
APPENDIXC 


BORING AND WELL CONSTRUCTION LOGS 
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Sheet 1 of 1 COMPLETION REPORT OF WELL No. MW-1 s 

PROJECT: GSWA Spring HIii Camp WATER LEVEL: "5l.. 7.28 .Y._ _ _ :l._ _ _ 
PROJECT NO: 4065-001 DATE: 10-12-00 

PROJECT LOCATION: Osceola, Ml TIME: 1233 

DRILLING CONTRACTOR: NA GROUND SURFACE ELEVATION: 1097.2 

DRILLING METHOD: Hand Auger DATUM: USGS 
DATE COMPLETED: June 29, 2000 LOGGED BY: M.8. & J.H. 

I 

1 


l 


STRATA z 

IWELL CONSTRUCTION DETAILS I- ­fus 
0 

PROTECTIVE CASING 
Diameter: NA 

Type: NA .r 
Interval: NA 

RISER CASING 
Diameter: 2" 

Type: PVC 
Interval: 1.6' agl to 3.4' bgl 

GROUT 
Type: Bentonite Chips 

Interval: 0.5' to 2.5' 

SEAL 
Type: None 

Interval: None 

SANDPACK 
Type: Filter pack sand 

Interval: 2.5' to 8.4' bgl 

SCREEN 
Diameter: 2" 

Type: Slotted PVC 
lntervAI· 3.4' to 8.4' bgl 

WELL DEVELOPMENT DATA 

DATE: 7/19/2000 

LEGEND METHOD: Bailer 

i;:"'IJ
L2o GRAVELLY SAND 

TPC 
TRC 

TOP OF PROTECTIVE CASING 
TOP OF RISER CASING 

r.;:i COARSE SAND 
l:..:...:lIfill MEDIUM SAND 

GS 
BS 
FP 

GROUND SURFACE 
BENTONITE SEAL 
FILTER PACK 

~ 

m
Q FINE SAND 
D VERY FINE SAND 

TSC 
BSC 
TD 

TOP OF SCREEN 
BOTIOM OF SCREEN 
TOTAL DEPTH 

a [[I) SILT 
E E==I 
Cl ~ CLAY 

• 

~ 

BENTONITE SEAL 

CONCRETE 

; ~ GRAVELLY CLAY D FILTER PACK 

&~ ASPHALT ~ THICK BENTONITE SLURRY GROUT 

~ ~ TOPSOIL IT] NATURAL COLLAPSE I SAND BACKFIL 

j ~ INTERBEDDED SAND, SILT, CLAY 

WELL 0I.J 1- ~ i=~ CONSTRUCTION0 <( . 
ro DETAILS~ fu s >~ REMARKS 
~ 0 w 
>- .J 
Cl) w 

TPC 
11098.75 1K{ ·1 !i!I 

o.o GS 1097.16 
r-----rur<,_,_-------t---t-n, un=::10-;::0.oi=;-1 Filtered Sand Pack 

Bentonite Chips 
2.5 1094.66 

Filtered Sand Pack 

8.4 1088.76 

J 
 ~1--==-----------------------'--...L....-._____.L...L_ ___JL____JL__ ___._______ ~ 
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Sheet 1 of 3COMPLETION REPORT OF WELL No. MW-1 d 

PROJECT: GSWA Spring Hil.1 Camp WATER LEVEL: 'y 4.20 Y 'f--- ·--­
PROJECT NO: 4085-001 DATE: 10-12-00 

PROJECT LOCATION: Osceola, Ml TIME: 1231 

DRILLING CONTRACTOR: Stearns GROUND SURFACE ELEVATION: 1097.7 
DRILLING METHOD: 41/4" HSA DATUM: USGS 
DATE COMPLETED: June 27, 2000 LOGGED BY: Ken Ewers r 

J:WELL CONSTRUCTION DETAILS I-~
fu~ 
0 

PROTECTIVE CASING 

Diameter: 4" 


Type: Stickup 

Interval: 2.5' agl to 2.5' bgl 
 0 

RISER CASING 
Diameter: 2" 

Type: PVC 
Interval: 2.5' agl to 103.5' bgl 

5GROUT 

Type: Thick Bentonite Slurry 


Interval: 8' to 19' bgl and 50' to 99.5' bgl 


SEAL 

Type: None 


Interval: None 


SANDPACK 

Type: Natural Collapse 


Interval: 99.5' to 109' bgl 


SCREEN 

Diameter: 2" 


