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1.0 EXECUTIVE SUMMARY

This report describes activities, and .results of investigations conducted from

March to August, 1985 at the Met amor,* Landfill in Met amor a Township, Lapeer

County, Michigan. This landfill, over the course of its active life between

1966 and I960, received chemical and industrial wastes in addition to municipal

wastes, including an estimated 35,000 drums of materials. Indications of

priority pollutants have been detected in samples of groundvater frc

aquifer beneath the site. The principal purpose of the study was to gafther
" i A

hydrogeologic information which,would be used to-facilitate-the development of

a work plan for a Remedial Investigation/Feasibility Study (RI/FS) for the

site.

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 vapor analyzer. Gamma

logging was conducted in each deep boring installed during the study. Samples
v .. •

•, "*"' A "•'

of groundwater were taken from the wells to indicate "presence-of contamination.

Measurements of groundvater levels and estimates of permeability based on soil
i

grain sizes, together with observations of the site geology, were used to

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

proposed remedial investigation.

:irfo44>allyThe surficial deposits at the site consist principally of three units.. A 4 to
D

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

J
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deposit*' of from 120 to 18» feet thick, which overlie glacial till of

' * • /•undetermined thickness and.extant. Rationally, the unconsolidated deposits may

be about 300 feet thick and overlie bedrock,*the Marshall Sandstone.

The hydrogeology of the site consists of an unconfined aquifer in which ground-
* • «.

water flows generally northward, but with*Jiorthwest and northeast flow coopo-
' -9 r •

nents near the wastes. A north-south trending groundwater divide appears to be

present along the middle of the site. One monitoring well indicated a perched

groundwater condition of undetermined extent in the northwest corner of the

site. The significant surficial aquifer liesiwithin the sandy ice contact
.. \ t .

deposits rather than the less perneaqle underlying till.. Due to the extremely
» - -

heterogeneous nature of the surficial deposits, general aquifer flow velocities

cah only be roughly estimated from hydraulic conductivities.determined from
. , • «

individual well data. «.• .

% . .
>

" > : * • • . • "
The heterogeneous nature of the ice contact materials, including gravels,

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

-*i

purpose of the study became the development of efficient and cost-effective

drill ing techniques. Methods attempted included augers, mud-rotary and finally

a combination of mud-rotary and wash-and-drive. PVC and steel were used as

alternate boring casing ^material's .''with steel feeing necessarily the material of

choice due to strength properties. • ' »

The sampling and analysis of groundwater samples from the 19 monitoring wells

indicated some low concentrations of volatile organics andfcpht^alat«s migrating

f.
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toward the'oprtherly boundary of the sit*. The most contaminated groundvater
\ • •

sample contained volatile aromatic organic* from 2 to 2.S milligrams per liter.
>* • • £

*

The study has. identified the need for:
t>

o further, definition of the site geology;

o a pump test to estimate' overall hydraulic'conductivity in the

aquifer.;

o gathering of chemical data from local drinking water wells;
\

o placement of additional wells in areas inferred as probable routes

for contaminant migration; and

o' w- further chemical analysis of groundwater to indicate both the extent»

of contaminant transport and the probable fate of the contaminants.

11.85 ,.35,
ooor.o.o, •

^ ;.' • v'-
'.•••*• »'. •* ' .



'2.0 INTRODUCTION

2.1 PROBLEM SUMMARY . *

*̂*

The Metamora Landfill Site is located' in Section 10, T6N, R10E, Lapeer County,
*. * •

Michigan (see Tigure 1). The landfill itself covers approximately 50 acre* of

a former gravel quarry north of Dryden Road'in Metamora Township. The landfill

began operation in 1966 as an unregulated open dump. In 1969, it was upgraded

to meet prevailing standards and was licensed to receive general refuse. In

addition to general refuse., the landfill received industrial and chemical
4.

wastes until its closure in 1980. A licensed solid waste transfer'station is

currently operated at the site. Gravel mining continues approximately 1000

feet south of the landfill.

The study site occupies a local topographic high with numerous steep excavation

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

primarily residential and agricultural. The property immediately north of the

landfill, and in scattered areas to the west and east, is heavily wooded and.

access is limited. The village of Metamora is located approximately one-half

mile west-southwest of the landfill. Most of the disposal area lies within the.

Kintz Creek watershed. A small .portion of the northeast corner may lie'within

the Hunters Creek drainage basin. ' . •

11.85.35
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In general, the site surficial geology is characterized by 250 to 300 feet at
*'•

unconsolidated glacial deposits, including ice-contact*and outwasb sand, and.
f

gravel in the upper half of the section, and clay-silt and till below.

The continuity and extent or" the c&ay-stlt and till units has not been esta-

blished as part of this study. Beneath the unconsolidated deposits lies the

Marshall Sandstone, the primary source of groundwater for the area's residen-
t

tial water supplies. Occasionally, the saturated surficial sand' and gravel
•i"

deposits above the clay and till are tapped for domestic groundwater supplies.

To date, there is no indicationvthat centaaUnation from the landfill has
, u •

affected drinking water supplier. Water Camples collected fro» the wells of

surrounding residence* 'have shown no indication .of detectable contaaination by
», ' -••*

organic or inorganic priority pollutants.

Investigation of the landfill began in response to reports by local citizens

that drums were buried in certain areas of the landfill. Subsequent investi-

gations by the Michigan Department of Natural Resources (MDNR) suggested that
. ,, .

as many as 35,000 drums, some containing liquid wastes, nay be present within
• ' « •

the main landfrll and nearby shallow'disposal areas. A proton'magnetometer

study conducted by.MDNR in 1382 identified five discrete areas-of anomalous

magnetic readings. The sources assoc4ated with three of the five anomalies are
- «.- >

thought to be buried deep within .the landfill waste (30 to 80 feet) but,
' •< .•.•••! . .. •» • -, 4.

because of their presumed depths, these .sources have never been excavated to
4

determine the nature of the ferrous metals. These three areas are estimated to
• ' * .

contain about 10,'000'drums. •

11.85.35
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The remaining two areas exhibiting anomalous magnetic reading* are thought tp'
' *• *.

contain as many as--25,000 drum* buried'at rel&ively shallow depths^ outs idV the
• "* ' •

liaits of the landfill proper (Figure 2). In September 1982, lifted

excavation programs conducted in each of 'these*shallow-burial areas confirmed

the presence of buried drums containing industrial'solvents including toluene,
•

ethyl benzene, and perchloroethylene.. Toluene, benzene, xylene, pyrene, and
' i * '

concentrations of dissolved metals have been found in groundwater from
'" > *

monitoring veils installed at the site during investigations completed prior to

the Site Investigation. • , '•

.2.2- PURPOSE AND SCOPE . " ' ' ' , . . •

\ " "•• " '

This project was intended to define local hydrogeologic conditions at the-site

to guide the development of a program for the Remedial Investigation/Teasifil-

lity Study (RI/FS). Although prior studies by the landfill owner's consultant

and by the MDNR hao\rev4aled groundwater contamination beneath the site, the
\ • . . ' .

nature of groundwater flow near the landfill could not be defined conclusively.

Two of the main objectives of the Site Investigation were: 1) to determine the'

direction of groundwater movement in the surficial aquifer; and 7) characterize

the subsurface geology at the site. These two factors were considered critical

to the development of future plans to assess contamination near the landfill.

The collection of preliminary information concerning the distribution of

contaminants within the saturated zoneXwas considered to be a secondary objec-

tive. This secondary.information was. to lie gathered from the screening of'

samples collected during the drilling program and from the analysis of

11.85.35
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groundwater samples from monitoring wells installed during the course of the
. i

project.

During the course of the investigation, it became necessary to modify the *
..-.,' N '.

proposed,drilling method* due to -the geologic conditions encountered at the

site. As the project progressed, the development of effective oethodslfor

drilling boreholes and installing, monitoring wells became an important objec-

tive of the study. The development of effective drilling methods was consis-
•*• • \ •

tent with the overall goal of providing the basic info'rmation needed to design .

an eff ic ient RI /FS 'work program.
•e

Tasks to be-performed during the Site Investigation were specified by MDNR in a
' • • ' » . !

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

Landfill, Lape'er County, Michigan." This document contained background infor-'
* >

mat ion, a detailed scope of work, and specific procedures for performance of
. • ' . ' . >

the various required tasks. s

The scope of work included in the Site Investigation consisted of eight tasks.
•

•These tasks were described in the Metamora Landfill (Revised) Work Plan and are
.* . .' i

summarized below. Tasks 1-4 are considered to be Phase I Initial Activities

and Tasks 5-8 are Site Investigation (Phase II) activities,

. . • f i

o . Task 1 - Prepare and implement a Work Plan. .. • .
' ' . ;:• ' ' c . *

' . ' * * )

o ' Task 2 - Prepare and implement a Site Specific Safety Plan.

11.85.35
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o Task 3 - Establish a site control (headquarters) area and provide
t • •

vehicular access to work locations. • . • '
* ' - » . - ' ' •
' ' ' . . ' ' • • ' ' , ' ' •

" ' "

o Task-4 - Support MDNR's community relations program, as necessary.'

Task 5 - Conduct a subsurfa'ce .exploration program consisting of 14 • 't
* * *

soil borings and 14 monitoring well installations. .

«

Task 6 - Sample groundwater in existing and newly-installed moni-_.. i

torinfc wells. • * , . ^
• i

• • «•.
.Task 7 • Submit groundwater samples to the E.G. Jordan (Jordan)

laboratory for chemical analysis. • ';

I • • • " _ . :

Task 8 - Prepare and submit a report documenting the methods, find-

ings, conclusions, and recoomeridations resulting from the Site^" .;

Investigation._

10
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3.0 SITE INVESTIGATION
o

4

t

t '

3.1 INITIAL ACTIVITIES

B«for« the proposed field activities could begin, it was necessary to prepare a
* *

'Site Safety Plan, establish a site control (headquarters) area, and provide
• ' • - . • . ' ' , '

adequate access for vehicles to reach proposed work areas. Jordan arranged for

and supervised the construction of a gravel access road, locking gate, trailer

pads, and a parking area in the northwest corner of .the property. A storage
, • ' - - • '

trailer and portable toilet were then installed in the prepared headquarters
j •

area and electrical service was 'established.' MDNR provided an office 'trailer
' - s

and telephone service.

• • ' • -•*"*'

Following che establishment of the site headquarters area, work began on the
v • v

construction of roads or 'the improvement of existing roads, to provide access

to the proposed locations of monitoring wells. As the drilling progran

evolved, the need for more and larger drilling equipment made it necessary to

enlarge and enhance access-to sooe well locations. Thus, clearing and road

improvement activities, especially in the wooded areas to the north of the"

landfill, occurred concurrently with the installation of monitoring wells.

3.2 FIELD INVESTIGATION PROGRAM

The field investigation program took at the site from March to August

11.85.35
0015.0.0
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1985, 'and consisted of soil borings with split-spoon soil sampling, chemical

field screening of soil samples, borehole gamma logging, monitoring-well '
• • .

installation, and groundwater sampling and analysis. A-description of the v

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

3.2.1 Soil Borings
•s

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 groundwater levels and

flow directions; and 3) identify th* nature and vertical distribution of

groundwater contaminants in the surficial deposits. Single point borings and
' " "' X" .

wells were completed at 4 locations: MW-9, MW-11, MW-12, and MV-16. Cluster
•

wells consisting of a shallow (S) and deep (D) we11*were proposed at 5 loca-
•< , •

tions and completed at 4 locations: MW-10, MV-14, MW-15 and MW-17-. Drilling
, % ,;• ' ' * ' »

difficulties resulted in the abandonment of MW-13S, and only a deep boring,*
<w

MV-13D, was successfully completed at this location. A description of the f

. •
purpose of each boring has been completed by Ms. B. Mursch',- MDNR, and is

* ? i ' • ,« , i '
summarized in Table 1. '•

i
, ' ^1 *

Due to difficult drilling conditions and the presence of potentially'explosive

methane gas at the northeastern corner of the site, several drilling^methods
•' .- *"

were used tcv-complete the boring program. These methods included: hollow-stem

i. ••'

12
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.1,.

.•*• TABLE 1

Well No. Depth

METAMORA SITE INVESTIGATION /
BORING AND MONITORING WELL PURPOSE

Purpose

MW-9

MW-10S

MW-10D

MW-ll

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

Geology;.groundwater level and flow
'direction; upgradient water quality.
• *

GeologV; groundwater level and flow .
direction; upgradient water quality; clay
elevation. .

Geology; groundwater level and flow
direction. >

MW-12 Geology; groundwater level -and flow
' direction.

MW-13S*

MW-13D

MW-14S

MW-14D

MW-15S

Geology; shallow water quality; ground-
water level and flow direction.

Geology;>~deep water quality; groundwater
level and flow direction; clay elevation.

Geology; shallow water quality; ground-
water level and flow direction.

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

•• % ̂  •••
Geology; shallow water quality; ground-
water level and flow direction. <

'MW-15D

MW-16 .

MW-17S

MW-.17D

S - shallow
D = deep >
*Proposed, but not completed.

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

Geology; groundwater level and flow
direction; shallow water quality,

* "t • • • '
Geology^ shallow water quality; ground-
water level and flow direction.

* -

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

X •
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augers; mud-rotary; casing-advancer; an.4 wash-and-drive techniques. The

unsaturated soil zone at the site consists primarily of a mixture of, sand,

gravel and cobbles, and ranges in apparent thickness from 60 to 140 fty

Penetration of this thick, coarse, dry soil zone was extremely difficult due to

/loss of drilling-water circulation, jamming and breaking.of tools/in the bore-
/

hole by cobbles and small boulders, and difficulty penetrating/large boulders.

Several drilling methods were attempted until a successful, combination of

techniques was established for the,site. A chronological summary of these
' * K ' '

drilling techniques is presented below..1 . .

3.2.1.1 Hollow-Stem Augers. . Initially the drilling program employed hollow- '

stem augeir borings with split-spoon sampling'at 10-ft intervals. Borings MW-9

and MV-10S were successfully completed with this method. Hollow-stem auger

borings were attempted at MV-10D, Mtftll .and MW-13, but difficulties w*ith '

penetration, methane gas in MW-13, and auger removal resulted in abandonment of

these borings. Evaluation of the suitability of'the hollow-stem auger tech-

nique by Jordan and MDNR staff determined that this technique was inappropriate

for the site conditions. In late April, 1985, the hollow-stem auger method was

replaced by a combination of mud-rotary pilot holes in the unsaturat«dY*one and

completion of the borings with the casting-advancer method. It- was decided that

the mud-rotary method, would provide significantly more power to penetrate the

coarse soils,, and that the use of drilling mud would help to control the

methane gas problem. . . *~ ^

\ •
f>

3.2.1.2 Mud-Rotary' Pilot Holes. In.early May, a mud-rotary rig was mobilized

to the site*-and an un-cased 7-7/8-in. mud-rotary hole was drilled at MW-13D to

14
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evaluate the suitability of this technique. MV-13D was successfully drilled to

a depth of 179 ft through-both the iinsaturated and saturated zones and split- x

spoon samples were taken at 10-ft intervals in.the saturated zone. After'

completion of this boring', the drilling method was modified to include; . .

7-7/8-in. mud-rotary pilot holes terminating approximately 10 ft above the ^ .;
1 ••' "• '•, '"'

water table followed by installation of 5-in. PVC casing in the pilot hole.. '

.Each boring was to be advanced with a 4-in. diameter casing-advancer into the ',

I '
saturated zone and terminated at the desired depth. Split-spoon samples were ;

to be taken at 10-ft intervals in one pilot hole at each location, and, in all

borings. ' ' *

The mud-rotary holes provided a better method of penetrating the unsaturated
i \'.

soils, but the MDNR did not want to use mud in the saturated zone due to ..'

concerns that the bentonite drilling mud'might affect determinations of bfcth!

the permeability of the soils and chemical quality o'f the groundwater in this •

zone. 'As a result, the choice was made to complete the borings .with the..
l " . . ' ,. :- ' ' >

casing-advancer method aad.to use water to.remove soil cuttings. 7-7/8-Jn. .*,'
' . • ' • . '•'.»-.

mud-rotary pilot holes were completed at Mtf-12 and MW-13S, and 5-in. PVC' *•

casings were installed. Attempts to advance MW-13S using the casing-advancer1 ' i
below the pilot hole were not successful due to breaking and bending of the PVC

• , ' » - . » . ' i
pilot casing, and breaking of drilling tools and casing. 'After several :

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

completed using a 3-in. diameter casing-advancer and a monitoring well was
c ' .

installed. '' • , . ' .1 ' •

15
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Poor drilling progress on the subsequent pilot holes, andvproblei£s with the

' A ' '" '" "1 :» '" .' -" 'bending.and breaking of the 5-in. PVC casing resulted in the*decisfb^ by MDNR, /
' ' • • I - • y /

Jordan, and J. Mathes & Associates to7employ a larger, moTe powerful mud-rotary
, ' • • ,- " » ' \ vs. •

rig to drill 8-3/4-in. diameter borings, and to switcn'to*4 rigid 6-in.'steel
s , * * * . '

« . • » %; '•' . 4
casing for permanent casing in the pilot holes. Additionally, due* to the poor

rate, of success with the casing-advancer method, in MV-13 aritt'MV-14^ MDNR and k

'' • * \ '
Jordan decided to attempt to use the wash and drive method

borings. *

3 .2 .1 .3 Mud-Rotary/Vash-and-Drive. In *arw. July, a large-mudVrotary^rig was -^
7 • • • 1 ' V *• . •.

mobilized to the site and in subsequent 'borings 6-.in-.- steel, casufg was used -'
• '• , / • ' • » ) '" \ "'*•

f •' ' ' 'i •%

IBSt«ad..of th* PVC casing. Split-spoon samples were ttken rat- 10-ft intervals tt

in a.mud-rotary pilot hole at each of the remaining ~f*ive locations on s.ite. *
""

Mud-rotary pilot borings were completed at MV-10D, MV.-ll, MV-14,

and MW-1'7 locations. Following the completion of each pilot hole, the was'h- -

and- drive method was used to complete the boring into the saturated zone. Due
" • . • • • • ' • / . . • " ' • ' •

(to the inherent slqw drilling rate of-the wash-and-drive. method, an/additifnal
\ ''* . '

rig was mobilized to the site' in-late July to assist .in the completion of the-
' • • . • . . ••. ,
wash- and-drive borings. In general, 3-in. casing was used to" complete the

shallow-borings, and 4-in. casing was used to complete the deeper-borings.

Split-spoon samples were taken at 10~ft intervals in the -saturated zone in all

wish-and- drive borings. The drilling program was completed in Bid-August*
' *

1985." A summary of the boring depths, drilling techniques and well instal-
• '• . •, • /

lations i s presented i n Table 2 . : • ' ' • ; • ' •

'••-•' .': .;• ; ... /•;•;-



TABLE 2'

KETAMORA-SITE
BORING DATA 5UMMA&Y' '

. '.' ' ; ^4 » - toftOH » ;- .
.BORING , ,"/• "•;•'"' or-.' . " ; - ' • • • . -'
MO. •.- .'"'•'' BQRYNG (FT)' • '
' . » y 1 — ,."-•: — r — — , ^^

".'"* -/ '-v/*"''^ ' V'*".' " ' ' ' • " - r' **• "• .«
' • / • • * • ' • ' ' < . • " * • ' ' • ' " ' ' . t • > • ' * '

MW-1,OS\ ' .r7 _/l23. 5 • '•• ' •-
• • • *' * » ' ' ' - ' *

* / " -.-'., v " ' , - .' ^ -B -I * * .

Hw-ioa'(j>iiot) - ioo . . - • • : '
MW-IOD' , % ..€ .1,87.7 .;.•

1 1 " * »•
» * * »

MU-1 1 . - l^V * •/nw~ 11 • * . uj **A
•>' * • • " . ** -x

V •**" " /^
• •' "* ~f • . t '/

HW^llA. (pilot.) . ' V\10O . •'-, .^ .
MW-11A- »:•'.. . . - 13f?5 x ..«•/•

' " "* «" -"\ * *v - '•
MW-I2 (pilot)'-/ ^f8
MW-i2 * *'~ '.> 129.5. ;.

-.- - ^- . -- •" . , ^ *

' " * ' . • k * *

MW-13 •- . .i*'̂ 5 ' "'
- ' • • • ' ' * , ^ '- -. ' »

MW-13S (pilot) ',138 ,T
MW-13S. • ' \ . ' • • : ' 138

• . • . • ' • . *•_

MW-13D • 179 I-
v • . " '*>

HW-14S (pilot) 130
MWM4S ' , 169

' " * • • . • ' ' I - ' -

' .•

v • - . , . • • • . ' . ;
11.85.35T
0003.0.0

' . NUMBER OF
DRILLING SPLIT-SPOON- SA

METHOD. '.-'. SAMPLES /

boilow-stesu ' ' iy* f
augers •••'/£- • '' f
' /• ' • ' • ' • ' 1

hollow-sVesi/; 12 /
sugers / ; . . . . " / •

•' . / •' *• -^ /
•ud-rotsry; . O/
wasB/d'rive * 8 ' . .
/ ' " . ^ ' " '•
hollow-ste* • ' '/13

/
auger a . .' . N

* - -
BHid-rotscy / '10. ' •-
wacsh/drive J 4'.

/ • ' ' " '
SMid-rotary;/ ; /:* 10 .'

ca'aing / , ' 3%

. advancer,. . • . . ' . "
• .

hollow stea 'l4
/'augers'

smdirotacy; ' ' 0
caalng , •/. 0

• advancer ^ . .

•u'd- rotary 4
1

stud-rotary; 1
casing . ' 6

advancer;
waah/drive ,'• •

: •;=,•' •• "'
* "

NUMBER OF - . - . . . GAMMA LOG MONITORED ' ,. N"/ *'.v
MPLES CHEMICALLY INTERVAL ' • ' • • ZOTO '' ^V^ \ ">

SCREENED (FT) ' "" (FT) ^\ \ :

.*••'. — 133.5-128.3, * >. .
• ' i . . . ' - . » • ' . ' •

• • ' ' ''. * • ' ' - . ' * ' . .'•-. . '•
» • - ""• . ' . • * . . . - . ' ' . . ' •
* "• * * * * 'fc'j'i i ila * • ' • ' ." .— — * < Aj3— 1 lu . ... *• '

;"' •' ' '•"'-.•...-
i " i.^. ». . . _ .; .",

" 0 — 175-170 . , • " - . . , • - V
6 ' 100-174 ' . / '•;. \

\ • ~ • '

0 ' ..No well installed. '
, . * *

" , • • " ' ; >

0 • ^ - . — ..' • . .' \' .

4 ' • ' , • • . — •' 139-114 . . .*' i;1.

. ^ • ' * , • ' * * • ' £
• :•. 0 . — ' ^

*-*- 3 — 127-99 . ". * '
. . • m. .o . • • • * •

i

-0 — No well installed.

• ' .
0 -- No well installed*
0 — No well installed.

*

3 0-179 161-159

%

6 102-167 148-139
• •

* * * .

*

,
f ' •



I TABLE 2 (Continued)

rw:.

' " " • ; - , - . . BOTTOM /' '•£••
BORING ' V '•• ,OF '
NO.. L BORING (FT) -

*&* » < . _, • -' • ' ."
HU-14D. (pilot) . -v 130
MW-14D '- •'•.»-'.. ' -M59'-- ••/ '

;.. £_ ^ "?••;. • • : • '
:MW-15S (pilot) ' • • ' 110
MW-15S '• •-•.. ' * - . '. 'JJ24:-'.. •

• * • * ' " / ' " • • • • • ' '"" ' '""'

MW-.15D (pilot) - 114 :

MW-15D .151"
/ - '

MW-16 (pilot) 90
'MW-16 - - 110

MW-17S (pilot) .55
MW/17S , . ; • • 74

m

MW-17D (pilot) .55 •,'
MW-17D .. ... .m.5.

CUTAnUKA Hilt 1HVE9T1UAT1UH • ' . . £• --.•iiC.:*M»-

BORING DATA SUMMARY . ^l^ffi

^. NUMBER OF / NUMBER OF GAMMA LOG "MONITORED . ' ' ̂ >^^R
DRILLING SPLIT-SPOON ' SAMPLES CHEMICALLY INTERVAL ZONE . . ''"'^^^^\

1 -METHOD SAMPLES : SCREENED (FT) (FT) •' / ^ffiXI
• .•

auid rotary;
waab/drive
.

•ud rotary;
waah/drive

•ud' rotary;
waah/drive

-pud rotary;
waah/drive

• awd rotary;
waah/drive

•• t
•ud rotary; '
wpah/drive

' • • •': ' ,. •• •' '•'"'• •;-x38F

" • • • V-' - . - - ' •• " ^ ;«
3 l • .. 2 - . 158-156 r • • -:̂ !̂ |

• • ' . • • • • .^..^^
11 • — • - - .- v/U'^

1 • • , 1 ' ' — 123-106 .:•. • ̂ ^^^1:
' . " ' • ' . . ' • • • "••".' " t l

o- - ..- •- -- •
•4 . • .. ' 4 151-114 132-127

' *

9 k «. -- - ' ' ^ ''' ~S\
2 • -2 — ' • lld-99- >r •

' .^-..,,; •-.. ' -- ' ':. -y^
.2. >*. - % -- : » 71-55 ^X.- - .,|J

? ' ••. - - ' • / ;• .•-. - - ' v
8 - - 7 117-55 116-106 a

» ' , .• .
*-No OVA reaalta obtained; 7. aaaiplea obtained prior to OVA acreening prograar.

11.85.35T
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1 ' • •" i7 »
During the drilling program, the ambient air was monitored frequently with both

an HNU photoionization meter and an explosivity meter for health and safety of

' . • ' • --• • ,
pnsite personnel. Decontamination of all drilling and sampling equipment was

performed as outlined in the Work Plan. Drilling muds, 'cuttings-and wash'water •.'
_•• • \ . - i

were collected in 55-gal' drumV. An Organic Vapor Analyzer (OVA) was used to
• • • ' • '• *

screen samples from each drum for volatile organics to determine if the mate- •
' '•*: ' • ' ' . ' '

rial could be disposed of onsite or required storage pending later disposal.

3.2.2 Soil Samples

Split-spoon soil samples were taken at 10-ft intervals in the unsaturated zone

in one pilot hole boring at each of the nine locations, and at 10-ft intervals
v

in all of the borings in the saturated, zone. All soil samples taken froer the.

iorings were visually described and scanned with an HNU photoionization meter '

for the presence of detectable volatile organic compounds. In addition, soil .

samples from the saturated zone were also screened for organic compounds with

an on-site OVA. Composite soil samples were placed in 40-ml volatile organic

analyte samp-le vials and samples of the. headspace above the soils-were with-

drawn and analyzed. Vhere sufficient quantities were obtained, soil samples .

were also analyzed fot pH and conductivity. The purpose of this chifcical

analysis of the saturated soil sample was' to assist in the evaluation qf the

vertical distribution of contamination in the boring. -This chemical screening

information, together with geologic information, was used to determine-the

depth of the well screen placement. The results of the chemical screening of

"the saturated soil samples" are7summarized in Table 3. . '*••• ' ~ '

ft- —

r

I?'
v«

11.85.35
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TABLE 3
•METAMORA SITE INVESTIGATION.

SOIL SAMPLES - CHEMICAL SCREENING RESULTS

"WELL
NO".

MW-10D

. • .

.

•

MW-11

"

'MW-12
>

,

MW-13D

MW-14S

HV-14D

MW-15S

MW-15D

MW-16

MW-J7S

-

•4
• SAMPLE'

NO. •*

S-l^
'./S-2 '
S-3
S-4
Sr5 •
S*V̂  •
5-7
S-8

'*

' S-ll
S-12 . ,
S-13
S-14

S-ll '
S-12

. .S-13

/

• S-l
S-2
S-3
•S-4 , -

' s,a4
S-15.
S-16 '
S-17
S-18
3-19

S-l
S-2
S-3-

S-12 '

S-lv
S-l*
S-3
S-4

S-10
S-ll

S-l •
S-2 ' ,

JAR
HEAD-
SPACE
HNU

DEPtrf READING
(Teet) (ppa)AI

110-111
120-120.5
130-130.75
140-141
(150-160) v*»h
no recove'ry '
163.5-163
170rl70.9

110-111.5
12Q-121.5 ,'
130-131
134-136

107.5-109 .-<
118-119.5 <
128-129.5

148-149.5. .
(158-160
'168-169.5
178-179.5

• 138-139
148-149.5 •
158̂ 159.5
158-160
159.5-160.5
167'. 7-169. 7

UO-140.5
no recovery
160-161

121-122

120-121.5
130-130.6
140-140.5
150-151

100-100.7
110-111.7 - .

60-62 ,
v 70-71

0,3 r
0*.3
0.3
0.5 '
~

--0.5._
_

0.5
0,5
0.5
0/5

0.5

0.5
0.5
0.5
--;

2.0
4.0
2.0
2.0
2.0 •
2.0

0.5
~
0.5

0,3

0.3
0.3
0.3
0.3

0.5
0.5

7.5
0.3

BACKGROUND
HNU OVA

READINGS SCREENING
i (ppa) RESULTS . pH

0.3
• 0.3.'
0.3

4 0
-•

jO._

0..5
0.5
0.5
0.5

1k
<1

<1
•<1

0,.5
0.5
O.S

--

2.0
2̂ .0
2.0
2.0
2.0
2-0

0.5

—0.5

0.3

0.3
0.3
0.3
0.3

0.5
. 0.5

0.6
0.3

*
*
*
ND
*
r-
•*__

' . . ND
ND
*
*

ND
ND
'ND

ND
ND
ND
-- •

*
*
*
*

^ *
ND

ND
i --

ND'

*

*
*
ND
*

*

*

*
*

8.7
9.0
'8.5
8.7

—
--8.5__

*

8.5
8.6
8.2
8.5

8.3
8.6
8.5

'
9.1
8.7

- 8.6
8*. 6

*.7
• 8.7
8.5
8.4
8.4
8.5

--

—7.9

—
8.5

—
—8.6

8.9
8.4

8.4
8.4

1

• ^

CONDUC-
TIVITY
(imho/ca)

120
86
149
100

1

—115
• ..

•̂

. 222
208

. ' 389
170

149'
133
145

313 .
130
142
69

128"
130
183

• 168
285
128

--395

'

101 '
' —

—75

65
162

iis
125
*

11.85..35T. - . . • '
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TABLE 3 (Continued)

*

WELL
. NO.

MV-17D

'SAMPLE
NO.

S-6B
S-7
S-8
S-9
•s-io
S-ll
S-12

.
1 DEPTH

(Feet)

58.5-60

*' 80-81.3
89.5-91
100

, , 110-111.5
120-121.5

JAR
HEAD-
SPACE

• END
READ DIG
'(mm)

f.o'
*• 1.0

1.0
1.0
0.3
0.3
0.3

• BACKGROUND
HNU

READINGS
(OTM)

0.3
0_3
0.3

.. 0.3
0.3
0.3
0.3

' '
..

OVA
SukEExlMG
" RESULTS

*
ND
ND
ND
*
*
*

'

PH

7.9
8.1
7.9
7.9.
7.8
8.1
7.3

m

COMDUC-
T1V1TX
(gaho/ca)

218
161
182
164
186
174
4

ND .- No significiat remdlng above background.

* - Trace contamination"detected.

/ .

' ft11.85.35T
0008.0.0



3.2 .3 G Logs

\
After drilling was completed, and prior to well installation, gamma logging was

performed in each deep cluster boring. Two existing wells, MW-5'and Mtf-8, were

also gamma-logged.

Gaana logs wara obtained f rom-f iva borings: HW-10D, MV-13D, MW-14S, MW-15D and

MW-17D. Gamma logs provided information that aided in the definition of the
*

subsurface geology and in*the determination of well screen depth and interval.

With the exception of MV-13D, discrete gamma logging was performed with a Keck
•' ,

Model 1000 gamma log instrument. «A continuous- gamma log was obtained for ,•

MV-13D by Keck staff with a Keck Model SR-50QO gamma log instrument. Ms. Beth

Mursch, MONK, ^supervised the gamma logg-ing at MW-10D, MV-15D, and MW-17D.

Ms. Mursch also gamma-logged an existing wel l , MV-8. In general, comparison of
• W'

the gamma logs to split-spoon soil samples from the-borings showed reasonably

good correlation between grain size variations and gamma counts per minute. The

logs were useful in further defining .or confirming the contact between the

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

and split-spoon samples- in the heterogeneous unsa.turated'zone were less reliable.

This may be due to -more closely spaced changes in stratigraphy or perched water
i •

conditions. The-results of the gamma logging are presented on the Composite .

Boring Logs (Appendix B). * .

22
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*••
3.2.4 Monitorinjt Veil Installation

A total of* 13 monitoring wells were installed at nine locations at the. site.

Single, shallow monitoring wells were installed at 4 locations: MV-9, MW-10,

MV-11 and MV-16. Veil clusters consisting of both,deep and shallow wells were
• e

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

MV-17. A single deep well was installed at MV-13; th* shallow boring was

abandoned due to drilling difficulties. The monitoring walls ranged in depth

from 71 to 175 feet below the ground sufface. •>.

^
-* ' *

Monitoring wells were constructed of 2-in. I.D. flush-threaded or 2-in. 1.0.

coupled galvanised steel vriser pip*. Stainless it eel v«11*screens we're w*ld*d

to the bottom of the riser pipes and were approximately 2.5*to 3 ft in length.
• ,

Veil screens installed in auger borings were backfilled by the caving of the

natural soil materials at the screen location. The' screens for wells installed

in cased borings were backfilled with gravel/sand pack -if the natural soil was

unsuitably fine-grained, or by caving of the natural soil.materials when •

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

between the riser pipe and the borehole was backfilled to a minimum of 1 ft "
'̂

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

pellets and/or bentonite slurry.

* ' » : .

A protective steel casing with a locking cap was placed over each well and*

sealed to approximately 3 ft below the .ground surface with cement grout. At

th* completion of the drilling program, th* monitoring wells were developed

with compressed air to remove any fin* sediment from the well screen. Ground

23
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\ •
surf AC* and top-of-cuing elevations veVe surveyed to the nearest 0.01 ft by

MDNR. Well installation details are recorded on the composite boring log*

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

wells during the Site Investigation are presented in Tables 4 and 5.

3.2.5 Groundwater Sampling t

frol 19From August 26%to 29, 1965, groundwater samples were collected froi 19 moni-

toring wells at the Metamora "Site.̂  Veils were purged by Jordan and MDNR
r

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

for analyses for both inorganic and organic parameters. A summary of sampling

dates and equipment utilized is presented on Table 6. vSamples were analyzed ait

Jordan's laboratory according to procedures outlined in the Work Plan. A .

summary of these procedures is included in Appendix D.

11.85.35
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WELL
NO.

TABLE 4
WATER LEVEL ELEVATIONS*

EXISTING WELLS

ELEVATION
TOC (*) 12-29-78 6-25-85 8-26/29/85 9-16-85 10-2-85

MW-1

WW-2

MW-3

MW-4

MW-5

MW-6

MW-7

MW-8

J

1076.48

1089.74

1069.62

1101.65

1147.09

1087.98

1089.36

1097.30

1000.99

1003.87

1000.424

1078.90

1000.77

1004.70

1000.37

995.82

1000.29

1001.02

1000.37

1004.15'

1002.93

. 1077.72

99'8.23

1002.66

1003.55

1*002.96

1004.28

1008.04

1003.12

1079.25

998.89

1003.78

1004̂ *6-

1003.70

1005.04

1004.08

1079.00

1003.4V

1005.36

.1004.12

WELL ELEVATION
NO. TOC 5-22-85

TABLE 5
WATER LEVEL ELEVATIONS*

HEW WELLS

6-1-85 6-25-85 /-14-85 8-26/29 9-11-85 9-16-85 10-2-85

MW-9 .. 1131.13

MW-10S 1120.13- —
MW-10D 1118.79 — t

MW-11 1114.20'

MW-12 1114.24-

MW-13 1139.84 1000.24

MW-14S 1145.53
MW-14D 1147.61
» -—

MW-15S 1125.83
MW-15D 1126.95

MW-16 ' 1103.94

1007,. 73 1008.72 1008.93 1008.53 1008.63 t009>46

1006.03 1006.72 1001.65 . 1006.63 1007.03 1007.55
1006.44 1006.59 1006.99 1007.46

/

'1005.73 1005.90 1006.30 100.6.86
*

1008.84 — 1006.29 1006.44 1006.54 1008.00

1003.44 1003.84 1006.6) 1005.06 1005.14 1005.34 -1005 '.36

•1003.63 1003.63 1003.73 1003.95
1003.81 1003.81 1003.91 1004.09

.- — -'- 1026.88 1004.23 10*04.43 1005.18
1004.15 1004.05 1004.15

— — — — 1003.21 1002.74 1003.14

MW-17S
MW-17D

1072.09
1073.35

1007.̂ 9
1005.60

1008.49
1005.65

1008.69,
-1006.00*

CX)TOC * Top of Gating
*A11 measurement* made from TOC and converted to elevation above aean tea level.

11.85.35T
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TABLE 6 * " '
GROUNDWATER SAMPLING DATES AMD EQUIPMENT USED FOR .

