sands, *rlvgls: boulders .and ;1a£ia1 5i11. These deposits are egtimatda to be
250-300 ft thick, .based on interpretation of regional well logs (sgo Figures 4
and 5). Borings con;:;lo.:od during this investigation did not fully penetrate
.the surficial deposits. .Tho -axiin- borin;‘dcpip attﬁinod durgn; this investi-.
gation uls'laa ft at.HU-IOD. locitod ndjic.nt to thu't¥lns£6: station access .

road. The bottom of the boring may be sbout 120 ft. above the bedrock surface.

Interpretations of the subsurfaco'icology are shown on four g.dlqzic profiles

presented in Figures 7, 8, 9, and 10. The location of each of the profiles,

EfE', F-F', G-G', H-H' is showfh on Figure 6. Profiles were constructed with a
5:1 vertical exaggeration. The geologic interpretations of the ;i;c presented
in these figures are based primarily ;n borings at nine locations'(HU?9 through
Mw-17) logged by Jordan. Dats on existing borings, MW-1 through MW-8, were
utilized where reasonable correlations could Po made.

The surficial soils are highly variabl, which lacking obvious stratigraphic
continuity acro;s the sjte, sakes subsurface interpretations difficult. -

However, 1n general, three separate geologic units can be défined, although

oach'exhib1Cs variability in geologic materials:

.

o a "till-liio" gravelly sandy silt to silty sand (ablation or melt-out
o eilly; N
o‘ a heterogenecus mixture of sand, grsvel, cobbles, boulders lqd silts; and
o stratified clay-silt/sand and glncicl_:ill.
4
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Sandy Silt (Ablatioﬁ or Hqit-Out Till). The uppermost surficial unit g.ncrﬁily
consists of loose, light brown, gravelly, iandy silt. This surficinl unit was .
identified in the uajoritf of the botinzs'codpletod during this ;nvostigatidn;
The thickness qf this unit gcnorally.rangcs from 4 to 16 ‘ft across the !ito.
Sandy-silt was noﬁ identified near the ground surface in HU-9, located at the .
south end of the site. The surficigl unit bxobably represents an tbldtiéﬂgsr

melt-out till that was deposited dufing the last retreat of glacial ics.

Ice-Contact and' Outwash Deposits. Ice-contact and outwash deposits underlie

the ablation or melt-out till and comprise the majority of the unsaturated zone
on the site. These deposits‘donsist of a poorly-stratified mixture of sand,
silts, gravels, cobbles and till layars. .Stratigraphy and grain sizes vary .

considerably over short distances throughout® the sicc.'

v

The thickness of the ice-contact and outwash deposits‘rnng.s f&on approxiiatoiy
120 ft at MW-15 at the northeast ;nd'of the site to greater than 188 ft at
Mw-10 at the southwest end of the sits. Borings at five locations terminated
in this unit. These deposits weres probably laid down by meltwater and sediment

slumping during a period of glacial ice iolting. Large volumes of sediments

and rapid deposition may account for the extreme heterogeneity of these soils.

Included within this unit are fine sand and silty fine sand layers. These sand
layers range in apparent thickness from 10 io 40 ft across the site and occur
at variable depths. The fine s;hu deposits may represent late stage outwash

sediments inierfingoring with the ice contact deposits.

40 ' - e
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Locally, these coarsc-grained soils may be highly pcrucablc, but théir cxtrono
heterogeneity (i.s., presence of fine-grained materials) nay significantly
reduce their overall permeability. Clay lenses and_perched water table condi:

tions were commonly encountered in several borings at the sito.

Stratified Clay-Silt and Glacial Till. A stratified clayey silt with sand.

layers, and glacial till have been obsofvod ;ndcr the sands and gravels.in _».\".
sevoral borings at the site. In general, the stratified clay.y,iilfs'cnd san&s
appear to grade transittonally . to the till. In the Sitd Invcstigation, fou:
borings (ﬂw =13, MW-14, MW-1S and HU-17) pcnotrated this stratificd unit baneath s .
’, 'tbo sands and gravcls The till unit consists of dcnso btoun or gray 3:tv.11y,.
sandy, silty clay and is commonly overlain by a few feet of tho stratifiod .
sclayey silt and sand. Table 7 thbulates the elevations of the tpp'pf this unit"
in areas where it w;s identified. At the northeast end of-the-site, the._
clajeyjsilt and ti11 unit was encountered at an.elevation-of approxihntoly
980 feet above MSL. At MW-16 this unit was encountered ;t elevation §40'f06§ /;;
above MSL. The.continuity of this unit underneath the site is mnot .known. 'Th§
few data points for the elevation of this unit make interpretations concojpinx
xts continuity difficult. ‘ C e
Distinct till layers were also identified in borings MW-9 ;nd)uw-11. Thess
:il? units occur at much higher elevations tﬁnn the bq?;&‘ﬁi;y/till unit and .
are 1ntarprotod to be distinct from that unit eEhcso till layors -ay represent-

-'9 b 5 'S - .
erosional remnants left by the high velocity deposition of the ice-contact

. ' -]

sediments. Alternatively, sands and gravels that underlie these till laycrs o )

may be §ig§§116iitly older than the ice contact deposits above. It is also
-
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> 7 < . L .-
L . 0 .
. ’ - ' . '— ) ) - . L] ’ )
' Oy TABLE 7 ° ST '
C o . ' N n /
. ELEVATION OF THE TOP OF THE CLAY SILT/TILL UNIT ' .
e v - g . = ' - .
Boring No C : Estimated Elevation id feet above MSL
) MW-1 - . 1074-1041
. - / : ) . ) -} ’ )
M-2 ' o S . 984-969 .
W'B (LI - g .1,0_25 .‘.‘ _' .
MW-4 10761026 7 o
MW-6 ST e39 Tt
- - Loe . ..
My-7 N .- R Y . S+ 93k
. oo . _' : Tt .- a
MW-9 ‘ deeper than 996 .
N ) . (- -- ‘ l' 4 - - :
- MW-10 L : : deeper' than, 928

MW-11 ' T > 1031-979 C

Me-12 . . " .. deeper than 984 , ‘
Mw-13 | _ 980
M- 14 . IO : 984 .
MW-15 - | | ‘ 985 o o

MW-16 , . o ”T—\\-\Qsepet than 990
LY .

MW-17 _ ' : 950

. [)
~ NOTE*: Elevations based on interpretitionl of logs .for old and new borings .
" on site. : /
. Q‘ . ’ ‘ .
» A. . )
Q! kS '

11.85.35T - . | - : . T
0015.0.0 ' ‘ ' .

\- .. %

e . . . : EE- R




-

e L
possible that these till layers were deposited contemporaneously with ice

contact deposits by slumping or rafting. It seeams probable that no matter what
their genetic origin, these shallow till layers are probably ixolchd; discon-
tinuous blocks within the ice contact deposits.

Subsurface information from previous borings and froa the bo:iﬁgs.conplotod as

A\ ] . .
part of this study is not sufficient to define the genetic relationship and

origin of the various clay/silt and till units that were observed' at the sits.

4.2.2 Site Hydrogeology . -

>

The principal sour;e of groundwater recharge At the Ho}amo;n site is precipi-
tation. The thick, heterogeneous soils and topographic influences qn surface
water drainage at the site control the rate and direction of groundwater flow.
Localized zones of perched water have thn id;ntifiid At var;ing depths at the
site but the true water table beneath the site is’Approkimatclg }QOO kcct above .
MSL. The potentiometric surface elevation in the ?edrock Aquifcr appears to

exist at about 1000 to 950 feet above MSL, based on regional profiles.

Water level data collected on September 16, 1985 were used to develop the

interpretive watertable elevation contours for the surficial aquifer map pre-

sented on Figure 11. The Qgtor-lovols used tax develop this_nap.uor. measured
primarily in vcils installed in the ice-contact and outwash d.posits. A

compilation of water level measurements from the new and p:oviously.e;istihg-

wells is presented in Tables 4 and §. S . v

K . om
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The direction of groundwater flou‘iffintcrprcted to be perpendicular to the

water table elevation contours, trom higher to lower elevations. Based on the
. _ . >

interpretation shown on Figure 11, groundwater at th; site flows from the .

soyth-central part of the site to the northwest towards Mw-11 and MW-16 and to

the northeast towards MW-15 and MW-14; a north-trending grounduntcf dividb

bisects the site into east and west regimes.

It should also be noted that the-groundwater elevation at HQ-S,of approximately
999 feet MSL is significantly lower tﬁan in the surrounding wells. The exact
sdepth and const;qction of EéeIQZIl in this boring is not known, so data frp; C
- Hw-5 was not used in developing the interpretative water table contour map.
) . - ‘. . | ,..
Multi-lgvel wells were installed st four locations: MV-10, MW-14, MW-15, and
H-HH-17. Slight to very slight downward gradients from the sand and gravel and |
| tili deposits were measured in uwi1d, MW-14, MW-15, and MW-17. 'Tposo 3rndf3n£s
range from 0.008 atw MW-10 to 0.05 at Mw-17. ;Fhe downward v;rtical gradient may
prov;de a significant flow component at MW-17, where mounding of the ground-

water. OCCUrIS.

4

The interconnection between the deep surficial units and the Jlarshall Sandstone

]
-

has not been evaluated as part of this study. . o ’

The extreme heterogeneity of the unconsolidated surficiql'dsposits £dics it -
difficult to determine ovdrall permeasbilities from localized well-point

measurements. As a result, field seasurements of hidtaplic conductivity were

»
.
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not used to evaluate groundwater flow rates at the site. (The hydraulic

conductivity is & measure of the capacity of the soils éo-cransnit water nnd.il
commonly rofcg;od to as the "permesbility” of the soils.) Based on the grain
‘sizos it i€ estimated that‘tho hydraulic conductivity of the ice contact and
outwash sands and gravels ranges from approximately 10" to 10-2 ca/sec (about
I 0.3 ft/day to 30 ft/day). The hydraulic csnduqtivity of the finer graingd
clay-sile and till units may range fromiapproximatcly 10-7 to 10-5 cm/sec
.(about 0.1 ft/year to 10 ft/year). Additional testing, such as an aquifer pump

»

test, would be necessary to adequately determine the flow ‘characteristics in

tKe surficial aquifer at the site. ' o o .
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5.0 CONTAMINATION

'I'_his' project ‘also included the collection and analy\s‘is of groundu;tcr unplcs._":‘
frog existing and newly-installed wells. The purposes of this tasktsbrc to:

1) characterize the natural "backgroﬁnd" groundwater qualitf 1n.tho area; and

2) gain additional information regarding the migration of contanin;ntsffrou

known and suspected waste deposits. This information will S- used to help

direct a more in-depth assessment of the contamination in the viéinity-of the
Metamora site (planned for 19}6). In :ﬁo féllouing.discussion, parts per

million (ppm) and parts per billion (ppb) will be used insteid'of, resﬁoc;*\_)/(’
tively, milligrams per liter~(pg/,1) an% microgx;ams per liter (ug/l) for ‘ease of
reference. At the concentrations enCountered, the respective units are essen-

tially numerically equal.

Pribr sampling (by others) of the oi;ht-proviousl} installed monito:ing-h.lls
(MW-1 through MW-8) had indicat;d the presoﬂcs\of.soveral dissolved metals, and
certain organic chemicalsllprihcipally toluene, benzene, iﬁlen‘ and pyrenas.

For this s?udy all éreviously installed wells e;cept MW-2 and MW-5 (due to
constrictions in the wells) were resampled in addition to each of the 13 new
wells. These groundwater samples wers analyzqd for the presence of several:
metals, other inorganic parameters, volatile and semi-volatile ofganic chemi-
cals, and severa) general water-quality parameters such ls-TOQ, pH and specific

[ 2 <>
conductivity. The analytical results for the sampling conducted in August 1985

are summarized in Table 8. Table 9 summarizes the range of parameter values’

determined for the sanplo§ as well as the median value for all 19 s;npios}

Figure 12 shows locations and concentrations of contaminants dgtoctod at above

¢

&7
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TABLE 8

SUMMARY OF ANALYTICAL SAMPLING

11.85.35T
- 0011.0.0

»

. . Chromium T, oo
. . & . .Spec. Cond.} Tewp Krseaic? Celcium® : Chromium? Rex? Irca® Lesd® Megmesiua® Mercury®
u.u." ‘e oc wg/l g/l wg/1 »g/1 ng/1 g/l =g/ g/l
-1 860 7.0 11.0 <.00% 78 . €.005 <.003 .022 «.020 €1.0.
-3 780 7.4 10.9 <.005 76 <.00% <. 003 .095 <.020 €1.0
. : : T <.00% ) : <1.0
- -4 : _8%0 €3 1.4 .12 140 <.003 <.003 .77 <.020 1.0
T -6(1,2,3,4)¢ *s00 8.2 . .007 n <.003 <.003 .89 <.020 <1.0
- WNM-6(2,3,4)¢ 610 . 7.9 » .006 74 <.00% * <.008 .63 <.020 <1.0 .
m-6(3,4)¢ 360 7.4 b .006 62 <.005 -<.003 .74 <.020 . <1.0
‘m-7(1,2,3)* 640 8.4 * <.00% 1) <.005 <.003 *.043  <.020 b <1.0
-8 - 9220 6.9 139 <.003 17 <.005 <.003 2] - <€,020 . 3% <1.0 .
19 <.005 <.00S .26 » <.020
Duplicated W-8* 920 6.9 13.9 <.003 ” <.00% <.00% .15 <.020 % <1.0
mw-9. 680 6.9 16.6 <.005 1 <. 005 <.00S 043 <.020 <1.0
. 82 <.00S .0b4 <«.020
Duplicated 9% . 680 6.9 14.6 <.005 78 <.005., . <.00% . .032 <.020 <1.0
: . <. 005 v <.006
"-108 890 7.1 12,4 <.005 120 <.00% <.003 .0A8 ¢.020 <1.0
’ <.00%
M- 10D 670 1.6 11.5 <.005 66 . ..00% <. 008 .033 <.020 <1.0
w=i 690 7.6 V4.4 <.003 80 <.003 <.00% .030 <.020 <1.0
m-12 600 19 14.8 <.00% (13 <.00% <.00% .028 <.020 <1.0
"-13 560 7.7 15.3 <.005 20 <.005 <.003 33 <.020 *5.3 <1.0
n-148 800 6.3 * <.00% 170 <.003 <.003 1.4 <.020 <1.0
. <.00%
- 14D 490 6.2 * <.003 120 <.005 <.00% .061  .063 <1.0
: <1.0
m-158 880 68,  * <.00% 150 .00% <.003 .18 <.020 1.0
-15D 640 6.8 * <.005 96 <.005 <. 008 .032 <.020 <1.0
<.00% <. 003 -
"m-16 543 7.8 - .009 26 <.005 <.00% .056 <.020 <1.0
mw-178 630 6.3 * .14 83 <.005 <.005 6.2 <.020 <1.0
N ' 19 <.005 - .7 <.020
Duplicated MW-178% 630 - .1 97 <. 005 <.00% .6 <.020 <1.0
MV-170 410 * <.00% 74 ) .005 <.00% .039 <.020 <1.0
Blank 1* - * <.00% 11 <.00% <.00% .063 <.020 .070 <1.0
) . <1,
Blask 2 - * * ' <.005 .30 <.00% <.00% .034 <¢.020 .068 <1.0
" Blamk 3% » » <.00% .28 <.00% . <.00%5 .040 <.020 .007 <1.0
Blank 4° * * <.00% .29 <.00% <.00% .09%4 <.020 .042 <1.0



Taowa 8 (Coutsuued)

;"

R " SUMMARY OF AMALYTICAL SAMPLING )
Y . - . . . - .
el ) . . . © Alkalimity . )
o o Wickel®  Potassium® Seleniim® Sodiwm®  Zinc® Caco, Carbonste Bicarbomste Chloride Ammenis-¥ TOI
Unite L agfl e/l e/l - =g/l wa/1 we/l . wg/l w/l  wg/) wg/) w/1
-y - <.020 3.8 <.00% 3.5 2.0 1300 .30 640 . n <} 1.3
w-3 . «€.020 1.0 - <.005 - 4.8 .89 750 49 420 14 < <)
: : . ! 170 .50 430
T M- o .20 3] <.00s 110 4.2 1500 .08 530 200 - (3] 1’
. . _ ) _ 200 7
C W-6(1,2,3,4)% <.020 .88 <.00% 5.1 <.003 23Q° 1.1 150 - 13 <1 <1
. T Me-6(2,3,4)¢ <.020 .90 <.003 7.0 , <.005 260 .56 150 13 <} -
© MN-6(3,8)¢ " <.020 1.0 <.005 7.0 <.003 250 - .16 140 14 <3 <1
w-7(1,2,3)* <.020 1.0 <.005 4.5 042 6o 1.8 160 22 . 1) <1
m-p . <.020 2.2 - <.005 13 .049 380 .07 180 24 . Q <1
<.020 2.2 1 049 ) a v
Duplicated MW-8% <.020 1.6 <.00S 10 .048 370 ) .07 180 23 &1, <}
. : ’ <1
w-9 <.020 .12 <.005 2,5 ‘1.9 270 .03 130 3.4 |« <}
. <.020 .79 . 2.8 2.0 . - )
Duplicated MV-9% <.020 .82 <.00% 2.8 1.9 270 : .08 130 3.8 3 <1 *
’ <.005 . .
m-108 <.020 1.2 <.005 4.7 1.1 250 . .08 130 22 <1 <1
w-10D - <.020 .93 <.005 3.7 1.5 280 .30 160 3.? <1 <1
. <
w-11 . <.020 .88 <.003 3.s. .39 250 .27 140 12 <1. <1
© -2 <.020 AR %1 <.005 37 1.3 220 .30 130 6.1 «3 <1
mw-13 . * <.020 3.6 <.008 - 7.8 . 1.6 440 7.6 260 8.7 < <
"w-148 ".029 1.4 <.003 $.3 . 4.2 550 .01’ 160 7.7 <t <«
. . <1
- MW-14D <.020 .75 <.005 . 38 22 470 .009 120 s.8 <8 Y
470 .009 120 . . .
w-158 <.020 1.6 <.005 14 . 7Y $30 .07 240 23 <« <1
i . <l
M-15D <.020 1.4 <.00% 17 1.6 360 .05 160 32 <1 <1
<.00S .
m-16 <.020 1.0 <.005 28 ’ .13 200 - .34 120 36 <1 <1
’ : . <1
mw-178 <.020 3.6 <.005 16 .98 320 .01 90 73 <1 2.6
. <.020 3.2 16 .98 46 -
Duplicated MW-178% <.020 3.4 <.005 18 .78 320 - .01 90 34 2.2 2.8
w-17D <.020 .87 <.005 3.0 .34 230 .01 81 . 43 <1 <1
Blank 1°® . <.020 .031 <.00% .46 <.005 &6 - * <1 <1 <1
Blank 2° <.020 .027 <. 005 . 066 .026 <20 ~ » <1 <1 <1
Blank )*® <.020 .059 <.00S .28 .022 <20 - . <} <1 <1
Blank 4¢ <.020 oo on . <.005 .24 .042 <20 v, * <1 <1 <1
\.‘
4
11.85.35T
0012.0.0




] TABLE 9 . .
STATISTICAL SUMMARY OF GROUNDWATER QUALITY
AT THE METAMORA LANDFILL '

(AUGUST 1985) \ A
Parameter . Minimum Maxisum Median
Spec. Cond. (umho/cm) 410 920 640 -
pHE 6.2 8.8 6.9
Temp (°C) 10.9° 15.3 13.9
Arsenic (ppm) .00S 0.14 .005
Cadmium (ppm) .002 .002 .002
Calcium (ppm) 17 150 . 80 -
Chromiim (ppm) . 008 .008 .00%
Chromium, hex (ppm) .005 .006 .00S
Copper (ppm) @ .00S . 044 .008
Iron (ppm) .022 6.7 0.16
Lead (ppm) .020 0.063 .020
Magnesium (ppm) 5.3 .70 ‘33
Mercury (ppb) 1.0 1.0 1.0
Nickel (ppm) .020 0.20 .020
Potassium (ppm) 0.72 41 1.0
Selenium (ppm) .005 .005 .008
Sodium (ppm) 2.5 110 6.2 .
Zinc (ppm) .005 22 .935
Alknlimi.ty--CaCO3 (ppm) 200 1500 320
Carbonste (ppm) 0.009 T 7.6 -. .08
Bicarbonate (ppm) 81 ' 640 150 .
Chloride (ppm) 3.4 200 15
Ammonia-N (ppm) 1 63. 1
Total Kjeldahl Nitrogen (ppm) "1 78 1
. Phosphorus-P (ppm) ~ .08 2.5 .06
. Sulfate (ppm) 1.2 50 39
0il & Grease (ppm) 5 72 S
Phenolics (ppb) 5 24 6.4
Total Org. Carbon (ppa) 9 200 26
Total Vol. and Semi-Vol. .
Organics (ppb) ND 2615 10.2

11.85.35T
0001.0.0




Selfate

. Tnlu [ ) (Cwn.nmed)

AN

SIMMARY OF ANALYTICAL IAIIPI.IZO

(1,1)Dichlero  (4,1,1)Trichlo-

=g/l
M-} 8
‘-3 3
, -t 2

~ .m('l.z;:.t)‘ %0
Lo M-6(2,3,4)0 ° a1
-6(3,4)¢ »

. lﬂ*l(l.?.))‘ 40
-8 AS
43
Duplicatad M-8% 42
w-9 3%
Duplicated MW-9% 137
w108 37
M-10D 40
: 3
-1 50
"-12 3
m-13 46
Wmi-148 i
M- 34D . [V
w138 43
M-150 43
w-16 1.
mw-178 4.
Duplicated MJ-178% 4.
“mi-170 4
Blenk 1°® 1
Blaak 2° 1
Blank 3* 1
~v Blank 4&¢ ]
11.85.357
0013.0.0

Y 9

oiy/ . MHethiylene. trichloroflu- Sthyl trass-1;2-
Grease® TOC ° Phenclicas® chloride oromethane ethane roethane Toluq Benzese h-u.c dichlercathane
=g/l ug/1 wa/l pe/l ve/l we/l He/l v/l . pe/d ‘pe/l pa/1
<3 14 5.2 . .
1 .
<3 18 <3 .
< 200 n 1.3, 23 . . 0
: 18 ) .
s1 36 8.1 - R
<S 14 8.1 . :
< - 33 < -
<3 n <S5
<3 22 9.3 22 3.4 240
<s 24 6.4 22 20 . 3o
25 : 3 19 : ’ 360
< 62 ’.2 e
<3 60 12
72 B ) ] 8.4
(¢ 28 9.0
. -
< 26 < 3.3 .
24
<3 20 7.9
5.3 18 - 18 : -
< . < 5.3 160 6.3 ’8
<5 26 <3 [ )] i
<3 a2 <3 5.8 200 20 12 °
<3 21 <3 5.5 23
< 64 S
. <5 .
<5 72 24 B L %0 620 16 1400
22 .
< 75 20 " 660 21 1500
72 ’
< s <s n . 46 2y
<S < < )
[¢] <3 <3 3.7 . -
<3 < <5 R
<3’ < 8.6
-\n
- ‘\’ )



Tnore B (Luuvagued) . : . AN

SUMARY OF AMALYTICAL SAHPLING
IO ’ '

" ) . ’ : Bis(2-Ethylheazyl)
- o ) (1,2)Dichlercethane Trichloroetihene Diethylphthalate Dioctylphthalate Phthalate B4 Di-n-butylphthalate

Units . vg/l m/l : pg/l - vg/1 ) : ve/1 ve/l

»-1

-3 . : : ] -

-4 . : N . L.
-6(1,2,3,4)* ‘ '

"w-6(2,3,4)°

m-6(3,4)¢ . o :

m‘,('o:-,)‘ ’ = © -

w-s

Dupliceted W-3* :;: ' -

w e

.
N

&S
]

™-9

Duplicated Mi-9%
w-108

- 10D . . ' ‘ -

w-11 . .

w-12 ' : . 38
w-13 .
- 148 . :

o|®
(*JF 3

-14D . : : : :
w-158 : B T -
_1-13D , : ) . 0
. * -6 : ' .
"w-178 ' : : ' 410 : .
" Dupliceted M-178% 28 . - : 12 .
"w-17D : : ' '
. Bleek 1* - . . _ : )
Slemk 2° ‘ )
Blenk -3
" Blamk 4%

iessurensats

2Dissclved

3totale

Suiti-screen wells

$31ind duplicates
®Distilled B O field blaaks .
o data lv.}l.bl. 1 . : . L. .

11.85.35T
0014.0.0
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é

4 .
background concentrations in samples collected in the August groundwater

sampling event.

P
-
-

Wells Mw-1, MW-3, MW-6, MW-7, HU}?, MwW-10 and MW-12, either upgradient of the -
refuse or far.cnough'awny from the unst.§ yet tosbe aff;ctod, exhibited similar
characteristics of a groundwater that is appan;ntly relatively free of signi-

4 ficant contamination in the zone of sampling (see.Tabl€ 8). Samples from sach
'.‘ .

of these wells showed slightly elevated values of ohe. or :wd'rqlptivc;y

* 4 v .

non-toxic chemicals or indicatots; c.;._zinc'br alkalinity. The sample from

Mw-12 did, however, contain some slight contamination by phthalates at 38 ppb.

- v
r

The groundwater saﬁples taken from these wells pfovid- an indication of the

background groundwater quality in the vicinity of the site.

-

. . .
Mw -4 presents an anomalous coAdition at the-sitd. ﬁased on the groundwater

ievels measured Lh this well, a pe;ched water condition exists in the vicinity
of Mw-e Hence, the grbund;ater samples taken from this ue}l do not represent
the water quality éf the aquifer in this area, but rather are an Lndﬁcation of

-

leaschate quality from wastes in the immediate vicinity of MW-4 without benefit

-~
-

of dilution by the aquifer. The extent of the perched water in the vicinity .of
Mw -4 xg'noc known, but the perched condition is not apparent at either HQ-B or
Mw-16. The sample from MW-4 did contain 91 ppb of volatile organics (benzene,
~methylene chlor{do and tr;ns-l.Z-dichloroothone) and indicatioﬁs of ééntnni-,
nation from municipal type wastes (high TOC and chloride).

S~ -
The shallow well MW-17S, situatcd upgradient of the g;in;ipal u;stc deposi;,

showed the greatest comcentration of contaminants in any of the wells sampled.

3

~ .
.

Sé4

11.85.35
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' H A . _
The well pair MW-17S and MW-17D was installed in a topographical low area which

was thought to receive contaminated cun-off. This well is adjacent to &
suspected drum disposal area. The analysjis of the shallow-well gtounduatof

sample showed about 2,000 ppb of cro-ctic volatile organic conpoundi (cthyi

benzene, toluene and benzene) and lesser concentrations (200-300 ppb) of

chlorinated hydrocarbons. The sample also contained elevated loyels of phtha;'
lates from 17 to 410 ppb, and Qf arsenic (0.14 ppm) and iron (6.2 ppm). The

sample from MW-17D showed 45 ppb.of volatile organics, 34 ppb of this.boiﬁg
ethyl benzene and toluene and the remainder, methylene chloride.

R

g\.

Organic priority poliutant chemicals were the principal contaminants of inte-

.

rest in the remaining wells. Single wells to the northwest of the principal

refuse deposit showed contamination nyﬁ%latile organics, principally chlori-
‘L.nat¥d hydrocarbons, and also by phthal §‘J

- -

organics but 80 ppb of phthalates. Mw-8 contsined 380 ppb of volatile organics

MwW-16 contained no volatile

and 200 ﬁp; of phthalates; No well log was available for MW-8 and the screen
interval at wﬁi;h the sample was taken is not known. Wells snmpleq tg the
northeast of the refuse area included the two well pairs, MW-14 and MW-15.- As |
in the‘other well pairs with detectable organic contamination, the shallow \\'
sample was considerably =more contaninaged cthan the deeper one. MW -15§ éﬁn-
tained 238 ppb of volatile organic contaminants while MW-15D contained 28 ppb.
The volatile specios.wcro principally chlorinated hydrocarbons; phthalates were
not detected in MW-15S buv were present at 80 ppb in MW-15D.. MW-14S contained
180 ppb volatiles and 9 ppbd phéhala{os wh11§ the deeper Qample (MW-14D) con-

tained only:'81 ppb of.volatilc'organics and no phthalates.

L}

11.85.35
0060.0.0




In general, the priority pollutani organic contamination was not high in the
few wells doung;adiint from the principal refu;e location: How‘éor.‘grdun&-
water flow in the area of the refuse as determined from an 1nto£;;:¥ation of
the groundwater level data may be more diroctly north through an area where
currently there ars no wvells. ‘&. the current estimates ofrhydraulic_ conduc-
ﬁivitias for the soil uni;s encountered allow for the possibility of suf&i-
ciently slow migration such that the maximum concentrations of contaminants
present in the aquifer might not have reached the present wells. Better
definition of the contaminant plume du{ing the planned remedial investigation
may also permit more accurate estimates of the rates of groundwater flp; and
contaminant transport and fate of the plume. Note also that the major conta-

.

minants found in MW-17S were aromatic volatile organics which are typically

’

environmentally less persistent than many of the chlorinated solvents.

During the field activities ;oil samples ware Screened in order to.provid{
indications of volatile organic contaminants with depth and to aid in. the
positioning of well screens. This technique did not always show strong cor-
relations between soil and groundwater results, ldtgely due to th; low levels
of volatile organics that were encountered. However, it did appear to cor- ‘

relate at the contaminant levels encountered in MW-17S and, in general, serves

as a uSeful technique to aid in well screen placement givch the lack, or in

support, of any other definitive information. ' e .
: "
‘ 56
11.85.35 )
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6.0 RECOMMENDATIONS

o Clay Till Layer

it

There is a need to determine the contipuity and attitude of the clay till
. . - . ) 1

layer that appears to underlie the ice contact, sand, and gravel deposits.

) ) | .

This could'bg accomplf}hgg through a combination of deep borings with

samples to or into bedrock, and possibly geophysics.

o Bedrock Aquifer
There i; a need to determine the interconnection, if any, between the
surficial and bedrock aquifers. Flow patterns in the bedrock aquifer ﬁust
also be defined. Jordan recommends installing a minimum of four moni-

toring wells in the bedrock.to be used for both piezometric measurements

and water qualjity data.

o Permeability

- % ‘
"%ordan recommends performing 6 pump test in the surficial aquifer to
egtimate the overall permeability of the surficial aquifer. In situ
permeability testing in selected bedrock and surficial wells is also

recommendodT

57
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o Analytical Program

In order to develop an hi{toriéal q:ta base of groundwater qualiti data

which will allow heaningful conpari;ons to be made over time and space, it

is essential to follow cogsistont slnpling and analytical protocol. It is z

equally important that procedures for sample collection, handling, and

analisis be well documented. Therefore, it is suggestod that future

water quality analyses include determination of dissolved (as-opposed to

total) metals and that filtration and preservation of these s;nples occur

in the field immediately after sample collection. Furthermore, it would
~— ' be useful to add a determxnatxon of total dissolved solids (TDS), COD and

hardness .(as CaCO ) to the lxst of parameters 8s these are gcncrally .

accepted jindicators of inorganic contamination.

o Domestic Well Data

All results from the previous chemical analysis of samples- from water

.wells in the vicinity of the Metamora site should be cbtained from the

Lapeer County and Michigan Public Health Departments and assembled as the
basis of an historical data base. This should include domestic wells,
commercial wells (i.e., the well serving the gravel company), and the

Yetamora municipal wells. ' . ‘ &

58
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o Future Well Locations

Well locations for future work sﬁould be selected to. account for the
northerly direction of groundwater flow in the vﬂicinity of th'_. primary
waste deposits. The concentrations of lighter than watc:'aropafiéiiin
well MW-17S suggest that it may be nccessary~to consider the possibility
That aromatics move in shallow levels in the aquifer and that chlorinated
compounds move in deeper levels in the aquifer. The presence of drums,
re;ulting in delayed and sporadic contaminant reléasa, ﬁay also complicate

’ &
interpretation. of groundwater quality data.

4

59
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FIELD LOG SOIL Boring No. -Mw-9
Proect NG 4465.91 |Projct Name mecamors Site lavestigatios | Pege L__of .2
Contractor J. Matbes & Ass. | Orler C. Taus | cate startes 3/27/83 . completes  3/29/83
Method g, Casing Size 25 HNU 11.7/10.2 Protection Level p
Grourd E1  1129.4 Sod Dried 133.8' 4 below ground Total Deptn 133.3°
Logged by J. Pickatt | Checked by - | Oate - ' .
- .
Sampie | Oepth n | Biows per HNUY Comments on Montorn
No Feet om‘m‘ Oescriotion jar |Advance of Borng MENUT ] LEL
. Leat em | . '
S=-1 8.%10.0°' 6=12~16 1.3 |Lt. browm fine to med. sand w/] C.5 7.5
1.5 lcrace of fime grsvel; loose; .
imed. dease; uvaiformly graded 10=20': a fow cobbles .
5-2 18.5-20.0 ,.3-15-20 1.5 |Lc. browa fins to coarse sand 0.5 ) 2.5
- - 1.0 |w/ some fine to coarss gravel;
. dense; dry; wmiformly :
graded ’ 1
§=3 23.5%-30.0 |15-30-18 1.5 |Lt. brown fine ssud:mad. dense}| 0.5 2.3
. 1.3 |dry; uwaifors fine semd; similaj '
. to $=2 . oo cobbles emktoumtereqd
S—e 318.5=40.0 3-18,2] 1.5 |Le. browa fine to med. sand v/| 0.5 2.3 :
1.5 {(ttacerof fine gravel; wmed. :
|dense to démse; dry; uniformly
| sTaded
$-5 48.5-50. 3-28-133 1.5 (Le. brown fine tomed. sand w/ | 0.5 ’ . 1.5
1.0 |trace {ine gravel; med. dense | - P
to danse; dry; wiformly -
graded i
S-6 58.5~60.0 | }-18-83 1.5 [Lt. browa to browa fine sand w{ 0.5 . 1.3 .
1.5 |trace of silt aad fine gravel:;
- . demse to med. demse; woist; encountared coarss
’ watforunly graded R gravel & 30-57°.
$-7 68.5-49.5 | 9-100/0.5 |1.0 [Lc. browa cosrse sead and 0.3 | o.s
) 0.8 Fpm.l;uuonly graded; greve] -
is asagular cobbles: 57-67"
-8 - 78.5-80.0° | 2-10=-22 1.3 [Cray browa sandy stilc to silty| 0.5 |change & 76° 0.5
: 1.0 |sand v/ trace of gravel; med.
ldense to dense; dry; slightly ) ]
plastic fines end trace of
clay (T11l) b
EC JCRDAN CO . | BormgNomey . |Page_L__ot_2
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[P et Y s
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FIELD LOG SOIL

Boring No. ~ Mw-9

Promct NO 4445.91 [P"O’OC! NOM®  pecamors Site lavestigation

|  Pege_-2__of _2

Sample Oepth n | Biows per ‘ HNY ‘Comments on MO torn
No Feet 8 nches % Oescriotion 1o |Acvance of Borvg [TRnu T
. {teeat e pom
$-9 88.5-90.0 | 10-20-23 1.5 | Le. bcown med. to coaree sand| 1.0 b 0.5
1.5 | v/ some gravel; demse; ¢ry} Till .appears o be
wmiforuly graded from 76-88'
$=10 98.3-100.0| 2-20-73 | 1.5 | Lz. brows med to cesres ssmd | 1.0 0.5
1.0 | v/ some fina gravel; degps; . P
dry; wmiforuly graded ¢ ;"_.,
b .‘~ b
s-11 108.3 - 3$7-100/0.1/0.6 | Lt. browa to lt. gray wed co | 1.0 ‘1.0
109.1 0.6 | coarse send v/ some fime
staval; dease; éry; wmiforaly
graded; similsr te $-10 >
S-i2 118.5 - $3-100/0.11 0.6 Lt. browa to lt. grav med. to| 1.0 . 1.0
119.1 0.6 | coarse sand v/ eoms {ims »
gravel; dense; dry; wmiforuly drillars add 10 gals
graded; slightly coarser tham of water bafors coutq
$-11 uing to 130° .
S-13 128.5 - 9-10-115 1.5 | Lt. brows med. te cearse samd| 1.0 1.0
130.0, - 1.5 | v/ some fime gravel; demss;
- wet; uniforunly graded
- . ) ]
Measured bottom of boriss:
133.5°
Scazic water lsvel balow
- grommd: 123.2°
h ]
a A
EC.JCRDAN CO. | Borwg No 19 [Page_2__ot _2




. P o . .
Y . v Tooe o '
* : v — . -
FIELD LOG SQIL . | Boring No. Mw-10§ =
Projct NO 4463.91 |Project Name Necsmors Site lavestigation | Page_l___ ot __2 :
Corimactor J. Mathes & Ass. | Orvier. C. Teus | Cate startes 4-1-83 completed 4-1-85 ;
Method  msa Casrg Size 4.25" I.p. | MU NM.7/102 Protection Level D
Ground EL 1116.9 Soil Orited 123.3 1 & vetow ground Total Oeptn 123.5' -
LOOO®d DY . 0'Nearn | CHecked by | cate ' ' ’
. —
Pl . ’ - . s
Sampie | Oepth n | Biows per ‘WU | . Comynents on Monitorn
No" Feet 8 mnches % ' Oescription jar |Advance of Boring TRy C
: foet : s’ v (BT ]
s-1 8.5-10.0 | 1-3-9 1.3 | arown sticy cand to semdy st1d 1.0 | 40|
1.3 | v/ gravel; dense: moist; al. 2N B R P
~ {rom~staining; Till-like in. s .
: R L - ) apt . . v :
\ ' o . . 1.t
, §=2 18.5-20.0 | 8-18-15 J1.3 | musty brown fine to coarse 1.1 . : -
: 1. | eand v/ graval and trace-of *| - :
| stlt; loose; -Ju:. * .
. 1 .
5-3 28.5-30.0 | 4-23-25 L-g_ | Le. browe fine to med. semd; [0.7 | ' -
L wod. dense; vet; umiforaly
Y gradad g -
) 38.5-40.0| 15100~ 1.5 | prowa med. to coarse sand sud | 0.8 1 -
refusal T3 | gravelw/ trace of silt; wotist - ' =
| . )
5= ¢8.3-50.0| 10-21=33 1.5 | Lt. brows fise to coarse sand| 0.8 -
looss; 4:1: foseiliferous 1 2T
i cobdble fragmeats
Sy S=6 38.5-60.0 | 10~20-23 [1,5 | Le. brown med. to coarse ssmd| 0.5 | 0.3
. 1.1 | end graval; looces; dry
s-7 | es.s-70.0 3-100- 1,3 sintlar to $-6 - Jo.s - ..
rafusal . .
,
-5-8 78.5-80.0 | 15-100- 1.37 | tuscy browm fine to med. samd| — ¢ -
. <. 0.5 | v/ cobble frigments; looss; .
. moist; iros-scainiag
'$-9 88.5-90.0| 10-25-36 | 1.3 | Brown med. to coarse samd and| 0.5 1.0
' 0.3 | gravel; loosa; dry; irde- . -
staining
€C. JORDAN CO. ' " [Boring No Mi-108  |Page_l ot 2 o

tem =+ = e s a .- -

. LR . . : . .- P e e e o
- . . LI .