Type: Slotted PVC 

Interval: 103.5' to 108.5' bgl 


WELL DEVELOPMENT DATA 


DATE: 7/6/2000 


LEGEND METHOD: Powered suction-lift pumpin 


r.:'9 TPC TOP OF PROTECTIVE CASING 
~ GRAVELLY SAND TRC TOP OF RISER CASING 

G; COARSE SAND GS GROUND SURFACE 

[.:.d BS BENTONITE SEAL 

~ MEDIUM SAND FP FILTER PACK 

f.T.l.,.·_, FINE SAND TSC TOP OF SCREEN .:_;_·

till BSC BOTTOM OF SCREEN 
~ D VERY FINE SAND TD TOTAL DEPTH 

~ rnn SILT • BENTONITE SEAL 

~ ~ CLAY ~ CONCRETE 

; § GRAVELLY CLAY D FILTER PACK 

&~ ASPHALT ~ THICK BENTONITE SLURRY GROUT 

~ ~ TOPSOIL [i1Jjl NATURAL COLLAPSE I SAND BACKFIL 

i ~ INTERBEDDED SAND, SILT, CLAY 

STRATA z 

5 
CD 
~ 
>­
r;/) 

WELL 0 
~--:­
>!!=. 
UJ 
..J 
UJ 

CONSTRUCTION 
REMARKS 

--1--- ­
ri---11 

"" 
0.0 GS 1097.66 

• ' Concrete 
:.f 2.0 1095.66 

~; ~·~i:t: Natural Collapse 

8.0 1089.66 
Bentonite Slurry 

10 

19.0 1078.66 

20 Natural Collapse 

25 

30 

35 
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PROJECT: GSWA Spring Hill Camp GROUND SURFACE ELEVATION: 1097.7 
PROJECT NO: 4065-001 DATUM: USGS 

PROJECT LOCATION: Osceola, Ml LOGGED BY: Ken Ewers 

WELL CONSTRUCTION DETAILS 

l 
1 

LEGEND 

~ GRAVELLY SAND 

D COARSE SAND 

~ MEDIUM SAND 

BJ FINE SAND 

~ D VERY FINE SAND 

~ [Ill SILT 

g~ CLAY 

; ~ GRAVELLY CLAY 

2 ~ ASPHALT 
<, ~ 
~ ~ TOPSOIL 

TPC 
TRC 
GS 
BS 
FP 
TSC 
BSC 
TD 

• 

~ ~ 

TOP OF PROTECTIVE CASING 
TOP OF RISER CASING 
GROUND SURFACE 
BENTONITE SEAL 
FILTER PACK 
TOP OF SCREEN 
BOTIOM OF SCREEN 
TOTAL DEPTH 

BENTONITE SEAL 

CONCRETE 

D FILTER PACK 

~ THICK BENTONITE SLURRY GROUT 

~ NATURAL COLLAPSE I SAND BACKFIL 

~ INTERBEDDED SAND, SILT, CLAY J ~ 

<, 
.., 

§MALCOIM

I PIRNIE 
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50.0 1047,66 

Natural Collapse 
(continued) 

Bentonite Slurry 
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PROJECT: GSWA Spring Hill Camp GROUND SURFACE ELEVATION: 1097.7 
PROJECT NO: 4065-001 DATUM: USGS 


PROJECT LOCATION: Osceola, Ml LOGGED BY: Ken Ewers 


WELL CONSTRUCTION DETAILS 


l 

l 


LEGEND 
r.;:"'<.]

L2o GRAVELLY SAND 


N.... COARSE SAND 
t:.:.:l 
~ MEDIUM SAND rn FINE SAND 

~ D VERY FINE SAND 

~ ITID SILT 

§ ~ CLAY 

; ~ GRAVELLY CLAY j 
fu 0 ASPHALT 

~ ~ TOPSOIL

i ~ 
(.!) 

