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APPENDIX A

BAIER SITE BORINGS LOGS AND
MONITORING WELL INSTALLATION REPORTS



BORING LOG
LEGEND AND NOMENCLATURE

Items shown on boring logs refer to the following:

1. Depth - Depth below reference elevation, ground surface unless
otherwise shown

2. Sample - Types designated by letter

0 - Disturbed sample, obtained from auger cuttings or wash
water for classification purposes only

S - Split-spoon sample, obtained by driving 2-inch split-spoon to
determine penetration resistance and allow classification

C - Liner tube sample, obtained by penetration of thick, wall
sampler containing 2-inch-diameter liner tubes (California
sampler)

U - Undisturbed sample, obtained by penetration of minimum
3-inch-diameter, thin-wall tube using an open or, where
indicated, fixed-piston sampling head

Rec - Recovery is expressed as a ratio of the length recovered to the
total length pushed or driven (in inches). I.e., 8

T?
Resist - Resistance is designated as follows:

P - Sample pushed in one continuous movement by hydraulic rig
action, maximum hydraulic pressure shown where pertinent

6g - Numbers indicate blows per 6 inches of sampler penetration
when driven by a 140-pound hammer falling freely 30 Inches. The
Standard Penetration Resistance is the number of blows for the
last 12 inches of penetration of the split-spoon sampler, e.g.,
15. Note that a blow count can be given for the California
sampler, but this 1s not the Standard Penetration Resistance.

3. Description - Description of material according to the Unified Soil
Classification: word description gives soil constituents, consistency
or density, and other appropriate classification characteristics.
Unified Soil Classification symbols are shown on the USC column.
Geologic names, where appropriate, are shown under Special Notes. A
solid line Indicates stratlgraphlc change; a dashed line Indicates
approximate location of stratigraphlc change.

4. Special Notes and Field Observations - Pertinent observations made by
Inspector during drilling including type of boring, free water level,
water seepage, fluid loss, hole termination depth, etc.

Legen
HSA -

lend -
Hollow stem auger

CFA - Continuous flight auger
ATD - At time of drilling
AD - After drilling
DHL • Drill water loss
DWR - Drill water return
BOB - Bottom of Boring

Water depth at specified
time after drilling

Water entry depth at time
of drilling



BORING LOG
SHEET .OF

PROJECT NAME

MW-D2

SURFACE ELEVATION

PROJEC1
LOGGED

705.

r L
BY
k

OCATION
D. Jo

DUPONT

Ft. Mad
rgenson [

ELEVATION

i son ,

JRILLED
DATUM

Iowa
BY Layne-Wes tern

NGVD

PROJECT NO 89C7583
DATE 7/2V89
RIG Gardner-Denver
WATER ENTERS None

detected ATD

500

DEPTH

0 -

-

-

-

5 —

-

-

10 —

-

™

1 r

-

20 —

-

25

SAMPLE
TYPE

S

S

S

S

S

REC

18
2H

20
2T

20
2T

20

20
2T

RESIST

5

8
7

5
7

8
9

A
8

9
12

10
12

15
IE

3

1
18

DESCRIPTION

S t i f f , dark brown, low p las t i c S i l t y CLAY
- (Topsoi 1 )

Very s t i f f , l ight gray-brown, low to medium
" p las t i c , S i l t y CLAY w i t h trace of root hairs

and o rgan ics
— —

_M_^— .

-

S t i f f - v e r y s t i f f , orange-brown, medium
- p las t i c , S i l t y CLAY w i th trace of very fine-

to f ine grained sand and trace of coarse
— g ra i ned sand —

^_^

-

— Medium dense, dark orange-brown, low to —
medium p l a s t i c , very f ine gra ined Sandy

- S ILT w i t h pockets of S i l t y CLAY and w i t h
t race of coarse gra ined sand

_ Becoming 1 ight brown w i th less sand -

Hard, l ight brown, medi um-hi ghl y p las t i c
— CLAY w i t h very f ine-medium gra ined Sandy, —

S i l t y CLAY w i t h trace of gravel

— Becoming l ight gray w i t h brown ratt l ing ~~

Becomi ng ' i qht gray

u.S.C

OL
CL

CL

ML

CL
r u

SPECIAL NOTES AND
FIELD OBSERVATIONS

Boring advanced w i t h
V' di ameter bi t and -
water
(Loess)
WC<LPL

WC>PL
-Water in fo rmat ion
•^ay be masked by —
dr i l l ! ng f l u i d

(Weathered
G lac ia l Ti 1 1)

—

WC<PL
—

_

—

(G lac ia l Ti 1 1)
WC<,PL —

-1

uinnnuiiin.ri vnt rnHCin TIMTC



BORING LOG
OF.

PROJECT NAME DUPONT

MW-D2

SHEET __2_

PROJECT NO 89C7583

DATE 7 /2 /4 /89

PROJECT LOCATION Ft- Madison, Iowa

SURFACE ELEVATION

LOGGED BY D. Jorgenson DRILLED BY Layne-Western

705. /+_______ELEVATION DATUM________NGVD

RIG Gardner-Denver 500
WATER ENTERS None

detec ted AID ••'

DEPTH

25 -

—

-

-•

30-^

35 —

-

^ ~

-

-

^5 —

_

-

50 —

SAMPLE
TYPE

S

S

S

S

S

REC

22
O J,

18
Iff

18
Iff

17
Tff

18
T8~

RESIST

3
5

7
12

7
1 320

7
16
21

7

'Is

9

2/4

DESCRIPTION

SAME: Very s t i f f -ha rd , l ight g ray , Tied i urn
to h igh ly p l a s t i c . S i l t y CLAY w i t h t race
of f i n e - c o a r s e g ra ined sand and grave l

Becoming l ight brown w i t h black streaks
- (coa l? )

— Becoming l igh t gray

Becoming mot t led red-brown and l ight gray

- -

~ W i t h cobbles or boulder at / 4 1 . 5 ' ~"

-

Becoming l ight red-brown, w i t h trace to
some fine-medium grained sand w i t h trace

~ of gravel

—— —

"• W i t h occasional cobbles and pockets (j" ~
diameter ) of f ine gray sand

— -

u.s.c

CL
CH

SPECIAL NOTES AND
FIELD OBSERVATIONS

( G l a c i a l T i l l )
WC = PL

-

"-"