 FIELD WG SOl

Boring No. Mw-10

Project NO. 4465.91 |Projct Name Hecesora Site Zavestigacion

| Pege_2° ot _ 2

, 3 S ‘
- R - . [ 4 ' - * 3
Sampie | ‘Osoth n | Biows per HNU Comments on Mortorn
No “Feat 8 inches e Description jor |Aavarce of Borng  [ThNy T
- ' foet ' ‘| o (g
s-10 98.5-100.0 | 15-23~36 1,; Lt. browa fine sead;, loces; | 0.7 . . -
0. woist ; - - :
) . L e
S=11  N08.5-110.0 | 0=2%-43 1.3 | Lt. browa fine to coarse ssad| 0.6 S -
: 0.6 | w/ trace of gravel; loose;dry i
. rd
o ' . \ .
$-12  N18.5-120.0| 7-17-3%0 1.5 [Lt. brows fine te’coarse sand | = -,
b 1.5 fw/ crace of gravel; loces; \ .
et .
° -
Bottam of Boriangs 123.3°
« [ Static wazer level: 112}
V4
. . .
,, L 4
“ - .
s
. [
- \ ’
EC. JORDAN. CO | Bosing No 14108 |Page_2__ot 2
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FIELD LOG SOIL Boririg No. Mw-100" ¥
Promct NO 4465.91 |Projct NGMe  Metamers Site Lavestigatios ] Pege ot 1
Contractor J. Mathes & Ass. [Orer I. Merle | Date_ started  7/23/83 comoieted 7/30/83
Method useh & Drive {Casig Size 4= . My N7/102 Protection Level p.
Ground B 1116.2 Sod Oried 47.7° € below gound | Total Oeptn  187.7° ¢
LOQed by Petarsen/Whits| Chacked by { Oste '

Noce: Mad rotary pilet hele drilled fros 0-100' vitheut samplesises log fer Mi~108 for seil ceaditises fres
0-100"; Mi~10D wms drilled from the bettsm of the pilot hols to & depth of 187.7'

Sampie | Depth n | Biows per HNY Comments on | Monit
NO Feet o nenes | Ty Oescrwtion jar |Aavence of Borwyg [THNU L
. J"“ . rm rm |2LRL
$-1 110.0 -- 150-19%0 1.0 | wows silty find to mad. sand 0.3 0.3 0 *
111.0 0.8 | w/ uiner coarse sasd aad tracy :
- of gravel; very demse; wet;
poorly graded
@ | . .
§-2 1200 - 400/0.3' (0.5 ] 0.2' wvash 0.3 o 0.3 0
120.58 0.) 0.1 . ’

8=~3 130.0 - 185-300/0. ) 0,2 1. Wrowa fing to wed. sand 0.3 : 0.3 ‘0
) 130.8 +6 | w/ trace of coarse sand and ‘
grevel; very deass; wat .
. e
St 140.0 - 215-200/0.210.7 | Lt. brows grevelly sed. to 0.3 0.0 0
140.7 0.4 | coarse samd; clasn; wmiform;
wet ,
3-5 150.0 - 100-152 1.0 | o0 recovery; gravel wash 0.5 . 0.3 0
181.0 %0
-6 160.0 - 81-115-125 | 1.3 | w» recowery; silcy sand wash | — v 0.0 0
161.5% 0.0 | coatiag spooce
s-7 163.5 - |'33-212-125 | 1.3 | Lt. vrows siley f1ine sesd to [ 0.3 0.0 0
_165.0 1. very fine sand; dease; wmif : .

wet; alight {res-etaiaing

s-8 170.0 - $6-204/0.4 % recovery - 0.0 0
170.9 9"%‘0. :

rotary drilled from
170-187.7' = cuttings
consisted of {ine sand
without any coarse
sand or gravel

Bottom of Boring: 187.7°

\ .- .
EC. JORDAN CO | Boring No w100,  [Page_i__oft 1
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FIELD LOG SOIL | Boring No. MW=-11

PLOT

Promect NO  4i43.91_| Promct Name ] ] Pooe Lo e | .
CONtractor J. Mathes §'Ass | Orier K. Yoeat io-to started 7/13/83 completed 7/14/88 ’
Method Med Rocary Caseg Sire ¢ Ny 11.7/102 Protection Level D
Grouwd B 1111.4 Sod Dried 0o* $ below ground Total Deptn  100'
Logged by L. Nesme | Checked by | Cot
N EEH R ey e

foat ) ) e
$-1 10.0-11.3 | 376 H Lt. drowm silty semd v/ traca| 1.0 ' , 0.0 -

. of gravel; loces; motst -

. $-2 20.0-21.5 1 17-19=-2) lli Lt. brows gravaelly silty samd | 1.0 — | =
0. 1o0se to med. demse; moist 0
)
$-3 30.0-31.5" | 17-26=32 1.5 | Lt. brows gravelly sed. to 1.0 - . - -
0.7

coarse sand; demse; wet

s— 40.0-41.5 |6/1.0-76/.5 H Simglar to $-3 | 1.0 - -
. i . ) -
$-3 $0.0-51.3 | 6=26-46 1.5 | Brows fine to med. dand v/ 1.0 - R -
) Q.3 trace of graval; d-'u

3¢ 60.0-61.5 | 22-33-47 1.3 | Srows med. to cosrse sand v/ | 1.0 ' - -
ol 170 | Fravel; demes; meist
- / ’ ‘
-7 70.0-71.4 | 2548 1.4 | brows fine to wed. eamd; 1.0 ' - | -
30/0.4 0.3 | demse; weist &
-8 80.0-81.0 | 17-80 1.0 | 50-80.7:bz0um~gray etlty clay| 1.0 0.0 | —
1.0 firm; slightiy plastic; we
srovel
80.7-41: grey grevelly eilry
sand w/ trece of clay: demse; .
ssise, (TIU) ) : *
-9 90.0-91.5 | 28-48-40 1.5 | Drown gravelly fide to coarsq 0.0 R
1.0 | samd; damse (TLL1 ?) - '
)
$-10 100.0 - = = — | 1.5 | srows gravelly stity sand v/ | 0.0 : - -
101.3 0.9 | trecs of clay; demse; dry
4 bottom 0.2' of spoom: browa . :
fine send] moist ' ’
(T : -
EC. JOROAN CO ) C r!arm NO-  )g-[] pilet IM Lol 1
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FIELD LOG SOIL ~ _- ., | Boring No. mMw-11
Promct NO 4463.91 Im Name  etsmers Site lavestigatios | Pege _L__of I __
Contractor J. Mathes & Ass. | Orsier J. Rigaall | Dste started 7/24/83  compieted 7/29/83
MetnOd yeuh & Drive |CaSINg Size 4= -y N7/Iee Protection Level D
Groud B 1111.4 So# Drileg 30.5 1 & betow grouna Total Depth 139.3
Logged by C. \aite | Checnea oy | Com B .
“Bota: .$ea log for Mi-1l pillet for eeil cemditises frem 0-100'
Mi-11 was drilled frem bectam of pilot hele (100°) to & dapth of 139.5'
Samoie | Deoth n | Biows per ' HNY Commems on Monitorn
No Feet 8 wnches % Oeacrption jar |Agvance of Borng HNU L
| teat . pom pra T
¢ ¢ . .
S~11 110.0 - 24-52-73 1.3 | Gray gravelly saady sile; 1 0.5 , 0.3 . ']
11.3 1.2 very danse; woisg; widely )
graded (TLL)) . .
S=12 120.0 - 28—4i-56 1.5 Simtilar to $-11 - 0.5 0.3 0
121.8 1.
s-13 130.0 = [ = = = |1.3 | peor recovery - gray sandy 0.3 0.5] o
131.8 0.1 | stlt w/ cobble fTugmeats change to send ¢
132
14 136.0 - 18/1.0 = 2.0 | Le. wrows fime samd; wmiform | 0.5 ] " 0.8 0
136.0 30-70 «12.0 | loosa; wat 134=139': mad to cs.
ssnd in wash; sppeary
to be primarily sand
v/ soma gravel; oo
. fines
; .
Boctom of Bering: 139.5°
$ : <
§
o
£C. JORDAN CO | Boring N0 w11 [Page_1__of __1
. . -
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FIELD WOG SOIL Boring No. MW-12
: PLOT
Project No  &465.91 lmm Mecamors Site lavestigatioa ] Pege __1 _of _3
Contractor J. Maches & dss LW T. Marle jo.u started 3/19/85  completea 3/20/83
MeU0U Mud letary Caasyg Size s* me ™~ MN7/%2 Protection Level »p
Groud EL 1111.3 SoN Ortleg %6.0 4 delow ground Total Deptn 96.0
Logoed Dy c. wmice | CHeCEd by | boe
Sampie | Oeoth n | Blows per HNU | Comments on Moni
NO Feet 8 inches ’E Oescrotion jor |Aavance of Borvg MRy T
feat s e
$-1 8.0-9.9 7=5=7 1.3 | ibttled browa to ruscy browm a.3 0.3 0
1.2 | clayey silt v/ fine sand layef
sl. plastic; woist; med. |
deanse
5=-2 18.5-19.5 15-22-26 1.5 | Le. browm etlcy fine sand v/ 0.3 0.5 0 .
1.3 | treca of gtsvel; gravel Ls
sub sagular; demse; mofsc;
Till-like
-
s-3 | 28.0-29.5 | 15-26-26 |1.5 | Lz. brows silty fime to coarsq 0.3 os | o
1.0 | sand v/ gravel; med. denss;
{roe-etaining
L]
S=4 38.0-39.5 | 38-40-40 1.5 | Lt. browa slightly silty fine| 0.3 0.5 0
) 1.3 | to coarss sasd v/ gravel; -
dense; maist; vidaly graded
~ .
., S 47.8-49.3 | 17-17-20 1.5 | Gray sl. etilty fime te cosrse| 0.3 : 0.5 0
: 1.1 | samd v/ trece of gravel; med.
dense; moisc; gravel predom.
subengular; color chamge to ! _
sTuy at teyp of spoon $3=37': bard drilliag : “
cobbles
36 38.0-39.5 | 304946 1.0 Jlz. hrows f1se to wed. sesd w/| 0.3 0.3 0
’ 1.0 | trece of ailt; lecea; woist;
boteem 0.4' of spesas eilty
fine sand, thialy Lamtaaced /
ned. dense
$-7 68.0-69.5 '35-76-103 1.5 ] Lt. fine to sed. damd w/ trace 0.5 . 0.5 [}
1.0 | stlt; looes to rumaiag; very
‘wet; 8o cs. sand or gravel
' 4
s-8 77.8=79.) | 46~66-100 | 1.5 | Lc. browa fine .samd; waiform 0.5 ’ 0.3 0
1.2 | sad. demse; m0ist; ad gravel soils becoming finer
’ ) with depth
/ .
£C JORDAN CO - | Soring N0 w-12 piloc [Page_1__of _2
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FIELD LOG SOIL Boring Na. M
’ . g PLOT .
" | Promct No 4465.91- [Project Name  metamors Site lavestigation : |  Page_2__of 2
Q
Sampie | Depth n | Blows per HNU Corrrments on Monitorn ' ‘
No Fewt 8 mihes | TRE . Descrmtion jar |Agvance of Borng [MRNG L |
~| teat _ _ PR LR % : :
$9 | 88.0-89.5 | 30-90-100 [1.5 | Srows fise to med. semd w/ | 0.3 . "l es | oo
1.5 | crace of costse eend amd :
gTavel; wad. demee; woist;
similar to $-8 though slightly
™~ . mru:
— $-10 98.0-98.9 | 125-103/0.3 0. Brown med. to coarse sand v/ | 0.5 : 0.3 0
0

o

trasce of gravel; locse; moisc
predow. coarse sand

-

Bottom of pilot bole: 98.0°

EC.JCROAN CO | soring no | Page of

| ememepmmm . B et e S e — —




4 Bt — e e - h . L L3

- L . I

FIELD LOG SOIL - | Boring No. Mmw-12
Project NG 4463.91 |Projct Name  uetsmers Site lavestigation | Page__1__ot __) _
o et ——————
Contractor J. Mathes & dss. |Orer C. Roberts | Date started 6/18/85 completea  $/19/83
Metnod Casiag sdvea. |Caging Size 3" N N7/102 Protection Level
Ground & [111.5 Soil Driled. %0 3 bdelow ground .| Totsl Deotn 118.0
Lo0ged Y c.vatce | ceckea by | Cote
i
pte | Depth n | Blows per HU ] Comments on Monit
No Feet em'@ Descrotion jar (Advance of Boring HNU L
feet i . BE_NE . \ - |
$-11 107.5 - $5-90-72 | 1.5 | Browa fime sasd, thinly MJ 1.0 1.0 0
109.0 1.2 nated v/ silt lsyers; med. i
. dense} wet
[y
$-12 118.0 - 35-60-67 1.3 | drowa slightly silty fise 1.0 ' . 1.0 0
119.5 1.0 sand; wed. dense; wet
$-13 128.0 ~ $9-80-130 | 1.3 | Lt. browa fise ssnd; thinly 1.0 1.0 ]
129.5 1.2 | lemimated w/ silt layers;
wat; sl. odor (1)
\
Maasured bottom of boring:
126.9° .

.

§m water levhl: 107.2'

£C JORDAN CO | Boring N0 M-12 |Page _L__of 1




FIELD LOG SOIL .

Boring No.Mw-13S

Project NO 4465.91

IF"OM Name  Metamora Sice lavestigation

| Page_1__of _2

.Contractor J. Mathas & Ass. | Driler T. Marlo | Date startea 4/13/85  compieted  4/13/85
Method  nga Casing Size HNU 1177102 Protection Level D

Groud Bl Sod Drilled 143.3 34 below ground Total Depth 143.3

Logged by y uilev | Checred by = .

Mote: Mi13 was drilled with bollow stem sugers - sugers could 2ot be removed from groumd u'hh -T

abandoned
‘Sample Oepth n | Biows per . HNU Comments on Morntorn :
No Feet 6 inches Descriotion jar [Advance of Borwg [TRNU L
[ 4] me XA
S-1 7.0-8.3 5=5-3 3 | srowa gravelly eilty saad w/ | 0.2 0.1
2 | crace of clay; loocss; mefist

s-2 17.0-18.5 | &—4~b Lt. browa med. to coarse sand| 0.3° . 0.1
w/ trace gravel; loose to med 13-17": cs. sand and
dense; moist gravel in cuttings

s-3 27.0~28.3 8-10-16 Lt. browa med. to coarse sand| 0.3 |19.5-27': cobbles, 0.1
w/ gravel layers; clesm; med. sl. machane odor
demse;. dry .

S=4 37.0-38.5 6-10-20 Lt. browm gravelly sed. to 0.4 0.1 °*
coarse sand; aed. dense ! :

5-5 47,0-48.5 | 20~29-46 Lt. browm fine to med. sand 0.2 |37-45': "gravel” 0.1

. v/ trace of silt; dense; dry

S=6 57.0-57.4 105/0.4' Srown silty gravelly sand 0.3 | S4-36: "gravel” 0.2 - | 1002
to sandy gravel; very desnse 0.4 ¢ 37

S=-7 67.0-67.8 | 15-104/0.3 Brown silty fine to coarse 0.4 | 62-67": cobbles 0.3 1002
send and gravel; very demse; using bencoaite to 67
aoist . control mechane -

s-8 77.0-78.5 | 42-43-47 Browa med. to coarse sand and| 0.) | 67577°: cobbles . | 0.2 | &
sravel v/ trace of silt;demse w/ .
to very dease

5-9 87.0-88.5 |woR-19-23 rowe fine to med. send; med | 0.2 | 77-82: gravel & cobbld 0.2 | 12

. dense; moist : 82-87: sand

$-10 98.5-100.0|WOR-32~48 1.5 | Brown gravelly silty send; 0.6 | 92-97': loose silty 0.1 0z

1.2.| denss; moisc sand

EC.JORDAN CO

| Boring No  ms-138

[ Page _L
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FIELD WG SOIL Boring No. Mw-13
Projct NO  4465.91 [P"O’Oﬂ NOMe  Mecamora Site Investigstiom . 1 Page__2__of _2
Sampie [* Oeoth n | Biows per ’ HNU Comments on Monitorn
No Fest | 6 inches - Deacription jar |Advance of Borng MHND L
foat . . . rn LEL
$+i1  |108.5 - | 32-104/0.4 [0.8 | Lo, brows silty find sead; | 2.1 ' 0.3 | o
110.3 0.8 | vary demse; dry
k s-12 | 1185 - 32106 1.0 | Srowa stlty f1ine saad w/ clay| 1.3 0.3 0 .
119.5 1.0 | silt layer 1” wida; very 106~118: smooth drillq i
dense; moist ; ing. drillers suspect
water
s-13 128.5 - 37-100/0.4 | 0.9 | Brows fime sand w/ dark browm| 0.3 0.3 [+
129.4 0.9 silt layers; thialy laminacted
very deass; moisc smsoth drillimg
S~l4 138.5 - WOR-53~70 |1.5 | Srowm silcy fine eamd w/ trace 0.2 0.3 k+ 4
140.0 1.5 | of clay; denss; wet smooth drilling
-
Augers stuck in the groumd at
14).5' =~ bdoring 1is abendoned- ) -

: A
£C.JORDAN CO - | Boring N0 mi-138 < [Page_2__of _2




-+ FIELD LOG SOIL

Boring No. Mw-13

Project NO  4463.91 |Project Name

Metamors $ite lavestigattion

" Page__1 of 1

Contractor J. Mathes & Ass.

| Oriter 1. Marlo

| oste startea 5-9-43

compieted 5-10-4$

Method ed Rotary Casing Size g Y 11.7/10.2 Protection Lesvel p
Ground EL 1138.2 Soil Orvied 178° $ betow- ground Total Depth 178'
Logged Oy J. Pickett [M by [01.
Hots: Mud-trotary hole drilled from 0-178'; wo eplit spoca samples from O-148',
Sampie | Oepth n | Blows per HNU Comments on Monitorn
No Feet 6 nches ‘a Description jar |Acvance of Borwg [THu T
K i sat e Pps 1L
$-1 148.0 - 37-36=80 1.3 | Cray silty fine samd; very 0.5 0.3 0
149.5 .0 | denss; wec; noe-plastic fines
$=2 158.0 - 40-70-105% 1.3 | Gray silty fine sand v/ silcy | 0.5 0.5 0
159.5 1.5 | clay layers; demse; wet
S-13 168.0 - 22-41-38 1.3 | Cray silty clay; stiff; wmoist | 0.3 0.5 0
169.5 1.5 | slighely plascic; fow graval
S—e 178.0 - 37-70-70 1.3 |Gray seady silt to silty sand | 0.$ 0.3 0
179.3 1.5 |w/ trsce of clay and some

gravel; demse; moist (Till)

jottom of the loru‘ 178

EC.JORDAN CO
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FIELD LOG SOIL Boring No. MW14S| . -
Promct NO 4463.91 |Project N&Me Mectamors 3ite lavescigation |, Page_3L__of __3 _
Contractor J. Mathes & Ass. | Dréler T. Marlo | cate startea 3/21/85  completea 6/23/85
Methog Mud Rotary  |Casng Size ¢ HN 1.7/102 Protection Level »°
Ground 1 1142.7 ' (| Soi Orthed 130.)° 3 below ground Total Deptn 130.3'
Logged Dy C. Whita | Checked by | Cate
Sampie | Cepth n | Biows per Comments on Monitorn
No Feet 8 inches % Oescrotion j! Agvance of Bormg [RNU C
Teat Pos e |2 IIT
s-1 8.0-9.3 bebm§ 1.5 | rom to reddish browe slighe] 1.0 {1 10} -0
. . 0.8 | 1y silty med. to coarse saad :
. w/ trace of gravel; looss;
dry; iroa-staining
5-2 18.0-19.3 | 7-11-12  |1.5 | Lz. brows fine sand; cleas; 1.0 ' - -
i 1.5 | uniform; loose; dry :
s-3 28.0-29.5 | 11=-15%=1? 1.3 | Lz, brown fine sand 1.0 1.0 0 ‘
1.3 | denss; woisc; similar to $-12
S—4 38.0-39.5 | 17-22-28 1.5 | Browa fine to med. sasd v/ 1.0 . - 1.0 0
p 1.2 | traca of coarse sasd; looes; 34-33': "gravel”®
acist
$-5 68.0-49.5 | 25-24=23 1.5 | trowm fine to coarse samd w/ 0.3 1T 10| -
1.4 gravel; trace of silc (mmd?)
loose; wet
- <
56 58.0-59.5 | 15-30-20 1.5 | =0 vecovery; cobble stuck ia 0.5 1.0 0 .
0.0 | bo tom of épooh S0-60': very coarse .
8-7 70.0=-71.3 13=13-12 1.5 | Lt. browa fine to sed. sand 0.5 1.0 0
0.8 | v/ tzees of coarse samd;lioes '
wvet} kinilar te 3-4
$-8 80.0-81.5 15-32-30 1.5 | Lt. browm med. to coarse saad| 0.3 ‘1.0 ]
0.3 | w/ gravel sad codbls fragmemt) -
gravel angular to swbasgular: appear to be gattisg
looes; wet out of cobbla zone R
-9 90.0-91.5 21-23-33 1.5 | Le. dbrowm fine to med. sand 1.3 1.0 -—
1.3 | v/ gravel and tracs of cosrse
sand; loocse; wet
€C.JORDAN CO | Boring No M#-148 p1loc [Page 1 _.of _2




FIELD LOG SOIL | Boring No.MW=-14S|
g N PLOT |-
Promct NO 4465.91 |Proect Name Metamors 3ite lavestigation |  Pege_2__of _2 .
Sampie Oepth n | Biows per HNU Comments on - | Monitarn
No Feet 6 nches % Oescription jar |Acovance of Borng MRNU T LEL
feat pra ; [T ‘3. LA
$-10 100.0 - 35-45-62 1.9 | lrown fine send; med. demss; 1.0 _ 0.3 0
101.5 1.2 | wotst
s-11 110.0 - 76-100/0.3 | 0.8 | Pina to coarse sand snd gravel 0.3 change € 104 o | 0.4 | O
110.8 0.] | and cobble fragments: partially cosrser material
cemsnted; wet '
$S-12 120.0 - 60-72-84 1.5 | drowa (ine sand; med. dense; | 0.8 change & 115' co 0.6 | o
121.5 1.3 | moisc; similar to $~10 finer macerial
$-13 130.0 - ~100/0.) 0.3 poor recovery; Browa fine to 0.6 0.5 -
130.3 0.) | wad. sand; demss; woist
Bottom of the pilot hole:130.0
L3
\ "j‘
£C.JORDAN CO . ] Boring N0 mi-148 ~ [Page__1__of _2
.
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FIELD LOG SOIL .| Boring No.Mw-14s

Proect NO  i463.91 |Proct Name  Macamors Site lsvestigation 1 Pege_a__of -1
Contractor J. Mathes & Ass. [Oriler T. Merlo | Date surted 7/9/83  compieted

Method  uash & Drive [Casing Size 4" U 1177102 Protection Level D

Ground B 1142,7 Sol Driied 3y’ 'S below ground [ Total Depth  169° ]
Looged by c. wges | Checked by | Owte .

Noce: Ses log for Wi-148 pilet for sail coditioes from 0-130'. ME-14S was érilled fres the bottem of the ptlee
hole (130°) to a depth of 169' : '

Sampie | Depth n | Blows per ' N Cormrmnents on Mo
No Foet 8 cnes | FeE Oescrotion jar |Agvance of Borng [Ny C
foac| ppa ' : m |2 -
$-14 138.0 - | 60-130/0.5 {1.0 | Browa wed. to coarse samd; 2.0 : ) .0 | o
139.0 q.8 angular; looese; wat v .
. »
5-15% 148.0 - 100-100-103{ 1.5 | Lt. brows fine to med. samd 0.4 . 0.2 0
194.3 1.0 | w/ trace of silt ,shd coarse
. sand; m'uh: wod. dense;
wat
s-16 158.0 - 60-80-150 |[1.5 | L. brows fine to med. samd; | 0.2 ' 0.2 | o
159.3 0.9 | Lanimated w/ ¥" o " stlt ¢
layers; lower 0.4'¢f spoon
sTadas te gray silty clay w/
fing cand lsyers; very stiff; Lo v
moise; sl. plastic o -
5-17 159.0 - 100-100-100{ 2.0 | Cray silty clsy to clayey -u1 2.0 : 2.0 0"
161.0 100 1.6 thialy lamipated w/ eilt :
] layers
S-18 159.5 - 133-290 1.0 | ho~canpled sams u.o.- gray 2.0 2.0 0
i 160.5 1.0 fias send; very demse; woist .
slight odor ? .
s-19 167.7 - 73-02- 1.3 | Gray gravelly saady silt; 2.0 2.0 '] o
169.0 13_7/0.3' 1.0 | vary damse; qﬂt; (T1l) : - .
Bottom of becimg: 169° /'(
| ’ .

EC. JORDAN CO _ | Boring No 1si-143 |Pace 1ot 1
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FIELD LOG SOIL

Boring No. MW-14D

Promct NO 443,91 |Project Name  wecsmora Site Iavestigation

{

. P'-oc_x_m..'.:__.* B
Contractor. J. Matbes & Ass. | Driter T. Marlo [ Oate startes 7/14765  compieted 7/16/85
Method Wash & Drive [Casng Size 4" | [MWU 11.2/102 Protection Level D
Ground B 1144.7 | Sod Drited 30 4 below ground: Total Oepth  160°
Logged by C. Wite | Checked by | Oste - '

Noce: Mud rudary silat hole drilled from 0-130' wicthowt semples. See log for sdjscemt boriag MS~145 for eoil
conditions from 0-130°. Mi-14D was drilled from the bettom of the pilot bole (130°) to & depth of 160°.

Sampie | Deoth n | Blows gér HNU | Comments on Monitorng
No . Feet em% Description . jar |Acvance of HNU L |
g [ %13 ppa o] i_ LI
3 L i . L . Co.
S~1 140.0 - 300/0.5°' 0.5 | ‘o0 recovery - grawdl ta the | 0.5 0.5 ] o
140.5 bo Zom of the spoom '
s-2 136.0 - | 200-100/0.2 0.7| 0o recovery 0.3 | coarse sand sad grave} 0.5 | .0
- 156.7 in cuttings *
) .
’ .
$-3 160.0 - | s0-200 1.0 | Dark gray clay-sile; slighely| 0.5 0.5 ) o
161.0 0.6 | plascic; mod. stiff; wet - '
Bottom of the borimg: 160' 4 . ,
‘ L
.
Y
.
] - o
- % :
. - -
N . - } : e L.
E£C.JORDAN CO | Boring N0 mwi-14d - |Page_L_oft _1
. ’ ot . <, i .
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1. L . . MW-1863
. .
: FIELD LOG l Boring- No. ;
, SOIL g PLOT
Promct NG  4465,9] | Project NAMe  Metamora Site lawestigatios | Page_1__of _2_ .
Contractor ., J. Haches & Ass, [Driller K. Youmt | cate startea 7-23-83 compieted 7-34-83
MeUhOd Md lotary  [Casing Size ¢° MU 77102 Protection Level p
Growd EL 1123.1 | SoM Driled V10" 3 _tpjow oraund Tota) Deptn 110°
Logged by J. Petersom ley lm * _
’ [ . m - ’ .
o ] ’
Sample V.D;ov.n n | Biows per ' HNU Monitorn
No out 8 incres | e Oescrwtion jar [Aavance of Borng [Ny EEL-'
feat rem a3 LET
s-1 10.0510.3 | 10-12-17  {1.3_| 10.0-10.31 L€, brpwa samdy 0 0 '
' . ) 0.9 | stlc; motst
10.3-11.3: Brown silty gravel-
ly sand; med. danse; wet
} N
s=2 20,0-21.5 | 10-13-1% 1,5 | Lt. browa fine to ssd. sand ) o (]
’ 1.2 | w/ tracs of gravel; msad. dansd
N to deuise; wet .
_ .
. . - - '
$=3 3Q.0-31.3 | 16-13-13 1.3 —-l!.:. browa fine to coarse sand| O . 0 0
A I.% ine, sand {s laminated; wed.
dmp: moist '
4 40.0~41.5 |19-32-35 |1.5 |Lc. browa sandy gravel; finé | 0 o |o
3.3 to coarse sand; med. densa;
’ moist .
’ .
&
5~3 '50.0-31.3 | 12-16=26 |1.5 | Lt. browa gravelly sead; fine| 0 0 0
T.3 [ co med. sand: gravel lensas
. * 1"<27; ned. dense; moist
a -
. $=6 60.0-61.3 | 15-20-25 |1,5 | Lt. browm sandy gravel; fine | O 0 0
) 0.6 | to med. sand; dense; woist .
. $=7 70.0-71.5 |i15<18-19 '[1.3 | Le. brows fise to med. semd -J 0 0 0
N . . trace of M;..m; wat
l‘ ) 4
< | s-8 80.0-81.5 | 13-17-21 “ Lt. drown gravelly fise to 0.3 0 0
. coarse said; ued. demse; wet
N 5-9 90.0=-91.3 - 16=24-33% 1.5 | Le. browm gravelly med. to 0.3 .. 3 [} 0
. : - UV | coarse sand v/ traca of fine &
sand and silt; dense; wat "
s-10 100.0 - 15-21-22  |1.5 | Le. browa graveliy Cine to 0.3 0 0
101.5 U.5 | med. sand w/ trace of silt;
‘. L} dense; wet .
. L[4
£C.JORDAN CO - |'Boring No 1-138 ptioc [Page_1___of _2____-
" . " . el * -
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FIELD LOG SoiL . - [ Boring No MW=-15S
Proect No  4465.91 |Projct Name Matamors Site luvestigation [ Pege. 2 _of 2

F N s

-~ .
Samoie | Oepth n | Biows per{ Pen | . HNU Cormments on Momtorn
No Feet 6 nches |Fec Descrotion jar |Agvance of Borng IMENU T LEL
feat pom ppm T
S-11 110.0 - 16~75/0.4 10,9 | poor recovery - primarily wesl 0.) 0 0
110.9 a- |01
< *
-
?’ Bottom of the pilot holae: 110
; b ’
!
“
2]
| ~ > 7,
! v
* -
. .
. «
4 ]
L ~ -
: A
EC. JORDAN CO _ | Boring No  mi-133 pilod Page_2___of _2
. /
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FIELD LWOG SOIL Boring No. Mw-15$l

Proct NO  4465.91 |Promct Name  Metamors Site Iavestigstios . ] Pege_1__of 1 __
Contractor J. Mathes & Ass. TD"‘"" * T. Puhrbop Io,g. started 8-5-83 compieted 8-7-83
Method ugsh ¢ Drive [Casing Size 4~ | MU 11.7/10.2 © | Protection Level D~

Groud B2 11231 Sod Driled L® 4 below ground Total Depth 124°

Logged Dy P. Baker | Checked by | oo

Bote: 3ee log Cor Mi-138 pllot for soil conditiocms from 0~110'. W-15¢ was drilled from the bettom of the pilet
hale to a desth of 124°, :

Sampie | Deoth n Mpra ; . HNU Comments on Montt
No

Fest | 6 nches Oescriotion jor |Advence of Borvd [TRnU T .
s feat | rpm’ = i
$~-12 121.0 - 82-130- l.g Le. browm fime o med. samd 0.3 . 0.2 0
122.0 . w/ trace of silt; denss; wat : :

Bbottom of Boring: 124.0'

«3

EC. JORDAN CO : | Boring No w133 [Page_l__of i
. : ' A - .