PURGING AND SAMPLING GROUNDVATER FOR ORGANIC AND INORGANIC ANALYSIS

LL DATE PURGE ORGANICS INORGANICS

1
3
4

• 6
7
8
9
10S
10D
11
12
13
US

• UD
15S
15D
16
17S
17D

8/29/85
8/29/85
8/27/85
8/26/85
8/26/85
8/28/85
8/26/85

' r 8/26/85
8/27/85
8/27/85 '
8/27/85
8/28/85 '
8/2J/85
8/27/85 ,
8/27/85
8/27/85
8/27/85
8/27/85
8/27/85

ISCO/BAILER *
.ISCO
BAILER (DRY)
KECK
KECK \
ISCO
QKD
QED
QED

. QED
QED
KECK (DRY)
KECK
KECK
KECK
KECK
KECK
KECK
KECK

BAILER
BAILER
BAILER
KECK
KECK
BAILER
QEU
QED
QED
QED
QED
BAILER '
KECK
KECK
KECK
KECK
.KECK
KECK
KECK

BAILER
ISCO
BAILER.
KECK *
KECK ,< '
ISCO
QED
QED
QED
QED v
QED
BAILER
KECK
.KECK
KECK

, KECK *
•KECK
KECK
KECK

BAILER Stainless steel and Teflon (1 liter) with bottom-emptying device'.
New cord used at each well. •

ISCO Stainless steel, silicone rubber, polyethylene bladder

KECK Stainless steel progressive cavity (helical rotor) pump.

QED Stainless steel and Teflon bladder pump.

DRY Pumped-dry during purging.

11.85.35T
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r
4.0 SITE CHARACTERIZATION

4.1 REGIONAL CHARACTERIZATION

Rational Geology

r-

•••\

Metamora Township is located on the eastern. flank of the Michigan ba»in. '
• ' • ' * ' ° : • •. ' -•'; '

Bedrock in the area consists of sedimentary rocks of Mississippian age (de'po*.

sited approximately 330 million years before the present). More than 300 ft of
•' r '*'

glacial drift overlie bedrock. The Marshall Sandstone, the bedrock type '.

underlying glacial drift in Metamora Township, is approximately 100 feet thick

and dips gently northwestward toward the center of .the basin. The 1,000- ft
' • •.' ' *

thick Coldwater Shale generally underlies the Marshall Sandstone but i* the

• '' mV; " 'uppermost bedrock unit in the- area southeast of Metamora1 Township. To the

«. ' . ' ' • - ' '^h
northwest, the Marshall Sandstone is. overlain by the younger Napolean Sandstone

* * . • •
and Michigan, Formation. A bedrock topographic high trends in a northeast-

1 .
southwest direction through the area, oriented parallel to the strike of the

Marshall Sandstone. The maximum elevation of bedrock in the area is about '
• <• • .

850 ft MSL, based on interpretation of domestic well logs. •

The .thick mantle of glacial drift overlying bedrock consists of unconsolidated
* t

till, outvash and let-contact deposits. Regional geologic profiles of th«
* •

glacial, deposits in Metamora Township have 'been interpreted from drilUrs log*

that were obtained fxom MDNR files. The location of the four regional pro-

files, A-A', B-B', C-C* and D-D1 are'shown in Figure 3 and the profiles •

27
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are presented in Figures 4 and 5. The logs are presented in Appendix C. The

borehole locations, the lithologi'c descriptions and the elevational data*

obtained tfron the logs may be subject to soae interpretation or error. -'However,

there.-appears to be reasonable correlation of strata between boreholes in all

Jour profiles. , ' ; • • • • - . . •

The glacial deposits in the study region are primarily the result of glacial
* * •

events that occurred "during Late Visconsinan tiaes. Maxiaua ice advance during

that period (about 18,000 years, before'present) covered in the.entire state of

Michigan. Degradation o.ccurred-rapidly from 16,000 to 15,600 years ago;

followed by ice readvance. The standstill periods during the final retreat of

this readvance are marked by terminal moraines. The coarse-textured till

present at the Metaaora site is associated- with the outer Charlotte Borcine

deposited by the Saginaw sublobe of the Huron-Erie lobe. Subsequent to gla-
' ' ' ' ' . ' . . • !- ••
elation of the Metaaora region, the glacial meltwater and outwash associated

with the Saginaw. sublobe was transported southwestward via the glacial Grand

River. • ' ' .

The four regional profiles depicted in Figures' 4 and 5 provide descriptions of
i •. > ~ ,•^ i " . *

the glacial deposits. In most areas it appears that glacial till overlies
' ( • ' • ' '

bedrock-. In several-areas to the northeast, southeaft and west of the site,
- * * ' I . . . ' - .

sand and gravel deposits occur between the till and bedrock. These lower sands
" ' • i . - . ' . - • • ' . : '

and gravels were' probably deposited in front of the advancing glacier and

subsequently overridden and preserved by<the| basal till. . -

28
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FIGURE 3
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c
Profile D-D', which is oriented north-south along Metamora Rpad, presents.*

different geology than the other sections in that there is substantial inter-

' ' * •• ' \stratification of glacial till and butwash sand and gravel. The character-
%; « • .

*

istics of these deposits suggest that glacial meltvater played a role in
a

erosion and rvdeposition of previously deposited sediments.

The hummocky topography of the region (see Figure 1) is caused primarily by

melting df stagnant ice which may have been under, against or on top of the

stratified drift.. The typical structural features of ice contact sand and

gravel deposits are visible on the walls of the gravel pit that is located at

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

deposits.

1 t ' •
* ' .

&.1.2 Regional. Hydrology • • • '

t
Alteration of the landscape has occurred over the past 14,000 years due to

•Nk

erosion and dra'inage. The broad northeast-southwest oriented upland that
• ' V

traverses .the Metamora area forms the drainage divide between the Flint,

Clinton and Belle River Basins. <The Metamora-site is located in the headwater

portion of the Flint River Basin which ultimately drains to Saginaw Bay. River
»

f

elevations 1.5 miles to the' eas.t of the landfill site (South Branch of the

Flint River), and 1 mile to the northwest of the landfill (Kintz Creek) are at

approximately 930 feet above mean sea level (HSL).

.Groundwater in the outwash and ice-contact deposits-that overli* the clay-rich

- Vtill is under watertable conditions (i.%. , unconfined). Localized zones of
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pe/ched groundwater exist, where clay lenses are found at elevations above the

water table.
* •*

/

The potentioaetric groundwater surface- elevation in the bedrock aquifer can be

estimated based on drillers logs. The potentioaetric surface may ranee froai

approximately 1000 to 950 feet above MSL. The hydraulic connection between the

bedrock and surficial aquifers is expected to be poor in most places due the

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

4.1.3 Groundwater Use

r .

The Marshall Sandstone is the primary aquifer for the domestic wells, in the

area. Though the majority of the water supplies in the area tap the Marshall

Sandstone bedrock aquifer, a few domestic wells obtain water from the sand and

gravel deposits that occur between the till and bedrock. Very few water

supplies have been completed in the upper glacial deposits, possibly due to the
£

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

4.2.1 Site Geology

The surficial deposits at the Hetamora site consist of unconsolidated silts,
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sands, gravelsi boulders .and glacial jtill. These deposits arc estimated to be

250-300 ft thick, -based on interpretation of regional well logs (see Figures 4

and 5). Borings completed during this investigation did not fully penetrate

the sur'ficial deposits. The maximum boring'depth attained during this invest!-.,

gation was 188 ft at MV-10D, located adjacent to the transfer station access

road-. The'bottosi of the boring stay, be about 120 ft. above the bedrock surface.

Interpretations of the subsurface geology are shown on fo.ur geologic profiles

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

E-E', F-F', G-G', H-H' is shown on Figure 6. Profiles were constructed with a

51 vertical exaggeration. The geologic interpretations of the site presented

in these figures are based primarily on borings at nine locations' (Mtf-9 through

MV-17) logged by Jordan. Data on existing borings, MW-1 through MV-8, were
* '

utilized where reasonable correlations could be Bade.
*

The surficial soils are highly variable which lacking obvious stratigraphic•

continuity across the s^te, stakes subsurface interpretations difficult. •

However, in general, three separate geologic units can be defined, although

•ach exhibits variability in geologic materials:

o a "till-like" gravelly sandy silt to silty sand (ablation or melt-out
.»

till);

o a heterogeneous mixture of sand, gravel, cobbles, boulders and silts; and

o stratified clay-silt/sand and glacial till.

11.85.35
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Sandy Silt (Ablation or Halt-Out Till). The uppermost surficial unit generally

consists ofvloose, light brown, gravelly, sandy silt. This surficial unit was

identified in the majority of the borings completed during this investigation.

The thickness of this unit generally ranges from 4 to 16 -ft across the site.

Sandy-silt was not identified near the ground surface in MV-9, located at the
•

south end of the site. The surficial unit probably represents an ablatioxTbr

melt-out till that was deposited during the last retreat of glacial ice.

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 consist of a poorly-stratified mixture of sand,

silts, gravels, cobbles and till layers. -Stratigraphy and grain sizes vary

considerably over short distances throughout*the site.

»

The thickness of the ice-contact and outwash deposits ranges from approximately
•*

r

120 ft at MV-15 at the northeast end of the site to greater than 188 ft at

MV-10 at the southwest end of the site. Borings at five locations terminated

in this unit. These deposits were probably laid down by meltwater and sediment

slumping during a period of glacial ice melting. 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 to 40 ft across the site and occur

at variable depths. The fine sand deposits may represent late stage outwash

sediments interfingering with the ice contact deposits.
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Locally, these coarse-grained soils may be highly permeable, but the*ir extreme
•

heterogeneity (i.e., presence of fine-grained materials) may significantly

reduce their overall permeability. Clay lenses and^perched water table condi-

tions were commonly encountered in several borings at the site.

•>

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

layers, and glacial till have been observed under the.sands and gravels.in > '

several borings at the site. In general, the stratified clayey,silts and sands

appear to grade transitionallyTnto the till. In the Site" Investigation, four*
t /

borings (tfv-13, MW-14, MV-15 and HW-17) penetrated this stratified'unit beneath ° -

the sands and gravels. The till unit consists of dense brown"or gray gravelly,
» • •

sandy, silty clay and is commonly overlain by a few feet of the stratified

./clayey silt and sand. Table 7 tabulates the elevations of the top of this unit

in areas where it was identified. At the northeast end of the-site, the.
/

clayey-silt and till unit was encountered at an elevation of approximately ' ;

980 feet above MSL. At MV-16 this unit was encountered at elevation 940 feet /

above MSL. The continuity of this unit underneath the site is not known. 'The

few data points for the elevation of this unit make interpretations concerning

its continuity difficult. ' ...
* i ti'

"'

Distinct till layers were also identified in borings MW-9 and,MW-ll. These
.:*•

til'J units occur at much higher elevations than the bas^lt-tlay/till unit and
' «̂ V' *

interpreted to be distinct from that unit. ,*These till layers »ay represent--
i

erosional remnants left by the high velocity deposition of the ice-contact
•\ — % • ' . . '

sediments. Alternatively, sands and gravels that underlie these till layers

may be lri.gnLficfantly older than the ice contact deposits above. It is also
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•TABLE 7 * " . "*
• »

ELEVATION OF THE TOP OF THE CLAY SILT/TILL UNIT

Boring No

MW-1

MW-2

MW-3

MW-A

MW-6

MVf-7

MW-9
e

MW-10

MW-11

MW-12

MW-13

MW-14

MW-15

MW-16

MW-17

NOTE*- Elevations based on interpretations of logs .for old and new borings
on site.

Estimated Elevation in feet above MSL

11.85.35T
0015.0-.0
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possible that these till layers were deposited contemporaneously with ice

contact deposits by slumping or rafting. It seems probable that no matter what

their genetic origin, these shallow till layers are probably isolated, discon-

tinuous blocks within the ice contact deposits.

Subsurface information from previous borings and from the borings completed as

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 site.

4.2.2 Site Hydrogeology ,

i

The principal source of groundwater recharge at the Metamora site is precipi-

tation. The thick, heterogeneous soils and topographic .influences <jn surface

water drainage at the site control the rate and direction of groundwater flow.

Localized zones of perched water have been identified .at varying depths at the

site but the true water table beneath the site is ̂ approximately 1QOO feet above

MSL. The potentiometrie surface elevation in the bedrock aquifer 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 water levels used t* develop this map .were measured

primarily in wells installed in the ice-contact and outwash deposits. A
k

compilation of water level measurements from the new and previously existing •

wells is presented .in Tables 4 and 5.
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The direction of groundwater flow is/ interpreted to be perpendicular to the

water table elevation contours, trom higher to lower elevations. Based on the
* -^

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

south-central part of the site to the northwest towards MV-11 and MV-16 and to

the northeast towards MV-15 and MV-14; a' north-trending groundwater divide

bisects the site into east and west regimes.

It should also be noted that the•groundwater elevation at MV-5 of Approximately

999 feet MSL is significantly lower than in the surrounding wells. The exact

,depth and construction of the well in this boring is not known, so data from

MV-5 was riot used in developing the interpretative water table contour map.

Multi-Jevel wells were installed at four locations: MW-10, MV-14, MV-15, and

MV-17. Slight to very slight downward gradients from the sand and gravel and

till deposits were measured in MV-10, Mtf-14, MV-15, and MV-17. These gradients
* ,

range from 0.008 at* MV-10 to 0.05 at MV-17. .The downward vertical gradient may

provide a significant flow component at MV-17, where mounding of the ground-

water . occurs .

The interconnection between the deep surficial units and the Marshall Sandstone

has not been evaluated as part of this 'study. ' / .
«

, .'•'- • . •'• •

The extreme heterogeneity of the unconsolida,ted surficial deposits makes it •

difficult to determine ove'rall permeabilities from localized well-point

measurements. As a result, field measurements of hydraulic conductivity were
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not used to evaluate groundwater flow rates at the site. (The hydraulic

conductivity is a measure of the capacity of the soils to transmit water and is

commonly referred to as the "p«rmeability" of the soils.) Based on the grain
b.

sizes it is" estimated that the hydraulic conductivity of the ice contact and

-4 -2outwash sands and gravels ranges from approximately 10 to 10 cm/sec (about

0.3 ft/day to 30 ft/day). The hydraulic conductivity of the finer grained

clay-silt and till units may range from approximately 10 to 10 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

tlfe surftcial aquifer at the site/

v>
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5.0 CONTAMINATION ^ '

%< '
This project also included the collection and analysis of groundwater samples

from existing and newly-installed wells. The purposes of this tasbwere to:

1) characterize the natural "background" groundwater quality in the area; and

2) gain additional information regarding the migration of contaminants from

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

direct a more in-depth assessment of the contamination in the vicinity of the

Metamora site (planned for 1986). In the following discussion, parts per

million (ppm) and parts per billion (ppb) will be used instead of, respec-

tively, milligrams per liter-(mg/.l) and micrograms per liter (vgA) for ease ofk

reference. At the concentrations encountered, the respective units are essen-

tially numerically equal.

Prior sampling (by others) of the eight-previously installed monitoring-wells

(MV-1 through MV-8) had indicated the presence.-of several dissolved metals, and

certain organic chemicals, principally toluene, benzene, xylene and pyrene.
o

For this study all previously installed wells except Mtf-2 and MW-5 (due to

constrictions in the wells) were resampled in addition to each of the 13 new

wells. These groundwater samples were analyzed for the presence of several

metals, other inorganic parameters, volatile and semi-volatile organic chemi-

cals, and. several general water-quality parameters such as TOC, pH and specific

conductivity. The analytical results for the sampling conducted in August 1985

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

determined for the samples as well as the median value for all 19 samples.

Figure 12 shows locations and concentrations of contaminants detected at above
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TABLE •

SUMMARY OF ANALYTICAL SAMPLING

. spec. Tee?1 Xraealc* Capita** Calciw* .- Ottomlum*
Ckra*luBi

Copper* Ire** Lead* Hercvry*

Ua>H»^P

IW-I
HW-.3

tW-4
HW-«(I.2.3.4)«
«*-6<2,3.4)«
IW-*C3.4)«
M»-7(l,2.3)«
Htf-8

Duplicated IW-8*
HH-9

Duplicated M^9*
t

MM- 108

NW-IOO
IW-II
MI-12
NU-13
HW-I4S

W-I4D

IW-13S
HU-13D

NW-16
MW-17S

Duplicated MW-173*
HW-17D ,
•lank 1*

• la.k 2* /S ' '
Blaek 3* (
•la>k 4* I

't*

860
780

•90
*600
610
360
640
920

920
680

. 680

890

670
690
6OO '
360
800

490

880
640

543
630

630
410

*

*
*
*

» •

7.0
7.4

6.3
• .2
7.9
7.4
• .4
6.9

6.9
6.9

6.9

7.1

7.6
7.6
V
777
6.3

6.2

'•• .
6.8

7.8
6.3

*3
"Vv

*

*
*
*

•c

II. 0
10.9

13.4
*
*
* .
*

13.9

13.9
14.6

14.6

12.4

11. 5
14.4
14.8
13.3

< • .

*

*
*

*
*

*
*
*

*
*
*

•8/» .

<.003
<.003

.12

.007

.006

.006
<.003
<.O03

<.003
<.003

<.OOS
<.OQ5
«.O03

<.O05
<.003
<.003
<.O05
<.O05

<.005

<.OO5
<.005
<.003

.009

.14

.

.11
<.OO5
<.O05

<.O05
<.OO5
<.003

••/»

<.O02
<.O02

<.OO2
<.002
<.002
<.002
<.002
<.Q02
<.O02
<.002
<.001
<.002
<.002

<.OO2

<.O02
<.002
<.O02
<.O02
<.002
^. .
4*402

<.O02
<.002

<.002
<.OQ2
<.002
<.002
<.OO2
<.OO2

<.OOJ
<.002
<.O02

•8/1

78
76

140
71
74
62
83
17
19
99
81
82
78

120 '

66 . '
80
63 1
20

170

120

130
96

26
83
79
97
74

.11

.31

.28

.29

•8/1

<.OO5
<.005

<.003
<.003
<.OO5
<.005
<.005
<.003
<.OO3
<.003
£^003
<.005

•< . OO5 - ,
•

<.OOi

..005
<.003
<.O03
<.OO5
<.005

<.OO5

.005
<.O05

<.OO5
<.OO5
<.OO5
<.OO5

.OO5
< OO5

<.OO5
<.O05
<.005

•«/!

<.Q05
<.003
<.OO3
<.005
<.005

* <-003
•<.O05
<.OOS
<.003
<.005
<.OO3
<.005

<.OO5
<.006
<.003
<.003
<.003
<.OOS
<.003
<.O03
<.003
<.003
<.003

<.003
<.003
<.003
<.003
<.005

<.OOS
<.005
<.OO3

<.OO5
, <.OO5

<.OOJ

-»V1

<.O03
.006

.008
<.oos
<.O05
<.OO3

.044
<.OO5
<.OO3

.019
<.OO5
<.OOS

.009

.023

.008

.017

.017

.011-

.027

.027

.013

.006

<.OOS
.007
.006
.009
.014
.008

.043

.003
<.003

-«/l

.022

.O9S

.77

.•9

.63

.74
'.043

.27

.26 -

.13

.043

.044

.032

.048

.033

.030

.028

.-33
1.4

.061

.18

.032

.036
6.2
6.7
4.6

.039

.063

.034

.040

.094

••/I

<.020
<.020

<.020
<.020
<.020
<.020
<.02O
<.02Q
<.020
<.020
<.020
<.020
K.020

<.020

<.020
<.020
<.02O
<.020
<.020

.063

<.020
<.020

<.020
<.02Q
<.020
<.020
<.020
<.020

<.020
<.020
<.020

•C/l M8/»

31 <1.O.
27 0.0

<1.O
70 <1.0
31 <1.0
31 <1.0
28 <I.O
30 • <1.0
36 <I.O '
37
36 <1.0
28 <1.0
29
28 <1.O

36 <1.0

26 <1.0
31 <I .O
27 <1.0
• 3:3 <1.0
43 <1.0

34 <1.0
O M

.V

39 <J .O
39 < I . O

3*8 0.0
36 <1.0
33
38 <1.0
31 <1.0

.070 <1.0
<1.0

.068 <1.0

.007 <1.0

.042 <1.0
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T«OL* 8 (CuuLldUOl)

SUMMARY OF ANALYTICAL SAHTL1MC

Alkalinity
a. Bickel*

Units

HW-I
HW-3

MM-*

HW-6(l;2.3.4)«
HW-6(2.3.4)«
HW-6(3.4)«
HW-7(1,2.3)«
HW-B

Duplicated HW-B*

HU-9
•

Duplicated HW-9*

HW-108
HW-10D

HW-ll
HW-12
HW-13
NW-148

HW-I 40

HW-15S

HW-1SD

HW-16

HW-I7S

Duplicated HW-178*
HW-I 70
Blank 1*
Blank 2*
Blank 3*
Blank 4*

•8/1

€.020
<.020

.20

<.020
<.020
<.020
<.020
<.020
<.020
<.020

<.020
<.020
<.020

<.020
<:o2o

<.020
<.020
<.020
.029

«.020

<.020

<.020

<.020

<.020
(.020
<.020
<.020
<.020
<.020
<.D20
<.020

Fetaaaluai*

• -8/1

3.8 •
1.0

41

.84
,9O
1.0
1.0
2.2
2.2 <
1.6

.72

.79

.82

1.1
.93

.88

.83
3.6
1.4

.75

1.6

1.4

1.0

3.6
3.2
3.4
.87
.031
.027
.059

-.071

Sclenluai*

•8/1

<.003
<.OO5

i
<.obs

<.005
<.oos
<.003
<.oos
<.005

h

<.oos

<.005

<!oos
<.O05
<. O05
<.005

<.005
<.OOS
<.OOS
<.005

<.OO5

<.005

<.O05
<.005
<.005

<.OO5

<.005
<.O05
<.005*
<.OO5
<.005

_ <.OO5

Sodi«a*

•8/1

3.S
4.8

110

S.I
7.0
7.0
4.5
13
11
10

2.3
2.8
2.8

4.7
3.7

3.5
3.7
7.5
S.3 .

• 3 •

14

17

28

16
16
16
3.0
.46
.066
.28
.24

Zinc1

mt/l

2.0
.89

4.2

<.OOS
. <.OOS
<.005
.042
.049
.049
.048

• 1.9
2.0
1.9

1.1
1.5

.39
1.3
1.6
4.2

22

.84

1.6

.13

. .98
.98
.76
.34

<.005
.024
.022
.042

CaCO.

•8/1

1300
750
770
1300

2SQ
260

«o
260
380

370

270

270

230
280

250
220
440
550

470
470
530

360

2OO

320

320
230
46
<20
<20
<20

Carbonate

•8/1

.30'

.49
,50
.08

1.1
.36
.16

1.8
.07

.07

.05

.05

.08

.30

.27

.30
7.6
.01

.009

.009

.07

.05

.34

.01

.01

.01
*
*
*
* f

Bicarbonate Chloride

•8/1

640
420
430
530

ISO
ISO
140
160
180

180

130

130

130
160

140
130
260
160

120
120
240

160

120

90

90
81
*
*
*'
*

•8/1

11
14

200
200
IS
IS
14
22 .
24

23

3.4,

3.8

22
3.7

12
6.1
8.7
7.7

S.B

23

32

36

46
46
34
43
<1
<l
<1
<1

Aaawala-H TO Phosphor**-**

mt/l mt/l mt/l

<l 1.3 1.2
<1 <1 <.OS

63 78 ~ .35
78

<1 <l <.030
<l •' .0*
<l <1 • .14
<i <i <.os
<1 <1 <.OS
0 '
O , <1 <-OS i

<1 <1 . <.05
'

<1 <1 * <.OS

<1 ' <1 .06 .
<1 <1 <.OS

<1 . <1 <.03
<1 <1 <-05
<1 <1 .49
<1 <1 2.3

<1 2.4
<1 <1 .06

*

<i <1 .94

<l <1 1.3

<1 O 1.3

<1 2.6 .16

2.2 2.8 .23
<1 <1 • .36
<1 <1 <.OS
<1 <l 1.3
<1 <1 '<.03- '
<I <l <.OS

II.8S.35T
001 2 . 0 . 0



TABU 9
STATISTICAL SUMMARY OF GROUNDWAliR QUALITY

AT THE WETAMORA LANDFILL
(AUGUST 1985)

Parameter .
Spec. Coad. (uaho/cm)
pH
Te»P (°C)
Artenic (ppm)
Cadmium (ppm)
Calci.ua (ppm)
Chromium (ppm)
Chromium, hex (ppm)
Copper (ppm) 9

Iron (ppm)
Lead (ppm)
Magnesium (ppm)
Mercury (ppb)
Nickel (ppm)
Potasiium (pp«)
Selenium (ppm)
Sodium (ppm)
Zinc (ppm)
Alkalinity-CaCO (ppm)
Carbonate (ppm)
Bicarbonate (ppm)
Chloride (ppm)
Ammonia -N (ppm)
Total Kjeldahl Nitrogen (ppm)
Pho«phoruj-P (ppm) "
Sulfate (ppm)
Oil & Grease (ppm)
Phenolics (ppb)
Total Org. Carbon (ppm)
Total Vol. and Semi-Vol.
Organic* (ppb)

Minima
410
6.2
10.9
.005
.002

17
.005
.005
.005
.022
.020

5.3
1.0
.020

0.72
.005

2.5
.005

200
0.009
81
3.4
1
1
.05

1.2
5
5
9
.

ND

Maximum
920
8.8
15.3
0.14
.002

150
.005'
.006
.044

6.7
0.063

. 70
1.0
0.20
41
.005

110
22

1500
7.6

640
200
63
78
2.5
50
72
24
200

2615

Median
640
6.9
13.9

.005

.002
80

.005

.005

.008
0.16-
.020

33
1.0
.020
1.0
.005
6.2
.935

320
• - ,08
150
15
1
1
.06

39
5
6.4

, 26

10.2

11.85.35T
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BUk •

•SIMIAXY Of AHALTTICAL •AHPLI

'•• ' . •' • •

felt.
'MH*1

MHO
Mkf-4

Mr~4(l,2.3.4)«
W*-4(2,3,4)4 '
H»-4(3.4)«
NW*l(t.2.3)«
Hkt-B

D»rllc*t*d HW-B'

MU-*
Dwfllc*t«4 WI-91

HU-108
Mf-lOO

HU-II

Mf-12
HHrlS
MW-141
Ml- 140
Mf-ISS •
HU-150
HU-14

HW-178

Dwpllc.tid HU-I

~MU-I7D
Bl»k 1*
Bluh 2*
BUak 3*
BUak 4* '

talfata

••/I
31

3»
2.a

40
41
3f
40
*»
43

>. 42

34
1 37

37
40
34
SO

3»
44

•34
44
43
43

1.2

4.1

;a* 4.0

43
1.3
1.4
1.4
1.3

Oil/
Or*a*«*

•C/1
<5

<5

TOC

•a/i
14
13
IB

<5 200

51
<5
<5
<5
<5

<S

<3
<5
72
<5

<5

<5
5.3

<S
<5
<3
<3
<3

<3

<3

<5
<5
<3
<3
<3

54
14
S3
31
21

24
25
42
40
75
2B

24
24
20
15
44
24
B2
21
44

72

75
72
* '

<3
<3
<5
<5

ItetkyUD* trlckloroflM- (l.l)Dlckloro ( 1,1,1 )Trlcklo- Btkyl tr»««-l;2-
fk«»ollc«' cklerid* oraa*ik«a* ctkaiM roctkaaa Tel«*«f ti«im %«••••• 4ickl»rMtk«a«

Ma/I ft/ 1 i»g/i MS/I na/i tt/l tt/l m/i i>a/>
5 . 7 • . ' " . . .

<5
13 7.3 . 23 41
13 . '
a.i
B.I .

<5
<5
•.3 22 3.4 240

4.4 32 20 1*5
32 1* 340

•.a • . ,
12
a. 4
• .0

. .
<5 3.3

*

7.t • • •
IB
<S 3.3 140 4.3 >.B
<5 81
<5 5.8 200 20 12
<5 5.5 23
<3
<5 •
24 7* >0 420 14 I4OO
22
20 *3 440 » 1500

<3 11 *•« »»
<5
<5 1.7 . •
<.5
a. 4

OOI3.0.0

\



TAOI.& 8 (Cum tiilietj)

8UM1ABY OF ANALYTICAL SAHfLIMC

(l,2)DtckUro«tk.H Trlchloro«lbcB«

Itali* Mt/1 PB/1

HH-3
HW-4
Mf-«O,2.3.4)«
HW-*(2,3.4)«

HW-t

tk**llc«t*4 MW-i*

MU-t

13
13

MW-109
NW-IOO

MW-12
HW-ll
NV-148

HW-1O
IM-1M
HW-ISO

DioctylphtkaUtc Di-n-butylpktkalat*

Ml/1 Ml/1 Ml/1 Mi/1

i-3
240
ISO

1.4
t.S

HV-I7S 410
21 12

HW-170
•Uak I*
•l««k 2*
•leak •]*

4*

•Diet111*4 1,0 11*14 blank*
*M«

11.«i.31T
0014.0.0
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background concentrations in samples collected in the August groundvater

sampling event. - • . , •

•*
• '

Wells MW-1, MV-3, MV.-6, MV-7, MW-9, MW-10 .and MW-12, either upgradient of the
ft •

refuse or far enough away froo the wastes yet to*be affected, exhibited similar

characteristics of a groundwater that is apparently relatively free of signi-

ficant contamination in the zone of sampling (see.TabK 8). Samples from each
"*.

of these wells showed slightly elevated values of ohe, or two'relatively

non-toxic chemicals or indicators, e.g. zinc or alkalinity. The sample from

MV-12 did, however, contain some slight contamination by phthalates at 38 ppb.
f a

The groundwater samples taken from these wells provide an indication of the

background groundwater quality in the vicinity of the site.

•> . . .

MV-i presents an anomalous condition at the site. Based on the groundwater

levels measured in this well, a perched water condition exists in the vicinity

of MV-H Hence, che groundwater samples taken from this well do not represent

the water quality of the aquifer in this area, but rather are' an indication of
3

t
leachate 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 is not known, but the perched condition is not apparent at either MW-8 or

MV-16. The sample from MV-4 did contain 91 ppb of volatile organics (benzene,

tnethylene chloride and trans-1,2-dichloroethene) and indications of contami-

nation from municipal type wastes (high TOG and chloride).

The shallow well MV-17S, situated upgradient of the principal waste deposit,

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

11.85.35
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The well pair MW-17S and MV-17Dp«ras installed in a topographical low area which •

was thought to receive contaminated -run-off. This wall is adjacent to a
\

suspected drum disposal area. The analysis .of the shallow-well groundwater

sample showed about 2,000 ppb of aromatic volatile organic compounds (ethyl

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

chlorinated hydrocarbons. The sample also contained elevated levels of phtha-

lates from 17 to 410 ppb, and of arsenic (0.14 ppm) and iron (6.2 ppa). The

sample from MV-17D showed 45 ppb of volatile organics, 34 ppb of this .being

erhyl benzene and toluene and the remainder, methylene chloride.
- >•$•-

l. _

•

Organic priority pollutant chemicals were, the principal contaminants of inte-
» '

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

refuse deposit showed contamination bvV$olatile organics, principally chlori-
'Wv

a*t«'d hydrocarbons, and also by phthalfô *;, MW-16 contained no volatile

organics but 80 ppb of phthalates. MV-8 contained 380 ppb of volatile organics

and 200 ppb of phthalates. No well log was available for MV-8 and the screen

interval at which the sample was taken is not Jtnown. Wells sampled to the

northeast of the refuse area included the two well pairs, MV-14 and Mtf-15.- As

in the other well pairs with detectable organic contamination, the shallow \

sample was considerably nore contaminated than the deeper one. MW-1SS con-

tained 238 ppb of volatile organic contaminants while MV-15D contained 26 ppb.

the volatile species were principally chlorinated hydrocarbons; phthalates were

not detected in MW-15S bur were present at 80 ppb in MV-15D., MW-14S contained

.180 ppb volatiles and 9 ppb phthalates while the deeper sample (MV-14D) con-

tained only'81 ppb of volatile organics and no phthalates.
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In general, the priority pollutant organic contamination was not. high in the

few wells downgradient from the principal refuse location. However ,' ground-

"-•»>:•
water flow in the area of the refuse as determined froa an interpretation of

the groundwater level data may be more directly north through an area wherefe ' [

currently ther,e are no wells. ATlB, the current estimates of hydraulic conduc-

tivities for the soil units encountered allow for the possibility of suffi-

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 during the planned remedial investigation

may also permit more accurate estimates of the rates of groundwater flow and

contaminant transport and fate of the plume. Note also that the major conta-
*

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

environmentally less persistent than many of the chlorinated solvents. .

During the field activities soil samples we*t-e screened in order to provide

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, largely due to the low levels
4

of volatile organics that were encountered. However, it did appear to cor-

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

as a useful technique to aid in well screen placement given the lack, or in

support, of any other definitive information. .,

56
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6.0 RECOMMENDATIONS

o Clay Till Layer

There is a need to determine the continuity and attitude of the clay till

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

This could be accomplis^edi through a combination of deep borings with

samples to or into bedrock, and possibly geophysics.

Bedrock Aquifer

There is a need to determine the interconnection, if any, between the

surficial and bedrock aquifers. Flow patterns in the bedrock aquifer must

also be defined. Jordan recommends installing a minimum of four moni-

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

and water quality data.

Permeability

ordan recommends performing 4 pump test in the surficial aquifer to

estimate the overall permeability of the surficial aquifer. In situ

r
permeability testing in selected bedrock and surficial wells is also

recommended.
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Analytical Program

In order to develop an historical data base of groundwater quality data

which will allow meaningful comparisons to be made over time and space, it

is essential to follow consistent sampling and analytical protocol. It is

equally important that procedures for sample collection, handling, and

analysis be well documented. Therefore, it is suggested that future

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

total) metals and that filtration and preservation of these samples occur

in the field immediately after sample collection. Furthermore, it would

be useful to add a determination of total dissolved solids (TDS), COD and'

hardness .(as CaCCL). to the list of parameters as these are generally
i

accepted indicators of inorganic contamination.

Domestic Well Data

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

. wells in the vicinity of the Metamora site should be obtained 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

Metamora municipal wells. • ^
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Future Well Locations

Well locations for future work should be selected to account for the

northerly direction of groundwater flow in the vicinity of the priaary

waste deposits. The concentrations of lighter than water aromatic* in

well MV-17S suggest that it may be necessary 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,
^* •

resulting in delayed and sporadic contaminant release, may also complicate

interpretation of groundwater quality data.
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Project NO

Contractor

FIELD UDG
4463.91 Protect Name Macaw

J. ttatbM i AM. | Onller C.

MeVHJO MA

Orotrd

Logged

a
oy

1121.4

SOIL Boring No
>ra Slta lavaatlfatloa | Pane i

Faua

Caarg Size 4.23-

So* Orwed 133.5'

j. riekact | Checked by

HNU

•*

| Date itarted 3/27/13 completed

11 -7/1O.2
b«rtow ground

iDate

Protection Level 0

MW-9
Of -.1

3/21/U

Total Deptn 133. 3'

*

Sam Die
NO

5-1

5-2

S-3

s»*»

S-5

S-6

J-7

S-8

Deotn n
Peet

•
8.3-10.0-

18.5-20.0

28.5-30.0

38.5-40.0

48. 5- SO. Y

58.5-40.0

t

6..~,.3

78.5-40.0-

Blows per
0 ncnea

6-12-16

.3-15-20

13-30-38

7
23

3-28-33

3-18-83

9-100/0.3

2-10-22

«
fMC

1.3
1.3

1.5
1.0

1.3
1.3

1.3
1.3

1.3
1.0

1.3
1.3

1.0
0.8

1.3
1.0

Oeacnption

Lt. browa flaa to ead. Mad »/
crsca of flaa fravnli IOOMI
•aad. daaaa; oaiformly gradad

Lc. brown flaa to eoazaa iaad
v/ aoaa flaa to COJTM ir«r«l;
aad. daaaa; dry; mlforalr

Lt. brom flaa aaad;aad. daaaa
dry; ualXora flaa aaad; il«cLU
co S-2 .

Lt. brovn flaa to aad. aaad »/
traea* of flaa grml; aad.
daaaa co daaaa; dry; uniformly
grao^d

Lt. brown flaa toaad. aaal •/
traea flaa (raral; aad. daoaa
to daaaa; dry; ualforaly

Lt. browa to brova. flaa aaad w
traea of allc aad flaa graral;
daaaa to aad. damaat aolat;
oatformly fradad

Lc. bt'oaa eaaraa Mad aad
tr***l;tamlfaraay gradadi «r«rr«J

Cray brown aaady allc to tllty
aaad ¥/ traea of grcral; aad.
daaaa to daaaa; dry; fllghtly
pXaatle flaaa aad traea of
clay (Till)

HNU

n»
0.3

0.3

0.3

0.3

0.5

0.3

0.3

0.3

Advance at Boring
'

10-20' : a faw eoMUa

BO eobblaa aaeouatara

..--""
1

aaeouacarad eoaraa
iraral 1 30-37'

eobblMi 37-47'

chaafa t 7C

*

Momtor^g
HNU
•••

2.3

2.3

2.3

2.3

1.3

1.3

0.3

0.3

L£L
)tt

-

-

EC- JORDAN CO . | Boring NO ttf* - \ Paoe_l ol I ,



Proj«Ct N

RELD
o 4*«3.*l Pro*ct 1

LOG SOIL Boring Na
"•in* MMBora Sic* lavMClticloa I P»0«_JL_ C

MW-9
* »

Samow
NO

S-f

S-10

S-ll

S-12

S-13

°SS"

U.3-M.O

98.3-100.0

106.3 -
109.1

118.5 -
119.1

128.5 -
.130.0.

