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ATTACHMENT D
UNDERGROUND SOURCES OF DRINKING WATER

Geology
The Glacial Drift is the only source of groundwater in Grand

Traverse County. The Glacial Drift consists of gravel, sand,
silt and clay. These unconsolidated deposits ranges in thickness
from 100 to 900 feet. Most domestic wells in the County are 50
to 150 feet deep and yield at least 20 GPM. Industrial wells
generally deeper than 150 feet are at times capable of producing
250 GPM. The U.S. Geological Survey Investigation Report 90-4122
333 published in 1990 showed fresh water flow in the vicinity of
the Weber 4-8 to be towards the Southwest. This same report
listed the generalized depth to water-bearing deposits in the

area to be 150 to 200 feet.

The base of the drift (top of Coldwater shale) was encountered
at 781’ G.L. (+324' above Sea Level) in the Weber No. 4-8. The
four other penetrations within the 1/4-mile Area of Review
encountered the base of the drift between 319’ and 343’ above

sea level

Bedrock Aquifers

Bedrock in the area is the Coldwater shale of Paleozoic age. The
shale is described as being light to medium gray in color, firm
and slightly calcareous. The Coldwater is about 725 feet thick
at the Weber 4-8 wellsite and is underlain with the Antrim

shale.
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Water Quality

Nineteen samples of groundwater were collected in Mayfield
Township, Grand Traverse County in 1985. Analyses by the U.S.

Geological Society were as follows:

Specific Conductance Nitrate Chloride
Max. Mean Min. Max. Mean Min. Max. Mean Min.
932 516 251 8.8 2.4 0.1 96 15 0.6

Glacial Drift & Water Supply

Figure D-1 shows the 1/4 mile AOR and all water wells found
within Section 8, the West Quarter of Section 9, the South
Quarter of Section 5 of Township 25 North, Range 11 West of
Grand Traverse County Michigan. Information on these water
wells is summarized on Table D-1. Water well records are at the
end of this Attachment. '

Figure D-2 shows the Water-table Configuration in Grand Traverse
County, Michigan. Figure D-3 shows the Generalized Depth to
Water-bearing Deposits in Grand Traverse County, Michigan.

Water Quality Data, Water-table Configuration and Generalized
Depth to water-bearing deposits is from:

“HYDROLOGICAL AND LAND USE IN GRAND TRAVERSE COUNTY, MICHIGAN U.S.”
Geological Survey, Water-Resources Investigations Report 90-4122.
Prepared in cooperation with: Grand Traverse County and the Michigan
Department of Natural Resources Geological Survey Division.

Figure D-4 is an Isopac of Drift Thickness in Grand Traverse
County, Michigan.

Drift Isopac Map from:

“GRAND TRAVERSE COUNTY DRIFT THICKNESS MAP” by C. Robert Reszka,
drawn by Gregory A. Wilson. Department of Natural Resources
Geological Survey Division #3772 DT, Posted 1-18-2005.
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Map showing all water wells found within the West quarter of Section 9,

South quarter of Section 5 and all of Section 8 of T25N, R11W, Grand

Traverse County MI.

Section 5

!
Long

Schmidt

Murphy

® | ; |
G'azier Tolas 0|| (44604) Zirnrmrrnan
I / 1/4 mile \
9
x i
E Weber 4-8 36221 ()
o) 0]
@ 2
(o]
>
@ ©
Berry (13545)
\ (19966)
i; e
Seltz (12052) |
Bott ®
[}
5
Bott (14609) =
Bott (17307) Zimmerman & Stanwolf e
® °




Team Completions Weber 4-8

Permit Application

TABLE D-1

Page D-4
May 2008

Water wells within the West quarter of Section 9, South quarter

of Section 5 and all of Section 8 of T25N,

R11WwW,

Grand Traverse

County MI. (Data From - www.deq.state.mi.us/well-logs/)
Section|{ Owner of Well Permit Location SHL QQQ Date Depth
(As per permit) No. Completed

5 Joe Harp - Miller Rd. 3/4 mi. west of | SWSESW | 9/7/1973 214
M37

5 |Allen Dietter - Jet M37 & M113 SESESE | 9/16/1971 93

5 Fred Murphy - Corner M37 & Miller Rd. | SESESE | 8/1/1974 80

5 |Wes Herden - 1/10 mi. NW of Jct M37 | SESESE | 10/23/1978 80
& M113

5 Schmidt Real Est. - Miller Rd. 1/4 mi. west of | SWSESE | 2/20/1980 105
M37

8 Ken Berry 13545 [0.4 mi. S.of M113onw. | SESENE | 6/9/1986 81
side of M37

8 Chris M. Bott 17307 |Appr. 1 mi. W. of M37 on | SWSWSW | 8/9/1981 232

. N. side Harrand Rd.

8 |Steve Endres 19537 15170 West Harrant Rd. SWSWSW | 8/8/1991 181

8 Ronald W. Spitzer! 19876 |1/4 mi. W. of M37 On E1/2SWSE| 9/13/1991 244
Harrand Rd.

8 Stanwolf 1/4 mi. W. of M37 On SWSESE | 9/15/1978 122
Harrand Rd.

8 Tolas Oil & Gas 44604 |Lease Miller 1-8 NWNENW | 11/5/1991 229

Co.

8 Gerald Glazier 1/2 mi. of Bottrd. on - NWNW | 10/16/1978 190
Miller Rd.

8 Dean Bott 14609 |Off Harrand Rd. on W. NESESW | 7/16/1987 | 1222
side of Bott Rd

8 Jack Zimmerman 3/4 mi. W. of M37 On SESWSW | 8/4/1987 109
Harrand Rd.

8 Greg Bott 3/4 mi. on Bott Rd S. from| NESW 8/3/1978 107
Miller Rd. ,

9 Gerald Glazier 150' E. of M37 & 300' N. | SWSWSW | 4/23/1970 129
of Harrand Rd

9 Richard Seitz 12052 |Bet. M113 & Harrand Rd. [ SWNWSW | 3/11/1985 153
on E. side M37

9 Jack Zimmerman 0.2 mi. E.of M37 on S. NENWNW | 3/6/1984 70
side M113
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| NOV 011973 — ¥ '

| @TER WELL RECORD MICHIGAN DEPARTMENT

g : ACT 294 PA 1966 OF

: ] LOCATION OF WELL . PUBLIC HEALTH
Coumv Township Name 5,‘ Fraction Range Number
(3 pand’ Tfuwwu ~YYarr ﬁ&w S SW'/. Sy SQ)A S/ W
Distance And Diroction from Road Imersé(,uorfs 3 OWNER OF TR OF WELL:

% Moo owh wf M=% e~ N e 24 e
Street addrass & City of Well Location /"‘ ﬁlgg&’) N 'Yﬂ,,u‘ts ‘ A M"“qAﬁM 1 "YYI ;/:‘L

1ocalé with “X'* in section balow skefch Map: 7 WELL DEPTH: {comp@tod} Dhte of Completion

T I T .
N ~ 21 ft. Sen? 7/773
- — —!- el Tl ek :’" . 5 ELB«SIe tool ] Rotary D Drivan [ ouwe
" ': | : . /t[{ »* Y (\ D Hollow rod D Jatted (3 sored O
T ':' T dlte 24 \~/ 8 USE: []pemestic  [7] public Supply 3 indusry
T \ -
| { | | 7/y r, [Dirrtgation [O Air conditioning [ commercial
e inlalt e i R : ‘ M) [l
| { 1 est Wall
: | Ké 1 l 7[C)A‘$‘=NG Throadud[j weided ] M height: Above/Below
. 1
i - 1 MIkE * ‘ ‘ Surface ft.
: THICKNESS | DEPTH TO ;
2 FORMATION OF BOTTOM OF _¥_m. to 'R»I_Q.ft. Depth | Weight s/t
' STRATUM | sTRATUM in to ft. Depth | Drive Shoe? Yes PYING |

8 SCREEN:

& /‘5 s 7 7 1o ST 1:\4/1-,2g . 77 ]
{ 4!7 ""/7 Sipr/Gauze e rengih E

Set batweenz-l @, and _&d f.

% Ci/%/;/ 2o | @7 | ™ K Pachan < 2 £,
. . 9 STATIC WATER LEVEL
l : g Bl ‘3(‘ ;'M 50 / m ft. below land surface

13 - (/ 10 PUMPING LEVEL below land surface
L)

P /I’MQ 5‘,““] + 7 A (et /3? ‘ 270 ft, aﬁatéhts. pumping / 2 apm
Cé /‘. y 2 9"’:} . ft, after___hrs. pumping

Cf .,( S 11 WATER QUALITY in Parte Par Million:
CO(A Fo X éf N A s & T =————{  jron (Fe) Chlorides (C1)

BB My

Hardnesas Cthar

3 ' ' TZ WELL HEAD COMPLETION: [ ) 1n Approved Pit
[ ; m"ds Adapter  [[] 12** Above Grade
) 13 welt Grouted? Ff¥es [ No
[BriEat cemont ;] Bentonite
5 _f 0 4 ft.

Daptht From ft. to

14 Nesrest Source of ppssible contaminatiol
30 “j S‘ % "T:"““ 7 L Type

E ) feet Direction
Well disinfocted upan completion BYGS [:] No

15 pump: Not instaljed
Manufacturer's Name V/
Model Numbhar f jid 374 é/ons //S’
Lonoth‘of Drop Pipe E i ft. caoacitviG.P.M.

Type: Submersiblo

3 uer [0) Reciprocating
i USE A 2ND SHEET IF NERRED
§ 16 Remarks, slevation, source of data, etc.‘& 17 WATER WELL. CONTRACTOR'S CERT{FICATION:
. DR PG 1Y ORRAER (T b | to tukbgdt of :m"l;:ﬁgv:&dma";f\éwym" nd this repor’ 2 ':;.
: . ‘% w { ) 07 6}
e aacls'rsnso BUSINESS NAME ! AEGISTRATION NO.

CORRECTED #
’
/ i . Addrass e g ’& M

cANDIET 1N g., o yy /0,
gﬁ_""‘:‘? “@r, '~> 77
AUTHOR(ZED REPRESENTATIVE

GEOLOGICAL SURVEY COPY

¢ perd 100M (Rev. 12-68)




GEOLOGICAL SURVEY SAMPLE No.

MAR 2 8 19?2 ‘

1 LOCATION OF WELL

i

v N : 17 T
. - D Page D-9 l

WATER WELL RECORD MICHIGAN %EPARTMENT

CT 284 PA

PUBLIC HEALTH

County R Township Name

& o n Ay d Z?AW: KS&

[Distancso 2 And Diraction from Road mterscct NS

Street addross & City of Well Location

=1 Lef

Fraction Saction Number |Town Number Rangou Number

o R S 075“@;( / w.

JBI o AM-30 —~ pMH3

3 OWNER OF WELL:

Address /4(,{ EN DT R

Locata with **X* in sectjan below

Sketeh Map:

4 WELL DEPTH: {comploted) Dats of Complation

N
| T T
I 72 . QS -7/
~ —J'~ - —{w -:—— - 5 D Cahle tool D Rotary E] Driven D Dug
u ] ] | . I Hollow roa [ setted B Boced |
[~ 'Jl - —“[L - —i'- 7 T 6 use: moomestic ] pubtic supply {7 industey
! | | ircigation ] Air Conditioning  [] Commercial
= - = — -~ t M O 0
) 1 ; _L ost Well
] — 78&%“: Threadod (24 Wetdod]_| | Height: Above/Below
| MILE ' Surface ft,
-
THICKNESS | DEPTH TO . P
2 FORMATION oF A0TTOM OF ¢_;2._..m. to .‘22“. Depth | Woight 3 +73ins./1,
STRATUM | STRATUM in. 10 fr. Dapth | Drive Shoe? ves[ INo []
8 SCREEN: P
Q /"", A /0 7O Type: &PQSS Dia.: / /zg}
-
61 / . ‘N Gavze 6 o Longth "5'
Ka“)af?'/ 30 4 o Sot betwean g?fr. ana L 2 1.
, - Fittings:
clay ro |so
/4 _[@sranc Iyrea LEVEL
- ]
:D A LD =l 7-5 ft. holow land surface

W ATER S AAY

10 PUMPING LEVEL helow land surfaco

? :?... e ft, after ___ hrs. pumping g.p.m.

L7

ft. aftor____hws.pumping ______ g.p.m,

11 WATER QUALITY in Parts Per Million:
iron (Fa) Chloridos (C1}

Hardness Dthear

12 WELL HEAD COMPLETION:  [7] (n Approved Pit
(] pittass Adapter [ ] 12'* Above Grado

13 wott Grouted? Pyes [ ] No
D Neat Cemont D 8sntonite

Dopth: From ft, to ft.
14 nearast Source of possiblo contamination

faat Direction Type
Weil disinfacted upon compistion [ Jvas [Ino

T8 rum:
o O Bl sy 75

Manufacturer's Name

Model Numnor_é{%g wf vons #IFT O
Longth of Drop Pipe_z__ t, capacity G.P.M,

Typa: [] Submersible
3 Jet {1 reciprocating

USE A 2ND SHEET IF NEEDED

16 Remarks, elevation, source of data, etc.

t Uvecan wer il LLR, HEM NG
eCORRECYED BY:

TUYION BYs

087d 100M (Rov, 12.68)

17 WATER WELL CONTRACTOR'S CERTIFICATION:

This wall was drilled under my jurisdiction and this report is true

CEIES OB DRI L 6 0281

REGISTERED BUSINESS NAME REGISTRATION NO.
Address /0 ‘? ?15 /M&h} "
Signod ,&" Date /0 -2/~ 7 /

UTHORIZED RE RESENTATIVE :7%—/

GEOLOGICAL SURVEY COPY




GEOLOGICAL SUAVEY SAMPLE Na.

0] e oo |

,Y? 1< ’
Stree .‘}cldms & City of Well Location

WATER WELL RECORD MICHIGAN DEPARTMENT
ACT 294 PA 1968 F
! LOCATION OF welt | PUBLIC HEALTH
County [l’owuhhm Name ll—‘rm:tiun Soction Numbsr rown Number Range Numbor
VeV S Fez_/_g/ T S sgh gt 8§ a5 wE | s
D;qlnm o And' € m:_mm trom Road |mersections 3 OWNER OF WELL: I o ] ¥i¢) /,
r
Conwer M-32 ¥ milley RY, /(uyfs,é re wrP My
. V Address f"”?s/e’l, fncn‘.‘lf?“,n/

4~WE!L DEPTH: l(:umplctud:-’w Nato of Campletion

Y 4/ V.

r T ! 7 -
. N 0 1. VY
I
il ‘} - —:— - N 5 ]:] Cabhls tool D Rotary D Driven D g
w ! I I " é D Hollow rod D Jotted w Borad _*’L]__;
T —:_ - '“:“ ] 1 u) ' o £ |6 UsE: [H oomustic [7] public Supply (] incustey
| I { . X ’ trrigation [ Air Conditioning [} Commorcial
R e A R S RVIN
oo Podtew 21} 113 [lrestwen [
e :
i 1 i ¥ ,,J__ ! 7 ([-)Ifjis‘:NG Threaded [_] WeldudD Moight: Abave/Balow
M.
LarLe - & . Surfn(n______ft
THICKNESS | DEPTH TO S e
2 FORMATION oF BoTTOM OF .ﬂ_m. o FL 6 popm | weight 4.5 nsn,
. STRATUM | STRATUM in, ta ft. Dopth | Driva Shae? ves [ ] no ¥

L5 | D5~

8 SCREEN:

, - "

DY SHAyD

WALER SAVD

181 5L

Slot/ o A A . length 9
‘/ 3’ éé Set botween zs ft. and ’E él fr.