FIELD LOG SOIL , Boring No.Mw-15D

Projct NO 4465.91 ]?ﬂmct Name  Metamora Site ILavescigation [ - Page__1 _ of . —
Contractor J. Mathes & Ass.  |Driler 1. Marlo | Date started 8-3-33 completed  3-4-3)
Method Wesh & Drive |Casing Size 4~ THNY 1177102 Protection Level D

Ground EL 1124.1 Sod Oriled 4L’ 34 Dbeiow ground Totai Deoth 151.0'

Logged Dy J. Patersom LW by [M

Noce: Mud rotary pilot hole drillad from 0-114' without samples. Ses log for sdjacent boring 1SS pilot
tor eoll couditions from 0-110'., ¥é~1SD was drilled from the bottom of the pilot hole (114) to a depth

131
Sample Deoth n | Biows per HNU | - Comments on Mo torn
No Feet 68 mches % Oescrotion jar |Advance of Barng [Tmnu | LEL
[£T13 ) ppe : ppm 2 @
S 120.0 - 390/0.3 0.3 | Lc. brown fise to med. sand 0.3 cbhange § 128’ to s 0.3 0
120.93 0.) | v/ trace of silt; very demse clayey silt
. wet
$-2 130.0 - 113-100/0.14 0.6 | Lc. browa to gray clayey sile! 0.3 changs # 130.5' to 0.3 0
1)0.6 0.2 w/ trace of fine sand: -:ug clayey silt w/ sand
) slightly plascic; moist seams, gravel
5-3 140.0 - 500/0.5 0.3 | Gray slightly sandy silc;sand| 0.) change ¢ 1)9' to & 0.3 0
140.5 0,2 | predominantly fime to v. fine|. gray samdy silc(Till
sciff; slighcly moist (TL11?)
S 150.0 - 65-250 1.0 | Gray grswelly silcy sand; eand 0.3 ' 0.3 ) '
151.0' 0.7 predominantly fine ¢O wed.;

very danse; wet (Till)

Sottom of the Boring: 151’

EC. JORDAN CO , | Bormg N0 w0 [Page__1__ot __L




'FIELD LWOG SOIL Boring No. MW-16
g MLOT
Projct NO  4463.91 |Promct NBMe  watsmors Site Lnvestigation |  Pege__1_of _1__
Contractor J. Mathes & Ass. | ODrvier K. Youne [o.v,. started '-11-83 compieted  7-12-83
Method mud Botary |[Casing Size " MU 1177102 Protection Level D
Groung €L 1101.3 ' |.Sod Oriked 90 < beiow ground Total Deptn . %0° -
Logged by Bemma/ Vhite | Checked by [ oate
Sample Deoth n | Biows per : HNU Comments on - Monitorn
No Feet em% Oescription | 1o |acvance of Borng ["RNU T
feet ) Ppa g5 A
s-1 10.0~11.5 6=-11-12 L.i rowa silty saad w/ trace of 1.0 1.0 0
. . . gravel; ned. demse; wois
TLll-14ke - P .
52 23.0-24.8 7=7-14 .[1.3 |Lt. brown fine sand v/ trace 1.0 | 1.0 0
™~ 5.9 | of silt; dense: wet :
- Eat
53 30.0-31.5 13-22-22 1.; Browa alightly silty med to 1.0 1.0.] o
1. f{ine sand w/ gravel; demse; ’ )
woist; predoxinantly fine sand ) ' s
S— 40.0—41.5 25-19-25 [1.3 | trows fine to coarss sesd; 1.0 o " 1.0 (]
1.0 loose; soisc; transisciom to o
| to finer eamd
+
$-5 $0.0=51.3 3-17-21 x.s Lt. browm to gray gravelly 0.6 : . 0.6 o
. ead. to coarse sand: looces;
oo fimes; wet '
S—6 60.0-61.5 lé=16~18 hi Dk. brows to dk. gray gravaly 0.6 . 0.6 0
0. ly sad. o cosrse samd; locse
wat; similar co 35
S-7 70.0-71.5 31-26~28 hi LE. browa mad. to coarse saad| 0.6 . 0.6 )
1. w/ tracs of gravel; loose;wet .
° . . .
- 80.0-81.5 | '28~34-86 ;,g Le. brows alightly siley 0.6 0.6 | o
l. gravelly sed. to coarse samd; .
looss; wat
$-9 90.0-91.0 SO-IOOIO.SJ 1.0 | srowm slighely -u:yd-di to 0.6 o 0.6 .0
0.2 | coarse sand amd gravel; looss .
wat; oo fines .
Bottom of pilot hole: 90' ' . S
ECJORDAN CO. . | Boring Mo Mi-16 ptloc [Page_L__of L

A
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FIELD LOG SOIL g Boring No. Mw-18
Project NO 4463.91 |Project Name  mecsmora Site Iavestigetion | Page_1__ot 1
Contractor J. Methes & Asa. | Driler Y. Marlo | ate started completed
Method Uash & Drive |Casing Size 4 U 11.7710.2 Protection Level D
Ground €1 1101.) Soi Dried  20° 34 betow ground Totsl Deptn  110' .
Looged by C. Waits | Checked by | Cae

Note: See log for Mi-16 piloc for soil coundicioms from 0-90'., Mi-16 was drilled from the bottom of the pilot
hole to a, depth of 1§0°. -

Sampie Oecth n | Biows per . ’ HNU Cormments on Monitorng :
No Feet 6 nches % Cescription . jar. |Advance of Borng [TEnu | LEL
feat : ppa prm I LXL
s-10 100.0 - 200-100/0.2 0.7 | Srowa mad. to coarse sand sad| 0.5 0.3 0
100,7 0.5 | gravel; looes; wet; predom. ’
coarse sead
s-11 110.0 - 76-82-95 | 1.7 | Brown med. to coarse ssad and| 0.3 . 0.5 ]
. 111.7

7 : l.4 | gravel; loose: wet; simtlar cd
- : $-10 except slightly coarser

Bottom of the Boring: 110

R

EC.,ORDAN COQ | Boring No  m-16 |Page_1__of _1
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FIELD LOG SOIL Boring No. Mw-178
Project NO 4465.91 |Project N&mMe  Metamors Sits lavestigatics |  Page__1_of _1__
Contractor J. Mathes &'Ass. | Driler T, Pubrhop | Cate started 8-8-85  completeg $-9-83 -
Method dash & Drive [Casing Slze 4 HW 177102 Protection Level D
7 Ground EL  1069.4 | Soll Dritdd 19’ £ betow ground Tétal Oepth 74
logged by P. laker | Checked by | oate .
Nots: Mud rocary pilet wole drillad from 0-33' without semples. Ses log for adjsceat boring MI~17D for eoil
conditions from 0-35'., )=178 was drilled from the bottom ql the pilot hole (55°') to & depth of 74',
Sampie Oepth n | Blows per ' : HNU Comments on Monttorn :
No Feet em'se Descrmtion jar |Acvance of Borng [TRNU LESL—"
Teat . Ppm ] : [ & LIL
S-1 60.0-62.0 | 29=-51-53 2.0 .l‘:o'l fine ¢o med. sand:;dense] 7.5 ) 0.6 0
1., ¢ .
: changs ¢ 67' to clay
- change § 68' to sand
65-70': wash clayey-
silty sand
S-2 70.0=71.0| 77-182 l.’ Browa fine sand; dense; wet; 3.0 70': wash watsr tred-| 0.2 0
0.7 predominantly fine sand ' dish browa
70=75": wash fine
sand
Jottom of tha Boring: 74’
|
: ~
L]
EC. JORDAN CO [ Boring No 1173 [Page. ot .t




FIELD LOG SOIL

Boring No. MW“"D_

Project NO 4465.91 |Project Name  Matssora Site lavestigstion J Page._1l _of _1 =
Contractor J. Mathas & Ass. —[onu.- K. Toumt lw. started 7-26-43 completed 1=26=83
Method Mud lotary [Casing Sizs 6" U 121102 Protection Level D
Groynd B 1070.3 | Sod Orited 35° 4 below ground Total Depth  33'
Logged Dy J. Paterson IM by Tm
Sampie | Depth n | Biows per HNU | © Comments on - | Monitorng '
“No Feet 8 wnches % Description jar (Aavance of Bormg [“HNU T LEL.
N foat P [T i,
S-1 10.0=-11.5 16-25-28 [1.5 Lt. browm to gray gravelly 4.0 0.3 0
1.0 | silty sand; dense; dry;
Till-1ike
. A
. L
S-2 20.0-21.5 13-18-25 |1. Lt. browa silty sand; sand 4.5 0.3 0
: 1. predominantly fine to med.;
J med. dense; moist
$-3 30.0-31.5 8-14-21 |1. Lt. brown slightly silcy fiod 2.6 0.3 0
. 1.3 sand w/ trace of gravel; med|
. dense; moist
L -
S—wr 40,0-4l~$ 18-25-23 1. ‘Lt. brown fine sand w/ trace | 7.0 0.3 0
: 1. of s{ic; mad. dense; moist
S-S 50.0-51.5 43-30~23 . Lt. brown gravelly fine to 6.0 0.3 o
: 1. end. sand; wad. densa; moist . ’ \/
Ftn of the pilot bole: 35'
. t '
. / °
£C.JORDAN CO | Boring No =170 p1r0c|Page_L ot L
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FIELD LOG SOIL . . Boring No.Mw-17D

Projct No 4465.91 |Project Neme  Matamora Site lavestigatio | Page_L__of _L__

Contractor J. Hathes & Ass. lonu.- T. Marlo l Oate started 5-8-83 completeg 8-11-85

Method Uash & Drive |Casing Size 4" HNU 1177102 Protection Level p . '
Ground €l 1070.) | Soti Oriied 63' £ beiow grouna Total Oestn  120°

Logged by J. Pecarsom | Checked by | Dote

Noca:7Ses log for Mi-17D pilot for eoil coaditioms from O-353'. MI-17D was drilled from che botcom of the pilot
hole (53') to & depth of 120°.

Sampie | Oepth n | Blows per ’ HNY Comments on Mo torn
No Feet 6 nches ’E& Descrmtion | jar [Acvance of Borvg [TRNu ?E"L—W
st ] ppm ppa
64 $8.0-59.5 33-60-40 ]1,3 | no recovery — T 0.3 0
0.0 . '
S=63 58.5-60.0 ~— e ==, |1,5 | L. brown fine to med. sand | 1.0 a.3 0.
1.0 | v/ crace of gravel; dense;vet| Lt. brown clay-silt | °
: in wash ¢ 67
S-7 69.5-71.0" [ 60-60~-70 .{1.5 | Lt, browa semdy silt w/ trace| 6.0 changa ¢ 73': tne 0.3 )
' 1.] | of gravel; dense; wolist crease in fine u.adj :
) lass clay ,
5-8 80.0-81.) | 94=140- 1.) { Lt. browa to gray fine to medy 1.0 chamge § 83': to fing 0.3 0 .
. 150/0.3° 1.0 | sand; very dense; wat sand O
S-9 89.5-91.0 [ 76~113-106 }1.3 | Le. brows fina to med. sand; 1.0 96-96': fine sand 0.3 0
: 0.8 | dense; wet; predominancly find 98-99': brown clay-
sand . silt
99-100': gray clay-
silt
S5~10 100.0 - 120—151-16}1 1.3 Lt. browm fine to med. sand;| 0.3 0.] 0
- 101.5 1.3 | demse; war; similar to 3-9%

s-11 110.0 - 20-67-223 ;,i L. browa fine to med. sand; | 0.3 ) 0.3 0
111.5 0. denge: wut; simlar to $-9 108°: silt {n wash
3 .
$-12 120.0 - 13-93-20 ;.i | Geay slightly clayey seady 0.3 chenge ¢ 117’ to a 0.3 0
121.5 L. stle; w/ graval; etiff; wet dense grsy Ti1l
ml) Y

Bottom of tha Boring: 120'

EC.JORDAN CO ' | Boring N0 17D |Pace_1__ot _1__ .




- . NUMBER

&78_

. - e ca-

DATE PA GE

12218278

~ING NUMBER____B-4

. -

TOTAL DEPTH__118'  S.W.L.(BGL)___dry

5‘“gi; From, _to Lithologic Description
1 Q - % 1
2 3 -8 SAND: unsorted w/gravel, some silt ‘
3 8 - 15 SAND: fine w/silt
. L 1§<=_?0 « ¢ : h'd
1 120-2) 20 - 28 : _ er
o £ravel below 23
i) 28 - 33 w v Y .
- 7 33 - 38 SAND: fine-med w/silt
PI43-48) 38 - 58 SAND: unsorted w/gravel, some cobbles -
3 (58-63)I. 58 - 68 SAND: unsorted, small gravel
- ge-78) €8 - 118 ' v
- grade elevation: 1106.4 ft msl
.zomster:— Screen . Pipe Total Depth (BGL)

_SRING NUMBER_B-9/QW-1 _ TOTAL DEPTH__118' _ S.W.L.(BGL)___Z7%'

umple From  to K '
umber Teet Lithologic Description
1\ 0 -3 CLAY: sln'gz, ned. - hard, mottled brown
2 \ 3 -1 7 ClAY: sandy, med. hard w/unsorted gravel
3 11 - 18 CLAY: sandy w/gravel, greay
- 18 o 25 _CIAY: sandy & si1ty w/lsas gravel, gray |
. 25 =~ 33 CLAY: v, sandy w/unsorted gravel, brown
- (33-48) 33 - 70 GRAVEL: unsorted, cobbles, some clay
\45-58 .
. (70-73) 70 - 118 2 .‘L:Lng_maL
_well paint 88-90Q°
- bentonite seal O 20'

grade elevation: 1074.5 ft msl

?.‘ BY Amada- .n

Srreaen 1N 1APine  ont

Total Depth (BGLl;- ant

-t

~—atm con

BBy 81T



- ——— eos T - R z 2 -
————— e e e, R o T .

7N . 878 BATE.  1ajiaiga o pam T
‘A3 NUFBER DATE___10/13/74 - PACE . e
BORING NUMBER__B-6/0%-2 TOTAL DEPTH___118' _ S.W.L.(BGL)_.__83'
le .| FromQ to1is .
! m or Feot . - Lithologic Descriptio.n_
rp . . 2. 8 L . vy ar . -
3(8-13) 8-28 HI ' _
| w(13-18)| ‘ .
- 5(18-23) ' S
6(23-28) :
7 - 28-33 CLAY: w/unsorted sand & gravel, WLQSMT
clay layer(thin)
8(33-38)| 3341 CLAY: w/unisorted sand & gravel, gray<brown
S(38-41) ' : o
10 41-48 CLMMW
w/pebbles S .
i Le-53 SAND: ged,. w/occ, gravel, silty
-1 12(53-57)
K 5763 __|SAND: med.. w/gravel & pebhles.
.V 1a 63-68 - |SAND: unsorted, mostly crse., v[gavel.
t ' pebbles & cobblo
_ 15 _'69-73' SAND: unsorted, crse., w/gravel, pebbles ‘
i -73-83 SAND: unsorted, crsa., w/grave! '
18 83-88 SAND: unsorted, mostly crge., goge gravel, sat.
§ [ 17(83-93 88~103% Swumﬂmm;——
103-118 __|€LAY - '
17 ' -
_ sat. 0 A3’ :
7 well point set @ 97-99° BOL
i - | bentonite seal @ 50'
, | grade elevation: 1086.8 £t nsl
o
L

Plezometer:®  Screen7 1ot Pipe 190" Total Depth (BGL)_99' .




—

- —_— —_— e —— ey S
- ~_ e e - hndiaden olb D ST LI B o ess a. - = o -——-—- -amew - - l‘q——ﬂ-h. - e
. --~mTR__678 DATE 12-19-78 PAGE_
. NG NUMBER__B=7 TOTAL DEPTH_128' - S.W.L.(8G8)__71:
c"“’gi; mezo—- Lithologic Description
(-3 | 0-6 CLAY w/unsorted sand - 1g. gravel ‘
2 6 -8 CLAY: tight w/unsorted sand, some silt
5 18=13) 8 - 16 CLAY w/sand & gravel, tight @ 13'
4 16 - 27 w : Y.
5 27 =30 - ICLAY: v. silty, fn. sand, some gravel
: 31-33) 31 - 40 . |CLAY w/unsorted sand & gravel, cobbles, gry-bni.
* (L0=-43) 40 - 68 SAND w/some clay, unsorte;gavel
3..038-03) ~ : . ,
. 68 - 93 GRAVEL & SAN.D:.tmsortad.'w/sm ‘clay ;
93 - 102 GRAVEL: small cobbles w/sand, some clay :
. {102-108) 102 - 128 '
' well Foint: 96-98'
bentonite seal @ 50!
K grade elevation: 1065.4 £t msl

-~ometer:— Screen z ,] at. Pipc 100! '.l‘otal Dcpth (BGL)

_ (103-108)

- JRING NUMBER __B-8 TOTAL nzpm__llﬂ_:;;_ S.W.L.(BGL)___ dry
-..mple From to Litholo Deséri: -
oamber |- Feet = . : gic Description
. Q - 3 SAND: silty w/fine gravel - :
~—2 3 - 18 SAND & GRAVEL: unsorted, clay below 8' : ;
T (8-13) | . ' - .
. (18-23) 18 - 118 SAND, GRAVEL & PEBBLES: unsorted i
T (38-43) ' - l
= {63-68) grude elevation: 1141.6 £t msl !
7 (83-88) -' {




b cha— o s

£728

- . e o - - wn. . -

DATE

-~a NUMBRR

! 30RING NUMBER B~ 9/Qi-4 TOTAL DEPTH

75' . S.W.L.(BGL)_21'

' mi; ) 'Frmh‘.'?— Lithologic Description

’f Q-8 SE

4 8 - 13. SAND: unsorted, red-brn.

. 2 13 - 18 ISAND w/silt, mostly fine-med.
— 18 = 23 RAVEL: 2d,
"f b 23 - 7% ‘ 2 -
A SAL @ 75!
’ screen sst 21.23%1
bentonite seal 20!
. grade elevation: 1099.5 £t msl
. o
N _ |
' Plezometer: Screen___ 924 - Pipe __25' _ Total Depth (BGL)__23' -
| o BORING NUMBER.__ B-10 TOTAL DEPTH__93' ___ S.W.L.(BGL)
- m&; F mpa_“:"_ Lithologic Description
S 0-3 SAND: unsorted.. some silt
- 3 - 18 | REFUSE -
i 2 - 18 - 23 SILT & FINE SAND
- > 23 - 38 SILT w/fine gravel
i 4 38 - 43 | SAND: i1ty w/unsorted gravel - 1 -
H_5 43 - 48" SAND & GRAVEL: unsorted -
|__6 48 - 93 PEEBLES: med.

] ! grade alsvation: 1096.0 F+ me)

Tatal Danth (RANT).




: JRING NUMBER

s e Y e v —— fee— - me— - e -

MW §S

TOTAL DEPTH__190 ft- s,w.L, (BGL).

- :::g:;/ y;omp_;;to_ githoiqgic Description '
-4 0 - 20 e oraj vel = fine/c | anqy:
5 20 - 2 :
6 35 - 30 _ISAND, SILT: w/qravel, sub-rounded -
7 30 - 35 [SAND: coarse grain, gravel - fine/coarse grain, sub~
' rounded '
8-9 3 - 45 GRAVEL & SAD: fine/ccarse grain, sub-rounded
10-11 . 45 - S5 GRAVEL: w/sand, rounded - '
- 12 55 - 60 ' |SAND, GRAVEL, & SILT: sub-rounded
13 60 ~ 65 ISAND & SILT: w/gravel, sub~rounded
- 14-15 65 - 75 AND & GRAVEL: - rounded | - '
| 16-17 75 - 95 SAND & GRAVEL: fine/medium, sub-rounded
 18-22 95 - 125 SAND, SILT & GRAVEL: fine grained '
23-25 125 - 140 SILT & GRAVEL: fine grained w.
26 140 - 145 SAND & GRAVEL: fine-medium grained
27" " 145 - 150 SAND, STLT § GRAVEL: fine/medium grained _
28 150~ 185 SILT & SAND: _w/qra jeces of | v
29 155 = 167 VEL, SND & SILT: rounded
31-35 - 190 RAVEL; ' : ' '  clav

1/4° well screened from 165.5-167.5 and screened

153-155 feet B.G,L.

Groutad with bentonite from too to bottom,

ﬁﬁom.bagsfoxuufryarﬂldxybagatmrfaco

Screens: 2/24" x 4°/#10 slot/stainless steel”

-

1
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- Y e N . e ——— . L L L -'-—_..., L m—n

"RING NUMBER M# 6 TOTAL DEPTH . S.W.L, (BGb) e
- ﬁ::gi: . mefe-etj_ ._Liiho.l_o?;i.c Descr_xpuon -
) » . S PR
1-4 0 - 20 . ; jldecs, r ra3c
5-6 20 - 30 CRAVEL: _ahqular, sand, i
- brown cla} ) |
-8 30 - 40 - WMWW..
- : o gray dlay :
~ 9 40 - 45 . ISTLT, SAND & GRAVEL: pieces of gtay clAL
~ 10 45 - S0 GRAVEL: anqular, sands, =ilt, pieces cf.gray clay *
11 50 - s3 " |SAND, GRAVEL, < SILT: pieces of gray clay, boulders at )
T R 3" - - o
12 53 - 61 ' LRAVEL & SAND: pebhles/boulders RN B
3-16 | 61 - 80 . SAAVEL: *‘angular, coarse sapds, silt o T
17-20 ‘80 - 100 SILT, SAND, & GRAVEL: angular pieces of reddish btom
- : 1 cla decreasi clay wi asjirx i
21-28 | 100 -.146 - By mwmmﬁ
29 . ] 146 - 151 t:t.\! LaLw/gnvel, silt, sand, dry :
—~ .1

l well screemd from 98-100 fr, 110.5-112.5 ft.,
-125 ft., and 135.5-137.5 ft. B.G.L. -

' 0 - pBrouted w/bentonite from top to bottom
. '

.. ™~ % bcreens: 2/24" x 4"/#10 slot

~ TN A e - N
B i} N
i - w
. . N
. ® * » -
. ." ¢ ° ‘-
'. < . . N P
N N . : —
- : 1 . EE . . »
. : ;
- ‘ — - o <
-, i . -.“’.'L‘ : I ’ R e ¢ ) )
ez ' y tal Cepth (BGL) ° . .
_iezomerer (0  Screen Pipe 133 5 geTotal.Depth (BCL) ' = = .
ol N . . ~ - -". - . _‘ : .

.= e’




e o -

- . - s = -

RING NUMBER

TOTAL DEPTH

S.W.L. {BGL)

- :::gi: Frdm}__e_ego Lithologic pc—scfip:ion_.
1-2
3 D! | _ . ‘
4 15 - 20 _GRAVEL, SAND, SILT:, reddish browri clay L
= 20 = 25 GRAVEL, SAND, § SIIT: rousher drill, reddish brown clad -
N 25 - 30" GRAVEL, SAND § SILT: increasing brownish-gray clay
L 7-8 0 - 37 COAVET, SAND, STIT: brownjsh—gray clay
|~ 9 . 37 - 45 CRAVEL, SAND, SILT: less s clav, qrav
| - 10-11 45 - 55 CRAVEL, SA'D. SILT: trace of crav clav » |-
| _12-14 55 - 70 mmwm._:m._‘
15 70 - 5 | v
16 75 - 80 GRAVEL; anoular,’ silt, sand.brownclay = . -
- _17=2¢ 80 - 98 GRAVEL, SAND § SILT: traces of reddish-brown clav 1
__21-24 98 - 120 ° SAND, SILT, & GRAVEL angular, traces of reddmh—brwn
clay, also traces of white lime (hard=an) or marl ]
_ 25 120 - 125 "GRAVEL: angular, silt, sand, brown clay » ,
26-31 125 = 153 CRAVEL: _angular, silt, sand, brown clav, trace of whjte
_ . e lime or marl
32 153 - 157 CIAY: gray, tight, gravel - angular, sand, silt,-
_ 2 | eioheas dcdll wieh deoeh ‘
- . B.G,L,
\ . brouted fram top to bottom with bentonite
4 . ; . - ~
‘. Bcreens:  3/24" x 4°/410 slot - -
- y ’ v ]
l.-_‘g‘zom.et;.tr D Screer - _ pip.' 'xt® Total.;DepQ’(BGL)..;- - ‘ ._

-
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. P L. .. (N B .wA_ . r..l._ — L H . 1 - N ) N \. i .v ] fy I.:u ae.J ' ' ! ' i . ]
e . L TABLE 1. . i
- v Obsecrvation ra:\_!ﬁm .
A . . _ coe ) : / '
_... - 'Date December 29, 1978 Project Melamora Landfill i t
I o - _ Casing Casing Depth to ‘Water-Table
1" | VWell No. | Ground Elevation Height | ~Elevation “Water . .
. _ {f=mal) { [tt=mq) TOL. b
Oow-1 . 1076 i477 22! N
- (B-5) 107h. 46 2.02 076,48 Oy o
| om._-mv 086.7: y 39,74 . g
. B-6) 1 Tl 2.7 1089, 74 Uh iy 1003 .47 ‘\
! . -3 : lac? o 2T _ P
. - 1065. 39 hed 1069.62 LY. 5t 10000, 24 ;
| YD 1100:3 % AL ]
(B-9) 1099.52 2.13 [ 1101.65 ~27]  (perchen) 107890 |
A1l wells eghtpped with 2-inl galvanized ca ing and
Johnson 924 jitainless steel pell point:, ~.~. or 10 slot.
L _m )
. — ¢
L .
ps .
) i
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APPENDIX B
~ COMPOSITE BORING LOGS
‘ .




Celos T COMPOSITE BORING LOG - [BommnG na_ iw-o

4 5
PROJECT NO. &ss.9 PROJECT NAME ) METAMOM SITE [WWESTIGATION COMPILED BY C. WITE DATE 10-8% {SHEET 1 OF_1 - L
. . v " = CLe A
. R ’-‘
nc;'m- Oeptn Salt ' Sampte sor| - ou“. Samms Log 1 [ oepn [arevauiea]l 7
m Feer n [ e Anaty . ... R -
M N a Selt; Description M”. ¢ ey so: couals per minnie b 'l:‘ l:. :zot :
1]
1 \ ] :
E 3-1 [Lt. broam fine to mad. sand w/ 0.5 U *
- § treace of (ins gravel )
N 3-2 JLt. brmm fine to coarse sand 0.5 ‘
- w/ soms fine te cosrse gravel 7 !
. ' . 3 !
L 1100 § =3 jLt. bream fide sond 0.5 - =1 100 —
3 . , E . ,
= $-4 | Lt. browm fine to med. sand w/ 0.5 - ’
trace of fine gravel . ] . '
90 . S5 [LL. browm fine to mad. sand W/ 0.8 s0 —
.trace of|fine gravel - } .
. -6 e ts broum (ine sand w/ 0.5 h
trace of\ 511t and fine gravel ! B o
$-7 | L. brom sgarse sand and . 0.8 1 .'l
- gravel L
el » . o - . .
- 1080 | 3-8 | Gray browm seady siit te silty 0.8 —3 w0 :
” soad w/ trace of grave) . :
. E i
. $-9 | Lt. brown med. te coarse sand 1.0 - 3 T
(| W some gravel X . _ L
00 5-10 ) 100 k
. 1 $-11 | Lt. browm to It. pray med. to 1.0 a2 - :
coarss sand with some fine '
3 L pravel . . 3 2
b 12 . . — -
. - . i
1000 § $3-13 | (t. broven med. to cosrse saad 1.0 # -1 1000 — v
B ars) 3 .
 _ - i
3 }
3 ’
L w0 . 150 — '




E et 0o A v

A, oy

N o

\ . COMPOSITE BORING 1OG:

BORING - NO. . MW-10S

. . - - R . i oy Ve
‘PROJECT NQ, #4591 PROJECT METADMA SITE DINESTIGATION - | COMPILED " BY ¢. wuTe DATE 11-8 SHEET 3 OF 1 ' |
tievation| Oepin, Samese Jor [ - OvA Gomma Log Depta [Kievatien| ~ °
n (4 Heas Al . .

A :I.'._ - Solt\ Description ~n:|xo n:o’y. ’o:.m-u per -lnl.o ’ :‘ h“:tﬂ
) F Srow siity te sandy siit 1.0 1
E— w/ grave} .-
—ne | Musty brows f1%h to coarse R _{ W
w grs trace of -
3 sht . - 7
= Lt. brows f1 ned. sand 0.7 _
- Srown med. ts'coarse sand and 0.8 -
gravel w/ trace of silt’ .
— 20 - 80 —
= -
7 .
— 1060 | 3 100 —
b Rusty brown fine to med. 3and - 3
w/ cobble fregmeats . ¢
Srowm med. to cosrie sand and 0.5 > =
= pravel
- oo Lt. brows fise s2ad 0.2 . 00 —
i tt. browm fine to coarse ssad 0.6 -
- w trace of gravel )
00 | _{ oo —
L L o 150 —




—a A

COMPOSITE BORING LOG

BORING NO MW 10D

PROJECT NAME  mTmOM $ITE IwEsTIGTIon -

COMPILED BY €. wiITE

SHEET 3. OF {4 - °

‘ . B

o=

-

Solt Mlb.

Sample - Jor

OvA
Ansdysld
som

ot Gounls per minvte -

Clevetion
n FPeot
[T 18

Oepen
1500 L dd

I8

rS-l
o s-3
54
H 55
H 3-¢

t 24
3-8

Browa silty fine to mad. sand
w winer Coarse sand and trace
of gravel ’

Lt. brom gravelly med. to
CoArse ll:

Lt. browm siity fine tand to
very fine sand ’

0.3

1 1000 —

o
1’.'\

a

- —— -

o e

. A ———— e -

- e apm
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COMPOSITE BORING LOG .~

-

BORING NO. —MW-11 :
. B

PROJECT NO. : 46591 . PROJECT NAME  meTwOM SITE IVESTIGATION | COMPILED BY ¢. ware DATE  11-88 SHEET_1-OF. 1.
. ) . " : ) _‘ i * .
Tievation) Depta Seatie Soid o, Sompte dur] . OVA Samma Log F_ Depan | Erevation
Feet Weler N Meadspice | Abat L j e m P
“ust | reer ] Bl e o Soll Description om peds 200 000 o0 fror | il
| . 5
— 100 $-1  [Lt. brown gravelly slity sand 1.0 . : -1 moo 4§
a4 . . .
— -2 1.
3 A . . . . - -
" 3-3 Lt. brosm gravelly med. to 1.0 . -3
3 u cosrta sond . . 1 -
. 4 . _ -
i~ 30 -8 oo .1 80 ~
e -6 ’ = . 1080 —
. ms—ﬁ Srown fine’ to med. sind 1.0 =
! Browm gravelly silty sand w/ 0.0 e . - i
: r 3-8 1 itrace of clay _ i5ie LN E
i -
- . v H E .
et -
— 100 '°°"'L 510 iy e -
L 1000 ! $-11 | Gray gravallysendy stit 0.6 "0 -«?5., : - 71 1000 —
i , BES ; :
' i k
— & $-12 wo M E
3 .14 & 3
— £ 513 . H g . q
3 73 $-14 fLL. brown fine sand 0 . sy - o
._ 'SO 150 — .
“’
\ j
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o 'COMPOSITE BORING LOG  [eomme wa wwz ] .
. . ' . . ;

- P i ya .
" e : v T . . b
PROECT NO «st.9 PROJECT NAME METAOM SITE IWESTIGATION COMPILED BY C. wiTt DATE 1-8% | -|SHEET_1 OF_1
v - !
" ) L3 d . i _ - )
°  -Jueaes] ors et . Sample Jor A  Samema‘ Log ooris aswsonen .
« [ Pens Messepace coun miavie . ’
uit | reer m - Soll W"' . 9 .0;‘ “.;' - w00 Seet Rl 4
- ' .
1 .1 lb‘nld r‘-— |:'mty Nr os' - k
b [ $11t W/ fine sand layer L : - , '
1100 S ) ’luuc _ ] wwee — %
, 3-2 | Lt. brman sdightly 381ty fine X | -
... K ts coarse w grave [ 4 .
- . / L . . - .
P -3 -
- a L . - K ..-
= - 1 - »
. . . o ;
e, Grey 1), lllly'"u%uu 0.8 - : 7 b '
k- 20 -4 ued o/ troco of g1 | . . ] sl ) P
T ' - I DR . 1 Y .
, -8 JLt. rom fins tomnd. sadw/ [ - 0.8 -3 N
I L_: | trace of siit : - ] wese 1
S 37 l:i'tn- te med. sand w/ trace o8 7 :
. s : .
4. 3 n ) A - . -J .
. -8 [ Lt brem- ine 1204 o . o8 » A .
x : . . : i
3.9 |Orom fine % asd. sand W 0.5 ] !
§ — . | troce of coarse sand and . ‘ - '
- [ grovel . \‘ | . .r
F s$-11_ | srown fine sand, th1n)y Yemi- 1.0 - .
© 100, r _ sated w/ silt layers § 00—
] A I $-12 - .
.. . 3 . 3 .
- ’ = $-13 ...r—.._. [P S I . = . .
- J ) b 7 " i
. 130 . . . 150 — 'l
Wh — ’ . ) -
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i © e ‘e - ’ )
. . o : COéPOSITE BORING LOG BORING * NO. MW-13D
4 : - . ’ ‘ ’\3 ]
1y . . 4 p 1 L .
PROJECT MO &es.0) PROJECT NAME WTAUOM-SITE lm‘*‘l’lﬂ COMPIWED BY c.witg - DATE ll-.& SHEET_1 _OF_1
'f , : Grsalisn| Sevin | so Sampte Sor _ou* . Samaa Log Oeptn | Wievauen 3
i . -lt:. Popt m " Sell Dessriplion . 3 [ Lo ’; “-u;o' -H.m ‘ l':| hu:t"
) B .
1, 1 . ) ;
I - - :
) L -
| { R _
\g\/’_ on8 - ' \ - 1000 -] ,
' . e 7 —
3 . X ¢ . E
! ; w0 $-1 | oray siity fine ssad (B ¢ e —
i H s-2 . B
; B $) . ]
. ! 1 ) - T 3
: $-4 | Gray sendy 111t w gravel 0.8 _
: 3 o i - ’/
i /—' + | . N \
3 » ‘;“/ } . —:
= - , . ]
. -l 3
E . L- '
.. 3 : : _
~ | -
s . - N
- — l *
[ ]
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COMPOSITE BORING LOG

-

s

BORING . NO.  MW-14S

PROJECT NAME METAMOM SITE [WWESTIGATION

COMPILED BY . waTt

SHEET_| OF_2

Oepth | Cievatima)’
. ) n Feey
00 L Feet | MBL

gy

$-10

-1

s-12

$-13

Sroun flae to med. sond W
troce of cearse sasd

lr-.‘lln to cearss samd W

roam fine sand

Fine to Coarse_sand and gravel
iad cobble fregeests’ -

Srown fine send

e Anslysis
e o Se8 Description Sdupace | Anstyd
> | rewm to reddish brewm s). 3ilty iip
$-1 | aed. te coerse sand W trace of
sravel '
$2 [Lt. rmm fine same 1.0

0.8

i1lo
o5

XX - o=




- COMPOSITE BORING LOG ' BORING NO. MW-135°
. . . . o * . . . 4
PROJECT NQ  4466.9) PROJECT NAME  METARORA SITE IWESTIGATION COMPILED BY c. watE DATE  11-8 - | SHEET_|_OF_{
L ' .
Gievalion | Depta Stasie Sokt Sample dor|  OVA . Gomma Leg Orpth | Kievation
“uil | reer Lewd e Solt Description =~y B+ son T e e oo !:l_ Pt .
2 . . ~ ' . -
_ J $-1 | Brdm gravelly stity sand w/ .0 : . :
N = trace of clay - s : 7
] $-2 {Lt. brows wed. te coarse sond 0.3 o P : 3
F— w/ trace of grave) L. ) FoAY ]
5 i . . 9.5 i . -
. $-3 . - " . b -
= . e . -
- e |- r’" A S 4 nw
3 $-5 | LL. browm fine te med. sand 0.2 : = : -
. — 30 w trace of slit N s I _ . 50 —
= N 3.6 | Srowm 311ty gravelly send 0.3 5 , T
N - to sandy gravel - - . _ ) -
3 : ‘ [ ] . a ) _-:
- ' 4
- g
- o« = @ . o : ~ 3
— 1050 | L $-9 | srown fine to med. sand 0.2 ] . : i1 ' ' — 1050 —
___ 00 ’ 3-10 | Srowm gravelly silty sand * Y Ay o . . ..m -
4 3
' :_ H s11 | Lt. vrows s11ty fine sana ° 23 _ s . ¢ _ —3
, .
— 1000




'~ COMPOSITE BORING LOG: . BORING NO. MW-4D .
. v ' ] I !
5 » i’
PROJECT NO .- 8.9 PROJECT 'NAME ° ETAOM SITE INVESTIGATION COMPILED BY C. wiITE DATE 1-8 . SHEET, 1 _OF_| i"
nhﬂ'l:'a eptn Sait T et N e | T eamma Leg Depih | Krevarion o
“F | e = I o el B e~ S I N O R
. Xxre(n . : - ‘e
R = Koag , e
. ] el ) j }
B - 3 ‘g’.: - ) i -
- o) “ _ > ]
3 . }}{ . L - L
— M 31 Y] w H 4 S
— 100 | 4 1000 -
— 180 - 180 ~ [
i 1 b ' - H s | 11, 4 1 .
— ﬂ $-3 | Oark gray .clay-siit 0.6 o M . ~3 N N
i * i . N
_ . i
- - . K ,
'.— . \'nr : N -—- "
1 ; . 1
- - : -
L .
3 E I
— E t
- ) a 3 !
2 4 . . .
3 ] o N——
\‘r E
- -3 (l




3 . - L] .
. COMPOSITE BORING LOG BORING NO. MW-14S
PROECT NQ 5.9 PROJECT NAME  sETAOBA SITE INVESTIGATION COMPILED BY ¢, wiTe DATE )18 SHEET 2 OF_2 .
lhnruo. Do:!l l.:l* Jor ‘::'A.. Gamma Leg : Depth | Kievation
- { g ..
..::‘ fout (] o.mnn "".‘”. poids ’0: M;or -luum | o I:‘::ol
5 ‘ be E
. _ Brom med. to coorse sand ' 2.0 . -
- 3000 1 - ) ] 1000 —
3 L 18 | kt. Srem tine to med. sand 0.4
wo | oo M1 ¥ | trace of si1t snd cosrse * . 130 —
3 .. , sand . L
= <] 3-17 | sray-stity clay.te clayey siit 20| o0 e n —
...-;-' thialy lam'd w/ 3iit layers ’\t;
i 3-18 | Gray pravelly sandy silt 2.0 wo ] 3
i [ - ERS
» 5,
- —
— -
3 . -
4
] k

.




- —' )
] 2 ,
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) " COMPOSITE BORING LOG ) BORING NQ MW-155 A
r : ’ - : i
. * - . !
. ) » .
PROECT NO Hs.0 PROJECT NAME  METAOMA SITE INVESTIGATION COMPILED BY C. MITE DATE™ u-m SHEET | OF_1
(-nruu Depth Salt . :::vhhr OVA“‘ Samma Loy . Oepah | Etevarion '3
| . o Anel -
Ol | . tew Descriptien oem | oem s00 000 T a0 pom | il :
L l?i:-IO.).: Lt. browm sandy . E s
siit - '
— .81 ]10.3-11.5: browm st svel- ’ = ;-
3 " 1) sand iAd I {
R $-2 [Lt. brewn flne te asd. ssnd ] 1 oo 3
— 1308 | W trace of grovy) ) . ] i
- 53 [1e. browm tine to coorse 1aad | 0.0 : - O
— 54 |ic. brma sonty gravet - 0.0 N E 2 - — I
o §0 s.' 4 : .I ° 0 — .- ..
- ’ F . - ‘--
— $-¢ ey -3 i,
5 R a1 1 e v
= -7 | Lt brom fiae te med. sead w/ 0.0 e - — !
L 100 | trace of .gravel U s ] 1080 :
g = 3-8 | Lt. brewm gravelly flos to 0.3 . R s = .
1 csarse J &£ 3 | )
1
= $-9 . i T '
. N _ ,
— 100 K s N i 100 — '
= M -1 i 7
] i !
N = ﬁ $-12 | Lt.. brown (ine o mnd. sand 0.3 ° 2 . 1 1000 - ¢
r- 000 w trace of siit : E o l
B I |
-~ . ‘ . ] l
1
— 150 / 1% — '
. !