Blows per
0 ntfw»

10-20-23

2-20-73

57-100/0.1

53ilOO/0.l

•-10-113

n

^

1.3
1.3

1.3
1.0

0.6
0.6

0.6
0.6

1.3
1.3

Owenotion

L^y^"^7'

dry; uniformly ft«4«4

Lt. brow to It. gray M* to

Lc. brow ca Ic. gnr aad. to
COATM MBd */ MBJS (!••

S-ll

••c; aalformly |r*4*d

M**Mr*d boccoB of borlaa:
131.3'

Stacle •»t«r !•*•! balov
jf'"^' 113-2'

-

HNU

1.0

1.0

1.0

1.0

1.0

Comments on
Atfvttncv of BonnQ

Tin MJHT« to b«
froB 76-M'

•

-

drtllwi add 10 gmla
of otter b«for« coot
ola, co 130'

. -

HNU

0.3

-0. 3

f

•i.o

1.0

1.0

L£L

.f.'
*

•

E.CJCPOAN CO * . | Boring No m-9 | Pan* 2 ot i

f —'



FIELD
Pro*Ct NO 4*43.91

LOG SOIL '
Protect Nam* Nataaora

Contractor J. MacbM 4 AM.

M«tMOO BA

Onxrd EL lilt.*

Oniiajr. c. r«u

CaMng Sin 4.25" i.o.

Sott OriUxj 123.5

Logons by M. o'lMn

Boring No. MW-IOS
Slta to*Mtl«atloa | Pmoa' 1 of 2

i

HNU

[ Data started 4-i-«5 completad 4-l-«3

n.7/i.a2
£ oatow flrouid

Cneckad by CM*

Prot«cUon ijavvl o

Total O^xn 123.5'
*

Samp*
NO'

S-l

,«

S-3

5-4

S-5

«

S-7

-S-8

$-9

Ovptn «i
PMt

*

8.5-10.0

\

18.5-20.0

2..5-X..O

38.5-40.0

48.5-50.0

38.5-^0.0

68.5-70.0

78.5-40.0

M. 5-90.0

Blows p«r
9 ncnw

1-5-.

8-^15

4-23-25

15-100-

10-21-33

10-20-23

3-100-

15-100-

10-25-36

f̂Mt

i!i

LL?_
1.3

w-

1.5

1.3
To

iff

w-
l.JT
0.5

1.5
0.5

0«Kn0Uon

txvm^ allty Mad to aaady alii

lro*-*taiola«} TUl-UIw IB

tuaty brova {laa to. COCTM

•tit; IOOM; Bolat '

Lt. broMi ftaa to aad. aaad;
•>d. daa*a; vat; uniformly

Irana a«d. to eocrsa aaad aad
tr*»*l«/ craca of tilt; aolat

Lt. brova flaa to eaarM aaad
aad (rrral; aufcainaltr grmi
IOOM; dry; foaallifarova

Lt. bnina aad. to eaarM aaad
aad (ra«l; loooa; dry

alaliaz to- S-4

tnacy brova ftaa to aad. aaad
•/ eobbla fraaaaata; IOOM;
aotat; Irna «ci1n1a|

Irova aad. to coarM aaad aad
|T«7al; looaa; dry; trta-
tcalnlnf

HNU

w-

1.0

1.1

0.7

0.8

0.8

0.5

0.5

-

0.5
V

Cofurnants on
Advance of Bormg

/

-.

-

1

•

Monitorng
HNU

/

'l.0:

j
f{

-

-

—

"

0.5

—

—

1.0

UEL
•A -'

i

ECJOSOAN CCX ° | Boring No *>-lO* \ P»o«_J of L—



F1ELP LOG SOIL Boring No. MW-10S
No U65.91 Protect Nvn« Mtuaaca Sic* 4ov««tlcacloa

Sample
NO

$-10

S-ll

S-12

•

'

•-

'%"
'

M. 5-100. 0

108.5-110.0

118.5-120.0

'*

'

Blows per
0 txtm

15-23-3«

O-fS-O

7-17-50

•

•

&

(Mt

tf-

I t}
0.6 .

1.5
1.5

-f

Owenpuen
i

Lt. broM ftM •«•*>. lao««i
•olat

Lt. broMi fia* to CMTM Mod
•/ trmc* of |r«T«l: IoaM;dry

Lt. brena fia« ur'cokrM Mad
•/ crmc* of irvMl; IOOM;
Mt

e ^

letup of leria«s IU.5*
Static tnt«t Ural: 112;

X

1

V

<v

I

HNU

"•.

0.7

O.i

—

v

AdSS'T'AB
•

* ' •.

t

\

'

**
' •

Moratomg
HNU
*•

— .

--

— •'

* •

LEU

»

'
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HELD LOG SOIL Boring No. MW-IOD
NO 4443.*! •it*

J. MtaM 4 AM. Orator T. Marl* Data. tt«rt«d 7/23/13 completed 7/30/13

M«»Mod HIM 4 or*,. SU* 4- n.7/ 1O7 Protection Lav«l p
Oram) B. 1114.2 Sod Drilled 17.7 Oepw i§7.7«
Lowed

•at*: tttt reurr Hlot tel« 4rlU«4 frai 0-tOO'
0-100' ; W-10D «• 4rllU4 tnm tta toctaa of cka pilot tola u •

for
at Ul'.T

NO

-

S-l

-

S-2

S-J

S-*

3-5

J-4

S-7

S-4

Depth n

110.0 -•
111.0

120.0 -
120.3

IJO.O -
130. •

1*0.0 -
1*0.7

150.0 -
131.0

160.0 -
161.5

163.3 -
163.0

170.0 -
170.9

1

Blow* per

150-1*}

400/0.3'

YU-UO/0.3

213-200/0.2

100-132

11-113-113

'33-212-123

•4-204/0.4

<̂Mt

1.0
o.t

0
0.3

0,1
fl.i

0* 7
0*4

l.O
0

It?
0.0

w-

0.0

Deeenption

•TOTM •Hey fiat to aotf. Mad
•/ alaor eoaroo *aad aad craci
of (tvr«l: very AOBM; •«•!;
poorly |ro4od

0.2' MM

0.. 1 ooor racorory, but APPMT
co M oiailat co S-l

»/ traeo of eoaroo oond <ad
groval; vary MBM; we

Lc. cram grcvally a*d. co
eo&roo Mad; eloaa; uolfora;
vat

.. t__;. ̂ .̂  «M

a» roeovvry; tilcy Mad «a«h

LC. krova tilty flao Mad co

.

1 •

*ottaa of lorlas: U7.7'

HNU
J«r

"*

0.3

0.3

0.3

0.3

0.3

0.3

Adwice of Om MIQ

' • "

>

-

•

rotary drilled fro*
170-117.7' - cattlat*
eoaolJtod of (la* Mai
vitboat any ceoroo
Mad or gr«v«l

\

Morttorng
HNU
-»

0.3

0.3

0.3

•

0.0

0.3

0.0

0.0

0.0

.

LEU
Z UL

0

0

0

-

0

0

0

0

0

EC JORDAN CO Boring NO Mt-lOD . | Page_| Ol _JL_



HELD LOG SOIL Boring No.
P>"O|»Ct No 4443.*!

Contractor j. fetta* *•*•• | OrHtar c. TOM* | OMt started 7/U/U co*«p»«t«d 7/14/13

>.<«»0d MM lotary Caarg Sto «" MNU Prouetion

Orcxnd Q. nil.4 So« Ortacd too Ovptn loo*

Logo**! by n. OwOtM oy

NO

S-l

$-2

$-3

S-4

$-5

J-«

S-7

S-4

"

$-10

Dcotfi n

10.0-11.5

20.0-21.3

30.0-31.5'

40.0-41.3

50.0-51.5

60.0-61.5

70.0-71.4

SO. 0-41.0

W. 0-91.3

100.0 -
101.3

rsrS"
5-7-4

,»«
17-26-32'

6/1.0-76/.3

6-26-44

U-33-47

25-44-
30/0.4

17-40

'

2* a 40

*fMC

Iĵ l

•A^MK

1.3
0.7

M

1.3
0.3

1.3
l.t)

1.4
0.3

1.0
1.0

1.3
1.0

1.3

0«CTpUon

Lt. braa alltj Mad »/ trac*
of (r***l; laoMt aotct

Lt. brow (T>r«llr Hit? MM

o

î TiTSS.'i "

— » 'A

CTBCO Of fTT*%l; <M*I

toeam aat. to oo«ro« *aa< v/
"Jr«T%l; 4fla*«; a*l*t

4aaM| artit

I0->0.7iiiua» n«f •Hey clay
flat *li«kU7 alMCie; M

•0.7-411 ftfj |l«»«11j «UtT

MUt.(TlIl)

liu«« (T«r«lly fla* M co«r»<
Matf; iMM (Till T)

ftiTovs (T4T"'%jLly sULcy •̂ •4 v/
CTftCA of CJLfTi 4flaMMI 4TT

bottoa 0.2* of •MO*: brow
fl4M •••all atAijBt

HNU

"•
1.0

1.0

0

1.0

1.0

1.0

1.0

1.0

1.0

0.0

0.0

AOvasic* of Bonng

.

-

*

•

Momlorng

HNU
r-

0.0

— .

—

~

' — •

—

—

0.0

. — _

—

L£L

—

—

"•

— '

—

—

—

—

— .

&C JORDAN CO | Boring No- m-ll »tl»t 1 *»°* t <* '



FIELD LOG SOIL Boring No. MW-11
t*o*c\ NO 4443.»i |*ro»ct Nama »>t«B»T» iico I»™«tl«»tio« of

Contractor J. Macho* 4 AM. DrUar J. startad

M«tnod 4 DriT* Cowng SUa 4- Protvctton urv«t D
Ground C. 11U.4 X* DriaaU 3t.S Tbt* Ocptn
Logged by C. vtiu

•oca: >M let for m-ll ytlot tot «*U
M*-ll «u tolil«4 frM b^UB of

rlm fnv O-I
h*I« (100*) U • of 139.3*

NO

S-ll

s-u

s-u

s-u

W"

110.0 -
11.3

120.0 -
121.3

130.0 -
131.3

134.0 -
136.0

I

Bloivi par
6 ncnas

24-J2-73

2^-36

'_ .

14/1.0 -
30-70

k

&

foot

LJ.
1.2

1.3
1.3

1.3
0.3

2.0
2.0

Oa-xnooon

fTMorf (TUI)

SlmtiAT co S-ll

•oar rocoroTT - frmy MBO>
•UC >/ rnoii« fvMMomu

U. orovB ft«o ooadi <mitorm

tottam of torlac: 13J.31

HNU

0.3

0.3

0.3

0.3

Advanca ot Boring

•

choafo co nmd 1

134-13*': BM to c«.
Mad la va«h; «»y«ir
co bo prtaarlir Mad
•/ wow (rrr«I; 00

fllMO

-

Monitorng
HNU

0.3

0.3

0.3

0.3

L£L
Z UL

0

0

0

0

£C JORDAN CO | Boring No W-ll \ P*n« i QI i



FIELD LOG SOIL Boring No M -̂12
Project NO 44*3. 11 Protect ' Neme M*UB»M lie* lavMtiMCiaa | Paae_^_of 2
Contractor j. NtthM t AM j oneer t. Mario | Dcie started 3/19/83 completed 3/20/83

Method MB* tmtMTj
Orou* B. 1111.3

Cattng Six* r rre
Sod Oneed M.O

'-000*' <* c. HUM 1 Chedwd by

HNU TI.7/ 1O.2

4 below grand

ID*.

Protection Level o

ToUl Depth M.O
-

Sampw
NO

S-l

S-J

S-3

S-*

$-5

5-6

$-7

S-4

Oeotn n
P«et

8.0-9.3

1S.5-U.5

28.0-29.3

38.0-39.3

47.8-*9.3

38.0-J9.3

M.O-«9.3

77.8-79.3

Blow* per
6 *cnee

7-3-7

13-U-26

••

13-2*-26

38-«0 40

17-17-20

30-49-44

35-74-103

46-44-100

*I**c
1.3
1*2

1.3
1.3

1.3
1.0

1.3
1.3

1.3
1.2

1.0
1.0

1.3
1.0

1.3
1.2

Description

HDttl«d brave, ce rMcy kcvm
el*7«7 (lie W fla« Mad lay*
•1. •iMCie; aalct; ••<.
iMM

Lc. brown tUty fla« Mad «/
cr»ea of cr*r«l; frar l̂ !•
MB aae l̂ATt danao; ttoljc;
Tlll-IllM

Lc. !«»•• cllcy fla* to ee«ra
Mod •/ grvral; aad. «!OBM;
lina «nl>lM,

•

Lc. krew •Il«BClT »Ut7 fia«
CO CMTM M«d «/ |T*T«1;

*••#•; ••!«; vtMly «rad«d

X
Cray tl. cilcy fla* te CMTM
•aad w/ crac* of travel; ead.
•MM; aatac;. irwral »t»dn»
•itaapiliT; color ehM«o to
(ray «e toy of •aowi

U. krvaa flao to ead. aaad •/
czaea of •lit; lioaat aotic;
Wctaa 0.4' «f MM«I •Ucy
fla* Majd. cklaly Leatakcad

Lc. fia* to aad. Mad v/ tr«c
•lie; LOOM co na»ln; vary
vac; ao ea. Mad or grcval

Lc. brow f la* .Mad; oalfora
aad. daaa«; aolac; an |r«v«l

S

HNU
jtr
n*

0.3

0.3

0.3

0.3

0.3

0.3

.

0.3

0.3

Comments on
Advance ot Bonng

i
33-37* : turd drllll*«

CObblM

•oil* hornalng finer
*lch dMCb

Monltarno
HNU
r?«

0.3

0.3

0.3

0.3
"

0.3

0.3

0.3

t

0.3

L£L
LZL

0

0

0

0

0

'•

0

0

0

tCJOROAN CO | Bortng No m-U j»tlot |p»oe_l of — 2



Project

FIELD LOG
NO 4*63.91 Protect Nam« Mat

SOIL Boring
jMort Sit* lovMtitaclon | P*0«.

NQ MW-12

_Z of _J

Sam DM
No

$-9

S-10

X

Depth *i

M. 0-49. 3

98.0-98.9

-

Blows par

JO- 90-100

115-103/0.3

•»

1.3
1.3

0.9
0.4

Ovcnption

iioaa floa to Md. Mad •/
eraea of coaxaa aaad tad

•ladl*r to $-« thMksk ill«htl

Brovn aad. to co«r*a Mad «/
traca of prr»«i; lodaa; aolct
prado*. coaraa aaad

•otto* of pilot hela: M.O'

t

HNU

PP*

0.3

0.3

A<)wic9 of Oorv^g

\

•

Morttortig
HNU

0.3

0.3

..*

L£L

0

0

E.CJCBOAN CO. | Boring NO | P»o» of



FIELD LOG SOIL Boring Na MW-12
NO 4443.91 | Sic* U**«tl«AClo*

Contractor J. HaU»* 4 AM. Ortter C. lotaru Oat* started »/l«V«3 completed »/«/•»

Catfng Sin J" HNU . n.7/iaa
QnxrtJ C. 1111.3 SON Onn*d b«tow ground Total Cfeptn 1M.O

C.HhU* t»y

Sarrfpie

S-ll

5-12

S-13

Deptn n

107.3 -
109.0

118.0 -
U9.3

128.0 -
129.3

•

Blows per

33-90-72 .

,~«,

59-40-130

«

-

f̂Mt

1.3
1.2

1.3
1.0

1.3
1.2

•

D~n«.on

•TOM flM mmt, Cklnly U*i-

BTO«B (lightly cllcy fla*

Lt. bro«B flM Mad; cblnly

••t; •!. odor (T)

Mu>Br«d botto* of berlati
12*.»' . •

Static MC«T Imr41t 107.2'

'

HNU
J«r

1.0

1.0

1.0

•

vonvnvnu on
Advance ot Bormp

' • \

*

Momtorno
HNU
»*•

1.0

1.0

1.0

u£t

0

0

.0

•

*.

CC JORDAN CO | Bering NO W-« ) Pane l a« I



FIELD
Project NO 4463.91 Protect N
Contractor J. Mathaa 4 Aaa.

Method au

GrouTd EL I*

LOG SOIL -
eme Mataaora

Boring NQMW-ISS
Slca lavaatlfatlon Pnge_l__0f 2

Oniier t. Mario ] Qete started 4/13/83 completed 4/13/83

Caung Size .

SON DrtMed 143.3
Loo3*d °y C WUr» 1 0*°°•d by

HNU 11.77 HX2

4 below grow*

Protection Level o
Total Depth 143.3

Hoc*: Mt-13 «u drilled trita bellow ataa tu^m - «|«r« eooU aoc b« t»nri< froa sroa*4 •• hola «u

NO

S-l

S-2

S-3

S-4

S-5

S-6

S-7

$-8

S-9

S-10

Depth n

7.0-8.3

17.0-18.3

27.0-28.5

37.0-J8.3

47.0-43.5

57.0-57.4

67.0-47.8

77.0-78.3

87.0-88.5

98.3-100.0

Blows per

5-5-3

4-4-6

8-10-16

6-10-20

20-29-46

103/0.4'

13-104/0.3

42-43-47

Wft-19-23

UOt-32-48

«

fMC

1.3
0.2

1.3
1.2

1.3
1.0

1.3
1.0

1.3
1.0

0.4
0.4

0.8
0.8

1.3
1.0

1.3
1.0

1.3
1.2.

Deecnotlon

Irene trarally alley aaad v/
traea of clay; IOOMI aotat

Lc. brove, aad. to eoaraa aaad
v/ craea. (raral; looaa to aad
daaaa; aolat

LC. brona aad. to eoarM aaad
•/ (raTal layara; elaaa; aad.

Lc. brana (ravelly aad. co
eoaraa aaad; aad. aeaae

U. brovn flaa to aad. aand
•/ traca of silt; daaaa; dry

ITOVB alley (rarally aaad
co aaady gr«v«l; vary daaaa

Irova illty fine to eoaraa
•aad aad frcral; vary daaaa;
•olat

(raral v/ traea of •Utidaaaa
to Tary aaaaa

Ironn flaa co aad. aaad; aad
daaaa; aolit

Brown irarelly tllty Mad;
daaaa; aolic

HNU
J«T

PP.

0.2

0.3 '

0.3

0.4

0.2

0.3

0.4

0.3

0.2

0.6

Advance of Ooi1 wj

13-17': ca. aaad aad
grcral la cucclnga

It. 3-27': eobblM,
el. aacnaaa odor

37-43': "grevel"

54-3«: "traTal"

62-*7': eobblM
ualat baacooita to ,
control aethaae

67=77': cobalM

77-82: (revel 4 eobbl
82-87: aaad

92-97': IOOM allty
aaad

Moratorng
HNU
FP.

0.1

0.1

0.1

0.1 •

0.1

0.2 -
0.4

0.3

0.2

. 0.2

0.1

U£L
la

loot
t 37'

100Z

•/ |TOO

IX

OZ

E.CJOWOAN CO. | Boring NO »*-13 s | Page_J o« *



FIELD LOG SOIL Boring No. MW-13S
No 4463.91

NO

S-.U

S-12

S-13

S-14

• D«oOi <n

ioa.3 -
110. 3

118.3 -
119. 5

128.3 -
129.4

138.3 -
140.0

•

Blows par
0 inchw

32-104/0.4

32-10*

37-100/0.4

U01-33-70

W

fMC

O.I
O.I

1.0
1.0

0.9
0.9

1.3
1.)

D^nouen

L». ttatm ctlcy fla* aaai;
vary daa»«t dry

•tit Uyw 1" vife; Tny

•tit Iryvn; thialy laalaBt»d
wry ilaax; aolcc

trooa cllcy fiat Ma4 w/ crac
of elcy; d«a*a; «*t

Aoicrs ttvek la ta* jrniai «c
143.3' - koriai 1* ifcaiJoaid

v^;
.T

HNU

1.1

1.3

0.3

0.2

Convnants on
A^/vnC9 Of OornQ

las. driller* Mi*f«et

•Moth drillias

«.««.

-

i

Montorng
HNU

0.3

0.3

0.3

0.3

r

L£L
X UL

0

0

*z

3t

•

CC JORDAN CO. | Boring NO »»-13l «-• | Pfam I ai t



- FIELD
Pnoj«Ct NO M63.fl Protect N

Contractor J. Hacbaa t AM.

M«trod m* I0UU7

Oround EL 1131.2

LOG SOIL
•m* Nataaora lit*

Ontter T. Mule

Cwing sin •& HNU

SoM Onmd in* 4

Logged IV J. rictett | Oi«e*»d by

Boring No. MW-13D
Iov*atl«actl0a

| 0«t« started S-9-85

ii.7/ia2
b*m* grmmd

DM*

"" P«Q« 1 Of »

completed 5-10-43

Protection UTM< o

ToUl 0«ptn 17$'

Hoc*: Hud-roury hole irlll** tnm 0-171'; «o ••lit frt» 0-ia1.

Sam DM
NO

S-L

S-2

S-3

s-»

Ocotn n
F««t

144.0 -
14».3

138.0 -
159.3

168.0 -
169.5

178.0 -
179.5

Btowa p«r
0 r*P*»

•

J7-54-80

4*-70-l05

22-41-58

37-70-70

ÎMC

fc*

1.3
1.3

1.3
1.3

1.3
rr

• •

Ocacnpuon

Cray lilcy fia* M«d| ««ry
d«n««i v«e; n»« yliitlr fiaa*

Cray lUty fla* uad •/ stlcy
clay Uy«ri; <••••; ««e

Cray illey clay; atlff; voLat
•ll«bcly pintle; f«* inr«i

Cray «»arfy allc to alley aaad
•/ craca of cUy:aa4 aoaa
«r«r»l; daBM; aolje (Till)

oteoa of tba fcJrtm: 171'

HNU
J«T

n»

0.3

0.5

0.3

0.3

Commajnts on
Adv»nc« at Bonno

'

Morttorng
HNU

PP«

0.3

0.3

0.5

0.3

•

u£u
Z UL

0

0

0

0

EC JORDAN CO. [Boring NO W-1M | Pao«_l o« t



FIELD LOG SOIL
Project NO 4443. »1

Boring NQ M^^
Project Name Mta*m Sit* Iov«atl«atiM . P»Q*_X-__of * __

Contractor j. Mattaa 4 AM. | DrKltr T. Mario
M*0xxl *»* loury

Orbuxj O. U43.7 '

Cjung sin *"

SON OrttM 130. 3 •

Date started 3/21/83 completed */"/«

HNU n.7t \O2
4 bi

togged By c. vhic* | Owctod by

Mow grotftd
Date

Protection Level o°
Total 0«ptn 130.3'

Svnote
No

S-l

S-2

S-3

S-4

S-5

S-*

5-7

S-8

S-9

°S£"

.,«.,

18. 0-19. J

28.0-29.3

>8.0-39.5

i«. 0-49.3

58.0-59.5

70.0-71.3

80.0-81.3

90.0-91.3

Blows per

4-4-3

. 7-U-12
rl

11-13-17

17-22-21

23-24-23

13-30-20

13-13-1J

13-32-30

21-23-33

*

1.3
0.8

1.3
1.3

1.3
1.3

1.3
1.2

1.3
1.4

1.3
o.o

1.3
0.8

1.3
O.I

1.3
1.3

Description

Brova to raddlaa trow aUfht
ly alley. aad. to eoaxM Mad
«/ traca of (raral; IOOM;
dry; Iron aralntni

Lt. brow* flna aaad; elaaa;
valfoxm; looaa; dry

Lt. bioau flaa aaad
daaoa; aolat; alailar to 8- 2

•rova flaa to a*d. aaad v/
traca of eoaraa aaad; loo*a;

•rova flaa to eoarM aaatd v/
groral; traca of *tlc (a«dT)

LOOM; vat

ao raco-»«rT; eobbla atoek la
b* cam of apooa

Lt. bruaa fiaa to aad. Met
•/ traca of eoaraa aaadtloooa
•act UalUr to S-4

w/ graval aad eobbla fracaamt

LOOM; vat

Lt. brown flaa to aad. aaad
•/ (r*T*l aad traea of eoaraa
aaad; looaa; vat

V

1.0

l.O

1.0

1.0

0.3

0.3

0.3

0.3

1.3

Advance of Boring

34-33': "frawal"

30-60': vary eoarM

a>f aar to ba tattlBf
out of eobbla toaa

Morttorng
HNU

1.0

—

1.0

1.0

1.0

1.0

1.0

•i.o

1.0

LEU
i ud,

•o

—

0

0

—

0

0

0

;
CC JORDAN Ca | Boring No W-148 allot | P*oe _L_: of _?___



FIELD LOG SOIL Boring
PrO(«Ct NO 4*43.91 on lit*

No

S-10

S-ll

S-12

S-13

°S£"

100.0 -
101.5

110.0 -
110.1

120.0 -
121.5

130.0 -
130.3

91

Blows par
6 rxnm

33-43-42

'

76-100/0.3

60-72-**

•100/0.3

-

"SB

fMC

1.3
1.2

0.*
0.3

1.3
1.3

0.3
0.3

-

Dwcnpuon

teuau flaa Mod; a*d. OOBM;
•out

riaa to CO«TM Mad nd (TIT*
ad eobbla fr«a«aat«; narttal
c«a*at*d; vat

Iran* (iM Mad; Bad. 4*a>«;
•ol* t; tlBlLir to S-10

poor raeorvry; Brom (la* to
Md. Mad; JMM; molut

lottOB of tM pilot 'hol.t 130.0

-

HNU
jar
pp-

1.0

0.3
7

0.8

0.6

Advanca ,ot Boring

chat* 1 104' co
co«rMr BBtarlal

ehufa t 113' co
fllMff ••tC^rlAl,

• •

Monttomg
HNU
pp>

0.3

0.4

0.6

0.3

L£L
i.m.

0

0

0

e.C JORDAN CO- . | Bortng NO w-lM | Pag* 2 — of 2



FIELD LOG SOIL Boring No.
Project NO g»j.9i | Protect .Name Mai Sic*

Contractor J. hmcbM t A M . I DnfterT. Mario Date started 7/»/M completed
Method t Driv* CM*Q size *" Protection Leva* 0

EL 1142.7 Sotf Drmed »• betow grotnd Total Oeptn u»*

Logged oy c. Utoea I Checked By

Hoc*: SM lot tor W-1U •Hot (w *aU
hol« (130') to • 449th o< l«f

fro* 0-130*.

Sample
NO

J-14

S-1J

S-16

S-17

S-IS

S-19

*S£"

ua.o -
139.0

H».0 -
194.3

134.0 -
139.3

139.0 -
161.0

139.3 -
160.3

167.7 -
169.0

Blow* per

60-130/0.3

100-100-103

60-40-130

100-100-100
100

133-290

73-42-
137/0.3'

»

f*ae

1.0
O.I

r.3
l .O

1.3
0.9

2.0
1.6

1.0
1.0

1.3
1.0

Oescnption

It Una Md. co eoaraa Maid;
•ocular; loooa; me

Lt. brow flaa to a*d. *aad
•/ craea of itlt .aad eo«r»a
Mad; moaimiUr; «o4. d«a*o;
•at

Lc. kro«B fiM to a*d. aaad;
laBlAatad v/ V* fff V* *Ut
Layer* i lovar 0.4'of *ao»a
(rada* to (ray ailty clay •/
(laa a«kd layarat vary *tl/f;
•olcti *1. •Laacie

Cray cilcy el*y to clayey «tl

layer*

lo ••flad MB* toa« - gray
flaa Madi vary 4aaM; ajolac

tU«BC Oder T

Oray (nrvally laary (tit;
vary M>M; melft; (Till)

totcoa of kMi^i 169' *

>: \

HNU
jar

w

2.0

0.4

0.2

2.0

2.0

.2.0

•

Comments on
Advance of Bering

.• ' -

, . . .

•

"

n^OOItO«*e^fl
HNU

•9"

2.0

0.2

0.2

2.0

2.0

2.0 '

' • •

LCL
X UL

0

0

0
4

o-

0

0

•

E£. JORDAN CO | Boring No Mf-Uf \Puem i ' en i



FIELD LOG SOIL . '
Project NO 44«.»1

Boring NaMW-140
* *

Protect Name Notaaen Sic* Ivro«tl«acloa F*g*_J Of _'l £

Contractor, j. tutu** t AM. | Orutar T. Mule | Oat* started 7/14/lj computed 7W/I3 *
Method UMB 4 Driv*

Oroxrt OL iiu.7
Caeing Sin »"
Sou Draed 10

Logged by c. vhita | ChecKed by

HNU 11.7/1O3 •
•>> btfow gpotnd

IOM

Protection LM« 0
Tout Dcptn iw

*>t«: Mn« nimrr •Uoc hal«
c<mdlclaM fro* 0-130'

frw 0-130' vt
14B VM 4rtlU4 f tto

IM lot far •*!•»»« torfc* W-14S for Mil
of tho pilot hol« (130*) to o 4o»t« of 1M',

Sam Die
NO .

S-l

S-2

S-J

"Si"
140.0 -
140.3

136.0 -
156.7

160.0 -
161.0

faS"
3

300/0.3'

200-100/0.:

30-200

«
fMt

0.3

0.7

1.0
0.6

•

Oeacnpuon

bo Koa of tho moo*.

-~~-

Dark fray cl*r-«Ut; •llshtly
plutle; mt>4. itlff; w«t

lotto* of tho borlafi 160* <

-

i ' ,

% ^

HNU
J«r

""

0.3

0.3

0.3

~

Comments on
Advance at Bormg

la cuttiM*
i

. - , . ' •

«

1

-

• . x-

Monitor ng
HNU

""

°'?

0.3

0.3

*

••

1

•

LEL
ria.

0

0

0

•

EC JORDAN CO | Boring No IW-U0 - | Paaa 1 . at 1



T

• • FIELD LOG SOIL • ' . •
Project NO 4*65.91 Project Name M*ta*m
Contractor ̂  j. tucW t AM. ["DrMer K. YOUB

Method ft*' iot«T

Orp r̂t EL 1123.1

Caatng S>n «"

Sou OrWed ¥ibf

Logged by J. >«t«r*o* | Checked. by

Sit* I»M>Ci««tlO«

Boring- No M^6S

Paoe_l__of __z

t 1 Date started 7-23-«3 completed 7-J4-4J

HNU n.7/1O2

& bjdpw ground

|OH»

Protectton Level' D
Total Depth no'

r-

Sample
NO

5-1

S-2

S-3
\

S-4

S-J

• m

.5-6

^

.S-7

• •

5-4

S-9

S-10

»

Depth n
* Feet

'**''
10.0-11.3

20.0-21.3

30. 0-31. J

40.0-41.3

JO. 0-31. 3

60.0-41.3

70.0-71.3
•

SO. 0-41. 3

90.0-9K3

•

100. 0 -
101.3

*

Blows per
a incnea

10-12-17

*

10-13-19'

16-13-13

19-32-33

12-16-26.

»
4

13-20-23

. i

13-17-21

16-34-33
*

•

13-21-22

*(MC

1.3
0.9

V

1.3
1.2

1.3
1.1

1.3
0.9

i

1.3
1.1

I f ?
O.I

1.1

1.3
u« y

s

1.3
0.3

Oeacnptton

10.0-10.3: l'e~. biMa Mady
•lie; aoUc
10. 3-11.3t Brova illcr ST*r«l-
IT Mad; a*d. O*AM; ««c

Lc. brova flat co a*d. Mad
«/ crac* of grrr%i; a*d. doas4
CO d«OMl **C

-Le. brova (la* eo COATM Mad'
(la*. Mad 1* lavlaftcad; aad.
d«a»»; aol«e

Lc. brow* Mady (raralt (lad
eo eoara* aaadi aad. 4«nM;
mai»t

*'•

Le. bioiai (rcrally Mad; (la*
eo aad. aaadi sr***l lona»>

Lc. bro«a Mady (rvval; (la*
eo aad. Mad; da«a*; aol«c

...'•'
Lc. browa (la* eo aai. aaad v
e««. o( «r^l; d— .. ^c

Lc. bro«« fravally (la* eo

Lc.'broiw grmHj aad. co
co«xf« Mad w/ crae* o( (la*
Mad cad tilt; d*aM; «*e

Le. browa jr«T*Uy (la* to
aad. Mad •/ cruo of itlt;
daaaa; «*c

*

HNU
J«r
pp»

0

0

0

0

.

'
0

0

0

0.3

0.3

0.3

Comments on
Advance of Borne

.

„

*

.-

.
- .

• .

•

MOT* tamo
HNU
p^

0

0

0 *

»
0

0

0
-

0

0

0

0

•

L£L
LC.

t

0

, ,

0 :

•

0

0

0

0

0

0

0

E.C.JOROAN CO | Boring No *t-l3« *Uot | P«oe 1 o« I



PrO)«Ct NO

.FIELD
4463.91 Pro»*ct I

LOG
*wn« M*

SOIL Boring
c_or. Sic. Iar«tl4-tloo

Na MW-15S
PILOT

P»Q«_2 Of _2

Samp*
NO

S-ll

-

Owotn m

110.0 -
110.9

1

-

Btowi p«r

36-73/0.4

t

•

&

fMt

0.9
0.1

D«Knotion

poor r«or»«ry - primarily «•*!

IOCCOB of ctM pilot bole 110

• •

*

HNU
J«r

0.3

*

Convnonts on
Advanc* ot Boring

'

Monitorng
HNU

n*

0

-

• •

LEL

I UL

0

EC. JORDAN CO _ | Boring No »»-lJl «tio«| Pao« I of I



FIELD LOG SOIL Boring No. MW-15S
Project NO 4443.91
Contractor J- a«tho«

Method the* 4 DriT,
Qroml Q. 1123. 1

l»ro»ect Neme feu-or. Sit. Iar««ti««tlo« Peae i of "i

* AM. ] Drifter " T. ruhrbo* o»te ttirted t-3-«3 completed «-»-M

Csang SUe 4"

Sou Drilled U«

H«J n.7/ia2

i oetow ground

Logged oy r. teh*r | decked by | DM

Protection Level D-
Total Depth U4-

Botci Io« for W-1U »Uot (ox ooU
to • 4«»tk of 124*.

tnm 0-110' . tto b*cca» of tte »U»t

Sample
NO

S-12

Depth n

121.0 -
122.0

•

Blows per

>

82-130-

•

&

fMt

*

b-r̂ on

•/ trace of •lie: 4«a*«t v»c

lotto* of torla«: 124.0'

.

HNU

0.3

Conwnwts on
Advanc* or Bonng

»

'

HNU

0.2

•

-

L£L
X LXL

0

ECJOROAN CO | Bortng NO 1*̂ 131 | P»ge_J ol — L__



FIELD LOG SOIL
PPO)«Ct NO 4463.91

Boring No.MW-150
Protect Name M*C*BOT* sic* IaTMCl««tioo P»oa i of 1

Contractor J. tUcte* 4 AM. | Driller T. M*rlo

MetTOd Uub « Drlv*

Orovnd Q. 112*. l

Lagged ay J. r*c*r*a

Date started »-5-«3 completed »-*-«3

Cawng SO* 4- ' HNU 11 .7/1O.2

SOM On*ed 41' £ befc MV growtt

« | Qwcked by ] OiM

Protection Level D

Total Deotn 131.0'

Hoc*: Hud roury •lloc hel* drill** fro* 0-114' vtctow M^IM. l«* lo« for Wj*c«vt keri^ lto-13S >tlat
(or *otl cootlclD** (r«a 0-110'. M»-ISB m* drill*! trn« tk* bottoa of th* pilot hoi* (114) to • daecfe
of 111'

NO

• S-i

S-2

i-3

S— .

\

Oeoth.

120.0 -
120.)

130.0 -
130.6

140.0 -
140.}

uo.o -
131. O1

Blow* per
0 ncnee

390/0.3

113-100/0.11

JOO/0.5

65-230

•&

f**c

o!3

0.6
0.2

0,2

1.0

Oeacnotttn

Lc. brown fla* co aid. Mad
«•/ cr*c* of >ilc; »*ry J— —

Lc. bco»« co frmy cl*y«y tile
w/ CT*C* of fla* Mad; iclff
•llfhcly pluclc; aal*c

pr—'-alraiif IT fla* co ». fla*
•tilt; (llchcly »ol«t (Till?)

Cr*7 fr«r*lly tllcy Mad; Mm
pr*rtna1n*ncly fla* co •**.;
vary d*aM; MC (Till)

toe COM of cb* lorlas: 131'

HNU
jar

rv*

0.3

0.3

0.3

0.3

Advance of Boring

chut* f 12B' co •
eliy«y tile

cbu«« • 130. i1 co
cl*y*y »llc w/ »*ad
M*B*, (T>T«1

cbmiic* f 139* co •
my Marfy illc(TUl

Monitomg
HNU

W"

0.3

0.3

0.3

0.3

-

UEL
Z LO.

0

0

0

0

t

• -

E.CJORDAN CCX .. Boring NO »*-l3D | Paoe 1 of i



•FIELD
Project NO 4*«5.91

LOG SOIL
Project Name H.UK>C«

Contractor J. itochM 4 AM.