Fittinps:

LELGD ol L RE

T { _)UMFING LEVEL bslow land surfaca

9 STATIC WATER LEVEL

ft, below land surface

1, after ____ hrs, pumping g.p.an,

—. ft. aftar___ hrs. pumping g.p.m.

—

11 WATER QUALITY in Parts Por Million:
tron (Fo) Chiorides (Cl}

Hardnoss Other

12 WELL HEAD COMPLETION:  [T] |a Approved Pit

[ Pittess Adapter [ 12'* Above Grade
13 wall Grouted? D Yos & No

[:] Neat Cameant DBontonite D

Depth: From ft, to ft.
14 Nearest Source of possible contamination

Lo fest _£ 42 Direction __,sﬂvp_f’_;_a__Tvno

wall disinfocted upan completion [®ves [JNo

15 Pune: A Not installed
Manufacturer's Name

Model Numbor — Hp . Volts

Length of Drop Pipa ft. capacity G.P.M.
Type: [] Submersiblo
O get [ Reciprocating

USE A 2ND SHEET IF NEEDEDR

PLOKRECTED WY
A HGN BY
£ FVALIDN

LEETH TO ROCK

16 Remarks, elevation, sowrce of data, etc.
ADUED INID BY DRILLER, ITEM‘ NG,

D&7¢ 100M [Rev. 12-68}

il

Signod ¢

17 WATER WELL CONTRACTOR'S CERTIFICATION:

This woll was drilled under my jurisdiction and this report is true

to the I)os! of mv knowlodge and boliof, ¢

C LL hRig Ca - /[ 2YY
R GISTERED nusmﬁss NAME REGISTRATION NO,

address et 0 O Wt £2. 2D TR VESSE L £V Mchl

GEOLOGICAL SURVEY COPY




GEOLOGICAL SURVEY SAMPLE No.

JAN 1 61979

LOCATION OF WELL

WATER WELL RECORD

ACT 294

PA 18

I T

L]

MtCHlGAN %EPARTMENT
PUBLIC HEALTH *

"]
Page D-11

nl'v
ance And
7‘5 AL E

1
Coéué ;— / ) Township Namo -, 7
ist Dirsction from Road intersncidn e o e

' Fraction

EAFEUSED | 4

-—_-
.. I3 OWNER OF WELL;

Section Numbu Towa Numbor Rango Number
S lrasng

/7 Era.

A sto, i7 A rERSECH N L Jpe //}./aﬂmfw
7 7l, //3 ‘Adﬂress?()?z" M"‘ ;,7
Strodt adtlros& & City of Well Location %’.{A@M 237 N

4 WELL DERFA: (co

Z6

s

244

L2

Locato with X" in 50°"°“ bilow Sketch Mop: sted) Date of Completion
T T T ‘
o S0 Jo= 22/ F
bt JI' - —-:—- ~l~ r o ';7 5 D Cabls tool D Rotary D Drivon ]:l Dug
! | | e D Hollow rod E] Jettad @ Borod D
b o "J'“"_T“ "‘I" akh I 52 6 USE:}Q Domestic  [_] Pubtic Supply {3 industry
L -‘ﬂl— _ i _ “I__ I PR i ! / 2 Dlrrlgation D Air Conditioning E:] Commercial
LT {rest weii [
! ! 1 )A _L 7 CASING: Threadadg wetded [ | I hsight: Abave/Balow
Diam. .
-+ 1 MILE ’7é lSurfecu fto !
THICKNESS | DEPTH TO - /
9 FORMATION u QEPTH TO QLm‘ to /&2 . Dopth | Wolght L7 ern,
STRATUM STRATUM in, to ft. Dopth | Driva Shoo? Yes D No g:]
5 L : 8 SCREEN:
'*-w—"’/-;f/ 20 2‘ 67 Typo: M tSC— & Dia.: é‘
Slotﬁsﬂlﬁ‘é"/c) Longth 4/

Sat hatwaen st ft, and
Fittings: . ¢» v / 4

ft.

S STATIC WATER LEVEL
- /""’ ft, below land surface

10 PUMPING LEVEL below land surfacs

2 £, after t hrs, pumping l 2apm

ft. after____. hrs. pumping g.fr.m.

T1 WATER QUALITY in Parts Per Miliion:

fron {Fe} Chloridas {C1)

Hardness Qther

12 WELL HEAD COMPLETION: [ ] in Approvad Pit
K ritless Adapter [] 12'* Above Grade ,

N ves [ no

13 Well Grouted?' /
Bentonite ﬂ P PRIIR

D Neat Cement
Depth:  From f1. 1o %3 ( (1.

14 nearest Source of possible contamination

o feet _A_/._.Dlrectwn S 2\?:“/‘7/7; '

Well disinfacted upon completion & ves [} No

Typo

18 pump: Not instalied

/(/ 2% Jé//f’////t/t{

Manufacturer's Name

PR ro Rt)(’K

DBovd * 100M" (Rav. 12-68)

Modol Number -2 lff? HP 2 ?_. Volts =2 562
Length of Drop Plpeé’ 3 ft. capacity GP M.
Typo: @ Submersiblo
] et ] Reciprocating
USE A 2ND SHEET IF NEEDED ’<
18 Remarks, elevation, source of data, etc, 17 WATER WELL CONTRACTO 'S CERTIFICATION:
l.DD!D INFO' BY ﬂRIl‘. This well Wi s drilied under E/ ;url d ctmn ang this report is true
ALER (3 (37] NO. to theb w “) /2

*CORRECTED av . .' ! . ‘ \-ﬁGT 0 BUSINESS NAME REGDSTRM’ION NO

CUADDITION Y |

3] Em'ma

GEOLOGICAL SURVEY COPY ry




GEOLOGICAL SURVEY SAMPLE No.

APR 301980

WATER WELL RECORD

3

Page D-12

MICHIGAN DEPARTMENT

T 71

MILLER. BD g My
« MAN LD ML (9

Streat adrdress & City of Weil Lacation

n) r/ A€ Y

ACT 284 PA 15686 F
1 LOCATION OF WELL PUBLIC HEALTH
County - Township Name Fractlon — Sactio, ber |Town Numbor Range Number
‘ ; | Y
GIAND TRAVEDE. ~  MANFIouD |SWnSE w3E w 25 wa | I ew.
Distance And Direction from Road [ptarsactions -t 3 OWNER OF WELL: e

seHi DT EEne ¢ STai |
(6

Address ..:a‘ - ~ j-7——~ 5«7‘:’" ]
%Z‘A\}F{’E §{€&}Q: Y . 9%

h

Lacato withu“)(" in section bolow

4 WELL DEPTH: {comploted] Date of Compleyion

2.

D L AN 12

Sketch May: e,
] T J g C"'"" « -
[ I X% ‘AM{ I (68 . R PR xO
L _{. — —ll— _.}_. —] . | P 5 D Cable toal E\Rotary D Oriven D Dug
o MAAVLLER RD ] Hotiow yod [] gewed [ Boced [
T -1|__ .:. - _i—’_ ] S T - |6 usE: [ Jpomastic  [[] pubtic Suspty [ industey
. — ._1|_ — | _ ,__l,_ —d 1w D Irrigation D Air Canditioning D Commorcial
1 T || ‘ Q‘T"%ﬁ? [ J7est well ! ]
} 1 X _J__ e 73;;?1"“’63 Threaded|_] Weidad E Height: Abye/w
LU R i ] t Surface ft.
ry (4 ;
5 FORMATION THICKNESS | OEPTH TO \:)..._.h{?t%(- |Q_(_)_ft. Depth | Weiaht Ibs./f,
STRATUM | STRATUM in to ft. Dopth [ Drive Shos? ves [ ] No
8 SCREEN: .
- S - - G
CLAN & GRAVEL | 2 |2 | . STapess o, 2 N
Slot/@mme ° Length = 77

l \5 Set belwean _]_D_Q____ ft. and _I_US::

ft’

59

14-

Fittinei:_: A P ACKLNE: — P)..‘d(r'y\_,e)o TN

L

3/

HAND £ GRAVCL
Sand

A

9 STATIC WATER LEVEL
plll

ft. bolow |land surface

(6S

10 PYMPING LEVEL bLolow land surface

(

2 ft. ofter ars, pumping RN

e ftoaftar___ hrs, pumping g.pam.

11 WATER QUALITY In Parts Per Mitlion:

Yl .—fron (Fo) Chlaridos (Cl}

Hardness Other

12 WELL HEAD COMPLETION: D In Approved Pit
Mmuass Adnptar, []12' Above Grade

13 well Grouted? D Yas o

D Neat Cement D Bentonite

Depth: From ft. 10 ft.

14§2§)est Sourcs of passible contaminglion..,y

(AG

oot /Vé’ Direction __N L

Type
Well disinfected wpan complation &Yes CINe
15 PuMP: [jﬁ%;m tal)od .
Mahufacturer's Nemg.l Co " i/l Q. 77 /E"""
model Numbar 3 D ¥~ SO _ e 4 _vo 220
Length of Drop Plpe ft. capaoity _j:.P.M.
Type: Submersible
7] get ") Reciprocating

USE A 2ND SHEET (F NEEDED

18 Remarks, elevation, source of data, etc,

ADDED INFU BY ORILLER, ITEM 0O,
PCORRECTED Ry '
*2ADDITION BY
SARYATION

DEPTH TO Roes

=y
N

D&7d 100M {Rev. 12-68)

17 WATER WELL CONTRACTOR'S CERTIFICATION:
This woll was driliad undar my jutisdiciion and this

10 thaBof v@zﬁrludmﬁ&efl P[Lb/;};’n is /ug {/7

Address t

RO G117/ . iy

REGISTERE . REGfSTRATION NO.
A v/ /
] Fé
tey

0 2 /27 /é??)

Sipnod Date

CEOLOGICAL SURVEY COPY




Page D-13

MICHIGAN DEPARTMENT OF PUBLIC HEALTH
[T /1als148]

GEOLOGICALSURVEYNO | | WWATER WELL AND PUMP RECORD N =y

1 LOCATION OF WELL

Cou Township Name

R‘:q ) /:éﬂ VERSE] /94 VZJZLD "‘

glo; Ew Nﬁ,/» Seclio?umbar T?;n ‘jt?b:/g R?ie}lymb;&!

Distancs Ang Directien From Road Intersection

\)’}0& a‘f ilAO/

e Rt q ol K13 an 37, wESt | g BERRY

Streel Address # City of Well Location Zg 90 /{‘3 ’7 fo U:rﬂ Address Samo As Well Location? & Yas 0 o

3 OWNER OF WE

Address

7390 H1-37 Soutild

“HitlER RoAb . 3

Locate with "X in Section Belaw jSke{ch Map:
M
M-z

4 WELL DEPTH: (camploted) T Date of Completion
! — P g '6

fr. H té 7

8 [} cable tool m&otaw {1 oriven Moug
{3 Hollow rog {7 Auger O uetied d

I
L7 TSP R RN NIpUE | 1 . A
T T ‘w L f] 6 USE: Rlgomestic ] Type | Public ] Type m Public
] | i 3 1\ D Irrigation D‘rvpa lla Public Cl Hest pump®
e mial ke it REAE ‘, ‘ ,
) i i . > I . {:l Jast Well [:]fl’ype b Public
] é k| _L X ? 8@%‘:&, El Steel D Threaded : Height: Above/Boloweess
=1 MiLE ) Jastic ’Meldad : surface "
THICKNESS | DEPTH TO . i, 10, t. depth
2 FORMATION DESCRIPTION of . | aoT7oM OF | Waight _ 2> s /i
STRATUM STRATUM In. 10 — ft depth |
G:outedi:riil‘l) Hole ».afr:oé:; " { Drive Shoe D Yes
in. 10 1. depth ‘. RN"

SEAND

o0

8 SCREEN: ] Not Instatied

d@ Tvpo P Vlc' Diamater 4 { (A

' /o o FEFTT

Gl A0 |60 | o 78 df?fi" I
. ~Packer Lead Packer Bremar Chock

@./( A\/ } 6 / Eg:‘:l::k above scmene fl. ' Other r

WA TR SAD

P

/ 8 STATIC WATERLEVEL-
y ci. ft. below land susfaco O sow

10 PUMPING LEVEL: below land surface

H. atter hrs pumping at G.P.M.
it. after hrs. pumping at GP.M,
11 WELL HEAD ; v
I EnON: Kaiviess acapter ] 127 above grade

[:] Basemont cfiset [:] Approved pil

12 WELL GROUTED? [j No KYBS From o "

D Neat cement wemonite &Other_M

i 8 No. of bags of coment ______ Additives

13 Nearest source of possible cantamication

Type W ‘Q Distance 5‘0 ft.p

Well disinfected upon completion? SYas L—_] No

A PUMPL ™1 Not Instalied REE P:"j}g:\éﬂg‘}éﬂfm-

Manufacturar's name 4
270

Madel numb s w HP 1 vons

GPM.

Longth of Drap Pipe ___&__ ft. capacity
. |“
TYPE: &Eubmemble

USE A 2ND SHEET IF NEEOED

PRESSURE TANK: e
Manufaclurer's neme X "TE‘)

Model numbsr W?“Z—OV Capacity ,£ Gallons

16. Remarks, elevation, scurce P&l WEED
Mich. Dept. of Public Health

SEP 2 2 1986

Bureau of Envircnmentat and
Qucupational Heatth - GWQS

16. WATER WELL CONTRACTOR'S CERTIFICATION:
This well was drilied undar my jurisdiction and this report is true

to the best of my knowliadge and beliok. —~
PHILS WL DRiver g 4%\
AKUUDV {L’.w rﬁnﬁwtém NnT_,‘ E

Date _A:M ‘

De7d  2/84

Grity: Act 388 PA 1978
Compietion: Raquired
Conviction of a violation

GEOLOG]CAL SURVEY COPY Ponaity: af any provision is a

misdameanar,




GEOLOGICAL SURVEY NO

LOCAi ION OF WRL

MICHIGAN DEPARTMENT OF PUBLIC HEALTH
WATER WELL AND PUMP RECORD

Page D-14

LT LY

713l (7]

PERMIT NUMBER

‘,‘_

&%AW) 7{@6(62&5;{

Township Neme ;£ : !