"COMPOSITE BORING LOG . BORING NO._ MW-15D

PROJECT NO 8.9 PROJECT NAME MTAOM SITE IwESTIGATION - COMPILED - BY C. WITE DATE 11-m SHEET_) OF_ 1
a-ru.- n.:n Solt ) ) l.:nh dar °w:u Samma Leg Depth | Kreverion
» Pent r e] Aasty L . -

uiL | reer fmber| . sem Descrigtion L - poon " 00 Ty e oo o |t

= N $-1 JLL. broam fine to med. sand 0.) . ! -
- om | w trace of siit - . 1 1000 —
= LL. browm to clayey siit 0.y M p -3
w 2 W trace of t':_,ml ) ' ¢ é |
. _ 153 | orey sitgatly samty vt 0.3 w M p .
b - -
—190 T -4 |[Gray gravelly silty sand 0.3 ‘e T . > "
3 E
— / h
X 3
= —
5 B
..' " -
- -
i 3
L =
’ —
! 3
. L




.COMPOSITE BORING LOG

BORING NO MW-16

PROJECT NAME  MTAOM SITE MYESTIGATION COMPILED BY ¢. wiit DATE 11-% SHEET_} OF _1
Srevaiion] Oepih Seld . Sample Jor OVA.‘. [ Leog . Deptd (n:uh-
-
Ll N - St Bescription - B o | ros? I e = i

t : . TN I
— -1 Srowm siity send w trace of 1.0 Yl —
3 prave) o d
= %‘?‘%ﬁ _
i 3-2 | Le. brom fine sand w trace 1.0 RA i
of siit : 5 E

u 3 | orem s1igntly silty med. ts 1.0 e 3
2 : fine sand W gravel ¢ ] E
» +4 Sroum fine ta cosrse sand ] 1.0 _.

— 90 (t. bram to groy grevelly 0.5 30 {000
[~ 1080 1 w4 and. to cosrse sund C g
- s_‘ —
- » k-
. -8 -
—~ M 3-9 —
b > -

. L wo Ls.u Srowe sed. Lo Caarse sand and 0.5 . 00 — |m4
— 1000 gravel : 4
— ﬁu& . =
1 3
~—3
b ‘ 7
—3
4 E
o - 150 —3




- * COMPOSITE BORING LOG - BORING NO. MW-17S

N [ 4
PROJECT NAME  mETAMORA SITE [NVESTIGATION COMAILED BY c. wiITE DATE 11-86 - | SHEET_1_OF__1
Solt . Sample Jar ova Samma Leog Depth | Kievation
Me Anatysis L ; - n Feet
m Selt Descriplion O::.l" ot - so: ‘mun;'o' minte oot ‘“:0
. — 1050 —
‘ 3
- 0 —
-1 Srowm (ine to med. sand -
. . &
$-2 Browm fine tand —1 1000 _J
3
100 —:
150 —3




COMPOSITE BORING LOG

-

BORING NO MW-17D

PROECT NO a0 PROJECT NAME METAMOM SITE INVESTIGATION COMPILED BY ¢. it DATE SHEET 1 OF 1
Ln;-u- Depth Selt Sarmple Jas ou* Samma Log Oepin | Drevation
st - Hesdspace | Anaty n
ot | o o o Se4 Dercription s " o Sonts pee minte A C XL
. L ]
- $-1 Lt. browm to grey gravelly 4.0 -
. 3 siity sond — ] E '

—~ 1068 §— -2 ] Lt. brem stity sand y &8 ~ —3 1050 —
- -y
- $-3 | Lt. brown slightly silty fine 8 .
sand w/ trace of gravel /m i

o A

. — -4 | Lt. brem fins sand W trece . 1.0 -
3 of silt : 3
— 0 t-6 | Lt. browm gravelly fine te X 0 —
3 and. sand ' [ 3
— $6 | L1 browm Tine to med. 1and 1.0 . 2 =
3 w trecs of pravel S E

1000 - 37 | Lt. browm sandy 11t W/ trace .0 “o -3 1000
B * L of grave) 3
= 3-8 ] Lt. browm to pray fine ts med. 1.0 nD i
3 * | sand E
! — $-9 Lt. brown fine to med. sond 1.8 ND -
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Rssults of quality control measurements for selected aquatic

Table 1.
parameters.
Date Mesasured EPA Raference Standard
of Value Trus Valus Acceptance Range
Parameter Analysis (mg/1) (wg/1) (mg/1)
Alkalinity 9/04/85 33.9 3.4 31.1 --37.7
9/05/85 3.3 4.4 31.1 - 37.7
Ammonis 9/09/85 1.46 1.52 1. 1.70
9/11/85 1.45 1.52 1£34/= 1.70
9/19/8S 1.57 ;.52 1.% - 1.70
011 and Greaase 9/05/85 19.1 20.0 15.4 - 22.8
’ 9/10/8S 21.0 20.0 15.4 - 22.8
" Phenolics 9/14/85 u.7 36.0 NA2
(10 ug/l) 9/16/85 33.6 36.0 MA
9/18/8S% 3.3 36.0 . NA
9/19/858 34.3 36.0 A
Sulfate 9/09/85 88.9 95.3 -83.5 -103.3
Nitrogen 9/24/85 4.41 4.78 4,32 - S.44
9/24/85 4.62 4.78 4,32 - S.44
Total Organic 9/12/8S 58.8 61.13 49.2 - 72.0
9/12/85 53 8 61.3 49.2 - 72.0
9/12/85% 58.4 61.3 49.2 - 72.0
9/12/85 59.8 61.3 49.2 - 72.0
Total Phosphorus 9/06/8S% 0.99 1.03 0.94 - 1.18
. 9/11/8S 0.97 1.03 0.94 - 1.18

L3

1 Cotresponds to the nportod 95X confidence interval o! the
standard’s true value.

2

HA = uoc available for this EPA Raferencs SCI%Flrd-

Y




Table 2. Rasults of qualigy control measurements for selected elements.

«

Date Messured 'EPA Reference Standard
of Value True Valus Acceptance hn;ol
Paramster Analysis (ag/1) (mg/1) (mg/1)
Antimony nc © 0 0.102 . 0.082 - 0.122
Arsenic 9/13/8% 0.02S 0.027 0.022 - 0.032
9/13/8S 0.024 0.027 0.022 - 0.032
9/13/85 0.023 0.027 ~0.022, - 0.032
 Cadmium 9/05/85 0.030 0.037 0.030 - 0.044
9/05/85 0.03% 0.037 0.030 - 0.044 \
9/05/85 0.032 0.037 0.030 - ‘0.044 g
Calcium 9/17/85 7.24 7.50 6.00 - 9.
9/17/85 7.20 7.50 . 6.00.- 9.00
9/17/85 6.90 7.50 6.00 -.9
Chromium 9/18/85 0.248 0.258 0.206 - 0.310 -
. 9/18/85 0.220 0.258 0.206 o 310 .
9/18/85 0.250 0.258 0.206 -'0.310
Copper 9/09/85 0.290 0.335 0.268 - o:soz.
9/09/85 . 0.330 0.33% - 0,268 - 07402
9/09/85 0.300 0.335 0.268 - 0,402
Iron 9/06/85 0.814 . 0.789 0.631 - 0.947
9/06/8S 0.780 - 0789 0.631 - 0.947
9/06/85 -0.730 0.789 0.631 - 0.9A7
Lead X 8/30/85 0.358 0.430 0.344 - 0.516 - »
- 8/30/8S 0.350 0,430 0.3%4 = 0.516
. 8/30/85 0.410 0.430 0.344 -10.516
Magnesium 9/16/8S 0.486 0.500 0.400 =.0.600°
9/16/85 0.470 0.500 0.400 - 0.600
9/16/85 0.450 0.500 0.400 - 0.600
Mercury 9/11/8S . 0.313 0.309 0.240 - 0.360
9/11/85 0.244 : 0.300 0.240 - 0.360
Nickel 9/05/8S 0.178 0.206 0.165 - 0.247
_ 9/05/85 "~ 0,200 1 0.206 0,165 = 0.247

9/05/85 0.180 ,0‘206 0.165 ~ 0.247




- - —— kd —— s —— e ' 4. A 3 bt .1 LY 7 ot y 2 e
Table 2. (continued)
£
Dutq\ lﬁuA"urod ~ EPA Reference Standard
’ of Value Trus Value Acceptance hn.ol
Parameter Analysis _(wg/1) (ug/1) : (ng/1)
Potassium 9/10/8S 1.57 1.0 /iLzo - 1.80 -
9/10/85 1.30 1.50 . 1.20 - 1.80
9/10/85 1.20 1.50 1.20 - 1.80
Selenium 9/11/8S 0.010 0.010 0.008- 0.012
. 9/11/8S 0.009 0.010 0.008- 0.012
9/11/85 0.010 0.010 -0.008- 0.012
‘Sodium 9/10/85 1.61 1.50 1.20 - 1.80
9/10/85 © 1 1.30 1.50 .20 - 1,80
9/10/8S . 1.30 1.50 - 1.20 - 1.80
Zinc 9/09/85 0.358 0.415 - 0.332- 0.498
9/09/85 0.390 0.415 ) 0.332- 0.498
9/09/85% 0.39%0 0.415 . 0.332~ 0.498

g.

Corresponds to 80 - 1202 iccovcry of the standard after being
procsssed through the entire analytical procedure. -

Not cowpleted dus to lamp failure. New lamp obtained, analyses
undervay, and expect to forward results during week of Ooctober 7.

-
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's oo N .
State of ' Samples Rec’'e
ATTM: C. Menovsks . ~ Osta Reporied:  10/04/85
Enviroa. Sarvices Div. : .
?.0. Box 30020 . | ProjctMo:  4465-92
Lansing, MI 48909 Lab No.:
. ) J
= SAMPLE IDENTIFICATION
Client
PARAMETER
Lad
Qualicty Coantrol Msasurements J
: ) EPA Raference Standard _
Dats of Measured Valus True Value Accaptable ‘i'nn
Parameter Analysis {wg/1) . (=g/1) (ug/1) y
Ant imouy 09-25-85 0.093 0.097 0.078 - 0.116
09-25-8% 0.114 ' 0.097 . 0.078 - 0.116
09=-26~85 0.086 0.097 0.078 - 0:116

wwmmmmm.

ECORANGR e

Sainpiing Siw As Noted
Sampied By: I.C. Jordan Cospany

Superviedr Richard A. Kozens

leoutory Manager Authorization: 4465-91
Analyticsl Methoas: l. mwmummmomwsmuammw
: 7.

zmwtmmuumumwmmuw
Regiater, Vol. 44, No. 23], Dec. 3, 1978,
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Table 3. Results of quality control asasurements conducted on

September 19, 1985 for volatile organic compounds. . ".Jlu.
Measured EPA Raference Standard, WP 781

. Value True Value Acc,pupc. Range
Compound (ug/1) (pg/1) (pg/1)
Mathylene chloride 3.9 40.0 D - 88.4
1.1.-41chloro.:p.£; " 30.0 20.8 D - 48.7
Trans-1,2-dichloroethens  65.6 55.2 29.8 - 86.1
1,2-dichloroethane 38.0 25.0 . 12.3 - 38.8
Carbon tetrachlaride 28.6 26.6 . 18.6 = 37.2 o
1,2-dichloropropane 43.1 40.0 "¢ D - 8.0
Trichloroethene 51.2 49.6 35.2 - 77.9 ‘
Dibromochloromethans 2.9 ' 29.6 15.7 - 4@ °
1,1,2,2-cetrachloroethans 66.9 h‘;o.s 23.3 - 79.4
Chlorobenzens 0.9+ 40.6 16.9 - 64.6 K

1 Corrasponds to EPA's specifisd acceptance range tor_ percent recovery

for mathod 624.
2

D = Datected; result must be "zruur than zero.
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T Table 44 vt '
’ . Results of Qualicy Ccntrol Measuresents Candncud od
) Septembar 24, 1983 for Semi-Volatile Organic
in EPA Reference Standard WP482, .
Basa/Neutral Extractables I, Concentrate 2

s ~

- .

Naasured A Reference 3Standard 48

Valae True Valus Acceptance ln;.' . )
Compound : Oa/l) = (um (pg/L) S
Bis-2-chloroethylether- 293 r13 T 31-400 - .
1,3-Dichlorobenzans 117 - 148 . De25S \
1,2-Dichlorobenzens . 218 2350 . 80-323 N
Ni::osodipropyluiu ' 350 - 852 D-810 - N
Isophorons . 118 ' 149 31292 Y.

- Bis(2-chloroethaxy)msathans rLy) 258 84-469
1,2,4-Trichlorobenzane 186 256 . 113-364 N
Hexachlorobutadiene . ) SE 157 38-261 .- J

. 2-Chloranaphthalens . 154 251 151:296 : -
2,6-Dinitrotoluans 243 . 229 115-362 ‘
2,4-Dinitrotoluanse 271 277 108-383
Diethylphthalats 107 - 254 : D-290 N _

- Hexdchlorobenzens 2% %0 " D-532 ( ‘o«
Phenanthrene - 183 - 202 . 109-242 )
Dibutylphthalate 299 252 . 3-292. .

Pyrens : 458 298 . S=343 T v
Banzo(a)anthracens 348 315 04-430 - .
» Dioctylphthalate : N6 230 9-336
. Beazo(k)fluoranthens 476 %6 27-;”
: b Corrupondn to EPA's specified acceptancs ringe tor potcont ucov.ry for
\ Mathod 625. - ‘

-

D = Detected; result must bo"putu than zero.




______ — e A [ U S-S URON I LS

Table 4B .

Rasults of Quality Control luunrmnu cm:.d on
September 24, 1985 for Semi-Volatjje gnnic
Compounds in EPA Referencs Standard WP4L82,
Base/Neutral Extractables II, Concantrate &

. . o .
- : Measured - EPA Reference Standard, WP482
» ' . - . -Valus ‘rru Valus Accaptance- lnp*
o Compound - Cop/l) (ug/L) ——{ua/L) :
1,4- Dichlorobcum 21 251 50-311 .
O lu(!-chlorobopropyl)othu - 348 . 204 13-339
Hexsachlorocethane 126 ¥ 303 ' 121-342
Nitrobensens 310 373 . 131-671 s
- . Naphthalens - T 213 250 . $3-333
Dimethylphthalate . 206 / o4 D-452 —
Acenaphthans - 186 197 . 93-286
Fluorens - 187 250 148-303
o 4-Chlorophenyl phenylether - 34b . 376 94-591
~ 4-romophenyl phenylethsr 312 , 373 . 198-474 ,
Anthracane , 203 200 34-266 . - g
Fluoranthans S a2 -, 301 78-412 ' .
- lutylbcn;yl pathalate - 38 250 - . D-380
. 38, 209 _ 36-393 :
(z-.:hyihxyughmuu _ 331 153, 12-242
,%:xo(b)nno:naxm 228 . 203 49-323 2
Benzo(a)pyrens |, 270 : 226 38-363
‘Dibenzo(a,h)anthracens . 138 206 D-463 -
lcnso(g,h.j,)porylm s - 300  D-657
* Corresponds to EPA's spoclf.iod Accopunu ran;o for perceat ucovory
for Mathod 625. - )
D = Detected; result must be greater than zaro. . ) '
- ' IS
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. . . : Table 4C
a Results of Quslity Comtrol Measuremeats Conducted on
' Septembar 24, 1985 for Semi-Volatile Orgaaic
Compounds in EPA Reference Standsrd WP8S1,
Acid Extractables, Concentrate 2

-

Messured EPA Referencs Standard, WP482

Value . Trus Valus Accsptance Range*
Cospound _(ug/L) (ug/l) - (ug/L)
2-Chlorophenol 3% 300 69-402
2-Nitrophenol 197 250 - 73-455 f

_ Phenol 148 . 250 13-280

2,4-Dimethylphencl Co122 150 T 8-179
2,4~Dichlorophensl 188 ' 250 . 98-338
2,4,6-Trichlorophenol 19 " 250 93-360
4-Chlozro-3-sethylpheancl 102 225 $0-331
2-Methyl-4,6-dinitrophenol 492 750 D-1,358
Pentachlorophsnol . . 2% 378 53-660 '

— 4=Nitrophenol : " 76 250 : D-330

* Corresponds to EPA's specified scceptance range for percent recovery for
Method 625. . :

D = Detected; result sust be greater than zaero.

14

10.85.92
0003.0.0
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Table 4D '

Results of Quality Control Measuresents Conducted on
September 24, 1985 for Semi-Volatile Organic
Compounds in EPA Reference Standard WP8S1,
Pesticides, Concentrate &

Measured EPA Reference Standard, WP482

- Value True Valus Accaptance Range*
Compound gLy - (ug/L) (rg/L)
Beta-BHC -9 . 200 48-298
Endosulfen I 26 180 NA
4, -DDE - ob 40 2-54
4,4'-DOT - » 33 %0 "~ D-61

[

* Corresponds to EPA's specified accaptance rangs for parcent recovery for

Method 625.

NA= Not availsble; un.;o not provided by EPA.

D = Detected; result sust be greater :hq 20r0.




VEULWVWILAL WATE L JAMFLE RO '

e =~ .  e— . am e f APl e e ——. b 5 .ae e

D D 2 W N N T N 1O W S A B

WATER WELL RECORD WICHIGAN DEPARTUENT
Pa 1948 /51_3
1 LOCATION OF wgLy | ~ ’UILIC H!ALYN
Covary Twy. Freetion w* Sectian Neo. Town Renge 1
1-4/’¢¢-l. 37/40444, N ANT W SE w | 175 é um /2 e

" - vente And Dirsetian Hrom Nosd intersections
LT Y Y —

'3 owNER OF wELL:

Street eddress & City of Woll Losetion Lok
- - = : PR TS | § wELL DEPTN: (e )  Deve of lovon
2 P ORMATION beTow o° J?‘“"’:" ‘:"": )
5 Hc.u.-.u Un..-, Oviven Dvs |
looarel ”Sﬁm (20 "1 O Hotlew roa D Bered 0—
, o-uu. U Public Supply | m v—
y / /é lm.a 0O i Comaivtaning O Commersio|

, O Teetwen O
' Zﬁ ! En-,.:’-‘. E Toeestes L Wakded Emw. Above/Baiae

im. vw / ZQH. Degth :W / .

y’ "u*v__“_lh/'l
) ?You
8 screen: _
-._ﬁz__ﬁ.CZKL PR £
“Slee /G QJ L—e.‘ J !

h'--t-Lig-hN-_L&J‘

2~y /! U:’,‘/.

F '
fises N-vfﬁlﬂa w.//ﬂms I

STATIC WATER L!v!l.
N, belgw lend ()

10 PUMPING LEVEL bolow lond soriens

_/_:r:Q.h. oﬁv-.lhu » » 410 9.8,

————————t . 1Ot e WS . pummpie, -l .p .0

11 wATER QUALITY e Parvs Por Million: ™
. Chierides (Cl)

lran (Fo

Mosdmaa &

WELL HEAD COMPLETION: L in Approved Pit
B Pivess adogeor [T 12 Above Grade

-13 GROUTING: ===
Woll Growrad? (J Yeo (J we

sovertel; ) Mear C 0O
Dopth: Prem . e __h.

1 saniTarY: Aos/c &7 Yire o'/o/t,//.‘:j

Nosrest Sourvs of possibie tenteminetion

oot Db Troe
Well Goinboered vpon samplovien [J Yoo [ Mo

15 romr.
- " ry .
l—hﬂ n_L_'_.

L—vhdbwﬂuﬂh ---’-.L-au

N\

Tyoo:r mw* D

2o D) Sevipreornmy

l
F Remerts. slovetion. soures ol dprl, ore.

ASLD ™FO. BY DAILER. (TEM MO

- «COMACTED BY.
h
-

17 WATER WELL CONTRACTOR'S CERTIPICATION:

This well wes ¢rilied under my (wrisdiction ond this repert {5 Wuse ’
s the beet of my hnowicdge end bellef.
o277

e

I ‘j
AEEIATENED SwBINEES SamE ageIaTRA TION w8,




GEOLOGIC AL SURVEY SAMPLE e. E

| WATER WELL RECORD
ACT 204  -Pa 1068

o=
oo

[} _Locarion oF wew |

T B Nome :
zéd-geeb e /a2 0 rar

S mmme v . B emes o A a— . - a— -

CJ

MICHIGAN DEPARTMENT / ST sl
. PUBLIC HEALTH

e /4770,
% b} L

J

Jistence ‘Ang Direcrion 11om Ress Imersectiens

Sireet sJeress & Civ of Well Locandh

&

Cecols -15:"!" T SeS1IoA Below Shewch e T WL O
T P 370" n 7
- d e e ) M’I n - B Scaetonr [ aeen  [Jowen U Ow
| ] 1 . ”'oﬂ l‘,’ Hollow red Jotved Sores
* "‘."T"%"T /‘ Ac//’ st ™ Pubiie Susely InSuswy
e L et g e Dimames O s Comsiimnns 3 Commrrs,
! X . oot Wl
l ! 4' i : _L : C“"'ﬂ Treooned 7] weises [ | weigm: aspveSuren
[——" - > Orem . jortses __ 7 n
9 FOMMATION Tt | R row or .4/_* o /G Den (wergm __LL wasn.
sTRatum | svMaTM | e . h Deswn  DrveSnee? ves e [] |

o 2]

Z

’

/@-_; oo P20 L5 vin: 82
7¥7°

¥ sTanan:

e/ & & {2 Lqret y'
S VA noe 120 n.

.d —33’

/70

24,35 /e
Finings: P4 od
ﬂeo,greng /ae /r(,

9 STATIC WATER LEVEL
. palow 1ang Surtece

10 PLAING LIVEL boiow o0 surtaes '

&Z"—M"'ﬂ -—-mi_uﬂ-

n umOuum.-mr-mum- ——

tron (Fol Chieriges (CH)

Hordnae e Other

T2 wiLL HEAD COMPLEITION: D..A.“’"
sioss Assmrer  [112 A-nanu

13 weil Growed? [ ] ves PA%ee - -
O wmac

—

O

vEsg a BED SuggY ¥ SEESEP

N 1)

16 Remerks. elovetion, sowce of deta, etc.

[-¥- ¥ 100m (Rev. 12-881

17 WATER WELL CONTRACTOR'S CERTIFICATION:

This woil wes @rilies vhder my nmol-ﬂ-on angd ey rebeM 18 wve

GEOLOGICAL SURVEY COPY




——= C . f—r e e

S dmme o em——— . cu o . o

GEOLOGICAL SURVEY SawLE No. :: o [ ” D[ 1] - Il ] lJ

.. 1a7: WATER WELL RECORD X7 MCHIGAN DEPANTMENT /S ST
AP Q2 i3 ACT 284 Pa 1988 _ . -
;__ LOCATION OF WELL _ | c Iy “fvy [ }5 PUBLIC HEALTH:
iy - TTowm ran h.\rg' ‘ Section Numi ‘Town N Range Numbe:
— Z / gdrro S — ' ! é N
BV w A e, Da g ipn 11 g inrerseciions ’ o OwNER OF WELLL -
’75 VA Zf’n re

oo’ £ L Lo/ IV

Stieet sceves & City of Vewll mn-dh

LOC My w lh‘"," TA SwCiion Pelowe Suerch Mae: =
o : ' /20 n 20772
_.}-.:- - - /2(7/”///064 %7/6 ‘Dc..n:.u Retery O ovven Oow
. | i ! ¢ (‘ ) Moitow 1od Jotted D Sered
Fom=- .:. - T — gL ;{' 6 ust: DA Demesurc Pusiic Suwoly Inguswry
L_ -,l- _1l_ - , Irngation D Air Conditioning D Conwmercia
I ! T T J :L . ot Well . )
-t I s E/. . . T CARING: ?hmé weions ] | wegm: Aneve/owrow
[ 1 - 's( - © OJ . Oram. : Svurtace / ~.
E FORMATION' bk viadd ILLALRA 1-». w /' é_é.n. Desth | Weighm L wasrn.
STRATYM ITRAT U™ a0 te —_#.Desth | Drive Shoe? Yes R ine C_
. 8 SCRuEN: ‘
_&ﬁuuﬁ./ Va9 ’ /Ob ’ Tyee: I”/ K 3 P) = ”
: ’ 4 l»u/M/:LGZ Longth _L__
ﬁA_/d“ -

20 /20 4&%«.
i ./ ] . ’ Vs Fitiings: s: : '
| #po \r70 ”‘””’L‘%‘&é“ _
9 STATIC waTen (VL i
L2C 1. veiew 100 surtese 1
10 PUMPING LEVEL below Land swrfsce

(‘{n.m;m.mmi-{_u.m '

n. sher ___ Mre. . BB\
11 WATER QUALITY 1n Ports Par wilisen: |, —

1ron (fe) Chieriden (CI)

b JO— |
12 wiLL HEAD COMPLETION: - [] 1n Asevevee M1

[] Pr11ees asemer TR 12°° Aveve Giase l
13 wanr arowee? [ ves [ | ne

D Nest Comom DI-!-NM ﬂ %&L&L__.

) . - 14 pearent Sowres of .g.a.n comamunstion _

i GO ton ] O _SaC 1
N T :::'o:omu“ uDSN COMPITtion Yoo

— - —
oiff
{
z
s

. £ ne smanaites

L4 Veits

!
i
|

—— |

\.camesnty ____ 0P ' l
}
b

Longeh of bn.ﬂ..
Tves: ) Submarsivte .
O O nesisreconna

! USE 4 3o B=ELY 17 meLetd

.16 Remarks. elevation. sowce of asta. etc. 17 WATER WELL CONTRACTOR'S CERTIFICATION:
) Thia woll was Bviligl vABer My JWHISECLIONA SNP 1Rl (EDEN 1B TTue

i SI0ED UL 61 by _ ~
_" . RO my S‘-
l Moomow gy -

DeYe 1000 1Rey. 12-@0

GEOLOGICAL SURVEY COPY




B L T

.

-

B ) TSI ISy

le et d e o o e——— ¢ — - 1 =

\j

-— aan.

i

""""""""""""":’“ L J s i Je e 4 et Je 111
¢ WATER WELL RECORD " MICHIGAM DEPARTMENT
: ACT 294 pa IS . or 75-C
.ITaTion OF wELL | e o oi el ad PUBLIC MEALTH
enty Twp. Frostion Seetion Me. Town Renge
AReck | Jler o s ; W u i A | £ we]| [ tew
.;/-./M. [z.:".‘/"/_,{.“(/m sections [O'Nll “. ] 3 owner OF weLL: 0 )
2evr address & Ciny of Well Lowation M e, r,s Me R
“Twickugss | ogrTn 18 . —
FonuaTion ot |Sraare | /D s £ 9
> - . , [ Canrat  Uleey " Lodws  Ubw|
e S A,/ / / Duﬁl;-)d 8»-4 0 seres O—
7 T , 6 USE: L& Demestie Publis s-..l, indwewy
5&/ 7 A,/ ﬂ[ H V4 ? ?S// DIM.-I- DMIC.‘!I.M.. 0 Commentiel
— 4 = , ; O Teerwet O
=L = (! ‘e / 3_&__&5_1_ 7 SANG:  threeded O IoH-dD:H.J'h- Above/Raimw
> /25
, - . ’ ——l. to . M ~N—L_h-
L iecs éZLs/ =3 L7 T Ev.a.n.gz_zam.
d "y s=radt; Dogth 1Orive Shee? vuﬂgﬂ
Sl /"J C".Z/SZ/&/ &< A’ lscnm
i | PPN Wﬁﬂ( —2
10]6/71147! < AND Y74 /7f
- - . A "'"“—44———
Lo R~ S AND Y/ 2RV 2t s«hw—-..Aﬁn.-‘_ZKi_h |
| e 2 D pe £ A/ Dacit
; \ 9 sTATIC 'AT?L!V!L
! #1. bolow lend surlese
| 10 PUMPING LEVEL below tond surtess
: y b, ahw.-,.hn. [ 07, s-p.m.
—ee— b, oSt b ..
;' 11 WATER QUALITY ia Perns Por Millicn:
i ron (Pl Chlerides (C1)
‘ , _
| | NT—F=<X T D
| 12 weLL HEAD COMPLETION: [ in Approved Pit
L Pitless Ade 2" Above Grade
| Yol Grasend? B Fen O Mo :
Mowrtel: [ oot Coment G’M-
Doptts PrealD . mpAh
M saniTaARY: ) .
Hograst Soures of possible _‘:ﬂ- .
’ L %7#
Weoll diviniosred vpen sompletieon ano
15 rume: . )
[T — s Neame.
Mode! Nemb Y]
Léngth of Drep Plpa . O-o-dn_z.ﬁ LM,
Tybe: [] Submerst 0
A4
16 Remerks, slovetion. sowree of dave, ota. 17 water weLL CONTRACTOR'S CERTIFICATION:
This well wes drilied under my jurisdictian end Whis repert ls rue .
ve.the best of vy hnowledge ond belief, .
ﬁ/fw ‘ Frld _Li Ll
AgEIS TERLS SysIal s vaml KM vRATIEE BO.
~ “.,...S/f"' C:[//r/r,j///LLLc A’JL‘
y e (‘;:: 5z 45 4
. uv_..._.nl.. VEPARSSN VAT IVE .

T
_

GEOLOGICAL SURVEY COPY




GIOLOGICAL SURVEY SAMPLE Ne. . ' il
. B , !

A WATER WELL RECORD MICHIGAN DEPARTMENT  / S™- ot
ACT 204 Pa \DCI K ; : '
| LOCATION OF WELL | . St / o PUBLIC HEALTH
[Cauny, Tow o Name ractio Aot rion own Asnge Numoer
‘ /;:M Aerta_ 2N % 15" 6 nml| /O va
= gOrs1encd Anc Direction lrom Rosd Inlersect ions OwNER OF wilL: : :
LoC e -n!n‘ . > B o
IR W 4IPS w  F-a9 7/ '
—d oo W..A/ ol IS B cenie e O aeery [0 Orven Oow
' 1 ! ,Az/ < Hollow ree Jovtod [ )
e -:-— T ) —IL- T W . . 6 ust: Pl oomenic Public Susely 1ngustry
L_ S R o A & [Dimmuu O aircomsmoning [ Commercint
l -" T T ’ ‘ . ”4/‘# Tesy well
\ N 0 _L ) CASING: Thressot ! werees 'm-.m: Asove/ FUTOR
Oiom. !
[ Vit } lldlt. / .
2 FORMATION T2 | worrow or —é"" w /Lo oum | weiom _LLtwe/n.
‘ sTAaTuM | sTRATUM | ____in 16 f, Deotn ; Deive Snee? vnﬂ’m 0
| SCAREN:
. / . / /a Tyoe: M' — D0 j’
5 . ”
~— - Slu.h-_l_za LO':IH
ivﬂ/)d‘ JL’./‘—;f //0 /20 hmmé“;"#/ ’i’_ L
[ Fintings: ¥ ¥4
o Pay c/ ' 5 | sewS” PR
f 9 STATIC WATEA LIVEL T
Lizler élzaa? ;ga‘z ’/é",g/ & 7 ! /2O . verew 1ona serises
‘ 10 HAPING LEVEIL Metow (ond surtece —
: /725 n.'nw‘?_‘/m.m-n__é’__um
o __wa.0oumeng . 5.0.M
11 WATER QUALITY in Parts Per Milllen: —
iron (Fe) —— Chieriges ICI1!
! umn;u er— 1 VOV
'2 WELL MEAD COMPLETION: D tn Agerevec Pu z /
[] pritess asaprer P12 Avove Groce =72 4.
o . ] 13 weit. Growed? [ Jves [ ] e
i O wenc D semenne O
- ’ Oenth:  Srom . o .
: 14 wesrest Sowroe of .-u-n-u
Zﬁ 2 '/"// 2 tvee
well ais won coraintion PTves [] e
‘ ) ' 15 sne: Mot insraiied
‘ sgnet ‘s Name ks T
- SS AV =72 "%V:" JelO
‘Longth of Dres Pive, n. sasechy D g o,
Tvoe: [Fiwnursinte .
L Vel & Bup pugkY If wIECRED
1 16 Remarks. slevation, source Of dsta. #ic. 17 WATER WELL CONTRACTOR'S CERTIFICATION:
. : This well was orilieg vnger my mﬂnoenoa Ong 1TeE 1EDe 18 Tue
e NG BY g
e _.l ) = SLER, 1om =
~ o ‘. ‘
roo
—
beve . 1000 (hov. 12-08)

GEOLOGICAL SURVEY COPY




GEOLOGICAL SURVEY SAMPLE Ne.

A T Pty b b L S .

S I ) A O O A O A

WATER WELL RECORD WICHIGAN DEPARTMENT ~
ACT 294 PA 1948 . or - /J’ -
1 LocaTionof werL | R N T e . PUBLIC HEALTH ~
Covnry Tws. ’ Froation Seation Me. Touwn . Ronge
- ~
l%p e 7.4 Q4L ,G/) . i A ' ”
' . toned thon frem Road M oriett

;/' ,” / [‘/ .

2

FOII.ATIN

P
oy ///J/ry 7, /.///ﬁ—

Srvont oddrass & City of Woll Loaeti

n of VELL, T/

E"_ﬂﬂ——n]

WELL DEPTH: (sompleted) Deve of Complotion

L}
sTaATom 2L w DL L2 L

= B

, 3 JdCable seel U Retary 7 L] Orivin Dug
/ /' Otetowred  Jioned  [Jbered O—

- § USt. [ Tameetic 1) Public Somly L) Indwerry

2 ) IIMD L C 7 RV @ ’ ’ O ivigetien O A Conditioning [ Commerniel
j 7 =, ‘ O tess wet O
| = s MDD 2 ﬁﬁ/_ 7 DE!I_E. LI - -u-dDu'uouM- AbeveRaigr
" 2| Gt o Des |u-h-o___L_h.
<2V _,43 " Z 7/ :;:ﬁg.?".!hﬂ:
ﬂ/-'/' i_f(c :AA’L(/&/’ '7.4.[/[. q 2/ ',Cl!lﬂ: ) T ) . .
" 4 /,‘t#’;zz. P agi’g Dl % 2
_ - w..:é.a__u-n_éﬁ'___

- Flﬂhgu: 413 I 2

S sTATIC wATER uvzl.
. below |

10 PUMPING LEVEL bolew u surfove
/: #. ohb’_hn. pumpin /L" s.0.m. |

——lt. S Vs, pumpd — P W,

11 WATER QUALITY in Ports Por Milliam:
fron (Po)e . Chiloridos (Q)

e pm——mr o

12 weLL MEAD COuPLTTION: [ in Approved P’ i
[ Pirtess Adepror LT3 Above Grede

D e % O we

Motriel: (] Moer Comem B’M
Doptive Prea )i w2/ 5.