WC^PL

-

WC<PL

-

Pushed rock to side""
of boring

WC<PL

1

-

_

WC<PL

uinnnitiiin.pl vnc rnNCin TIUTC



BORING LOG
SHEET OF 3

PROJECT NAME DUPONT PROJECT NO. 89C7583

MW-D2
7/25/89

Ft. Mad i son, IowaPROJECT LOCATION. ___________________
LOGGED BY D. Jorgenson DRILLED BY Layne-Western

RIG Gardner-Denver 500
WATER ENTERS None

SURFACE ELEVATION 705.** ELEVATION DATUM NGVD detected AID-'-

DEPTH

50 -

55 —

60 —

65 —

-

70 —

75

SAMPLE
TYPE

S

S

S

S

S

REC

18
TO

18

18
TO

12
12

18
TS

RESIST

1 1
26

31

9
22

39

9

30

19
1*8

1 ^4

^ il

DESCRIPTION

SAME: Hard, light brown, medi um-hi ghl y
- p l a s t i c S i l t y CLAY w i t h trace to sore fine--

medium grained sand w i th occasional grave l .
- cobbles, and pockets (j" dianeter) of f ine -

gra ined, gray sand

•~ ™

-

~ W i t h thin (5") seam of gray , f ine grained ~
sand

Hard, l ight-dark gray, med i um-hi ghl y p las t i c
- S i l t y CLAY w i t h trace of f ine-medium —

grained sand
^

- W i t h thin (V1) seam of l ight gray, very —
f ine grained sand

— —
Becoming dark gray

: j
— -

u.s.c
C,L
CH

w/SP

SPECIAL NOTES AND
FIELD OBSERVATIONS

(G lac ia l T i l l )
WC<PL

—

WC<PL

-

*

(Unoxid ized —
G l a c i a l T i l l )
WC<PL

-1
i

—

^™

WC<PL

_ i

j

-

uinnnuinn nvnc rnucm TIVTC



BORING LOG
SHEET OF.

PROJECT NAME DUPONT

MW-D2

SURFACE ELEVATION

PROJECT LOCATION Ft. Mad

LOGGED BY D. Jorqenson
/Q5.k ELEVATION

i son , 1 owa
DRILLED BY_

DATUM

Layne-Wes tern
NGVD

PROJECT NO. 89C7583

DATE 7/25/89
RIG Gardner-Denver
WATER ENTERS None

detected A T D -

500

DEPTH

75

80-^

85—

90—

-

-

-

100—

SAMPLE
TYPE

S

S

S

S

S

REC

12
12

18
18"

18
1?

18
18"

18
IB-

RESIST

18
5k

8
15
20

10
16
25

7
1 1

2k

12
2k

35

DESCRIPTION

SAME: Hard, dark gray, med i un-hi ghl y
_ p las t i c , S i l t y CLAY w i t h trace of f ine-

medium gra ined sand and w i t h o c c a s i o n a l
_ q ravc l and cobble -

_ W i t h thin seam (V) of verv f ine arained
Si 1 ty SAND

— Becoming moister and very s t i f f - ha rd ~

— W i t h poss ib le 6"-8" sand seam —

— —

— —

— W i t h l imestone cobble —

-

— W i t h some f ine-coarse g ra ined sand w i t h —
numerous coal fragments

U.S.C

CL
C'H

w/SM

SPECIAL NOTES AND
FIELD OBSERVATIONS

(G lac ia l T i l l )
WC<PL

-

Dry

WC>PL
^™*

—

_J

W C > P L

— *

-

1
WC>PL J

i
uinnnuiiDn PI vnc rnticm TIUTC



BORING LOG
.OF

PROJECT NAME DUPONT

MW- D2

SURFACE ELEVATION

PROJECT LOCATION.
LOGGED BY D. Jorgenson

7Q5.k_______ELEVATION

Ft. Madison. Iowa

SHEET __ _ _____

PROJECT NO 89C7583
DATE 7/26/89
RIG

.DRILLED BY.

DATUM___

Layne-Western
NGVD

Gardner-Denver 500
WATER ENTERS None

detected ATD- :

DEPTH

100 J

-

-

105-

,,H

115-

-

-

120-

_

125—

SAMPLE
TYPE

S

S

S

S

S

REC

18

18

18

17
TB"

8/8

RESIST

7
18

1*0

10
12
21

12
26

32.

16
30

32

322

DESCRIPTION

SAME: Hard, dark gray, nedi un-hi ghl y
p las t i c S i l t y CLAY w i th some f ine-coarse -
gra ined sand and trace of g rave l and
occas iona l cobble

_ —

- W i t h trace to some sand -

~ Hard, dark brown, med i um-hi ghl y p l a s t i c , ~
S i l t y CLAY w i t h some f ine to coarse g ra ined
sand

— —

_ W i t h occasional cobble —

i— —

— —

,_ — •

Dense, gray, very f ine gra ined S i l t y SAND
— w i t h a l ternat ing layer of hard, gray, low —

p l a s t i c S i l t y CLAY w i t h trace of sand
M_ —

u.s.c

n
CH

SM
r

CL

SPECIAL NOTES AND
FIELD OBSERVATIONS

( Unox i d i zed
Glac ia l T i l l )

WC<PL

WC>PL

-

( S l i g h t l y vjea thered"
ox i di zed T i l l )

WC<PL ~|

—

—

-

— i

-

J

Moist
-1
i

—

uunnnuiian n vnc rnyeuiTiMTC



BORING LOG
.OF.