...J 

§MALCOIM

I PIRNIE 

TPC TOP OF PROTECTIVE CASING 
TRC TOP OF RISER CASING 

GS GROUND SURFACE 
BS BENTONITE SEAL 
FP FILTER PACK 

~ig ~g~~Msg~~~~EEN 

TD TOTAL DEPTH 

• BENTONITE SEAL 

tr§ CONCRETE 

D FILTER PACK 

~ THICK BENTONITE SLURRY GROUT 

lfilill NATURAL COLLAPSE I SAND BACKFIL .. 

INTERBEDDED SAND, SILT, CLAY 
~ . 

STRATA 
...I:::c: 01-~ ala. . 
::i!:w!S >­Ci Cf) 

Wl::.LL 


DETAILS~ 


95 -gg:«« 

7 

:::c: 0 
1-~ i= ~ a. . <( . 
LU !S >!S 
Ci UJ 

...I 
UJ 

(Se,~ Page 1) 

99.5 998.16 

108.5 989.16 

115.0 982.66 

CONSTRUCTION 

REMARKS 


Bentonite Slurry 
(continued) 

Natural Collapse 

Natural Collapse 
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Sheet 1 of 1 
COMPLETION REPORT OF WELL No. MW-1 i 


PROJECT: GSWA Spring Hill Camp WATER LEVEL: 5l.. 6.35 .Y.___ :f-___ 

PROJECT NO: 4065-001 DATE: 10-12-00 


PROJECT LOCATION: Osceola, Ml TIME: 1230 


DRILLING CONTRACTOR: Stearns GROUND SURFACE ELEVATION: 1098.4 
DRILLING METHOD: 4 1/4" HSA DATUM: USGS 
DATE COMPLETED: June 27, 2000 LOGGED BY: Ken Ewers 

J 

J 


STRATA 

WELL CONSTRUCTION DETAILS 

PROTECTIVE CASING 
Diameter: 4" 

Type: Stickup 
Interval : 2.5' agl to 2.5' bgl 

RISER CASING 
Diameter: 2" 

Type: PVC 
Interval : 2.5' agl to 33.5' bgl 

GROUT 
Type: Thick Bentonite Slurry 

Interval: 3' to 29' bgl 

SEAL 
Type: None 

Interval: None 

SANDPACK 
Type: Natural Collapse 

Interval: 29' to 39' bgl 

SCREEN 
Diameter: 2" 

Type: Slotted PVC 
Interval: 33.5' to 38.5' bgl 

WELL DEVELOPMENT DATA 

DATE: 7/6/2000 

LEGEND METHOD: Powered suction-lift pumpin 

~ GRAVELLY SAND 
TPC TOP OF PROTECTIVE CASING 
TRC TOP OF RISER CASING 

D COARSE SAND GS GROUND SURFACE 
BS BENTONITE SEAL Ifill MEDIUM SAND FP FILTER PACK 
TSC TOP OF SCREEN 
BSC BOTTOM OF SCREEN [ill FINE SAND 

~ CJ VERY FINE SAND TD TOTAL DEPTH 

: [Ill] SILT • BENTONITE SEAL 

~~ CLAY ~ CONCRETE 

D FILTER PACK ; gJ GRAVELLY CLAY 

&0 ASPHALT ~ THICK BENTONITE SLURRY GROUT 

~ ~ TOPSOIL ~ NATURAL COLLAPSE I SAND BACKFIL 

~ ~ INTFRRFnm=n SAND, SILT, CLAY 
(I) 

CJ 
CJ 
0 
..J 

I 
1- ~ a. . 
w ~ 
Cl 

0 

10 

15 

20 

25 

30 
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1500 Abbott Road, Suite 210 
Ea~Lan~ng,Ml48823 
Telephone: (517) 337-0111 
Fax: (517) 337-0417 
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WELL 
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z 
0 
i= ~ CONSTRUCTION<( . 
>~ REMARKS 
w 
..J 
w 

GS 1098.39 

Concrete 

1095.39 
Bentonite Slurry 

1069.39 
Natural Collapse 

1059.89 
059:S9 N.:iturol Coll.:i se 
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Sheet 1 of 3COMPLETION REPORT OF WELL No. MW-2 

PROJECT: GSWA Spring Hill Camp WATER LEVEL: 'SJ_ 10.15 .Y.___ ~-- ­
PROJECT NO: 4065-001 DATE: 10-12-00 

PROJECT LOCATION: Osceola, Ml TIME: 1237 

DRILLING CONTRACTOR: Stearns GROUND SURFACE ELEVATION: 1101.7 
DRILLING METHOD: 4 1/4" HSA DATUM: USGS 
DATE COMPLETED: June 28, 2000 LOGGED BY: K.E. &J.H. 