14 sanrtany:

'e . Noarest Seures of possible conmeminetion
T : E ot < - oo
¥ Woll disiniosted vpan semglotion ug_lo
' 15 rump:
tonvissrwer's Neme. —
Model Nombac - (] DO

Longth of Drop Plpae . 009001y B.P M.
m. ju] bbbl Q
£

Jot

16 Remerhs, viovetion, soures ol deve, ove.

17 waTEn ¢PLL CONTRACTOR'S CERTIFIEATION:

This well wes drvilled under my jurisdigtion ond Whis repert ia wwe
to the beet of ooy bnowiedpe ond beliel,

- )< _[{_*WAJ’ u'—:%%r

GEOLOGICAL SURVEY COPY




- - . . . . - RN C e e e et ke e N ca——. . . - i -

CEOLOGICAL SURVEY SAMPLE Me. | IL” JJL.J' H lJ “ ]J'l ] Li

WATER WELL RECORD MICHIGAN DEPARTMENT
ACT 294 AN an or /5 9

1 LocaTion oF werL | NE w PUBLIC MEALTH

Couwnty Twp. Fnﬂb-#‘ ,,& Seetion Na. Town Renge
L L‘t/: S e ﬁc/lmolb % Y 75 & "l o tal

‘ense And Direstion frem Reed Imersections EO'N!I ~ l 3 OwNER OF WELL:
N-SI,{:. _/' QC’J{" S.f. . . F‘I/L(‘I// .:4’!
Voo 4 E oF Blesd MRl Mddoss L/ ¥ 07 Low :
- [Srmeet addrwss & City of Woli Losetion Sy P /hu{
- . huc:'-“ pEPTNTY | § wE LL DI r'rm {campleted) Dete of Complotion

i romusTion o . PPy

— AL g c.u- -..l L Revery Oriven Dve

Ma:uné% VAV AR V2~ Wolowred Uliened Ooerns O

. i , S use, HM“. TM"C Supsly U Induotry
ML za’l 2 O imgenen O A Condivioning [ Commersial-
' / , B Teerwets O

mry ée“ , ",7 2 o xc 7/ T2 S7 |7 En‘ N Thrveded S5 Verded O iMeights AboveLhaiom

. %—h ‘e / ‘-" |“b.——-g.h

"0‘ ﬂ—.‘L—'M-

—gin. % aeatt, Dogth ,o.., Shoe? YoulZme i

8 scrgen:

TM'Q Bleua2
L] . ¢ N
$ot baronanl L2 0. wd LEZ_ 5.
Fitings: NN A ’/""
y7i

[ £ 2,

9 sTATIC waTER LEVEL

JJ'I . bolow ignd pyrioee
10 PUMPING LEVEL bolow lond serbess

. ‘ ; A_.z-h. oﬁu.T..hn Pump. A P W
: Y, FI e W0, pmpiorg ... a.0.m,

1] WATER QUALITY in Perrs Por Millien:
teon (Po) e Chilerides (CI)

Haed a

; 12 weLL HEAD COMPLETION: ] in Approved Pi
) Plriges Ade 12°* Abowe Grede
13 crodTiNG:

Yell Growtad? (J Yoo D e

Mesariel; D Howe C
] Depths Frem N, it
| . . 14 saNITARY:
Hearge? Sourws of possible -u-‘l:'ol-

”~

Woll dsinioetnd upen sompletion Yoo Ne

15 rPume:

i ‘. 6 é E é é .
Longsh of Drup Pipa L2 h. soonaingtR-0.P M.
Tyoo: Bl setmereinte . D
, Jot Reel)
16 Remerks, glovetion, sowee of dote, otu. ) 17 wATER WELL CONTRACTOR'S CERTIPICATION:

This well wes drilled under my jurisdietion ond this repert is rve |
h‘ohuol-yh.-h“.dhud

livg 227

('- D0ED IMFO. BY DAILLER. (TEM NO

o

ALSISYEACH SINE0S namt

CORRILCTED BY,

IR S

oe70 10 o8 JUN28,958

ANTHOGILED AEPREREN TATY

GEOLOGICAL SURVEY COPY




GROLOGICAL SURVEY SAMPLE Ne. | | Ll Ji l.il._il Lttty

WATER WELL RECORD MICHIGAN otunuut
ACT 29 PA 1943 > / 'l
] LocaTiom oF weLL | (ié_/vw NW /5) : Puluc uuuu
Tes. Freation Sos . T TR
Lnrc‘c ™ Me damo Ra Phete mera ﬁ/ﬂj7"*ﬂ?“tb' ..o-‘ nE '/':a J

Ttenae And Dirsstion rem Noed Intersections 3 owwer OF weLL:
e Zienl T hia

T n S';.ot odéress & Civy of Well Losetion - m *‘ me@d, m‘ CA
- - = THicAMEss [ 887THT0 | 4 WELL DEPTH: (semplered)  Deve of Complation
2 FORMATION saatwe | STaaTve (R h . g0 L éé

5 Cable tee! U Revery [ Drivesn Ows .

\ Condd ¥ LKrerel el 12 \/to! Wollowred  liomed O bers o .

6 uu:Bo—.u. U Public Supply U Indwetry

, . / K4 : .
l z A; o #,Q_ / f/'? ’ £9 - 8 I;v::::l 8 Alr C.‘ﬂuh' D Commorsiai
P < y & ’_47,1 Ild 17 O.A._N E m | Meight; Admme/Below
’ n. e / Depth Iuvku__é_
'“*L_M_’b‘ .
\‘\) 1000 Last % SOOD VD | it —h. Depeh !oumnqﬂ{a_:ﬂ_
. ] . :
I wale . ok ﬁtﬁd.u AN :c:“s: wless a2’

Slet
L Sat barween 02 . d LLY . .
. ’ Fininge: I % /8 ..v:fplt, Uca;p“u: 1’774

9 STATIC WATER LEVEL

ft, below lond o
[ 10 PUMPING LEVEL below lond surtese
.‘.ﬁ_h. -ﬁu_z.hn. s ‘/-5 FE N N
——t. G Ire. p A 4-0.8,

1] WATER QUALITY in Parrs Por Millien:
trom (Fol o Chierides (CI)

Harde

! 12 weLL HEAD COMPLETION: [ in Approved Pit
| Pitless Ade 12°' Above Gerade
1 13 oroOUTING:

Yell Growted? [ Yoo JX n.
sorertel; [J Mem C
Dopths Prem . '\——h
1 . 14 saniTARY:

Megrest Sovres of possible oen -
yA- 2 &Lmnmzﬁf'_t”.

Woll disinioered vpon somgleotien E Yoo MNe

15 syue: :
Menvie ‘e N*MLM

l J Jot anlm;ig

16 n...-o.. slevetion, sowrse of dot, ote. 17 waTer weLL CONTRACTOR'S CERTIFICATION: ,
e T,/ 7 This well wos drilied vnder my jwisdiction ond shis repert Is trve
<% |: 3 9‘_1‘ TR YA nﬁ.hl'd-yinvw-dhlld

£~ //22

ANTROAIZED -.w“'l'l'

52 ) e 'GEOLOGICAL SURVEY COPY




uJ . . . .
— - - mmTe e e - L. —— e e A e i ok T - — B

| CEOLOGICAL SURVEY saMPLENe | | A lJle [ O O | T O

WATER WELL I!CORD o MICHIGAN DEPARTMENT
. ACT 29¢ Pa 1948 hd or ,
1 LocaTion OF weLL | . 7, ‘ 7 PUBLIC HEALTH .
C.va'y Tws Frestion /o 2 Seetion Ne.~ Town Ronge
L‘pda‘g ﬂ]; fa mona, v wpu'n| w5V £ wa| /O ta|
,’w Treace ‘And Dicection rem Rood intersecti 3 ownERr OF wELL:
Lo mile L. o /M- 27 . @.L”‘*—=l
| Y3 mile A of Broeckee PJ, Addros
Street gddrees & Civy ol well Loooﬂd(‘fmf 74 o 8 ﬂ/‘“

2 ronumon “":."“ "7"':' v ’/5
STRATYM STRATYN 4 h, - . ‘
, ‘ _ , S X Cobterenl [ Resery Driven Dwy
ﬁ_J_;_[q_"& NY- 0’ | 20" | Onetewrt  DOsemed - Osens O |
;" ’ USE: ] Demesric (J Pubiie l.”ly Indwstey
o Ve ud y7- . O imigaven O aww Contitioning [ Commersiel

O tearwes O

‘_B_Ifu.:_.:.lm; ZQ‘ /!p_'_! 75‘:@ Tiweeded OJ w.wa:'n...m Above/Balew |
T #. Degth surteee__” w |

flzﬂtg‘ bﬂ.‘lu’ ﬁﬂﬂc{ /,Sl /fil -~ /ﬂ I'oi"_.‘L.JN/'!.

{

/—

|

j

- | _mepie.t __ epeuh Degpth :D"'LL'""M‘

Tmhﬂ.ﬂé‘f Die.. 27

st barntenl ZL_t. i L T 5.
X M” appre

— L st

4

9 STATIC WATER LEVEL
M. below )
10 PUMPING LEVEL below lond serfose

70 hoh‘.‘_ﬁn ’-h‘——éa—l .

e}t . O W8 . prumpin —g.f .,

1] WATER QUALITY in Ports Por Million:
Iren (Pol e Chierides (CI).

-~ -

Harda
o

12 weLL weap coupLETION: [ 1n Appreves Pit

B rriees ddoprer 5813 Abeve Grose

13 orouTing:
ol Goowrad? J Yoo I e
severtel; [ tom C

~ . Duptht Prome— . it
14 samITARY:
Neoorast Seures of pospible sanv -
foor 1L ,l’ Type
Woll disinivered ypen complotion Yes Me
. 15 rump: '
b} 4 h Menylostuwrer’s +
P uodo! Hembe £EQ NO TBE _np
Longth of Drap "n-uﬁ -ndﬁ.m_ﬂ P,

Tmlg Svhmersible 0
D Jot quim

16 Romerks, siovetion, soures of dote, ote. 17 waATER wELL CONTRACTOR'S CERTIFICATION:
This well wes driliad undor my (urisdicrion end this repert is e
o %he best of @y hnowiedge snd bolel.

(OO0 Y o, M - '/ﬂtm.ldsﬂ_&ﬂw 397

Illll"‘". WeInt s namd . BLMITRAYION BO.

~
SCORRECTED BY:
Addres

SOANTION PY: . s

AYTROMI LD SEPagSnTSE

D870 100 " o4 -7 ’

A ' L
w ' . GEOLOGICAL SURVEY COPY




e A s = B R T R T U o 2 (Y e PUm oS it - o idadetnding, PP

GIOLOGICAL SURVEY SaamLt Ne. . . . R
SeP T oL, — WATER WELL RECORD ;;’

MICHIGAN DEPARTMENT /5" z/ /

AT 206 PA Y
' LOCATION OF WELL | . A -My, 70\ me'ntwrn
Coumty A CTTr omnahp Name lue/néz‘ Thociron Numotr |Town lumnes | Range huvmer
. ~apeee /Pe g noea S S - & na | /O 1w
v Btance And Directian tram Redd Imersections . {9 Ownen OF wiii: -
Lo 7 "‘_6'7 Al(’c 77 moee 4494/3
Agerose

Si11oet 20erens & Citv of Well Léemiod” - - )

T Lor ate -uh."!" in sechan belown Shech Map: 4 will DEPTi: (oovmiaelt Dme

ll ic-un.u mliluw . vau- ﬁbq'
IR

woilow rod Jured Sered
Ust: T Dementic Punice Susaly | | indesmy
Dlm'-uﬂ D Ait CongRiomng D Comvrare il
 Crew oo —
CASING: Trreases (X worees | oo Avevervyrn Ve
. : = (Swrtoee _L__n.
2 romaTiON g | S| il SO5 vwm  (weane ZLwern.

STRATWM | sTRATEM '™ N Desth ) Drive Snee? vos Wine
B SCREEN: enpmne

‘-.G /“! : -50f (1 Tyse: Oia.:

7 . "
Siet/Couss Longth P
Reve / Jo |& o b " one n. '

: 2 ' ' ' . /a Finings: : l
T 5 9 STATIC wATEA LIVEL . -
|Q£Qo/g/a'7ﬁ 9é L below tang surines

) C 10 PUMPING LEIVEL bolow iond swisce :

(/ _‘_Q_n-hu_/_m . ] !O ’.0.M

i : _ ' _ H. sfher ___ nre. Bumsing
| 11 WATER QUALITY in Paris Por MIILIGN:. e

on (b Chieress iCN)

Hordante Otver

T2 WAL #aD COMPLETION: [T in asereves Pt .

Priless Adsmer 12 Abeove Grase
13 went G-oam!l I I |
D Moot Comant Dm E &ﬁﬁ__

— ' : Doowr: Begm n. 10
" ' 4 peerest Sowree of Pessibie SOMEnUASLION ”aﬂe
tom -] b = Tvoe
welf disint wen Mives Ane’

{70 e ® mesited T —i
Menvisstwrers Name M—"

: munm#m.(ﬁ:&
Vmﬂi—-ﬂm

D JNn D Ausiovesasing
UBE & Bws SNEEY 17 NEICDED ' ’ - b - o
| 16 Remarks, sievstion, source of asts. etc. " |17 WATER weLL EWU‘I’IHCA"ON:
! Thie wel! was $n11108 YABEr M JUnHSEICTHAN SRAE 10D f9BON 18 Tue - ‘
': 7w whudiR, UEM B / 1 of " hRew! ol .
.
we, 1 Jd
-~/
=% OToN By
e 105M 1Rev. 11-08"

GEOLOGICAL SURVEY COPY




- e ime s P - e i e e et i bEaas e e e s s C e —————————— e

GEOLOGICAL SURVEY SAMPLE Ne. T D
. . ]

03 war . : d
-/ JUN U3 1027 , WATER WELL”R'E.EORD . MICHIGAN DEPARTMENT /.f' / yi
1 LOCATION OF WELL | PUBLIC HEALTH

Coumy ¢ |[Townemp Nome : Iucnon $ own Rongs Nummer

- . . -
\ Isﬁegz iietsmara E e wiv=yw |18 I L NS | 10 Ew
T gUistente Ang Direction trem Rosd ln:lolvtccl-ou w&; ’ ] . .

, 300* w. of Gardner Rd, . - . ' '
' ".'1_'- 125' s. °£ Dmmjdo . o .t . )
A Street sddvess & Citv of Well Locsiion - . E

~F
¥

S (ocaie with X" oA seciion balow Snewch Mad: ~ |4 WILL DSPTH: (comeine®) Ose of Compiotian -
. T ? T . . ~ ¢
R o1 n~ §=-24-80 |
.._.!__:....:-_. Conte woi ) perery - [ Oriven Oow -

ot SYSR USSR N g
' | | [
1 | H

"---*--T--;—-' b we

R

'Dlnl.'lhn DAuP ni , Oc¢ o

[Treer wenn . .

) 7cuma. nn..u weises

(B Py— | 7:9£ sortmca 1.
TMiCKNESS | DLPTH TO =2 inte #t. Destn weigm ET N
2 FOMTIOfi "::"_ ':n::: 1w . h Demr :onn Snos? vos frlwe [
. 8 sCasin: .
Gravel : 9z |52 Teegtalnloss O 3=
~ ' . 25_ v X
B Clay & Gravel 38 130 :':m.monL " m-ﬁlbtm

Cley 15 | s | ™™™ N
i - 9 STATIC WATER LEVEL \ - . :
| Clay & Gravel 65 210 Ty T surtece” ' : .
k 10 I1NG LEVEL Bolow lond surfece R “_

< 2lay - 60 270 |-18C n ohee s sumoing 25 som
' .ater bpezring gravel 31 302 i
! 11 WATER GUALITY in Purts Por Millson: - e —.
3 ' en (B _________ Chienses (C1)
f
' wavdness _";_0“01 a——————————————e——— [
' - Te mel ka
| " Agomer 1 Aveve G-n'o
13 wetl Groveen? ™

: L O wes Comam D‘)-—n- B_.\uu_____
— , : i Oewwx: 0 nie 252 7 n
e : o . ‘14mmu-tdu-lﬂommm

g 25 o _E 0o Beptic  tvee

well gisintasted wwen o-;-uuoa,mmﬂ e

. _ LT | i ™ “_';““.
-t . .
o Menuissturer's Neme W Jasat
' . wetel Numher cr o 220 :
Length of Drep Pigpe, -nuw_.ou.l.
' T ) Setmorsimie | : R
— ' - D Jn D l-m
- ” N . e
wet & JUS BudEY 17 BELIKS * 1 .
16 Remerks. elevetion, source of data. etc. 17 WATER WELL CONTRACTOR’S CERTIFICATION: o
WUED SO WY OMULER, MTEs ha ' : :.M e Baet of 2:::.':..".‘:«‘: e I e "
. -con(cuq. (2] - /qo .
(\_ s aDOMMION By - E/‘/N/v
| ELEvaTION

~lite 1R LY . ' -

Deve 100M (Rev. 13-08)




. . - N - * h
e - e evmemm B . BRI J5 7 S Y PR PR J ¥ 7 W RSN WSV e Wi
. N 1]

| GILOLOGICAL SURVEY SAMPLE Mo, — i ey Tt ,
| 1 L D-;l (BN
. —

N Vo7 X

W
'
)

S ‘ WA\;EE ”\:IEI.L"RECORD '@ wcmcm otnmum/{/_)
:1_— LO;ATION OF welL o | : PUBLIC HEALTM
_Jcou . tigwnanip Name Fraciion Section mn lmo.um
Lapesr . 1 Metamora i NB. SEw (S-E\) | 15 T vX | 10 ¢x |-
S.siance Ang Diraction trom Road Iniersvelione. OWNER OF whLL:
i K. N of Hendrie Rd. 1T ' .
600' W, of Gardner Rd. ’ ot heses
$1reet seewes & City of Well (ocstion ) . .
Locae -nn"'!'* ih seciion beiew ] Sagich u- 4 weLL O .
R 600’ 380 " 9=29=76
P’.J.":'-;-- @? S D terary '
Ll mmp” 1€ R
‘ o i - . P :7 . Oimesvien [J avr Contnionng ] Commoarcins .
T"","'T'T‘-ﬂ’ ' /'/eUJR‘C 4 - o0 Welt ' !
I X L _L _ 5' . gnma Tresssed ) Werdes ], ! n...n Adeveibeen
1 -'u % . - 1 - e
P . FORMATION T | o o “B_w 10 3051 Oeorn |!mc~_1 1 _wern.
3 | osvaatow | srmaree | ne ___ . Deotn | Orive 3nes? ves irlne [
‘ ) . 8 sCAktN: [ )
. c] Y . .46 . - L Tyme: . Dis.:
- Sior/Gouae Lengin
Gravel 1222 | 128 | e vereeen n. e n.
. Pritingss .
Llay & gravele. 41 | 163 | . !
] <. \ /,\ 9 STATIC WATERN LEVIL T ;
L2 ' n see )
Car 182 | GOR| 120w |
Sendstone 251 390 | 180 " noened miewmems_ 25 sem
Nt e BeTeny o se.m !
T1 WATEA QUALITY in Parts Ber Mitlien: C eeme——

Iron (Bl Chionises (C1t

)
Hordness —________ Othes
14 weLL MEAD cov\.nlou': T 10 Assreves

Pi1iges Aunu 12°" Abeove Groge .
13 watl Grompoe? we

_ . ' 2 Dm-c-m Dm. a_sm—

! - b M
; R . ) : : 4 ne wie

. . m'_l:cu ot n. cCOMBTRALION mm

. — fO Disecuion Tvee

Wil sisintecied wen sovaienion £ lves [ e .

15 ruwe:

|
!
|
|

Dnumninu [

A s None
 wesw nuveeRR 1 00N wco.t..vu-_zzn__i
' Longte of Orim Pise LB N e--nv.;.o.u.u. ‘ :
l
}

Tvee: 3y} Senmarsnre

0 s 0 %eciorecaung

g ~ .

wOL a Imp anmgLY v naLBLS

16 Remarns. clwn:nmcn of s, e1C. 17 WATER WELL CONTRACTOR'S leFluTlON .

I4F0 By DRILLER, (TEM This wa!l was @rillag vASer Mw (VNISEICTION SAE this resen e trve
CO?Y'.-:th ey L] ’ 18 1he best o mv ninewisage ond beliel.

RUSTom gy (A

ELevation ' --A:—/V- A //,2 -;P _

s s e

RISLSTEALD BUSINED) wami

DEPTH TO RICX

Deve 100M (Rev. 12-88)

GEOLOGICAL SURVEY COPY ~




CLOLOGICAL SURVEY SAMMLT Ne.
© JUN 03519 [::___)

MO oOn

2C0* S. of-
S. o cen;g:

Streen semmess & Citv of Well

WATER WELL RECORD ° WCHIGAN DEPARTUENT /S /4]
ACT 204 A 1908 c .OF ¢ :

‘ ' LOCATION OF WELL' | PURLIC HEALTH :
Coumy v ‘Tmru ~ome - Fraction Secuien l“lo-a | Ronge Nummer
Laneer - | ..etzzora 1 C ) 15 L 6 w10 W]
D--n-\c-“uw [l trem Road |mMersectons Owh$a OF MLL |

< ... Z. o4, zlood R4,

Dnmmm D Are c-umwn D C omwnaec it

CABING. Tiroosws weises ' om. T
Ciam. |

1 TwICRMESS 08PN TO
or

STRAT UM STRAT U

llunm | - L .
L te 3.3.30\. Dept | o 11 e

| Sand, clay o oyrrua) 28 28

e . ODemgn | Dreve Snoe’ ves [Awe {1

8§ scnen: coegmmmaa=

Tves: Owes

2y - =rpyel 195 224

UR/ConuB ) LONGTH

: " mpe " - 100 2 3’;)
A™

St n, one .
Fitings:

_Szniet~ne . 7 350

9 STATIC WATER LEVEL . ’.
1 20 N beiown l1ond swiees

—ald

10 PUMPING LEVLL bSeteow iand surtams

~Z o,

‘; , M “t;_v-‘. PUND g biid 0. M

I\

L
", stewr ___ e, 0 o, !

17 wATER QUALITY D;'ll Por Mrliom

--—-..--! /

irem 0e) Chierions (C1) _ !

. I
il S

TT WAL HIAD COMPLITION: [] (n aseroves Pt

£] pritons asester B3 12 Aveve Grose.

13 ""MG‘. Dm ¢
Dmac.- Dl—-—m. B ;:‘
Doomn:  Frem N, 1e br n. f

14 noorest Sowres of POss IBie Contanu nstion i i
75 tem iz _ Owecyen ___S23% ic Tvee
we it greont wen Q [) we ;

18 e et (astsited

VSt a 2up swggY 1P agLean

This wei!

wet Sriligl yRBer My (WISEICTHION SN TR rEpan LR

- |
15 Remerns. elevalion, source of dsta. etc. 17 WATER WELL CONTRACTOR'S CERTIFICATION: - 1 '
g i

N 1 l’l" ~. 18 1he best of Mw &Apwieaes -tl pelet,

CLINLUILY oY e
Y TILT 3 :v C;—vvt Eb. /IS‘O [
ELEvAY ION .

Dt*in 10 SOCK ’%

hey. |1 2081

v GEOLOGICAL SURVEY COPY

LALD Susingss waml

oo




-—— -~ -5 -—— ——

meseserenie ] OMOOIDCOD

- AUG 0 4 1875 " WATER WELL IECORD MICHIGAN DEPARTMENT 5= /<
- . ACT 208 P4 . 2~
' LOCATION OF weLL PUBLIC HEALTH
sury owisiup Normg Fraction own Aonge Nunwer
Lapeer Netamora SE. NE. (NB. | 6 wx | 10 ek
Iy . A o-'-e...a 1rom L] one .
P ¥ Dryden Rd., - 3 o
1/8 M. W. of Gardner Rd., L agien
1700 sseruss s . "y of Well Cesstien ) : .
""1_'. -Wu section bolow Seown Mew: . 4 WiLL DEPTH: icompimett Do of Commiotion

MO0 . 7-15-75
zﬁm teol U Astery D Oviven D Dwp
[ weiiow ree Jorres [ seree =]
Oevwet Pubiic Sumpiv G l.l—!.lv
D 1rrs a1 on D A Cornan =] D < !

s Well ' !
CASING. Thresoos LXK We'ess|_ . morght. Abeve Samee |

Diam, |

Mno__L_n. ‘
TuicRuESs | DEPTH TO ’
2 FORMATION ™% *0TTOu O B e 292 _n oen l"'""' L1 mwern |
: | svmatuw | sreatim " te N, Destn  , ODrive Snee’ ves e [ |
~Dry gravael 146 | 140 | rvee O |
- ! Slot/Gause . Length !
. . Fitings:
—Llay & graval 54 243 .
- : 9 STATIC WATER LEVEL
Clay 2 haulders | ey @ 120 N, betow i9ne surtese . ]
. [ 10 PUAMPING LEVIL Seiow long surtece ‘\ 1
Sandataone 43 WO - A0 e s omeme 100 sem
. : l
. Mo __wo. Duming ____________ 5-5.M |
ML 1) WATER QUALITY ia Paris Par Miilton | e—— i
ron P! _ Chieriges (CI!
nordnens Otrher —
[ I"2 WELL WEAD COMPLITION: ™ | spprowes 0.1
!L [M] »iirens aasmer  £] 12 Avove Grooe
i 13 weit Growteemx | vea ] Mo
- N : | [0 oo Comons ) Bomonus $3) SDG ‘
— ® Deoth: Frem 0 n.1e 2Q2 L i
! ) L P Y 4 vosrent Sguros ¥l pees ible COManuAstion mn. o
L — . o Direcrion Trwe
R Wit groimtecree won sommieiion [F] ves Duo .
“w K wot inmnsiion .
Menutaciurer's ome .
— w-___ Vetus
—_ Longrh of Dras Prpe_____ M. casesity Gra.
. Y . "o " tvee [[] emersinte . : |
VEL & Bue SnECY i wgLOEP ) *
16 Aemerks. elevation, SOWCe of dsta. etc. 17 WATER WELL CONTRACTOR'S CERTIFICATION: I
I . This wall wae ril1og vABer My W ISEICIION Sng 1hS rEDer 18 TTue .
-LLL INF . 16 100 DOTY ot M Rrewiodps sAd Delief. |
LORat 0 BY omruer. e N9, '
ALCTeD gy o . TCEISTCALS Busialss wamt : : ,
" *K00MMip:; gy vt g A 2 !
fLtvation U A% ......-LzJ.‘LQ_J.m:!.nr_r..L1:\(_Iislhhl.nzsuu:__ﬂ|
otrIH 1 : : ' 2 i
0 tocx 5. - ome 2221228 |

. wYaYTy
[ 100w iRev. 12-08) b

. GEDLOGICAL SURVEY COPY




- . -~ - —— - e

- GEOLOGIC AL SURVEY SAMPLE No. : ) l - } —!DU l—‘l!L ; 1, l T ]

- JAN ¢ ¢
"/ o< 1578 » J WATER WELLMRF.SORD ) r.uculcmoetnmm /5’7/é
' _LOCATION OF WELL | ° PUBLIC HEALTH
Tovem o —'. i L rOwnAnD NIy _ Frocuon Seciion Town N Range ML
LAPZZR _L_=TACRA n7 . aw ( nnﬂ. 15 J 6N, 1 10 ex |
Distonce And Dreciion 11om And |R1E1S6CIONS 3 witii:

S1ree seorwss & C i1y of WellLecatron l‘.:‘

Locaie --"«_"I" 1" saction below Swercn Mes: .
IR 380 . 11/3/77 |
-J."“l,~ -:—— ) ' . DC-I.\Q.I mlﬂ.v : D"vo” DD.
: ! i ' . pilgw red Joned
."-‘l--‘-_:-"’l‘_r éu Uomw%vww&-ﬂ iill-\-“v
, . . J Dlmun.ﬁ D Aw Congnioning D Comwwercia)
»_q--T_-f—-]'w TTronr weti . I
T : :_l. r~ Tg.‘:":‘Gi Tressond L oises rm-gu:w'klw .
—_— i : 2 jotmce__1_n. |
12 FORMATION e | DO | Aeme T126 Deem  jweem 1D e
| 3TRATOM $¥8ATUL | i to ____ . Destr | Drive Snee? vngno M
: SCREEN: N0 1
mL a; . 95 95 Tyve: e ||
‘| Sion/Goeuse Longm™ :
—clayed grevel 180 | 275 | ser sorwwen n. ane n. !
, Fittings: :
_ 8204y cl=y . 25 300

9 STATIC waATER LIVLL . oo :
8300y ¢lay : 4 @ 124 L Betow 1ond surfece
10 PUMPING LEVLL boiow long suriace !
ondv an-lmat®i c 786 <30 —380 1. sner 2 nes. sumeng 25 esm '
: leyesrs with eir.
: Noatter ___iwe. ouvemg ___________ 5.B.Mm |
V1 WATER QUALITY 1n Parta Per Wetiren;

1
1eon (Fol Chierigen (C1I :
ordness _+._°'~

e e
Tﬂ WELL #EAD COMPLITION: [T] | ageroves bt |

K ritives acomer D 12°* Abeve Grase
13 Wet: Gromted?

0 et o D) b Emcuam

Seeth:  Frem ”n. e |
14 nesrest Sowrce of po0siBie COMATEASUION !
5“'.0! L_ Dwection ngp:jg Tyee l
Wil €181 ecIsd WPOn COVD Slipn g [m D ~O
S e T wai inaration |
' ) deciurer's Nanw .l.’..‘:nzsi '
| ' wove! Mommer 1 wd ven 220 !

Longth of Dvep Ploe, f. esmecity ¥ N
Tver: L] Smwarenie )
D ] D Asciovecsting
L

VEL & 2mp IwgLT ‘7 PLEDLS

| 16 Remarks. alevation, sowrce of asa. etc. . 17 WATER WELL CONTRACTOR'S CERTIFICATION: !

This il wes Griliad waBer fuy (o 1861CHIAR SAY tAIS 'EREN 18 Vfue
10 the Best of mw EnBwe e and bahret.
. o] -

4 S

ALEITENLD Busingss vami

Dare 100w tAev. t3-88)

- GEOLOGICAL SURVEY COPY




e

GEOLOGIC AL SURVEY SAMPE No.

FEB 13 198t

WATER WELL RECORD

o —— i

—

0

(]

[

J

MICHIGAN ogtnmm / 5, /’)Z

ACT 294 ral
' LOCATION OF weLL | PUBLIC HEALTH
Toomy 2o 1 . o - Fracuen ‘lchoﬂ Ronge Numeer
gL e / 7@ 1/ g/ @ (S 4 Ewm

O ieroncghne D-v-cu/ﬁ trom Aesd Imersesirens
Ve
2. /3,«.-;.('.;/@/\ /To/

Streer saeress & Citv of Woll Lecsnieon

//)--o—%’

ml wiLl:

A

i
24 .7

Locate -uhl"l"‘ wlection Below 4 WiLL DOPTH: (ceweistell Dse of Comelotion
Foo ] -, £=30-2°
R Rt -;--4 J conse wei ﬁn-n O oriven Oow
! ‘ , ! \ wellow red Joned [ seres c—.”‘
- .xl_- - - _:_ - ﬁ'.T. \/ ?-El%p_...g Pubiic Susely 0O ey
| . . h! Dlmwm D A Comtnigning D Commarciol
RS oy
. s | L _4_ - CABING: T weieed [ | Herem: Above/Dorem )
; T : Diom, i
— -t J IM.“ / .
2 . TN l v--:;'-ul .:c':;:':' "( —_—inte qu\. Desvn |Wwewem L2 __1oe/n. I
' _ : $TRATYM | gTRATUM Tn e 40 n Demn | Orive Snee? ves i mo
/17/ P ~ . .louun
A ///-9"*/ et = 3¢ g 2 |
= - |
- = -~ Sies/Ghuse
.//j_ e _/_/@,1 /5 7 7" ’
. ) . ey 3.1
PO o I KG [ 22| " ~*
/ , P * & ~ |FSTATIC waTHA LEVIL .
NAM/ —\J/J - 4\ J > /;' < . boiow lond swriace
- / - B N / . s_ 10 ING LEVE, Selew land surtace e
;_//J_/ ~Z "-‘.L—’:coa—/ qo‘% i 'loﬁov"-‘.mn. - = »D.m. !
- / N .
. a ~ e - ‘
AL S A B /9 s C < -m-n_.;u&
A4 ) ' h
o P . WATER QUALITY in Ports Per MiM
_/"/‘v‘/ — — T r—"—- ron l'ol/ //O‘-WDC{—/ I
—_ - - - e Vd /
- T 4& <L ~ 5 35 - moreness Other !

4 WELL HEAD COMPLITION: D In Agareved Pt

Pitiass Adoster D 17 Avove Grase

13 well MEV“

/h u .
‘4:..!“.-#...00:-‘—0.0
N N “ T tom w Dwecuion /“', Tvop
ol ot wen lves [ we
15 s Dbﬂmu« - <
" ..—‘4.__——-.———"‘ - e
w/ verw = J C

wese!
Lengsh of Dres N.../iin. o-mv/_;(_u.-.
Tvos: [J] Sutmareibie

0 o

S

) seswrncanng

veEk & Jwp BmEET 17 BEERCH

16 Agmarks. elevetion, source of doa, etc.

17 WATER WELL CONTRACTOR'S CERTIFICATION:

This well was ovities unser NSdICHION BAE (R TEDEN 18 TYe i
“"ﬂ‘;w‘ solief. -~z
v 7 ‘_QAJW ) / VA

L
‘.\1 AR SN Fop e I.D VEINEAS mAmE
Lo e T G 7 Diloim P
(4] ~ —
: . - el /\ 7 - -—
r % L ’ ’ P
: i e . - Signee # //q»—'a/.}'v‘d‘i”*-—w..v ‘/’(/‘ Z
pere 100M ifev. 12081 ' .

GEOLOGICAL SURVEY COPY




GIOLOGIC AL SURVEY SAMPLE Ne. :

M

-

(NN

Ol

ocT 02 1970 wun JWELL RECORD MICHIGAN DEPARTIENT / _)q ‘.
! _LOCATION OF WELL I | . /JW W% ¢ A'LU‘ PUBLIC HEALTM
Coumy - Townanp N R [/ /Py Section own Rengs Nurser .
oecer e 1o rmora- “Olr o Ino < s /75 & va | /O em |
Rag : :

=

E sidest

Street aderess & Citv of Well :-r.aua

""."'2-7'/“ 5""""3.““ -Qe,,/c&*f" aer

Eas* S

. B

Cecote with X" 1n sociion Dalow
A

r

= Lbe ks >

)

Showh Mam:

T
i1 S

Ens? S ¥

FORMATION

THiCantss
or

STRAT VM

oPTu TO
0TTom O
SYRATUIM

Domuti.n D Air Condntioning D Conwnarciat

Test Weil
CASING: Tiwesses[ | Weises ! aigm: sseve veron
Dism. | /
IM.“ i %
oo /Gl n vwm |weom _LL_mesn.

'™ 10 . Destn 1 Deive Snee? mﬂﬂj

Spnd Geara/

/52

/52"’

‘,é{&/e; bogérng Steat

/X

V65’

|

-y

8 sCasan: "
Tvee: SS Diaa: 3

TPy w— .____E__o 4 - a4

&t porweoen / . ond 5n
Finings: < i yese

A/C ./"ﬂ‘ ﬂbs

§ STATIC WATER LEVIL
L selow 1ong swrfese

|

10 PUMPING LEVEL betow 1one swrisce

- -
LHZ O N seng wr semeny (D s

R, shwer WS, pumBIng 8.8.M,

11 WATER QUALITY 1a D:u Por Millpm: comme

1ten (Fe) Chigriges 1ICN

rHardness Othes

T2 wiLL MIAD COMPLITION: D In Agereves Pit
[7) #11100s Agoprer  FBT2* Avgve Grose

13 weit Grovies? [ ves e
0

O wemc G
Deoth:  Prem iR, 10
14 nosres! Sowrse of e conmme
yL - ..“'_/.‘:Dmm je’(’e' Tvee
weil gioind [res Mree

vet &4 Rup BmgLY IF NEENED

15 riae % notaiiee
or's N

w__ Vens

. esweeity 0P

Longth of Drep Ploe ..
Yvee: [ Sutmarsivte

O om

[ nesteracernng

16 Remarks, slevation, sowrce of dets, etc.

R~ T

« CRRECTED »y,

ey - /.‘.75 M

Dere 100M iRev. 12-08)

17 WATER WELL CONTRACTOR'S CERTIFICATION:
This wel! wos erilied vnoer mw s8sction dngd tws re8en 18 Mue
o i?

Pog 2297
c‘rné/'egv/
7 e £-28 70

GEOLOGICAL SURVEY COPY .




- - —_ - B L T T U S < . ot conmetlin.