-Fgractlon 5_. Sectio?mber
‘/4 w s

At Aotd

Street Address & City of Well Location

D/laqlaﬁe A;\Qd(}b;:;c;;r;\ F’(;;n Ll:}ad Intersy, fteon A/ES 7‘7 P F // .(7 6 N
/v,,m 4 fbd ¥ Rond,

AQMM’)

/(’m

3 OWNER OF WELL:

CHR s

Addrass

M. Bitt

L_.' Yes

Addrass Same As Well Location?

'T%Nu?: L nagis Nuz befw
224 M. & jzévfg/ foatef)

~

No

Looate with "X” in Section Bslow

2 FORMATION DESCRIPTION

Swd 4 Stopsts

Sketch ap 4 WELL DEPTH: ! [{g ?me . @an Wall
&F : [] reptacement wl
6 [] cable ool otary 7] oriven [ oug
l:] Hollow rod D Auger D Jatted I}
6 USE: %Domastla [ Tvpe | Public [ vvpo #l Public
wigation [} Type lla Public [ Hest pump
b( [ 1est woli  [[] Typa tib Public ]
2 oAb 7 Bﬁ,ﬁ',’gﬁ, [dswet [ Threadea | Height: Above/Bélow
IE.PIaanc D Welded Surfaca ft.
THICKNESS | DEPTH 10 {):__m to. ft. dopth e EE;%}
OF BOTTOM OF ) ) | Weight s./M.
STRATUM | STRATUM d"gr};l’ e Dia""e':g“
i in. to it, depth } Drive Shoe O ves
-
;O teo into 2D Bodepth | & N

——

#5°FT

6 6/4/

[0Z

+/28

/ 'e 64 //? / éﬁ 1 9 6, as;:ieu )0\/ % memwlj Not lnzalled
J 4 /)/4/6/ %,“ / 02 Sat between, ftl..:‘:'z‘hmﬁ.
FITYINGS: K-Packer [} Leaq Packer [ Bramer Chook

Blank above scraen .. 1 Othser

+z10|" %0 @i

9 STATIC WATER LEVEL,

‘5/;~A/C/

ZZZ

(’/45/ 4 6 4 [j-‘ '/ ZQ/ below land surface O Fiow
10 PUMPING LEVEL: below land sucface
//4(4/ /0"- Zﬁ f1. after fis. pumping at G.AM.
1. after tirs. pumping at G.P.M.

-z 37

11 WELL HEAD
COMPLETION:

itless adapter
Basamant offsat

{127 above greds
D Approved pit

12 WELL GROUTED?

[ Ne MhYas From

ot

D Neat cement

o'
[ sentonite D@her W

f1,

. No. of bags of cament Additives
) 13 N t sourae of pogsibl inati .
i p
Type :f’}él?[tlk’- _ Distance :5 1"- Direction e
Wsl| disinfected upon completion? H] O no
Was old well plugged? Yas D No
") N 4 ’ D {0 T PUMP: M) Ngt Installed Jpstallation Only
\ (q Co Manuf 0r's nama ’&’ ﬂ C '!

Model number alt

TYPE: Submaersibla

Length of Dropm. ft. capa otv__lﬁ___

s
G.PM

PRESSURE TANK:

(Up) / Ex 1ro]

USE A 2ND SHEET IF NEEDED

Manufacturec's neme

Mods| numbar Capacity

Gallons

16. Remarks, slevation, sourcs of data, etc,

16. WATER WELL CONTRACTOR'S CERTIF!CATION
sweoll was drilled under my 1:!-sdlctlon and this report is trus
<l na |}

Tl

067d 12/85

GEOLOGICAL SURVEY COPY

AUTHORIZED REPRESENTATIVE

Authority: Act 3868 PA 1978
Comptletion: Regquirad
Ponalty: Conviction of a violation

of any

provision is a

misdemsanor.

L7 gm
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B

MICHIGAN DEPARTMENT OF PUBLIC HEALTH _ —
BEOLOGICAL SURVEV NG E WATER WELL AND PUMP RECORD b UL%%R—I—M

Township Name Fraction Section YJumbar | Town Numher flange Number
i r%//— <t/ SN % Z5 // W
Distance And Direction From itoad Intersaction 3 OWNER OF WELL: ,5 /_{;/g /—/l// e s

- : vy Ny A Addross lrts7 S ”<
170 les] Yl oA /2,: / Zd . /'/ 7

T LOCATION OF WELL

\\

Streel Address & City of Wall Location Address Same As Well Location? D Yes D No
ith X" ¢ g - : : 1 TR
Locate with X" in Soction Below Sketch Map: 4 WELL DEPTH: Date Comnlated | Now Well
B 38 &
| b { FT. | / Cl Rsplacement Woll
= ——‘L - —{—- —-{— — 5 [] cabla 000 B'Rotary [ driven [Joug
} } I 3 Hollew rod D Auger [ setied [}
Wh o e b o o £ 5
—: 'f t 1’ 6 USE Bocmestic [ Typa 1 Pubtic [[3 Type Wi Pube
| _ __:_ _ ) _ l__ dow l:l treigavan [:] Typeo la Public D Hoat pump
! T : ! [Dvestwolt [ Tvpa o Pubhc |
| ; 1 ,-L 7 3{;%;’:? , D Steal || Thraaded | Height. Above/Bolow
[t 1 I LE e Plastic [} Welded : Surface A /
THICKNESS | DEPTH TO i in. to t. dapth )
FORMATION DESCRIPTION OF BOTTOM OF ) | Weight ths. /it
STRATUM | STRATUM i 10 - It. depth |
? Drill Hole Diameter | Dive Shae (7 ves

ZM//M(/ lucks | Bie> | B T o8

44A//, ézd / 0 Typa {[/{g_ Diametar 20‘ ',";‘a"""

soi/ 4 byl b/t sty z| O gg@_gg;:" _/ﬁg:% £r
s/t 1y Wt/ 7| T B B, T

;?/ ‘/4/ / /l / .../ g/ 9 S%R "E\":"‘;mw land surface [} Fiow

10 PUMPING LEVEL: balow land surlace

G P,
1. alter hrs. pumping 8t . G.P.M,

1t after hrs. pumping a1

11 WELL HEAD -
COMPLETION: M"“e“ adaptar [[} 12" abeve grado

: [} Basement oftsot O Azr,fd_&t
REGE!VED 12 WEILL GROUTED? D No JKYes Fram ’ - to 2— n
t]{@ ‘ 1 i';'v! E] Neat cament maumomle mlha( C’ '_.,.
o L 4 b

~ . o Na. of bags of cament Additivas
GHAN&?‘” 13 Nearest sovice .ot bsible contamination
, AVERSE GOUNTY Y VE e B e
HEALTH DERARTMENT Type & Distance Diraction
Woll disin d upon plation? fas D No
Was old well plugged? D Yes No

Manufacturer's name

R E C E VE %‘nmode: numbervy L we éﬁ&: Volis 7/0

ﬁ\ B (&)’2 0[,‘ | \")Th‘ 14 FUMP: ™1 ot Instalfe }? e //E_](Punz‘)’ fation Only
A ]

WWW $3nath of Drop Pipo /7) —-G P M

TYPE: Submer;le

ANCEO 1992 esonsrn e AL/ ,

USE A 2ND SHEET IF NEEDED dsl numba/j) Z() n‘f OM/ X T / V-.!nn:m—*
16, Remarks, slevation, surce of data, etc  BUREAU WWWSWW%H@W L CONTRACTOR'S CERTIFICATION:

. !OCCU?NHONN- EAL'EH drilled under my jurisdiction and this report is trus

wzb;slofcr-nyknowm:igoan/t)s/' /////odyg/

HEGlS

ThoaShesttl A

Signod
067d 2169 \/

arlty: Act 368 PA 1978

complnlou Requlired

Penpalty: Conviction of a violation
of any provislan Is a

CEOLOGICAL SURVEY COpPY misdemeanor.
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GEOLOGICAL SURVEY NO.

f
.. MICHIGAN DEPARTMENT OF PUBLIC HEALTH
WATER WELL AND PUMP RECORD

S D G-00% - 01460

LLTIETARIg19]¢]

PERMIT NUMBER
1 LOCATION OF WELL
COumy Township Nemo Feaglion Sectif?ymbsr Town Number Range Number
SRAnd Thnverst | fa YEILLD IS nSE v 7odSns | Ll sw

istanco And Direction From Road Intersection

Y tile st of H-37 onN
RoAD,

%/Mrmo Amo

An@RAND

Dald . SttzeR
{;m 2wt Ropl) zﬁw{ ey, M) 7y

Stroot Address Ve City of Well Locauon Addrass Same As Wall Location? Yos Na
Locate with "X in Section Balow; { N Sketch M ap 4 WELL DEPTH! ‘Dale (%ongg!,ﬂ‘fdve;u ' [BsNew Well
T 1 T .
oot 'Y D /b 244 e 'q ' 1 Z 19 11 L] Reptacement wol
- — J'- — -—:-— —-:—— —1 @i}h M 5 [ cable tool %Rmaw [ riven O oug
1 | | X "\ N i&, 3 [ Hotow rod Auger [J Jenss O
Wl — b e JE & -
": ]L { “F—* 1. 6 USEytoomesue [ Tvpe 1 Public ] Yype It Public
B __:_ [ . “ A p\ KAN ,b FE_L l? ea— & [l wigation D Typo lla Public [ fioat pump
C X] 1 [ vost wetl [ Type fib Public
L+ 4 __L 7GAIING: [ sieer [ Threaded '] Hoight: low
1 MiLE . 2 Pl%stic 1[:] Wei:ded | surface '
THICKNESS | DEPTH TO ___in'to 23241t dept )
2 FORMATION DESCRIPTION OF BOTTOM OF - | Weight s/
STRATUM | STRATUM In. to ft. depth
Groyted Crill Hole Diamater ! Driva Sh 7 ves
727/ 02441 dopth : ve Shoe 0 os
foprodd 7 7 in. to 1. depth X No
- ” P 20 i 8 SCREEN: [ Nor instalied
Aed and fanye yropel 749 17150 oo PUC Diamote 47
Guoy olay 70 160 uze / Longth 10!
ot mwsan[j o4 ft. and 2 /é_ f
P i FITTINGS: K-Packer D Lead Packer Bramar Check
Fine ten send 70 230
Blank above screen 11 Other

~ [ © STATIC WATER LEVEL:

i B Y
' | % © 1. below land surface [ row
10 PUMPING LEVEL: below land surface
\
\ .1 Sx‘ after hré. pumping at . G.P.M
. siter hrs. pumping at —a GPAM,

11 WELL HEAD
COMPLETION:

[Bﬁm\ss adapter E-JZ" above grade

"] Basement offsot D Approved pit

12 WELL GROUTED? [\, Pyes Frm‘aP_ 0 St
memonhe [ other

No. of bags of soment Additives

D Noat cament

S ——

D

Pugy%w_

JAN 1

USE A 2ND SHEET (F NEEDED, REAU aF

16. Remarks, elavation, source of datau&E'UPATIONAL "g:!ﬁ:

18 Near, ourco of possl ble comamlnaﬂon
Type B & L Di On. Direction V)‘? s +‘
Well disinfected upon complation? Yes D No
Was old well plugged? Yes e
14PUMP 7] Not instalied . O eump lnstalllalion Only
_R_E PN Manufacturer's name L AN

Made! number b EL{ Xl 0 e DY voits LD o
Length of Drop Pipe 20 . capasity _,_]._._._.__2- G.P.M.

TYPE: KSubm orsible D Jat
G0 PRESSURE TANK:
MY Manuf r's name
Model b Cap ¥ 4‘;’ Gatlons
AMWATER WELL CONTRACTOR'S CERTIFICATION: 4
w This well was drilled under my juriadiction and this rapart is true
1o the best of my knowledge and befiel.

S 9p8

l7hRi9 Opsrator's Nemo:

SN

Address

REGISTERED BUSINESS NAME

RéGlSTﬁATION NO

De7d 2/89

GEOLOGICAL SURVEY, COPY

Signed

e Authority: Act 384 PA 1978
Campletion: Required
Penalty: Conviction of e violation

of any provision is a
misdemeanor.

Page
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GEQLOGICAL SURVEY SAMPLE No. [ I

JAN 16 1979
[ COCATION OF WeLL |

WATER WELL RECORD

ACT 294

PA 198!

Page D-17

O T

MICHIGAN gEPARTMENT
PUBLIC HEALTH

LIl

5

[County T ownr hip N nma

s s T.C. ARy /<“/a/

Fraction

P %

Ritnge Numbse

K 2.

Town Numbor

57 NAL

Section Numhor

£ w5E u

Distance And Diroction from Road Intursoctions

_.A srrde gue;r‘ of 7.3

g rpacdd

/?o’

Sketch Map:

[Strect adclms% & City of Woll Location
Tocaty with ““X™ Tn"saction bolow

3 OWNER O%VELL. ){) /1(

Addross

4 WELL DEPTIM: (complated) Date of Completion

N
T T T N o -
T ’ ) . T 78
- -'l - —;— —:— — 5 D Cable tool D Rotary E] Orivon D Dug
1 [ | . & ’gf' N D Hollow rod D Jatted ,)a Borad D
v
T ':‘ "'}' - "":" ol T f——.—ﬂ " 8 usE:fflDomastic  [] puntic Supply [T wndustey
) | | . [Derigation  [] Air Conditioning (7 commercial
R A T S (FRVIR ocrpud
. T M 000 tpg s o [restwen [
] L 1 " _I_ 78;";‘5"|‘NG' Threadmﬂm WeldedD 1 Huight; Above/Below
1 :_Il.r: # : I Surfacey _ ft.
THICKNESS | DEPTH TO 4.
2 FORMATION i AR in. to // ft. Dopth | Woight _ibssot
stRaTum | STRATUM | in. to ____fi, Dopth | Drlve Shoo? Vus[:] no )
B SCREEN:
74
%J@J .ol ﬂ}/ LS00Vl | v ,Lzm@;__ A
Sloti Length
LAl A“'/\t"’:r J/a#’d D2 /J&_ Sot botwoen,éé . and L2 e _tt.
Fittings:

9 STATIC WATER LEVEL '

//ja_,_ ft. bolow tand surfaco

10 PUMP{NG LEVEL balow land surface

S5 . after £ hrs. pumping ___ ,2(,2 2.pem.

fl. after___hrs. pumping _________ 4.p.m.