WELL CONSTRUCTION DETAILS 

PROTECTIVE CASING 

Diameter: 4" 


Type: Stickup 

Interval: 2.5' agl to 2.5' bgl 


RISER CASING 

Diameter: 2" 


Type: PVC 

Interval: 2.5' agl to 55' bgl 


GROUT 

Type: Thick Bentonite Slurry 


Interval: 37' to 49' bgl 


SEAL 

Type: None 


Interval: None 


SANDPACK 

Type: Natural Collapse 


Interval: 49' to 101' bgl 


SCREEN 

Diameter: 2" 


Type: Slotted PVC 

Interval: 55' to 60' bgl


J WELL DEVELOPMENT DAT A 

DATE: 7/6/2000 

LEGEND METHOD: Drillers pump 

TPC TOP OF PROTECTIVE CASING Cid GRAVELLY SAND TRC TOP OF RISER CASING 
GS GROUND SURFACE D COARSE SAND 
BS BENTONITE SEAL 
lt1] MEDIUM SAND FP FILTER PACK 

TSC TOP OF SCREEN 
[Zj FINE SAND BSC BOTIOM OF SCREEN 
TD TOTAL DEPTH ~ D VERY FINE SAND 

~ [IlJ SILT • BENTONITE SEAL 

§~ CLAY ~ CONCRETE 


; 
~ GRAVELLY CLAY D FILTER PACK 

o'. ~ ASPHALT ~ THICK BENTONITE SLURRY GROUT 
(!) lsSI 
~ ~ TOPSOIL l&gj NATURAL COLLAPSE I SAND BACKFIL 

~ INTERBEDDED SAND, SILT, CLAYJ i 

STRATA 

5 

10 

15 

20 

25 

30 

35 

WELL 

DETAILS 

z 
0 
i=­
~~ 
w 
..J 
w 

0.0 GS 1101.70 

2.0 1099.70 

37.0 1064.70 

CONSTRUCTION 
REMARKS 

Concrete 

Natural Collapse 

Bentonite Slurry 

~•J==-----------------------'--....IZ-=-..!.1U.Jc.LL.-------Lil..LLI.LL__.___.___ __L______~ 
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1500 Abbott Road, Suite 210 
East Lansing, Ml 48823 
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PROJECT: GSWA Spring Hill Camp GROUND SURFACE ELEVATION: 1101.7 
PROJECT NO: 4065-001 DATUM: USGS 

PROJECT LOCATION: Osceola, Ml LOGGED BY: K.E. & J.H. 
STRATA zWELL 0::i::.J 1-~ i=­::i:: CONSTRUCTION0 <( . 

OJ DETAILS [b~ >!S1-­Cl. . REMARKS:E a ww!S >- .Ja Cl) w 

WELL CONSTRUCTION DETAILS 


45 

50 

55 

49.0 1052.70 

Bentonite Slurry 
(continued) 

Natural Collapse 

(Se Pag 1) 

60.0 1041.7060 
Natural Collapse 

65 

70 

75 

80 

85 

LEGEND 

E;:J GRAVELLY SAND 

D COARSE SAND 

~ MEDIUM SAND 

[TI FINE SAND 

~ D VERY FINE SAND 

! [ill SILT 

§~ CLAY 

; ~ GRAVELLY CLAY 

~~ASPHALT 
(!) Ll 
~ ~ TOPSOIL 

TPC TOP OF PROTECTIVE CASING 
TRC TOP OF RISER CASING 
GS GROUND SURFACE 
BS BENTONITE SEAL 
FP FILTER PACK 
TSC TOP OF SCREEN 
BSC BOTIOM OF SCREEN 
TD TOTAL DEPTH 

• BENTONITE SEAL 

~ ~ CONCRETE 

D FILTER PACK 

~ THICK BENTONITE SLURRY GROUT 

g] NATURAL COLLAPSE I SAND BACKFIL 

~ ~ INTERBEDDED SAND, SILT, CLAY 

~ 
(!) 