PROJECT NAME DUPONT

MW-D2

SHEET __2. _ _____
PROJECT NO 89C7583
DATE 7/26/89

PROJECT LOCATION Ft. Madison, Iowa

SURFACE ELEVATION

LOGGED BY D. Jorqenson DRILLED BY Layne-Western
705.^______ELEVATION DATUM_____NGVD______

RJG Gardner-Denver 300
WATER ENTERS None

detected ATD- :

DEPTH

125 -,

130—

J

i u r\*BM

1 4 ^___

ISO-

SAMPLE
TYPE j

S

S

S

S

s

REC

V6

5/6

12
12

1 1
12

16
T8~

RESIST

70

71

23

28

12
20

37

DESCRIPTION

Hard, dark gray, med i um-hi ghl y p las t i c ,
S i l t y CLAY w i t h trace to sone f ine-medium
gra ined sand

V e r y dense, g ray , very f i ne - f i ne gra ined
- S i l t y SAND w i t h a l ternat ing layers (!"- —

3") of s i l t w i t h no sand; thin (1") streaks
- of highly p las t i c c lay -

Very dense, l ight gray, low p las t i c SILT
_ w i t h traces of very f ine sand w i t h _

a l t e r n a t i n g layers or seams (1"-6") of f i ne
_ grained, S i l t y SAND _

Hard, dark gray, medi um-hi ghl y p las t ic
S i l t y CLAY w i th trace of f ine-medium sand _

W i t h occasional cobble

W i t h blue shale fragments _

_ -

U.S.C.

CH

SM
w/ML

&
CH

ML

S
SM

C'H

SPECIAL NOTES AND
FIELD OBSERVATIONS

G l a c i a l T i l l (Neb.)

( G l a c i a l Al 1 uv i urn)
Wet to saturated

Moist
WC = PL

(Unoxi d i zed
G l a c i a l T i l l )

WC<PL

WC_>PL _

Bottom of Boring _
150.0 '

Mon i tor i ng wel 1 _
i ns tal led upon
upon complet ion —>

.
uinnnwiin n vnc rnucm TIMTC



BORING LOG

PROJECT NAME

MW-E

SURFACE ELEVATION

DUPONT

PROJECT LOCATION Ft. Mad i

LOGGED BY K
691.5

. Doeden

ELEVATION

son, Iowa
.DRILLED 8Y_

DATUM

SHEET

PROJECT

DATE

1 OF 3
NO. 89C7583
7/26/89

RIG CME-550
Layne-Western
NGVD

WATER
(EL

ENTERS ?

6^6.3)
^ 5 - 2 'AID

DEPTH

0 -

5 —

10—

15 —

-

—

_

-

20—

-

-

-

25.

SAMPLE
TYPE

CME-
CS

CME
CS

CME
CS

CME
CS

CME
CS

REC

60
S0~

60
*

60

60
So

60
So

RESIST DESCRIPTION

__ Sof t , dark brown, dry, Low. p l a s t i c , very
TSil.tY CLAY w i t h trace of f ine grained saner—"1 and roots _

S o f t , l i g h t brown -brown, l ow p l a s t i c ,
very S i l t y CLAY w i t h t race of roots — i
( topso i 1 )

~ Hard, dull reddish-brown, nedi um-hi ghl y ~~
p las t i c . Si 1 ty CLAY

~ Becoming dark reddish-brown w i t h t race of ~"
f ine gra ined sand and gravel

_ —

— W i t h hard lenses —

_ H

-

- Wi th some sand ~

_ _

^ W i t h hard, highly p las t ic CLAY layers w i th -
t race-sone f ine gra ined sand and f ine-

~ coarse g r a i r i e d gravel ~

_ Becoming very s t i f f , w i t h trace to some -
f ine-coarse gra ined gravel w i t h some

— hor izonta l and ve r t i ca l f r ac tu res showing —
i ron s ta i n i ng

— -

u.s.c

CL

C\L
CH

w/CH

SPECIAL NOTES AND
FIELD OBSERVATIONS

Boring advanced w i t h
6" d iameter HSA
WC< PL
D e s s i c a t i o n c racks —
from 2. 5 ' - 5 . 5'

'Samples ob ta ined -
wi th 5 - 0 ' C M E
continuous sampler -
(CME-CS)
W \s ̂ ^ I l_

—

C l a y lenses at 1 1 . 3--
12.0 ' and T+ . 3 ' - 1 k . 5 '

_ .

—1

D e s s i c a t i o n c racks —
from 1 i » . 0 ' - 1 5 - 5 '
W C < P L -

—

Clay layers from ~
17- 1 ' - 1 7 - 6 ' and
1 8. 7 ' ~ 1 9' l ' ~
WC>PL for c lay '
layer

WC>PL J

-1

— i
I

J

i
ujnnnuiBBA n vnc i*nueiu TAUTC



BORING LOG
SHEET .OF 3

PROJECT NAME DUPONT

MW-E

SURFACE ELEVATION

PROJECT LOCATION
LOGGED BY K. Doe den

691.3

Ft. Mad i son, Iowa

PROJECT NO.

DATE 7/2S7S9
RIG

89C7583

CME-550
__DRILLED BY.

ELEVATION DATUM___

Layne-Western
NGVD

WATER ENTERS
(EL 646.3)

4 5 - 2 'AID

DEPTH
2 "i

—

-

30 —

-

-

40 —

-

-

45 ——

—

_

50 —

SAMPLE
TYPE

CME
CS

CME
CS

CME
CS

CME
CS

CME
CS

REC

60
6~0~

60
So

60
So

60
So

60
So

RESIST DESCRIPTION

SAME: Very stiff, dark reddish-brown,
- med i um-h i ghl y plastic S i l t y CLAY

Wi t h occasional pockets of hard, reddish-
- brown, medium p l a s t i c Sandy, S i l t y CLAY

« ;" thick)

— Becoming hard, reddish-brown, w i t h some
sand and fine-coarse grained gravel with

~ pockets of very stiff, gray, medium-
h i g h l y p l a s t i c , Si 1 ty CLAY

-

- With trace of coarse grained sand —

__ ^m

- Becoming grayish-reddish brown -

• — Becoming reddish-brown with some sand and —— 1
trace of fine-coarse grained gravel with

~ pocket of dense, wet, fine-coarse grained ~
sandy gravel with trace of s i l t

- With lenses of stiff, highly plastic, Silty-
CLAY with trace of fine grained sand

Medium dense, wet, reddish-brown, medium
grained, poorly graded SAND with trace to _

~ some s i l t and trace of coarse grained sand
and fine grained gravel

f"~ Very s t i f f , dark gray, medi um-hi ghl y ~
plastic, S i l t y CLAY with trace to some fine

i— grained sand and pockets of medium dense, —
moist, grayish-brown, s i 1 ty sand (̂ 1")
and occasional vertical fractures w i t h _
i ron s ta i n i ng