==

11 \leTER QUALITY in Parts Per Million:

,Jton (Fe) Chlorides {C1}

Hardnuss Other

12 WELL HEAD COMPLETION: [ |n Approvod Pit
W) piriass Adapter [ 127 Ahove Grade

13 \ﬂ[/};l Groutod? [_Jves [ o
]

Neat Cenwnt D 8entonite

w2
“ -Depth:

From, 1, o ft,
14 Nanarest Source of gossible contamination
&Jom d Diroctign Tvps
Watl disintected upon completion Y] ves [ No
16 pump: Not installod
Munufacturor’s Nama X W
Model Numbot HP _&_Volts _&Q{Q_m_-
Length of Drop Plpe, / ft. canacm%éi_(s P,

Submersibloe

[ set

Typo:
[:] Reciprocating

USE A 2ND SHEEY IF NEEDED

16 Remarks, elevation, source of data, ete.
#bo¥S WFo By DRIZLER; EM NO e
“GuMecieo ¢ ¢ )
Aodieioh gy
trevavidh
HEPTH 16 RotR

CLFYI

Address

Sipnod

p&7d t00M (Rev, 12-68)

17 WATER WELL CONTRACTOR'S CERTIFICATION:
This welt was drillod under my jurisdiction and this roport is true

1o tt :
2 z N
e 2D eLt r .
REGISTERED SUSINESS NAME REGISTRATION NAY.

/i

"i
AUTHORI “REPRESENTATIVE

st of my knowlodpu and boelief.

.

)
5 Botosim Frorn JoL /2 EE
Dato_’/a"‘/é)“’7f

GEOLOGICAL SURVEY COPY'




Page D-18

L SEOLOGICAL SUIVEY hivispl
PO ax doeoru

y‘ﬂ Gl
TIACT 315 A tugY ’ o - O .
SIAIE OF MICILIGAN e .
UEPATUIMENT OF HALUIAL  HESOURCES LANSING, MICHIGAIL-AU80H
1LOG OF (1., GAS OR MINEAL WELL WATER WELL ‘

[ TTCATION. DA 78 suBMET N TRIPLICATE  wiiin 30 AYs Al E.lt WELL COMPLETION
NAME(S) 8 A()UEIESS OF OWNEI(S) SHOWN ON PERMI { NAME & ADURESS OF DIILLING CONTRAC] OH(S)
.Tolas 0il & Gas Company .

306 E Broadway
___l:l_t___l?_l_'e‘_a;ga,nt. MI 48858 ‘
UEASE_NAME(S] b WELL NUMBER SHOWN FERMIT FERMIT NUMGER -
"_?_[LIIEI t-8 44604
SOUNTY 1OWNSHIP FRACTION GECTION NO. | 1OWN NO, RANGE HO 3

Grand Traverse | Mayfield NWim NEv NWisl_ 8 9% w/d L1 K

. . DRCRHESS | RLeEnt ) 3, Wit HEC I feompletad] Vltate of Cungdetion
2. FOUMATION DESCRIMIION . or poviem orf
. SIRAJUW | SINALUK 229 i 11/05/91 U
4. | | caute ot Kl Rutasy qunvm- | J v
Red c1 ay 25 25 i _l Haltew 1ngd i:l Aupm i_:l Joltek I,i e
G. l'.lg‘il'ili l l!‘.lm-i l l Whegsnbud ! flomht Al ilinlow
G ave 1 & N Urinerter b ' - " ] i
r Red (-lay Sand 65 80 A |Xl2lﬁg i lWH'IItul : Swlaca 2 _n
JURERURTT B || SO t efegeihh
gh . ex /4
Tan Clay 40 130 e M T s : e -
- Crostmt Dl Hule smniae -
‘ R . T depth | Disve Shne [_l ynh
Gra y c l' ay N 7 5 20 5 BRI L ] :h‘:ulu ! L’ Hn
' B nitH | ) Nas estaniedt
Medium Sand . -
2 4 2 2 9 lypse . 4 l astic i ': —
’ Shalliiaure ,__],__.»._,_, UL ____,,29.._‘___._‘.,_,.
Gel hmweon _,_,__2,,,_._ o ool W

I__] L aad Ffaghet ‘:i Mwmaes Chnek

HanGs {1k racum

‘! [k abiawe SCH oo L]
RIRIQ, WATENVEVED

- sgmiis lé.‘!._. 1 hotow s s lacn

B, MIMING LEVEL Dol laod sucdacn

E A1[17 [ ppeo—y P51}

i

L

—— SR UL LR B o PN
Coa ot Lo Bt qannpeip R Lo - ee Gt
s
wi ol ity .

. ue u ('} we I}Q win B oo o "
— " 1.}t cmman x Bundansse l_’ [ — ;
e '
1
!

)
M of s uf (e o ACIPIVHS | o aoms izt iimns =

10. ime LJ ot statiedd L‘J Taoop B eattistoae piy

Maenfirtenien € FIT. L1 Qe et Lol et e e i

Maptol swendiee —— I U LR Vot ... -
Cengeh of D PUE o e i e 14 RAPARNY s e 2 Gy
1YiIf ll Solwneesilin !'| JOF e o amemn
— [ o — (S
15, HEMALIGSELEVATION, SOUNCE OF DATA, WM ER QLY B 1€ )
R
___,_——*——’*—"“‘
e —
{USE A Zn0 SUEET IV yr.r-.ut.ul SO
12. ATHOIIZED HEPIESENIANVE CERNPICADUN (s viriL WAS
pIULEN UDNER MY ADTHOIIY AHR 1ms REront 16 JHUE VO THE . S
pESY OF MY KNOWLEUGE Al HFLIET. } —_—
Crai Wntl e Lline 1o, e /
Nampe JaSiE W tl i kLA G e
Ores gL, 1 fox j8 wlmiva Mo Y751 H— P N
o ' », g is ﬂff"l'ﬂl
7 g j agp w43 Am ApIACU suppITNFNIE !
l s _’f’.ff?ﬁl., ‘E/uffg—‘/(- L /l/é/ (G, )WL gy 2000 WA
P TTod Hevane prsties £4 e




GEOI.OGICAL SURVEY SAMPLE No. :j

JAN

161979

Distanco And

Cou y
d‘{ﬁaa

1_LOCATION OF weLL |

WATER WELL RECORD

Page D-19

(OO e

MICHIGAN DEPARTMENT

1//€k /7

Stwm address & Cnv of Woll Location

ACT 294 PA 1 F
PUBLIC HEALTH
Township Nama Fraction Soction Numbor |Town Numbor Range Numbur
_/d'n veree. | o f ,4// whn) u e v é 5" we | A7 Pow.
Divoction from Rmd Interwcl ---- 3 OWNER OF WELL: v
V/ M" du”‘ é ﬂ‘ o &?M/é/ 6\/1'2:2:;"

Addruss

Aravtrse  (h oA

™" Tocate with 7¥# in waction bolow ™ Skatch Maps

/\-’h‘//:'b ﬂf/

4 WELL DEPTH: (complated) Data of Conplotion

/?p w, fO =16 25

c fuu

¢

|
ittt «—‘:— - 54&] Cable tooi E Rotary [:I Driven D DPug
h 1 | - [ Hotiow rod [ settea [ sorud O
(72 I TR TR 3 -
o : ': l— T @ 6 usE; mDomestic [:] Public Supply D Industry
- '_:_ L B 1w 17 /ﬂ iscigation [ Air Canditioning [ ] Commoreial
) T : g" ) DTnst Well E_] P
] L 1 .".L_ 7 BA"S'NG Throndudm Welded D I eights Above/fetow
3 m,
{ MILR ) Surface ft.
g 4
12 . FORMATION Tchg:l-:ss B%E.’rﬂ:g:;g}, ._(i'm. to /é:.’_ﬂ. Depth | aniulL__lhs 7
oo o STRATUM | STRATUM o, 1o fi. Dopth | Driva Shoe? Yusﬂ No D
i T 8 SCREEN!
- ¢,
S'/9 hrtd - G TG e V’/ /(/J / ‘/8/ Type: IS Dia.:( 7

6:»& mm/ _—_l C\}a;u};

2T EL  Smw)

5~

/2.

) Slot/ Gauze Longth
/-5-"{ Sot botween L& 1, and _L P L n.
Fittings:
/65—

9 STATIC WATER LEVEL
-

/4 a _45__ ft, bolow land surface

10 PUMPING LEVEL below land surface

fl. after ____hes. pumping I

f1, after .. tws. pumping ____________ g.D.M

PV

11 WATER QUALITY in Parts Par Million:

tron (Fo) Chioridas (Cl)

Hardnass Other

12 WELL HEAD COMPLETION:  [7] yn Approved Fit
4] piiiess Adapter  #X] 12" Abovo Grads

13 won Grcutauf[] Yes D No
[T neat Coment 4] santonite A7} S84 &2

Dopth: From ft. 10 fi.

Typa

14 Nearest Sourco of possible comaminmionﬁ
S _teet Diroction xS 4% e

Well diginfected upon completion JX] ves []No

16 pump:

’ I:] No i:yﬂl
Manufacturer's Nams I-é’ ﬁg’ C'[ &

Lenpth of Drop Plﬂ%ﬂ. coapacity £ &2. GP M.
Typo: BA Submarsinie

USE A 2ND SHEET IF NEEDED

D Jet D Reciprocating

Medel Numi ,ﬂ ~eg) HP%O!H 3 o

16 Ramanks,

£LEVATION
nEPIH YO

ADDED INFO BY DR
sCGRRECTED BY
+*ADDITION BY

elevation, source of data, stc.
LER, ITEM NO

ROCK

17 WATER WELL CONTRACTOR’S CERTIFICATION:

Willed undor my jug slt:'?mm snd this report is true
fo adgg, ar, o
' sy Y,

TERED BUSINESS NAME /’ REGISTRAJION NO.
N i
Address /ﬂ 25~ O rapflpee / ';,6/
Datg//’.’)j' 7&”

067d

100M (Rev. 12-68)

ENTATIVE

GEOLOGICAL SURVEY COPY




Page D-20

~  MICHIGAN DEPARTMENT OF PUBLIC HEALTH L_J / é
GEOLOGICAL SURVEY NO. z /
"] WATER WELL AND PUMP RECORD Sl LA e

T LOCATION OF WELL

Col Township Name Frsction Section Number  |‘Town Numbar angs Number
zw,ﬂm) /’m/f&fé LIAY 7L /V&AS&AS\A!'A gu f&fw /é

stt{/Ag /‘:zzngzzﬂo%lj&szmnd/v ga#,écjﬂb 3 OWNE ZﬁLL: ﬁ

west Sibz of Luad, M v AH ArAd
s § Streot Addfess&Ciw of Well Location K ff ﬁd A0 Ad:irZs/Same‘{s w;{;cﬂn,g T ves M No

e - n x
"w&’ Locate :wlh )s: in $<alct|on Below Skatch Map: ; 4t%E:IiDEPTH. Date (Eongglve(:advsm H ow Wall
' 78 : !

Y N , ‘ n 1, e
| B . 7511 P Y T __L_W. v

| I
I ..:... ,_4:., —4 ’fg & (] cabte teot Wooery £ [} Dnvon {Ooug
{ : [4]

N ] Hottow rou [ Auger {1 dettac O
i T ¢ 1 “1 |8 VSEShoomestic [ vype | Public [ Type t Public

- .1l... ﬁ - _}_ —4 ymu : X i q\ T inigation 3 vvpe tia Puniic [ Heat pump
VA _L T n Pa\
; 7

"
-3 a3

] Test wart [ Type tib Public

| J- m - . TEASING: M sr00l ] Threaded ;Height: AbOVO,5 By
1 MILE - : o ) ﬁelsstio Mﬂded /
in. to daptl

| surtace .. £ f1.

- o
THICKNESS | DEPTH TO! in 1. dapth | "
2 FORMATION DESCRIPTION oF | norTom oF §'~ | Waight IS/
STRATUM | STRATUM in. to t. dept |
H Grouted Dnll Hole Biamater ) O
h dopth | Drive Shoe Yes

' . ! in. m . dopth ! d
8 SCREEN: D Not Inslalied
SAN:_D _é’ R@C.k“;_? & 8 Type ?)sz Oi _ﬁ%
S101/ Gl Length - g
_S_&wm u 7 5 5‘ Sat betwoen _.LlL ft. and j_.___z\- ft.
K/ FITTINGS: &wackev [} tead packer [C] Bremer Chack

(N (\ ﬁfA Vp ‘ j é _2 ] %%lank above screen ft. Other
v 9 STATIC WATER {EVEL: H

£

T
H

SAMB T I bl 2 N> S eI ] fow

vy e 10 PUMPING LEVEL: bolow land surate
ft, after hrs. pumping at G.P.M
ft. aftec hrs. pumping at GPM.

" g“gb‘;,r;{?&l gﬁiﬂess adapter [:] 12" above grade
Basement offset  [] Approved pil

12 WELL GROUTED? O e ﬁY&s From to ft

7 Neat B o g‘omerm_s%*é

No. ot begs of cement Additives
18 Nearast sourca of posgible contaminatiol

Typs — P17 istance S Y Direction

Well dlsinfected upon plation? | D No
Was otd well plugged? Yes L1No
v " -
. SECRIVED 14 PUMP: ™7 ot installed 3 pump Instalfation Only
fhich, Dept, nl i‘uhm Health Mg 5 name 2er !EQ o
SEP ? 4 1987 Modal s y— HP Vohs__z-_all_
fnd Length of Drop Pige 00 capacity _____ BPM |’
TYPE: Submersibl |Lg.. LSl 17X
Bursau of Envirunmental and PRESSURE E\JNku oralbie

Toetibanong Heaim -GS Manufacturer's name ( gﬂ,}s Eiﬂn [
UBE A 2ND SHEET IF NEEDED Modal numbar __{ui}_j’____' Capacity __ﬂ__ﬁallml&

16. Remarks, elevation, saurce of data, stc. 16, WATER WELL CONTRACTOR'S CERTIFICATION:
) This well wag drilled under my jurisdiction and this report is true
1o the bast 31 my knowladge and belief.

Pules L DRiwny Q47
JSTERER BUSINESS NAME -f REQISTRATION D.

17. Rig Operator's Name: Address & "l N )

. —

D67d 12/85 '

Act 368 PA 1978

Cnmploclon- Reaguired

Penalty: Canviction of a violation
of any provision is a

GEOLOGICAL SURVEY COPY migdemesnor.
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GECLOGICAL SURVEY SAMPLE No. E—j

0CT 18 1977

Page D-21

(OO et

WATER WELL RECORD

ACT 204 PA 1966

MICHI GANO?:EPAF(T'MENT
PUBLIC HEALTH

1_LOCATICN OF WELL.