Metnod tkid loury

Ground EX 1101.3 '

Sic*

Boring No. M)J(̂
lnvMtl«*cloa | P»oe i of t

Drffler L Touat

Casing Size 6*

.SoM OrMed 90'

Logged oy MBM/ uhita

HNU

*Oiecfced oy

Date started 7-11-43 completed 7-12-43

V\.71 10.2

beti*» ground

Oat*

Protection Level D

Total Depth . 9 0 *

Sample
NO

S-l

S-2

S-3

S-4

,

S-5

~

S-7

>-6

S-9

Deotn n

10.0-11.3

23.0-24.5

30.0-31.5

40.0-41.5

50.0-^51.5

60.0-41.5

70.0-71.5

•0.0-41.5

90.0-91.0

Blows per

6-11-12

7-7-1* .

•x

13-23-22

25-19-23

31-17-21

I*-!*-!,

31-26-21

'2*- 14-44

50-100/0.5

%

1.3
6.9

1-J
1.2

1̂.0

'

1.0

I,}
0.1

W-

l«?
1.3

1.0
0.2

Descnptttr

liuna «llt7 Mad v/ Crac* of

TUl-lito '

Lt. brown fin* Mad W cr*e*
of tilt; d«BM; «*t

trova «llchtl7 rlIC7 aod to
fla* *«ad •/ (T>r«l; dea*«;

•TO** flat co COOTM *aad;
LOOM; aolsc; craaolaclov to
co flacz Mad

Lt. brova co (1*7 ftvniif
a*4. co eocroo Mad; IOOM;
oo (laoo; ««t

Mu brov* co dk. (T«7 fr«v*l'
ly aat. co COOTM Mad; LOOM
*ot; tlallu co S-3

w'̂ oT.̂ .art-1^

9

Lt. broMi'«U«k(lr cllCT
(Tsr«ll7 aai. to eoarai Mad;
LOOM; v*c

Irovn ill«hU.7 illcr aod. co
COATM Mad <ad |rvr«l; LOOM
MC; oo flaM

lotto* of pilot boloi 90'

HNU
jar
pp»

1.0

1.0

1.0

l.o

0.6

0.6

,,

0.6

0.6

*

Advance of OornQ

• •

>

•

•

Monttorng
HNU

1.0

1.0

1.0.

1.0

0.6

0.6

0.6

0.4

0.6

'

LEL
I L1L'

0

0

0

0

0

0

0

0

0

ECJOWOAM CO | Boring Mo HM4 •Hoc |Pag*__L-_of _J_.



FIELD LOG SOIL
Project NO U43.91 Protect Nam* Maejaori SIC* 1«T

Contractor J. Htthu t AM. | Oo«er T. Hmrlo

Metnod ««*k t DrlT*

<3round EL U01.J
CJMng Sin *"

Son Drtnad 20'

toooed by c. tfcie* | Owcked by

Boring No. MW-16
Mclcacion Page i of i

Date startad completed

HNU tl.7/ 10.2

X. below ground

| Date

Protect too La^vi D

Total Deotn no1

•occi SM lot tor IM-16 pilot for Mil coodlcloM (na 0-M'.
hol> to k.d«»tk of UO'.

m-lt «u drilled fro* tte bottoa of UM pilot

NO

S-LO

S-ll

Deotn *
Peat

100. 0 -
100.7

110. 0 -
111.7

Btows per

200-100/0.2

76-42-93

&

tt

1.7
LA

Deacnption

tro«m Md. to eacra* uad cad
gnrtl; looa»t vatt pr«daa.
COATMI- Mad

Irovn a*d. to eaarM Mad *nd
|rar«l; IOOM: vac; (lalltr c
J-10 «me«pt *ll|htl7 eoar»«.r

loetaa of tb* lerlas> 110'

HNU
JIT

0.3

0.3

Advance of Boring

•

•

Monltorng
HNU

0.3

0.3

'-

LEU
Z UL

0

0

C.CJOBDAN CO .. 1 Boring No HV-16 | Paoe l̂ of* — 1



( FIELD LOG SOIL Boring No. MW-17S
\Projaet NO 4*65.91 Proiect Nvn« NataBora lit* IovMtl«atlon P»0«__l__ O« 1

Contractor J. Macbaa i AM. | Onu«r T. ruhrbo* | Oat* started »-*-«3 completed *-*-4S

Method iiaah i DriT*

Orouid EL 104».4
Cawng sin 4"
Sou onnto if

togoed oy r. lakar | Checked by

HNU n.?/iaa
A Mow grouid

Protaction \JH+ D
T6t* Owtn 7«'

•OCB: Mad rotary pilot tola 4rlll«4 fro* 0-33' vitbnu M^lM. («• lo« for •djaeaoc bniaf H»-17D (or Mil
condition fro* 0-33'. l«-17t «M driUW fro* eta bocto* of tb« pilot tola (33') Co • 4*etb of 74'.

NO

S-l

S-2

Depth n

60.0-«2.0

70.0-71.0

Blows per
0 nchea

2V51-5J

77-182

-

*
iMt

l'«a|

F?

•

Deacnption

eiat

•row fiaa aaad; daaaa; «at;
pradoadaaatly fiaa aaad

aottoa of tha aorta*: 74'

*•

HNU
jar

7.5

3.0

Convnents on
Advance of Bonng

cbaafa 1 67' to clay
cbanca • 61' to aaad

65*70* : WaVAti cl̂ T'yT™'
ailc? aaad

70': «aah watar rad-
dlab brova
70-75': «aab fiaa
aaad

.

Monttorng
HNU
n*

0.6

0.2

LEL
Z LZL

0

0

E.C JORDAN CO- | Boring No »-W ] Page L_pf 1 —



FIELD LOG SOIL
Project NO

Contractor

Method )ha

Growl a

Logged by

4465.91 Protect Name n>ua«ra
J. tUctea k AM. | Driller K. TOOB

t locmry

1070.3

Cawng sue *"

Son Drilled 33*

J. r.t.r*o. | Checked by

Boring No.
Sit* XavMClfsciOB . .) Paae. 1

« | Date started 7-26-43 completed

HNU Ti.7/ 1012
& below ground

|0a»

MW-17D
MLOT

7-26-43

Protection Level »
Tot* Depth 33*

No

S-l

S-2

S-3

S-*

S-5

Oeptn n
Feet

10.0-11.3

20.0-21.5

30.0-31.5

•

40.0-41-3

50.0-51.5

Blows per
a *****

16-23-28

13-18-25

8-14-21

18-25-23

43-30-23

•

&
fMC

1.3
1.0

1.5
1.3

1.3
1.3

1.3
1.2

1.3
1.2

Description

,

Lc. broMB to |ny «r«r«lly
•Ucy Mad; d«os«; dry;
TiU-LiM

Lc. brova illcy Mad; Mod
prvdbalaucly f la* Co Bad. ;
••d. d«n««; •olit

Lc. brova illftbtly «Ucy ftm
Ma4 "/ tnc* of ft>v«l; B*d
d4B44* BOl4C

Lc. brova fta* Mud »/ crmc*
of «llc; B*d. dcua; aoUt

Lc. brova irvrally tiau Co
-. -, -. *-, -u.

iota* of Cb« pilot hoU: 35'

HNU

""

4.0

4.5

2.6

7.0

6.0

Comments on
Advance of Bonng

-

.

•

Monitor rig
HNU
m

0.3

0.3

0.3

0.3

0.3

LEL
Z LB.

0

0

0

0 .

0'

'

E.C. JORDAN CO | Boring No liMTD pllat | P»O«_J_L.of __!_-



I
FIELD

Project NO U6J.91

LOG SOIL
Project Name n*uaor«

Contractor J- M«tb*» t AM.

Metnod UMb 4 DrtT«
Grovrd EL 1070.3

Boring No.MW-170
Sit* UrTMCl«ACiO*

OrtUw T. lUrlo ,| Date Marted «-*-«3

Caung Sin *"
Sott Ormed U'

Logged Oy J. r«ur*oa | ChecXed Dy

HNU 11.77 1O3

•8- b*ow groutt

| on*

. Page_l of 1
completed «-U-«3

Protection Level D
Tout Oeptn 120'

SM lot for MM7D pilot for «oU coadlcloa* fro* 0-33'.
hoi* (33') to 4 daft* of 120'.

KV-17D «M drill** ttvm tb« kottaa of cte »llot

Sample
NO

S-4A

S-61

S-7

S-*

S-9

.5-10

\

S-ll

S-12

Depth «
Feet

58.0-59.5

58.3-40.0

69.5-71.0'

80.0-41.3

89.5-91,0

100.0 -
101.5

110.0 -
111.5

120.0 -
121.3

Blows per
0 ncnea

33-40-40

-W M — f

60-40-70 .

94-140-
130/0.3'

76-113-106

120-131-163

20-47-225

35-93-20

«

fci-
1.3
1.0

1.5
1.3

1.3
1.0

!•?
0.8

H-

^La^aa*

^La^Biav

Deacnetion

«r»co^ry

Lc. brown flaa .co aai. Mad
•/ craeo of (rvral; d*n*«;w«t

Lc. brovm Mody (lie •/ trmc*
of (T«v«l; d«a««; aol«t

Lc. browi ce fray fia* to aad-
Mad; vary datM; mt

Lc. browa flaa to aad. Mad;
dan**; vac; prodoalaaacly flat
Mad

Lc. brova fiaa to aad. Mad;

Lc. brow flaa to aad. Mad;
imati: «at; flaltr to $-9

Oray alichcly el«yey Maay
•lie; •/ grairal: •elf ft ••*
(Till)

k

lottoa of cba Borlaft 120'

HNU

ppa

1.0

6.0

1.0

1.0

0.3

0.3

0.3

Comments on
Advance ot Borng

• .

Lc. brown cl>y-«llc
la waak f 67'

craaa* la flaa scad,
las* clay

caaM* 1 S3': Co fla

96-96': flaa Mad
9B-99': brown cUy-

•11C
99-100' : gr«y clay-

•UC

10t': tile la waah

ebaat* t 117' Co *
daaaa jray Till

Montorng
HNU
PP"

0.3

0.3

0.3

1

0.3

0.3

0.3

0.3

0.3

LCL
X LZL

0

0 .

o'

0

0

0

0

0

,

EC JORDAN CO- | Boring No Wt-lTB | Pane I at t



. NUMBER .DATE PAGE.

'INC NUMBER B-4 TOTAL DEPTH 118' S.V.L. (BGL)___dry_

Sample
~ b«r

1
2
3

^i ^PO-21}

6
7

-: '.43-43)
? (58-63)
- '68-73)

Froa to
Teat

0 - ^
3 - 8

8 - 1 5

15 - 9O .

?O - 9R

28 - ^

33-38

38-58
58 - 68

68 - 118

Llthologic Description

SANT5* un^oi"fcBd w/£ina ffr*aval

SAND: unsorted w/ travel, some silt
SAND: fine w/ silt

SAW1V -fin** »1H^r w/rT «y

SAND: mad. r im^oTted w/raad. gr^val. TaTyar

travel below 23'
SAND w/fcravel. some clav
SAND: fine-med w/silt
SAND: imported w/ gravel, some cobbles Vv-
SAND: unsorted, gm«n gravel

SAND: imaorted w/zrmvel. some cobbles

grade elevation: 1106.4 ft msl
•

.zometer:i Screen Pipe Total Depth (BGL).

B-5/OV-1 TOTAL PEPTH 118' S.W.L. (BGL) Z2J

in on« Total DeDtb (BGL) — op»

isiple
.iunber

1 \2 N
. 3 )

^ s%
5 '

- (33-48)
^HO-5«;

. (7<")_7^)

-

.

-

From to
Feet

0 - 3
3 - 1 1

11 - 18

1fl - 9^

25 - ^

33 - 70

7O - 1 1fl

•
Llthologic Description

CLAY: sandv. Bed. • hard, mottled brovn
t

CLAY: sandy, med. hard1 w/unsorted gravel •
CLAY: sandy w/ gravel, gray

OT.AV* ««Tirfv A «1 1 >-w w/1 ^^^ »Tmv»l rr*sv

GRAVEL: xmsorted, cobbles, some clay

^ANTV immfvf+-»i^ w/^1n*» p>^iv»T

well Tjoint 88-̂ 0 '
bentonite seal O 20'
grade elevation: 1074.5 ft msl

*

.



"̂  NUKBZR

BORING

678 DATE. . PAG*

B-6/OV-2 ,TOTAL DEPTH 118' S.V.L.(BGL) 8V

i
i
i
i
i
i
f

Sample
Number

1
y

3(8-13)
I 4(13-18)

5(18-23)
6(23-28)
7

8(33-38)

9(38-41)

10

11

12(53-57)
13
14

15

15

l7fQq-q^

Froa£ to 118
Feet

0- 3
•S- A

8-28

•

28-33

33-41

41-48

48-53

57-63
63-68 -

68-73
'73-83
83-88
ftfl-in-*

103-118
(

•

•

Lithologic Description

5 AND:

ZLAiL.

unsorted. w/elav. some «-»V«J_AL ̂ n*hbl*«

w/unsorted sand & Kraval -1 "

:LAY:

:UY:

TLAVr

SAND:

w/unsorted sand & (travel. w/ti«ht blue
clay layer (thin)
w/utfsorted sand & gravel, gray^brovn

•

r ' "*

w/pebbles -
med.. w/occ . eravel. sil-fcv

SAND:
SAND:

med.. w/eravel & uebblea . ^41-fcy
unsorted, mostly crse., w/oravel.

' pebbles & cobble
SAND:
SAND:
SAND:
<?ANT1.

CLAY

unsorted, crse., v/ftravel. oebbles
unsorted. crse.. W/OT*»IV*I
unsorted, mostly crse.. some fravel. sa
MT,.n^..^ mA.4.1. ^ .* .-i

sat. 0 03'

well Tioint set O 97-99' BCL '
bentonite seal 0 50'
grade elevation: 1086.8 ft asl

• •

« *
• . •

Piezometer? I Screen? .«lot Pipe 1Q£«- Total Depth (BGL) 99'



. .—rarR 678 DATE 12-19-78 PACE

:ber

_<0-V T-

2
5 \8-13)

."±
__5
: "31-33)
' ^40-43)
:: '.343-0.?;

. •

•- |107_10,

wnra B-7 TOTAL DEPTH ips> • s.v'-Ti.^^P) 711

From to
Feet

0 - 6
6 - 8
8 - 1 6

16 - 77
27-30
3 1 - 4 0
40-68
X

68-93
93 - 102

0 10? - I9fl

Llthologic Description

.CLAYLw/unsorted sand - lg. gravel '
CLAY: tight w/unsorted sand, some silt
CLAY w/sand & gravel; tight O 13'

CLAY w/sand & travel, some silt, mv
CLAY: v. siltv. fn. sand, some gravel
CLAY w/unsorted sand & gravel, cobbles, gry-br
SAND w/some clay, unsorted gravel

' . •
GRAVEL & SAND: . unsorted w/some clay
GRAVEL: y*«V cobbles w/sand, some clay

«?ATMn A rWAVPT.. ,m*nr^.rt

well ooint: 96-98'
i

D*ni'^l?nA'tfP seal O 50'
grade elevation: 1065.4 ft msl

. --ometer:r— i Screen 7 «i n+. Pit>e 100* Total Depth (BGLV
'

• iRTpr. "NTTMara B-8 TOTAL EEPTH 118' s.V-L.(BGL) dry

-jnple
4, amber

1

— 2
" (8-13)
. (18-23)

" L "58-43)
w (63-68)
7 (83-88)

(103-10

_
-

-

From to
Feet

' 0 - 3
3 - 1 8

18 - 118

0

•

'-

Llthologic Description

SAND: sil*v w/£ln« rr«.v«l

SAND &. GRAVEL: unsorted, clay below 81

'
SAND, GRAVEL & PEBBLES: unsorted

grade elevation: 1141.6 ft msl

•
•

.
,

AT

3i . r— » _ _. - . . • < « . .. /•>•«« ^7



-oo MTIKSER .DATE PACE.

MTTMBER • B- 9/OV-4 TOTAL DEPTH 75' . S.V.L.(BGL) 21

1 sample
f Number

" 1
. 2
* .,
' 4- •
I

1"

k

F

P

• Fran to% • feet
O - 8

8 - 13
13 - 18

ifl - ?•*,
j* -.w

-

Lithologic Description

REFUSE '

SAND: unsorted, red-bra.
SAND w/silt, mostly fine-med.'

<5ANT» & GRAVEL* m̂ «OT*t*tl.. son* silt

CLAYi'smndv. aounv. sat. 0 £5' <•§•

REFUSAL. 0 7^«

screen set ?i-3V
bentonite seel 20' '

grade elevation: 1099.5 ft msl

t»

Piezometer: Screen 924 Pipe 25' Total Depth' (BGL) _ 23J

BORING "NUMBEB B-IO TOTAL DEPTH. S.V.L. (BGL).
f*

I

I
i
JI
•ir
•Mri
r
\

a
•••

Sample
Number

1

2
3

^
5
6

_

D< •«<...*..
B1BMBMBHB1B1

From - to
Feet

0 - "?
3 - 1 8

18 - 23
23-38

•W -"4^

43-48

48-93
•

'

^^••HMMMIHBH

Lithologic Description

SAKD: \ir^«rn-*«d.. some silt
REFUSE
grt/f & FINE SAND
STLT w/fine gravel

SANp* siTijv v/UHSOrt*^ travel
SAND & GRAVEL: unsorted
PEBBLES: med.

•

o i ' m f l m •1«v«i^1n«' inQfi f\ •?+ f««T

*

, •

B<«« . Tot*.*T T)*»T>1:V| fBfJ7;V



•RING NUMBER ** >S .TOTAL DEPTH 190 ft- S .W-L. {BGLJ.1

Sample
Number /

r*

1-4 ' '

5

6

7

n^n

1Q-U
~ 12

- 13
- 14-15

- 16-17

18-22

23-25

26

27 "
28

29

31-35
i

i

f
1

1

1 -
•

1

)
1 - -

From__ to
Feet

0 - 2 0

2 0 - 2 5

3 5 - 3 0

3 0 - 3 5

35 - 45

.45 - 55

5 5 - 6 0

60 - 65

65 - 75

75 -? 95

95 - 125

125 - 140

14,0 - 145

145 - 150

150 - 155 '

155 ' - 167 \

167 - 190
,

•»

• •

•

Lithologic Description

SAND: coarse orain. oravel - fine/eoars». sub ^not»lar

SAND. SIIT. GRAVEL: sub-rounded "•
SAND, SILT: w/qravel, sub-rounded '^

V
SAND: coarse grain, gravel - fine/coarse grain, sub-

rounded .

TRAVEL & SAND: fine/coarse grain, sub-rounded

GRAVEL: w/sand, rounded • . '

SAND, GRAVEL, & SILT: sub-rounded ...

SAND & SILT: w/gravel, sub-rounded
SAND 6 GRAVEL: rounded
SAND & GRAVEL: fine/medium, sub-rounded

SAND, SILT & GRAVEL: fine grained

SAND, SILT & GRAVEL: fine arained w/oieces of elav till

SAND & GRAVEL: fine-medium grained

SAND, SILT t GRAVEL: fine/medium crained

SILT fc SAND: w/qravel & pieces of brown rlflY

CRAVFI,, SAND & SILT: rounded
«. •

TpAVQJi'* inTU^f i 5ands. silt, oiec»s of arav elav till
• •

1/4" uell screened frcn 165.5-167.5 and* screened

153-155 fe«t B.C,L.

^routed with bentonite frcm too -to bottom.

/50 Ib. bags for slurry and 1 dry bag at surface

Screens: 2/24* x 4"/*10 slot/stainless steel"

•^ • • • i

<*

., r t

' "Vv

"T**
f

^ '

» .

iezomet&r Q Screen 2/2'/4' Total Depth (BGL)

I



> INC NUMBER W * ' » G , TOTAL DPPTH > S . W . L T f « r : M ' __

5air.pl e
- N u m b e r

1-4

5-6

7-8

""' •

9'

- 1C

. 11

12

3-16

.17-20
- *

21-28

29 .

• -•' .

. .

—

*

•

S •

-

k .

\

»

, From _ . to
Feet

0' - 20

20 - 30

•i

3 0 - 4 0

40 - 45 .

' 45 - 50

5 0 - 5 3

53 - 61 -

61 - 80 -.,

'80 - 100

100 -.146

146 - 151

-• x '' . .

'7.( , • ••
^"^v *

~x- - . .-
N - .

r

o •

. . » •

*•: -^^'^
, s

^ •
f ' , '

Litholpgic Description
»

» * .,
SAND 6 GRAVEL: fin*/ccarse. hould*rs- aran)»r. ipy-r»a«-

nnd w/depth & decreasing aravel w/d^oth
n > ' .

3RAVEL: angular. *and, fine/ocarse arain. oieces of
brown clay •

IRAVEL: amular, sands, fine/ccarse grain. a^-e*s of

gray clay . '
STLT, SAND & GRAVEL: pieces of gray clay
IRAVEL: angular, sands, silt, pieces of gray clay

— • j L - —• —
SAND, GRAVEL,^ SILTf pieces of gray clay, boulders at

53' • . * .

TRAVEL & SAND: pebbles/boulders
SriAVEL; ' 'angular, coarse' sands, silt
SILT, SAND, «• GRAVEL: angular pieces of reddish brown

» t

clay* deoreasinp clav with increasina silt with deDth
)IUT, GRAVEL. & 5ANpff rough' 'drill, trace of clav

• «

3AY.: gray w/g ravel, silt, sand, drv
• •

PL well screened frcrn 98-100 ft, 110.5-112.5 ft., .

123-125 ft., and 135.5-137.5 ft. B.G.L.
. . . .

Grouted w/bantonite fron top to bottom
« k

Screens: 2/24" x 4 "/I 10 slot ' '
' * - : . * * . -^ ,

f -. " • *

* "

. - . • ' .

\ ' ' .
. ' A - ' " - ' •

* • * * " *L

• - • * . ' ' a • • ' ' . •

* « ' i ^ •
• . ." ' . . i • • •

. >•• , ,
» , « • ^ _ • . . ^

» ' • . " . > ' • • • - • ' ' •

iezometer Q Screen 133.5 ftTotal p«P.tn (BCL) J_



R I K C NUMBER TOTAL DEPTH, S .W.L . (BCD

Sample
~ N'umber

1-2

. 3
4.

5

"~ 6 '

' 7-fl

9

- 10-11

12-14

15 '

16

' 17-20

21-24

25

26-31
,

32

,

' \
\

>• —

From__ to
Feet

• o' - -10
*

10

. 15

20

25

30

• 37

45

55

70

• 75

80

98

/ 'f *

- IS
- 20

- 25
- 30"

- 17

-' 45 •

- 55

- 70

- 75

- 80 ,

— 98

- 12CJJ '

120

125

- 125

- 153
o

153 - 157

r«

t

*

' •

•>

.
V '

,

Litho'logic- Descript ion .

SILT, S^ND & GRWr : r»d clav, ' inr*»sina ^>nrt & *ilt

w/deoth

SAND. SILT. GRAVEL: reddish brown, clav
3RAVEL, SAND, SILT: , reddish brown clay •

^P^Vg^f SAND. £ STtT- rougher drill, rfW^*^ hrnun rlav

IRAVEL, SAND t.SILT: increasing brownish-gray clay

^BAVPT., SA*O. ??TT.T? brcwhish-^rav clav

31AVEL, SAND, SILT: less clav, qrav

3RAV^!L. SAND. SILT: trace of crav clav

jRAVFT-? 'infl/CCJ|rs* crairied. round*d. sandr silt

^R/lYSii SftND. STL.T: trae* of red clav

3jAUFT.e ^P°1Jlflr'" silt, ssnd.- brown clav
TRAVEL, SAND & SILT: traces of reddish-brown clav

5AND, SILT, & GRAVEL: angular, traces of reddish-brown

clay, also traces of white lime fhardran) or marl

StAVEL: angular, silt, sand, brown clay

31AVEL: angular, silt, sand, brown clav, trace of white

lin» or marl

:XAY: gray, tight, gravel - angular, sand, silt,-

tighter drill with deoth
' T

I well screened free: 109.5-111.5 ft . . 132 5-134 5 ft .

md 151-153 ft.. B.G.L.
•

iroutad from top to bottom with bentonite
. „. ••

5cra*n*: 3/24 • x 4 "/I 10 slot
•

x . *

•

V

1

1 • ' - ' •

i .,ezoaet«r Q Screen Pip«15Qtx4. Total .Depth (BGL)
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COMPOSITE BORING LOGS
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COMPOSITE BORING LOG BORING NQ MW-9

PROJECT NQ 44M. PROJECT NAME j ICUMOM tin mttSHBHIOi COMPILED BY C. mill DATE 10-«Sj D SHEET_1_OF_1

• r«««
MM.

k- 1100

1060

— 1000

Juauc UH

SB
j.§
s-t

S-l

S-4

»-*•

-4

.j

-•

•1
.

•10

II

•11

11

»•*> DmcrloUon '

Lt. kroMi flM to o»d. taM •/
traco of f IM or***)

It. kroMi flw to coarM taM
•/ MM MM to coarM flravil

Lt. knMi fiao toM

Lt. broM f IM to mi. taM «/
traco of flM «ravo1

Lt. kroM f IM to M*. taM •/
.traco ofjflM trawl

Lt. ore* to oroM flM taM •/
traco oA tilt oM flM Iran)
It. kroMSoarM taM aM
tr**ol \

Cray brOMi taMy tilt to tllty
taM M/ traca of oravol

Lt. kroMi Md. to coarta taM
W MBO tr**ol

It. kraM to It. tray «M. to
coarto taM nlUi toao flM
travol

•

Lt. kraw Md. to coarta taM
M/ i/mf tlm» ar*v«l

liniao Mr
Mta«i*act

a***

O.S

O.S

O.S

O.S

O.S

O.S

O.S

O.S

1.0

1.0

1.0

OVA
AMiytla

MM
•< CMMU **r mlmttf

%00 lOOty MOO-

too-—•

1*0 —.

MIL

1100 -J

IOM —

1000



r

| PROJECT NQ 444».tl JPROJECT NAHE\ ICIHM* S1U mnSIIMTiai j COMPILED BY C. MHU | DATE 11-X ~| SHEET 1 OF t \

MIL

hnoo

f-BO

liooxa

S-t

S-l

S-4

KM

S-4

S-7

s-a

s-t

*-i«

S-ll

s-u

COMPOSITE BORING IDG BORING NQ . MW-10S]

tllty t»3U to MMy tilt
«/ fr«*ol

katy iroMi fli i to cMrto
Mo4 •/ K>Vl "•* tract •'
silt T
It. bra* fill o mui. MM

•TOM* aM. uKaorM toM oM
tr«««1 M/ troco of »IU

fcaty kr«« flM to aM.
«/ cot*l»

It. kr«Mi flM MM

It. kftMl flM to CMFM
•/ trie* of frivol

HtMî Kt

1.0

1.1

0.7

0.0

O.t

0.7

O.t

OVA.

•

/V^i/. '," ..

too 1000 »oo

150 H

(MMllM

in r**t
MSL

1100-

10SO-

1000 H



COMPOSITE BORING LOG BORING NO.

•tf^^^- ' v

MW 10D|

1IU IMtSTiaftlM | COMPILED BY C. mm | PATE il-H {SHEET < OF < '' \

Ml
«x««n
if. nil'

S-l

S-I

S-l

S-4

S-l

"

f

Ml O ĉrl,!*.

•TMI illty MM U BM. MM
H/ •IBB^ CVATSA ftAft4 M^ trftcc
af frivcl

• •

Lt. kr«MB trtMlly «M. U
CMTM MM

.

Lt. WWB tllty flM *A«4 U

-

Imifii J«r

0.3

O.I

O.I

-

OVA
AMiyiU

•

.

'NO

*'

• •

too
Of**

to Pttt
M»L

1000 -

MO

*ao

r-
.'•v



COMPOSITE BORING LDG I BORING NQ MW-11 |

j PROJECT Nfr 4U6.M . {PROJECT NAME *u*nu $m inmnmim {COMPILED BY c. mm |pAtE ii-«» [SHE^T 1 Qf

If
• r«««
MSL

1100
\

— IOM

— 1000

— too

— ISO

&
S-l

s-t

"
S-4

S-l

s-4
s>\

S-l

s-u

S-ll

S-12

S-U
S-14

.-, O-CH**.

It. kroMi gravelly tllty land

Lt. broM frarally •**. to '
coaru ta«4 .

'

i

•TOM flM* to ••*• ttJtt

ITOMI fra**)1y *IUy un4 •/
trace of clay

•

Gray fraralljtaMy flit

•

LI. fenM flM >a^

"—

liapli Jar

1.0

1.0

<™

1.0

0.0

o.t

o.s

. OVA
AkMyda

-

.

NO

NO

.

'•

\

!»••*
tOO 1000 , MOO



93?

4006



COMPOSIJE BORING LDG BORING -NQ

PROJECT NO. «4M. PROJECT NAME K1MM Sltt imtSTIUTIOI COMPILED BY C. wtU DATE ll-N v, -SHEET 1 OF

IwvaUw

MIL

-.1100

*̂ "

i

.

-MOW

'

I

-1000
%

IS?
-

t

't
- M

_

t

i.

r
*

-

-

-00

t^tt

S-l

M

S-l

s-«

"
S-7

s-«

S-f

S-M

S-ll.

HI

S-l)

Ml DmcrtptlM

IbttIM kTMi U rttty kroM
cUjrw tilt u/ flM MM l«y«r
tl. MM tic
It. knw tllfhtly illtv flM
to CMTM MM til fTtMl

•ray »l. tlltyriM tg^MTM
MM m/ tree* *f fr^kl

It. hrM flM u «M. MM W
tr»c« »f tilt

It. fl«» U aM. MM •/ tr»c«
tilt

'Lt. kr«Mi flM MM

OTM flM M «M. MM •/
tr*ci »f CMru MM tM ,

•TOM MM MM.-U)l*ly iMl-
MtM •/ tilt l«y»*

• •

hMl.*r

»»<•

0.1*

f

\ '

.1

O.I

. O.I

O.I

^
1.0

•

Ov*

. l

•

M>

NO

HO •

'

MM WOO MIL

1100 —

1000.-



I
i I

!i
i :
'• i

I
COMPOSITE BORING LOG BORING NQ MW-J3D~|

| PROJECT NQ Mtt.tl | PROJECT NAME KTM•A SITI IMUtJgATIOl | COMPILED BY C. Mil II • | DATE ll-a*̂ SHEET_1_OF. 1 |

Mtl

n.

s-t

t-4 .

•.1

O.I

OVA

Mb

*••* •00 1000 MOO

ltd -

IWVlliMI

to. r*i
M*L

1000-



I



\



• -'

[ PROJECT NQ 4

. •

Mil

•

- uoo

- ION

^

-

_

-w

-

— no

-

— no

m.

\
I

1

1

COMPOSITE BORING LOG

n PROJECT NAME KTMDM tin iwfSTlCMIOl j COMPILED BY" c. mill

[tu*

••

Mtt
• tlUfll
Mi Mir

1-1

t-l

«

H

t-l

»

t-IO

S-\\

t-u

t-ll

••• DmcrtoltM

•raM to rattlifc krMi »1. tllty
mtt. to CMTM w«4 «/ tr»e« »f
jr«««l

•ma f IM to M*. *M* W
tf0C9 ft CMWtf M04

•NM f IM to CMTM MM* •/
trawl

It. kr«Mi f IM to M*. *»M<
M/ trtc* »f CMrM u*d

JIIM1 flM M>4

FlM to CMrM^M*4 M4 tr«»tl
UU CMfett fr*MMt«

OTM.riM.M4

. < •

ZZ£

1.0

1.0

'
1.0

O.i

o.t

i!o

O.t

0.0

OVA

•• •

-

*

B
IS
PI
IP

1
n
1

.
| BORING . NQ MW-MS |

%

DATE ii-«

''

M>0 ttOO MOO

f

(

t

.^-.

-

7

'

SHEET 1 OF 2 j *"

•

B*Hk
• to

-

-

•0 -

-

WO —

• —

ISO —

to F«H
MIL

1100 -

IOM -

*

• . '



i- • /i . •1

J-i

•{•
*

1 •
• 1
1 •
!-'
•1. .

•

.•

/ i
1 :

,'!

• , '

' -

4

' - -

COMPOSITE BORING LOG

PROJECT NO. 44M.tl

ItTMUMI

MtL

»

- 1100

- 1060

I

- 1000

Or*lk

F«,

•

™~

*

^m

•

— to .

__

-

- ' .

-

— MO

^

-

-

-

- MO

i

PROJECT NAME WT/MOM JIU IWCSTIMTIW COMPILED BY C. twi IE

•HI

SUM*
«M«r

^

.

•M

sen
H

VI

1-1

1-4

H

«

v;

*~*

V*

no

VII

VII

Vll

1-14

' ,

»-, O^crt̂ to.

Mb. ,r.̂ n, ,nt, MM ̂
^r*c« lif city

It. km. aM. U CMrt* MM
•/ trie* »f |r***l

^
•

It. kroM flM U >M. MM
«/ tr*A »f lilt

•rtM tllty r***!!; MM
U n«<y fr***l

A

trovn f IM U M4. f»M

IrtMn friMlly tllty MM
\

Lt. braM lllty f|M MM *

*

ltm>)t j*r
K..̂ .

• O.I

O.J

0.1:
1

•.1

0

O.I

0.(

I.I

OVA
AMtytto

1

.

N.

1
L"*

t.

lr'"lil
'K*.I
,">'»//i
•vwi

î fsi

fhM
EM\J

8̂P/?
il

kr.̂ rt

tt
l?Jf:fl

" •

s
ft

^

~

a
•<

•00

.

'

| BORING NO. MW-13S'

DATE U-M

MMM L*«

woo woo

1

r.

* •

"

*»•

-

•

.

.

X.

SHEET_j_OF 1

&rH*
k>

"•

—

~

—

to —

_ .

-

-

-

too —

—
•

—

—

—

,»-

CM««UM

M*L*

1100 -

IOSO -

1000 -

'

•

1

•1?

'

*



COMPOSITE BORING LOG BORING NQ. MW-J4D

PROJECT NQ <4M.II PROJECT NAME KTMOM JIU HfftSTIMTIM COMPILED BY C. win DATE II-M SHEET_1_OF_

M*l

ItUMc

S-I
S-9 0>rk p-ty city-lilt 0.1

OVA

NO

NO

«< c*iMll »*r
»oo woo

IM —

IM-Mlton
to r*
MIL



COMPOSITE BORING IDG BORING NQ MW-MS

r

| PROJECT NO. MW.tl (PROJECT NAME KTMOU MT( IMCSTIGMIM COMPILED BY C. 'mm IDATE II-H | SHEET_2_OF_2_ |

te »•«<
MIL

UN

H4

S-U

$-11

S-ll

. .- 0~ ,̂~

•

•rwi Md. to CMTM \t»t

IcC* •TflMB vlBtt 19 Mfl* C4vfl
ml tr*c« *f »llt Mrf c«*ru

thlily lM'4 •/ lilt \»ytr%
triy (rtMlljr n»<y silt

'

*£?

0.4

1.0

•

OVA

V

MO

(XX) MOO MOO

ISO -i

in
MSL

1000 —



COMPOSITE BORING IDG BORING NQ MWW-15S~]

PROJECT NQ 44M.fl PROJECT NAME MTMOU Sin IWKTIMTHM COMPILED BY c. MITE DATE— ll-M SHEET '1 OF

MIL

-IIM

- 1060

-1080

Ml
•MM*,
»iti,r

.S-l

S-l

S-l

S-4

S-S

*-•

S-l

*-
s-t

S-10

S-ll

S-lt

'

.».-«.» •
10.0-10.1: It. brew IM*
tilt
10. 3-1 I.I: OTOT illty travel-

It. kreM flM U BM. MM

It. traaa flM U CMTS4 MM

It. .knti MM» travel • ^~

„

It. kra« flM U •*. MM •/
tr*c« »f -travel

It. trxa trtvelly f1*« U
CAAr%A tMM

,

Lt.- kr«Mi flM U *M. M^
H/ trace ef lilt

«

S£r

^0

0.0

0.0

' •

0.0

0.3

0.3

OVA

.

•

0

MO WOO WOO

too —i

1*0 —

to fc*t
MtL

1100 -

10W -

1000 -



" COMPOSITE BORING LOG

PROJECT NQ 44M.M

**«i.

- •

0**k
M

— t«O
i

PROJECT HAKE MTMOM sin IWISTIUIICH COMPILED BY c. WITE

&

1-4

«0^^

c

It. tTM* f lM U M4. (Mtf
W tr*c« •! (lit '

LI. krMM to fray cUy*y »IU
m/ trac*' «f f »•. •*•<

•ray tlHMly *M4r*kllt

•ny fraMlly tllty twri

^Sr

0.3

OVA

MO

r

1
M
Rm

1
•
•1

»oo

4•c
«

| BORING NQ MW-15D |

DATE ll-M SHEET 1 Of 1 |

•MM L»fl

r CMMU »»f IBUM4*

MOO MOO

•>

=a»

^

f

.to

tto -

In ?••!
MIL

1000 -



COMPOSITE BORING l£X3

PROJECT NO. 44M.il PROJECT NAME NTTMOM SIT( IMSTIWIIM COMPILED BY C. Mil It DATE 11-4*

BORING NO MW-16

SHEET t Of 1 j

&
*•!

H

$-}

«-«

S-l

J-7

M

S-t

t-M

Ml

-t-«.