~ 
g 

1AIJr10~ 1500AbbottRoad, Suite210 COMPLETION REPORT OF 
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PROJECT: GSWA Spring Hill Camp GROUND SURFACE ELEVATION: 1101.7 
PROJECT NO: 4065-001 DATUM: USGS 

PROJECT LOCATION: Osceola, Ml LOGGED BY: K.E. & J.H. 

WELL CONSTRUCTION DETAILS 


1 

1 

l 

LEGEND 
~ 
l..2i:l GRAVELLY SAND 

D::.: COARSE SAND 

~ MEDIUM SAND 
R.:_;_·_;_·_: FINE SAND 
ta

§D VERY FINE SAND 

! OJ] SILT 

g~ CLAY 

~~ GRAVELLY CLAY 

~ ~ ASPHALT 

~ ~ TOPSOIL 

J ~ ~ INTERBEDnED SAND, SILT, CLAY 
(!) 

...J 

~MALCOIM

I PIRNIE 

TPC TOP OF PROTECTIVE CASING 
TRC TOP OF RISER CASING 
GS GROUND SURFACE 
BS BENTONITE SEAL 
FP FILTER PACK 
TSC TOP OF SCREEN 
BSC BOTIOM OF SCREEN 
TD TOTAL DEPTH 

• BENTONITE SEAL 

~ CONCRETE 

D FILTER PACK 

~ THICK BENTONITE SLURRY GROUT 

!ill] NATURAL COLLAPSE I SAND BACKFIL 

STRATA z
WELL J: 0 

..J 1-- j::~J: CONSTRUCTION01-~ Ill DETAILS~ fu~ ~!E­a. . REMARKS 
~ 0 ww:1::­ >- ..J0 (.I) w 

(Se1~Page 1) 

Natural Collapse 
(continued) 

101 .0 1000.70 
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Sheet 1 of 3COMPLETION REPORT OF WELL No. MW-3 

PROJECT: GSWA Spring Hill Camp WATER LEVEL: 5/.- 16.69 .!.___ '51­___ 
PROJECT NO: 4065-001 DATE: 10-12-00 

PROJECT LOCATION: Osceola, Ml TIME: 1218 

DRILLING CONTRACTOR: Stearns GROUND SURFACE ELEVATION: 1107.0 
DRILLING METHOD: 4 1/4" HSA DATUM: USGS 
DATE COMPLETED: June 28, 2000 LOGGED BY: Ken Ewers 

1 

} 

I 

; 

§! 

., 
(!) 


(!) 


STRATA 

WELL CONSTRUCTION DETAILS 

PROTECTIVE CASING 
Diameter: 4" 

Type: Stickup 
Interval: 2.5' agl to 2.5' bgl 

RISER CASING 
Diameter: 2" 

Type: PVC 
Interval: 2.5' agl to 81' bgl 

GROUT 
Type: Thick Bentonite Slurry 

Interval: 2' to 75' bgl 

SEAL 
Type: None 

Interval: None 

SANDPACK 
Type: Natural Collapse 

Interval: 75' to 102' bgl 

SCREEN 
Diameter: 2" 

Type: Slotted PVC 
Interval: 81' to 86' bgl 

WELL DEVELOPMENT DATA 

DATE: 6/29/2000 

LEGEND METHOD: Drillers pump 

TPC TOP OF PROTECTIVE CASING ~ GRAVELLY SAND TRC TOP OF RISER CASING 

D COARSE SAND GS GROUND SURFACE 
BS BENTONITE SEAL 

[Zj MEDIUM SAND FP FILTER PACK 
TSC TOP OF SCREEN 
BSC BOTTOM OF SCREEN [TI FINE SAND 

~ D VERY FINE SAND TD TOTAL DEPTH 

~ [ill] SILT • BENTONITE SEAL 

~~CLAY ~ CONCRETE 

~ GRAVELLY CLAY D FILTER PACK 

&0 ASPHALT ~ THICK BENTONITE SLURRY GROUT 

~ TOPSOIL Gill NATURAL COLLAPSE I SAND BACKFIL 

1~ INTERBEDDED SAND, SILT, CLAY 

:c 
1-~ 
[b~ 
Cl 
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10 

15 
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30 

35 
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Ill 
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Cl) 