GIOLOGICAL lU'-VI.V SAams I No. E ] L : | D .'_] l

S22 U7 1973 WATER WELL RECORD ¥ sicuiGan parmant /59

ACY 20 Pa 1948

1 LOCATION OF wiLL | ) ; PUBLIC MEALTH
Towmy | 77 77 -~ Towrmainp Name Fracuien / $ECIION huMbEr 110w Mumdwr Aanpe Numver
— Lapasr l Helamora L I 15 | S vzl 10 Ex
Sency Ang Direction trom Rose lmovucuo-n OWNER OF WiLL:

Joseph Crown

Si1rwet adeiess & Cinv 31 Well LOTHt 10N

Lo He -nnl"!" A saciion below Shetch Mee: 4 mu 0
i 1 - . - L -

}»— d---- Hetamora Heights _ Canie eo! Serery Oviven Cow
o * Subdivision sl low rod Jomed Seree

e - Lot #17 USt: [Dementic [y — Indueu v

by Direscien [ av Comtnionng [ Commeciai

t- T T Test Well
| L CASING: Tiresded Welead 1 m: AL ‘Raiae

[ ' -n'u Do :M“ﬂ _: o -

'."":"“‘ I"‘"’:":' B e 31&«. Dasth | Weipm J-L-.‘J"-

2 STRATVM STRATVM ) ) | Dreve Snee? v”EMD
' : - |8 scmtan:

| _Gravel - dry 1500 1 Tree: Dia:

, ’ S/ Goure Longh

. Clay 128 ( 718

L] So betwesn ‘_ . one

\-/' ittings:
—3angstone ; 32, _A2s

L

9l

9 STATIC wATIA LIVEL

| __180) N setow lang surtese
10 PUAPING LEVEL beiow land surtace

—210 N ey nes. mm_];_g_....... ' l

R, afver ___ e, PN e §-3-A
11 wATER QUALITY m'-unvlmnoa: .

iron (Fo) Chiersges (CH

el 11 Othver
12 WALL HEAD COMPLETION: 0 1n Asereves m1

£] pitiens agssrer  £7) 12°° Adove Grave

' 13 WIWME;- Um

l O wear Comom (] sermenie Q—Aq&.—&ol—
et e 112 il

| fomt Oivami Tvoe
| Well SIniniGcIny wpon _El"' [Iwe

18 Pune: 0 wer nmaties

Manylegwrer's ems
weset -——u;mcﬂzv- 220

Longes of Dren Pige 21 [\ senseitv L 5. 0P
Tvee Bl--uon

O nesioreaniog

vl 4 Swe SmECY 7 wELBLP

16 Remarks. slovetlion, source of dsa. etc. 17 WATER WELL CONTRACTOR'S CERTIFICATION:

- Thie well was 80 iigl vASET My IBEICIION Snd 1S (SBON 1§ Wue
e the beat of mw wnowielge snd Dehret,

Dade 1000 Rev. 12-88)

éEOLOGlC_AL SURVEY COPY




- - - . — - e  — .. vy X, —

GIOLOGIT AL SURVEY SAMM [ n.r—_—‘—\ - L] J[ !D[ ! i ' 1 i

H S
-3 021973 WATER WELL RECORD A MICHIGAN DEPARTLIENT , ST -
-~ ACT 294 Pa 1068 K
' LOCATION OF WeLL | PUBLIC HEALTH
Zounr T - 'l'..mmu-n Name Seacrion //QJ tarnon um-« i‘o-n [ Range Numper
_Lapeer ietamora L L N/ 10 E'w
218nce ang Diiection (1am Ross un-:;claq-.tm : OwNER OF wiL.:
.1 }ile R, of Blood Rd.
150" N. of Cunter St. e
1 00t 80rees & Citv of Well Lécmien™
Lon e with "X 10 baciion Delew Snewch Map: 4 wiL. DSPTH: icommisiom Date of Compiotien
. . 2=10=7213
Hetamora Heights 'r%ml (3 ey [Joven  [JOw
Subdivision ' et ’
. 1ustry
Dlmpn.u D Air Conditignng D Conwmerei gt
o0t Well i
‘ CASING: Inrasdos Ly weronel: |r“".." Aseve/Midba L
1, -, le I ".’ l
'y FORMATION TG | serouor | d—m10 333.n Deem | Weem_33_ wesn, |
ITRATYM STRATUM K . 10 Tt D9In | Deive Shee? vngm I I
B scasen: N .
:_Ch;& * _8 A Tyoe: Oss.:”
: ) Sit/Gause - Lonet
~Gravel 28 BE_| terve . one n
. . fituings: ’
Clay 40 124
v § STATIC WATEA LAVEL
_Grevely clay N 190 | B0 n seiow ions surtwee j
b 10 PUMPING LIVEL boiow Isne surtece )
movel € - 10 S50 . ot _nrepeverme _ 100 82w ‘
Clay 999 /,:;-;\ Hooher . o e 5-8-m, l
; b ] hd \’:’. 11 WATH QUALITY In Pong Per Willign: —mae
S h 2 J " 19 - tron (Pl Chionroams (C1) !
s ! t ”rn Jenn nordness Other l

Y

12 wiLL HEAD COMPLETION: D 1» assvoves P

£ Piriess Ademer [ 13 Aveve Grase
13 weit Groved? [ vas [_] ne

Dm-c«-—n DM Q—“M.l—-
_ ! ) Oewwr: trem 0 hu._;;a.

| 14 nesrest Sowoe of Doty ibie somanunsiion

LT —N—. Oirectien _ SB“Q i Tvee
'hll whOh come , ﬂ'ﬂ nNe
| 15 riae: : O wet insraites
‘ [ esmerecs nme _ odJaekot———
ueset wemseR2ER1 1250w 3 e 220
Longes of Ores Ploel (B 1. cosacity _3 M0
Tves: [x] Sesmureinre
0 s D nesiomesiing

— .

WEE a JuP pmgEY 7 wEILIDLD

16 Remarks. slevation, olLdma, etc. 17 WATER WELL CONTRACTOR'S CERTIFICATION:

| Avoby Ihu. BY coalh We This wol! wes Oniiigl yneer My Wind:CLion Bud Theg rapart 19 Mtwe

| ’ P 10 1he BESY of My hASwieEps ond belrel. |

; . ve [
/ “nD.\‘ L b 1STAATION '
\ A ' L _ ' ~ ’

saADOEN B SR
Pt 100w (Rev. 1-08)

GEOLOGICAL SURVEY COPY &




GEOLOGIC AL SURVEY SAMPLE Ne. E

Ol

LT WATER WELL RECORD
SR ACT 184  Pa 1968

[_tocarionor was 1 - S LW ~ —p e &
Za.loe ce e Jamora | Tk PorveRs AessTls NS

Jigience And
Y

1oo'

Docl

E

.f’.‘.r‘ ”.D“R Q/f ”
B‘o-d

Strom audress & Coty of well Ltl-lol

Y
Rd .

& 3 OwniA OF

L.eln-ln Y7 ih seciren below

Showch Mae:

4 waL

—T T /37 w c 257/
_4_.:_ S p— Cabie wel Aesery m T—A
. _4’ l -L J u“muo- red Jonred
i - lM : . Pubisc Suspty Inguswy
: : || ﬁ? Duwuuon D A Condiogning, D Conprarcis!
--'.--T-".—q ot Well
Lt L CAMNG: T * ssier A-n-u-n
[ Ve . Dism. | .
12 TION nucuuo .':;'o':.':' lm. 10 /JJR. M |Dolo~ _Lnu./n.
| O, srasten | STRGTUS i w | Ovive Shee® ves T Re [
! J Tscmin SY0 ;1 /c:.s ,
:éﬂo/ geaye/ /ARb | /Db | 1 . ORO on. T’
E : g 5 f " { ;2 33 S1 0t “wewn

z"f-’:;,%

————

lmm.-

TER HVIL 6 '

9 sTANC 'A

/00

. betow \gng surfese

|° 733

UVIL.Q.:IOU"M
. oter MN._G___ sam

n sher __ s, Pumdng [ X9

iron (f9)

Hardneas

11 WATER QUALITY 10 Parts Per Wilisgm:

Chisssoes ICH

Othes

I wilL HEAD COMPLITION:
[] pr1rens Acapee

.0 1 assreves »

EPTE" Avove Gevoe

~—

3 wetl Grewee?

Desowm: Prem

L [

L%

4 pesrept Sewree

& _vom LI

of pensgibie
Disestron

X

well gisintessss won eampistion [Ives F3ww

— 1T

15 ruae: oot Imotetied

wisstwer's Nows

wete! Numther
Longtn of Dvas Ploe

Tvoe [ Setmareinie

Owm

WEK & En0 SngET ¥ NEEWED

) 16 Remerxs. elevation. sowrce of deta, otc.

.l -..._"‘,. IThy ror

17 WATER WELL CONTRACTOR'S CERTIFICATION:

’ﬁ’p

Griilal wnger
of My anOwiedpe

1000 Rov. 13-08)

' GEOLOGICAL SURVEY COPY .




GEOLOGICAL SURVEY SAMPLL Ne. _ D :
b C:ort WATER WELL RECORD : =
_ RV ATER WELL RECORD , MICHIGAN DEPARNMENT / $°=27
1 LOCATION OF weLL | ' PUBLIC HEALTH
Towny Townsnip Nome Frection Saction N T own Aange Nuwer

TLArien I Merm70 RA 3 /8~ AR RV A

Oistonces Ang Direction trom Resd imersectens
PSr 4 Crs CONTES ST o EMLT

5T -
Sireet sseress & City of weil Coe;u:n ) i e
Cocaie -Tﬁ"!‘* TR et evBetew— — — Swowh wep:
S e
|

IS
b
(%)
~
-
v

L.
3
O .
]
_!._
_.r
v S’
A
0.
-9
3
3

o X Pudiic Susely 1nsusery
" | | ._.); '1 . Dm-wm D Aw Congit - D [ T B
miainiink dalie bt RS ’ : T
! ! 1 oot Well
4 1 J _L CASING: v e} Welses | matgm: Aneve/Below
1

iom |
[T - l Surfase _z_n-
TmicRngss | ogPYH T | L
3 FOmMUTION aness | 8eotnTo | L _imve  ALIN Deom | weusm mesn.
sTRaTUM | sTRATIM L a0 h. Destn | Ovrve Snee? v X Iwe [

S.cauin: .
- . ~N SS. Ols.: _’3 ‘- . |
’ /| B1ev/Cause w Length “° !
_&éﬂ“ﬁ d&%‘.o—ﬁ‘__# Smomwesn sy 2 N -UL_&_R. 1
- o Bt I R R R N A 2 |
D RY CoRS & (G Aavar| 72 /,((b’ Ak S o |

/L) . bolow |ongd swriees :
10 PUMPING LEVEL boitew lond surtece . I

oot ha. ng .0.m

Tves:

AV LA éllduké ' Juz e’ o=t
- Ra7Tomcns AT 1S5/

L g e P N
— — BN
11 wATER QUALITY ia Porws Per Miliwgn:

1rpn Pl Chiereges (CD)

(ol oa e ] J—
T WALL WEAD COMPLITION: [ ] 1n Assroves Pt
E Piriose Agemver [ 12" Aveve Grose
T wati Grouies? ) vou D we
O memc O temenne O

- Depth:  Rrgm fn. te n

. 14 nasrenst Sowce of pessinie comemastion _
z'_(_ba AT Dineren _ 0 7T 7C /Bn)IA Tvee
Wall ginint won govnimion Rves [ne
LY L D ntatios
BT Sk sy IR
. w__ Veln
Longth of Ores Ploe M. easesity ____ G.P 00
A ' Tves: [[] Sunmareitie
= ey O m 0 sesemening .
V- -
vas w 2we u;n ;;‘\Cb!'
16 Remarks, slevation. souwce of dats. etc. 17 WATER WELL CONTRACTOR'S CERTIFICATION:
.- .. - This wail wes dvillef vneer oy ruriSEICLION SR TG FOPETL 16 Wue
el e T 18 1he 5001 of s knpwiedpe dnd Deisel. y
. Aseress
. e I Huom el LR K

Segnee Dass
B o 1rie B4t Caf it GETEE— W.
[ ' 1000 1Nov. 12-08) ' Co ‘

s

GEOLOGICAL SURVEY COPY



Lt o P R W L P PR P § O e T SO PRV ¥ ST VO —r~

GEOLOGICAL SURVEY SAALL We. ) : : : D . 1
PR CRLL -
WATER WELL RECORD © MICHIGAN DEPARTMENT /5702 3
T LOCATICN OF WELL PURLIC HEALTH

h)

( WZL/: cee 'm/'?’:f{?moe!_ W £ T TMJ 70
i AT =
Yoo 'h E of Bleod RY.

llnum-tcmql'.u[“- N
I~ Lecaie -‘Jﬂ"!""-ﬂ setlion lol 1 Showh Mep:
od T l T
! [ |
U R
] [}
] |
e dde—d -

o 3} »4 B | _'
e S F . -
-i-..TLr 4MmE i > Oimesien [ A Conen '\,\Dé e

i |

- l ' )

- - - - . "

' ~ : [Tress wet: ! ] \
' ll -L fn/ll‘ a g“"‘&' ' o Abovertus

| S— -n'u . H.. }' n

2 FORMATION T | o i& o P Thn cwn lvm.u L _wesn.
STRATYM STRAAT VM I 18 ". Oemh | Orive Shoe? Yoo ”Ll

‘ la i caud .IQQ 100 | 1ue_SHarn/ess .. ’% v
&nl__.fu_uk&l.d______tig alo| o Y-y -~ 2 ‘
/ tune Vo9, aipple ¥ eopRoe F ‘?&. :

/e lod & L
4y § STAYC WATER LOVEL

uiitee beeius Seud Yol | 18 38O | LFO nmmm mmreen

g : yd ﬂ---z'---—uo_é-f_.

" d.n WS, Oumping [N
————— — ]
l o 1) WATER QUALITY in Parse Per Mol ion: .

von (Po) o Chieriess (C1)

| : woréness Other
4 WELL WEAD COMPUETION: [T o Agaroves Pt
i Pitioss Adasser * Abowe Qrote

O wee Comeme (s [

e Dosw:  Sfeam N, 10 u
4 negrest Sowes of bno-u? ]
2:.0-. Divestion __ gzlﬂ_ —Tvee
Wel! gisintensnd won sempisvion [ Ives P
5 P Mot inststioy
englosiarers Name l ’
Moset Numter 5 vors sdodlT
‘ Longsh of Dres e T
v N e Tvoat
. 2
vt a Bup INLEY ¥ ngENE . - .
18 Aemarks, of : 17 WATER WELL CONTRACTOR § CERTIFICATION:
. °AB5'%W.W This welt wes drillad vader my HTistidUien eod Mo remert s e
C WCARESTIY BN /.
\
SoADDITOR BY;

(" 100 (Rev. 11-48)

i 261910 GEOLOGICAL SURVEY COPY




GEOLOGICAL SURVEY SAMPE He. l 4 . ' I I l l I ll_” I I I ” g‘ I I ’
T WATER WELL RECORD .. MICHIGAN otnnun'r
ACT 2%  Pa NS '
1_LOCATION OF wELL | rusL HeaLn 7'-"27/
© | Cownry . . Prestion [Seerion Me. Renge j
L Zc g ”"C/.Lﬂyot—gk g’um[;”ﬂ /5 é NiE /ou._

rones ireetion vem Roed Intersections . p—— 3 OwNER OF '!LL T

Y S S o S Oryolew oL '

2 4., // _rr-/o a/‘ Gorlven LS - T
Stroer os & '7 of Well Lm -
2 PoRMATION s | e ey | ¢ YELL Lie ' - -

STATus | sTRATIM . o“-yP- .
, ~ L5 X Cable vee! ) Resery - - 60..
LQ/LAH.J-I&“:[ S/ Lo 1 /25 1 Onetiowrsd  Cliewed Do O}
- 7 7/ , "1 6 USE: (5 Demsetie L Pubic Sepoly [
Lo ol Sgadd 20 rzs O imigosien [0 A Candneming O ¢ )
. | D Test woit_OJ
"/ £y Za laos | Theasded [ weieed 8 IMaight: Abovs/Bater "
7 . e v . e a‘[‘ﬁ Depeh |o-hoq—h
2 s % IVeight il Rerh.
3 scrEEn: .
T,,.,_.ﬁ,'a/ess Dhee s
- ' Siot/Gamunn s 22D Lamgsh «
Lo Sot berwoon LG 1, .4_%
[ ) Firtings: 27K 12" “'/"y €
. : . c'o e Y.
! 9 STATIC waTER LEVEL L '
| el bolow \and porters
L 10 PUMPING LEVEL below loné surfose
: 14/70!. M{M., & . ?d 4-p.m.
! —— b, ofteshre. pumpd —0.0.
| ' 1] wATER QUALITY in Porrs Por Million: ===
. ] o (Fo) . Chilaridoe (C1),

12 weLL nEaD COMPLETION: ] in Apgroved Pit
Pitless Adeopeor _& 12*° Ab.- Grode
13 GROUTING: e

1

| Yol Grawted? O Yoo [J e
~— M Mowriel; D e C D - . gt
Doptht Fram o . e .
W sawiTarY: ()0 B2 fT7 f) o F /)y e
Mesrest Souren of pocsible conteminstion <
[ Direort J
Voll disiniovted voon complotien Q You [
15 »oue: _
 ——— ‘e l—_ﬁtfﬁ.ﬂ.‘____
- [ kel Mot B R L0282l n L
Longth of Dvep ’h..“z.ﬁ. M.’.ﬂ,
Ty Swubmarsible D
Je Resi
6 Remorks, sloverion, sowrse of dute, ote. 17 wATER wELL CONTRACTORS cu‘rmcmon
' This weil was drilied under oy Mo‘lﬂt- ond *Io repert is wwe
gy ASILD NFD. BY DAWLER. ITEM MO o beet of my bnomisdge ond bolbel.
. ' " e Lo nacte Lebe ) Lic /1.  ay L2292
m "' agsisvTeatEd “.l.'“ BSAwE agaTaAsTION B0,
L Addrens, ad f,’
m
SanpOMON PV
DEYD 100% [ o ]

JUNS 15,9 GEOLOGICAL SURVEY COPY




P L PN SRS -

e~ & - (ET RV ¥ IR TV Uy VIV VSR SNrrran

RS LES .

-7

ulDtOOlCA:lwvlv SAMPLE Ne. [_—_ ' . L : ]D.

012972

WATER WELL aECORD MICHIGAN DEPARTMENT /=32 5~
. . ACT 284 A _ X / )
%goc_A‘_povuo:w:g L y» L-?- =g (L . PUBLIC. HEALTH
ouwy - - ‘omramu Wome ﬁuﬂ-! V7 Secuen Town Aange Nuwew
« es e l /e armoea l . . ul| s é ne. | /O e

AT U7 8
/50" /{/ o (70;. ea 57

[31rom sooress & Cnv of Well Lécavied
Lor M -.fﬁ"r' n Auclion helow Sasch
R f T

R P ﬂ"maa /%/}4“- '
¢ SobSvicron L‘-D

1
t ! .
. T _‘l- =1 T ”“-'ﬂb---c Pudise Sumoty Insuswy
;-t-~<-|'—.--:--*.-'- ) Qimesven  [J awconsnionrs [J ¢ o
! ) I *01 Weil

e pp— "L - SAING: ™ weises ] | narpm: aneve-suron

) '\ g | - . Ilﬂm ",
, Tuicangss | DEPTH TO i /
i2 FORMATION or oTTON 00 e /DL e [ werem _L 7 warn.
‘ ITRaTum | aTRATEM " 10 - O80t% | Oreve Sn0e? vos [lime [ |

i _ B acattn:

Lay g 1€ M%@ 2
EZ lg_/ 7L_ (‘ . S\ o 2Quuny Lonpt™h d

‘ S : n. e ",
[

' 1NInga: J‘/ 77+

L Lass : ' Ho 1s36 "™ e

} . : . $ STATIC wATRR CEVEL

_QMLﬂ.bU i 4/ /fg_ﬁo N delow iong surtoee
7 7 . 10 PUAING LEVEL iond surtsss

(Ig’fju:/ ‘ S | /FF| LFO n mzm m»«o__L._' :
‘ " ot e, WM____.M ”

T1 WATER QUALITY i Ports n Wilen: g

%
3 & ..‘-_ BV
1ron w..____c-p-.o. cclf - ‘-‘* . ._* -’ | o!

) (ru
Hordnens s O i i
TT Wil #iAD COMPLITION: [ ] 1n Aseroves W11
Prileas Asswver TR 17 Abeve Grse
13 we: Ovumgvu Um
0O wes Comem [ somenne X)

- Doswn: Prgm - n. e ",
! ) 4 nowrest Sovres ot

m.ﬂ L Owegtion

Woil dioiniessnd won comaiotion [Jres [ me
| : S o L wer insrsties

i ) hd el amturer's N o o
' wese! &/ vems B9
: Longeh of Deas .-.n{i.u&

Tves Submersible )
0 -0 sesiorsaonme

+-

e e ——— ~ _J.____..._... — et L.._,__

vet & Jue sagey ¥ wglhCH

18 Remerks. sievation, sowce of data. etc. 17 WATER WELL CONTRACTOR'S CERTIFICATION:
5. vaneasdy Ll B Ths wel) wee oriiies vnoer A4 18 repent 18 ue

t

APSED veees

C' «0ARL - 3-/

| - Mol o 72772 |

4

4

GEOLOGICAL SURYEY corY




Vee = emmAa R N oy VU O N N A e v

e - f . ememe . L + v~ g . [ S
GEOLOGIC AL SURVEY BAMALL No. T S _ . ' T
. . | 7 . B E J 'l,

~/ DEC 8- %77 ) . wusn wsu. RECORD . MICHIGAN DEPARTUENT /526

) PA 1008
| LOCATION OF wELL | ~ PUBLIC HEALTH -

sunty Townsp Nome - Fraction Scenon Numser [iown Number  [Aange Number

[ Lapeer Fetamora ‘MW xNw f m:}. d 6 Nx: | - A
Distance Ang Direction teom Rosd Intersect ione OWNEA OF ﬁ . — M

0 s. . . Aomone T
‘"5"\ aperes s tocruv,ilrzl?\.‘:‘u .Ed ’ 3. . ) i ! . .
Tocate wit T section beley Soarch Mee: ) T wilL olnn (comaionedt - Dots of Commietion v
. oo TR X ~
o] fDmeded e [ 2 B Tes
' \ L 5 x /%’... »eliow red Sered
ot T 4 7 TDT .....:..'.m—_c‘::E-‘
) ] H

)

|

.

b
'4"4"‘1“'“"" 0', Dnmnnoa O arve w O¢ cal

)

-

3

T T -1
i
|

1

: _L . ' /A/a:k.‘ . e ':"'" prapeeon o I presprempren
[ P — L ) Dem. : . l o] n.

) THiICKngss ) DEPIN TO - & »s./
2 FORMXTION ' or 80TTOM OF mte 298 n Dem l"’"'“-i-l-' *.
b STRATVM STRATUM " 10 ____ft. Demth_; Drive Shoe? ves |i Ne I |

f ' : B.5CRLIN: -

bh? ' : 25 25

( Tyee: Oia.:

['d
" - <
LI -1 ] E—— ) a

Dry gravel 269 [208) | s smeom . e .
Sandstons - - - 86380 | e,

ra — '
[ ‘ v |9 STATIC wATER LEVEL -
L . ! . N el 20 it Sttow thne surtace.
i . ’ « |10 PLUMPING LEVEIL batew 1one swriste

\ - - _ .znn_~«~~-m~_zo.__m~

— e ———

. .-‘N
. - . r ﬂ-l""_.-'n-m_._..__ BB

' . RN . : ' 11 WATER QUALITY in Ports Pev u'"""‘m

o S tron (Pey o Chiendss iC1} ; . >

Hardnes s owmer e
TZ WALl wiAZ COMLITION: ] In Aporoves Pt :
[] pitress agamver  $] 12 Anncnm -
13 weit Growes®X Jves [ I w0 - - *
D wea comem™ [On w 2__SDG .

] ] ‘ Dooth: Pegm 9 n. um n
- . 4 weeres: Sowoe of pessibie Contamination nona
- —_—tewi Ohection Y _Tvme
well @ wen ion Flves [Jwe
15 ruse: X)) vt ineraties

ongt ‘s Nowe

w___Veim
Longrh of Drep Pipe . N. seseeity QP M. - 1
Tves: D Submare ible

D Jo o D Resioreating

vt & 2up INERY 17 NEEDES i

16 Rermerks, elevetion, m ﬁﬂnc. ‘ 17 WATER WELL CONTRACTOR'S CERTIFICATION: '

awoly imiy »e This woll-was Griliod wnoer oy ju188iCTion pag 1his reBort 19 true
"CORRECTIO BY " 10 the BSOSt of My knswiepe snd belrel.

. "W:)""F [ 24 CM' . . - ry 4 - v IYIOM T
(t!ﬂ On o . ]
w10 ACY o lzm_hllx_m.,_&p‘ar_-_.

e 100 (Aev. 12-08:

GEOLOGICAL SURVEY COPY e )




e e - C -

GEOLOGIC AL SUAVEY SAMALE No. ' s r L D T | 1 ." A
R CL X . - . . ) il — -
- ..' . R . w ’
. _ ALE:lyl”\"IELLnR'E.SORD 4( _ MICHIGAN DEPARTMENT /572 F
1 LOCATION OF WELL |} PUBLIC. HEALTH
Aange Novwper

Cowny . Towheho Nome Fracuon ] Secuon own N
: 4&, V2 Lamorrar N Y W i 15 |6 g /0 gy
~101ence Anc Cireciion trom Read Inersect ione 3 Ownen OF will: ]
Qev . € of Blrrd RL., IS S, ;/Aﬁ-rém(l- —

Suee sedrans & Citv 5f Well MIL-%ZZ
Lec e -un‘ X 1 section below 8 : A 4 wiLlL OFFTH:

4 300 " n s> -1027>
Cadie to0! i Cow

Dlmnu.n D A Cwmngv;. D Convwarc i pi

ost Wil
guma: Thresoed e ised 'imo.-n: Avove/baiae 1 .
[ (1 .
Ragilar LR BLEERLY
TmiCKRgss | DEPTH TO #m. 10 o3 h Deern | wererm LL g give/
or SOTTOM OF |
STRAT UM STRATU n to . Desth | Dvive Shoe? ves m mEL
B acrtin:

_‘ L Tyow : . Dia.:

Siot/Gaure i Longth
A‘.L L Sat Dorween . ong .
v . Pittings: :
22 1 320 A\ . |
L 9 STATIC WATEA LIVIL .
1 nd 2 1 vetow tang surtace

10 PLPING LEVEL boiew iand surisce

& ’ nootrer __hs puvong.__ L0 ssm l
"y . slver __ wa. "o -8 }
- 11 WATER QUALITY in Ports Por Miil1en:
won (fe) _________ Chieriges (C1)
L4

Otiver
4 WILL HEAD COMPLETION: O 10 Asereves p1t

Hordnes ¢

[ piriess acoones  [7] 12 aneve Grosn

. 13 wet1 Groved? {X) ves [ ] mo . ]
L D nem C m“ te D l
Depen:  Fram fh. 10 "
~ \L . : _ 14 nasrest Sowcs of seesibic somamnation B
F _ i . XL tom .S Diasrien Tvee l
| weil greim ron [2ves [ we |
— B rne: (3 wet inonsites 1

e s hawe

- w___ Ve
: - Lomgts of Dres Plos____ "1 easersty ___ G2 M
- Tvoxr [ Setawrsivie
0O o= O meoiorsconngy

Vet s Jud SuEET 1F NELHED

16 Remarks. elevetlion, source of data, etc. : 17 WATER WELL CONTRACTOR'S CERTIFICATION:
TRIS woll was Griligl vader My JuriS@ICTION SAY 1A10 19DEN 18 ue

| ATTEID s CY DRILLER, ITEM NOL -

czrmiin
(? eez3n .;:n 3—/\/ [(”" ha
ELE. 2 TION
oErid TC RCK
oere J00W (Rev. 12-08)

i

. GEOLOGICAL SURVEY COPY




—_— _—— .- e eaea

oloc.o-o'c.u-nfwu SaumLE M. [_——‘ ‘ ‘ Dﬁv : i l[ . I

A +

312071973 o
< wglﬁs’:lEu"R'E.CQRD . .. ANCHIGAN DEPARTMENT. / S':D"v
T_LOCATION OF WELL ] - AN PUBLIC HEALTH
i County . OowiwMD P 3me . Pracnuon . $0.:110% ‘sumibwt | Tunh % umbur Range Numer ]
' __Lapeer lietamora NS e top. |19 l § “1;—' 10 £x.]
Cistancy Ang Diwiiion tiom Read Imursectiens OwnEN OF vofuL: - PE )
¢t . £. of Blood RA, ' ell ‘
75' S. of Dryden Rd. . Teee
Sirewt acorees & City of Well Lbcoriel . - T
‘L ) -nn."!' " swchien below Saewch W 4 WLt DEIFTH: icomsictod) "Date of Comvioteon
- o= _DrRydeu By QOcomioent . [ ooy Oriven £ ow
R £ 579" € USE |3 Demmeric
' 1 i 1 T / x ) . . i
| ! | ! ‘j < Oimeeten” JT] awr Contnioning O commeciey
h—-’._—T-*--'.' e Test Weil Y v .
I ) } I/ . .
I 4 i ]J_ ,f ‘1{ ﬂ'\ . g“'NG- Trresaes ' Y Weioed ' g ABowe dantma .
‘ ey ) ’ e C lMco_&_n \
2 ' FORMATION "% " | sorrow or B mve e Oewm  weem 11 mesn
STRA T yas STRATow ] N ) % o.u_, Ovive Shee? mEz t z
| ] 8 scrifn:
' Gravel > -1 160 160 ... i .
f Siot/Gouse Longm
Clay . 186 13‘*6] Sor n. e .
) N’ Fituings:
Sandstone 69 bis
] 9 STATIC WATER LEVE.
Y 20 N Beise lone suwrisce
10 PUMPLNG LEVEL D ow long swrisce
ZZQ . stter. wre. mn.___ZQ_M
n. ahe In m-u— .0.m.
T1 WATER QUALITY 1= Purts Per Wsllsem: e ———
s Se) Chiorien [{<}]
. - Heraness _________Otner :
12 waLL %‘7 %‘ In Aggreved Py
Br.mu Lssmmer 12" Avove Greoe.
13 el ME reos D ~e .
O weet Comam Js & _Aqua Gel

- Dsewm: Prem n N e *6 .ﬂ. i

: 14 meorust Sowoe of peseibie COMmamsastion
i B0 ten ...S.._bmm ____5,.;:“_1\0.
. . ’ wetl graimt £ Yvee [Jne

15 e 0 wet inareites

ot s N~a
_wese ned 00N 1 SBE ' _1 verm _220
 Leongan o Dres *we 21 0N cssseny L1 0GP0
Tvae: (3 tunvomate '
D.-I ._ g D fReswroas ing

l
i

16 Remerxs. sieveiion, source of oms. etc. - 17 WATER WELL CONTRACTOR'S CERTIFICATION:

Thie wol! wae 001(1GE wnder Wy uNSSISIIGN BRY TS TEDEN 13 Wwe
| : 10 1he DOS! 0f My LADWIGERS ONC DOIsel.

;. P o/ | e u........ S~ g

o8re 1004 Rev. 12-88)

GEOLOGICAL SURVEY. COPY




.- - -- . RGN 0 - Semmde . maw -— Al

OIi.LOOICAL suRvey iA.‘.‘_l ..: ' - L D . } _I .

GEEOT 57 wgrggz.\yeq‘ncoao MICHIGAN DEPARTMENT /<™~ 9T
l n.ocmo~ of waLL | A PUBLIC HEALTH
. E'; Townsmp Nome Fracuion . |Secien nuveer (Town rumeer Range Nisver

Metamore W
lbunnu Ang Ditection tigm Resd INnarsecions

-m-ydn
m.ch.

Street sderess b City ot wot! Lacation
LOCoIn wiAh "X In pOClLIon Delow

= e | O e

o' B

Shich wee: l-nu OWPTH: coveimetl Dme o
L _S/20/69

- e B Jopr= Tom g

»oliow rod i
-""‘."*"'f" Lr t use !E—. Mec&-m InSusiry

|
r" ﬂl- ‘+ - -1|'—-- [ Dlm-nn D Air ContiRigning D C omware ) 0t
X ' ' ‘ ot Well
| L A l-__L CASWG: Tiaasod| X Wetsou| ] | masgin: Adove Boiow
! ' e M ' Diom. ’ . :l-rl.o 1 .
a FOMAATION icssess| sertave | B L, 178w owe | sewsdla00wen.
i STRATUM STRATUM e e M. Dantn | Ovive Knee? m : ! I
o | T
! Qrevel 187 187 Tvee: _ ‘O . ~
— , S/ Goure Longn
] L e L
fittings:

§ ITANC waTIR LIVLL

DO R, pelow 1ond surises .
10 PFLariNG LIVEL beiow 1one surtace

nooned_~esurene 18 eam

A e P N ey, P W l
11 WATER QUALITY 1»n Pegis Per Miitign 4

1ron (Be) Chioriges iCH!

 merdness [ | el
4 WiLL WIAD COMPLETION: 0 1» Asereves 1

Jhmuu-- [} 12" aseve Grase
|73 wet! Groweed? [Fves [ ] we
EMCU- Dm

‘ - |
- : oot Q22 nte 128 J
. . ‘h-?l-_'ud.-“ Santame At ien j

: 2Y v £ Owecren XY LR Tree l .

el wen _I'- Dm |
15 P . wansties R
f— o o Nome 71 s
| woos woiows JOPZLS v 200
l . Longen of Drep Plon A N seseeny crm
( Tvou Sutmmveible
| D~ = p—
|
i w8t a Awe PNEEY 0 -‘(l“. . J
| 16 Remarns. slevetion, source of csu. eic. . 17 WATER WELL CONTRACTOR'S CERTIEICA
[4-sl This woll wos $r1ligl wASEr My Yt 88:1C1en 300 Mg 14BN 18 Tue :
( l AR T M, |
o XLy gy, .
|
1' “ITox gy,
l
(V-2 1060 1Rev. ) 3-08;

GEOLOGICAL SURVEY COPY




- —_— — [

- — - —_—— s F e - -

- - . e e s ame e e —— - o -

—_— MICHIGAN DEFARIMENT UF FUBLIC HEAL TN

GEOLOG Ta( SuPVEr NC

. . ' ) et i
- WATER \ﬂn{ﬁl:l‘.2 AA:?’D“F:? !\:‘: RECORD ——nuiwumsin- /7 -/
1 LOCATONOF WEL, | |
P :10-«--: Nome ) | Srecren | Secron humper | Town Aumpe Renge Numpe .
T . R Ye e qmVel 14 ENT - 10 ill
. 818rce ang Dveci-on From Agpe miersecivon 3 Owwir OF wie " g

'

Siree1 A@oress & iy o Well Loctiion <
LOCH10 with X A Sacion Betew
T T

- -

SN

i ! 1 0

l_ [  — }_1_

| (Y S - .

< FEORILTION DESCRIPTION

15 1

1 8 SCAgEN ) .

- cTavel 30 . 45 | e o |
’ ' . ‘ | Siet-Goure . Longr
——a2n8r red clesed srave? L 78 . 12D | e vewee " one " o

FTTINGS L CPscuer ] Lone buceer ) Breme Chech

N J
—_"ard sya-c ~reym] .25 | 148 [ Sere steve scver " Qe |
- - ‘ !

: , 9 STATIC waTRA LEVE.

—ovrn _;‘:}:"&l L2 " Do ¢ scrlace L e
‘ ) 10 PUMING LEVEL beow g suriace :
——oipyel cravel 36 . 230 | 298 noene A owmergn__Biew with jeir
T - ! N e ™y DUMEag 8 G*w I
serdszovoe O spmis gl Javs-s B3 203 ;
v "t wiLL wEAD !

:hms [ L D'-J‘u—nm
COMM ETION - _—
o Basemen oM | Apgweved o1

Cowe @ bemge 537

C 2 Wil GAOVTED?

— r— o— :

| . - NNe8 comon X Ber2n1e Ovene:
i ) NO o Dogs of comen: 2901 vee l
o 1 13 %aeret! 50wt of BOSSANE CONLAMMELHR 1
— ‘ Tvee _mt“__ Dwsience + D'm'——-t——l
_‘l | . 4' Ve grernd e ) ; Yeu f: o |

« . H m ! 14 PUMS () ot pr—— - ooy

Hich. Deot of Peblic Mealth | O vormsssee D s e |

MOnUABCIUrer 3 npme Y-V IR EV. RS-

Nox{ 7 xsq‘i ) Moss nmae EOCTLOTES0F g - vem 220
Bursau of Bnviron tana | ™% E_"""""' Do — : |
|

TOW» Monviscnrr s neme e gl ot pol

o s PUD ST ¢ WTHP | M%M\#——“T_‘

'8 Memarks eleve10r JOurCe Of GALS MC 16 WATER WELL CONTRACTOR'S CERTIFICATION

Thes wedt weat Ve VAEET MY U IS CHon §nd The 900N 1 'ue
19 ™e DaY of My TRPEigEge NG

bt A1) 1Ry 0801

GEOLOGICAL SURVEY COPY




t
— - - . - P Sy W e B et -

e e -

prestusbasl a— BN/EN N EEEEEEEE

WATER WELL RECORD 7 MCHIGAN DEPATTMENT 74-2

' LOCATION OF wiLL | S‘/J 'ZPJ o f ruu.ng‘nmm

Towmy ~ 77 T [Townahiy Nomu 3y eclien N (own N Aonge hureer
Lapeer l lietamora i(ﬂiilxg.e) uw!l 16 ' .6 wnx. | 30 e

s mwe And Direcrion 11 om Aosd 1Mer suc ions . ; .

500' N of Oak St.
15' W. of School St.

S0 sedvesas L Ciiy of Well LbcatieX
LOraly wilh "X 1A Set1ion helow

R 260 n 1-24-74 L
—J|—-:- - = : . Cadie tes! [r ) oviven ™
Coor Village of wollow red gones [Joerns [ |
-I "1"4"-—?“‘1 Netamora . USE: (B Demontic Pusisc Supnty ﬂuﬁuwv
e Tt P ' Dimesven 0 it comsitionine (3 Commerer |
' . [Tree: wen i ]
L L _L . CABING: Tessedid Wolser T asgm: Aveversevow

: Svrtace _l_n.

Tmicaugss | OCPYN TO

. [ sTATIC waTER LEVEL

1 § _nve 220 n oww weom 1l wesn.