•TOMB illty M*4 W trie* »f

It. trwa flM M>tf ^ tr«c«
•r »m
OTMB tllfMly tllty M4. U

|r*MI flM U CMTM M«4

it. traai U tr«jr fr***)ljr
••4. U CMrM M«4

-

^

•TOM a»4. U CMtM w^ ft»W

-

***»

1.0

1.0

1.0

1.0

••

O.i

OVA

1

1

1

1

1

' 1

1

1

• '
• 1

ft*V«k
!•

•o -

KW —

I»O —

tlimOu*

Mtl

lOM -

10M -.

•



r
4

i •

j
i

1 . .i
i

•' «

i
ii '
i

i;

i

- • • " • • < . COMPOSITE BORING L O G

PROJECT NQ 44M.«I

*Mtl

- IOU

- 1000

0»»lk
tm

r*«(

-

—
•

— ao

-

-

— 100

-

- no

PROJECT NAME KTNOM SITl imSTIUTin COMPILED BY C. MUTE

I
tUWt
*M«r

»*S

B

•
1"°"

•'J 1

Mi

£.

\-\

S-S

i

« o_,̂

,

•

.^.MMU^. .-

|r«MH flM IU4

tl»>ll Mr

, 7.1

3.0

OVA
AMtytte

• '

.

,

-

{•tft

M

.

•

•
*

500

•

T

| BORING NQ MW-17S |

DATE II-M

•IMM L»J

r cvwiu »»r M|MI*
woo tsoo

•

SHEET_J_OF_J_ |

to

. -

-

SO -

-

KX> —

-

ISO — •

ItVMtiW

MtL

1060 —

1000 -

-



COMPOSITE BORING LOG BORING NQ MW-17D

PROJECT NQ 44M.I PROJECT NAME «UMM SHI IWUTIMT10* I COMPILED BY C. MNITC DATE 11-M SHEET 1 OF 1

MIL

1000
. »

— «OO

— ISO

Ml

S-l

t-t

*-l

S-4

M

S-4

S-7

*-«

S-l

S-M

S-»

s-u

~0~^

Lt. BTM* U fray friMlly
lllty M*4

Lt. W- .lit, M-

It. km* iMflhtly illty ftM
tM4 •/ tr*c« «f (rtMl

Lt. kr*M ftM *«* W tr*c«
•f lilt

Lt. kr«Mi fr«««1ly f !•• to
Mtf. *M4

Lt. krMM ftM to M*. twU
M/ tr«c« »f frt««l

Lt. tma* MM> tilt «/ tr»c«
•f frtMl

Lt. W«MI to (rty f<M to wt4.

It. hTMH f |M to M*. »M*

Lt. >ITMI ftM to M*. 1M4

Lt. trM» ftM to M4. \iftt

•riy sltfbtly cUy«y itntj
lilt

*S£
4.1

,4.1

i.»

7.0

; ••• ,
1.0

1.0

1.0

t.o

0.1

0.)

0.1

AMtytta

•

MO

MO

MO

•

•

•o

x» —

1*0 —

IMMliWI

to r»*»
MtL

1060 -

1000 —



APPENDIX C

DOMESTIC WELL LOGS



GIOlOGlCAL SuftVfv SAM»lf N*.

/ OCTO-iW) •

Jfe
LOCATION Qf wtU. ]_

WATER WELL RECORD
ACT 2S* »A ItCS

MCHIOAN OCPAITTVIINT
Of

PUK.ICHCALTM

Laoeer 1 ,"j
itiffte* An* tt«ct>** tr«m A*«4 im«r««ctt*At
li ;.'.. £ of Itjetunora Rd.
85' 5. of Button Rd. . . -

SUM «Mrn. 1, Cnv o« W.H IMOTW £80 SuttOH Rd .

J OWMC* O» WiLU
-A Scout Ranch

**»•« 880 Sutton Hd.
Utt«mor», iii

X
T

'2 FORMATION

wtu.

220
O«* «« CMWIVIMII

4-3-79
B Q CMM <••<

D M*ll«» fM

6 U«t:fflD»n«iiH

' Q tfTtcmiwi Atr CM*HI«MII«

Q l
Q C

0««

0*
»T«*TUM

8I»T« TO
MTTOM or

ITIATUU | Ornn

! Sanci i -^r

: Z l t > - ~ . s?_r.l f: .-ravel

8 SCWIN:

p. ft .n. i

"* •

99O

9 STATIC WATt* UVt^

<Cn ft. *•)•» l*
10

4 ^
i -

uvu. MI«* I
«k

ft.
A « '

tM f. ~ •Jj«.

, ••»••*
1 1 WATM OUALITr •» ti

IfM IFw

MiMwn;

ICII

'3 «•!!

TJ

_SP_^.«Sa-«

i7 -̂T il^' r~far" »nr--l?C..l j l^w H^I^v^,, ^?W

16 R*n»rk*. •i*v«non. totrc* of aru. «tc.

AOOCO iwj r otnio. nw no.
•cowitaiD IT ^

IT " •*"''"

17 WATW WILL CONTJUCTOri CBTTIflCATlON:
Thl* o*«l •!•• (rniw ««««r »^ |«lMMIi*« •*• >•>'•
!• tt<« ft*«1 •« MV »••«»*«•»• M« k*IMf.

TO «*

POO

ceaosicAL SURVEY COPY



GIOLOGlCAL Suwvrr tAMrXI M*.

P LOCAtJON OF WCU 1_
J'Vowmv

WATER WELL RECORD
ACT 3S* PA 1M»

-
MCHIOAN DCfAim«NT

O?
PUBLIC HfALTM

Dimcnc* *n« Oir«ciion from *•••
13 .... -. of ;.;etasora Rd
1 !". . 3. of 'Suttori Rd.

SUM MWM» k citv e( «**i LOCK***

D-A Scout Ranch
380 2. iutton Rd

1
1
1
1
L
1

i

| „,

-

V.I —
•••»«

1
FORMATION

4 wtu OtTTH:

-r-?>'£>* D "*f>«- '•* D D •— '
6 ust: Q D

Q imt«t'«<>
rh««i MM

D
C»niianl«i

7 CASING: Hrngx'Q XH

Of
•irTN TB

•OTTOMOT
tT«*TUM

Brovm Clay • x

Clay L c^

Clay

IKMIN:

22 22

95 117

.Die.:

. L<

29

Sandstone 54 2CO
9 fTATIC WATOI LfVIL

f ft Ml«« IMM wrf

10 PUMPIMQ aviL MI«V iww turlK*

* » C. , "- « * « » ' — *"*' •<•••'"•

rt.
11 WATt* OUA4.ITV in »wt* »• Millwn:

>2 WILL HtAO CO»*LniON: Q ,.

1 3 W^l Of •MMrf? Qr*« Q M*

Hi— C— « H
f\ «i_ i. i /L/C n. /

14 i none

tilt » «•• »«€CT If •!(»!•

16

;^^_v»i» ?J

DJ«

I 16 Acmirks. •i«v*tion. *oixc« o< data. tic.
I

100M (*•». o«i,

1 7 NATO WELL CONTRACTOR'S CERTIFICATION.
. TMK o*ll «•• «tl

<• t«i* *•« e< «v

•« 12QR Tn'igy:

Dm. i_^^_

GEOLOGICAL SURVEY COPY



.—.- k—^i.1 .<.•—<•—•- • - .
=* ft'. '' ' . ' • . . ' •

GtOlOGiCAi SAM*.! No. 17

|l LCCATION_PF_WEU _
IC uuni \

WAY€R WELL RECORD
ACT JM »A IMt •

\/
Jr
7*

UCMIGAN OEPAim.iENT •
4 of ^

PVAlCMIAUTft

;own»»u N»">«

*c «n4 O>i«ci*on 'torn AOM im«r*

I'. E. of Ketamorm R<1.,

300' N. o£ Stock. Rd.
Sir««t *0«f*«« 4 City Of *•!! LdtMi**" *

»lM1l*n

SW1

3 "1"0' D ald
. 

t«Cli»ri **n»* Nwmr

"10. !•'*.

_ J

4 MU OfTTH: ic»m»i«i»«)

260 n. 9-27-7^

Q ii*

THICIUKI
0«

ITRATUM

KD \>~*fc A« ;v..M„ j

TO
•erreM or

STIATVU h. D«»|H •] Driv* SM«' V«| ff Mr P

llCDOW:

CiravaT — Ar* TvM-

Clay 178
, »•.:
, LOT»m •*

Sandstone 260
STATIC WATtH LlVtL»

**"
10

î

UVtL

ft- -3e-

1 1 MAT* QUALITY •• PVM +* Milll*K

Iran !»•) . . CMviMa iCl'l

12

' Q

•_— n it. •• 91 A H.

"-flS'Wi 91? •»—4^^i • ??n
n.«

DJ« " D

16 «tc. i T WATEK wtu. cotmucTors cemFiCATiot
' Th»« Mil WM Will** •>!••> mv i«riMiCI<«« •**.!»«• ra»*n i» »«•

W in* fe**t el mv

1200 T nils Y Citv Rd. 4 TjiT>0*p

IOOMIM..IMI,
riUffelfttBftlUi<fr^V

GEOLOGICAL SURVEY COPY



3IOLOOICAL SlMVIV IAUPI.I M*.

? DEC 2 876
' ' i L_ '•

WATER WELL RECORD MICHIGAN ocPAinue»rr

TSCUIN:

.fl.

-^ ^ J&T

9 STATIC WATM UVtl

//o
10

•l. •««•• y, ~-i laaalin 7—

11 WATtK OUAUTV in Mru Mr t«llt«K

/ — rT's'di f

U»C A *•• »«CfT ir •(!»«*

16

si
I-
r

of *ru. «tc.

:. HU» AIL

17 WATER WEU CONTMACTOrS CBITIHCAT10N:
TtH« ««ll ««• •till** MMX Mr (»*»»IC1>«« M* I«M«

I* t*« k*«1 »l iwr

TO *

I COM tft«v.

GEOLOGICAL SURVEY



]0
LOCATION Of KILL

WATER WELL RECORD
ACT 2*4 PA IMS

MCHIQA* ov**n»n
0*HIALTH

Covnv

Lap««r
jS«C1>«"i

1 3 10

50' N. of Stock Rd.
»u*n MCIM* 1 CT-y of AMI IMCMO" 257 .

3 OWN** 0* wiix:

Paul P«U*rito

Rd".

i I • !r ' '
i..

--' -r
1 1
' ' t — •i

'7 FORMATION

260 V1S-76
5 Q CM* M* ta*

7 CASING. *
Ortvw Q 0«*

Alt

ITtATUM
ef

P.lai

4E-

-gr.

llCMIM:

1 1 , Oi*.:

Sid/Own .

11
9 ITATIC WATM UVU

10 »\M*<NG LlVtl ••!•• I«M »»1»M

110 H.*~3 «.M—

1 1 »MTM OOAtJTT in Mm »•> miliwr

MM 1C II

12 wtLl N|*0 Q m *»»nm Tn

13

D~4: o- •«•«« £!<•——*ji
H.t« <lZ ~

^•Ml ttfllMMIiAII ̂ ^1 V^A ^1 IM

XCM*

as,̂ 220
ft. MM*nr JkQ.O^At.

O

16

£•/•.

o< tf«u. etc.
AOOCC i"»fC r OtfOt. ITM

•cc«u::: r
"UXHT..:.. ^C ^row^

I.IVAl.ffc .

TO

17 WAT9 WfU. CONmACTON'S CWTIHCATIOW:
Tki* •*!! •>•• •rill«« ••«•> Xy n»«MM1*«w ••• KWf
t« in* »«n •« «v •!<•<»*•••• ••• *•!••>.

GEOLOGICAL SURVEY COPY



oioiooiCAj. smrvrr »*«»it MB.

Ji LOCATION of wax

1 1 1 IJJ - /
WATER WELL RECORD

ACT 1U PA 1M»
MCHIGAM

OF
PUM.IC HIALTH

C*"*llr --.-.-.Xapee F'F
t«C1l*«

3

Fox Hill 587 Stock Rd.
'Mi M«rM> 4 Citv'o'v*" t*cw»Ai

3 OWMM 0' MIX: ,

Robert D. Tucker

I
.-I.

wf U

320 „. Jun« 23 77
5 Q C«kM M*t

DH»ii«.t̂ fl
Q

D

Q

FORMATION
iMICMCtt

or
ocrr« TO

Q lnt«ni«ii Q A*» C

CASING THraMwO W.MM
Dl^ PTO

Q C •"••««'*'

«MM**D !

*l. O«Mti | n~nn tfitt

•»«»«•
ft"»«.
*M./«i.

T Tn PI tii f\

yellow sand & grarel with
"""Vll tiinil Amrm

ISCMItC rock well
-5«-
100

-W-
. n. i

grey, sandy atoney clay 90
sandstone shalvy 10

•60-

250 • STATIC WATW UVtL

-M̂ -
320

10

10 1<V> ft. «r««r ^ »rm. «ia»«i«

1 1 WATM QUAUTr in »

IMH (Ml _^-—^_^ liri«« ICII

60 ft 4" pvc liner set between 190 ft
i2*«u.MiAoco»»Lnie>«:

250 ft

i« 2 5 5 n.
1* N*WI tanBI •« I

I5_-_i Static tftfik T—

.ft-

o

,V*»» .
__O^J

16 Remarks. •i»v«iion. source o< ttru. «tc.

»UOU> IMW tt DttliO. OW

•COMtCTtO K

17 *ATW WEU. CONTRACTORS CCRTiriCATlOM: ~ -̂
Th.» *«ii *•• •rill** HDMr BIV i«n**i«ii«ii MM «"• i»in •• VM

0354
6386 Oriole "Of. . Tlint.

IOOM KWv. 1}-«SJ

GEOLOGICAL SURVEY COPY



UMVfV l*M»ll **.

FEB n. 3 V:3C
1
j 1 ! i! i i» i

WATER WELL RECORD
ACT 39* ft.

„ "7 MICHIGAN
3 ^ PINLICHCALTH

10 1W»1MG LlVb. Ml** !•«• turlK*

tl. (<Mt J_»r». (tfH«M«(

u. *i«*̂ ^wr*. •Migiin J

17 WATDI wtu. comucTors

GEOLOGICAL SURVEY COFY



OlOkOOICAL U*VfV

WATER WELL RECORD
ACT }•« PA 1

MICHIGAN DEPARTMENT

• PUBLIC HEALTH

GEOLOGICAL SURVEY COPY



GIOl«OlCAl SUftVIV IAMPVI No.

~ JAN. 03 1970j .__^^_^^__

1
1 Yi- z

' LOCATION OF IrVEU. |_

WATER WELL RECORD
ACT IK »A !•*»

MICHIGAN DEPAKTMCMT
OF

PUBLIC HEALTH

La-seer
1ow««i*i> Nan*

,..etamora 10 E/W.
0>p1»nc« And Direction from Aoeo1 i
T '. . Ir of 5. Ltpeer Rd
175' S. of. Sutton j\d.

lu»*t •••>••• I C.tv **•>! LOC*I>O« Rd.

3 OWN I* O> WtLL:

Future Hones, Gary Jabo
2216 Killwood •
Daviion. .v

•T '
I

1

FOHUATION

4' wtU. OIFTM: iemi«M«l One at C*>«BI«I>*O

,

C*»»« £]

6 U«*£]p«Ma«IK U PuMiC UMIV Q l

Qlm«>ti«K Q Air C»«dniw>in« Q

7 CASING: M*ifM:

ITKATUM

h.

STtATMW

5 and I- Drivel

Clay, sand &

Clay

1 KMIM:
18 18

39 57 I«

100

Sarjdstone 63 220
9 fTATlC WATW LJVIL

" n. Mlw> l*n«

10 PUkTINO LfVIL *•!•• !•><• MTfMM

' r ft. >H*f - hn. »ia«mii«

11 WATW QUALITY •«> P»n« **•

(CD

Onttmt

12 wtU MfAO

BTI PtllM*

13 WMI

t. i. 1*7

•Mil «i«ti<»

n f «

PyKl 35CH- '220

Q •rM«MUtl̂

; 12 Remark*, •(•wtion. MKTC* <

i «OOU MfD tT 00UIX. fTJM N

• 'COMKCTO IT

••»00«T10H 91.

. *tc.

'7
17 WATB< «LL COWTTUurTCWS CERTIFICATION:

Th.« ««ll »•• •r
I* tiM k*«l •* •*

ni't. rn tncji
|

A

II4IITCIU lUtllU* KUI( RCIHT*4llOli HO.

--. 1200 Inlgv aitv Kd. . L^aer

Om.

GEOLCX3ICAL SURVEY CX5PY



GIOVOGlCAt. SUOVfv 1A*»U M*.

£ LOCATION OF WELL ]_

WATER WELL RECORD
ACT 3V • »A IMS

MICHIGAN DEPARTMENT
PUBLICMCALTH

FlKtlon

V

>O5 M«t*»arm Rd., M*tamer*, Kloh.
S"««t »&•*«•• 1 CKV o< w»n "

S«CUen

f
Town Mi

6
i OWNk* O> WILL:

R A J HcaM
*-»«• 8WH Hid,. Bd.

Goodrich, Kioh.

10

1
1 _
1
1

.- -J — J
1

•~ •"•1
1

L_ '_

' 1
T• •"
l

4 WILL lc«m»«iKi 0«« •• C«n*l*lt*«

71 Oat. 23, 1973
5 ^ C«*>« IMI

PI M0ll»«. 194

D
D J«nw

Dor,
n

6 USI:
RO

»>*iic »«••«» D IM

7 CASING: TM

Tme»UI
Of

IT«tTuw
NTT«M or

(TV4TWM

.1H. 10

in. t*

It.

-'h.
|-|>l* T«* EB N* I

4 grtw

CUy 4 »*nd

26» 26*
BSCKUN:

S/fl

18* (•< »»l««.n 67 )

231 67'

Said 4 cr»*»l vat»r
9 JTAT1C KATU LIVtL

> tgrlce*
10 UVU Mio» lint

1 -•». »i»i»nn 20

11 VATW QUALITY m rant Pw

' J «MII 0>»tfM«? D>T»» LX NO

D M*« Ccmam Q liiaxin*

tl. »

I

t9 t» ^

[ 16 . «tC.
*»

JDOU IN<T rr Moon. ITM HO.

L^Tl' TO

17 WATER WILL CONTRACTORS CERTIFICATION:
Thit "XII ••• •rillM unan my iu«M'Cli*n tmt IHn f»tn it wim
<• in* »»n •« r* kn*»i««M M«« MI.*!. s

*•*•*» 102

047* IOOM
I&rrrrf.Zt,',S«tf—«|T«O*IIIC »I»«lI'i"»Tyi

a«i«
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GIOlOQlCAi. |U«vtV 1AMPII MO.

j . i J» • <-

]_ LOC_ATION_Of_WEU. \

u 1- 'I
WATER WELL RECORD

ACT 2M »A IMt
MICHIGAN DEWJlTMtNT

IC HEALTH

H«tamoraLap ear'
Jiatftr.i*, And D'lwCliCn ' -- mttt >H«»oCl't»n>

1/8 K. Vr'. of Metanora Rd.
150' S. of.Sutton Rd,,

u««i fcieiM. A Cnv

jrr«cn«f<

KE ^N'- ' . N E %

FORMATION

Clav

Grave 1

Gravtl

THICHdl

or
tT»lTUM

66

78

oe»T» to
MTTOM or

66

70

lIT)

6 ros. 10 E/«
OWM(* O> WtkU

Donald Leonard

WILL DITTM: IC*MI«M« DMI * CMvMixn

200 «u 6-20-7^

™i la* n r
« U*t:£]Do»»«1,c . D *-« SuWv

O 0<*

tt.

h. DOHB | Otivo ii»oo> to jC "• D

ft. ' H.

Finin

52
9 STATIC WATtM LlVtL

TO ft. ••<•• I

tO ĴMPIMO UVfL *•!»• lon« turf
oS 1-* n. *twr * M.

11 WATmQUAUTr '• •*"• •• Milli««:

i«a> iCll

12 WILL MIAO COMH.ITIO*-: Q ,„ A ,̂

*ltl«ot

_>-Tj».

O "•"• COMOM O il»OllllO jf^ 'ypfl

Do«i». fftm f\ H. •- 1 IL.P n.
14 NMTOM !••>• 04 MMHM* MMMMIKlOt

QNO
Q

H.̂ LV.,, 220

n JM

16 . rtc, 17 WATER WELL CONDUCTOR'S CERTIFICATION.
Thi« Mil »•• at<\imt umn u* n*iMtctiiu> ••»• <•»• >«Mn it KM

»• Ml «l •>* nnnilmi me (•'•<•. . .
Mttanora Wall Drilling 0̂ 57

*>•»•••
mute tutmtn

1200 City Rd.. Lac«»r
wet

oat 100V .«•»•. 12-Mi
AUTMoljJTD «IP»IH»T»T^5|^^

6-26-74
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": 0' 157? >

U LOCATION OF WELL I

i ! !l I ! !! '! !!? ~ \ / \
VATER WELL RECORD MICHIGAN OE^AKTVENT

ACT 2M PA 1«« Of

IC'ounir ITowiwmo NTIT»

Lap««r I Ketamora • '* •^*l '«s* 9 6 ' N.X I 1 0 rw.

i K. E. of tt-24

j K. S. of^Dryd«n Rd.

i i
- - — , — s±

- _i + 1 i '"} D ̂  f e

2 FORMATION

Clay

Cravtl

Clay

Sand

Sandston*

^

•

U.I . >.» ..»• .' «..«•

MW:

ec /^/

ftTtlTVM

15

15

120

92 •

38

,

1 i
t

,

16 R«rr«rK«. • ••vmon. iourc« of On*, vie.

yR..U*. (TtM ML

otnH ro HOCK '̂

r\
K»m.
M»Tn TO

•enow e*

15.

30

150

242

280

Clart Bond
*-• —

4 wiu. OIFTH: IC*H»IMMI On* tH C»<*IMI««I

2BO »t. ^-fl-73

6 U»l: g D«n««l.e Q PwHiC fcMMy Q HMMtrv

QiftH«i.o« Q Air C*«rihi*»uni Q Conmtfcid(->«. <»... p
n**""' ThruaaaJt: VW'aaJ- I ' HO***: A»«w» ÎTfll"'

4*" 242 ,•*•«!._•..
• " i- ^^^^ft. OOMA i Hlmt̂ tf A 1 Ifc. -h (

in. to U. DtBth | Of i»« t»o«> Y«. p*two r~*
BlCKIlrc ,

T-. D.*..-

tl« G ,̂. ,««K

WlMMW tl. M «.

9 1TATIC »AT|H LlVll •

60 tt. Mien !•»• (urf*c«

1C KJ\*\M6 LlVlL Mlo* '•«• .w(*C>

11 UrATIN OuAllTv •» >«rtm »«t Million: ••,»••••«

iron (>•< _ _ C Kim .Ml ICll

M<f-(-mi ^^
12MUHtAOCOwnniON: a,»A»wMHt

' •» «MH C<*ul*d|Q V** LJ N* .

Q M>« CMMM Q lOTUtin* ^~] 5%IV!

9*«ih: *tvn O n. \m 9/1? tt.

MCVMI Wure* •< ••MID* ••"*••"•"•* nOHV

fMt DMd.« ' TVM

.••M«.*.Moct««yMneM«Miio«f|TM n^e

L»<«M •> On* »*•• *- •a«*cHv____a>j*.
T-g»-— - D)(-jw-e<t|<|<

i
17 WATER WELL CONTRACTOR'S CERTIFICATION;

Tun »»M •»•• (tiii»« un**> mv mriMieiifM WM t»»» t»«n « tfu*

ITOCO luti'di «»Mi «c»nT«»TT<r« %c

1 ?nft Tml «v ^<4^v wtA ".««••*'

¥rt̂ !Mw«'L °~ >iv?s
0474 IOOM l»«v. 12-Ml
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WATER WELL RECORD
ACT 1M >* IMC

MICHIGAN OEFAimiCNT

PUK.ICIHCALT>1

cit*n Mia

".

1
J,

1
1

-1 — J
1
1

-1 — 1
1

L _ — 1

7

: J/ 4 wtu

/- 7—
5 Q CM* •*•!

0 M»IM» nt
Q OriMM Q

Cl •— •« rn
Ov«

Q iMtmrv
Q ImeiiMn Q Alt C«»«l1MMii« Q Cxiiinici*
DT««« own ~

FORMATION
TNiciirtit MTMTO

MTTVMOT
|0tlv«

8 1C Ml N:

Dt...

XS*HF_

-^ y ii
9 fTATic »ATM UVtL

"-^ n. *•)•» I
1C

/

Lfvti. k^«* IWM iwiac*
fl. ««1M ./.' Mm. MMBHM

f».

TfH OUALITT in Mru Mr IMIIiCfi:

'3 Wrti OrwM^^Tw Qua _»._ /?

G MOT CWWN D tn*«tm P)Y^=£
^t/^ « ^7^—

D^Mfe* ••̂ •̂̂ ^kl̂ '̂V.̂ r̂ «A *C r G 4UMMI. rr«»^^a^_ia .̂i».S-l̂ ^ '

15

HP V«»1»

__

16

'CWfSICTID BY

'•':ir:::-- CT
t •"•- ::;
«/.-• I- r >r.

100W IIWv. !}-•*'

17 WATCH WtU. CONTKACTOTS CBTTIPICATION:
TIHI M«II «•• •tiiiM »m«i MV inriM>ci>*« •** MMI nun it »M
!• «»<y»«v»»j>» >iapiiim •«« H****-
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aiocooiCAL Jutviv tAuni N

. err 07 107}w ̂ l v ' i.i / J
DC

WATER WEU RECORD
ACT 2*4 PA I Ml

s
«***

.17 WATCH WEU. CONTKACTOH'S CCMTIFICATION:
Thit tMU »•> OilIM yrn«l Mr IIOICAICII** •"• ">•• 'MOT >• Hw*
- in* M«t 0"

10OW

»C«H*««

. v s
^foT

• iJT-Ol.HD •l»«l»lsy'"I•r"*
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OKX.OOICAI, jimviv IAUPLI M*.

""" "' 197.3 t

I
LOCATION O* * C H L

WATER WELL RECORD

1 1 1 .1 fr- i\
MICHIGAN DCnumtfNTnf

HMX. HtALTH

L*p«tr.
!•••«••* »«« Di<«ction Hem ••*• imorwclian*
3/e M. N of DryiUnSd;
100' E. of .Omk St.

l<««l M*M> i tilv e< •••II L*C*IM»~

Mttamor* aw'±nt±
Toi

:!>•<•

O

°""'1"
1 A

ljitr Construction Co.
... 429 N. St&t* Rd. •
Cmro. Michigan 48723

-*- MU.

I
. J.

1

2^0 n. 9-25-7^
5 O =•»

. - «

**•?*"** • J*n<*

AM

FOAUTtON

Clav

£ *»"•.«• Tl«^^«Ut MMMJn ', M*.«K«:

THICIMI* I MriM TO
or lorrpw e«

ITIltuW I IT1ATUM

100

20

J.EN«D
100

120
Si«/G«M«

, Ot*.:

. I

.n.,
'mm**:

> ITATIC VATW UVtL

2UO kg ft MIM-

—^
PUM^II10 r\juf\na UVfL *•'•-• IWM

1 1 »»TI« QUALITY in »«n* »•> Mill-**;

12 WtU MIAO CO«*VXriON

OBMVOM E3__SOG_
n. » 99 < n.

MMM M« . M» v«n»

16

Otf« 100w

17 WATH wcu. CONTKACTOTS CEKTIPICATION:
Thi» ««ll WM •till** un**> it, •««•••«•«•• WM 1t>t r̂ «n i» »M

iYAtaP.TOiAfJi? ^fta?
9OO T-«1« ^*^*^

'— <innM/<iiinjr7"»'JT MX Jltf aK^NCAl^Ji*" I »l

GEOLOGICAL SURVEY COPY



OKX.OOICAI. 1
1 1 1

1 s? - £"
MICHIGAN DCPAKTMEKT -y

PUM.IC HCALTH
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V

OKXOOICAl lUWtT SAMtl N*.

OCT 04 1970

p LOCATION Of WELL ^
,JC*i**v

• 1 1 11 1 /•* -6
WATER WELL RECORD

ACT 2M *A IMi
M.CH.GAN OPAHTI«NT

Of
jC MtAijM

n»r»» Nam*

I.etaaora r\2i« •:" 6 N/», o/w.

250' £. of i.etaaora Rd.
I C C - 5. of. Stock- Rd. . . • .

»»«•< •*»«•• i CHV <* »*u CM*,** 3^85 . .etarcora Rd.

3 OWMI* O» WtLU

1 1 1
1 1
L 'r — i —i \
i i

— r-y1

y

e

1

1

* WILL OV

260 ft. 6-22-7Q
6 Q C«k«* «••!

D H*ll«v r^
T§

An

7 CASIMG: «»«*»* D 1

FOflUATlOft
TlilCIMCSl

•enow or it—In. i» 2££_tU OWIM

tH. U h.

> SCUIir.

Gravel 40 none

C-ravel *• S 15 55

31-y 5- Gravel 120 175

SIM/GAM*
l*i i
Finm

2C
9 STATIC WATW UVU

'" - tt. *•!••
ic

_.— 4- wi ~" .̂  r 26; . #1. *«Wf _^ «r». i

n. i
1 1 WATCT QUAJLITT in «̂n» P« MilliWK

n MM CMM n ra
14

• Er.*jf«r>>«*

"~ n. n»»nii1 i" rrr i

D
«*i * »•• »•««' ir ••(•€•

1 6 A««T«rM. •(•vnion. MWC* of
UOCD INfD IT CWMltt. ITIM Mk

«tC. 17 nyATEN WELL CONTHACJDirS CBTTIf ICATION:
TIM* •MI ••• •nii«g •««•• «v ««fi*̂ ieii«« MM
t* IM »•« '•« RUT

C*ilTi*u tuAmU* 'txt

?CT. T-"f»*v

•nui

•, e- .

100M

>>a*y ''iJ'tuBiiiiif iiwuiifjiiM'''
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QJIOLOOICAL su«vrv SAM*.! M*. 1 || i 1 ii 9 - *!
WATER WELL RECORD

ACT 1*4 • PA IMS
U.CH.CAN OCPAKTUINT

z: Cancrtccieoutl Cburch
High U»$cnora,iacli.4$455

S4men MM: 4 MU OfTTH:

8-T 0««

6 UM:

[j lrn»«it«« Q An C«H««I>«IM««

"̂

FOflMATION
TMICMll*

e>
ITItTUH

BCrluTt
MTTOM Or

1 KUIN:

*

"1 • ' *
1 v PT / Y

• fTATIC NATW UVtL

H. Ml»v IWM ««r<*c*

to

11 WATDI OuAtITT m PWU »•

ircn 1^*1 CxiotMa iCll

12
PI G>M«

1 X'. -X

'3 «,! Q.»M«

O

ill •l«l

,a»U J>0i66t

' \-f M»V/£tf*tn

J

n«î ./̂ 2^2SL— ̂ j/̂ *1? 220

DT
JJ

D JW

16

1

•i«v«tion. soi«et o<

* • ^*

"AL& T'OS IT

EUVtTlOh

TC KOCX •

. «tc. 17 WATW WELL CONTNACTOfTS CEKTIFIpkflON:

Till* «««l wf« •rillM KlUil my l)«iMicA«i< •"• tlxt r«««l K

100M
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OIOLOO4CAL
a

IA*PLC M* I I I il I II I I I
WATER WELL RECORD

ACT 7*4 PA IMS
MICHIGAN DCPAHTMlNT

0*
PUSlIC HIALTH

•IN*. T.̂ . _ ••»»• _

f \LA/«*\/0in,

12 WILL MtAO co«*rtCTioM: D »•
Pitted AA,»,, D 11

U MOUTINO:
••II OMOT^T D V«» O M»

M»«̂ i«li O MMt Ciant D.

P*

14 UNITARY:

,», / y lTr».

IS FUM*

MTO «

17 WATIM «ILL CONTKACTORt CMTICtCATlOM

Till* «•!! ••• *IIUJ wtter «T l«H*««tl«B M4 *li II
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CIOLO&CAL •*•. _!_JI II I I I li I • !i 1 ! I
WATER WELL RICORD

ACT >t* ft 1WJ

I 1 LOCATION Q» wen.

MJO4I6AN DtPARTMMT
or

PUILIC MlALTH

L-.
U«lt«. M..

• • *•* DtTMtlW few ft«W lMT»*«tt«M

i ' it/. - ^ <*•< .57., >'/V «/" ^>-< J'X.
I

IV»T»«i i« i.i 4 City •< ••!! Li

3 OWNIR OF WILL:

TMCI'MM»»
(T*«TMM

T*»
rnutMM

O _

, - T - '
USI :

O IrrifrHM Q Air
D

O II!

/,. Aff. .., <1..7 ^/.T.f /

) STATIC WATCR LJVtL

10 LCVIL UlOT

<.

-Kr».

11 (ATM OlMUTY !• P«n* Pw Milllw:

WILL H(AO COMPLETION. Q i.
n A4«»w D 12

13 GROUTING . ^
w,ll gr^iWT O YM HT».
MMOTi*ll D

D^«i.i Fr

14 SANITARY

15

16 flia H>|. •»•»•«•". ii^»« •< <•*•. •••.

OTTO '••«

r: i

17 WATCH WILL CONTRACTORS CI«W fCifloM-
TkU »«ll ••• *ll>W Mrf*> *r |OTIWI««4«« «^ **• t*f*f> It HM

• ftlltlllt t*«IB|«* KAMI . / •t««T**TIM •«.
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SUNVIT 1A«»LJ •»•. I I I ii II ! I I li I li I i I
WATIR WILL RECORD

ACT 3M PA 1HS
MICHIGAN DIPARTMCMT

o'
PUiUC HtALTH

S ITATIC »ATI» Lf VfL

10 PUMPMG LIVIL uu. u^

jt. i
11 WATIR QUALITY to P«m Pw Millie:

12 WILL HIAD COM^LfTIOM: D •• AMTOTW

& PHI,.. A***** Of U"

13 GROUTING:
«w
D

VM u N«

14 iAMITART

££.£
,.» .—^
•*. ^^.^/^/t—rfT—.•"•••lt^^^^^"^"^^»^"^""^^1 F*™D ;.. g M.15

/7//" r * V-

•< D rn
TyM, Sj.t. l̂tU. D

D^ P
16 K W»rH»«. •««•• •' 4M>. •*«.

MTO II

17 WATIR WILL CONTRACTOR'S CERTIFICATION:

Xrf- /JJell T\. H.iX

tt
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CIOLOClCAL SURVCY lAM'Lt *•-

WATER WELL RECORD
ACT It* PA 1M5

MICHIGAN DtPANTMlNT
OF

PUIUC HtALTM1 LOCATION Qf
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./ UCHIGAM DCPAKTUINTWATER WELL RECORD
ACT It* »A H«

1 1 WAT0 QUALITV Millt

1C II

D
n. t* n.

•(On*

D
D

h. MMVftv

al art*. «tc. 17 WATCH WELL CONTRACTOR'S CBTTIFICATION:
TMit •*!! »•• •rMlM •«••> «v nirlMicii** ••• IMS mtn it «••

0474 100W
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su«vi>

KAY - 5 1976 D 1 ! i Mr /,
WATER WELL RECORD

JJ LOCATION Qf WtU. |_
ACT n* »A MICHIGAN

PUBLIC HEALTH

Oi«»»e« An« D»»cti*fi tree »»«< lm*

5/8 «!!• H. IfcytUc M.
3/8 *!!• S. Stock Bd.

$lr*«l *•*••• 1 City •< W«ll
H*

Aft •

3 OWN** 0» wtLL:
film

_.

Yi -,.
1

FORMATION

4 W*LL OIFTH:

33
DM* •> C •«•!«(>•<>

Awrtl 1976

D "on*.
8 uft: •B

Qlm««li«fi
'"•"«
Air C»Mili«n>n«

D

7 CASING: Thc
--".a.
Thr«MMQ «Mh M«.«W;

Tuicocil
Of

ITK4TUM
•OTTOM o»

ITIATWH

KHUN:

10' 33f tlat/ai

2Q fi. H|d

. Bit.: .

. L*n«tA

9 STATIC WATt* LIVIk

10 LlVtl •»!!•«. )••• MVt

Ms.

1 1 w*rp> QuALtTY in r«n* »«r M4lii«<:

Iran !»•) , Chlf»«*B ICI1

OtMr

11"

PI M*M C

^o_- -D tract >•» MVtiO TVM

«•( « »•» • •If If >CWC>

15

tli»JI» •< Or** I

D'»"»"
n j"

16 . •l«v«tion. »otrc« of d«U. «C,

IXfP »t

•COMCCUC IT

£ £V»TK»

ioow

17 WATER WELL CONTHACTOrS CERTIFICATION:
v iu»i«Jic1i»« •»• Ihif r«*«n i* ITM

"«• 0032
B. Dort Hwy. «t. «orrl«. XI.
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AUG 0 4 1975

LOCATION OF WILL |_

WATER WEU RECORD
ACT1M -Hk (»•

I I II I il II I I ! ft' I II I 1 i

MICHIGAN OPAKTUENT *f~f^

PUILIC^HIAtTM

Lapaer Mrtuora KWv 6 NX 10 E/X.

: M. E. of H-24
)50' S. of Dryd«n Rd.,

.* MM.M. t c.t» •< wwii L*C«>«><  Dryd«n Rd.* M«t«a

o.

4.--J

X
I"

4 MLL OtTTM:

280
O 0«« •« CvwMwo

7-6-75
6 Q CMta M*l

, t.