WELL 

~ 
ri-""il 

z 
0 
~--:- CONSTRUCTION 
>~ REMARKS 
UJ 
...I 
UJ 

0.0 GS 1107.00 

Concrete 
2.0 1105.00 

Bentonite Slurry 

0 
..J 
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PROJECT: GSWA Spriny Hill Camp GROUND SURFACE ELEVATION: 1107.0 
PROJECT NO: 4065-001 DATUM: USGS 

PROJECT LOCATION: Osceola, Ml LOGGED BY: Ken Ewers 

WELL CONSTRUCTION DETAILS 


l 

l 

l 


J 

LEGEND 
lo."'IJ 
~ GRAVELLY SAND 
G: COARSE SAND 
t.'..d 
~ MEDIUM SAND 
F:r.:]GI FINE SAND 

gD VERY FINE SAND 

! [Iill SILT 

~ ~ CLAY 


: 
~ GRAVELLY CLAY 

§ ~ ASPHALT 

i 
~ ~ TOPSOIL 

~J INTERBEDDED SAND, SILT, CLAY 

TPC TOP OF PROTECTIVE CASING 
TRC TOP OF RISER CASING 
GS GROUND SURFACE 
BS BENTONITE SEAL 
FP FILTER PACK 
TSC TOP OF SCREEN 
BSC BOTIOM OF SCREEN 
TD TOTAL DEPTH 

• BENTONITE SEAL 

[flj CONCRETE 

D FILTER PACK 

~ THICK BENTONITE SLURRY GROUT 

[§ill NATURAL COLLAPSE I SAND BACKFIL 

STRATA 

J: 
..J 
01-~ IDa. . 

w:S ::iE 
Cl >­

(/J 

60 

65 

70 

75 

80 

85 

WELL 
z 

:c 0 
1-~ i=~ CONSTRUCTIONDETAILS fu~ ~~ REMARKS 
Cl w 

..J 
w 

(Se Pag 1) 

75 .0 1032.00 
Natural Collapse 

86.0 1021 .00 
Natural Collapse 

~t-==-----------------------------------------..J..__;:::w....::.:.o.:..:,i....:.:.;.t.:i..i.,.;.,.;...;.w.:;_ll-..l----..L..---l.._----L.._----------------1 

Cl 

1500 Abbott Road, Suite 210 COMPLETION REPORT OF §
g 

MALCOIM East Lansing, Ml 48823 WELL No. MW-3 
Telephone: (517) 337-0111 
Fax: (517) 337-0417 Sheet 2 of 3I PIRNIE 



PROJECT: GSWA Spring Hill Camp GROUND SURFACE ELEVATION: 1107.0 
PROJECT NO: 4065-001 DATUM: USGS 

PROJECT LOCATION: Osceola, Ml LOGGED BY: Ken Ewers 
STRATA z

WELL 0 
...I J: ;:: ~ 0 ~~J: CONSTRUCTIONWELL CONSTRUCTION DETAILS ~~ DETAILS~ Q. • cc fu :S ~:S REMARKS
::11: C ww!S >- ..JC en w 

l 
l 

l 

I 

) 

LEGEND 
N 
~ GRAVELLY SAND 
G'f_. COARSE SAND 
~ 
~ MEDIUM SAND 

Fl.:,;_·.;··.: FINE SAND 
till

§ CJ VERY FINE SAND 

~ [I] SILT 

g~ CLAY 

~ ~ GRAVELLy CLAy 

~ 0 ASPHALT 

~ ~ TOPSOIL

1~ INTERBEDDED SAND, SILT, CLAY 
~J.==--~~~~~~~~~~~~~~~~~~~-'--~_.__----''--~~~L..L~--l~------'~~ 
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Natural Collapse 
(continued) 

102.0 1005.00 

TPC TOP OF PROTECTIVE CASING 
TRC TOP OF RISER CASING 
GS GROUND SURFACE 
BS BENTONITE SEAL 
FP FILTER PACK 

TSC TOP OF SCREEN 
BSC BOTTOM OF SCREEN 
TD TOTAL DEPTH 

• BENTONITE SEAL 

lflj CONCRETE 

D FILTER PACK 

~ THICK BENTONITE SLURRY GROUT 

~ NATURAL COLLAPSE I SAND BACKFIL 

-L-~~~~~ ~~ 
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