U.S.C

CL
CH

SP

9-r u
^/SM

SPECIAL NOTES AND
FIELD OBSERVATIONS

WC<PL
-

Horizontal and —
vertical fractures
present -

No horizontal or ~
vertical fractures

ur*s pi —

^

-

"•"

—

AID

WC<PL

—

._

uinnnuiiin PI vnc rnucm TIUTC



BORING LOG

PROJECT NAME DUPONT

MW-E

SURFACE ELEVATION

PROJECT LOCATION
LOGGED BY K. Doe den

6 9 1 - 3

Ft. Madison, Iowa
DRILLED BY Layne-Western

ELEVATION DATUM_____NGVD_______

SHEET 3 OF 3
PROJECT NO. 89C7583

DATF 7/26/89
RIG CME-550
WATER ENTERS a L ( 5 - 2 ' A T D

(EL 6^6.3)

DEPTH
50

55—

60—

65—

-

70—

_

-

75 _

SAMPLE
TYPE

U

REC
1 1
12

RESIST

P

DESCRIPTION

SAME: Very s t i f f , dark gray, ~iedi um-hi ghl y
p las t i c , S i l t y CLAY w i th trace to sone f i ne_
grained sand w i t h pockets of mediun dense,

- mois t , gray! sh- brown , s i l t y sand ( < 1 ") -
and occasional ver t ica l f racture w i t h iron

- s ta i n i ng —

;" 1

— —

— ——

-

—— ——

_ — «

h-

— -

u.s.c

CL
C^

SPECIAL NOTES AND
FIELD OBSERVATIONS

Bottom of Boring
5 1 . 0 '

Mon S t o r i n g we 1 1
i ns ta 1 led upon _
comp 1 e t i on

-

—

-

1
H

—

J

J

— i
i

i
uinnnuiain.ri vnc rnnciu TIUTC



BORING LOG
i OF

PROJECT NAME DUPONT

MW-F PROJECT LOCATION Ft. Madison, Iowa

SHEET

PROJECT NO 89C7583
DATE 7/2*4/89
RIG CME-550_____

SURFACE ELEVATION

LOGGED BY K. POP HP n____.DRILLED BY Layne -Wes te rn
&9.0________ELEVATION DATUM_____NGVD_____

WATER ENTERS None
detected AID

DEPTH

0 -

5 —

1 0- -i

15—
_

-

20—

_

-

-

25

SAMPLE
TYPE

CME-'
CS

CME
CS

CME
CS

CME
CS

CME
CS

REC

60
W

60
Etf

60
So

60
60

60
So

RESIST DESCRIPTION

Soft, grayish-brown. S i l t y CLAY with trace, _
lof roots (topsoil) 1nS t i f f , ye 11 owi sh-brown , low plastic S i l t y

CLAY wit h trace of roots
Firm-stiff, reddish-brown, riedi um-hi ghl y
plastic, S i l t y CLAY with trace of roots and_
coarse grained gravel

Becoming grayish-brown to reddish-brown
with interbedded lenses of fine grained — '
sand

- Becoming soft -i
Becoming stiff, with some fine to coarse

_, grained gravel ,_
Medium dense, reddish-brown, fine-medium

. drained, poorly graded S i l t y SAND
Stiff, reddish-brown, medi un-h i ghl y plastic,

_ S i l t y CLAY with trace of fine grained sand _

Medium dense, damp, multi-colored, fine- ~
medium grained. Clayey Sand with. some coarse

1 1 ^~gravel 1
S t i f f , brownish-gray to d u l l reddish-brown.

~ medi um-hi ghl y plastic, S i l t y CLAY with ~"
trace of fine grained sand and fine-coarse

~ grained gravel ~"
With pockets of grayish-brown, fine a ra i ned
sand

_ Becoming soft —

- Becomi ng st i f f -

—

— With trace of medium grained sand —

— -

- -

_ _

u.s.c
CL

C'H

SM

CL
C'H

sc
CL
ĉ

SPECIAL NOTES AND
FIELD OBSERVATIONS

Boring advanced with
6" diameter HSA
WC<PL (Loess)
•'Samples obtained
wi th 5-0' CME
continuous sampler _
(CME-CS)
W i t h dess i cat ion _
fractures
fr.iAri^i T ; I I )

WC<PL

WC<PL

WC<PL ~

w.

-1

WC>PL
——

i

WC<PL — j

J

J

-1
t

1i



BORING LOG
SHEET OF.

PROJECT NAME DUPONT

MW-F

SURFACE ELEVATION

PROJECT LOCATION Ft. Madison. Iowa_____________
LOGGED BY K. Doe den____DRILLED BY Layne-Wes te rn
___690

PROJECT NO

DATE 7/2V89
RIG

89C7583

CME-550
WATER ENTERS None

.ELEVATION DATUM NGVD detec ted AID

DEPTH

25 -

30—

35 —

ko —
-

—

-

i4r

——

——

50

SAMPLE
TYPE

CME
CS

CME
CS

CME
CS

CME
CS

CME
CS

REC

60
SO

60
SO

60
So

60
60

60
So

RESIST DESCRIPTION

Very s t i f f , yellowish-brown, medium p l a s t i c
Sandy, S i l t y CLAY with gray mottles and a ~
trace of fine grained gravel

- —

With vertical veins of gray. Sandy, S i l t y
CLAY and a trace of fine-coarse grained —
g rave 1

—

_ __

- W i t h trace of fine-coarse grained gravel —
and cobbles

Becoming med i um-hi ghl y plastic

Medium dense, reddish-brown, S i l t y 5ANU
| with trace of, clay and fine-coarse

~l grained gravel ~
Very stiff, dull reddish-brown to olive

'— drab, medi um-highl y plastic, S i l t y CLAY -
with trace of fine-coarse grained gravel

Very stiff-hard, med i um-h i gh 1 y plastic,
S i l t y CLAY with a trace of fine grained
sand and fine-medium qrained qravel

^̂  _̂

_ _

u.s.c

CL

C'H

bM

C,L
CH

SPECIAL NOTES AND
FIELD OBSERVATIONS

WC<PL
™ ' "

-

WC>PL

—

-

*

ur'SPi —n \* ̂  ' \—

^

—

—

WC>PL
—— !