2SO* A
x

6 utt:5TJ1,. B
O'nl**ti«" Q A" C*MHi«M«|

7 <•»«!..« —-imffj ~i-fi«n I'li-iT

KM4ATIOM
T»ic»t»l Of »T«i TC

. Sur«Kt

H. Dt»IH | Ortvv !»••

h.

11 — yfc

'¥•• ffl M*

Cla

dr

T?

16

! Clav ft 57
9 ITATtC WATIK tlVtl

RO tl. kalOT>

Cla

Cla

70 200
to PutPlMG LIVIL *•'•

105

280
1 1 WATBI QUALITY in f»n» *m ItiU**-.

inn (Ml CM«rMM iCll

'J «wn O>«ut««>3™ D *•
DN^ic—m Ot^MMM n SDC

.«»_0__n. ,.l227_h.
1 4

r*r -
,pmft MV 1CTC ulAp 220

D-

16 »>«v*iior>. »otvc« of d«tt. Me. 17 WATW WELL CONTKACTOirS CBTHPICATION:
TM* «•!! «

l l f e m n r * W J

^
U»l"tJ» K*Mt

M97 .
.UTtATIO* HO.

-— 1?PQ TB)IY fl<tv Rd— L»P*M-
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3 TEST
Q PERMANENT
WELL LOG "•» T4.ft rrrv

NORTHERN COMPANY
MCOWOIAnD

INDIANAPOLIS • MISHAWAKA • LANSING

Location
Fran Land Dwoiptioa ,
Fran SUo*l or

wwJfc

.lob No.
fVartitY t-Af

ihlp.

Ml CM IA A. Kl

EICVO
D£FIM

1NR

^ >*

1

FORMATION FOUND - DESOHU FUUY

•f «r»««.oi 1

%a*\du Clou

ara.ve 1 4 rocWi

grave. 1

M~<i

«a*4u grave!

oravtUu clou * 3«r>cl^o^t '

Clou

s4-«.««J '.̂  eU^ *> I7B1, r

'•JOV^ • TU,.j t^^jf Wa« W*£*) tl»t^T^Ci^^ | nttfWn

KonLin^nw» • £/v.-w y<?7<? ^^

i<p ^/XK*

* FtOM NATURAl GROUND l£VEl

£%?

O

S

IS

. to

50

35

90

too '

IOV

ito

110

•«>

//

*gg^

5

IS

2o

So

SI

»0

too

101

ito

1*0

140

I7O

^

%-JQ

1wt~

&

10

s

10

s

55

IO

s
15

to

3o

IO

Q-r j*
<**%

"*" ., fC«W«To-< »-««y < J-««"-
^•...4<i..*- "Dto DrU»«l »^r J

[ Hr»*rrt Or* lv*^** AiMMr

KMi
Will

fc7'-fc^

77^

Casing &*> "OO From

Scroll <^» " S^ from »>^ to

wi ' GPM

Pound* p*r loot

I



& TEST
J PERMANENT

WELL LOG No—1*A rrrv

NORTHERN COMPANY

INDIANAPOLIS • MISHAWAKA • LANSING -

From Load D

Froa Sir** or Rood_l&aLa(i_al

FORMATION FOUND - DESOWI FUUY

i'opto'i [

iA/v^u clau

grxkvel * recWm

aravel

^

<*m^e\U +*~A

elau

gravel 4 rock* .f

ao^d

ctQu

^fll^i^u flow

MM^U «r«.«l

Clou

X
1 NOT«- TW L Ei-r^^l Laoo d

FROM NATURAL GROUND LEVEL

•££
o

s
1C

to

30

70

7S

80

?f

IOO

MO

US

12*

I2S

V»«

££.w ! *T"

s
IS

'20

SO

70

7S

&0

M

IOO

no

us
I1O

IXC

14-5

14 O

fr-u.i-1 •— v it ^^ ,] (i

,

to

s
10

40

K '

5

IS

S

10

s
s
s '
to

IS

s

•

»y-»v

(Htfl^/1
91

TO wc«



3 TEST
0 PERMANENT VTXWOBY wmu.

( teyQJL) NORTHERN COMPANY

INDIANAPOLIS • MISHAWAKA • LANSING

^ Job No.

fW~ VIULA&t OF M»TA>-*S*A T îu. M^TAMbHA

• - . . - • - . - ' 9mfiHfim ^ TfcJJ f c w = > e

Fran Lm4 DuolpUmt Sfi'X* MWJfc SE<4 StcriooJ 9

Sî  WH^MI&A^

Fran StrM* «* Knmt J»9' w. e» C N. o*« •>.• (MCTAMOKA HD.) ' 1*00' 2 M. or M«« «T. Lxi'oui <l

FORMATION FOUND - DESCME FUUY

«mw€Mu c(ftM

&A^VOM Or fr *^ ti i

oravtU- C»QU

xa^d

b^V4C C^OM

proiv tl \m c^o M

•F"^! ao'xJ * Qrpvc)

har*i pa^ f v.^. c^.«c+ 4"mc ' «o^J) - k^el
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34-oDoed '.^ blue. cloM 6 14ft' /

" "• -;'s*
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OtOlOGlCAL »U*vrr IAMTLI M*.

fe"p"mLOCATION Of WELL T_

WATER WEU RECORD
ACT IM PA 1M»

' / MICHIGAN DEPARTMfNT /(^ - /

ICMtAtTM

Lap*«r tictamora SW uSZ-. SW •.
*i»cv-» AI* OI»«CIIOA ii 01* "art t *n«r »«ci *••«•

1 I-i . E of Oak St.
150' N. of.Drydan Rd.

~  D

FOftUATION
T«ICI«CI» ] Mrm to

wrroMor
1T1ATUM

10 6 NX 10 i/tc.
3 OWNU 0» «tLL. . . . .

Timothy Brown

— —
in. ta

<ft

I KftUN:

Itnn

9 STATIC WATW LiVtl

10 LtVU

fi.

IWM ••rtBC*

An. MOTBMM 30

16 R*fn*rk«. •itvcuorx. *ocrc« o1 d*U. *tc 117 WATW WILJ. COriTKACTOrTS CWTIFICATION:
TNI* «*n •»•• auMM i*"*w my iwricdrttHMi «n« imt
i* tn« k*«i e< *v .•»»..••• •»• MII««. • '

V;»1 1 HT^< "H <nffHf^y^orn v;f]
lltltTltCfl.'li.Ili I[»i»Tirfm7Ji«tii ¥*MC

.mlmy-

•OOM
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LOCATION OF WtU 1

WATER WELL RECORD
ACT2M r»A 1N>

MICHIGAN OPARTUCNT /O -
Qf

mjBLIC HtALTH 7

NI % NW ., SEu

. V. of Gmrdnar Rd.
!*• 5 0? DnrfUn Rd.*M<M» t Cnv oi «wirAe«ii«n

t«cu*«

3 OWNM£' WtLU

N*fc 10

>••

1
L

1

1 1
FORMATION

4 wtu. OVTM: xi D«« •* Cn^ninn

440 n. 7-22-74
8 0 Cat* «•»!

D MeiiOT. r««

6 USI: Oo«H>Mtic

7 CASINO. TNT,
OlOT

fl
•-••" P-

T — T T T i r * f t « k

O Orlvw Q

jm«« Q toratf

Q IHXMV

PI C«x«a>c

lU ! MwtM: '

TMICIHU*
Of

tTKtuw

•irm TO
lerfOMor
STI»TUW

T_ _ m.
tl.

ti. DOMH | Onv* jnn' vctJC^N* "I

Sandrton*

160 nso
181

. 99 '440
9 STATIC WATU UV(t

tl.

11 OATH QUALITY m ftnt ** i

lr«n (Ml _____^^_ CM«>««« ICII

12 wtu HtAO COMPvniOW: Q m AMT*M« Mi

rut*** AWVIW SI 12" A«»« Ci*«*

'3 «wn

> Caiail D •*•«••>•«•

T t,. !.'

^TVt

1 4 none
Ty»«

16 (UnwM. •Icvmon. totrc* o< dm*. «tc. 17 WATCH WtU CONTKACTOH'S CBTTiriCATION:
T»«» «•)! w«* (HUM »K««I MV IU»I»«IC1N>»1 •«• !•»•
«• IN* »««i •< m> fc»«mn>« •«• MII«<.

«-fc«»ftT^ Wall Drillingt$J>T|itTKCO lu»l

• 1200

lfl»
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GIOLOGiCAk Simvn SAMPII No.

J'jfc ?3 lS?i .
[1 J.OCATION OF WCl/' 1
I C <***«i \ \ ^^^po*'**'*

WATER W|LL RECORD
ACT !•» ' PA IMS

MICHIGAN D^ARTMEMT /{}
OF . '

PUBLICMEALTM ' .

gw '- SW-i SEN 10'Lapeer ^^ [ Hetamora,
•>.il»nc» Ana DiiMl.an liom «*•« IRMTOvCtion* I 3 OWNIM O> WiU_

t K. vv. of Gardner Rd. . • rloyd,C. Pi«rc«

500* N. ot Drydan Rd. . . . . ^~ 
i..^.^,^. tc..^^. LJ.»» Pr~>id«n Rd . . K«t«: ior« • 

>jnf« Nxian

10 £/*.

i
i

"i"
i i

Y

12

tMtcn M*»:

*<rr-*X.

4 WILL DiTTMl

n,

TKICMIM*
Of

STVATWM

BI'Tn TO
•OTTOM Of

STRATUM h. Dovtn t Driv*

A Dry Gravel

Clafr

Sandstone

8YCUIM:

160 160.

19 .»>.

380
9 tTATIC WATfllllVtk

1 Q 1 ft. Mt«» IWM

10 Ptn l̂NO UVU *•!*• l»«* »wrl

240- ft. «t»OT^ IW». »K«»tlH ^^ •.*.!«-».m.

WATW OuAUTV m »«n§ ^«» Milli»«: .

Iran !>•! • Cht«^M ICII :

>««»*«••• «t»««

12 W(U. M(AO COMPLITION: Q m tjjij ,1 ni

G MM CMM D <?nn •

16

M» Votim

LOX«III 04 Dro»

TV»« n
n j«

16 R«n«rk«. •l«v*1ion. «U. rtc

//JO

17 WATEH WELL CONTRACTOR'S CERTIFICATION:
Tni» «•() »•> OfiliM »«••» >HV iwfi*«icii*>> «««riiu« r«»«rl i* leu
10 tn* M«i of <n» kn*vi««|* »nt b*i>««.

• (titrmtD tuimtlt •"•[

19OO Tmlay ff^t;y Rd , ^ J^j-v^^r

P ~
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GIOiOGlCAL IlMVfY

I" ' - '

[ 1 ; l! 1' I 11 1 1 1 ' 1

WATER WELL RECORD
ACT 2M Z* 1

MICHIGAN DEPANTMCNT

PU6LICMfALTH

11 WATHI QUALITY IK owi* •* Million: ._

Iran lf«l . CMotiOM iCtl

Otrtor

12 WtLL HIAO CO*»UTION: ,-

12"

--,

To» Mo

14 tMvoot lotreo of OOMIMO e»m««.»m
4\£__ • .svJa,,..,

wit » »e »««CT

TT

°̂'"
•D^«

03.

; '6 •l«v*iion. of d*li. «tc.

IMW. I

17 WATCT WELL CONTRACTOR'S CEHTIFICATION:
Ti» H*M «•• oriMM ux**' XH iwriMietion on* iftit >o»on it nvo

0*7* tO«X! 'lot.
iirr-wiiu ir*nu»ti/ivi
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/^
»\

OKX.OOICAL

SEP 05 1979

h LOCATION Of WtU.*T_

ID
WATER WELL RECORD

ACT 3t* *A 1MB
MICHIGAN OEFAim«NT /o

OF '
PVMLIC HEALTH

10
ui«i«f»e« An4 Dtf«eii«A from Ao

} .... I. of ;.,«tacora nd.
:.'.. s. ot stock- /id

ii>*« •*»•••
.

,.6odsid«i Trail

wttu

-f-

Y
• -I

l

4 Wtu. OfTT

320 6-1 5-79

< UU:"eiT/** ft- Ht)D»i»«iic LJ

D °^

PiiWt* l«OTlv ' Q !•*•»*

Att CVI««MI>"I* C» •>»>e

y*m
FORMATION

TmCUU* K'T» TO
•ert»M or

| Dm* !•«•>

73 70

Aar.

120
9 STATIC •ATM LlVti

1 ?~ fl. MM. I*

10 Llvli.

ft. •(«•>

ICII

14

D
DJ-

«•• A <•• ••««•> ir •««••••

1 6 1 7 WATBft WtU. COWTRACTOr $
Thi« •*!! ••• OHIM »<«•' ••» tw»«ieit«« •• t*.» r«»«n i*

-^A^ittl-t "r-- PAT^-?---'tttidtkU ItMinCM •**( ifetefffciif

oov (••«. i itfTUMillirffltilliTITlVt
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y

OlOcOOlCAt. tUMVIV tAMPU HI*.

JUL 3 * }?.an.

& LOCATION o> *tu. L

WATER WELL RECORD
ACT I*« PA tM

IMCHIOAN DiFAimyKNT /^?- 6

PIMLICHKALTH

lepeer
Tt»n»K»» HI**

,;etaaora 10 10 I/K,
manc* AIM D>i«rti«n •»••< *••• mnrncii>"«
3/*» -1. -. of i'ietamora Sd
5 i, . S. of Stock .Rd.

or wfix:
Michael Lathers

'
1
1

1
I

1 1
1 1

•̂••̂ w 1 MlkC **̂ «^^^

*•

*

' ry x
1

1 ^
"^ 1~

U. OVTM: i

-7*» Tru

FOMMATION

I -ry
-Icy -
Jhales
-la»v - gravel
Sandstcne

• STATIC DATW UVfL

O . f t . >•!»• I

to. PUMPING irvti k*i«v n

\ .c C n. »rt»t T_ N

11 «rATtn QUALITY m »»rt» >«» Hiiii»ir

lf«n !»•) _^^^^^^^ Chtwi*** (CM

12 «*1.L HIAO COMPUTlON:

PI1I«*»

Q MMi Cl <;-r
h. i« 9-g

none

••II «!•!

IB

D^

16

*OM:
o< dru.

«ffr»i 10

100M l»*v.

f .7

17 WATtR WtLL CONTRACTOTS CBmFICATION:
TM« ••ii w*« •§iii«« »ii«ii «•» iM>iM>o>*« ••* IK>I

i*tfn£

''"̂ '̂  iirrwiniB iirtiniTiTi.i Dm
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OlOKMlCAi SUftVtv SAM*ll M*.

APR 04 1979
LOCATION Of WIU. T_

WATER WELL RECORD
ACT IM »A IMi

MICHIGAN DCPAXTMCNT

rU«JCM«ACTH

Lat»««r
T**,r»*m* Mm

Mttamora s* 10 6 NX. 10 int.
Oif»

Ur

*>H 0»«d>e>> trw *•*• IHMTMV1M"*
t M. * . of Gardntr Rd.
400' N. OH Dryd«n_Rd.

TWI, C.tv*»»<l 1̂ UI~

.
Rd.

3 <X»*i« 0» W^U __

*«._.

-T-
4 «*U. CMfTM:

375 3-l>79

i
Dt«i^« AJ

12 FORMATION

V
Tmciaui

•r
fMATMM

•trtiiT*
MTTCM «T

ITVATVM

Sand

Dry oravel

CltV &

l*CRtl»r

20 20

10 50

150 200

Clay 136 /*
1 (TAT1C WATW LIVU

1 Rn n. MM.

39 375
10 PVAMMO LIVIL »•*

220 n.̂ ,

OUAUTT i

ICIl

12 ««u. MIAO cotnrriow: Q
Fl

'3 si

Santic
16

v*n*

n^

r
•v-

nc»f«i 10

17 WATW wtu. cornucrorj
TIM* «*n «••• •riu«a

•"< k*l>«4.

. 1200 Inlay,City Rd., Lapetr

,-, 3-15-79
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GIOkOOlCAL

h LOCATION Qf WtU ]_
ICowxtv *

WATER WEU RECORD
ACT nt f A i MI MICHIGAN DEFARTMIM , <7

Qf
PUBLIC HEALTH

T«»n»iwp >r*cti«n l«cuo« Nm«i>i

Ot»i*>e« Ana ai'vciiex '-

ifc: • r' '

•T —r-'
i i i
i ' I1

12 FORMATION

wlu D VTM: ie«ii

8 Q CMtM 1MI . ffi ••••'V Q DflMH Q D««

I"! li»niu_ n"il w •*•"•*
: Qowwntc Q PvMic6 USI: (3o

.27-*

MTTOM 0»
ITIATHM

7 CASING:

7̂ i« t Q«»H>

n. O««ti< | O>rv«
8KMIN:

33.0
9 rTATlC WATW LfVti.

ft. k*t*v
10 LlVtt

ft.

WATBI

lt*n (»•! iCll

12 WIU. MIAO CCH^LITlOM: Q ,„

f~l ^ittM* »•»•!» PI 11 •**»•* C>M*

PI •*•

O Ĵu.

D-J-

16 . •i«v«iion. «oirc« of Ora. «tc.

. »« tr wuan.
•**«£.•::: CY

17 WATfM MEU. CONTJUCTOTS CBTTIFICATION:
TlHC

100M
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310100 :

MICHIGAN DEPARTMENT OF PUBLIC HEALTH

WELL AND PUMP RECORD

LQCATlQN Qt WJLL 1
I J 7

PIHMIT NUMSIK _ rt

T^^^H, S«m« \

LETAi:cki
Cou-n

IAP2ERA
*••€!•"

Sf x/tf» 10
1 OWN!* 0» WUL

c<"w»u L*C«I«" ~ *
wiu. OCrrH

r- -t -- T

Do*
n

t...

1
B>

FORMATION DESCRIPTION

* 20

»OTTO« 0*

20

3;

» n.

" ».
a
D ».
DM

1 SC«IIN

14.0 160

1» fr p laad 50

D«m«*

\jtng

Wi o«n«»«"

•560
n L**«

• STATIC WATt* UVtl

h D »*.

crw

D '»•
i*»«"»i"i «*<HI

• : win.

IX •*•«••"'• 2

.0—. It.

O~Y !

tew »<OT 2^*> h cancnv .

afc»-«*. D~_

A*m*fU (twCHC" SOurC* 0< MU »1C

Drilled By: ?.ob«rt ^ilccsx

16 "WATIB WtU. COl^TKACTOH'S dHTIf*CATlOJI

I* IM w»t •* •"» «ri »i«|| *n« MM*

^TTiL TWTT.T.TVft ^1-(J M*flTiuiaM _d ' '

GEOLOGICAL SURVEY COPY



<

J

r
x_-

JIOLOG'CAl. tUKVIV lAMf

SEP 3 1975

MOCATION Of WtU.

Lapeer

M No.

(̂ Is N

n \
_L

VATER WELL RECORD
ACT Iftt PA IMS

To«m«hi.> N«f*«
Hetamora

>r*clio« 1

«W uSE uSE <*

t'TTT" N"! ̂ T'Bryden "BtdT"*""
350* E. of Jlibble Rd. . . . .
Si'ooi OMCMI 4 Cirv of won icuiioVi

1
I _.

---T--T--*-

i. , -,lt ,1

$f~^X

1 oa^^ lco V
i -'•

1
2 FOMUATlON

Dry gravel %

Gravel & Clay

Sand & Clay

Clay it atone*

Sandstone

-r

ITtlTUM

19

43

57

11?

64

16 Remark*. •Iwciion. KXrc* o( Oru. «tc.

•null) tKtC 9» C«l:U«. lUM HO.

' •AUL'lTi'JA IT _-'•
C.t.'AIIOd ..£. " . '

Ul̂ TM TO HOC* ..$

3So'

^m

Bjm< TO
MTTOW or
ITIA1UH

19

62

119

T?~)<— r

300

^n i; 1ll 1
MICHIGAN DEFARTVttNT //?/

PUBLIC HEALTH
>«ction NU»*«> Town NtM

11 6 K
3 OWMIM Of WILL:Gene Jone*

M*MO P. 0. Box
Warren, K .

• MU. OfPTM:

300
5°^1"

•* •**>•• N*»Wi*e^

uX 9 I/K.

48090

n! 8-27-75

1 D!~^ §

Qim««t>e«i Q Atr Co««t1ioi>i«4
OT« «... n

7 CASING: Thr

MC*""

mn'C »»i»o«Q ! MOI«I

236_n.o^ 1 ;̂

o.».

t!T n0"
Q inilMirv

Q CwnMtciil

«: «»t l̂ mi»«i
CO 1 tl.

i,-/n ,̂. ,-»«

t« M1»MR

"""*!

ft. MM tl.

9 HAT1C WATIH LIVlL

V^Q 1 *»fW«7_h»» MHVIM

ft *w m. i_i.j.un

_ao__~~

11 WATCT QUALFTr in Pont Por Million: ^ — — j_ ja_

Iran If.l ,. _, _. ChMlMoa ICll

turdnMi OlNM

1J«,LLM.AOCO-PUT,ON: Q,̂ *.̂ .̂,,

'3 w«ii Or*w«<

O N*« C

O»»«t»: >™
*^Tn^ îtt £^
•m A ft. 1* 9 "9

RTVT

l6J»\.
u _„.».«.._ ^ no^ ^

•on •!..««««»< «o>. eOT»wi.«. S»~ D MO

""** S--*..̂ .

M> 1*

'""§
Ml Q ••>•!•<

17 WATO WCU CONnuCTOT^CarriFlCATION:
TlMI <Mll «•• •MIX .m»«»t my iwiMimet *n« tIMt

von*

O^J*.

uiiac

notn'n uuo

0397
• III1TCACD iU»l«Ll» «*M( . D(«lfTI«TIO« HO.

A««M. 1200 Imlay City Rd.. LaDeer

• iu^ ii77i»TiTgi'>A'̂ >^1 ""*
R-9H-75
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cj rp n-» 1077
LOCATION Qf WCU. |_ £

WATER WELL RECORD
ACT 2*4 »A 1M*

MICHIGAN 0£FAim«NT
Of

IC

_Lape«r< Mttamora

$ M. N of Dryd«n Rd.
500' E. of Ribbl* Rd.

l<M1 •*•>••• 4 Clt» 0« <m)H L*C»«>W

SE- 11 N'V 10 £/<*
3 a**t*.0* WILL;

Ronald Jones
—

HH

1

FORMATION

MLL

300 n.
9 Q

Q Mil**
D

Q IIM

n
7 CASING:

TNICIICM

-• ----- •-- • 'trlf ,_|
turiw* n.

Of»TN TO
•erreM or

Grayal

; ci>y

t 1C RUN:

80 fio.

JL5JQ.
IIMXO««M _

tot »n ii . .n. i

70 100
9 STATIC WATW UVtL

H- *•!••
10 ruM ÎNC livtl Ml*» I*MJ >«<ri*e«

J^QC n. *twf ̂  wm. »im»im .

_^____ H. *f MY ̂ __ *». •««•»<« .

Iran !»•! , Chl^iMk ICII

12

DM*

14

t2_~2S. Stutic
Mti«« B *•• ("1 N*

LOT** •« Ora*

IH fl̂ ft

Q J" Q «»ci»t«ctilx

16 . •IcvBtion. toivci o< drta. «tc. 17 WAT& WELL CONTKACTOR'S CBTTIFICATION:
Thit «•(! ••• ttilivg xn<t» my lti>iMicli*« •«• 1»i» ruin i» nv«
to iiw k*m et mr ki

c Wjnrm W*H rviMinr—^ • »«P39?• IMTIKC. lullmtt >!M! ~ U «lll|TI4Tl<X (CrT '

Inlay CiLty Rd . , L»p»«r

0*7< IOOW !«»». 12-WI

.— ̂ AffrtJW^j^-^ P- 8-3-73
4UTHOIIIIU tK'HKIIHTkn>l
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I

LOCATION OF WILL

WATER WELL RECORD
ACT 3f4 Hi.

MICHIGAN DEPARTMENT .
OF /I/- /

PUBLIC HEALTH

OWMiR M. 3 OWNER OF WELL.

e/* «i»

FORMATION
tTVATHM

•tm. re
MTtower
1TKATWM

4 WELL D

S j£G*». M.I D

D H.IW. ** D
D

D
D Dv.

D

fj A*

. D Publtt S«»»tT.

D lfrtf>H«i O Air

n T^i. w.n n

O

O

7 CAiINC:

9 STATIC WATER LEVEL

10 PUMP1MC LIVtL Wbp. WH^ »n>i*M

••••• I .

_fl. mt lmi hn -••»•

11 WATER QUALITY >• Pvt« P*' MI||IM

12 WELL HEAD COMPLETION: D l« *r*~~* Pit

13 CROUTtNC: *— -
••II CnvMWT D Y«t D

T
14 lANITART:

W.ll •« O Y*t CB N.

15

•.»(
7- L J
l+CXCT

Tr*«: IS SvkiMnlkt* U

DJ- D
16 In trtl, •*•»»«••«. «!•>«» •( 4»1».

AOOU) i\*i'. B' . »-LL> "••.•

MTO <«

17 WATCR WELL CONTRACTOR'S CERTIFICATION

iltw4 D«t*.
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GIOlOOlCAt SU*V|V

-7 1976

LOCATION Of WELL ]_

Lapeer

WATER WELL RECORD
ACT It* PA ItM

MICHIGAN OEPAHTMCNT /V-

PUBLlCHfALTM

PI.IW. kna D'IKliO" llOffl *OM IKIOTMC1I

t U. N of Hendrie RdT,
Metanora -SW *SK •.

0̂0• E. of Gardner Rd.,
si..* M*̂ .> c.w>«wn̂ .i.>r.  Gardner'Rd.. Hei

FORMATION or
STIATUM

TO
MTTOM or

|T*ATUM

6 ' n». 10 MB.
3 OWNU O> WU.L:

A«*M

MU. OtrtH: ic»«»i»ix» Ow. •( Cm* !•!»»•

280 n. 8-19-76
1

M,^ D «*— D

^ *"• J1 ,
; Tmiiii«C W*tM«U

4 2<a
~ _ ••». t* *<i_n.t*

"v. i« ti. | Drive

Clay

CDry

i

pî y

58

63

U8_

ItCMIMi

67

, 0««.: _

, Lw<*n

."• .»»-

130

£28.
9 ITATIC WATIN LIVtt

9Q, t. «•!•• !»«• »«r»»««

"Seindatone
10

22 280
UVtl Ml«» I.

_L50_n.^.^(

IV IK Mru P«t Million:

Cltu>i«a> ICn

12 MLl H«AO

Kl 'HIM* A««t«r 11" *»•»• OfM*

.-D*.
D tMWUI* £] gPQ

<i. u 9 C A h.
1 4

15

Or*

Qj"

•l*v*tion. »ourc« Of (J*tl. rtC.

AOOCD M»*0 •> Otl:U«.

-CWMIIC1IO H

17 WATW WELL CONTHACTOrS CBTTIFICATION:
TNI. •*!! m»

TO aocn

10OV
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OtOLOGiCAL SlWVIr IAMTU No.

NOV 0 5 1973

I1 LOCATION Qf WEU. 1

WATER WELL RECORD
a ,
fM

MICHIGAN DPAKTMCNT , //_
' /

L a « « r
lo~n>n<a N«m»

Ketamora
t«Clt*«

14 6 N/X
Ana Dtr«ciiOff

S. of Dryd«n Rd.
£. of. Gardner.  ..

M* * CMV o< w*n !.•€«••  Gaxtlner Rd

3 OWMU OF wtLU

Carol Sheldon

-f-

1 1

1
FOMUTION

4 wf u. OIFT

380 n. 10-17-79

l » >
5 Q CaM« t»»l

Q H.II*. rw
6 utt: % Q

Driwi

**ii* SMMI* Q
Air

~ CASING:
DIM. &WCMMQ ! *•••*»: AM

THICK«U1
or

Otrm TO
MTTOM or
1TIATUM

t»
. t»

I
I Clay & Gravel

, Clay

Sandstone

455 1-55

71 380
9 STATIC WATM LfVtL

^0 H. k«t*K

10 UVU. M»Mr !

1 1 WATCT QUALITY m

Iran If «l icil

12 Mtu. HlAO COMPVITIOM-. Q m i.̂ muj-1 r.i

d riti*u A«MM> DQ tr1 A«»»t c»«*

TW LJ N*

CM»I« Q Mfl«Mt« B sr>'
^̂ •̂K Ĵ̂ B^UL k̂!̂

nnna

15

. V*«a

.n.i

D

16 . •(•vriion. voice* of data. «tc.

wtou iwo r o«»uli«. '"t-- riu.
•cowncrto tr

tr \-

17 WATO WELL COMTRACTO»rS CBTTIFICATION:
Thi» MII <••» 9t\\\mt *K»»I «>v iwi«4icii»n »•« tiut '»»«n i* true
I* tfi* M«I •• mt >n«»ii«»« •*• Mii*f.
• • " ' ' - ' - " - ^

• Itlttltto lu*l«Ul KAMI «(ll|TI4tl»C HO.

» 1,200 TrJr Cit Sri. T.»^»«Y«

100W l*«v. 11-Ml
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SAM»II M*.

JAN 0 6 1981

LOCATION Of WtU L

DC
WATER WELL RECORDACT iM »A \»m MICHIGAN D^AKTMCNT

QFPUBLIC; MIALTH

Lmpctr K«ta»ora HCS. 10 t/K

i K. £. of Garader Hd.
t k. S. of Dry.d«n.Rd.

Stf«« mni» t Cttv

3 OWMU 0' wtix:

«. R. Z. Cross

-i f-

1 1 1 Y
I

FOAUATlOM

4 WIU.

336 12-10-80

0*
ITI4TUH

M»TM TO
MTTMI Of

*T«1TUH

i „

Clay & Gravel

I -lay

•4*
20

-«*•
170

1 KMIN:

T— , «tainl«8s
.015

70 240

n. »a 316 n.
nipplf n«opr«ne packer

lay & Gravel 55 295
ft STATIC MATS* LIVtl

1 IC tt. »•>•• I

Clay

and stone

30 32

332

10 Pvwr<NC LIVIL *•>•- !

?Pf> t«. «H»fT

IKOt«H

Sajidstona &. Gravel 336
1 1 KATSD QUALITV i<« tan* p«f WllxK

icn

12 MU. HIAO COMPtXTION:

C^ »•«!•• A»rx &>•••

• •*Ora»MM.

D'
DJ-

.ft.

D

•••M»n__a^JM.

•( • !•• MM IT ir «CtM» .

16 at d«u. rtc? • 17 WATER WtU. CONTRACTOTS C0ITIFICATION:
TNi* « l̂ w*» •rill** •«••> •>* |«fl»4l«li«l> MM <»>•

»• H»l H* *•!••«.

//HO ;"J:T ;;. o- .TLL
• Itl lTtttO IMOUI nutt

5200
•Itlltk*TlOii HO.

T

tr •>••-»

100M
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simvtv

1 G 1970

1
Lu

2

LOCATION Of WELL
M»V

tone* And Duvclion fia

ni OM»**« 4 C itv of »

1 1

I '_ .

1 - 1
1 — J.--I
1 1
1 1

1 1 1
"' 1 '

I

WATER WELL RECORD MICHIGAN DEPARTMENT /y- ^~
ACT 1*1 »A 1M» OF J

PUBLICHEALTH
TUO.MOD N*<»» Piariicn «n t«cli»" Nun««i Tmrn NM<4<*< . *i«n NK^C.I

M«t»mor» y, %- ^ |i- k dV$. 1 I00w.

oil LoctnwT
1IOM »«l

Y
| M 1 .

1

*• tb*vt< MOB:

FORMATION

Dry Gr»v«l

C1«T

Stnd

- r: ^««-Ti

^

'

.4

16

^

) *
M̂il • •-•

«OOtO MfO IT

•COMfOtb •'

Of^M TO wOC"

• •«€' il

G^

•ci»c> • >.

ex

100

100

25

-

.

Ov dMA. 0tC.

T|U MU

••

DirtH it
•orroMO*
ITVATIM

100.

200

225

23A

3 OWMU O' mrltu
Edward Homer

*~— 

238 n. *2/22/78
s Q Cat* IMI ' 3 *~~* O °«~«" O 0<«

D M.IIO. ,w n JM<«« o •— Q

rj impMiwA Q Air CwM0fti«Mf«v Q C«*wwci**

[->«,«.„ • n

8 ICMIN:

••M.̂ . 234 •„. ̂  • 238 V

»-»"..: 1. 3 1/2 ft. 3" Ptt>«
1. 3" K.Pmfe -

• STATIC WATU UVU.

g^ < n. *•>•• !•«• i»t»o»
10 l>Xiko*iMC UVU •*!•» >••« ttwlM*

1 1 WATW QUAirT> in »«n» »«t txilHM):

MMdflM* - Olh«

Tr*lLL KIAO CCH»XmON: Q in AM,..̂  ..,

n C^^aa f3 - ("I

Oo»li>: h«. 0 fi. IB 200. H.

75 *— W D^e,̂ . «UpHr T.nk T—

1 5 ̂ u^^* n '

17 WATO WELL CONTRACTOTS CERTIFICATION:

I* «« •*•! •» •» tnowlo*** »nd Mli«1.

KIllTIItO lutmCll >AM| ' »t»<»tf»TiO« lie.

**••.. 2265 Rolllni St. Flint Vileh 48507

Sn»«M ^^'^•- - I'.rrh 11 '7H
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510100 :
\Jf KUBLH- MtALiri

WELL AND PUMP

LOC-TlQN 0* ,

USlJiIlOHA 9 v« a» 'A 14 6 N/S 10 f/w
1 OWMtN 0« WtU.

,~
k On erw«n *•*'«! Ua

^̂ 3^L»C«I« «r<IK '•' S*«tCfl M**

1
._ J

1

. - _)_— .
l > >
T

l

'

r — iX '
Y
|

* vrtu. Mrrx

357*
;o«»»»t

8/25/05

D ...... i «•«

Q TVW hi
n IMI »*«• n !«•« i*

O

FORMATION D£SC*'»TION o»
ITMTUH

Red t stones 80

wnwi a*
rnuruM

*- D
*»•••« U

80

rtoney cl*ved CTEVB! & cl*y 185 265
t SCfttIN ffl H«1

Ieyer§!
l«t.

92 357
Swi'C*un . t« "̂>

j Wli

l_n
ITATIC WATt* UVtt

•0 ^4/
0 » M

•; WILL G«OuT|0>
Ne •o _^J7" <

T«. aap-tlfl OVUM* 14tt D-MM* _JL

ST« D •»

.«*•*

omnon
-AJPI** t> • *

— u— fl^ ^ /

I-trol

te w*n« wtu coN-nuaon's ct«mncATios
TH.I •»• VM *r«M »»••• m« (M»il»C1H« ••>* MM >«B«n it ttut

/' . Drilled ry: Robert l^ilcox
V #44-1689

06?«

^nn r T..

^ f̂̂ ^S^

at
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OKXOOICAL SUHVIV SAMPII No.

J.UL 02 1981 -

J
1 LOCATION Of WELL L

WATER WELL RECORD
ACT U4 PA 1M* /

MICHIGAN D^AJTTMiNT

PUB.I
Of

IC HtALTH
/ff

owtWMD Norn*

:.ZT/U:O?.A :ie VBTT H 14. 6 N-X 10
pining* Ana Dirociian tram *e«« l«i*rMe>io««

v rile S. of CJardner Hd.

SirMt •••>•*• 1 Citv <H Will Locwlon

3 OWNUI

I Mich I

— *
1

1

- -1

1, , M,*L( " |

T
» -

1

4 WILL OVTH: lc»«»lliXI OM« •* COTVMIMM

300 n. - 4/3/31
O
D Hwit*. rM

> UM:

D ijn*n
fl••••X

O O»«»
D •*«*

D °«*

7 CASING:
DIM.

D I

Q C«

«WMO«O ih«n^»u*

FOflMATION
TMICIHIM

or
TO

MTTOM Of
ITIATUM

> SCUM*

s a ndy red clay 20 20

ve 30 50
iiot/aou*,
Sot I .ftl

sejid** c"1 a^ed r""*s.vê 10 50
» STATIC WATIM LlVtL

ce""i'*"ted crave! 15 • 75

35 160

ci'e? clav 15 T75

LIVU. *••<
4

. *«.

. n.

MM. MMBHM •

rttz air

(L 3"tor<es 57 252
1 1 WAT9 QLTALmr in >«rt» Fv Million:

Iran l»«l ,. ' CM»I«M ten

=ixed 12 wfu. HIAO

O Plt

: Q,,

" M»« CrM*

n tliie}: lnoaTsf _ad

50 ^ SE
•Mil «l*l<

,~ 3eT>*le
Q N*

16

MM) tr OMUO. l»« m.
220

; \\ i
.MD-* D •"'

Of PTM K) » (HI (MIT l» ICUtl

16 Hcnwru. *!«vrtion. coirc* of Oru. etc.

Drilled Ty: "obcrt" Tilcox
- c^-1639

17 WATBtltfEU. CONTrUCtOirS CBtTIFICATION:
Thl» «•!! OH Will** vlM«r «* |HllMie<^«« XM Ml* l«B«n 1* *••

kttllTKU tUIHUt (AMI»«ut ••

.
. .i-(ji..^ • 4--— vX_;J

K(tl|Tt»Tl»ii •«.

Laoecr I.e. Colv^yieiville .

JOOM <K*v.
/ iinxMino mmiiiHTiTivt
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' *



GIC..OG ii. s.
.•-, 'JO £ .