County - Township Nama

li AN ELL . ]
Distanca And Diroction (rom Road Imersactions

2_6._1/‘-5_'( X

Eraction Socuon Numbar Town Numbes Range Numbur

"‘}%}'_“ N/A&.

2 /f v

T AP LE LEST T M- 37 0N

AAACAN L D -

Isiear adaress & City of Watl Location

g /[ y e |
Tacite with "X in éeciion balow Sketch Map; 4 WELL DEPTH: (comple:ad) ato of Completion
T T 7 ,
b N (09 w K~y ~37
- “'-} - -':— —l=— 9:) 5 X] Cable too! D Rotary [:] Driven C] Dug
) [ Hottow rod [ Jottod [ Borad ]

[0 SR T S [
|| T

.___._‘_._T—-—r--—-—‘ -;Ml.

o~

72/ 2

3 OWNER or WELL LL' W
Ad(lraqsﬁ £ % B

6 USEfX]Domesti: [J public supply [ industry
L}Imuatlon [:] Air Conditioning D Commercial

X =
_’Wﬁ—'-m [rost wott D

7CASING: Throadud ] Werded | | Height: AbuvesBelow

Diam.
+ { MILE — Surfaco ___ ( flu
YHICKNESS | DEPTH TO : V-3 ’
2 FORMATION o oo OF ._.f_.m. to €22 &, Depth | Woight 4 wson.
| _sTRaTUM | _sTRATUM in to _ft. Dopth. | Drive Shoe? Yo No []
8 SCREEN:

A? O l’) 0 Typo:

Dia.: 3 ”

StatYGaves /l_.- Langih ‘?“ :
éé’ Sot l)e(waﬁf]/_b_,},___ ft. and £O

A

j,.é_/_'_' /00> Fittings:

9 STATIC WATER LEVEL
(#) ft. below fand surface

10 PUMPING LEVEL bolow land surface

20 0O anat__(___hrs. puroping __ L2 Gepem,

ft. after ___ hrs, pumping . d.PM.

11 WATER QUALITY in Parts Pur Millian:

., |r9h (Fo) . Chioridas (CH

Hardnass Other

T2 WELL HEAD COMPLETION: [ | Approved Pit
__E Pitluss Adapter [} 12’ Abovo Grade

13 watt Gmuted?m Yos D No
D Neat Cameng D Bantonitea

Depth: From__£&D ft. 10 &0 f1,
14 Neacost Sourco of possiblo contnmination

{2y foot Diroction Type
Woll disinfactod #hon completion Klves []No

15 pom: D Not installod
Manufacturar's Name £ & & E j—(

Model Numb HP voltsZe 2C
Longth of Drop PipaZd £ ft. capacit—y@ G.F.M,

Type: fg} Submorsibia
7 get [J Recipracating

USE A 2ND SHEEY IF NF-FDED

16 Remarks, clevation, source of data, ofc,

i

17 WATER WELL CONTRACTOR'S CERTIFICATION:

This weH was deillad undm m Junsdyctmn and this report is teug

067d 100M {Rev, 12-68)
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Page D-22

GEOLOGIC AL SURVEY SAMPLE No, [:::] Lu U:_I D rl l ] 1 U__‘ m

WATER WELL RECORD MICHIGAN DEPARTMENT
ACT 294 PA 1965 OF
1 LOCATION OF WELL PUBLIC HEALTH //
T numy : Tuwmhw Name : Fraction Section Numbnr Town Number J Range Numbaer
. W,
|SRaM0 Tanverse\ WA VE/ _é"_.L_Q e 25 e R w.
|=t.mm Aad Direction from Road Imor%ou s 3 OWNER OF WELL:

%WI.E on RETT rP SourH From| . GREG Go77"

Strama,vd\tlr{)sf\&{. nglof Woll Logm'tion 7 7 50 Z?OT 7‘ Ko"

| Locatd Wi "X I suction helow T Skotoh Map & WELL DEPTH: (complsted) Date of Comnpietion
T T T
L MILLER gD, 113 LoD v B-2-98
- l I 1 £ 5£| Cable tael D Rotory [:l Driven [:l Dug
L__] Hollow rod D Jotted ,@ Borad D

| |
| | !
“r- ~:_ _Jl" - ~:- 7 & USEﬂDomnstic 7] pubtic supnly {J indusuy
1 x | Oirrigatien [ Air Conditioning {1 commerciar
"—: T |I 667’;‘0 3 L__'Tast Well _E]
| ] | 7 7SAS|N" Throadag )] welted ] l[Homm Above/Setows
8 0
L La Ha ISurlnco / fto

THICKNESS | OEPTH YO 2 in. 1o ,Oz fi. Depth | Woiaht ﬁ: &y /11,

2 FORMATION OF 80TTOM OF
STRATUM | SYRATUM in, 10 _it. Dapth | Drive Shoo? vas R no [

8 SCREEN:

S@N 0 9 8 Tyne Sl ago Dia.; y l/

: o/ & O/Q o \g,
€K91/; <- 7 3 ‘5’ / :Btll/:a:weané'oz ft. and 13 mﬁ ) ft,
R oc A/ /é e 7 Fitlings:
) 9 STATIC WATER LEVEL

gﬁ}\l 0 /..S/ 8 z _8_2_‘ ft. below land surface

10 PUMPING LEVEL below land surface
waTEx Spmg RS {07 )

it. after ___'_ hrs,.pumping g.p.m,

P B ft, after . _ Nrs. PUNPING oo g.p.m.
T711 WATER QUALITY in Parts Per Miltion:
: 4

tron (Fa) _____________ Chiarides (CI)

Hardneys Other

T2 WELL HEAD COMPLETION: [ ] n Approvod Pit
ﬁmuo s Adapter [ ] 12’ Above Grado
13 wany Groumd?,m Yos D No

D Neat Cemont ,@Bontomm [_]

Dopth: From f1, to f1
14 nearsst Source of possihle contamination
SO _teet Diraction S~ PTIE Typo

Wolt disinfected upon commat{o_,_g ves [Ino

_[T5 Pume: {1 no ,/ed /€ 7‘\
Manufacturer's Name ﬁ drc/h e
Medel Numhor __ ~ e/ K%volts dze

Length of Drop Pipe_Z &2 t, capacity /&2 G.P.M.

Type: [Fpetmorsibio
D Jot [] Reciprocating

USE A ZND SHEET If NEEDED

16 Remarks, elevation, sourcs of data, etc, 17 WATER WELL CONTRACTOR’S CERTIFICATION:

This well was dritisd undor my jurisdiction and this report is trua

Sk to thy bast of my knowledge and bel:af.
A g[{#ﬁ L2EC PR NG dggé___._
REGISTERED AUSINESS NAME REGISTRATION NO.
Address/{) 28 s §£: AN __12[&{4 RL. /. L
%mnndmw Date ..z 2 8
AUTHORIZED REFRESENTATIVE

Dé&7d 100M {Rev, 12+68) 04
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GEOLOGICAL SURVEY SAMPLE No.

L]

g WATER WELL RECORD MICHIGAN DEPARTMEN Page D-23
ACT 204 PA 1966 £
1 LOCATION OF weLl | PUBLIC HEALTH
[County Townshlp Name Fraction Section Numbar |Town Numbar Range Numbor
boowd Taveesi. | My fii : idf SWisenSwn | G |25 /M | W,
Dnstanco And Diraction {rom Road [ntorsoctifns ' 3 OWNER OF WELL: e

130 /.. of M-37

Grrald Glawi1£R

Jua! P F HAPRE O,V(/ ﬁe Address
Street addrass & Ci}ylol Wall Locatian
Locate withN"x" jst soctjon halow Skotch Map: 4 WELL DEPTH: {completed) Date of Compleuon /. 2 ,.4, S
; (1 J2Y i o iy L
- JI. — __:._ _=_ — 5 %Cable tool [ Rotary D Driven /% 8“9 ot
} I | Hollow rod O sested ] sored N
Wi~ —:“"“ ':' - "':'- — g—f— 6 use: ﬁoomesnc 7] pubtic Supply [ inauste o .1
| | | Dlrrlnatlon [ air conditioning J Commzcmi ‘
(= == ef e = = PRI DTathaH D Py o9
J i | ‘ i I
X |y _L FE { M’ﬂ (.ASINQ.% dadad @Waldod(:] Heiaht: Above/8etl™?
-+ 1 MILE - ‘ ' Surface ft,
2 FORMATION Tbnc(:(:jeskl . B%?Tm‘rgg" _;.‘A,in. to ‘-gﬁt. Q)emh ;| Woight 2L s,
STRATUM | STRATUM | __ _in.to " #t. Depth | Drive Shoe? Yes M Na [ ]
; o 8 SCRREN: A€ s y
bula Y CL bl Y 2 ‘E&S £ Dlag 4 Al ¥ S
& Slot/@wrrms 4 OO 7 Lohgrn” ENER S
-7 /V(/ AO A% Sat betwean _Jf 22 f1, and _# 2? ft. //{ 6 (F
Fittings: / e f I 90

3o | 70 Lead (kR

(E’/A;/
GRavE A

Y STATIC WATER LEVEL

< O 9 (2 l 0 3§ ft, bolow land surface

WATEL S90id

10 PUMPING LEVEL beiow |and surface

J? /& ? ft, aftar ___hrs. pumping
v ¥

a.pM,

. fl.after___hrs,pumping . 0.p.M

11 WATER QUALITY in Parts Par Miilion:

Iron {Fel Chlgrides {C})

Hardness Othat

TZ WELL HEAD COMPLETION: [_] tn Aparoved Pit
B¢ ritloss adaptor [ ] 12°° Above Grade

13 wont Graumd?&‘fos D No
I:l Naat Cement EI Bentonite

Dopth: From ft. 10 ft,
14 Nearest Source of possible contaminatian

?‘3 foot /V/w* Direction fﬁ« /// /(/ Type

Wall disinfected upon completion B‘{es [Ine

15 pumP: Not instalied
A

Manufacturas's Name

®
/
Model Number HP AVolts <30

Length of Drop Pipa,&ft‘ capacity G.PM,
Type: K] Submersible
{1 got ] Reciprocating

USE A 2ZND SHEET IF NEEDEC

18 Remarks, slevation, source of data, ete,
ADUL G0 Y DGR, [1ERL g,

Wil BIED B‘

Vs ‘t‘[‘

17 WATER WELL CONTRACTOR’'S CERTIFICATION:

This wall was dritled undor my jurisdiction and this ceport is true
to t of my knowledge and beL';af
JWHS DoELl. DRIEA G vt
REGISTERED BUSINESS NAME REGISTRATION NO.

adteons 10188 Handriin O 7z €
Date 4 *130 - 70

Signed

0674 t00M {Rev, 12-68)
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MICHIGAN DEPARTMENT OF PUBLIC HEALTH

GEOLOGICAL SUAVEY NO. . LlalSid
WATER WELL AND PUMP RECORD ‘ PERM'TﬁUIrEage Y

T LOCATION OF WELL

Coun, ownship Nema - ction action Numbar own Number agge Number
. é?{IQND ﬁd’&ﬂl& ' hpN/Q)/ /Af@ f\\;%M‘I‘ImS‘N%S t é i T?::lfbmjg ng.lrm

Distanco And Direction from Road Intersaction

o teen SN Maktard Aond on | BikaRD SELfL
”"'.37, AA':S{ ﬁo& d;' 4)0»4\0 Addressl

s M-27 Jowff‘f/ ‘
Stroet Address & City of Well Location 7.5‘ 25 /1‘ '-3 7 J; uf}(q @;ﬁ&h@bmuom o8 6‘, hﬁ

Tocate with "X in S6GLIon Below } l Sketch Map: 4 WELL DEPTH: {complsted)  _jDate of Ccsmpletmn
T 1 P~ e )
R = : LE5E " B F5
. ._} - _.:._. _:_ — n 5 ] cabla tool ?%Zolarv T} Driven [ oug
| i { 3 [ Hallow cod ugar {7} Jetred O
Wh oo e b e e e i R I
_: ':' : x 8 USE: gnomastic DTvpal Rublic H {:] Typa itl’ Public
X'_ A [ * s 7 Irrigation [} Typa lla Public ! i {T] Heat puesp
7 T (Jrest wetl [ 17voa b Putic ., 0
{ L I _L g 7 Sﬁ,ﬂﬁg} 83193! Threadsa\ | nghl bbovelﬂw
b | ML E et} 7 Plastic Waolded §| Surfa
o r1 THICKNEES | DEFTH TO in. to £ GEEA. depth i Woldhie.
2 FORMATION DESCRIPTION of BOTTOM OF . ft. denth 1 aig
‘ : STRATUM | STRATUM 3 d"E ?ICI,H 5 1. ‘;P‘ |
7 - . Groute = n‘ ' o mfr:\e;erm | Diive Sidh
FuRale G N e
QURFACE Yo ¢ , in, to ft, depth , ¢
' & SCREEN: D Not Instafled
(n HSE Sand f . T, &
: = G o <7 MZ 30 Z/ Type Fe) Adiametor 4,;5- ;
. . Slot/ Gakie 2 (2 Length -
i ‘-F' " 1 pr——
__@5_9/1 /_17[_‘:?1.4 .:_) f ,&/? Set batwaen .___ ft. and ft
4 . M R ) evTiNGS: ] K-Packer [ Lead Packer [] Bremer Check
!de‘ ' ﬁfz:n (& 6@M '? ’-'jz ] Blank abave screen it. Other
v 9 STATIC WATER LEVEL!
‘ \ .
- é;,,,,, , vy ~ &y ,}//. : /) 11, hhlow land surface [J Fow
K77 \7 LN 4 f—Af

10 PUMF]NG LEVEL: below land surface

@u after _Zhrs ~pumeing at _@. GPM.

ft aftar hrs. pumging a¢ — G.PM,

<X
N
A
\
gv

~r—

11 WELL HEAD -
COMPLETION; itless adapter 12" above grade
Basament ofiset || Approved pit

12 WELL GROUTED? [ o (4 Yes From 1o A

[:] Nsat cemont g Bentonite D Other

No. of bags of cement Additives —
13 Nearest source of possible cantamination

. P
[ ey H
Type -l r Oistance _@’L Diraction _é:_._.....,

Well disinfacted upon completion? [XYes [:] No

A
&
N
L0
N
h

APUMEL T Ner installed D Pump Installation Only

- Manufacturer's name

Model number .M._ %_ Volts m__

Langth of Drop Pipe g‘! ft capacily . __;{9.._ G.P.M.
TYPE: &Submgrsmle ] set
PRESSURE TANK: .