WC<PL
~™

—

.

Bottom of Boring
50.0' -1

Mon i tor i no wel 1
i nsta 1 1 ed upon ~
completion



PROJECT NAME

BORING LOG

DU PONT - FT. HAD!SON

1 .OF

MW-F2

SURFACE ELEVATION

PROJECT LOCATION Ft. Madison, lowa/Baier S i t e
LOGGED BY B. Hedenkamp

690.0
_______DRILLED BY Layne Weste rn
ELEVATION DATUM

SHEET ______

PROJECT NO 89C7583-1
DATE 5/3/90_______

RIG CHE-550_____
WATER ENTERS None

NGVD detected AID

DEPTH
0

5

10 —

15 —

-

20

_

-

-

—

25 —

SAMPLE
TYPE

CS

CS

CS

CS

CS

REC

rQ5o
So

60
5o

60
5o

60
£0

60
SO

RESIST

P

P

P

P

P

DESCRIPTION

Loose, l i gh t gray ish-brown, low p l a s t i c ,
organic, C layey S ILT w i t h roots and
des i cca t i on cracks (Topsoi l )

Loose, redd ish-brown, low-red! urn p l a s t i c ,
- C layey S I L T , w i t h d e s i c c a t i o n f r a c t u r e s -

-i

— Becoming o l ive-brown w i t h gray mo t t l i ng , —
and ver t ica l fractures, w i t h trace of sand

- and gravel

-

— F i rm-s t i f f , o l i ve brown, med i um-h i ghl y
p l a s t i c , S i l t y CLAY, w i t h hor izonta l and

- v e r t i c a l f rac tu res l ined w i t h carbonate -
ma te r i a 1

- W i t h thin layer (V) of sand -

- W i t h trace of sand and gravel —

— Wi th cobbl es ~

-

i — Becoming s t i f f - ve ry s t i f f , reddish-brown —
w i t h v e r t i c a l f ractures

__ _

— —

W i t h some red (iron?) sta in ing and several
— high angle fractures —

u.s.c

OL

ML

CL-
CH

SPECIAL NOTES AND
FIELD OBSERVATIONS

Boring advanced w i t h
8" diameter HSA;
w i t h 3 -5" di ameter
CME cont inuous -
samp) er

_
(Loess)
WC<PL

_ —

-

WC<PL

WC>PL

-

—

-

WC>PL
_

-

-

—

lunnnuiftin n vnc pnucni T A U T C



PROJECT NAME

BORING LOG

DU PONT - FT. MADISON

.OF

MW-F2

SURFACE ELEVATION

PROJECT LOCATION Ft- Madison, lowa/Baier S i t e
LOGGED BY B. Hedenkamo DRILLED BY Lavne Western

2________ELEVATION DATUM

SHEET __£ __ _ __

PROJECT NO. 89C7583-1
DATE 5/3/90
RIG CME-550_____
WATER ENTERS None

NGVD detected AID

DEPTH

25 _

—

-

30 —

-

35 —

li C

-

50_

SAMPLE
TYPE

CS

CS

CS

CS

CS

REC

56

60
So

60
So

60
So

36

RESIST

P

P

P

P

P

DESCRIPTION

SAME: S t i f f - v e r y s t i f f , reddish-brown,
med i um-h ighl y p l a s t i c , S i l t y C L A Y , w i t h
some v e r t i c a l and high angle f r ac tu res

Becoming o l i v e drab w i t h red mo t t l i ng

Dense, we l l graded, gray SAND

S t i f f - v e r y s t i f f , o l ive-brown, med i um-
highly p las t ic , S i l t y CLAY, w i t h horizontal
and ver t ica l fractures w i t h carbonate _
l ining, and orange-brown mot t l ing

^ ^

W i t h small (0.5-1") diameter manganese
- (?) nodules and hor izontal f ractures —

Becoming very s t i f f -hard , l ight tann i sh-
— brown ~

Becoming reddish-brown ——

_ Very s t i f f - h a r d , dark gray , med i um-h i gh 1 y -
p l a s t i c CLAY , w i t h t race o f s i l t , f ine-

— coarse grained sand and f ine gravel —

U.S.C.

CL-
CH

SW

CH

CL-
CH

SPECIAL NOTES AND
FIELD OBSERVATIONS

—
W C > P L

-

Very mo is t

WC>PL
_

-

-

-

—

-

(Unweathered Glac iaX
T i l l )

uinnnuiABn n vnc rnycinTiuTc



BORING LOG
OF

PROJECT NAME DU PONT - FT. MADISON

MW-F2

SURFACE ELEVATION

PROJECT LOCATION Ft. Madison, lowa/Baier S i t e
LOGGED BY K. Doeden____DRILLED BY Layne Western
690. 9

SHEET 3 ______

PROJECT NO. 89C7583-1
DATE 6/13/90
RIG CME-55Q_______
WATER ENTERS None

.ELEVATION DATUM. NGVD detected ATD

DEPTH

50 -

_j

-

-

55 —

_

60-̂

_t

65-^

-

70—

75 —

SAMPLE
TYPE

CS

CS

CS

CS

CS

REC

30
30

5<*

55"

kk
So

0

5**

RESIST

P

P

P

P

P

DESCRIPTION

SAME: Very stiff-hard, dark gray, medium-
highly plastic CLAY with trace of s i l t ,
fine-coarse grained sand and fine gravel

-

_

-

—

-

_

-

—

- W i t h dense, poorly graded, gray, fine
grained SAND w i t h some

Very stiff, gray, high

s i l t

y plastic CLAY wi th
_ trace of s i l t , coarse grained sand, and

f i ne grave 1
—

_

•̂

—

Med i un dense, gray, moderatelv .veil graded,
fine-coarse grained SAND w i t h some s i l t and

_ f i ne g rave 1 —
Grading to fing jand w
Very stifrllgray, mantrate of <; 1 1 f r coarse c.
Dense, poorly graded,