2 FORMATION sraaton ':::7: ___in e " Destr lovm sroe? ves Kwe [ |

8 scratn: ——————— e

Dry-gravel A0 & Tvee: Dre.:
B ! ) . /%_1 SioGouse e o Longm l
Clay 160 1220 tor n. one n. |

Fithings: T

Sandstane 40 260 J1

L. siow (ond surfece
YO PUMPING LEVEL Bolow 10nd Surface

120 h...l'-'_L.I. soromg _80 _ sam

A ey, T ), P———
— ——Siudedd —————
11 WATER QUALITY 10 Ports Por Million: e ecamaaes

1o (P} Chigriges IC1)

wordness _________ Other
T2 wiLL MEAD COMPLETION: 3 1n asereves 1

Pitiess Asaster 12 Above Giade
13 weil Grewned? res ~Ne

D) waet comom Cliomncs ESDG |

_—_— " | Over: trom Qe note 2200 J
i ' 14 weorest Bowrse o Dessibie COMOTu RN iGN

—B0wu _E__ tiscvien ____S&PLIC  Tvee !

weu Sreintetred won compiorion Lvee [ e

[y

" O wor assiies
snersnew _RRQ JRCKEL !
veset e RSQIil_QHC e 4 vew 220

|
|
Longre ot Ores Pine__Bdin. esssenv 10 arae . i

Tvee: K] Setmerswie
Owm 0 aesteracarng

=1

|
L Vel a 2wp SnEL” 7 =ELHED 1

: 16 Remerks. eleve1 on, sowrce of dats. etc. 17 WATER WELL CONTRACTOR'S CERTIFICATION:

S L. RTEM MO This well was 611100 URGET vy 1UNIGEICTION BAG TS 18BN 1§ 1Ly
T0 Lhe Dest Of mw AASwieEge Snd Betief.

{ - .. ..-- ~ ALE1sTCALD BUsinlps mamt - '

= L.E.ATWR . ceoess ;, .
i C1FTH TO MO, 7 i oo _J.znn_lmla.y_..j.ty_u..,_h;na:____il
L T $ip ﬂ ' .. 1 -29-7“ J
Oure 100M 1Rev. V3-8 T ¢ v

GEOLOGICAL SURVEY COPY




GIOLOGIC AL SUAVEY SAMPLE No. D

L
< JUN -9 1976 WATER WELL RECORD MICHIGAN DEPARTMENT //.
FEmn) ST 2 r———— e il
s ——— - L el e ‘s /E’ [’ / ,.,/
5 o//;nazo‘um’-:: muvucu M Lj‘/"‘m 3 OwNER Ol wlu. g
/‘/7 _4 T Adaross J‘ﬂf %

$17001 ssoress & Coty of Well mm.aé.if,ﬁé ﬁ

(,J

Ion.- Nm

Lecaie wiTh "X i gection belew Sherch Mee: 4 viLL omu compietes) o-o ot c—-mm
T [/~ RO=25T
R e b b v . !Dcunml ,Elm ") Ovrven 0 ow
\ ] 1 Mo liow rod Jorved Sered
.-.4'__4'.-.:.-.\.7_ 8 ust: ¥l Dementic Public Supoty . Inguswy
i | 1 . Dum.ﬂm D A Condiyening D C omwrarcial
e taliadh diadien naliadhs Il Bk )
) \ X oot Well
Lo _L CASING: Thr weisen || | weigre: Ande/Beiow
o T Oiam, ) -
1 it 1 'Muo h,
Taicangss | ogPTH TO %
12 FORMATION Mor 2t | sorrowor | Setn- 0 " Deswn | We e/

STRATUM STRATUM ' i to f. Demn | Derve Shoe? vnano

.rl

"/i/ g _ 8 sCagEn:

W V- 1,.,%_ /5
5 o/ Gauze X ‘V’ :

e Pl iév » b J é2 oo :.;..,

Sﬂmnu/ZLn..l

) il - ' Finings: % Corphian
WA %‘l{ 4 g b dpadid / Chircly u;‘-@

P . 9 STATIC WATER LEVEL
Y m J/'( g0 “e L. below iand sertece
l' 10 rmno"u\m bolow lond surtace ’
P Lr 1 u.m-é e, DumDing S e 8.m
) TSl Y

&
h, sher ___ W, 0 9 9.8.M,
11 WATER QUALITY 1a Perts Per Msiliem:

1ron (B} Chierr@oe ICH

o Over |

TTT wili HEAD COMPLETION: (] n Asoreves Pi

m P11:008 AGsover ’n 12 Adove Grase
13 wes cnuuam'- ™ .

; O e Comam Ovomonne B aill fitfgond

‘Ir Dewn: _trem, f. 1 "

’ 14 m-- ® o! 5008 ibie Comamuastion

T ot £ZP _ Owecrien __‘%&'m
i Weall $181MOCI0d VDO COND IStIon m\'ﬂ _.Do

' 15 Pae: D et inera
i - ot s ~~_M
PEhE
d
”‘ Length of Drep MLH. u-chv_La.’-l.
- = A Tvee: [} Setmavamie
L : T Howm - O aeswescoung
: —
Vel a up smEEY 17 BECBLD ..
16 Rerarxs. sievation, sowce of aats. etc. i 17-NATEI WELL CONTRACTWS CERTIFICATION:

} ADDED INFO 8Y DRMAER. nnl:n . L'ult‘;:.nﬂ-:%’m.w JUNSBICTIon Snd 1hes repen 18 —
“CORRECTCD WY / A 1 -

( . « s ADOM I EY / - - ALSISFINED SVbtmiss nam
i - REVATION Aswens _/.:'_" YL MW 4./,..1.,, M

DEPIN 1O ROCK

- ln.m/“wﬂ'{wﬁd“ Dee ll."'"{" v:_r
P 100M (Aev. 12-08) ) < :

 GEOLOGICAL SURVEY COPY




GROLOGICAL ?UW!' SAMPLE Ne.

JUM 251273

5 wn‘gg WELL RECORD - WICHIGAN DEPANTENT /' 7(
! LOCATION OF WELL | 2 PUBLIC HEALTH
Tovm, [Townamo Nome Fractien Saction m-w-T-a Numesr Asnge Numoer

7 Za Gt € R [Mz Omo«e, _ BSN st XA JA u&[ Ll
Jislanc Ana O -.c\-on 1rom Roa¢ 1METSuCT one Ownir OF 'll.l.

g M L. of Bloed R .
I m S. of oc.,./en L.

Sitewt s0erwes & Citv of Well Lécatren

. ' : WiLL DEPTH: (compised ane ol Compionion
! ) ! . -
_JI....:- -:-_J Dbf/en Cable toe! Retory. O oreven Owe
1 i ' Hollow res ' )
hedendododi Im- g
' ! ) : [74 imesrien [ Au Comthionng  [J Commarciar -
1‘"'1"7"7'"‘;""' A4 / oot Wall .
Lo _L x € v CASING: The worsst [ | meigm: 430+ eubwow It
A Paa 1 3/ m. Grom, :Hm Y _
. Tmckuess | oertn To i,,‘_ 10 2R Deenn Wergm _ L[ _imesn
12 FORMATION or 0TY0M OF |
. STRATUM STRAY WM i te . Destn | Drive Shee? volglm I .
lr . 8 scragn: — ‘
i ;Ed o 4 g ,/pga “' P4 yd g’ /‘_‘_,‘_/, Tvee: Dia.:
o ' $1n/Gause Longm™
/)/M o712 Set berwoon _____N. ane LR

| / Bittings:
Y-S/ Lo |20
9 STATIC waTER LEVEL

l_—%//t’{(./Q/)c ' jfa Jvo 4 lfﬂ_unmnum
. 10 PUAPING LEVIL Selew \ond surtece

; _ﬁz_an. MRV- n-n___.é_Q_ s.om i

’ .
L BN WS DN e BB s

— -

11 WATER QUALITY 1a Partg Par Mhllion:
iron {Pel - Chiesioas (C1

i Iy < L —

{TI WILL MEAD COMPLETION: [T (a agereves Mt

7] pr1iens Resmer 12" Abeve Grose l
13 wei! Geon Yes L J B

01
!

Longh of Dvep PIO0 e 0. SOBRSIY 0P M.
Tvox [J Susmareinie

VOl 4 2ud SmEEY 7 NEEDED

116 Remerks. elevation. sowce of dats, etc. 17 WATER WELL CONTRACTOR'S CERTIFICATION:
1 This well wos 11108 UnBer My (VISSICUHOD NG tRig TEBON 8 ttue

. R et g
T “NRRELT Dy \\ '
. %! -’
-V 100M Rev. 12-68°

GEOLOGICAL SV RVEY cory

- — n . ——— v — . — - - e ——— ca m——e




N -—— - - o “ e f e s m e e — - . ..

-GIOQOOICAL SURVEY SAMPLL Ne. ::] {J rL 1 D ]r I

e e 3 WATER WELL RECORD MICHIGAN DEPAMNT /[ s
VT 7 ACT 204 Pa 1) - g
LOCATION OF weLL | [z - <"~ - = [ [/, §7 pumiC HEaLTH
oumy Townsnio Mame hoﬂ-oa sccuon Nuvosr |Town Number lon.- Number
Z Loe: r l 77 ORA., o 5. NS /<2 .
Disiance #hd Diieciion trom Apad "“."‘2 T - OwniRr OF :
Jd M W of Llood J .
| meo; DQy'(On e(.
Stree somress & City ;l Welt Lacation .
Lor ste -nh- X in section helow Shotch Mep: wiL. DEFTH; (compittad]! Date of Cavpiovion
o : n. yL- &-73 _
e et — Efﬂ:en RS . D covta 100 Rovary O ouven O cw
' ) ! R e tiow red Jortod D .oné__u__{
-r___:--gi.__ll_-q‘-[- ] mile 6 uss: woric Public Sumsty Insustry
_ | LU ¢ Dlm-u.-n D A Contit . D c »
T TTTTTY 4 [Trest wait -
S _1_ ¥ — . [7gaswa: 1w Welees ] | Meigm: Aveves DESw
- Y : Yl ™™ -~ . IM“O — / .
Teickuess | oEoTu Yo | 44 = ! V7 4
12 FORMATION o 20TTOM OF (L TR . Destn | Werpm ve/N, .
! BYRATVM STRATLM ____Inte N, Destn ) Drive Shee? ves gm | |
Z - v 8 scazin: camm— .
Mﬂ / * //_f /[! Tveow: Dea.: '
: Ster ‘Gause - Longth
W e y s 74 26 © San petween LA f.
- : <. / . 7‘/ Fitings:
=l ¢ & N _ 9 STATIC WATER LEVEL
‘ /50  n, perew ione surtece
10 PUMPING LEVEL below land surtace
—_ OO _ n srer _{ nes. suncme _ﬂ_ s.o.m ’
ft, otver ___ Nrs, m____ -a.m
11 waTER QUALITY [Py TP Y~ —
1ron (Feol Chiorioes iC
Horarnees _______ Other

T4 WELL HEAD COMPLITION: [T] 1n Aseveves P

T E.:.!::" Agoster B 12" Above Giage
O wee Comom Dm« EM‘
Deew: Prem 2 ‘ il

, | h. 10
- 14 nesrost Source of 0s0ibie Comamination

: . ;:’.?—"“ i.b"‘ﬂiﬂ gm’_-ﬂ{l Tvwe

15 Piae: ﬂn:-mm !
or's Nowe
: w___velw "
Longth of Dren Pise n G.rad
Tvee: [[] Sutmarsinie
Oowm [0 mesisrecoring

I uel o 2ns SURCY (¥ nCEDLF

.16 Rgmerks. sievation, sowce of dats. etc. 117 WATER WELL CONTRACTOR'S CERTIFICATION: - |
! .. This well wes ¢111ig8 vRaer M |WHISEICTHINN SAS 118 180T 18 true i

ADLES 1ei-
%x«.ua,w‘mn‘

(:‘ CSRAECTED py, j} '

l T=MDMION g

[\ 100 (Rev. 12-08)

GEOLOGICAL SURYVEY COPY




e N P /U - ¥ e - -

VEULOUILAL SURYET SAMPLE Ne. | | L L jJL LLnljl_l Jil ]

WATER WELL RECORD WCHIGAN o:nnuut/ é
CT 2% Pa 195 :
M LOCATION OF wELL | * o * PUBLIC HEALTH
'C-""v ‘ /) //47 e oF Froevnen Socrion Town -
L [:,u L8 2o Eﬁz{/i*é £y /a & npl /0 iy
owte And Dicogtion ivem Road lntersectons o 3 OWNER OF WELL. v .

S
!
!

Srreet eddvess & Clry of Well Lon«v-

e //z./ﬁ,’,..,‘,,

Yucaughs | oCTImve | § weL

? FoRuaTiIoN s | ermas /R ok 9. 5. cz |
Ao - 5 U Cobile veel Uou_
z - za' |2 0 Moltew ved g |
. 7 | b USE: IS Demeere 1) Mu.t...o, u..-.,
4[1 v/ * du:/ 2 /A2 @] m.-u- 0 air Condivianiog Dc.-.-.un

v

P - | D?no'o" D
W”/el é@(zdg 5141/9/ 54 /,;a’ 7537:_5 'u-.uuanwﬂlmmw

Z-. o /dln Depw |-h-.___.h
IWeigh__LL be
§ screen: : : o
1,',. 7‘014/ CELLE Dies =2

- Siet o/F ¥

Sﬁhﬁ-\.‘dh “—d—ﬁ
P s 1P e /e

A/ ep r‘euc y/wa
9 sTATIC wATER LEVEL

——

'IM.'“

- 1

B belgw lond serives
. ' . : JO PUMPING LEVEL below temd surione
. 2 &Lh lﬁu.h..l" pomp .p.m.
| . ]t §10 e WS . PPN P . — .0

1] WATER QUALITY in Porrs Por Million: ===
o (Pol o Chlerides (O

Movd a

12 weiL HEAD COMPLETION: [l In Approved Pt
' Wisas Adeprer  BX 127" Above Grode
13 crouTING- )

: _ - Voi) Geowred? 1B Yoo O Mo
- Moverteli [ MNeot C J da'fll 4/
' Owpshy From 2N, .
f 14 sanrTary: I
Nearest Soures of poesible .-7“-
:ih-v reet) Y L T roe
Vell Ausatorsed vpon sompivtion [J Yoo 00

15 rume.

thanale A’nh—ﬂ#—‘t
- odal ~2 "

Longth of Drep Pioali2i0 . -.-m.éﬁo (Y

Tywer 8 Submersible D
- Jot Roet
16 Remorks, siovetion. sowrse of éuse, ova. : 17 wATER wELL CONTRACTOR'S CERTIPICATION:

This well was drilled vader my jurisdiotion ond Qlo repary is wwe

% ew el B Lk-\..x\ el 1WA e baat of oy kmowtedpe sod bellel.
Coimg e, —<F ”7 24 /J oOF7rz
veizzmin an siseey 2L 7Z ‘r/‘ﬁ‘l' /7'72”""'&_.
N (e . ‘4/5_._ 9/7 ‘)

. o GEOLOGICAL SURVEY COI’Y




VEUVLWUMILAL ARTYET JAMPLE M.

- m e

WATER WELL RECORD

et B o Bl Mt e o s i . o 4 =

IR I I I O I [ AR
MICHICAN DEPARTMENT

ACT 2% Pa 1948 or
1 LOCATION OF wELL 1 PUBLIC HEALTH
Covnry Top. Freetion ’ Sestien Ne, Towa Ronge
b KoL L &Ir /fiannlm NEsMOs NE| v | 4 vl so e

\ ronse And Direstion Hom Rood latersestions
Street address & City of Well Locetion gga_? ¥

ELITT T —
VT

Co,

FORMATION

rhucl‘u
4
STRATYG

3 OownER OF WELL:
Sven Oil o, Irc.
Addross 2 X0 & A.t.,og:’.

[ o —

o
-

9LPYu T
o M of Complosien

ITRATV

P

4 WELL DEPTN; (comploted) ';/

» A el G &
Sduu:u B Revery L) Ovives  [JDws|
D rottow et D somed [ 8ered

§ USE:[J Demestie L) Public Supoly L) lndwerry
D imigesien 3 Ak Condinening 2] Commersiel

0’

’

//a' 7
/
~£7 ",;' 2
g |27 |

D Teour Woll D —

1 Sf_‘f“’: Theoode g welded O |'_n.wm Abovailgion

om ve 25 0 Deoth  jewriene L.
v

’
2

e 77| _emmin. att. Degth ,bunhn.ﬂkgt;]l
JL‘Z 8 screen: :
Tyees Die..
$ee/G Longth,
Setbetween______H.oemd____h
Firvings:

J 9 sTaTIC WATER LEVEL
2l . below iond serteve

10 PUMPING LEVEL bolow iand serieee

LS h e, pompins Dy pa |

——t, OO 8.

Y

1] WATER QUALITY in Perms Por Millien:
Iron (Po) o Chierides {CI),

"
Poor

<

12 weLL neap CoupLETION: [ ta Approved Pit

&_’l'bll Ado pror Vm_ﬂ" Above Grode
13 crouTING: .
Wall Geoutad?

Moteriel;

14 SAMITARY:

Weoll disiatocred wpen .‘ﬂo’l— Yos

Nooreet Souree of pacaidble o - .
Me
15 rumr: . *
Menviestuwser’s

Jot D Reciproaoning

/6~F

16 Remerks, elevetion, sawee of dote, ove.

ADDED INFO. BY DRILER, OIN MO

CORRLCTED BY,

SSADITICH PY,

17 wATER wELL CONTRACTOR'S CERTIPICATION:

This well was drilied endor wy jurisdieien ond Wis repert I3 trve
‘o the best of @y knowiedge ond balief.

67¢ ZI ) /,g /‘z- ZZ u‘. ’ //:uf

ACOIATLARLD SUBINELS NAME

- -
»
Sl .

-7

ataigvHaTion ue.

-
-

% ¢ w. | . 2.
AUTROSILIES REPALSEATATIV

10000 [ o ) m 1 ‘gsg

GEOLOGICAL SURVEY COPY




[ 2N )

' GEOLOGICAL SURVEY SAMPLE Ne. [ : |

L_L_JU | O O | O A

L1

‘ WATER WELL RECORD MICHIGAN o!nnum

o ACT 2%  Pa 1%es / ‘ 8
|_tocatioworwery | f L A Llech B/ 4{54]3 ZEL T ruswIC HeaL T

Covnty Frovtion ,,4,,-:. Seetion T

__, APEER. /Iﬁ/ﬁ'/:laa(ﬂ

geele Bl f.,...ﬁ‘f.. METe A 008

onte And Diretion hrem Reed lmtgveactions
W/I//, y-1v4 pzf hE. 57}'/7/?“5.’&__1

Tucxages
o
STRATYS

2 FORMA TION

9EPTu TO
20TTou oF
FTRATY

| Copase 2q4v¢/ | LY
£ L

éé " DAReliaw red
6 USE: [ Camecric L) Pubiic Sopmly [
l)y O ivigetion 0] A Conditioning ) Commerniel

D Teot Well D

l;z T ARGy dae B eiaes ) [Heighns Above/Baiew

_,?_diﬁl_ﬂlz_L__,J
SRBVEl wplia Rimtid S

~L23 &

S o - s
ch'ilu ) =

CEa

""’**P/ AT 2F1% f”” =

9 STATIC WATER LEVEL
. bolow lond

{ 10 PUMPING LEVEL bolow lond suriese

DK ereaT . pommine— L.

»

T el . @1 e W18 . b

‘.-
o-0.0
H

1] WATER QUALITY in Ports Pur Million:

ety ‘r’“Y

lrom (Fala e Ohloridag (C1)

Mard
Ner

1 wELL HEAD COMPLETION: L in Approved Pt
0 Pivess adegier B2 Aboms Grode

13 cROUTING.:
] Yol Growsed? O Yoo (J e

™

serrials B Heot Comem O
/ Depts FromB . LT 1. ' .
) Wsamtany: Lop S £P11C ﬁW

. 7,/ 2/

Type

Woll disiniocted vpon oe
15 m:x //07 //5.7]%[% '

thade! Numb : R

Tyset [ Submersibie O

Long®h of Drep Pipte . sopaeitpe_0.P M.

T 00ED Q. BY DRILLER, ITRM MG

«<ORRSCTED N>

~eADDIMON P <X, ¥ n/e?

osTD 100 6-e8 He I
- GEOLOGICAL

This weH wee drilled ynder my jurisdighion and this repart is wwe
1o the bent of my knowiedge ond beliel.

fugtlildser = AL

SU RVEY COPY

Lﬁ Q Reciprocutiey ‘

16 Ramerks. elovetion, sowse of dow, o, 17 wATER WELL CONTRACTOR'S CERTIFICATION:




—_— ey - e B O R T O L )

GEOLOGIC AL SUAVEY BaMPLE Me. [: ' L }L la[ ™7 lLl !
e - L _J
155 171373 WATER WELL RECORD . ucmem OEPARTAENT 5 :
: - i ACY 204 Pa N
‘:\‘___Lccy_noﬁ OF wee | ShiaL
ount: owranep Namg . feaction Section ~ *o.a ™ Asnge Numeer
Cila - iatanora. miuwinspel 96 | ewsl 10 ex]
L Listenh Ang Direciion irom Rese imersect rens ] Own A OF wiLL, ]

% . E. of .ietanora Rd.
2 k. ! of Colson Rd.

Ase:ons

ra II|Iillilllllllllllllllllll

Street stemens & Ci1y D! Well Lecation - Rrowm n: ”y Het
Lo e with X0 seciion balow Suswch Map: WiLL DIPTH: (conpisiest ODme of Conplotion
f HERE 300 w 8-17-
Cdode o] FHcane e Qome  Oow

B‘E?'ﬁ::“ H l--tvn “Enm—n

Dommm D Air Contdtianing D Comvovare 18

‘ " oot Watl
: _L CASING: Tressed X woises ] | Herom: Avove vorem
| ]
e I T S B — Muo_gh.
THicEegBs | OEPTu TO
' FORMATION A o0  88TYOM OF Lo 241 n Cewm IWJLW“-
STaatum STRATIN (L) . Destn | Dreve Shee? vumm I l
K{ SCREEN: - o aeees
;—mlé 4 I¥— Q0 Q0 Tyee: Osa.:

_ ; LI Tq-7 7 | R — )
5__5_1_‘_;' 1 8% 2&_ Sot setwoen LI fn,

 Sandston sg | 300

9 STATIC WATER LEVEL

5‘2 L. below lans pwieoe
10 PLASPING LEVEL beiow 1ong surfacse

e —105n e L sememe S0 som

L. sher ___ tre. suwvesng -0~
f 11 WATER QUALITY 18 Pgres Per e llign: -oeowee
' wen tPey __________ Chiersees (CI)
- . r:\/r g . ) “
ARy | s SN g HerSneas Other
- TZ will WIAD COMPLETION: 7 Aporoves Pt
e SR : ] Bublad.t  Aveve Grose
. 13 et MEV. Dln )
0 mac O» Z__sbo
- - ODeoth: Srem f. H [\ 5
14 mesres: Sowres of pess ibie somtamunstion none
femt [-T Tvee
well ¢ wen [ves [we
15 ruae-

(O wet snsrsties

Longes of Dres Pioa] 05N csssetry _LBra
Tvoe: (I} Submmrainte '
' O om 0 mesiossening

vEg & Jup pugLT 7 WELCHEO

16 Remarks. elevation, source of daw. etc. 17 WATER WELL CONTRACTOR'S CERTIFICATION:

This we!l wos Grilias vnder Sw NeindIg1IOn SNE T8 TEBON 18 e
19 the best of My snowiess ond behietl.

vy Wy

2 ) /l Y ;
1. | s B L | semens 1200 I21ay 01ty BA.. Lanesr ]

IS NS 77 SR
Oeve 1008 (Rev. 1 2-80) . . ]

GEOLOGICAL SURVEY COPY




- e e e et s tae eem——— - A et e dmebhedet L caee, t e v e b has’ o e e ctetmat—— s e ¢ = ~—— - -

Mmae I

GEOLOGIC AL SURVEY SAMPLE Ne.

7 JAN -~z N6 WATER WELL RECORD - MICHIGAN wmm/g./o
ACTIS4 Pa NS :
v LOCATION OF well | , PURLIC MEALTH
oumy Townsiup Name lue o8 A Numae |Town M e
. v "‘7 "
( - Lapser ‘ Netamors \ ff;l_kj 10 £
: .a siance Ang Direciion trom Read |merseciions ’ rowuu
200*' S. of Barrows St. .
S17e0 s8eess b City of Well (hesioh e .
L.tui_-c-IT:'r'-n ec1ion Delow < Suereh Map: 4 Wil DIPTH: tcampimed! Dme of Congpicrion
A 1 1 '
- dle i .
. __‘:__l__:_-{ Village of Metamora
! ! :
BRI A Qrremen D) av comtomng 0 Comers
! i ' ‘
L _L CASING: Twussed B werens Ir o Above/ baienm o
A [ Y] R - . lM.._;ﬁo
2 . Tiow B vmc:'-ul .O'l':".'-':' Lm " 22_'\. Oesw ' | Woigm A1l wern

1

! : . :

| - STRATUM | STRATHM N, 19 fi. Desh | Derve Shee? NS
| LT -

- . . 21 '423_ Trveoe: &> 4L . D
- . . Sin/Gouse . Longth
- d 16 22} s N e n

! Firtings:

dry gravel bai 831 :
] . N STATIC WATER LEVEL .
‘Q] aY 11*9 Krg! an . bulow lond Surtace

10 PUAPING LEVIL below 1ans suwriscs

;o Mnl_ 48 280 140 n}_m suwmng _29.__ (WY N

| . M. i ____ W, pumeRg - DM )
i 11 WATESR QUALITY in Parts Per u-ur« E

- oawaow
Chigrrdns 'ICHH

tron (Fo)

b S— | ]

T WALL #AD COMPLITION: [ ] 1n Asaroves Pt
! . "B riiges asemer K] 127 Aveve Grase
3 wer Mg"’ D Ne ' !

' D ~noot C D- Y .
] | __Oeew: Seom 0 LR
. 4 nesrest Sowen of 50081l comamsastion
33 _wn M Owsguen __SODPELC  twe.

wett geaimiociy wwon compiorion Kl ves e’

v LY .
R T aeies

; ----z.sm-asc-'i—mazO——-
Langen of Dres Pioe LU K. sesesitv] Q. 3P,
Tvee: XT) Senwarsiote , .

vel A JuD BuECT 17 NgEPED

1 18 Agmerxs. elevation, source of dswa, etC. 17 WATER WELL CONTRACTOR'S CERTIFICATION:
i Thes ani! was 1 lies ynBor A (W ISEICLIAN SAE tRIS 'EDON 8 Bue
l ' 10 1he 900t of My LROwiespe snE beiiwi,

apolD ivfu By pRi_LER, Em NG,

CEIsTECC Susingss wam( - X |
*comRiCIL™ 8Y .
coanotion g1 G acwess 1200 Tmlay City RA., Lapesr |

tupraten A Z ﬁ Ms%'é e 12=4=75

D8Ye 100 mcv |2-¢0 . -

GEOLOGICAL SURVEY COPY

—




]

. . . . ’ .
L Oy v e Rl S MUPRPYORFYIY LRI PRLF POT T SIS ¢ RPICYRRUIEAPY S WO SR WS ¥ VO T L S
N ’

GEOLQGICAL SURVEY SAMPLE Ne. ' ‘ : )
vl S (00

< WATER WELL RECORD . " MICHIGAN DEPARTMENT //
- - ACT284 pa 1368 \ /
1 LOCATION OP WELL - T RURIC HEALTH
Coumy owrsnp Nome Y "ﬁln 2 Seciion Numser |lown Number Ronge humber
( Lapeer Metamora : v iE8 o 16 -} 6 x| XOTiX.
Oimance Ang Direcrion irom Resd IMereectons OwnEA OF wiLL: s *
3 M. BE. of Hetamora Rd. -
150* S. of Brown Rd. .
S1reen semress & City of Weii c..;n&
w4 ML OPPTI: (commimen) Ome of Commtatien | |
360 n ' 8-19%=-78 7
Conie we! L necery 0 Oerven Oow
‘ wollow red Jomod - veres
- 8 vst:{ | Dememic Pudiic Susely Inguswy
so ! © Dimesrien [ aw Constironng  [J Comrarcia
st Vel $
.CASING: Metoed ™ Aben
» | Diam
sce ____1__n
] . THICRNEES | DEPTH TO m_ e 31‘&_"_ wotgm __1 1 e%,
lJ . FOMMATION or 00TTOM OF P"" |
STRATUM | sTRATUM | ____in 1o | Ovive Shoe? noﬂm ] |
: . 8 scatin: .
' b 1_8 1&_‘ Tv".: . Dis.:
~— vel ° Si10t/Couse Longth
. ?F. 95 113_ [ . e no ' -
t ‘ L Finiings: )
vel by | 156 S
§ STATIC WATER LIVEL -
142 N8 1 20 R betow'ignd surtece
S 110 PUMPING LEVEL boiow 1ang surtacs
. iandstone S 42 | 260 ] 220 nened mnsomme 30 sem A
\L - .
| . .
. R.oohee  _twe.purming ____________ S5.M
| N 1) WATER OURALITY in Ports Per Ilvlho\m — e anar
! ren (o Chioriges (€1
wardnees — _—____L—
12 wiLL #IAD COMPLETION: O » aseroves s -
v © [T) priress Aayorer © T] 12" Above Grade
13 et i-l-mf.Tv- Lwe
» O c Osemenne £1_SDC -
_ Deown: Seom [ fnowe A __n ‘
- . 14 josrest Source of Dess ibie Contanunstion , A
£3 —100rem S Direcrter -—'-Sﬁ%o—""
- we!l gisintecied wen compimion £ ves. .
' 15 riae: . X wot inodiies ~ '
Madel — [ gy |
Longah ot Ovep Ploe______ . -_u-m._u.-.
Twee: [] Sunmersinte '
Qo . O sesiovasering
Vet A AWP gugE? 17 NELHED’ . ) .
18 Remarks. sievetion, gource of data, etc. 17 WATER WELL CONTRACTOR'S CERTIFICATION: -
This well was 1illed UREEr My 1 isdsCIion Shd this repert 18 e ¢
AbuLy o o oML, i wg, 16 The DOE1 of mv UrOWiedee S Beliet. :
( . - Wlltcuo o 18TEaeS Bubiuiss waml i ~
"~ TTADDITION BY (A
’ m"rm . . mumm—m—-q

OLPTH 10 mocx - - i ‘__/7
3 , _3.3.5.7.5_._
“Dale 100M (Rev, 12-48) _

~

GEOLOGICAL SUIVEY cory




[ — - e e e P R e

GEOLOGIC AL SURVEY SAUPLE Ne. ‘
MR 3 XIS | -

WATE!YII:IELL”RECORD R : mcnmuggsrmm/é -/ 2_
1 WOCATION OF weLl | / IC HEALTH
Coumy owra o Name v lu;m ™ R huvher
{ Lapeer 1T . Metamora (‘Vé.'lllgo)'y }@ -6 . -.TO %

oimtence Ang Direction trom Roae IMmersectens

~Blogk 4, Lots 12 & 13

Stront ssdrvas & City of Well MOA

village of lﬁetmora. Hart's Plat .

-.‘--- :3830 Corunna Rd., -

Plint, Michigan

@ao I&Uu Cmtor Conltruction

—T.T-T?;ﬁ‘:"!""n 96C110n below Sherwch Meg: o 4 gL DBPTH: tcovpimelt Dse of Cowplotien
F L _ R , 350 2 2-3-75
— —d e _ T 00 Conte seot fowry [Jom Dow
o Village of Metamora ol ighs ree e ] - 0
"'"‘l"“l‘":""s'r USL: £ ] Dememic Pubiic Susely Insusiry
A L.t 1 \ . * Ouneevien  [J av comrioning [ Commarcim
/ }.-}"'T-” " : st Wil .
| i 1 g _L CASING: Tiosser wo'tes T ergm: MM""
A » u-‘tl Orom | Mu‘
N [ Tuicaness | ogrvute | 4 295 n Deon (weumdl wesn
!2 : FORMATION 1TasTon | STRAYwM _.:: 1 DO -:orm snee? ves B we [
l : . M 8 SCREEN: g B --:-.-.- .
Ory gravel &0 .40 tvon oha.:
- &m, ° - 90 | 130 | g et
Ory eavel 10 | 1o | ™ 7
. $ STATIC WATER LEVEL . :
qlay & Bouldorl 155 295 1 20 . batow lond surtecs i
T 110 PUMPING LEVEL betew iong surtece [
‘/q"nd’ton' 55 350 1_69_ f. l"l‘l_"l. mn___j_Q__uu
L ) : .
| . L P, o-un'-
r 11 wATER QUALITY (n Ports Par Miilignt P ——

on e Chierides ICI}

[,

rordnge s Othes

12 wilL #8AD COMPLITION: O 1» Asereves P11
X ) pirregs asemer X 12 Aseve Genoe

13 weil Groutee? Qv- Lwe

D MCMQDM ﬂ—m‘—-——

Deowr: Prem f, 10
4 wosrust Sowrns of peesidie semamiasuen

25 v ¥ Owerver __S@RLIS  Tvee

Wel! gisindacred wpen n Klves [Jwe . ’

5 ruam Not 1atslied

Longen of Ovep Plos mmu.&

vBl & 0B GNELTY ¥ BEEOND

16 Remerkg > eievarion, source of dna, etc.

8 « <DOED INFC BY DRILLER, (TEM MO
: *CommICIID BY - .
“*aoommion gy Llemn -
£ VAT
viFin 10 RoX

CAG ..

17 WATER WELL CONTRACTOR'S CERTIFICATION:
TRis well wes Srilial vRESr My (WSS ICIION OGNS tAiS FEBOTT 18 Pue
10 1he Bem of M knowieups and deiet, . 1S

Dede 1008 (Rev. 12-08)




B i T S A e — s - . . - fe e tdea. e A& L e h et e Am—— e+ ol e - - e 4

cno;éou-éu lutvl—v st v, C: ‘ ’ !——] El T 1T |

~y - NOYV 0351979 WATER WELL RECORD . achiGan peparTuent [ £ -/

ACT 204 PA
1 LOCATION OF weLL | PUBLIC HEALTH

County Towremg neme frection - l¢_1»u N 1T own Aangs Numder
a TLPTTR TTNRACTADA ne % s wlamk | £ ] £ NS, |- 10 Ew.
Distance Ang Direcrion trom Rosd imersect ions of : . . .

Sireet seeress & Citv of Well Lun-on m

) - . . N

Locate --ﬂ\."r' in seclion bolow Sharsch Mee: will DEPYTH: (eoenveimes) Ome of Comwionies
T T T )
_J|-.‘I_ -y ' . O caste e £ Aoery O oriven O ow
| i ! ol low, ro8 Joned Beres
..I __4‘-_#__:_-..'.1_ - |6 ust: £ lDemamic Public Susety InSwswy
| ) | Durn‘..nu\ D A Condimianing D Convrarciai
r'-_‘_-'r-—r—'“— ot Wail
) . \ .
. i i . 1 __L gl:rcz Thresoed wolgee :noo.n' Apove’Balow
L3 I .
} 1wt - | Surtese —4—"
TuiCanlss | DEPTH TO
FORMATION or sorrou o | —hein 4G 2E1n. Deem  werwm 11 _iesn

STRATUM: | BTRATUM " e ~ . Desth | Drive Snes? Yes frine [
sCRegn: ' ho .