Manufacturer's nama N

.
Model number _Aal_ Capacily __/.L-,.-Gallons

©ot| 16, WATER WELL CONTRACTOR'S CERTIFICATION:
This well was drilled under my junsdiction and this repon is true

3. TETRP ALY 10 the hest of my knowledge and balisf,
| [ s wfz;z:"@gzge e /770
L e s REGIEJERED BYEINE

i e e R X T EL 2R, 1reH 1775

_ USE A 2NR SHEET IF NEEDEG
15. Remarks. elevation, source of datailete. Ll

Signed
D&7d  2/84 o\UTﬂORl}Eﬁ REPRG NTATIVE
Authority: Act 3688 PA 1978
somvllleﬂon: Required
ty: f
GEOLOGICAL SURVEY COPY enaity PR ey
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e

MICHIGAN DEPARTMENT OF PUBLIC HEALTH I J [ | T
WATER WELL AND PUMP RECORD SERKITE R 200e 515

PART 127 ACT 368, P A. 1978

GEOLOGICAL SURVEY NO,

1. LOCATION OF WELL
Count Townsiup Name I Fraction Saction Number Town Number Range Number

ud oAVl /7Y FIEL) W WMo G " | F2ews | R ww!

Distance And Directi 3 OWNER OF WELL- :

sol Mile EASt oF /1-37an H-1S. \JACK ZIMHERHAN
J}wfz(( SH& o ReAd d/m;/Q Abacle %55

Street Address & City of Well Location // . Addrass Same As Well Location? N No

“Tocate with "x” n Section Below Sketch M ’ 4 WELL DEPTH: (complated) | Date of Com;)lenon
T i 1 )
A wZo B N VAV L
- — —1“ — Ao -~ 5 L___] Cable taol D Rotary m Onven [:] Dug
D Hollow rod @ Auger [:] Jatted [__]

|
i
|
l
Wk d— b e =l o E :
—4l —t : : r——-L_LL—___’___. 6 USE: [Zoomesic [ Typo | Public ] type 1t pubtie
| t I 7 é.... [ rrgation [} Type lia Public [ Hast pump
i
]

ak ”','[E?X

- — ...:-. —T ----- PEIR [] Test wel D Typa lib Public _ O
| L .J_. 7 gﬁi‘,’:‘,&, %Stee! Threaded : Height  Above/Below
aae ' ™ PZ:&: Welded | Surfoce ______ &
2 FORMATION DESCRIPTION OF " | movrom oF L o oot o L weight __pg— s i
T g T STRATUM | e Gr(ulled'rlsf:l(lJ H_ol'é‘oh;;r;(?!z?m J
~ e . m H. depth | brve Shoe m\ Yes
— —@Z _'/_ Z:— / Z‘ n. ta 1l. dopth ! D No ~

8 SCREEN:

I)%(?_ - . Qé/ ?é Type DNiameter
4 St/ A2 lenglh .
% 4‘ ‘.Z:_ Sot betwsen __£b ¢ i and"':?/f} f

EITTINGS: D K-Packer %’l.nad Packer D Bremear Check'

J’V 7(9 ) Blank above sareen . )

AL (1S Other . .
8 STATIC WATER LEVEL

_g_é_,.._ ft. belaw land surfagce [] Flow

10 PUMPING LEVEL: bolow tand surface

. B — Tl et ._,K_ _ hrs pumping at _MP M,

ft after hes. pumping at ... GPM

1 Not Instailen

" ‘égI\LALPlF"FET?gN \g Pitlags acdapter D 12" abave grade
D Basemen( offser D Approved pit

12 WELL GROUTED? [] No E Yos From _d 10 _,4?4:_ fi
T . 1 [} Neatcement  |7] Bentonste Tl Other 7

Na of bags of cement _ Addutives ..o
13 Nearost sourcgof possible contaminaton

Ze Distance B2 11 Duecton _ﬂ___

IR T Well cdiaintactod upon completion? g Yes [} Nao
T ' 14 PUMP: B

D Not Installod

Pump installagan Only

—_—— .- i N S Manufacturer's name o ——
Erece L e . Model number S~ £FH £ Hp £ vons EXio
- ; e e ST I S ‘ .- Langih of Drop Pips 3¢ ft capacity _ €2 _ GPM.

TYPE \Q Sobmorsible [:] Jat / —_—F
——— PRESSURE TANK d//
Manufaciurer's nama M’ #l} g
USE A 2ND SHEET IF NEEDED Model numbaer Capacily Gallons

16. Remarks. elevation, source of data. etc 16. WATER WELL CONTRACTOR'S CERTIFICATION:
This well was drilled under my junsdlcuon and thss raport 15 ltue
to the best of m:

D87d (Rav 10-80)
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Team Completions Weber 4-8 Page F-1
Permit Application May 2008

ATTACHMENT F
MAPS AND CROSS SECTIONS OF GEOLOGIC STRUCTURE OF AREA

Regional Geology

Grand Traverse County is located on the Northwest flank of the
Michigan Basin as indicated on Figure F-1. The regional dip to
the south into the basin is about 30-40 feet per mile. The basin
extends into northwest Ohio and northeast Indiana and covers all
of the lower peninsula of Michigan. To the West-Northwest is the
Wisconsin Dome. To the southeast is the structural axis of the
Findlay Arch and to the southwest is the axis of the Kankakee
Arch. A generalized East-West geologic cross section is included
as Figure F-2. Figure F-3 is a generalized stratigraphic column

for the State of Michigan.

Area Geology

A cross section of the geologic structure through the area of
interest is presented in Figure F-5. Figure F-4 shows the trace

of this cross sections.

The injection zone is the Traverse Limestone of Devonian age
from 1750’ to 2344’. (Total depth of well 2200’) The top
confining zone is the Coldwater and Antrim Shales from 781 feet
to 1750’. The bottom confining zone is the Bell Shale from 2344
feet to 2448 feet.




Team Completions Weber 4-8 Page F-2
Permit Application May 2008

The following sample descriptions were prepared by Geologist
Warren A. Baumann and Jim Sanborn.

Drift 0 to 7817 Sand & gravel. Sm redish shales.

Coldwater 781’ to 15067 Sh, lt-med grys, frm, sub rnd,
sli calc, pyr.

Antrim 1506’ to 1750’ Shale, blk to dk brn, frm-britt,
sub rnd v. grainy text, fnt yel
glo flor.

Trav. Form 1750’ to 1816’ Sh, 1t grys frm, sub rnd.
Smdolic, brn stringers, v. calc.
pyr.

Trav. Lime 1816 to 18707 Ls, lt tan to buff, fxln, mhd,

gd, intrxln & micro pore
porosity, no vis, stn, cln.

Trav. Lime 1870" to 2100’ Ls, lt-med brns, vfxln, hd dns
arg, sm gy shale, stringers, Trs,
sue porosity cln, abnt fos.

Trav. Lime 2100" to 2200 Ls, med gy brn to crmy tans,
vfxln, hd dns, arg, sm gd micro,
por porosity. intrvl from 2100 -
50. No stn - fos.

The Coldwater shale of the Mississipian System (Paleozoic age)
consist primarily of gray and bluish gray shale. The shale is
micraceous in some areas and usually contains small amounts of
limestone, dolomite, siltstone or sandstone. In the Weber 4-8,
the Coldwater Shale was described as being light to medium gray
in color, firm and slightly calcareous. The Coldwater is about
725 feet thick at the Weber 4-8 wellsite and is underlain with

the Antrim shale.




Team Completions Weber 4-8 Page F-3
Permit Application May 2008

Below the Coldwater is the Antrim Shale of Devonian age. The
Antrim is predominately a dark gray to black and brown, hard,
thin-bedded, brittle carbonaceous shale. In the Weber 4-8, the
Antrim Shale was described as being black to dark brown, firm,
brittle with a very grainy texture. At the Weber 4-8 wellsite
the Antrim is about 245 feet thick.

Below the Antrim is the Traverse Group of Devonian age. The
Traverse group is generally divided into three units. These
units are the Traverse Formation, Traverse Limestone and the
Bell Shale. Some consider the Traverse Formation to be a
transition zone between the Antrim Shale and Traverse Limestone.
This formation generally is composed of Gray shale in the upper
portion and graduates to more calcareous shale and limestone
near the base. In the Weber 4-8, the Traverse Formation was
described as being a light gray firm shale with small brown
dolmitic stringers. The Traverse Formation is 60 to 70 feet

thick in the vicinity of the Weber 4-8.

The middle unit of the Traverse Group is the Traverse Limestone.
In Western Michigan the Traverse Limestone is predominately pure
limestone with some beds of dolomite. A series of porosity zones
is often present in the upper poftion of the Limestone. In the
Weber 4-8, the Traverse Limestone was described as being light
tan to buff, with intercrystalin and micro porosity and small
hard dense shale and sandstone stringers. The Traverse Limestone

is over 500 feet thick in the area of the Weber 4-8.

The lowermost formation of the Traverse Group is the Bell Shale.
The Bell Shale is a little over 100 feet thick in the area of

interest.
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Below the Bell Shale is the Dundee Formation of Devonian age.
The Dundee is a Limestone predominately buff to brownish in
color, and normally fine to coarsely crystalline. The Dundee is

180 to 200 feet thick in the vicinity of the Weber 4-8.

Below the Dundee is the Detroit River Group. The rocks of the
Detroit River Group are variously composed dolomite, anhydrite,

salt, limestone and sandstone.
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FIGURE F-1

MICHIGAN REGIONAL GEOLOGY MAP

EXPLANATION
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FIGURE F
GENERALIZED EAST-WEST CROSS-SECTION MICHIGAN BASIN
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FIGURE F-3

Generalized Michigan Stratigraphic Section
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Figure F-4
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Figure 6
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Figure F-7

Structure Map
Top of Trenton
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ATTACHMENT H
OPERATING DATA

This permit application is for the purpose of adding leachate water
from the Glen’s Sanitary Landfill to the saltwater presently being
injected into the Weber #4-8 Saltwater Disposal Well.

The Weber #4-8 was originally drilled in November of 1982 under
Michigan Permit #36221. Team Completion L.L.C. submitted a Permit
Application to dispose of saltwater from wells owned by other
operators in the area and USEPA Permit #MI-055-2D-C034 was issued on
April 8, 2003. Approval to start injection into the Weber #4-8 was
received on July 23, 2004.

Sodium Chloride/Calcium Chloride brine water produced from - the
Niagaran is being injected into the Traverse and Traverse Lime
Formation between 1791 and 2200 feet. The brine has a specific
gravity of from 1.02 to 1.07 (8.5 to 8.9 pounds/gallon). Daily
disposal rates are between 29 and 88 gallons per minute (1000 bbl to
3000 bbl per day) with no surface pressure. Typical analysis of the

brine water is shown on page H-2.

It is proposed that in addition to the present brine water being
injected that leachate from the Glen’s Sanitary Landfill at Maple
City, Michigan be injected. With the addition of the leachate the
anticipate daily injection rates are between 29 and 146 gallons per
minute (1000 bbl to 5000 bbl per day). It is gxpectedA that the
combined waste fluids will be injected at zero surface pressure and

no pumps will be required.

Two analysis of the leachate from the Glen’s Sanitary Landfill is
shown on pages H-3 through H-13. The first sample was collected on

August 30, 2006 and the second sampled on May 22, 2007.
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ANALYSIS OF INJECTED BRINE WATER

(23’!) I8BBI0Y
{231} 3€8-3379
/ {800} 2531412
Faw: Xz“} 2H8-33T
HApsaytical bbmloms, ine.
RO Box $87
Knoskn, MF 49545
Company: Teamn Services Operator: Schmude 041 Co.
P.0. Box 1104 Well Name: Towngite 1-17 HD
Kalkaska, Mi 49646 Permit #: 39888
) ‘ Location: SE-NE-NE, Sec. 17
Project #: na ) T27H-R7W, Kalkaska Twp
Location; Townsite 1-17 HD Kalkagka County
Sample Date: 06/26/02 :
Sampile of: Water
Submitted Date: 062602
Sarmple Point: na .
Sampled by: Team Services
Analysis Date: 07/08/02
Analysis #: 262602
- EPA Method Cations mofl. Limit
2731 s Sodium ) 47000 0.01 mg/L.
258.1 Potassium : 16800 0.04 mgil.
215.1 Calcium 78200 0.04 mgiL
2421 WMagnesium 8300 0.01 mg/l.
236.1 iron (Total) 52 1 mg/.
208.1 Barium 7 1 mgil
Dstection
EPA Method Anions mia/l Limit
325.3 Chioride 225000 1 mg/l.
3754 Sulfate 83 10 mglL
3101 Alkalinity as Carbonate nd 1ogh.
3101 Alkelinity as Bicarbonate 62 1 mgfl.
3762 Sulfids nd 1.0 mgfl.
. © Tital Dissolved Solids 375504 -
Hesult
120.4 Hasistivity(Ohm-r) ew* @250e0.C
1501 oH 481 @25Deg.C
speciﬁcemny 1.256 @ 60 Deg. FiWater=1)
A= deiecied ‘

USEPA Metheds for the Chemical Analysis of Water and Wm Srdl, Ediition




Team Completions Webber 4-8

Permit Application Page H-3

May 2008

ANALYSIS OF LEACHATE WATER

GEOCHEMICAL 2005 N Center Ave
I|l|EE!Eiu1r|l l\l1l!i ‘ Somerset PA 15501
814/443-1671

Environmentol and Energy Analysis 814/445-8686
FAX: 814/445-6729

Friday, September 29, 2006

DEBBIE JOHNSTON

GLEN'S SANITARY LANDFILL INC
WASTE MANAGEMENT OF N MICHIGAN
518 E TRAVERSE HIG

MAPLE CITY, MI 49664

TEL:
FAX

RE: GLENS 500 A

. No.: 0858
Dear DEBBIE JOHNSTON: " Order No.: G06 6

Geochemical Testing received 1 sample(s) on 8/31/2006 for the analyses presented in the
following report.

There were no problems with the analyses and all QC data met NELAC, EPA, and Jaboratory
specifications except where noted in the Casc Narrative.

If you have any questions regarding these tests results, please feel free to call.
Sincerely,

£) Sy e

David M. Glessner
Laboratory Manager

Susan K. Gerhard
Project Manager

Report(s) To:
DON CONWAY

W AS

Eo,
50 o)
Past
SNeE-C

1D. 86008 Pa Dipp
iD GATGARAL PO

Page 10f S




08/13/7200¢( UL:DY PAA Z351400344(V IBAR Ly

AUG-13-2097 13:34 FROM:GLENS LANDFILL 231 -228-59%1

C prever wm e o

Geochemical Testing ,,
CLIENT: GLEN'S SANITARY LANDFILL INC
Project: GLENS 500 A

Lab Order: GO608586

TO:2318584478

Date: 29-Sep-06

- . e

CASE NARRATIVE

M VYU Ve

Page H-4
May 2008

No problems were encountered during analysis of this work order number, except as noted.