— SAND w i t h some s i l t

-

th sone S i 1 t
y Blast i c.ULAY wi th>anfl and fine gravel
'ine-coarse grained

. _ „

-

_ Very stiff, gray, hi g h l y p l a s t i c CLAY with,
trace of s i l t , coarse sand, and fine gravel

Dense, brownish-gray, fine — iediuri grained
SAND wi th trace of s i 1 t _

, _ _

Very s t i f f , gray, h i g h l y p l a s t i c CLAY w i t h
trace of s i l t , coarse sand, and fine qravel

uinnnuiiin.ri vn

u.s.c
CL-
CH

w/SP

CH

SW-
SP
CH

SP

CH

SP

CH

SPECIAL NOTES AND
FIELD OBSERVATIONS

10" diameter steel -
cas i nq i ns ta 1 1 ed to
53'

No sample recovery —
due to obstruction
i n hoi e -

——

WC<PL
* ^

~-

——

WC<PL

__
—
-

Wet
WC>PL

_

-

-

c rnucm TIMTC



BORING LOG

PROJECT NAME DU PONT - FT. MADISON

MW-F2

SURFACE ELEVATION

PROJECT LOCATION Ft. Madison, lowa/Baier S i t e
LOGGED BY K. Doeden____DRILLED BY Layne Western

690.9________ELEVATION DATUM "GVD_________

SHEET H QF b

PROJECT NO 89C7583-1

DATE 6/13/90

RIG CME-550

WATER ENTERS None

detected AID

DEPTH

75 -

-

-

an—

85—

90—

95 —

109—

SAMPLE
TYPE

CS

CS

CS

CS

CS

REC

18
I8-

60
So

60
So

60

60
So

RESIST

P

P

P

P

P

DESCRIPTION

SAME: Very s t i f f , gray, highly p las t i c CLAY
_ w i t h trace of s i l t , coarse sand, and f ine

gravel

- W i t h thin layer (1") of dense, poorly
graded, f ine-medium sand

-

— W i t h occas iona l medium gravel —

_,

-

_ W i t h thin layer (3") of dense, poorly _
graded, dark gray, f ine sand

_ W i t h thin layer (V) of dense, poorly _
graded, gray, fine-medium sand w i th some

l_ s i 1 t —
Very s t i f f , o l ive drab-brown, med i um-

— 1 h igh ly p l a s t i c CLAY w i t h some s i l t , t race ' — >
of coarse sand, and f i n e - c o a r s e grave l

U.S.C

CH

CL-
CH

SPECIAL NOTES AND
FIELD OBSERVATIONS

_

WC<PL

—

WC<PL

WC^PL

WC>PL

-

——

-

™

uinnniuifln.ri vnc rnucui TIMTC



BORING LOG
OF

PROJECT NAME DU PONT - FT. MADISON

MW-F2

SURFACE ELEVATION

PROJECT LOCATION Ft. Madison, lowa/Baier S i t e
LOGGED BY K. Doeden
690.9_____

SHEET ______ ______

PROJECT NO. 89C7583-1
DATE 6/13/90_________
RIG CME-5SO

__DRILLED BY Layne Wes te rn

ELEVATION DATUM____NGVD_________

WATER ENTERS None
detected AID

DEPTH

100-

105—

1 10—

1 15—

120-

-

125—

SAMPLE
TYPE

CS

CS

CS

CS

CS

REC

60
5o

60
50

60
£0

60
So

60
SO

RESIST

P

P

P

P

P

DESCRIPTION

SAME: Very s t i f f , olive drab-brown, med i um-
hiqhly p las t i c CLAY w i th some s i l t , t race

| of coarse sand, and f ine-coarse gravel |
Very s t i f f , gray, highly p l a s t i c CLAY w i t h
trace of s i l t and coarse sand

— W i t h a t race to some s i l t and t race of —
coarse grave l

— —

Very s t i f f , l igh t o l i v e drab to g r a y ,
- med i um-h i ghl y p l a s t i c C L A Y w i t h t race of -

s i l t , coarse grained sand and f ine grave l ,
— w i t h occasional thin pockets (±..") of f ine

sand
•— • " "•"

_

— ~

VenSfi, .poorly ._raf l f idA_1 T q b T o l ive-drab 10
gray, fine-medium SARD, w i t h t race of s i l t
2nd coarse gr^nert sand . ,_

Very s t i f f , l ight o l i ve drab to gray,
med i um-h i ghl y p l a s t i c CLAY w i t h t race of _
s i l t , f i ne -coa rse g ra ined sand, and f ine

__ grave l _

u.s.c
TIT

CH
CH

CL-
CH

SP

CL-
CH

SPECIAL NOTES AND
FIELD OBSERVATIONS

wOPL —————————

WC_>PL

WC<_PL

^^ -̂.

WC<PL

"̂̂

—

-

— —

-

uinnnuitpn ri vnc rnuciu TIMTC



BORING LOG
SHEET OF

PROJECT NAME DU PQNT - FT. MADISON

MW-F2

SURFACE ELEVATION

PROJECT LOCATION Ft. Hadison, lowa/Ba ier Site___
LOGGED BY K. Doeden_____DRILLED BY Layne Western

690.9

PROJECT NO.

DATE 6/U/90

RIG CME-530

WATER ENTERS None

.ELEVATION DATUM NGVD detected AID

DEPTH

125-

130^

135-

1 /i f\

1 It ^^_

150-

SAMPLE
TYPE

CS

cs

cs

REC

60
So

60
So"

60
So

RESIST

P

P

P

DESCRIPTION

SAME: Very s t i f f , o l i ve drab-gray, nedium-
h i q h l y p l a s t i c CLAY w i t h t race o f s i l t ,
f ine-coarse sand and f ine qravel
W i t h thin layer of dense, s l i g h t l y o l ive-
drab-gray s i l t w i t h some f i ne sand
Dense, l i ^ h t o l i ve drab to g ray , poor ly

_ qraded, f ine-med ium grained SAND w i t h trace.
~~1 of coarse qrained sand and s i l t J
_ Very s t i f f , l ight o l i ve drab to gray, _