I MtN I \Jf rUBUL MtALIM

".- WATER WELL AND PUMP RECORD
NUMIIN /

v O C A T . Q * Of W E L L 'L ' '
Co*«'» , *»W«»*IO *«•*• (PfMfl*"

L*p*>«r I Mctaaora : '/.
"• Hi"-:. *«• 0>'«ct on *»o«* Ao«a tmttMCi'O''

I'tmllc South ot Dryomn Road; 600 £t E*«t of
Blood Road

Si'««' AeO'tti k CMT efw«n L»C«I»" - BlOOd Rosd*

-

i
f. _ j

-_- , — T — ,

lv»> VMICK U*B

t'"'

1

"• %'. (15 ' « Nw ' " 1ft EV*1

Mr. « Mrs. Xndarsoa
*•*••!>

'

« wtu. Of *TM ttii«»ni»»i ; Omt •• C*I«IIM i» i

130 * : JUM 16. 1913
8 DC—** SMWY . Oon>** DO««

D '"i *•« D T»w i* »u»« G

•^ U0 ̂ •****>* ! ft^i^eft 1 ff

Of (OTTOH
•» *Z.5 I

6«cmt« D>* «•» D-^mt^
^̂ ^«. -r to

Q f «

UN*

1 1 i "»o
IB

*—-- ^ <J*g>»

10

»••«••• C i«««"*iC«»«

I $t»TlC WA1|» LlVtL

. I' !»•• .

. H •»!•• .

LG 'M

• i WILL

Ho ^_* '»• ^ ^fl It

JL>^CI«K.

£ '•»•

ITi *UM» Q ,W1 Out

*

.. ... . ...
•

r L v
} i-E.

L»^w * Ow •«( 1PP n

710

JUI ^"S'M

250
111 „_.nw „„ ' 10 WATJP WtNO. , TR., .̂  ...

•COMIC)tO tT

*' AI?fTION it

ILCVJkTKW

6/J7/83
-.0*0 Trnt
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1 3 «MI 1 Or«>«««7 [3 »•• D ••«n MM c«Mm n
14

Oll«BII«B

16 . •i«v*non. Mxrc* of Ort». «tc. 17 WATW WEU CONTHACTWS CCTTIFICATION:
Mr iu(i*fllcl>O« •"• I'M*

»Cfl|T|«CO lUtKltl

100t.'
«F
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I 1 LOCATION or "ELL

J I I II I II

WATER WELL RECORD
ACT m PA 1M5

~^//«/,* A _

I I I II I II I I I

MICHIGAN DEPARTMENT

PUtLIC HEALTH **

>«M« A*4 Dlrvnlvt inm R»ad lm«r>*«li*>» .

, J f# C•."'*'• ±* (Uo<<t»)
^ * ** / / s* . *

OP WELL:

»"»,. .Mr... 4 City .(••II />! < tA .

FORMATION
ITVATWM

•err* T»
TT*M»

•TUT MM

4 WELL DEPTH: DM* •* ri»,im««

±J

s ja c^w *»! D
O »MH«)̂  D D _

E IL/,_ "y-
D

D )•*••«•* O Air

O T..t •.!! O _

D
Q UI

iHwifkti "t

D«w*

I »»ttM__^L»k«/h.

B tCRIEN:

" '* .01..L

SMX /9/^

s~ w^^2^_»,. ^

_^*>< yf "iJ.'^^y* tJ*ar**eu* i-*//

9 STATIC »ATER LEV(L

10 PUMP1NC

7

Jl.

.»«.

-fcr..

11 WATER QUALITY to Parn Pv« Mllllw:

In- (P.) O.I«rî M (O)_

hU»*i

12 WILL HEAD COMPLCTIOM: D >-

Jill.., A4»f*»< xSl 12

13 OROUTING: x
•.II Ci..i>T> O YM/£|j M»

M^Mt«l[ O HMt Cll D.

14 SAMITART

U N«

IS POMP:

RK

D
D

1)6

CMTO M2 lltf

17 «ATt* *ILL CONTRACTOR'S CtKTIPlCATlOM:

ThU ««ll •••
Uit •! mj

• 4«iSTC*l« •€•*•*•«?!•• •«.
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-o-
CHAIN OF CUSTODY RECORD

PROJECT NAME

SAMPLER! i

foj
STA.NO. DATE TIMC STATION LOCATION

NO
OF

CON-
TAINERS

SAMPLE TfPE

•6
"i

*
SAi

v--^f^ap
0

VA
I

*

REMARKS

INDICATE
•OIL/WATER/AM

SEDIMENT/8LUOOC

5
^

4-

RELINQUISHE DATE/TIME RECEIVED it' CtlANATUNII RELINQUISHED DATE/TIME RECEIVED BY- <«I«NATUMCI

9ELINOUISHEOBYi(»MATUMI DATE/TIME RECEIVED •TMU«HATU«I> REUINOUISHEO BY> DATE/TIME RECEIVED BY- (si«NATu*f >

CUMOUISH£0 it'aCUM

» •

DATE/TIME RECEIVED FOR DISPOSAL BY- -I DATE/TIME REMARKS
(MCHATlMfll

ECJORCANCQ



o —_—u
CHAIN OF CUSTODY RECORD

fMOJCCT MO. mojccr HAUC

STA.Mo OATf ti STATION LOCATION

NO
or

CON-
TAINERS

SAMPLE TY«

Itt

-L*-

y -J
Ck
•z
•x
CL

tu
J

REMARKS

INDICATE
SOIL/WATER/AJR

SEDIMENT/ SLUOOC

RELINQUISHED BV'ttMMAnMC) DATE/TIME RECEIVED BY' (tiMATUdO RELINQUISHED BYMMMATiMll DATE/TIME RECEIVED BY- (ntNATUNl»

RELINQUISHED BY- ti»4»«ATU««» DATE /TIME RECEIVED BY' iM«MATumi RELINQUISHED BY> (•IMATUMCI DATE/TIME RECEIVED BY'(fi«NAru«ll

RELINQUISHED BY' (•••NAruHCl

I .

DATE /TIME RECEIVED FOR DISPOSAL BYi I DATE/TIME REMARKS
IMAMATUMC)

ECJORDANCQ





o
CHAIN OF CUSTODY RECORD

PROJECT Ma

PLERS I

NAMC

ATtMIII

8TA. NO. DATE TIMf
8

STATIOM LOCATION

Nd
OF

COM-
TAJNEM

SAMPLE TYPE

CL.

o
\

REMARKS

INDICATE
SOIL/WATER/AM

SEDIMENT/ SLUOOE

1-

RELINQUISHED it' (SMMATUM) DATE /TIME RECEIVED BY< MELINOUISHCOtYilMWUTiMll DATE/TIME RECEIVED BY' ISUNATUNCI

RELINQUISHED BYMMMATOMI DATE/TIME KECE1VEO »Y' IMMATIMII MELINQUISHCOBYi|ti«NAriNlO DATE/TIME RECEIVED BY>i»i«N«ru«it

RELINQUISHED BY> (SMNATuaci

I .

D A T E / T I M E RECEIVED FOR DISPOSAL BY- I DATE/TIME REMARKS
(WCMATlMf)

ECJORCANCQ



•a
CHAIN OF CUSTODY RECORP

PftOJECT NO. PftOJECT NAMt

SAMPLERS IU*uw«fl

STA.NO. DATE TIMC
8

STATKW LOCATION

NQ

COH-
TAINCM

SAMPLE TYPE

J
o

•-2.
Ui

O
REMARKS

INDICATE
SOIt/WATEN/AM

SEDIMENT/ SLUO4C •

mq ^J

RELINOUlSHCQJIft (MMATUM) DATE/TIME RECEIVED iY- UIMATMI) MELMOUI8HCO tY>|MMiAfiMll DATE/TIME RECEIVED 8Y> UI«MATUMII

RELINQUISHED SY>(M«ATuw» DATE/TIME RECEIVED §Y' (t4»HATU«ll RELINQUISHED BY> itiMtATiMCI DATE/TIME KECEIVEOBY>|ti«NATURi)

RELINQUISHED IY> | (MMATwftcl

, .
DATE/TIME RECEIVED FOR DISPOSAL IY> ] DATE/TIME (REMARKS

IMMMTIMI)

ECJORCWNCQ



o
CHAIN OF CUSTODY RECORD

PMMCCT NO. PROJECT NAMf

STA..NO. DATE TIME 1 ST4TIOK LOCATION

' NO
or

CON-
TAINERS

SAMM.K

33

o
vA

\

REMARKS

INDICATE .
SOIL/WATER/AM

SEDIMENT/ M.U04C

M\A-\\

'

V

OATC/TIME

JlFSj

RECEIVED it" I»I«NATUBC) RELINQUISHED tYMMWUTtMII DATE/TIME RECEIVED BY> ui«NATum»

RELINOUISHEO •VIMNATUMI DATE /TIME RECEIVED BYi (SI«*ATU*I| RELWQUtSHEOBYMtiMATiMO DATE/TIME /IECEIVED BY> («I«MATU«(|

AELINOUISHED §Y' UMHATWIICI DATE /TIME RECEIVED FOR DISPOSAL BYi I DATE/TIME REMARKS
IMCIUTVMIKt

I

ECJORDANCQ

-7



,

.

_

1

1

/~\
.

1
r
j.

*PROJECT NO.

SAMPLERS l*l«

STA. NO. DATE

IM-DWq

*

"

PROJECT NAMC

ATWHI)
.A 1 l>%

•Lf^y ,

TIME

Z'̂

• .fl

i
3

• 0.̂ 4

i
/

-
RELINQUISHED BYi f SMMAnMtl

RELINQUISHED BY'lSMJUTuMI

RELINQUISHED BY' (SMNATuMl

4 •
*

^pfr

• • _ •

CHAIN OF CUSTODY RECORD

^^
&

STATION LOCATION

-

MV^-II^D

DATE/

OATE>

DATE/

'TIME

'TIME

'TIME

NO

TAINERS

i"4-1 l

*•

RECEIVED BY' (»I«NATUIIII

Sv-^vs^;
RECEIVED BY' IM»NATUMC>

RECEIVED FOR DISPOSAL BY*
(WtMATUftll

SAMPLE TYPE

4
'$

.̂

|

|

,

§

|

-x

\

ZJL
-̂ .

I

^

|

RELINQUISHED BY>(»l«MATiM

RELINQUISHED BY' (SIMATIM

DATE /TIME

*1
J
Ck

•

J

1
rj

I

Q
vn

V

vS

1

«1 DATE/

n DATE/

1̂1

TIME

TIME

X

1
^\J]

>

r

^

REMARKS

INDICATE
SOIL/WATER/AIR

SEDIMENT/ SLUOOC

.

tydfCTtJL.

-•
,

.

RECEIVED BY' <SI«NATUMC»

RECEIVED BY'l*i«NATU«C)

REMARKS

'

ECJORDANCQ



o ——o
CHAIN OF CUSTODY RECORD

PAV-JLoF

PROJECT PROJECT NAMC

SAMPLERS

STA.NO. DATE TIME
8 STATION LOCATION

NO
OF

CON-
TAINERS

SAMPLE TYPE

3
'I; h

REMARKS

INDICATE
SOIL/WATER/AM

SEDIMENT/ SLUDOE

Yi («4MAT\Mc> OATE/THHC RECEIVED •* RELINQUISHED*;* | MMUTUMI DATE/TIME RECEIVED BY- itiCNATUNCI

MCLINOUl O •VMtMNATUMI DATE /TIME RECEIVED BY> <S4«MATUHI) RELINQUISHED BY' (•iMATtMCJ DATE/TIME RECEIVED BY><SI«NATU*«)

* JIELINOUI3HEO iY- Ui«NATUMI DATE /TIME DISPOSAL BY- | DATE,/TIME REMARKS

t •

ECJORCANCQ



I

'\ "w LJ p/^Rofj^
CHAIN OF CUSTODY RECORD

PROJECT NO. 1

iW^-OO.
PROJECT NAME

MstAMfllA ÎTB-
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DATE>

'TIME

'TIME

DATE /TIME

r ;

x

.* .
'

k

•

-

RECEIVED BY< I«I«NAT«MC)

SbluJi% (— •ytsi**&'ZA.

RECEIVED BY' <14«NATU«II

RECEIVED FOR DISPOSAL BY*
|«l««ATlMf)

-
v .,''

•

~

•

,

RELINQUISHED BY>|MMAT1MI]

RELINQUISHED BY' (BiMATuftll

DATE /TIME

/' .

* •

#

1

DATE/

DATE/

•

•

.

TIME R

TIME *

REMARKS

.'. *i

3

RECQVEDBYMSICMATUMI

RECEIVED BY>(«i«NAm*«

— ECJORCANCXD



CHAM OF CUSTODY RECORD

MOJCCTNO. PROJCCT NAME

•TATIQN LOCATION ' .

N<S
Of .

CON-
TAINERS

_ SAMTLI TVPI

1

V

1
• I

0

1

REMARKS

INDICATE
SOIL/WATER/AM

i:
Ir
i

DATE/TIME MECOVEOBY RELINQUISH) BY>(««MATUNCI DATE/TIME RECQVEDBY

/DATE /TIME RECEIVED BYMSiMATum) RELINQUISHED BYi DATE/TIME RECEIVED BY> isicnATUMft

RELINQUISHED BY' IS»MATUK1 DATE /TIME RECEIVED POM DISPOSAL BYi
(MMATUM)

DATE/TIME

I

1 REMARKS

-ECJORCANOQ



1>
CHAIN OF CUSTODY RECORD

PROJECT NO. 1

44&<T-9/

NIOJECT NAM

fffTHMO*

I

r*
SAMPLERS IfMMAT'iMC) /^ • 4 7

Uv,;/, *tM,;3r&- : / ' j -*±
sA.NO.

^

•
•

t

- •

1
r
<^_
\l

DATE

^«

• t
TIME

/SiC

•

• C

i

(

|
/

ELINQUISHED BY- (SMMATMC)

^,,^ .̂Tb^b"
CLINOUISHC'D tY îbwuTuM)
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Table 1. Results of quality control aeasur
parameters.

ts for selected aquatic

JLlkAliuiCT

AIMO&IA

Chloride

Oil and Crease

Pbenolics
(in ugyi)

Sulfate

Total KJeldahl
Nitrogen

Total Organic
Carbon

Total Phosphorus

Date
of

9/04/85
9/05/85

9/09/85
9/11/85
9/19/85

9/10/85

9/05/85
9/10/85

9/14/85
9/16/85
9/18/85
9/19/85

9/09/85

9/12/85
9/24/85
9/24/85

9/12/85
9/12/85
9/12/85
9/12/85
9/12/85

9/06/85
9/11/85

Measured
Value
(•€/!)

33.9
34.3

1.46
1.45
1.57

79.8

19.1
21. a
34*. 7
33.6
34.3
34.3

88.9

4.55
4.41
4.62

58.8
59.3
58.8
58.4
59.8

0.99
0.97

•4

EPA Reference Standard
True Value
(•t/1)

34.4
34.4

1.52
1.52
1.52

80.8

20.0*
20.0

36.0
36.0
36.0
36.0

95.3

4.78
4.7.8
4.78

61.3
61.3
61.3
61.3
61.3

1.03
1.03

Acceptance langV
(mt/l)

31.1 - 37.7
31.1 - 37.7

I.,}*-* 1.70

1.3V- U70

75.5 - 86.3

15.4 - 22.8
15.4 - 22.8

HA2
HA
HA
^^ V

83.5 -103.3

4.32 - 5.44
4.32 - 5.44
4.32 - 5.U

49.2 - 72.0
49.2 - 72.0
49.2 - 72.0
49.2 - 72.0
49.2 - 72.0

0.94 - 1.18
0.94 - 1.18

1 Corresponds to the.reported 9SZ confidence interval of the
standard's true ralue. ,

2 * itC v,"
•A - Hot aTailable for this EPA Reference Standard.

*$ o



Table 2. Results of qualify control measurements for selected •leant*.

Date
of

Parameter analysis

antimony

Arsenic 9/13/85
9/13/85
9/13/85

r*4mi.m 9/05/9''
9/05/85
9/05/85

Calcium 9/17/85
9/17/85
9/17/85

Chromium 9/18/85
9/18/85
9/18/85

Copper 9/09/85
9/09/85 .
9/09/85

Iron 9/06/85
9/06/85
9/06/85

Lead . 8/30/85
8/30/85
8/30/85

Magnesium 9/16/85
9/16/85
9/16/85

Mercury 9/11/85
9/11/85
9/U/85

Mlckel 9/05/85
9/05/85
9/05/85

Measured
Value

(mk/1)

HO*

0.025
0.024
0.023

0.030
0.035
0.032

7.24
7.20
6.90

0.248
0.220
0.250

0.290
0.330
0.300

0.814
0.780
0.730

0.358
0.350
0,410

0.486
0.470
0.450

0.313
0.251
0.244

0.178
0.200
0.180

*PA Reference Standard
True Value acceptance Range1

(mt/1) (mc/1)

0.102

0.027
0.027
0.027

0.037
0.037
0.037

.1

7.50
7.50
7.50

0.258
0.258
0.258

0.335
0.335
0.335

0.789
0*789
0.789

0.430
0.430
0.'430

0.500
0.500
0.500

0.3QP
0.300
0.300

0.206
•0.206
0.206

. 0.082 - 0.122

0.022 - 0.032
0.022 - 0.032
0.022.- 0.032

0.030 - 0.044
0.030 - 0.044
0.030 -;0.044

6.00 - 9.00
. 6.00 - 9.00

6.00 - 9.00

0.206 - 0.310
0.206 -> 0.310
0.206 -.0.310

0.268 -'0.402
' 0.268 - 0.'402

0.268 - 0.402

0.631 - 0.947
0.631 - 0.947
0.631 - O.ty?

0.344 - 0.516
. 0.344 - 0.516

0.344 -M.516

0.400 -.0.600'
0.400 - 0.600
0.400 - 0.600

0.240 - 0.360
0.240 - 0.360
0.240 - 0.360

0.165 - 0.247
0.165 - 0.247
0.165 - 0.247



JS.-.-.

Tabla 2. (contlnuad)

e

?araaatar

PotaasluB

Salaniusi

Sodiua

Zinc

Data

Analysis

9/10/85
9/10/85
9/10/85

9/11/85
9/11/85
9/11/85

9/10/85
9/10/85
9/10/85

9/09/85
9/09/85
9/09/85

Maaaurad
Valua
(w/1)

1.37
1.30
1.20

0.010
0.009
0.010

1.61
1.30
1.30

0.358
0.390
0.390

EPA lafaranca Standard
Trua Valua Accaptanca laafâ
(•c/1) (•>/!)

1.50
1.50
1.50

0.010
0.010
0.010

1.50
1.50
1.50

0.415
0.415
0.415 .

A. 20 - i;80
/ 1.20 - 1.80

1.20 - 1.80

0.008- 0.012
0.008- 0.012
0.008- 0.012

1.20 - 1.80
1.20 - 1.80
1.20 - 1.80

0.332- 0.498
0.332- 0.498
0.332- 0.498 /

Correspond* co 80 - 120Z r«coT«ry of cb* standard afcar b«lns
procaasad through loa antirs analytical procadura.

Mot eovplatad dua to laap fallura. Hav laap obtalnad, analjaaa
undarway, and axpact to forward raaultt during vaak of Ootobar 7.
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Table 3. Raeulta of
September

Compound

Methylene chloride

1 , 1 , -dichloroethene

quality control •eaeureaents conducted on
19, 1985 for volatile organic coapounde.

Measured
Value
(ui/1)

34.9

30.0

Trane-l,2-dlchlaroethene 65.6

1 ,2-dlchloroethane

Carbon tetrachlaride

1 , 2-dlchloropropane

Trichloroethene

DlbroeochloroBMthane

38.0

28.6

43.1

51.2

42.9

v 1,1,2,2-tetrachloroethana 66.9

Chlorobenzene 30.9

EPA Reference
True Value
(iic/1)

40.0

20.8

55.2

25.0

26.6

40.0 "•<

49.6

29.6

50.6

40.4

Standard,

T - - _ - A '-
•V

WP 781 ,
Acceptance iange*

D -

D -

29.8 -

12.'3 -

. 18.6 -

D -

35.2 -

15.7 -

23.3 -

14. .9 -

88.4

48.7

86.1

38.8

37.2 •"•*

84.0

77.9

44& '

79.4

64.6

Correeponde to EPA's specified acceptance range' for percent recovery
for Mthod 624.

D - Detected; result euet be greater than zero.
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.Tabla 4A
Raaults of Quality Control Maaauraawnta Condoctad ori

Saptaabar 24, 1985 for" Saai-Volatlla Organic
Coayounda in IPA Rafaranca Standard VP482. -
laaa/Nautral Ixtractablaa 1,-Concantrata 2

V«lM
EPA Rafaranca Standard. VJP462

Valua Accaptanca Ranga*

Bia-2-chloroathylathar
1 i 3-Dichlorobanzana
1 2-Dichlorobanxana
Nitroaodipropy laaina
laophorona

Haaach lorobutadiana
2 'Ch loronaph thai ana-
2 , 6-Dinitrotoluana
2 , 4-Dioltrotoluana
Diachylphthalata

Phananthxana
Dibntylphthalata

B ao*o ( a ) anthr acana
» Oioctylphthalata
. Banco (k)fluoranthana

293
117
211
350
115

ua 257
166
91

. 154
243
271
107
294 *
163
299
458

H6
474

253
148 "
250
352 '
149
255
256
157
251

. 229
277
254
350

• 202 '
252
296
315
230
246

' 31-400
• D-255
80-323
D-610

•• 31-292
64-469
113*364
38-261
151-296-
115-362
108-365
D-290

' D-532
109-242
3-297

, . ̂155-343
104-450
9-336
27-399t

•

1\.

-;v*f

••

•
•

Corraapooda to EPA's sp«cifiad accapu
(Uthod 625.

D • D«t«ct«d; raaolt mat b« graatar than saxo.

M rang* for pareaat raeovary for

10.65,92
0001.0.0



Tabla 41 . ' . •
EMU It* of Quality Control Maaaoraaianta Cohductad an

Sapiaabar 24, 1985 for jSaail-VolatH* Organic*
Caapouad* la 'tPA Rafaranca Standard VP482,
Baaa/Nautral Lxtractablaa II, Coocantrata 4

1 ,4-Dichlorohaniana
tit (2-chloroisopropyl)athar
Ha* ar h loroachana
Nitrobansaaa

Fluorwi*
4-Cbloroptmyl ph*nyl«th«r

Fluor inth«n«
lutylbcâ yl phth«l«t«
Qiry««i*

l«nzo(b) floor antfiao*

Valu*

221*
343
176
310
213

1B6
187
344
312
203
382
385
348 .
331
225
270
'135
324

EPA l«f«r«nc« Standard. WP48Z
Tiu» Valu* Acc«pt

(ux/L)

251
204
303
373
,250

197
250
374
373
200
301
250
209
153
203
224
204
300

50-311
.73-33J
121-342
131-671
53-333
0-452

93-286
148-303
94-591

198-474
54-2M
78-412
0-380

36-393
12-242
49-323
36-365
D-463
D-657

* Corresponds to EPA1* «p«cifi*d •cctptaac* rant* for p«rc«at r«cov«ry
for Hathod 625. . . .

s ,

D • Datactad; raJult au«t ba fraatar than xaro.

10.85.92
0002.0.0



Tabl* 4C
Results of Qiullty Control M«*sur*Mnta Conducted

September 24, 1985 for S«al-VoUtil« Or(«ale
Compounds in EPA Reference Standard VP881,

Acid Extractablea, Concentrate 2

Measured EPA »«f«r«oc« St«nd*rd. WP482
Tra* Valu* Acceptance R«nf«*
(u»/L) - (vt/L)

2-ChlorpplMaol
2-NitroptMnol
Phraol

2,4-Didiloro>h«aol
2,4,6-TrichlorophMol
4-Chloro-3-MtAylpaaaol

P*nt«chloroph*ool
4-Hitropb»nol

334
197
14«
122
1S5
139
102
492
296

' 76

300
250
250
150
250
250'
225
750
375
250

69-402
73-455
13-280
48-179
98-338
93-360
50-331

D-1.358
53-660
D-330

Corrupoada to EPA'i ip«cifi*d •cc«ptanc«
ttechod 625.

for p«rc«nt r«cov»ry for

D • D«t*ct*d; ruulc Bu«t b« Chan z«ro.

10.85.92
0003.0.0



T«bU 40
of Qa«lity Control H***ur*Mnts Conducted

S«ptMb«r 24, 1985 for SMi-VolAtiU Organic
in EPA R«f«r«ae« Standard

Cooc«atrAC« 4

EPA R«f*rwie« StAiMUrd. VP442

teu-nc
Eadoculfcn I
4.V-DOE
4,4'-DDT

V»lu*
(u«/U

91
24
44

> 33

True Valu*
(uc/L)

i
200
150
40
30

Acceptance Ruf**
(uc/LV

4«-29t
HA

2-54
D-61

* CorrMpood* to EPi't ap^clfiad *cc*ptanc« raa«« for p«xc«nt rtcovary for
Maciiod 625.

NA" Not *viil*bl«i ruvc* not provided by EPA.

D • D«t»cc«d; rtault «u*t b« ^r»»t»r tkan i«rp.

10.AJ.92
0004.0.0
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aiOlOQlCAL iUtVIT

|1 LOC
JCo^T-

LOCATION Of WtU. L

WATER WELL RECORD
ACT n* PA i»« MICHIGAN D6PAITTMENT

Qf
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t«cl»««» HJKI

O»«t«r»e» , — p
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(UOCOOiCAk tuavn tM«U *».

*** WATER WELL RECORD
ACT2M »A1M(
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c
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GEOLOGICAL SUMVCY SAMPLE Ma.

1 LOCATION 0^ WILL

WATER WELL IICORD
ACT JW PA 1M*

1 I l l ' l l 1 I I II ! fli I I I
r

?£*/
MICHIGAN DEPARTMENT

or
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C*"""T/
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AH C
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Sir O7 1973
LOCATION Qf WtLL 1_

CEG3D! l
WATER WELL RECORD /

• ACT »»• »A l>« . '

MicmoiN OE^ARTMZNT
Of '

IC HEALTH
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IM««C> A»o Ouvoion tion> M*M l>H<l>MCli
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:OT> !••• •write*

20

fi .
1 1 WATW QUAJ.ITT

IfWI !>•!
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LOCATION Of WILL L
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WATER WELL RECORD
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n T i C rfifi- clt-ed 79
iHt.'&WM .

• 0 *UM*iNC Llvtl

?Q^ t, .n rith leir

6?
C • M

«-
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GIOtOO'CAl. lUKVO

WATER WILL RECORD
AC* J»*

' LOCATION QF WELL I
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W).

r.

17 WATCH WCU CONTOACTDrS CPniFICATlON
THif <Mll t»*t Will**
ro in* M»t ei m* k

•,,^1-iinn?^ ;. •!!

«»qn i» IfM

• (ti|TC*(0

iPTH TO

100M

GEOLOGICAL SURVEY COPY



GIOLOGICAL SuftVfY VAMFlI Me.

GEOLOGICAL SURVEY COPY



OKXOGiCAi

J'JN :•* 1372 WATER WEU RECORD
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WATER WELL RECORD
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»U«»*T JAMPUt H*.
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WATER WELL RECORD
ACT *H P* IH5
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WATER WELL RECORD
ACT >M PA IMS
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I 1 I I I I I I I - I I I I I
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lutvtY UMPLI M*.
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II II III I I II I II I I I

\ LOCATIOHOP WILL

WATER WELL RECORD
ACT 7M PA IMS
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GIOLOCICAL DC
'< -•> 1973

I' LOCATION Of WELL _ 1_

WATER WEU RECORD
ACT 1*4 »A IM*

MCHIQAN OEPAimieNT //- <f
/O /

'
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. t̂ H«e« 1 It.

/it.
v«« s •!

I ̂ ^/ ' »

n ^

ftKUflc.

OQ 00

'•m

CO
9 IT ATI C WATWUVtt
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OIOIOOICAL KWVtV IAA^X.1 M».

JAN • 2 1976

p LOCATION OP wiu. T_

WATER WEIL RECORD
ACTJM PA IMft

.MCHIGAN OIFAJm«NT -
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TIM* ••n *•• *»i
I* !*• •*•! •» my l

. J20O Talay City

GEOLOGICAL SURVEY COPY



. \ _~ _«.
•UMV1V SAM*J M*.

& 0 S 1375

1 LOCATION O^WCU.

WATER WELL RECORD
ACT n* »A 1M»

• MICHIGAN 'D&ARTMCNT //-//
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>
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17 WATCH WCU CONTMACTOrS CERTIFICATION:-
Tkn ••n *•• •iliiM malt my twiMwiHw «IM IM* t«»«n i« VM

IK* I

1T1*' .».,!.*f.oi?^7-•WSl»TT«tD

DCfTH 10 loot

0*7* 100M l«**v. 12-Ml
*£- nmnrmmnnnntvr j««« 6-15-75
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SAMPlI ta».

9 IDC

1 VPCATlON Of WCU.

WATER WELL RECORD
ACT 2M PA iMt

POB.IC HEALTH

Lapaar Mttamora 1£)

Vill*g« of Matanora. Hart's Pl»t
Blqpk 4, Lota 12 & 13

»M» k CltV*»1 W*ll

IM*>« «iti» I" in ••ciiaMl

•l'
I
1
1

1

1 f
U— ) Mill

1

1

\

1

1

1

Villas* of Mataaorm
i

» » > •1
|2 . FORMATION

TMlCllUt oirrn TO
MTTOM or

3 OWMM 0» MLU _
. Idaa Cantar Construction
,3830 Corunna Rd., • •
Flint. Michigan * . '

Otnn: \

350 2-3-?5

Q MDlMb r^

Q

* D

Oriw. Q D««

»«™<

7 CASING:

'**"
Q ! M«.f««:

•'. «•*•»•" tt.

N« f"

Dry graval IfO
BtCMIN:

Qlay 90 130 .it. i .*•
Dry graval 10 140

dlay ft Bouldari 155 ^95
9 (TATtC WATW LJVtV.

130

x<a*ndatona 55 350
10 PUMPING UVIL *•»••» >

160 ___ ft. M».^ ,r»

11 HATM OUAXITV m ftm »» MIHl**t

Olk«<

12 «»tU MIAD

»HI 12" 0<M*

fi i. 295
TTj

JW «-i_«v—_2
•^tvAP.O^JH.

220

TVMC QbM

D-
Kit » (•• i»«tT l> ICIMI

C

16 A«n«rU>*l«vmion. MM«C« of dna. «tc.

wou) INFO BY oman. rru< NU
•cbtmctrc tr

• )
-t'!:. TO IfCX i

17 WATER WELL CONTRACTOR'S CBTTIFICATION:
Thi» mil w»« «>niM ••*•> my ivri*«m
I* IM *••! •< •>» k«*vt«M** «n< *•!•«<.

ft?8?-
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GIOkOOICAI. luftvl* l**n.r M.

N O V
I' LOCATION QF WELL L

WATER WELL RECORD
ACT n*. PA i M§

WCHIGAN

taeix* H»«««» |T»»* MK»»II

Di«lanc« Ana D<r«citon from K«*4 im«n«C1 !•>!•

to

David La^b

I 1 I
I _ _ X _ _ 1
I I I
I I I

-i -- T-- I

T
• -'•

1

FORMATION

4 wi

T-ncmtll
or

DI»T« TO
MTTOM Or

ITVATUM

w 1 r

8 KMIN: • ho

22
»«/<UM«

, CM*.:

. I.*

Flumes:
70

62
9 (TAT1C »ATM LJVtL-

10 PutriN? LIVU Mi«v IMM »«r»«

ll.

th air

WATO!

Iran |F«I

»w Wtlltwr

ICll

•• ••••)•*•
.«n a^^ff yp-tT—

16

13401,432 ^1 v^. 220
-i muni JlTnrM

D*

*

17 WATBt WELL CONTRACTOR'S CBTIUCATION; ,

Jl*--V"^! ** "riLCQT ?:?.'TT'l?\riAI!?5 4Z.C!185

[ 1« n*tr<artc«.-«l«v«tlon.

I

C comic <io rr

uf drt». etc.

CKVATVM

orpin to toca

jyxe

— ift i /70
0*74
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BIOLOGICAL tLMTVtV SAI*ll M*.

JUL fl 3 1973
jl LOCATION Of WtU."T_

WATER WELL RECORD

PVm.lC

DCPMCHIOAN DCPAMTVeNT

HMO.TM
""//TV

L a c e r

i :.. . I. of I-'.etasorm Rd.
35' ;:. of Coleon-Rd.
t *»»*»* 1 Citv •« «<»ii

3 DWM0 o* wlU;

T*.T*r>t»f
IMIC'I

, I
Village of ;«Ietamor*

t UU:

il

FORMAT ION
rmcmtf*

or
XT* To

Shuler Koaes, Huiy Scholar
**•-• 2? S. ..vashiajton

.Oxford, ia ,^8051
4 MU.

Q CM** <•»<
r—j . n

Q

n
^^—D

•CHUN:

! • Gravel J: cl 180

t ITATlC «ATW kf Vfl

10 nwnNQ LfVfL-M

22C H.

.Oii«»

12 WILL MtAO CO*»UTlO«r Q ,„ ,

P9l2" A»^« GfM*
Jr" 2"v

»«• 0 tt... IOC H.
»•» • none

IB PJ ^̂  Î M«H^JM "'•w'̂

D-

16 •i«v«non. xxrc« at dct*. «tc

o rr

17 WATCH WtU CONTMACTOM'S CBTTIUCATION:
Thi» ««ll ••• •riii«g «i««t «* i«ri««i«iia« wtd iiu*

• Mix*.

ttlitllAtD lu»l"l»t ItaMC «C*"IT«*ri01 W.

-ii-r.

4tfTNDBII(9 HCPBUIVTATIVI
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APPENDIX 0

ANALYTICAL LABORATORY DATA



u. 's-j/i ?ov;

3124
EMTC 9/1V6S

STATE V HICHIU*
SECT ftTT

SERv DIV rO iOX 30C26
MI

LAfe II)

C5
5229003

, K -El_ •**. , 1 u ( f
TOU. r̂ C& t̂cJC, AS

OIL

VOmTlL£

1C7/8S

UNITS

.•«*/!.
rtVl.
rtO/w
rtG/L
flfiA

nGA.
H&/L

rCA
MVL
«/l
flG/l

fULuI,WTS

X
S

POLUTWiTS

nfi/L
•WiA.
nu/L

o.w:

W.vHti
0..--20

j«
1.0

4,7
1.1

l ' \

I*
93

&!<*2



E. C. J U CO*

2*4 luNC.-̂ is JTnCET
f. j. i"JA 7lCv L.T. STATION

312*
BATE «/2S/«a

2 •

SECT *TTh;C
SERV DW PO UX

> HI

CU£XT UTt
LfJ> ID

NIO£L.bOJL*LE

SQDIUn.SOLJjiLE
UHC.SOLUvLE

OLORUC

TOTAL PHOSfH*u6, ^S P

OIL 4 •
1QTW.
h€3*JUCS, TOTAL ~*

b£nl-.OLATK£

UrilTS

rtj/U

UGA.

NG/L

H6A.

hM.

iti/L

ha/l.
UG/L

U ,
l.v

0.0..

o.ouo
r..i

o.oci
*il
i

-tO
51
it

3.1

19

OKOOlJh. HGWWMlIMT
ayKK,soa&£
iRw.souja-C
L£AD.SQU*L£
W.u*£SlLM.SaajiLL
r£>£UKY.SbLUbuC
NlCX£L,CJUJLE

KiA.
n&O.

UJ/L

MO/L
rtG/L



£. •:. u A x co»

P. j. (.7. TOtrO D.T, STATION
PGfcfUm1. nhjj*: v l̂lJ

(2>7)77W*il / MLSX 94-439

312*
DATE

STATE OF
HfiAT SEW SECT
CMCUM SEW DIV TO 3CU '̂
LAfCINB U

PME 3

10
MPE K£C£IVCfi /

U39009

20

MJtMJMITY.AB

UNITS

nG/L

NTTWGOi . tu£O*H.. IOT4.
TOT*. PHOSFHJfeJE, AS P
SULFATE
OIL h Gf£A£
TOTk. CRfiftUC
PHOCOCS.TQTiC

MQA.

NBA.
UM

POlUTArtTE

VOLATILE

SEWVOLATTLE

X
S
X

OKuAH'C PWflRin WLLUTAnfb

arrr/as

rf>A.

, SOLUBLE
MICXEL.iCUffiU

fCA.
U6A

nfi/l

OiCRUt

hTT5flGE)t .1C£LÎ  4. . TOT*.
TG1.4. PHCarHCMJS. AU r
3JLFATE

n&A.
nCA.

.
270
3.4
'i
I

u.05

100
us

— 112

117

7o

1.0
vr.C20
o.c:
2.3
1.9
270
3«o

1

O.C-:'
IV



L. C. J 0 * u A N CO.

«u'i££ STREET
P. 'J. *'X :-Jio C'.T. STATION

04112
94-4329

112*

STATE OF
HbrtT SEW SECT ATTNIC
DMIKQN SOW DiV PQ UX 30C23
UM61M HI 48909

U.TE
UNITS

8/27/fcS
OIL k ufcASE, TOTAL kZ&.uvnrt£
TOTM. CFtGrfWC CARw*. i

u: PnlUUTY
USA

KNZENC-U
VQLATILc

X

*

aEMlUULATlL£

s
S
X

4-2
5239007

CBPPOI.SOLU5U
lRflN,SUOJU_E
LEAfi.SQLOLI

rti/l
HGA.
rtiA.

floA.