The determinative step for cyanide was subcon

Jaboratory report is enclosed with this Analytical Report, This laborat
laboratory accreditations. The reference method from this lab for total

_total".

Quinlifiers: ND - Not Detesisd s the Reporting Limit
1 - Indicates un stimmted value.
U~ The malyts wis na dotsesed e or sbove the listed

$ - Spike Recavory nuisido acceptud recovery firnits
R - RPD outside accepied recovery ligits
E « Value buve guantitation tange

concehiration, which .is betow the laboratary quantitation lmit. v . Valuc exceads Ation Lifnlt
B - Anulyte detecicd in the associnisd Methad Biank H- Method Hotd Tirme Excesded
Page 20of 5

— S A—————————

wracied to STL-Buffalo. A copy of the subcontractor's
ory meets NELAC and EPA
cyanide is EPA 335.2, "Cyanide,

e

o Ww ASRQ,“
"

Ly
5

3

AR f.‘a
&,
o

1.D. 56-00306 PA
bEP
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08/13/2007 01:57 FAX 2312534470 TEAM LLU WUv4/ VLS
AUG-13-2007 13:35 FROM: GLENS LANDFILL £31i-2e8-59391 TO: 2312584470 Page H-5
FUE SN May 2008
Laboratory Results
Geochemical Testing Date: 29-Sep-06
CLIENT: GLEN'S SANITARY LANDFILL INC " Client Sample ID: Tank B
Lab Order: G0608586
Project: GLENS 50D A Sampled By: Gosling Czubak, Inc.
Lab ID: GO608586-001 Collection Date: §/30/2006 11:00:00 AM
Matrix: LEACHATE Received Date: 8/31/2006
Anialyses Resuit Limit Qual Units ¥ Date Avalyzed “
FIELD PARAMETERS FLD Analyst:
pi (Flai) 8.32 S.u. 0 873012008 11:00;00 AM
Specific Conductance (Field) 10560 umhos/em 1] 8/30/2006 11:00:00 AM
Temperature {Fleid) 27.1 degC 0 8/3072006 11:00:00 AM
INORGANIC NON-METALS SM 18 23208 Analyst: SBAG
Alkafinity to gH 4.5 3800 -] mgit CaCO3J 1 9/6/2008 9:55.00 PM
INORGANIC NON METALS SM4500-CO2D Analyst: SAG
Bicarbonate 3540 5 mgh CaCO3 1 916/2008 9:55:00 PM
INORGANIC NON-METALS EPA 325.2 Analyst: BLY
Chiarkie 1600 20 mg/t 10 01712008 10:14:46 AM
TOTAL CYANIDE SM 18 4500-CN-C&E Analysi: SUB
Cyanide, tata 0.01 001 U mgt k] 9/B812006
INORGANIC NON-METALS SM4500-CO2ZD Analyst: SAG
Curdonate &8 § mgi CaCO3 1 BB/2006 9:66:00 PM
INDICATOR ORGANIC PARAMETERS HACH 8800 Analyst: AND
Chomical Oxygon Demand 1130 4 mgf. 1 §/5/2006 12:20:00 PM
PHYSICAL TESTS EPA 1201 Anglyst: SAG
$pecific Conductance 9970 1 pmhosferm 1 9/6/2006 9:55.00 PM
INORGANIC NON-METALS EPA 350.1D Analyst: SLY
Ammonia Nitrogen 508 3.0 mg/t. as N 00 9/26/2006
INORGANIC NON-METYALS SM4500-8 Analyst: MAP
Nitrite Nitragen € 0.05 G.08 mgfl. as N 1 9/1/2006 10:16:00 AM
INORGANIC NON-METALS EPA 363.2 Analyst: SLY
Nitrais Nilrogen < Q.08 0.0 mght. as N 1 9/8/2008 1:18:02 PM
PH BY SM 4600 H+8 SM4500-H+B Analyst: SAG
pH 8.31 0 "] 1 9/6/2008 9:55:00 PM
INDICATOR ORGANIC PARAMETERS EPA 420.1 Analyst: MMR
Phenciics 188 100 Hy 10 9/15/2008 10:20:00 AM
INORGANIC NON-METALS EPA 375.4 Analyst: SLY
Suifate < 10 1 S8 mgh 1 8/612006
NOTES:
$ - Outlying spike racovary obsorved. A duplicate analysis was performed with similar results indicating & matrix offect.
PHYSICAL TESTS SM2540-C Analyst: SAG
Total dgissolvad solids 4810 10 mg/l 1 8/31/2006 7:51:00 PM
. ——. - e e parm e % ‘ga’.“
o Q3
&, \%
H¢ 2
1.0. 58-00306 PA DE




08/13/2007 01:57 FAX 2312584470

AUG-13-2807 13:35 FROM:GLENS LANDFILL

Geochemical Testing

TEAM LLC 1g1605/012
231-228-3991 TO: 2312584478 page H-6
May 2008

Laboratory Results

Date: 29-Sep-06

- AL, > RSO

e

LIENT: GLEN'S SANITARY LANDFILL INC Client Sample ID; Tank B

Lab Order: GO608586

Projecs: GLENS 500 A Swmpled By: Gosling Czubak, inc,

Lab ID: GO608586-001 Collection Date: 8/30/2006 11:00:00 AM

Matrix: LEACHATE Received Date: 8/31/2006

Analyses Resnit Limit Qunl Units DF Date Analyzed

INORGANIC NON METALS CALGULATED Analyst: LAN
Totsl Inorganic NRrogen 266 0.04 mgi ag N 1 8/5/2006

INORGANIC METALS EPA 200.7 Analyat: JLH
Barum 0.04 0.0 mg/ 1 9/62008 7:00:00 PM
Calcium 47.8 0.1 il 1 B/5/2006 7:00:00 PM
Consit 0.019 0.005 mg/L 1 9/8/2006 7:00:00 PM
iron 2.16 0.05 mg/l 1 915/2006 7:00:00 PM
Magnesium 112 0.1 mg/L 1 a/5/2006 7:00:00 PM
Manganese 0.04 0.01 maft 4 672006 7:00:00 PM
Nickel 0.12 D.01 mg/t b 8/5/2008 7:00:00 PM
Potlassium 530 50 mp/l 10 9/6/2006 3:40:00 PM
Sodium 1370 2.0 mgi 10 9/5/2006 3:40:00 PM
vanadium 0.031 0.003 mgit 1 57612006 7:00:00 PM
Zinc . 0.03 0.01 mglk 1 9/5/2006 7:00:00 PM

INORGANIC METALS EPA 2008 ) Analyst: NPT
Amimony <10 10 ygit 10 /122006 3:45:00 PM
Arsenic 244 10 woll b 9/12/2006 3:45:00 PM
Beryltium <10 10 HoL 10 B/14/200€ 3:36.00 PM
Cadmivmn <20 2.0 ¥t 10 9/12/2006 2:45:00 PM
Chromhum 51.8 200 vl 10 8/1212006 3:45.00 PM
Copper 36.0 200 poi 10 9/19/2006 6:06:00 PM
Lead <D 10 ugil. 0 §/12/2008 3:45:00 PM
Selenium 24.3 10 /L 10 /122006 X:45:00 PM
Silver <50 5.0 pgit 10 Y1212006 3:45:00 PM
Thallkem <20 20 wgit 10 9212006 3:45:00 PM

VOLATILE ORGANIC COMPOUNDS EPA 8260B Analyst: JW
1.1.1,2-Telruchioroethane <10 1.0 Mgl 1 9/2/2006 5:51:00 AM
1,1.4-Trichioroethans <10 1.0 polt 1 91212006 $:51:00 AM
1.1,2,2-Tetrachloroethane <1.0 3.0 porL i §/2/2008 5:51:00 AM
1.1,2-Trichivroethans < 1.0 1.9 it 1 97212006 5:51.00 AM
1.1-Dichioroethane <1.0 . 1.0 ug/t. 1 9/2/20086 5:51:00 AM
{1, 1.Dichloroethene <10 1.0 ug/t 1 $72/2006 5:51.00 AM
1,2 3-Trichloropropane <10 1.0 paL 1 97272006 5:51:00 AM
1,2-0ibromo-3-ehlompropane <50 50 ppiL 1 §/2/2008 5:51:00 AM
1,2-Dibromosthene <10 1.0 Holk 1 9/2/2006 5:51:00 AM
1.2-Dichiorobenzene < 1.0 1.0 pgit 1 5/2/2006 5:51:00 AM
1,2-Dichiorcethane <1.0 1.0 poiL. 1 /212006 5:51:00 AM
1,2-Dichloropropane <10 1.0 pg/l 1 8/2r2006 5:51:00 AM
1,4-Dichiorobenzene <10 1.0 ught. ] /272006 5:51:00 AM
2-Mexanone <50 5.0 wpit. 1 ©/2/2006 5:81:00 AM

0‘9 ) uco,."
A
3 o ) €
1.0. 5800308 PA DEP

Page4of5




08/13/2007 01:57 FAX 2312584470 TEAM LLC 70067012
AUG-13+2007 13:35 FROM:GLENS LANDFILL 231~-2288-5991 T0: 2312584479 izgezg(‘);
Laboratory Results
Geochemical Testing Date: 29-Sep-06
CLIENT: GLEN'S SANITARY LANDFILL INC Client Sample 1D: Tank B
Lab Order: GO6O8S86
Project: GLENS 500 A Sampled By: Gosling Czubak, Inc.
Lab ID: GO0608586-001 Collection Date: 8/30/2006 11:00:00 AM
Matrix: LEACHATE Received Date: §/31/2006
Analyses Resuit Limit Qual VUnits DF Date Analyzed
VOLATILE ORGANIC COMPOQUNDS EPA 82608 Analyst: JW
4-Methyl-2-Pentancne 1.8 1.0 g/t 1 9/2/2006 5:51:00 AM
Acstone 57.1 25.0 pait 1 /2/2006 5:51:00 AM
Acrytonitria « 5,0 5.0 [ 8 1 9/212006 5:51:00 AM
Benzens <10 1.0 gt 1 97212008 5:51:00 AM
Bramochioromathane <1.0 1.0 wolt. 1 /212006 5:51:00 AM
Bromomethane <350 5.0 Ha/k. 1 872/2008 5:51:00 AM
Carbon Disuifide <50 5.0 - 1 W2i2008 5:51:00 AM
Camen Talrachiaride < 1.0 1.0 pa/l 1 9/2/2006 5:51:00 AM
Chicrobanzens <10 1.0 wo/k 1 212006 5:51:00 AM
Chisrodibromomathans <10 1.0 el 1 97212008 §:51.00 AM
Chiorosthane < 5.0 §.0 Mgt 1 97212006 5:51.00 AM
Chiorompsthans <5.D 5.0 Mo/l 1 8/2/2006 5:51:00 AM
¢iz-1,2-Oichioroethene <10 1.0 . 1 91212006 5:;51.00 AM
cis-1,3-Dichioroprapeng <10 1.0 ol 1 9/2/2006 5:51:00 AM
. Oibromomathane <1.0 1.0 gt t 81272008 §:91.00 AM
Dicharabromomethane <€ 1.0 1.0 woil. 1 9/2/2008 5;81:00 AM
Ethylbenzene 20 1.9 wolt 1 9/2/2008 5:51:00 AM
lodumethane <5.0 5.0 vo/l. 1 9/27/2006 5:51:00 AM
Meothyt Ethyl Ketone 17.6 8.0 pe/t. 1 9/2/2006 5:51:00 AM
Methylane Chioride <80 5.0 HYM 1 /272006 5:51:00 AM
Styrene <10 1.0 Hgi 1 912/2008 $:51:00 AM
Tetrachicroathene <1.0 1.0 ugll. 1 8/2/2006 5:51:00 AM
Toluens <10 1.0 pgit 1 272008 5:51:00 AM
trang-1,2-Dichiorosthene <14 1.0 uel 1 QI2/2006 5:51:00 AM
{rans+1_3-Dichloropropene <1.0 1.9 gL 1 B/2/200G 5:51:00 AM
trans-1,4-Dichiore-2-butena <2.0 290 POl 1 9/2/2006 5:51:00 AM
Yrivromomethana <1.0 1.0 po/l. 1 9/2/2006 §:51:00 AM
Trichiorosthens <10 1.0 poiL 1 9/2/2006 5:51.00 AM
Yrichlorofisoromethana <50 5.0 Mg/t 1 97272006 %:51:00 AM
Trichiorameathane 6.7 1.0 upr. 1 BI212006 5:51:00 AM
Vinyl Acutate <10 10 g/l 1 9/2/2008 5:51:00 AM
Vinyl Chigride <20 20 g/t ] /272008 5:51:00 AM
Yolal Xylene 48 30 wgh, 1 /212006 5:51:00 AM
Surr: 1,.2-Bichiorogthane-d4 13 70-130 %REC 1 9/2/2006 §:61:00 AM
Surr: 4-Bromofhiorobenzene 110 70-130 WREC 1 Y2/2006 5:51:00 AM
Sur. Dibromefuaromethane 105 70-130 %BREC 1 87272008 5:54:00 AM
Surr: Toluesns-d8 93.9 70-130 %REC 1 87212006 5:51:00 AM
INDICATOR ORGANIC PARAMETERS SM 18 8310-C Analyst: JOH
Total Orgenic Carbon 304 0.5 mg/t 100 BI6F2006 5:31:00 PM

NG U ¢ NP e s —————————. —— b T e ar = = see yeasnw
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08/7L372007 UL:DY FAX 231203441(V LBEAMR LLU Wjuvis/vLa

QUG-13;EEB7 13:35 FROM:GLENS LANDFILL 231-228-5991 TO: 2312584478 Page H-8
N May 2008

Z_ GEOCHEMICAL Somerset PA. 15501
TESTING  814/443-1671

814/445-6666
FAX: 814/445-6729

e Environmental and Energy Analysis
Mondgay, June 25, 2007

DEBORA JOHNSTON

GLEN'S SANITARY LANDFILL INC
WASTE MANAGEMENT OF N MICHIGAN
518 E TRAVERSE HIG

MAPLE CITY, MI 49664

TEL:
FAX

RE: Glen's Sanitary Landfill 500A
Dear DEBORA JOHNSTON:

Order No.: G0705558

Geochemical Testing received 1 sample(s) on 5/23/2007 for the analyses presented in the
following report.

There were no problems with the analyses and all QC data met NELAC, EPA, and laboratory
specifications except where noted in the Casc Namative.