Tied i uri-h i qhl y p l a s t i c CLAY w i t h t race of
— s i l t , coarse gra ined sand, and f i n e - c o a r s e —

grave 1
— —

W i t h s ing le subvert ical fracture

Becoming h igh ly p l a s t i c w i t h t race of —
coarse sand

-

— -

u.s.c

CL-
CH

SP

CL-
CH

CH

SPECIAL NOTES AND
FIELD OBSERVATIONS

WC<LPL

^

——

W C < P L
—

-

_

W C > P L

^~

Bottom of Bor i ng
139.0 ' —

Mon i tor i ng wel 1
i nstal 1 ed upon —
comp 1 et ion

i
tunnnuiiin PI vnc pnucm TIUTC



BORING LOG
SHEET OF

PROJECT NAME

MW-G

SURFACE ELEVATION

PROJECT I
LOGGED BY

702.7

.OCATION
K T\r\

DUPONT

Ft .
P den

Madi son ,
nun i en

ELEVATION DATUM

Iowa
BY Layne-Wes tern

NGVD

PROJECT NO. 89C7583
DATE 7/28/89

RIG CME-75
WATER ENTERS None

detected AID

DEPTH

0 -

-

-

.

5 _

*•

_

-

10—

_

-

•~

15—

—

-

20 —

-

-

25—

SAMPLE
TYPE

CME*
CS

CME
CS

CME
CS

CME
CS

CME
CS

REC

51
5/4

60
bO

60
FO

60
Fo

60
So

RESIST
DESCRIPTION

So f t - f i rm , dark brown, low p l a s t i c , S i l t y
7| CLAY w i th trace of roots and f ine grained _

1 s.flnf1 ( tnpsoi 1 )
Very s t i f f , reddish-brown, med i um-hi ghl y
p l a s t i c , S i l t y CLAY w i t h dark reddish-

_ brown to gray mot t les _

- Becoming f i rm and grayish-brown —

_ —

"
Very s t i f f , dark reddish-brown, medium
p l a s t i c , S i l t y CLAY w i t h t race o f f ine-
medium gra ined gravel

— —

Becoming f i rm dark reddi sh-brown to gray _
mo 1 1 1 e s

- W i t h pockets of medium dense, m o i s t , -
reddish-brown f ine grained sand

Very s t i f f , dull reddish-brown, low-
medium p las t i c , very S i l t y CLAY w i th trace-
of f ine grained sand and f ine-medium

— grained gravel ~~

— Becoming med i um-h i ghl y p l a s t i c , w i t h
ver t ica l fractures w i th iron s ta i n i ng

- W i t h pocket of s t i f f , dark reddish-brown, -
sandy Si 1 ty CLAY (2")

u.s.c
C L

ft

CL

w/SP

f* LJL» n

SPECIAL NOTES AND
FIELD OBSERVATIONS

Boring advanced w i t h
6" diameter HSA
WC<PL

(Loess) _

WC>PL
••Samples obtained
wi th 5 . 0 ' CME ——
continuous sampler
(CME-CS)

WC<PL
—

( T i l l )

WC<PL
—

—

WC<PL
Block y w i t h
hor izontal —
f rac tu res
WC<PL H

—

WC<PL

WC_£PL -1

—

uinnnuiiin.ri vnc rnimii TINTS



BORING LOG
SHEET

PROJECT NAME DUPONT

M W - G

SURFACE ELEVATION

PROJECT LOCATION
LOGGED BY K. Doeden
702.7

Ft. Madison, Iowa

PROJECT NO. __

DATE 7/28/89

RIG

OF 3

89C7583

CME-75
_______.DRILLED BY Lavne-Western
ELEVATION DATUM NGVP________

WATER ENTERS None

detec ted AID

DEPTH

25 -

30—

35—

/i Q _^__

4 ^ ^™™

50 —

SAMPLE
TYPE

CME
CS

CME
CS

CME
CS

CME
CS

CME
CS

REC

52
So

60
So

60
So

36
So

60

RESIST
DESCRIPTION

Very s t i f f , dull reddish-brown to g ray i sh -
brown, medium p las t i c , S i l t y CLAY w i t h
trace of sand

W i t h lense of medium dense, reddish-brown
- to g ray i sh brown, f ine-medium grained. —

cl ayey , s i 1 ty sand
~ Hard, g ray ish-brown, low-medium p l a s t i c , ~"

S i l t y CLAY w i t h trace of f ine grained
— gravel and sand, and blocky w i t h iron

sta ined f ractures w i th blue-gray mott les

— Hard, reddish-brown, low p l a s t i c , Sandy, —
S i l t y CLAY w i t h trace of f ine gra ined

- grave l -

— W i t h pockets of f ine-coarse grained gravel —

W i t h blocky s t ructure
— Becoming med i um-h ighl y p l a s t i c ~

W i t h t race to some f ine gra ined sand and
- b lue-g ray not t les -

u.s.c

CL

w/SC

8;

SPECIAL NOTES AND
FIELD OBSERVATIONS

WC>PL

WC<PL

WC>PL
WC<PL

WC>PL ——

WC>PL

WC<PL
Recovery was fu l l ~
length but only ha l f
of normal diameter ~
because of gravel in
shoe of CME-CS

uinnnuitifi.ri vnc rnucni TIMTV



BORING LOG
SHEET 3 .OF. 3

PROJECT NAME DUPONT

MW-G

SURFACE ELEVATION

PROJECT LOCATION
LOGGED BY K. Doeden

702.7

Ft. Madison. Iowa

PROJECT NO ___
DATE 7/28/89

RIG

89C7583

CME-75
DRILLED BY Layne-Wes te rn

ELEVATION DATUM. NGVD
WATER ENTERS None

detected AID

DEPTH

50 -

55 —

60 —

65 —

70—

75 —

SAMPLE
TYPE

CME
CS

CME
CS

U

REC

60

22
30

3/12

RESIST

P

DESCRIPTION

SAME: Hard, dul l reddish-brown, medium-
h igh ly p l a s t i c , S i l t y CLAY w i t h some f ine -
g ra ined sand and trace of f i ne -coarse
g ra i ned gravel

Medium dense, very mo is t , du l l redd ish-
~ brown, S i l t y SAND w i t h t race of c lay ~