‘_ ET;"

8 A ) Tvoew: i Oila:
- . Sie/Gouss tongtn
AR ro 'v 22 0 [ =] i " oene ",
. . . Finings: s ’
:’ ‘RAanA . clg_:v l:;-'& L0 10 . -
| : . * |9 sTATIC waTER LEVEL-
! __gtonew hewd reaymw] £2 132 QA N Seien 1ane.surteee
N v hd . : _ 10 PUMPING LEVEL Bolow (ans surtece
(_ —elzy = piaved cwsyve) Jerers[113 ,|2600 | —333-nonel_raseene 20 sem |
- - = T Ttk edr

—_sandy chele & sendsione £8_ |78 N — VY \

i 11 WATER QUALITY ia Parts Per aeliiom

L L p— R T

woreneas ____________ Otfer

TZ will "AD COMPLITION: D in Averoves pt . I
- F7 prriens Agemer  [7] 12° Anove Grose

woil Growes? | ves || e

0O woem Commm [ somonne E]t.ink_hnm_mzd

- ‘ , R Desw: trem [} nw 261 n

14 wesrest Sowrse of sossidie ssmamingtion

- Owernenly Sondip Foftees

17"

] . weil @ ) wven Flves (e
I . . R B ruer D et wu
“ ARaT - doorers naee JBCUSEL
' , L ..élr‘i.. Mese! Newumer vol_v.m ZZQ
'll‘ Lo - ;L' Length of Drep Mu‘. BB
~ el Twe: ] setmmrninie
v . Om O wun
veg .'l-. SmgEY 17 waEBLD . 1 o K
r'é Remariks, sievetion. source of dama, etc. 17 WATER WELL CONTRACTON'S CERTIFICATION: ;
, This wat) wee 80)))08 wRP Ty 1w 188:C1:0M SRE 1Ies TADEN 18 Wy
| wutp ne0 By DanLLER, iTEM - . 10 e vart o1 iy Nrwetots s vouet
CORRECHYD oY
“*ADDINON PY =t
CLEvATION
oEPiv 0 fOCK e
i . 13
* De7d 100 (Rev. ' 2-88) . . -
' S GEOLOGICAL SURVEY COPY 0




U L emeeeii e L e tsma tm e i Memm = - a -~ et

GIOLOGI;leﬂlAlﬁIN.: : T [ ]L . Dr ) 1 L . ]

~ JuL 031973 WATER WELL RECORD MICHIGAN némmgm/ /L/
' LOCATION OF wELL | ruaiheaL T
Couvmy swrm g Nome ( ‘?: “ B?E’u- own uw’- ) Rangs Nuwemer
1

- L INAE. | an LM,

D-n .ym.u- trom Rowe mv--uw : ] o-un oo will:
3 s of ..etazora Rd. : .” Shuler Homes, Ruly bchmer
_ ) sseees 27 S5, . uhing'ton
5* !I. of Colson-Rd. . Oxford, i /48051
$1re0t sdaress b City ot Woll Locstion LU AO Dymemn A - ’
Tecoie ¥ TXTn seciien below Suowch Mmp: 4 wiLL OFIPTH: isemwicass Dot of Compioson
T RS T
t 1 ' . 3858 & £=13-29 .
-.%-..:--"-_ .. .‘ﬁcmw 3 nexary 0O orven ﬁTﬂ
o Village of Ketamora vollom reg sorves Sores
. --‘I.—‘-—J—- : . VSL: [y Demeetic Fuiic Susaty InSuary
T
i | \ Dlm"h.ﬁ D A C ! g D [ 4 JrY
"T"’I-T'," oot Wil
o LJJ_ , _ C“"‘O Trronges (22 Wetees ;moou: Asoveideisn. o,
b 1 il -l (Serteee _ 3.
[ TH T
3 ¢ TION TS O oy | —beon e 300N Desen lmn 2w,
: sTaatue | aTRATUM 18 h Dessh ;Orive Snee? ves -] we [
| . !i:ug| L clay 180 _18d Tv'.r. '_ Oia.: N
- ! Sio/Gause Longm
; Sls 18 188 et b . ong N,
l Fivings:
A _ry agvpl 101 113 :
‘ . 9 STATIC wATER LSVEL .
| enistane €Q. 1 _38%8 N, boiow iond surtaes
e e 10 PUMPING LEVIL-Soiow long swisce
( _zzc_ . “‘i_"l. Pmp g :: s 0.m
| . ' L e W P ™ W G
T7 WATER QUALITY in Parte Per Militen: cemceme=]
1ren 1P Chiersdes (C))
wardness —— Otver
12 wRLL " AD COMPLETION: 0 1 Assrovee .
Priiass AGpeter EL:" Above Grooe . H
3 wen Glannlzno DT.. - !
| O weec O X Sot
- T . Dapwh:  Frem [s] nw 30C n
) . e 4 wasrest Sower of pessibie commmarion - TNONG
Er o -] Tvee
Wa(l 6isiienIeE Wwen tewe Pres Duo
18 PLae 35l e weaties
' i ’s Nowm
oo w___ Velw
[ Langeh of Ores Pioo . eossity ____ G
) Tvoe [ tunmrsimie .
l “et 4 Jue sagd? 7 neEBES ] : : _{
"16 Remarks. elovetion. sowce of dats, etC. 17 WATER WELL CONTRACTOR'S CERTIFICATION:
1 This wel! wes riliel vager Wy (U 1ol €N Snd s v.m 19 wue
. “l~m.‘~.~~'~.h‘
( “AbutD meo gy OMULLER 11ga ag, - 3
. m‘!!m ”~ ]
“CAsomom gy (AP Aseess _1200 Imlager 24ty 32 Samanw
[LfvaTim — ) R T .
L Y4l ] anex . ) "N,/ . . . _‘ ’—... .’ -’” Dme AT lo Ia)
-~ . T IOTRGETITS XUPILSYRYIVINY * T
Dare 1000 Aev. 12-48) ) L <3 )
GEOLOGICAL SURVEY COPY e v

- 4




w

APPENDIX D

ARALYTICAL LABORATORY DATA

P

3




/ £ 2. ..“u.-a.. Co.
';-":-.I R L S
.l AN e T
Poous Sas TR UL LlATION
) PCATL wlYy "u‘l. V41l
(UNTI-S301 - TiEr ve=4309
Frrud! & we~l LIS DATE 9725768
AP Ererll Miaton 324 PAGE L.
STATE F nIOHILAm .
mon! SEv SECT ATTNGC mLIRVBAE
EWIKN SERV DIv 70 MOX 30028
Lvailai M w909

CQLIENT LaTE lBEivwel / )

Ab D PaReETER unIls ~LSa 75
105 FVAT IS -

SOINGT ASENIC, SOt /L Veton
wdnlon, SR E G/l Ve
CALCIUn, 0Lt € ma/L 12
Hain]lin, 30LLRLE aG/L Veu o3
Q‘&\IL’\. MT WL uW:‘- 'N::
COFER. SOLLME * M 2,029
IKCo, £ "BA Ve 8
EAD, SAURE G 0vi20
rint€SIUN, 3L 2 K Y, N ie
RILRY ULl E L )
Ilmw miN Lewsd
PUTASE Tlet . SR E M R
SEErdin, ol LE e/l ven®
3T TUn, WL JILE A +.?
AL INITY ,AS CACTD G/ )
CHuOR LLE G 3
NITRGCEAN , ¢ KLtk , TU fre N )
TOTAL PHUGraGE, AS P ~i L 2.0
L nlE oL W

Ca JIL b GRdasd, LITA <EDTRA S o o
TOTh Faweil Crun, A2L0E m.‘,n. A
e ICS, TOTAL FICOMOAARLE vt

VILATILE AT mivRldY PQLUIMI’S .
voaTlE ORandlS _ b
R VOATILE asedlunli LU -RRY
M 102
mh&.’m 114
SEAlYOLATTLE Waireul ~RIMRITY PG.UJTH‘I’:
B s QI‘GMWTEM b
.ﬁ% 93
mﬂ(mmm-ﬁl. 1 20
AR LodRUS LHEN b 3 e
1 /88 )

90 i IN1L, SOLLBLE 6L Goww?
CALN (N, SALRE s 6,002
LD, Sl LV n
CiemiUn, 200 o/ vowsd
QelniUn, heYenwidl nG/L 0..5%
COFtA . So WAL A VAV Y
le ML t'.oy




———————— e sy —

NI ’u-.~ L T. STATION
Felorw. WM Vall2
ST YN - S5 T .L.U. Lt

APRE T een Y16 DATE 925,59
REFERDNCL ik 312 PRGE 2 .

STATE N NCALG W

rEnT SV SECT ATTnil ALt
e/ TRON Env DIV PO BIX IOl
NSl NI W9

QUIEAT [ATE RECCIVED /
LAb 1D PHowETEK

UNITS
-1 3721788
SIVO0A LSAD, 3G S ol { 0.0
RAGRESIUR, S0l U i mA . .
- MERORY , sl uelE UeL ¢ lov
O NIOEL, SQ.UILE YN ¢ ¢.0..
POTABSIDN, SCLUMLE nG/L .94
SELENIUR . SOLUME . [TV < UOUS
SIDLU\ SOLLIE A £
NG, SOLUSLE G ¢ PV ¢o
NMNTY.AS A0 A ol VI
G4 0R10E reA <
ATLANIAAB o noA ( 1
NITRUGES % 21 'vee, TO:-I. mivL { :
TOTAL PHOSFHURUE, ~S P [ tV, . Yo viny .
AL FATE ne/L w
10TAL C&MI" Chw.z- A..-ad * M %
»TOTAL RECIMERABLE UG/L 3.1
wialils wrirvacy SRI0nd 1Y FOLLUTANTS -
VOLATILE CRAICS ] ) Ay
VILATILE sanuanic RESLMVERY .
A - D0 4 wd
PP ONGF O UbNZ e e 3 il
1, 20D OROET v -(4 X 13
SEMV AALATILE shuwrsedT PRIORITY MULLUTAN S
SEMIVALATILE QRGA:ICS o
SErIvaAallll Jr»wATE m
-— PP LUGRURE THY L a2
MENZU (A ANTHRACEME-12 x : 19
ILAF A0S TPENYL b 3 R
9 27/

237005 ARGEAIT, SIAUBE it ‘ Velng
CN.!‘-I\H.M M ( Voo, 0:\‘
CALLIUN, aG/L nh-x
ORONTUN, SOLUMLE G ( .#r\v.‘

o 7 NG/l { °ov‘~
CCPFER, SOLLBLE [, %8 ¢ LGRS
M-m M .M-.
6l (SN 2. P Y
MALHES T, SOLLIs £ A P,
PEFLURY, SILUMLE Ll ¢ 1.
NIOEL G UBLE no/L ¢ PO
POTASSTUM, SOLUMLE L 0.0 ™Y
SEUE.iIUM, A UK E Mo/ ¢ 0.00%
SOC {un, Su iy fG/L




=~ -k, 2, JUADIIN (D
..ou.nm Lo M EZRE
Las Ll STREET
Po Jo Bor 7050 04T, STATION
FOR LA, M w4112
(4)7)7?'5-6101 7/ (ELEX 94-4229

u.{'hr ¥ mwodali . DATE 9L/
REFEMENE miMaEK 312 PriE 3

STATE OF MICHIGw
HEAT SERV SECT ATTMIC ml(virT
EWIRON 62’V DIV PO 2Gx RoA
LANCING M1 w909

£
3
E

9 Vg : .
- SZ37003 2IMC,SOLURLE nG/L Lof=2.0
AALINTY,AB CACTD G/l gl
OLOKIDE Gl Jos
APPORIA 5 N B N ‘l
JAELLAL, TOTAL G/l { {
TOTAL PHOSPHORIE, M, % ( 0.9
SULFATE Mo Jo
OIL & GFEASE,TUTAL tEC A g na/L { M
TOTé, GRGAMIE CARELR, SELUSLE A 2 .
PHENCLICS, TOTAL. RECOVEA LU UGrt 7.8
VULATILE DRt oS PRIGRITY PULLUTANTS )
VOLATILE  ORGANICS A
VILATILE StwrinmTE RECOVERY ~
_ X i
3 l 1s
X.HIWM L=+ — 12
SEMIVGLATILE Oruswi1C PRIGRITY F\].uﬂ’hra
SEAIVOLATILE QRwIC3 "
< AAIVLATUL SunratGoTE ARECOVERY
2-HERF LU THYL PN X oo
BENTDCA) ANTHRAINE-D12 ' X 24
DECAF LUIOROE LFHEATL 3 117
0 7
— SO¥00e ARSINIC. S UM E [V ¢ AR
CAInlun, SOLUBLE /L N Gowl
CALCTUN, SOLLKE vt o
OFRO1un, SOL M G/l ¢ vl
ORGATLA,  HEWLENT NG RS CHRAY \
COPPER, ro/L veny
IROM, nGA Iv\::%
LE“) W -WL \ VoVa
AACHESIUA, SOLUILE A 5
PERCUKY , SULLWLE uen ¢ lev
NIOEL , SOLLEE oA ¢ VR
#OTASSIUN, SOLLWMLE oL 0.€2
SELENIW, SO .UME . L C wRrewWd
SGOTUR, SCLURE AL 2.3
71, SLURE GA 1.9
ALMALTNITY, A6 CHCU3 o 700
CLORIDE nsl 300 -
Wrila e N n6/L ¢ 3
NTROGEN K lnn d , TOTAL G/ ¢
YOI PHGSAHOKIS, AU ¥ [ T < Ue (."
SILFATE NG 37




o T L L C JUsuAN OO

VILATILE SUnanTE “ECOMRY
WD -bé

»”

- Ll S IEERS
- .,e. Cam XSS STREET
P. 3. olA s 0T, BTAVIWN
P TLee). miie 04112
(W TTE54wis 7 T fX 944329
AE- KT 4 ~~uYSIS DATE 9/."‘.’»“
AFTICE UnbeR 314 Prast
STATE OF AlCHIGan v
morT SERY SECT ATTNIC mEMASAZ
EwIRON GEFV DIV PO 30X 30G28
LANGING NI 48909
CLIENY  [nTE RECEIVD 7
LAb I PARAMNETER UNITS nESA TS
.V V2N
RI700é QL b oFeASE, 10T RSO cankt = nG/L ( S
T0TAL RGWIC CARDLN, ity e N
PHEN0LICS, TOTAL IeCORTFARLE Ue/L 1
NAATLLE Odwuic PRIURITY MNHS
VORATILE QRLICS Coow
VRATILE SURROGRTE RECOVERY ™
BENTENE-De . : 13:7'
M 112
. EACAATILE unlwtiy PRIGKITY ru.um..ra
SEMIMLATILE OhiweICS ')
FENIVOLATILE SuhauGalE ARCOVERY
-PERFLUCRORETHYLFrEnD X 34
mmwnm-m. } 3 lo
DECAFLUOROE [PHENTL p 3 1168
&2 V2
S23%007 ARSERIC,SHULE A T P
CACCTUM, ULk £ /L K]
CARONIUn, SCLLE e - | )
CHROnIUn, PFEXAVALENT oL ¢ v
COFPER,, SOLLBLE /L ( Q.963
IRON, SULLELE [, %8 0.8
LEMv- £ m LY O.V.“)
MorESIUN, SOLUM & [, T8 K}
mm..-x..lm s \ )
NIOE., 0L € nG/L ’. VY 1Y)
POTK.SIm 0L UME L 0.%3
Sl PNIUn, mi/L ( Ged -
‘r.‘. nG/L 8.6
M' m M‘ L Y Jo‘k‘;
ALXACINITY A8 CACO3 L8 28
CHLOn [(nt il 13
AVONLA AS N 48 ' 1
NYTROGEN, K.ﬂ.hd.,TOfA. .
TUTm “ Pﬁ/‘l. v-(b
SULFATE wGA 1
OIL b GREAGE, TOTw KCCOWrw ok nG/L \ )
MC SRR, SULIRS G it
P!tn.I.ICS TOTA. RECOVERARME UG/L del
VILATILE Qi lC3 PRIGRITY POLLUTANTS
VGLATILE ORCred (S N

L X




Ee Ce JURJVAN m'
ConleTin ehisklig

202 aoriss STRET

P, U dl.l WA v.f. STATION
W, e 4112

(207:77'5-5-‘01 / THAX 94~4229

RFK( & ~wi1316

QLIENT DWT RECEIVED /
AR 1D PReRTER

& V2188
237007 P-SROnO0RL Lk BT E
1, 2010 OROETHE -1

Tk

DATE

SAIVALATWE o avtis PRIGALTY PQULUTAn IS

SEMIWALATILE SirruamTE RECOVEXT
2-PEFLLURDAR THY L, "
SO () iTHRA M -012
DECAFLUGROB (PHENTL

OIL t GRENSE , TOTi KECU-AF -2
TOTAL QRO CAr s St
PHENOLICS, TOTAL &

VOLATILE GAGAwICH PRIOKITY FOLLUTANTS

VOLATILE DiGediCS
VOLATILE SUnRGGATE RECOMERT -
WAZE -Ds

1,2-0

SEMIVOLATILE mes

SEATWAA] L Slav JLATE RECIVERY
*—rsrum.:mm
B0 (A M THRALEHE D12

A

ot Bt ut

»’»n

ERIRTRRRRERRRRRRRRLEOARE CTU

-De
SonlVOLAT L undseils PRIGRITY PLLUTAl

o~ o~

Vo
e 3

(S TR H

° g <
PRLELRL oF

3

1-.8;'- *fi.- - ‘

..
ame, &

3

F 3B
e L.




COMGNE 55 STREET
[ u. wx 4 beT. STATION
04112
(:onr's-sm ’ 'fiux 34-412!

FEAAT (F wwn)ElE
MFERENCE unbeR

STATE OF mIOABsn .
MGRT SEXV SECT ATTNIC rEMOVSRE
OVIKON SERV DIV PO BOX 30028
LAMIING NI 40909 ’

CLIENT
L D

-3

. -
. W

DATE (ETEIWD 7
Prvit TER

- 5/27/&
235008 BELAr LUl L MENTL

/e

STI700Y ARSERIC, SOLUILE

CALA UM, SOLUELE
CALCIUN, S UME

ALFATE
- OIL & GhEASE, TOTA. PEClvEriat

LM

TCTAL ORGANIC Caniim, SOLiali
PERLICE, TOTAL RECOVERAwL

315

5§§§§§§§§§§§§§§§§!§_§§§5§ T8

VALATILE Uiavt1CS “RIORITY ?U.LWMTS

[ X % 3

TE
PAGE

9/253 w

14

e
3

a
-7 Y

110 L1

B




e e MRSy o oY o Sadmememea :.-Jh..—*il_-.:a.—_'hunbe-ﬁJ.-.--'.-"u'—-ﬂ-r-- - s et et =L = @ We
-~
E.C. JunLaN CO
Corcaa. | TN w[iERS
342 Clalnns SIREET
P. 0. WX WSy £.T7, STATION
w7 Anire 04112
(DTS4 7 TBEX
REMRT O e TGI8 PATE  9/23, 65
AFEENCE AunBER - 3124 PhE 7
S1ATE OF MIOAIGAN
AT SCRV SECT ATTNIC mEmAasAk
OWIRDM SERV DIV PO IuX X028 !
WEIDE Rl 909
C.LENT DATE RECEIVED /
L 1D P ITs ABLTS
108
. TI9010 ORIRIUN, He XA MUERT Y, S 00
_o" v M ')OM
) mesL voved
. A m \ nzi'
A slun, SOLLME na/L Goutv
+ SOLJBLE . UG/l ( 1.0-%.0
WOE. , 50U E v ¢ 0,020
FOTARSTUR, SOLLEA S nB/L d. 331
. [ 19§ < Gl -
SCOLUN, SOALUELE noA vodd
A { 0.0t
AALINITY A8 CACOS NN %
OLIR - MBA ¢ 1 -
APONIA, 6 neA ( 1
0 Dedd , TOTAL M ( ]
TufAl PHOSPHORUS, A3 P oA g P
ATE _ . /L 1.2
OIL b Gninse, TOT w RECAS Al L S
TOTA. ORGAMIC CAKBDN, SuLui G ( s
L3y TCTol. RRLLVANIAE WL ¢ p
VOLATLLS ORGWICs FRIORITY POLLUTANTS
VALATILE GRSAUCS ) ~
_ VOLATILE SUNfGA/E MECOVERT
m’“ . . - ] a_t .
_ PERONF LU NZENE . X : .
1, 2-DI0L0R0E T -D4 ’ -4ls
ERIVRATILE awtll MRIORITY POLLUTwIS .
WALVLATLLL VPaily . . ol
2O LUCRDnE THYLZ HOOL , 3 . ¥
B2 (A) A THRACENE =112 A
DELAF LGRs LAvEN 1L ) 3 14
N NS
SlGnTuE bt A5 o—— :
KEAKT TO STEAYEN & TNk &

A TRUKLIATION  d~a%1 | - o n®




SEMIVOLATILE ORGANIC PRIORITY POLLUTANTS - MATRIX SPIKE RESULTS

#21
ECJ #5239010
COMPOUND RECOVERY gz;
2,4,6~crichlorophencl : g1
2=chlorophanol . ' 93
2,4~dimethylphencl 87
2-nitrophenol 81
. pentachlorophenol © 4]
phenol ' 51
acenaphthens 95
1,2, htdchlorobmono ‘ 108
hexachlorobenzane ) 156
2=chloeonaphthalane 109
1,2=dichlorobenzens : 134
1,3=dichlorobenzane 130
l,4~dichlorobenzene . 130
3,3'=dichlorobenzidine 37
2,4~dinitrocoluene : 73
2,6~dinitrocoluens ‘ 130
fluoranthane : 45
4-chlorophenyl phenyl ather 145
bis(2-chloroethoxy) mathans ' 101
hexachlorobutadiene 136
isophorona 31
naphthalene 99
nitrobenzens ' : " 56
N-aitrosodiphenylamine : 151
N-aitrosodi-n~propylamine 110
bis(2-ethylhaxyl) phthalate - 4]
burtyl bensyl phthalate 35
di-o-butyl phthalate 82
N di-n—octyl phthalate 66
diethyl phthalate . ) 78
dimethyl phthalate 1 58
benzo (a) anchracens/chrysene 29
, benzo (a) pyrens 80
benso (blk) fluoranthene 56
acenaphthylans : 114
anzhracan-/pb-nsn:hr-nn 90
fluorene 159
dibengo (a,h) anthracens - 37
pyrene o 75
2-perfluoromathylphencl ' 74
decafluorobiphedyl . . 135
banso (a) anthracene—dl2 48

spiked at 100 ug/l




MRMR s
/
PESTICIDES/PCBs - MATRIX SPIXE
: 21
ECJ #3239010
COMPOUND - RRCOVERY () ’
Aldrin . . 63
dieldrin _ : 48
4,4'-DDT : . . 48
4,4'-DDR : 63
4,4'-DDD . 66
A~endosulfan 40
endrin sl . .
haptachlor epoxide . : 100 . : ~
A-BHC 73"
B-B8C L 52

- D=BHC . 33




L d
o Y 4
m ORGANICS = MATRIX SPT
o 973 . '- '
) ’ ECJ #5239008
- ,‘
COMPOUND , . RECOVERY (X)*
benzens ' 101 ’
carboa tatrachloride 79
- chlorobenzans 88 !
1,2-dichloroethans 102
1,1,l-crichloroechane 88
l,1-dichloroechane _ - "Q
l.l .2-:n“l°r°.cm. ’ lm .
. 1.1,2,2-catrachloroechans : 116
- chloroathane 112 '
« 2-chloroethylvinylether : - -
/ chlorqfors . 9% . o .
1,1-dichloroethane 91 Lo .
| trans=-1,2-dichloroethene 91 ' .
| 1,2=dichloropropanas 107
: - ctrans=l,3=dichloropropens L -
cis-l,3=dichloropropans - -
schylbansene - 81
sathylans chloride - 121
chloromechans . . -
bromomethane 4 110
bromofora 90
. bromodichloromethane > -
crichlorofluoromsthane . ) -
dibromochioromethane 99 . -
- tatrachloroethens 83 e
toluens . ) 89
trichloroethena 83
~ vinyl chloride . : -
Surrogate Recovery (2) ) )
1 ,2=dichloroethane~d4 , . 116
banssne-db : 9 ) 1o
p=brosiofluorobenzsne _ . 88 _ . - o
. * spiked ac 20 ug/l
'u
” -
N - o - ) i ’
. " ) .
r ”

- e e - . e
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_EC JORDAN CQ

W e e

- ____._.‘.‘.

TVLLE Y.

€

. .+ %2 CONGRESS STREET / P.0. SOX 7080 » PORTLAND, MAINE 04112 ! -
. {07) 7788401 / TELEX: $4-4329. \.\
REPORT OF ANALYSIS - \-
’
- "N D
State of Michigan , . Samples Rec'd 8/27/8S

AITN: C. Menovske Osts Reported:  9/25/85
Inviron. Services Div. , o !
P.0. Box 30020 - ‘ Project No:  4465-91
) Lansing, MI 48309 Lab No:  5239003-10

\ . L J P}
P ‘3
. , mmm
. PARAMETER * 108 &l 9 20 .. 6-2
b 5239003 $239004 . 5239005 239006 5239007 / -
) | .
Carbonate, =g/l 0.08 , ‘1.1 - 0.05 0.05 0.58 -
3 3 ’ . *
Bicarbonate, mg/l 130 , 130 130 130 150
. . o
o+
r ) . :
. ’




/___ ECJORDANCO___--

wmmwamm-mmmu ) :
. MMIMW
o REPORT OF ANALYSIS - PAGE OF
SAMPLE IDENTIRCATION
Client
PM‘I’I'I. - 1~3 ) 6=3/4 21
' Lad 5239008 5239009 5239010 : : o
Carbonats, ng/l - ] 1.8 0.16 * ’
Bicarbouats, g/l . 160 140 »
- 'Y

¢

* pH daca vas not available

Resuits sxpressed in Mg/l unises otherwies noted.

'ECJORDQ?CQA [rm———" —
- -’ - Sampled By: _

- EQJ
Supervigar .
Stephen A. Turn.r. Chamist Authorization: 6465-91

Mavroh 1
z&mMTummnmumwwmtw
Register, Vol 44, No. 233, Dec. 3, 1978,
3 Owwrs as
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_EC JORDANCO, _

CONBULTING ENQINEENS ,
342 CONGAESS STREET / P.O. BOX 7080 « mm.mmum . o
mm«nnwm ‘ - . '
-1 . REPORT OF ANALYSIS
r . B :
State of Michigan smrwc 8/27/85
AITIN: C. Manovska ’
— T Iaviron. Services Div. Oas Meporied: " 10/4/a5
P.0. Box 30020 ProjectNo:  4463-91
Lansing, MI 48909 T Lab No: - 5239003~010
- i SAMPLE IOSNTIMCATION
:I L4 ) - ‘. )
" PARAMETER . 108 6~1 9 20 - 6~2
Lab 5239003 5239004 5239005 $239006  $239007
Lnti..lly, u,l B <0.005 ‘°.m5 40.005 ‘0.905' . ‘00003/
* Duplicate analysis \

gy Wes




~  ECJORDANCO_

COMSULTING ENGINEERS
362 COMGAESS STREET / #.0. BOX 7080 » POATLAND, MMHQ
. Q0N 7756401 | TELEX: 944320 .

REPORT OF ANALYSIS - PAGE 2 OF 2

PARAMETER . 7.3 ' =3/ 21
Lab 5239008 .§239009 - 5239010
Aotimony, mg/l <0.005 - <0.005 = «<0.005

Results expressad in Mg/l uniess otherwies noted.

ECJORDANCQ N[ S e

Sampling k& s Noced

. . Sampled By: ECJ
Suparvisor Richard A. Rozene , Authorizstion: - 4465-91

Analytical Methods: 1.wuwm¢mmmvw+musmmw
Marcn 1678,

zwmrumunmdmmwmum
Rogister, Vol 44, No. 2X3, Dec. 3, 1878
3 Others a8 designeted. ’ :
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; 'CHAIN OF CUSTODY RECORD
l PROJECT NAME .' ) SAMPLE TYPE '
- |aeSToA MeTamerA SiTe NEERE o
} uuntn umnu-n v S OS5 Ql REMARKS
! L’nﬂ“‘-/%u Con- ' 3l 3 ‘J \} )<«
ainers || 3 < INDICATE .
' rFNEEEERNSNUASS Fe
: ] 3 s ") —] SEDY
, srf.no. oate | Time 8 g " STATION LOCATION YN E = . P e _ JeortenT/aLuoe
I - T T T 1T ~ - S
- 1| g oniined | os CEFZIRIEINTETNCE ST R TRA WATE
IR : .
—f 4 p—
' i 7 I L I = 2PN
‘ P R L L_' .7 . 4
v -’ - " ,. < ’
- “"LEJL A ¢ P
I - : —~ - —
! — S T S = - ] 7 L
| ‘ . Jz v ' > P AN 4 ya
[ 1 - / .
§| -
': \fﬁ;:mm“‘“"“ qonsl&u;q li‘il::::v';;xnunn(/ RELINQUISHE l?vuu'nmmﬂ DATE/TIME IRECEIVED,BY: (s1enATURE)
- om 2o |e®ye 557 - . 2 -
y a:unomM BV:smemarumt) | DATE/TIME [RECEIVED BY:(mematune)  JRELINQUISHED BY' (sienaTunE]  DATE/ TIME |RECEIVED BY: (siewarunm)
A
t RELINQUISHED BY: { siemaTunt) DlTEiTlHE ?'E‘(.:sl‘\‘l_sgf'oﬂ DISPOSAL BY! l DATEllTIME |REMARK$
————————— - ECJORDANCQ ——
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OF

U~ N~ ' pA
. e CHAIN OF CUSTODY RECORD
i FROJECT NO. [PROJECT NAME . .
WS-l _MeTAugla étfj' i —
R (ll‘lllt.g Q Na R
w ol ( A "'gg;" son.';.:'a‘t:'g!n‘mf
.STA. NO. Mf! 8 3 STATDON I.OCATION SEDIMENT/ SQUDOE
. ] .
[Pl n}j@g% MW (o 1% ch ol i iy WATE
L v v v LI B A\ v
T8
‘ 7/
REL!NQUI_SH 8 ;muﬂ;allj OATE/ TiME |RECEIVED BY! (ounnu;n RELINQU} D.éﬂ(uonruq’ DAT[/TIM_E RECEIVED BY' ($16nATURE)
*-(\M%me Yoy, |V >, | | '
RELINQUISHED BY: (srenaTune) DATE / TIME nccewzoav TBSNATURE) lrm.mcmlsm&:olnr-....,.,m,..,T DATE/ TIME |[RECEIVED BY' (S1emATURD)

“ | RELINQUISHED BY: (s1enaTune

DATE /TIME

RECEIVED FOR DISPOSAL 8Y!

{SISNATURE)

[ DATE/ TIME

|ncnnnxs

ECJORDANCQ ——

e e — e A —
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CHAIN OF CUSTODY RECORD -~ "+ 1

PROJECT NO. |PROJECT NAME < SAMPLE TYPE '
= ~ .

W’% MeTAMOLA S| _ g ml\? Qal REMARKS
SAMPLERS (S)$NATURT) v b{ B’l o s‘: ? s J % g A ¥ B -'
e e PP L FRE PN
sta.wo | oare | Time| 3 g | STATION LOCATION 3 % 242"‘ é& J 3 FE _ .
9 g 1A MW-9 WG e e WATelt -

4 ’

4

&_
N

h

;/-Lan.ybwsum Y1 {genatunt) OATE/ TIME JRECEIVED 8Y: (siemaTURE) RElelm(uuan DATE/ TME [RECEIVED !Y'nuouwnk
' he : R

? ., S L
[ lyisty ™ " et |
L RELINQUISHED BY: (menarune) DATE / TIME IRECEIVED BY: isignaTURE) RELINQUASHED BY! (sienaTunn DATE/ TIME |[RECEIVED BY: (s1enatvan

R‘UNOUOSNED BY: (sienaTURL) DATE /TIME [RECEIVED FOR DISPOSAL BY) DATE/TIME REMARXS
, ) ' (SieNATURE) l

ECJORDANCQ ——
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CHAIN OF CUSTODY RECORD

n{j_:l—.o_fz—

PROJECT NAME

L L]

(SI8NATURE)

r DATE/ TIME

/

,ncnnnus

« PROJECT NO. . Ml'\kﬂl
- ' X .

YS-92 ME’VAMUM 6|Tg P4 K - N L
SAMPLERS tS1enaTURE . o NG O D= N
:LLMM% 13 “‘mr‘vw% Con- > s [£[|3 ?S \?‘ OO <L  inoeare

. > L= - - TAmERs |- |\ SE' 3" 1| Q Q| soiL/waren/am
‘sta.n0.| oare | Time| ¥ 5 STATION LOCATION 3D ; =1 <\ é-: SEDIMENT/SLUDGE
- ' g|8 e |22 slald| Ve | i
20 epdicnd A DOP-AC. vl rh o i (2l watee
3 | ]
&

RELINQUISHED A Y (siapaTURT) OATE/ TIME |RECEIVED 8Y: (s1enaTURE) RELINOUI ﬁﬂuuum? DATE/ TMME [RECEOVED l’l'u‘mutunn
WM o 15y gt | ]
, 9 : L

RELINQUISHED BY! (sianATURT) DATE / TIME [RECEIVED BY: (sienaTURET ntu.nouvsuio () ¢] umuwnw DATE/TIME |RECEIVED BY' (s1anatunm)
RELINQUISHED BY: (siematruecy  DATE /TIME |RECEIVED FOR DISPOSAL BY:

VA

ECH?DAN(_I)-—J‘_E
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mmviu( OATE/ TWE

s

RECEIVED BY: (S1eMATURE)

s
. =

RELINQUISHED BY: (menaTunT)

. -

ODATE / TIME

]

m:celvco an uucuwul

.?L

.. -

- [RELINQUISHED BY! (sienaTunny

DATE/ TIME

RECEIVED BY! (si1emaTURE)

) RELINQUISHED BY:( lnqu(1

—

DATE /TIME

RECEIVED FOR DISPOSAL av-
(HeNATURE)

.

I “DATE/ TIME

—"

ln:nunxa}

- A
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l DATE/ TIME
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ECJORDANGO

CONBULTING ENOINGENS i
952 COMNGAESS STREET / P.0. SOX 7080 « PORTLAND, MAING 04112 !
(207 7784401 / TRLEX: 844209
REPORT OF ANALYSIS
r ' N
State of Michigan ' . . Sempies Re’d  8/28/85
ATTN: C. Menovska i
Inviron. Services Div. ' Oata Reporied- g/25/3s
».0. 20 : :
Renigleee : o Projest Mo 4463-01
Lans Leb No:  $240001-012
. J .
] SAMPLE [IDSNTWICATION
PARAMETEN 148 178 10D 158 15D
Lab 5240001 5240002 5240003 5240004 5240005
Carbonate 0.01 0401 - 0.30 . 0.07 0.03
Bicarbonate 160 %0 160 240 160
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L ECJORDAN CO_

CONSULTING ENGIEENS
542 CONGAESS STALET /A0, 8GX 7080 + PORTLAND, MANE O4T1Z
" (207) 7758401 / TELIDC 944329 .
. REPORT OF ANALYSIS = PAGE 20F 3
SAMPLE IDENTIHICATION .
Chent ,
PARAMETER 17 2 16 1 14D

Lab 5240006 5240007 S240008 $2400009 5240010

Carbonate * 0,01 * 0.34 0.27 0.009/0.009
Bicarbonate 81 L 120 140 120/120

*» pH data vas not available
»

Results expresssd In mg/! unises otherwies noted.

.. Supplomental inlormadion
ECJORDANCQ | e
- Sampied By:
T Authorizstion:
Analytical Methods: |mwmmdwmmvw~mu.&mmw

March 1978,
zwmrummnmummmmum
wvaummo-r.um

1 Owhers as designated.
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EC JORDAN CQ

"~ CONSULTING ENGINEENS
562 CONGAESS STREET / P.O. §OX 7080 * PORTLAND, MAINE 04112
(07) 7756401 / TELIL 944320

REPORT OF ANALYSIS - PAGE 3 OF

PARAMETER

SAMPLE IDENTWICATION

23
5240011

12
5240012

Lad

Carbonate

Bicarbonate

pl

0.30
130

data wvas not available

RAesults expresasd in mg/1 unisss otherwies noted.

4

ECJORDANCQ

Suppiemental iniermation
Sempiing Sk As Noted

Supervaor

Richard A. Rozena

Sampied By: - £CJ
Authorization:  4465-91

Ansiyscsi Methoas:

L3

1. muwmumumvm«mmuwmw

17
2 Gusielines Tumnumumwwm&m
Register, VoL 44, No. 233, Dec. 3. 1878,

1 Owers 88 demgnesd.




~_____ECJORDANCQ __

QMMIP.O.IRMOMMWOHQ
Q07) 7784401 | TELIDG 944329
REPORT OF ANALYSIS
g 3\ 3
State of Michigan Semples Rec'e: 8/28/85
ATTM: C. Menovsks Osts Reportes:  10/4/85
Iaviron. Services Div. ' .
P.0. Box 30020 - PopaNo: 465-91
Lansing, MI : , © LabNo: 5240001 - 5240012
SAMPLE IDENTIMICATION
Clent
PARAMETER 148 178 10D 15s + 15D
Lad 5260001 5240002 $240003 5240004 5240005
Ancimony, mg/l <0.005 <0,005  <0.00S <0.005  <0.005
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" ECJORDANCO.

{ . CONSULTING ENGINGERS
882 CONGAESS STREET / P.0. BOX 7080 » FORTLAND, MAING 04112
(07) 7758401 / THLEX: 944330

REPORT OF ANALYSIS - PAGE; OF ;

) k]
’ g —

SAMPLE IDENTINICATION
| PARAMETER '
170 22 16 1 14D
| b  $240006. 5240007 $240008 5240009 5240010
3 N ’
| aacimony, me/l €0.005  .<0.005  <0.003 <0.005  <0.005
‘ <0.005%

* Duplicate analysis .

PO

' Results expressed In Mg/l uniess Otherwies noted.

 ECJORDANCQ e e
| ) : Authortzation:

Ansiysionl Methods: 1. wummumumm&mummw
Weron 1070
zwmrumunmummwmmm
' Reglster, Vol. 44, No. 2X), Dec. 3, 1878 )
3 Others ss designated. : W

!
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ECJORDANCO!

COMNSULTING ENGINEERS .
852 CONGAESS STREET / £.0. BOX 7080 » mum.mum
mm:mw
—"‘/

REPORT OF ANALYSIS - PAGE 30F 3

PARAMETER 23 . 12

5240010 5240012

(1

Antimcny, ng/l <0,005 <0,005

Aosuits expresssd in mg/! Unisss otherwiss noted.

Supplementsl infermation -

ECJORDANCO ;

Sampiing Sk
. Sempisd By:

Supervieor  pichard A. Rozans

Authorization:

As Noted
| (o]

4465-91

Angiylicel Methogs

1. Methass for Chamical Adaiyeis of Water and Wastss. EPA-800/4-79-020, U.S. Bavironmentad Prowciion Agency,
Tumunmdmmli.m

Meron 1878

zw

Regletur, Voi. 44, M. 233, Des. 3, V078
1 Othem a8 denigneted.
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