If you have any questions regarding theso tests results, please feel free to call,
Sincerely,

David M. Glessner
Labhoratory Manager

Susan K. Gerthard
Project Manager

Reports) To:
DON CONWAY
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AUG-13-20@7 13:35 FROM:GLENS LANDFILL 231-228-5931 T0: 23128584478 Page H-9
. May 2008
Geochemical Testing Pate: 23Jund7
CLIENT: GLEN'S SANITARY LANDFILL INC
Project: Glen's Sanitary Landfill 500A CASE NARRATIVE

Lab Ovder: GO705558

No problems were encountered during analysis of this work order number, except as noted.

Ficld parameter data was measured or analyzed by the sampler. The Chain-of-Custody or anciflary
forms that record results provided by the sampler are enclosed with the Analytical Reports.

2-Methynaphthalene by Method 8260 is qualified with a "J" on all samples reported in this Lab Order,
which signifies that there is increased uncertainty and that all results are estimates. The laboratory was
unable to calibrate for this semi volatile compound at the Michigan Target Detection Limit of 5 ug/L.
This compound's poar purging efficiency is the suspecied cause and the reason that this compound is not

specified in Method 8260.
Quatifiers:  ND - Not Dutected at the Reporting Limit $ - Spike Recovery outaide mocepied rocovery fimiw
3+ Indicates mn estimmad vk, R - RPD auside scospecd recovery limits IS0
U - The enelyte was not detssted a8 or 2bove the listed E - Valuc sbove quanthstion range mg
ooncentration. whick is below the tsboretory quantitation limit. « . Vatuc exceeds Action Linit ‘h PA a
8 - Analyie detected in the sssocioied Method Blunk H - Method Hotd Tite Excesdod DEF
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9!.1@-13;20@? 13:35 FROM: GLENS LANDFILL £31-228-5991 T0:2312584470 Page H-10
May 2008

Laboratory Results

Geochemical Testing Date: 23-Jun-07

CLIENT: GLEN'S SANITARY LANDFILL INC Client Sample ID: Tank B

Lab Order: Qao705558

Project: Glen's Sanitary Landfili 500A Sampled By: Gosling Canbek, Inc.

Lab ID:; G0705558-001 Coltection Date: 5/22/2007 3:00:00 PM

Motrix: LEACHATE Received Dater 5/23/2007

Analyses Result Limit Quai Units DF Date Analyzed

,

FIELD PARAMETERS FIELD Analyst:
pH (Fleid) 8.37 su. ] 5/2212007 3:00:00 PM
Specific Conduciance (Fioks) 7470 urmhoalem 0 5/22/2007 3:00:00 PM
Temperatue (Flold) 19,5 dogC [} ' BI232007 3:00:00 PM

INORGANIC NON-METALS M 23208 Analyst: KMR
Alkalinly to pH 4.8 2630 5 mg/L CaCO3 1 §/24/2007 2:4T:00 PM .

INORGANIC NON METALS $M 4600-CO2D Analyst: KMR
8icabonate 2490 5 mg/L CaCOI 1 62472007

YOTAL CYANIDE SM a600-CNRE Analyst: SLY
Cyanide, totel <0.020 0.020 mgh. 1 Sa2007

INORGANIC NON-METALS SM 4500-CO2 Analyst: KMR
Carbonale a““ L] mgA, CaCOI 1 SRM2007

INDICATOR ORGANMIC PARAMETERS HACH 8000 Analyst: SAG
Chemicel Oxygan Demand <10 10 mgh. 1 523/2007

NORGANIC NON-METALS EPA 3000 Anslyst: AND
Witrato Nitrogon 0.02 002 U mplasN 1 52312007 5:31:00 PM
Nitrte NRrogon 0.02 002 U mglasN | S/ZSI200T 6:31;00 P

INORGANIC NON-METALS EPA 300.0 Anglyst; AND
Chioride 1110 1 mg/t 1 §723/2007 5:31:00 PM
Sulfate 1w 2 mgh. 1 5/23/2007 5:31:00 PM

INORGANIC NON-METALS EPA 3801 Analyst JPL
Ammonia Nitrogen 370 0.0¢ moi asN 100 £23/2007 14:39:35 PM

INDICATOR ORGANIC PARAMETERS EPA 4201 Analyst: MMR
Phanolics <50.0 $0.0 poi. & 5i2412007 10:10:00 AM

INORGANIC NON-METALS SM 2640 C Analyst: KLS
Tatal dissoived GONGS 31320 50 mol. 5 5/23/2007 10:03:00AM

INORGANIC NON METALS CALCULATED Anulyst. BKG
Tatal inorganic Nitrogen 370 0.04 molas N 1 51232007

INORGANIC METALS EPA 200.7 Anglyst. ONG
Batum 0.049 0.005 mgh. 1 5/25/2007 6:28:00 PM
Cobalkt 0.015 0.015 mgn. 1 8/25/2007 6:28:00 PM
fron 15 0.02 ml. 1 §/25/2007 6:28:00 PM
Magneskim 82 1.0 mgh 1 5/29/2007 :28:00 PM
Manganese 0.083 0.005 mah 1 §/26/2007 6:28:00 PM
Porassiom 300 02 mgh. 1 S/25/2007 6.20:00 PM

5B
K \e
4 ®
L.D. 58-00306 PA DEP
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08/13/2007 01:58 FAX 2312584470 TKAM LLC gjuLu/uLZ
AUG-13-2007 13:36 FROM:GLENS LANDFILL 231-228-5931 TO: 2312584478 Page H-11
. May 2008
Laboratory Results
Geochemical Testing Date: 25-Jun-07
CLIENT: GLEN'S SANITARY LANDFILL INC Client Sample [D: Tank B
Lab Order: GO705558
Project: Glen's Sanitary Landfill S00A Sampled By: Gosling Czubak, fnc.
Lab ¥D: G0705558-001 Colicction Date: 5/22/2007 3:00:00 PM
Matrix: LEACHATE Received Date; 5/23/2007
Analyses Result Limit Qual Units DF Date Analyzed
INORGANIC METALS EPA 200.7 Anatyst: GMG
Sodium we 1 moA 10 §/29/2007 3:18:00 PM
Vanadium 0.022 0.002 mgh. ] 572812007 6:28:00 PM
Zinc 0.03 0,01 mpht 1 S/25/2007 €:25:00 PM
INORGANIC METALS EPA 200.8 Anplyst: NPT
Antimary 2 1 palt 1 6/25/2007 4:31:00 PM
Arsenic 12 1 pght 1 6/20/2007 4:31:00 PM
Geryllam < 1 poll 1 §/3072007 1:34:00 PM
Cudmivm <g2 02 ot 1 5/262007 4:31:00 PM
Chromium 32 1 WL 1 B/Z2007 4:31:00 PM
Copper 13 1 o 1 §/26/2007 4:31:00 PM
Load \ 1 pon. 1 6/20/2007 4:31,00 PM
Nickel .4 F4 Mok 1 6/26/2007 4:31:00 PM
Selenium 8 1 pol. 1 §/26/2007 4:31:00 PM
Siiver 0.2 2 U wi 1 5/30/2007 1:34:00 PM
Thallim <2 2 ot 1 §/29/2007 4:31:00 PM
VOLATILE ORGANIC COMPOUNDS EPA 8280 Analyst; JAW
1,1,1,2-Tolrachiorosthane <1.0 1.0 ok 1 8126872007 2:24:00 AM
1,1.3-Trichicroothane <10 1.0 fry 8 1 5/26/2007 2:24:00 AV
1.1,2,2-Totrachioroethene <10 1.0 e 1 $/2812007 2:24:00 AM
1,1,2-Trichiorosthane <10 1.0 HpL 1 6/26/2007 2:26:00 AM
1,1-Dichiorosthane <10 1.0 poll 1 6/26/2007 2:24:00 AM
1.1—Digabmm <10 1.0 pott 1 512612007 2:24:00 AM
1.2,3-Tricvioropropane <10 10 1.8 1 572672007 2:24:00 AM
1,2, 4-Trichiorobenzens < 6.0 £.0 it 1 572612007 2:24:00 AM
1,2.4-Trimethylonzens <10 1.0 wot. 1 $/26/2007 2:24:00 AM
1,2-Dibromeo-3-chictopropane <50 5.0 o 1 $20/2007 2:24:00 A
1,20bromoethane <10 1.0 pgh 1 526/2007 2:24:00 AV
1,2-Dichiorobenzene <1.0 1.0 it 1 5/26/2007 2:24:00 A
1,2-Dichiorosthane <1.p 1.0 o'l t 5/26/2007 2:24:00 AM
1,2-Dichioropropane <10 1.0 Wl 1 6/26/2007 2:24:00 AM
1.3.5-Trimethylbenzene <1.0 1.0 ot 1 5126/2007 2:24:00 AM
1.3-Dichiorobenzene <10 1.0 ot 1 S/2012007 2:24:00 AM
1.4-Dichlorobeneens <10 1.0 ot 1 SI26/2007 Z:24:00 AM
2-Heoxanune <50 §0 v 1 /2652007 2:24:00 AM
2-Mathyingphthaleno <84 50 7 8 1 5/28/2007 224:00 AM
4-Mettiyl-2-Pemancne 245 6.0 s 1 512612007 2:24:00 AM
Arpions <200 20,0 polt 4 812002007 2:24.00 AM
Acrylonitiie <50 50 palt 1 62672007 2:24:00 AM
Bonzene <10 1.0 wolt 1 B/28/2007 2.24:00 AM
\‘“"‘ "“".’
i 'z
- =
{.0. 56-00308 PA DEP




VO/ LI/ LAUVL VL. 30 IFAA LOLLIOZ4(V 1AM LLA wuiL/012

AUG-13-2287 13:36 FROM: GLENS LANDFILL 231-228-59391 TO:2312584472 Page H-12
. May 2008
Laboratory Results
Geochemlcal 'l‘estmg Dates 25-Jun-07
CLIENT: GLEN‘S SANITARY LANDFILL NC Client Sample ID; Tank B
Lab Onder; GO705558
Project? QGien's Sanitary Landfilt 500A Sampled By: Gosling Czubuk, Inc.
Lab ID: G0705558-001 . Callection Date: 5/22/2007 3:00:00 PM
Matrix: LEACHATE Roceived Date: 5/23/2007
Annlyses Result Limit Quai Units DF Date Analyzed
VOLATILE ORGANIC COMPOUNDS EPA 3200 Anzlyst: JAW
Bromochioromethane <10 1.0 748 1 5/2672007 2:24:00 AM
Bromomethane <50 $0 woll 1 5/26/2007 2:24:00 AM
Carban Disulfide <10 10 Pl 1 8/20/2007 2:24:00 AM
Carbon Torrachiorids <10 1.0 volt. ] §/26/2007 2:24:00 AM
Chiorobenzene <10 1.0 TR 1 5/26/2007 2:24:00 AM
Chiorodibromomethane ) <10 1.0 gt 1 52612007 2:24:00 AM
Chiorouthene <50 5.0 pgit. 1 5/26/2007 2:24:00 AM
Chioromethanse <50 6.0 ol ) 5126/2007 2:24:00 AM
¢ls-1,2-Dichioroathone <10 1.0 WL ] §/26/2007 2:24:00 AM
els-1,3-Dichioropropene <1.0 10 o/t ) 812672007 2:24:00 AM
Didbromomethane «1.0 1.0 poit. ] 5/26/2007 2:24:00 AM
Dichiorobromamethane <10 1.0 vt 1 S/2812007 2:24:00 AM
Dichiorodinvoromethane <50 50 Wi 1 /282007 2.24:00 AM
Diothyl Ether 128 10 g 1 §/26/2007 2:24:00 AM
Etyibanzens % 1.0 1.0 ol ] 5/26/2007 2:24:00 AM
Heaxmchioroothune <50 5.0 HoA 1 5/28/2007 2:24:00 AM
fodomethane <10 1.0 ot 1 SI2B12007 2:24:00 AM
feopropylbenzene <590 5.0 ygA. 1 SI20/2007 2:24:00 AM
Methyi Ethyl Ketone 17.4 5.0 L 1 S/26/2007 2:24:00 AM
Mothylena Chioride «50 8.0 volL 1 5/26/2007 2:24:00 AM
Mathyl-tert-buty! ether <%0 5.0 ugh. 1 5/26/2007 2:24:00 AM
Nephthalene <50 50 Wt 1 S/2872007 2:24:00 AM
n-Prapybenzene <10 1.0 uphL 1 SI26/2007 2:24:00 AM
Styrene <10 19 ot 1 $/26/2007 2:24:00 AM
Tetrachioroethone <10 10 poiL 1 §/26/2007 2:24:00 AM
Tokena <1.0 1.0 pell 1 5/26/2007 2:24:00 AM
trans-1,2-Dichivrosthens <10 1.0 et 1 $/26/2007 2:24:00 AM
trana-1,.3-Dichioropropene <10 1.0 o 1 8/26/2007 Z:24.00 AM
trans-1,4-Dichlore-2-uene <50 50 pgil. 1 5/26/2007 2:24:00 AM
Trbromomethane <10 1.0 v 4 §/2812007 2:24:00 AM
Trichicrosthone <10 1.0 oL 1 S/26/2007 2:24:00 AM
Trichiorofiuoramethane <10 1.0 il 1 S12012007 2:24:00 AM
Yrichiororethane <1.0 1.0 peil 1 S126/2007 2:24:00 AM
Viny! Chioride <1.0 1.0 porL. 1 S20/2007 2:24:00 AM
Tolal Xylone <20 20 poL 1 572612007 2:24:00 AM
Sum: 1,.2-Dichioronthane-dé 142 70-130 WREC 1 SI28/2007 2:24:00 AN
Sum: 4-Bromofiuorcbanzens 100 70-130 AREC t BIRVNAT 2:24:00 AM
Surr: Dibromofiuotometnans 108 70-130 %REC 1 5/28/2007 Z2:24:00 AM
Surr: Tolvene-is 101 70-130 %REC 1 522672007 2:24:00 AN
INDICATOR ORGANIC PARAMETERS SW 19 8310C Analyst: JON
v W AG
JhelAc:
1.0. mos PA DEP
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QUG-13*2P@7 13:35 FROM:GLENS LANDFILL 231-228-5931 TO:2312584478 Page H-13

May 2008
Laboratory Results
Geochemical Testing Date: 25-/un-07
CLIENT: GLEN'S SANITARY LANDFILL INC ' Ciient Sample ID; Tank B
Lab Order: GO705558
Project; Glen's Senitary Landfill S00A Sampled By: Gosling Czubak, Iue.
Lab ID: G0705558-001 Calicction Date: 5/22/2007 3:00:00 PM
Matrix: LEACHATE » Recdved‘ Date: 5/23/2007 ;
Analyses Resnlt Limit Qual Units DF Date Anglyzed
INDICAYOR ORGANIC PARAMETERS SM 19 5310-C Analyst: JDH
Tola¥ Organic Carbon 2» 50.0 moll. 100 5/30/2007 8:07:00 PM

Page 6 of 6