UQA
rfi/L

GCIuUh.
mi/L.
nGA

TOT*. PHQSPNXjfi, Afi
SULFATC
OIL i CteAK.TOT,1
TTTTM. WUMC. CAitCH, SOL'Jt>c£

, TOTAL fc£Q>*M*£
Oarv.:c3

HtiA.

NM.

rQA.
USA

POLUTAMTS

101:
»7

112

lo
ilB

u.OOo
0.002

O.JG3
O.AJ

J.wJO
31

viOiO
,°:?°
J'a.o

13i
v.Oa

41
5

d!l

Kb



• t. L. J U k J A * C0<

H. U. *U 7fciv. L.r. STATION
POkriifctf. *U.«i \>4112

(2o7)77S-i401 / TQiX 94-4329

DATE y/25/hi
5

OF HICUCAH
sow arr ATTWIC

EMTJUM S£W My PO KK 3CCC8
HI 49909

CUEMT
U* IB

R£CLIVO /

7-1

.
POTMSIUn.SIXUiLE
££L£MIlJH.3QLl)kjC
SQDQjrt,&QuAL£
ZI>C,31i*L£

DCd
CHjUfOLC

TOTAL PHOBHMA, AS
ai/Aff
OIL 4 QCASE.TOTk- kfi
TOTAL QRBMllt fttKM,
P»OCIL1CS,TQTM.

IMTTS

S
X
x

HCA.
rfi/L

UG/L

NJ/V

IWL

c*6^ac» nuOkiTY
UQLAT1U SU«G>«T£ KCOfcCRT

HO

Kl
42

3.00?
«c

W.04»
o.cwi

J..V

.w2b
1.0

i

*4t
J

Si



e. c. j a K a A H co.
CONSULT!*!

k. 0. HOC 7«W/ b.f. STATION
PUKr.r*»>. (Vutf (Ml 12

(207)775-5401 / TELiX 94-O2J

MTI

CUTS OF UCX1B*
**T SCKV SECT
OUIMM 9ERV DIV TO UX 30028

HI 48909

OIEMT IMTT
Ltf ID hWwCTO UNTTO

7-3

/*a ,̂lC,iXi*L£ n&L O.OCo
CAUl>UnrSOLUSl£ NCA. < O.wO'J

« v.CVl
( 0.003

0.74
L£AO,SDOJSL£ WVL ' O.ttu

(fi/L 3i
UBA. x 1.0

1.0
( 0.003

90(ilUn.£LUUE
I1*C,GOLU8L£
MJUJMIIY.Afi CtfU
DtttUC HC .̂ 14
Mn]NlA,M» N h6/L < • 1
MlTDCQEM.iCGJML.TtJTM. HO/1 < 1
TOTM. httlbrHMJK, tt f* WA. 0.14
9ULFATC M/l 37
OIL k GvCM^.TOTA. *£Ctiv£r»M nQ .̂ ( 5
TCTM. a&vac CMkM, sa*juA MVL u
ftC*JUC£, TOTAL kCCOwO«#«a U6/L

wQUTILC
tICt •
VOLATILE

-MQhQTuU.afeOtZE^t X *o 94
1.2-fiUMJWlCTH^-lH X 110 U4

SOUvOMTlLC C^ArtlC HUORXPT raLLUTMTS
KltlVQLAlILC QKSMUCS Mb

X «•:
X - la
x TO

CrCC10n,SCLUL£ «C»A. 0.11
o*OHiun,:aufeL£



1. C. jU
CMXU ING-l-
342 Cu*«c*i SitttET

P. 0. WX •TCO C.r, STATION
rt)kTU*0 »WtV (M112

C»>7)77S-$4ai .' BUB 94-4129

Or'
A£FC*ut£

TiilS
112*

BATE

SÎ TC GF
miHT SCW SCT ATTM:C
OWIMN SOW DW PO hrf 1WJ9
UWtIM HI 40909

CJ£KT WTE
UN ID PMMCTCR HOTS

523*010 Offlnl*.

tt/L

UOA.

IlMC,SCLu«LE
MjUtlHITY f̂i
CMJCRHC

flfi/L
hbA.
NQA.

SULFATC
OIL I Cn^aT,T3T w
TOTM.

HCkA.

GMMH3
VOLATILE

kOCDC-te

FRJDRIH KLU/TMT6

WOJICRT .

,
SEiUvCmTlL£ tfBMOCT

A£SU.TS

..•.00:

O.wTC
l.O-d.C

0.02:
O.AIl
O.W5

4.46

O.OCt,
•«*
1
1
1

7

ttf\J«T TO A TUftt

// "



MDKR

SEMIVOLATILE ORGANIC niORITT POLLDTANTS - MATRIX SPIXZ RESULTS

ECJ 15239010

COKPOOND RIOOTHT (I)

2,4,6-trlchlorophenol 91
2-chloropbanol „ 93
2,4-dlB*tbylpheaol 87
2-aitrophenol 81
pentachlorophenol 41
phenol 51
acenaphcheoe 95
1.2.4-trichlorobenxene 108

156
109

1,2-dichlorooensene 134
me 130

1,4-dichlorobensene . 130
3>3'-dlehlorobenxidlne 37
2,4-dlnitrotoluene 73

fluoranthane • 45
4-chlorophenyl phenyl ether 145
bi»(2-chloroetboxy) rnethan* 101

136
laophorone 31
oaphthalene 99

B-oltroaodlphaaylamia* 151
H-altroeodi-o-propylamiae 110
bia(2-ethylhexyl) phthalate • 43
butyl bensyl phthalate 35
di-o-butyl phthalate 82
di-o-octyl phthalate 66
dlethyl phthalace ' 78
dimethyl phthalat* t 58
benso (a) anthraeene/chrysen* 29
benso (a) pyrene 80
benso (blk) fluoranthene 56
acenaphtbylene 114
anthrecene/phenanthrene 90
fluoren* 159
l̂*^*"!" (a,h) anthracene 37

pyrene 75
2-perfluoromethylphenol 74
decaf luorobipbextyl . .135
benso (a) anthr*cene-d!2 48

•piked at 100 ug/1



KRMR

PESTXCIDZS/PCB* - HA33LEX S?IXZ

*21
KCJ 13239010

OOMfOUMD

Aldrln
dlaldrln
4,4'-DDT
4.4'-DDE
4,4'-ODD

bapcmehlor apoxltU
A-BHC
B-BHC . . •
D-BHC

lECOVOCT (I)

63
43
48
63
66
40
SI

100
73'
52
33



VOUIILZ ORGANIC3 - HAZIXX SPI
*

17-3
ICJ IS239008

coKPOoap

CArboa cacrachlorld*

1 ,2-41chloro«th«xM
1,1, l~cri.chloro«ch*n«
1 ,l-diclil0ro«chan«
1 .1 ,2-crichloro«cluuM
l,1.2,2-c«Cr»chJ.oro«ch*n4
chloroctltuM
2-chloro«chylrinyl«th«r

1 , 1 -dl chlo to «t hen*
trin»-l ,
I ,2-dtcbloropropaaa

,3-dlehloroprop«n«
iM
chlortd*

bramolor*
braaodlchloraMclun*
czlchlorof luoroacc but*
dlb ra«ochlora«« ch«n«
t* c r »chlo r CM ch«n«

crlchloro«cb*iM
rlnyl chlarld*

Surroj«t« i«cov«ry (I)

1 ,2-dichloro«ch*n«~d4
b«ns«n*-d6

, p-brafof IIM to b«nx«n«

* iplkAd «e 20 uf/1

UCOVO.T (I)*

101
79
88
102
88

1
116
112

94
91
91
107

81
121

110
90

99
83
89
83

116
94
88

"



ECJORDANCQ
an coNQrasasTMxr/p.a MX Toao *POfirUMauArtii 04112 '>

ODD 77M401 / Taut U433».

REPORT OF ANALYSIS

r
State of Michigan
AITMs C. Mmovska
Inrlron. S*rrlc*« O!T.
P.O. Box 30020
Uiuim, MX 48909

8/27/83

9/23/83

4463-91

I-* No: 3239003-10

Otort
' 10S 6-1 20 6-2

5239003 5239004 ,5239005 5239006 5239007 /

Carbonate, «f/l 0/;o8
130

'1.1

130

0.05

130

0.05

130

0.5l

150



ECJORDANCQ
CONSULTING fNOMOM

M2 COMOACM STWfT I P.O. MX TQM • POUTUNO, MAINI 04112

REPORT OF ANALYSIS - PAQE OP

•AMPLf KMMTVICATtON

OHM
*AA«U>iWi 7.3

•^ 5239008

-

C*rtx>n*t«, •«/! . 1.8

8i£ArbooAC«. 1071 160

6-3/4

5239009

0.16

140

a

5239010 '

*

*

*

* pB d*c* w&J not

ECJORDANCQ

A. Turnar, Chaal*c

SMipNng Stac AJ Hoc«d

AuOwrtotion: 4465-91

1. UMhoditar O)

2. TMI ProcwlufW tar ttw
r. Voi 44, No. 23X DM. X

of WUVMd WMtM. ̂ A^OV4-TV020. Ujft. Vmtntrnmnt^ fnt
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ECJORDANCQ
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007) 77M401/TUX U-021

REPORT OF ANALYSIS

r
St*t« of Michigan
ATni: C. Mnovsk*
lavlron. S«r»lcM Dlv.
P.O. Bos 30020
LAM lot, HZ 48909

8/27/85

10/4/85

LMNo: 5239003-010

10S 6-1 20 6-2

Ufi 5239003 5239004 5239005 5239006 5239007

Aaciaooy, ag/1 < 0.00 5 ^0.005 ^0.005- -=0.003

I/M
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REPORT OF ANALYSIS - PAGE 2 OF 2

Ctent

•AMMI lOCMTirtCATION

7-3 ' 6-3/4 21

5239008 5239009 - 5239010

Anciaoay, ag/1 -CO.005 10.005

ECJORDANCQ \

AA. Authortiallon:

AJ Moc«d

ECJ
. 4465-91

1. Hi»qQi tar OtMrical AMlyw* of WMV Md

T«« ProndurM tar Ow
'. Vot 44. No. 233, OK. X

EPA-ttQM-TfrOaO.
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(J ; : L>— : ' Ml̂ UorJU

CHAIN OF CUSTODY RECORD

PROJECT NO. PROJECT NAMt _ >

M^TAM^-A ^HT'fs*. •

t̂ r"T^M^w/ivuLffl
STA. NO.

-*

y)^7

•-.A

t

DATE

fyfyh
1

TIME

17-'£C

3

^rw^JW^-
5

y.

RELINQUISHED '̂ (M«fUmj«tt)

| "*M MO'̂ -Wfl'L

RELINQUISHED BY' («»*Anm<)

RELINQUISHED BY- ( siCNATUWCl

, STATION LOCATION

M\M l^fe

~*

,

.

•-

•

t̂ Z4;|̂ ^
DATE /TIME

DATE /TIME

1

NO
OF

CON-
TAINERS

\\\— •_!_,

1

RECEIVED BY- |ii«M*TUMf)

RECEIVED BY- (•i«n*Tun(l

RECEIVED FOR DISPOSAL BY-
(«€N*TUMCI

SAMPLE TTPE

1

1
„•'

7^

'
^

y

x)

1

^

••

j

^
1

_ x '

j:i
\

*
.* *

.
,

-2.

V

'

.'

1

. 1

'
,

HI

'«
••

)

/

*

^

_^

RELINQUISHED •r><«iM«Ttmti

1

RCLINOUISHED BY- <ti«NATimn

^

1

•^

,'

(-

1
I

^
*

^ -

*»'

*'

f

DATE/

DATE/

\

^
>

,-

1

X

4

{

J

Q.

1̂
-1

• **'
/
-

%j*
v<

w

^

TIME

TIME

.V

7

*

•
,'

^_

y
•

REMARKS

INDICATE
SOIL/WATER/AIR

SEDIMENT/ SLUOOC
.. < i 's ' •

v'

\/IAf f̂ .|L^

* ,

**
/ s ' - /

^ vx

y

*•• -^ . ' -^ y
y

"̂

R ECO V ED, BY- «I«HATUNCI

W

RECEIVED BY>«i«N«ruftO

DATE/TIME REMARKS

1



^J W
••*- CHAIN OF CUSTODY RECORD

PROJECT NO. PROJECT NAMC

^^^ujĵ  tQw^-tott
.STA. NO.

*
(̂ -

• *

^L

r

i

DATE

Vlf
''

RELINQUISHED B

\̂MJ<V$-

TIME

•i'l.xL

'

i-
?

3
-•-
y.

^(•MNATUMfl
)

RELINQUISHED BYMfMMATUM)

RELINQUISHED BY' <*i«»UTvJHtl

1 ^ VJ

STATION LOCATION

..... . - - '

(\A\M (a
•

^

DATE/ TIME

DATE/

DATE/

'TIME

'TIME

NO

CON-
TAINERS

Y*~*

RECEIVED BYt (ti«H*Tunc)

\̂t<x\£~^> /̂Jy,

RECEIVED BYMSUNATum)

SAMPLE TYPE

1

1
<t.^|

1

\
~T~

1

1
T —

^

1

1
f)

-

ut

»-«.

i

.

1
\
v

1
\I

RELINQUISHED •Y>(MMATWNCI DATE/

RELINQUISHED BY< (I

RECEIVED FOR DISPOSAL BY- I DATE/ TIME
(BICNATOftf) I |

)I«NATUMH DATE/

Î1

i
l̂

-

TIME R

TIME *

REMARKS

^0

REMARKS

INDICATE
SOIL/WATER/AIR

SEDIMENT/ 8LUDOE

RECQVED 8Y< <ft«KATU*CI

RECEIVED BY<(tl«MATUHC)



Q
CHAIN OF CUSTODY RECORD

PROJECT NO. PROJECT NAME

•AMPLER*

STA.NO. DATE TIME STATION LOCATION

NOor
CON-

TAINERS

SAMfLI TYPE

V) M
&

T
A

L
.S

1*i
•x
Q.

REMARKS

INDICATE
SOIL/WATEM/ANI'

SCOIMOIT/tUUOVC

V

unr̂DATE/TIME RECEIVED BY« (timATVfll) RELlSoOISH? ^BYMMWur«*ftf DATE/TIME I RECEIVED BY'

REUNOUISHEirBY'ltMtUTwiivi QATC / TIME RECEIVED •Yi|M^nanMt| RELMOUISHEO BYt ItiMATunr DATE/TIME RECEIVED BYHtUNATUUft

ftf LIMQUISHED 8Y« t«i«HATU«ci OATC /TIME RECEIVED POM DISPOSAL BYi
(•••NATUMII

DATE/T IME(REMARKS

ECJORQWCQ



o o
CHAIN OF CUSTODY RECORD

PROJECT IM. NAMC

9TA.NO.

so.

DATE TIME

JSffi

8

RELINQUISHED* '

MCLINOUI3HED BY'dMNATVNif t

RELINQUISHED 8Y< (•i«iurvffC1
*

STATION LOCATION

DATE / TIME

DATE/TIME

DATE/TIME

RECEIVED SY.

MQ
OF
COÎ

TAINEM

RECEIVED BY> (M«nAruttf r

SAMflE

RELINQUISHED BY>(w«MATwrii

RELIHOUWHED BY' l«MNATiMn

"ECEÎ VED^FOR DISPOSAL BY- | DATE/TIME |REMARKtf

O.

o
vA
i

DATE/TIME

DATE/TIME

REMARKS

INDICATE
•OlL/WATER/AHt

SEDIMENT/8XU00C

KECOVEO BY<

RECEIVED BYMtltNATuftt)

ECJORDANOQ





o
CHAIN OF CUSTODY. RECORD

MKMECT NO,. PROJECT NAME

SAMPtlEIIS

OATC TIMC
8

STATION LOCATION

NO
OF

CON*'
TAINCK3

SAMPLE TYPE

MCMAMKS

INOICATC
•OIL/WATEM/AMt

SCDIMCNT/«LUO«C

^ ftlA-p
3- 11 \-

ir-j

t
/ \

;L

REUNOUISHE^BYtlMWiATullflll DATE/TIMC • |HECE,IVEO »Yi MEUNOUlSHCl riYM DATE/TIME | RECEIVED BY'tti««WT«/«t»

OATE/TUIC RECEIVED iYi (tt«M*Tw1»ll MELINOUISHCD IY> l»i«M«Timr| DATE / TIME RECEIVED it' (fli«H«run(t

RCUNOUISHCO BYi(tt«iMTVllC1 DATE /TIME' RECEIVED FOR DISPOSAL I DATE/TIME |NEMAftK8

ECJOREANCQ



o a<Z-orii-
CHAIN OF CUSTODY RECORD

PNOJCCT NO. •».\4s SAMfLE TtFE

NO
or '
co*~

TAINEMS

-J

3 ££

REMARKS

INDICATE
SOIL/WATCR/ANI

' SEDIMENT/SLUOOC

4^ ^ (2 ,{L,

4

I
l >

MCUINQINSHCO IT' IMWMTVIIfl OATC/TIMC KCCCIVE0.9Y' |«l«N«T«mi) RELINQUISHED 8Y>|MMATMM1 DATE/TIME RECQVED BY- iticNATunct

HtLH*OUI3H€fr»M»«w»Tu*«l DATE /TIME «ECEIV€0 BY>(ti«M*Tw«f» RELMOUISHCO BY' l«i«M*riMO DATE/TIME RECEIVED BY- UICNATUNKI

«Cl.lNOUISHEO*Y<lti««unHKl DATE /TIME RECEIVED FOR DISPOSAL BY< | DATE/TIME [REMARKS
- | |

ECJORCANCQ



. CHAIN OF CUSTODY RECORD

PROJECT NO PROJECT NAME

STA.NO DATE TIME
8

STATION LOCATION

MO
OP
CON-

TAINERS

SAMPLE TYPE

si
0

I
vf

REMARKS.

IN6ICATC
tOIL/.WATtM/Am

SCOMCNT/SLUOOC

i

RELINQUISHED DATE /TIME RECEIVED SY- (BiwiATVNtl RELINOOISHCD SYMMtHATtMI DATE/TIME RECEIVED BY' |ti«N«Tuntl

RELINQUISHED BY<(S*«N*TMi«) DATE/TIME RECEIVED Bt't»»«n«TWi«I»

1 •

RELINQUISHED BY. mwi«TUNr DATE /TIME RECEIVED 8Y>l»i«NATu*C)

RELINQUISHED BY< (•(•NAruftCl DATE/TIME RECEIVED FOR DISPOSAL BY •
IMtNATiMK) OATE/TIMC

1

REMARKS



i I fc..

c. :. j o x D .•; ice. • • ;
0>6«k.n.<L -riuIiuRS „ • \ .

OrfcCX TO'.t D.f . SiAltCM ., x
.

-A- O.T.
:>WTU«W. N'lI.Nr V4113

<2u7,7T5-i40l / TELEX 9+-

DATE -7/ts/bS-
.1 .

ST^Tt UP
ninT ££ftjt S£CT
CMUIRON £ft/ tlV PO
UMUiti hi 4UV09

CLIkMT MTE ^ECZIVO /
U* IK

145

CAMI'Jrf.GOJEU

SOBlJi.SOLUiLE

OOE

TOTri.

, TOTAL.

KMZDC-tt

!MTT8

UVt,

hOA.00. 4
TOTM.
OCMXICSiTOTM. SIC?.xKi-ii£ USA.

WCUnLE OroJr««Iui rttltAITT t^UUTAMTB
f£7HT_Dft- CrtJKlLC UnA

USA.
U6/L.

BICTHVmnMUTC
soavounii a*;

"' f X
OrUMlC HOOMTT POUUT*TS."

, ._acaonr

X
X
U
ISA.

v.OK
170

•>.029
1.4

O.OC5
3.3
4.:
•50
7.7

I

•M
5

1JO
•.3

1UJ
TV

122

102

U3

52^0002
CALCXurt.SQLUfcU uvu

ffe/L



£. C. J 0-- ft CO*

So2 uMf&S SfWET
P. 0. box l<r.-. D.T. STATION v

Kka^M) -fciiiC 04112-
<207>77SrS4gl / TELEX 94-4J& •

3127
W.TE 9/2L/US

fftai . 2

ST«TE OF
SCRV StCT ATTwJC

SOU DIV Kl BOX
iU 40909

CLIZNT !*TE
LAB IB

;7S
S-100Q2

COFfO.ULXitl
Ufflh.SOLUkl
LEAb.fiQLUtCE

iCROKT.SCUMI

CACH

TOTAL PHQSMKUS» Mi

OIL ii GR£>a£,TOnit ĥ I
10TM. [»
Pt£MU£S, TOTAL

TOJUCiC
VCUT1U

HCTWTLDC
MHHO4J

* BOCOC-U

106 BV2ft/6S
240003 M££rUC,SCUMJE

.CMnlUrt.iOLUiCE

UMITB

nti/l.

pflA.
HGA.

H6A.

ItiA.
•Hfi/L

HQ/L

OVL
POLLUTMTB

UQ/L
UOA.
UB/L

nuaaTY

0.0-3

1.0 *

3.'- .
O.OOi

"4.1
*̂

*K>

24-22

4CO

TV
9C-

97
95

;

• \
+

i

X

m/i.
HGXL
fCA.
no/i

«
•

<
{

r

32

•Ii2

\>«vJO
0.002

6e
O.COS
O.C-Oi



E. C. J a R 3 * rf CO. .
CQrSJLTirw tHil^Ett

5*2 C!>JWM STJfcCT •*-
. 0. *.'.» TOti-i [i. T, STATION
WRTbwJ) (Muc Q4112 -

(207>77*-SOl. / TELEX 94-4329

h£FtHi*l£ 3127
DATE «/Z/<a

3

STATE OP HIDUfrM
ntoT tiOV SECT ATTMlC
OWtWQN SOW OIV PO UX
UMSOfi W

CUtNT
Utf LA

CAOU
MMKIA.M M

TOTAL PHOSPHORIC, Ai P
SULFATE
OIL k USAfiC.TDTM. KtCTX.'t̂ W J
TOTAL QfctaMIC O40H.
PWOJCS.TOTA1.

MA
USA

MM.
MA

MA

OOPOMICT

NBA
MBA
NBA
NQA
UQ/L

MUOKITY fOlUTANTi

ICKZEiC-U

«EMIvOLATU£ vttfHitn
X
X
X

S240004 M2Q4IC.SOUALC
CMIHIUN. MA

, tCUWALEMT
CCPKR.StkiJlLE

LCAD.SOLUMJC.
MttCSIUhtSOU
rCROJkT.SUJLii
NICKEL, 3QUUU

MA
NiA
MA

UBA
HGA
MA
MA
MA

i*
1.0

0.020
0.91

O.COi
3.?
1.3

8.4
I

O.wS
40-3K

91
107
1U

B.
U7

0.006
0.002

150
viMS
0.009
0.012
0.10

49
1.0

O.OlJ
i.o

14



e. c. j o K o co«
5*2 Ow*L:»S STACET

. 0. K» TU-.v D.T. STATION

1107)775-5*01 / TELEX 94-4229

3127
DATE 9/23/«

MZ 4 ,

STAH OF AIOOGM
itiMT SOW SECT ATTNtC
DMIRM SON OIV PO BOX 30028'
UMUMfi Hi 4M09

LA* ID
DATE attnvo /

otaoic

TOTAL PHOVMMJt. Ai
ai/ATE •
OIL I 6£*»-
TOTAL OUWIC Ott&CM,
hOOLia.TOTAL

tMITS

nfi/L

MM.

NOA.

CM.JRI2C
QMMtiCa PkKWTY POLUTiMTB

UBA.
UGA.

1.2-UOijGkQCTHwC-lM
S£/UvOLAOL£

Qkî UCS
3QUVOU.nL£

12D
S240006

OMMUn.SOiAI

MlCKZL.ULLiLe
PCTASfinjrt.S
££L£Kl'J1.iOsooruw.aiiji
ZLHC,2LUbLC

CAC03

£30
23

l-l
1

0.94

Koauott
X

. X
i: PUGftlTT PQLLUTMTS

• ̂ raa,
X
X
X

re/L
« -̂
n>/L

Svt
iti/L
N8/V
MVL
UC/L

' ni/L
rt^L
N&O. .
nfiA.
nG/L
Iti/L
MVL

12

**
120

H>

no
40

134

< .wtt-6 COS
^ 9.002

96
0.00",

< .W&r.Mtt
J.OO*
O.OC

( 0.020
39

< 1.0

'tt-J
< .bO£/tOO%

17
1.0

3*d
32

t ' 1



£. C. J U V U * * CO,

P.'O. kJX 70=0 O.r. STATIC*
Kr.rî , nrtJrc 04112

(SODTTS-S^l / rtL2< 94-4329

3137
DATE

PAli£ 3

STATE Of ItlCHlb*
rOtt tCRU SECT ATTXJC
ON1KN SEW DIM PO WX 3002*
LMCINB W 4«M9

\)

OJ£MT
utt Q) PMMCTOt UNI71

I5D

17ft

TOTAL PHQfitOufc, A&
SUJATt
OIL 4 &
TCTM.

ftiA.

HBA.
UDA

OLOUIC UCA.

KMZDC-M
SIOUTQjC ACOMXV

SOUvCLATIl£ CntiMUC HOOUTY
US(2-CTinUC(n)PHTMLATE

KDFU/OMUIICMn.

B î̂ B
MSOIIC.SOUJUI

CXCnIUri,
COf>f>GR.fiULUl£

suntt.sautLC
ZlNC.GOLijfiLE

CM03

TOTAU HOttV&Ut, >*
SULFATC
OIL i G^AbC,TOT<«. R
TOTAL OfcurdjC CM^cH, Gu
PtCMLICS.rOfM. *£CM%

POLLUTAHTS
UBA.

X •.-
X
X

ffiA,

hflA.
MA.

rCA
MWX
MA.
OCA.

ICA.

HVl.

MA.
MVL
MA.
MA.

KiiiJLTS

l.J
45
i

. 21
3

23

IW
f2

102

V4
72
71

• 74
O.Ctt

0.020.
' 31

•1.0
O.vrV.-

3.9
0.34

• t.d
1

• 1
4.34

3
V
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I. I.. J '--*_** N CD
f̂\mi. * r'**i 0Uf**i kf ITCA

P. C. 80* 70C'0 O.T. STATIC*-
. KirTuMi- fWlHt 04112
(207)775-1401 / T£LE<

r y- .
3127

DATE v/21/83
a

6TM£ IT NICHXBM . '
JffTATTJKC

EX ÎMM SOW DW PO KU 30CCS
LAMIiAllI «909

CUEHT DATE _
LAB IS MMCTBi

24000*

KX2&C-U
•̂Afltur

1.2-UDt

E40007

L£AD.SOLuiL£
MGMCSIUR,SG
JCROXT.SOI
NlOOEL.SQUALb
poTocaniH.soaj
siQUUH.saua
9QUUH.OUALC

&JLFA1E
OIL 1 GRtAfie.TOT .̂

PtCMXICS.TDTAl.

KTWLDC CMJDRIIC
• WLA11LE

VMIT8

POLUT^TB

I
X

xaxKflSATC Ĵ COMCRt

X
X

; NgA.
NBA.

flG/t

WA.

NBA.

MBA.
NCA.

PKKKXTT

NGA.
MBA. -
UGA. '

*»

5*
u •

Uv

121

IB

i O

0.0

0.063
• l:?
slos:

0.014
2C1
1
1

1'i

*

3

1.7

oo
9o.

\



e. :.. j >)M j ^..s co.
CXMkJLT^ii -jtJWB*
u: cu*î s3 sfttn .

f. C. tux 70*.-) D.T. STAT1W

3127

\.

DATE 9/23/ti

STATE OF.
**T OMV.fiCCT ATTKIC
EWIKM 93V MV W KB 3003(1
UMftM HI 4if09

CLIENT 0*11 RCnVO /
LAB O

32*0007 l,

SCRrXLATlLt

£240006
a/B/e

ntSDttttWLU8C£

OMNIUH.

UCN.90USLE
L£AD.90U*L£

X

X

MiA.

KJA.

x • IfiA,

MA

ZDC.SOUALE,
MJMJMITY.A* CAOJ rfi/l

H6A.
MA.

TOTAL
9ULFATC
on. k KASC.TOTAL

nOO.
no/l

VOLATILE (MMMiCa HUQUTT
VOATILC OCMOCS .

VOLATILE &BUUGATC ttCOUOt
KK2D£-M

U6A.

- K
L
Ufi/L

htiU-TS

llo

*
49

4.M2
• 'Ca-
O.&vi
O.CCS
0.0%
O.di
0.020

• J6
1.0

O.OSO
1.0

0.903
26

w.ll

ai
64

5<?
•Wi

17

10*
64
70



C. C. j 0 h u CO.

542 Cll.̂:-,.. STREET. .
K •j.'K'X 705t- l-.T. STATION

•*- .V..«. TSIB
KfcFEHtrtX N t U X 3127

DATE

STATC OF KXO4IGA*
HBnT SOW SGCT AJTHlC
ENVBCN SON BW PO BOX 3002d
UWSU6 NI

CLIENT DATE' KEEOVO /
Uift -UT- PMMCT^R .

,- tCXMMtEXT

ICMUW. SOLUBLE
'

SODIUH.AIUSU
L£
.M CAOU

TUTN.
fiUJATE
OIL k GftfA&C.TOTA.
TOTM. QWWUC CAteJ«, SULunl

UMTS

Ml/L

NQ/L
Kft.
NBA.

UOA.
WA
NBA
fCA
-rtVL.
WA
rCA
W/L
miA

Hi/L

• . NBA

VOLATILE ttififcJCS HCICRITT WLLUTANT8

VOLATILE

SOUVQUiTIt£
RfiAWa TTI r
KinlttLATXLE

140
52*0010

' A '

CALClUH.SOLUkl

fcumM»
RKDUCRY •

NGA.
NBA

l, hOMM|p4T-
'« r f

IROH.SLLUfiLE f

HGA.

nOA.
r«*A

O.o«,
O.&Oi

60

O.Ovi
O.W?
0.030-

' 31

O.o-'i
o.ocv
. 3.5

I
w.OA

50

2A--.4

3.3

Mi

'•5*

O.M:v,oi-:-
*&.

o!oc|
oioii

^ ,



. C. J O R D A N 00*

1«2 OKjHtia STREET
0. KM Vvjo O.T. STATION

04112
TOD

-jf r»iM_r«IS
3127

DATE

* 9

STaTl OF HIOOGM
hbNT KM 9CCT ATTNSC
OMIMM SCRV DIV fO MX
UtfUNBH

DATE RECZXVO /
LA* ID NttVCTER

140
LEAO.SQLlfiu£

NIQQEL.SQJjtiU

\ ALMLDOTT.M OC03

.M rt

TOT*. PMOtfHORL*. AC P
fiULFME
OIL *Gfc
TOTM. -OMMflC CM&*. 5Cf. JMX

TUCMORtfU
VOLA

UNITS

XGA,

1,2H>IQUMET>W<-04

SOIIVOLATILE ORCMICS
JDUVUAT1LE

NBA.
Ntt.
MBA,

tt/L

rtdttUTt

8CC9UERT

MA.
USA.

PK1QKITY

CCOMR

UQA.

X
X
I

x
X
X

fOULU

0.79
o.oot

•170-470
5.*

I

44

lOo
99

73
81

S2400U

CMMMUUSOU*!
CMOUUt.

U)ON»SAJUU£

MXt>EL.SQLUa£
POTMESllJn.SCLlJftLC

HQ/.

HfiA,
MA.
AH.

MA.

UiA.
MA.
MiA.
MA
MA

0.11
O.Owl'

t7
0*OOC
9.000
O.OOf

4.4

1.0
O.OCw

3-4
O.Ov-o

ia



J k D ,» * CO.-

P. C. htt TOCn, i'.T. CTATK*
PORTUM;-. r*i«; *uc '

(20?)775-V*wi ' ltd M-4Z29

^ NW-..OC 1177
DftTC 9/71-85

10

STATE GF
flfihT £RV SECT ATTNiC
OMIMM BERV DIV PO BOX 30028
UMCIMS HI 46909

CLIErfT DATE
LAii ID

1240011 ZDC.SOULi
ALMJNTTY.Aa

MnJMIA.nS N

TOT*. FHJ0HX&&, A£ f-
SULFATC
OIL 4 GUAtf.TOTik. i«
TOTAL QRGMK CAf4«X.

VULATIL1

BCMZDC

rtG/1.

M/l
fli/L

HQA.
UBA.

UJ/L
UBXL

UDA.

SOUVOL^TIU RCOMKT

12
5240012

CWOrtm.
OfoMUl. »Cl«Ml£i(T hfi/L

IRON«SOUJlL£
UEAb.SOUJfa

HICX£L,60UMXauuu
idi

ua/l

ZUC.SOLUbLE
i.Alk CAC03

12C
•d•> n

2.9
i».12
4.0

X
X
x
LLUT^f,

X
2
X

10 :
in
96

12

10"
72

IVl

0.002

0,003
0.017
O.CC3
0.020

27
!.<>

0.020
O.tfj

0,006
3.7



£. C. J d ff D H N CO*

0. tux 70ii» D.T. STATIdN

J177
DATE

11

STATE OF
iM(T SEJiV SECT «TT»t;C

COM 6IV PC BOX

CLIENT UTC fiCCEXVQ /
LM U * '

TOTN.
90JATE
o:
KOOICS.TIIML

VGLATIU

l*JTi

UtO.
POUitMTB

3Uo«U»«TC KCOUfXT

I
1

'w
5

7,?

tt

38

;-.̂

16*

n£K»<T
44*991



TOUTILI OfcCAtflCS - MAX1XX SYIZX RESULTS

ICJ IS240009

carboa c«cr*chlorid*

1 , 1 ,
1 . 1 -dlehloro«th«M
1 .1 ,2-trlchloro«eh*n4
1.1,2 ,2-c*craehloro«thcM

2-ctiloro«thylTtny Iccter
chloroform

erma*-l ,2-dlchloro«ch«n«
1 ,2-41chioroprop*a«
craiu-1 ,3-dlchloroprop«i

trroaofon
broaodieliio
crteixloro f Ivw
dibroaochloro
e «cr acbdor o« chaiM

vinyl chlorld*

(I)

1 ,2«41ehioTO>chin«-f1A

noovnr <*)•

128
147
123
150
145
131
134
131

150
139
136
131
127

108
125
_ /

120

135

U3
128
113
135

125
93

104

«t 20 ug/1



ECJORDANCQ

REPORT OF ANALYSIS

Se*t« of Michigan
ATTH: C. H«aoT*k*
bvlroa. S«rrie«« Div.
P.O. Box 30020

8/28/83

9/23/83

4463-91
No: 3240001-012

143 175 100 13S 130

L* 3240001 3240002 3240003 3240004 3240003

Ctrboaat*

Blcarbooac*

0.01

160

0*01 0.30

160

0.0?

240

0.03

160

•cw B/I



EGJQRDANCQ
CONCUL1MQ I

CONOMC8S STTCET / PA MK TOM • POmVAMO, MAIM 04112

REPORT OF ANALYSIS - PAGE 2 OF 3

MMPU IDOfTrftCATlON

Ctant
17D 22 16 11 14D

5240006 5240007 5240008 52400009 3240010

Carbonate 1 0.01 *

81 *

pH <UC« was not mTmil»bl«

0.34 0.27 0.009/0.009

120 140 120/120

ECJORDANCQ
SwnptodBy:

1. UMhoditarOi

2.

i of *MM and ¥(̂ iiii. eP**»/4-THno, UA

i tor*
. Vol. 44. No. 233. OK. 3,117V. /



ECJORDANCQ
CONSULTING IMMNHM

MI coMOMss STRUT / P.O. MX mo • PORTLAND, MAWI 04iia
007) 77*6401* TOO: I

REPORT OF ANALYSIS • PAGE 3 OF 3

UMKI IMNTinCATK)N

CUnt

23 U
5240011 S240012

BicAtbootto

?H DOC

0.30

130

ECJO5DANCQ

licturd A. |OS«D«

A« Moc«d

ICJ

4465-91

AMlyM Of WMOr Mtf

. VOL 44. NO. 2A DOC. X 1171

•tu 1/1



ECJORDANCQ
m CONQMM SHOT i + A toot TMO • POUUAWO, MAINI wm

REPORT OP ANALYSIS

r
Scat* of Michigan
ATM: C. Mnovska
KnYlxoa. SarrlcM D!T.
P.O. Box 30020
Umlnt. M

8/28/85
10/4/&3

U65-91
5240001 - 5240012

lODnWtCATON

14S 17S 100 15S 150

L*> 5240001 5240002 5240003 5240004 5240005

40.005 «0,005 40.005 .4.005 '0.005

•CM B/M



ECJORDANGQ
an OONQMM fTMIT / P.a MK TOM • KMniAMOl MAINt 041U

REPORT OF ANALYSIS - PAQE2 OF 3

IMMTtftCATIQM

Qtanl
17D 22 16 II 14D

5240006 5240007 5240008 5240009 5240010

'0.005 'O.OOS ^O.OOS ^0.005

<0.005*

uudyii*

ECJORDANCQ
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RECEIVED SY'(*4««ATuai )

RECEIVED FOR DISPOSAL BY-
(WMUTIMCI

SAMPLE TYPE

•̂
0

if
V*

7-

*

i,
Y

.

1
•̂

î
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