- Hard, gray, medi um-hi ghl y p l a s t i c , S i l t y -
CLAY w i t h trace of f ine grained sand

u.s.c

p\ju n

SM

a

SPECIAL NOTES AND
FIELD OBSERVATIONS

Full recovery length
for only half nornaJ-
diameter due to
grave l or cobble —
WC>PL

Bor ing advanced from
5 ^ . 5 ' - 5 7 . 0 ' w i t h —
carb i de center bi t
in HSA (no sample) ~

-

Bottom of Boring —
60.5 '

Mon i tor i ng we 1 1 —
i nsta 1 led upon
comp 1 et i on —

^

i

1

~

-
uinnnuiiin n vnc rnueui TIMTC



BORING LOG
SHEET 1 OF

PROJECT NAME DUPONT PROJECT NO. 89C7583

MW-H Ft. Mad i son, Iowa

SURFACE ELEVATION

PROJECT LOCATION. ______ _ _ ______________
LOGGED BY D. Jorgenson DRILLED BY Layne-Western

70*4.8______ELEVATION DATUM_____NGVD_____

DATE 7/29/89
RIG Mobile B-61
WATER ENTERS r 1 5 - 0 ' A T D
(EL 689-8 )

DEPTH
0 -

-

-

-i

5-^

-i

10 —

_

™

15 —

-
_

-

20 —

-

25—

SAMPLE
TYPE

CME-:
CS

CME
CS

CME
CS

f LI CCME

CS

rueCME
CS

REC

i*9
So

60
So

60
So

60
So

60
So

RESIST DESCRIPTION

Very s t i f f , l i g h t brown, low p l a s t i c , S i l t y
- CLAY w i t h root hairs

— —
Becoming stiff, medium brown with gray

~ streaks

-

Becoming wet

___

- Stiff-very stiff, dark red-brown, medium- -
highly plastic Silty CLAY with trace of
fine to medium grained sand

-

_ With rust-orange, very fine S i l t y SAND _
to Sandy SILT grading to a fine-coarse
Clayey SAND —

_ —

_ Medium dense, lig h t brown, low plastic, -
very fine grained Sandy SILT alternating

_ with fine grained S i l t y SAND seams (l") -

Stiff-very stiff, l i g h t brown, med i um-
• — h i g h l y plastic CLAY with trace of fine- —

coarse sand

Mediun dense, l i g h t brown, fine-coarse
grained S i l t y SAND with trace of gravel

Very stiff, l i g h t red-brown, med i um-highl y
~ plastic S i l t y CLAY with trace of sand and ~~

g rave 1
Becoming hard, l i g h t gray-brown

u.s.c

CL

Si

v/SM
\

M 1ML

sc
SM
& ML

Shr\j

SM

a

SPECIAL NOTES AND
FIELD OBSERVATIONS

Boring advanced w i t h
8" diameter HSA
Dry
Dessicated —
WC<PL
Mo i s t ~~

•Samples obtained
wi til 5.0' CME
con t i nued sanp 1 e r
(CME-CS)

—

(Weathered oxidized
G l a c i a l T i l l )
WL<. PL

—

^—— Trace of watec —
detected AID

—

(Gl ac i a 1 Al 1 uvi urn) —
WC near PL

—

WC near PL
(Glacial T i l l )
V e r t i c a l fracture —
WC>PL

(Glacial Outwash)
Mo i s t

(Glacial Ti 11)
WC>PL

Vertical fracture

-uAAnuitan n vnc rnuetiiTiyTC



BORING LOG
SHEET .OF. 3

PROJECT NAME DUPONT

MW-H

SURFACE ELEVATION

PROJECT LOCATION Ft• Madison, Iowa___________
LOGGED BY D- Jorgenson PRILLED BY Layne-Wes tern

70*4.8

PROJECT NO ___

DATF 7/29/89
RIG

89C7583

Mobile B-61

ELEVATION DATUM. NGVD
WATER ENTERS

(EL 689-8) '

15.0'AID

DEPTH

25 -

-

30

35 —

-

-

145 —

50 —

SAMPLE
TYPE

CME
CS

CME
CS

CME
CS

CME
CS

REC

60
So

60
So

60
So

60

RESIST
DESCRIPTION

SAME: Ve ry s t i f f - h a r d , l i gh t gray-brown,
ned i urn to h igh ly p l a s t i c S i l t y CLAY w i t h ~
trace of medium-coarse g ra ined sand and

~ gravel ~

.. ~

- W i t h thin (3") s i l t y sand scan -

Becoming red-brown

— —

-

W i t h t race to some f i ne -coarse g ra ined sand
- and occas iona l cobble ~

-

u.s.c
C,L
CH

w/SM

SPECIAL NOTES AND
FIELD OBSERVATIONS

( G l a c i a l T i l l )
W C > P L

V e r t i c a l f r a c t u r e —
from 2 7 - 5 ' to 3 0 - 5 '
where fracture —
sur face is blue-gray

^— Wate r level in
un f i n i shed hoi e —
u'r i 1 1 cd to 35 .0 '

W i t h hor i zonta 1 -
f racture

Ve rt i ca 1 f rac ture
from 3 5 . 0 ' to 38.5 ' -

^™

WC near PL —

W i t h numerous —
v e r t i c a l f r a c t u r e s

J

-J

-
uinnnuinn ri vnc rnucin TIUTC



BORING LOG
SHEET 3 OF J_

PROJECT NAME DUPONT

MW-H Ft. Madison, IowaPROJECT LOCATION. ____________
LOGGED BY D. Jorqenson DRILLED BY Layne-Western

PROJECT NO. 89C7583

DATE 7/30/89

RIG Mobile B-61

SURFACE ELEVATION .ELEVATION DATUM NGVD

WATER ENTERS * 1 5 - 0 ' A T D

(EL 689-8)

DEPTH

50

55—

60—

-

70—

-

75

SAMPLE
TYPE

CME
CS

D

REC

k2

RESIST

P

DESCRIPTION

SAME: Hard, l ight red-brown, ned i um-h i ghl y
_ p l a s t i c S i l t y CLAY w i t h t race to some f i ne -_

coarse gra ined sand w i t h occas ional cobble

Dense, l ight gray ish-brown, f ine gra ined
- C layey SAND

S t i f f , dark gray, med i um-h i ghl y p l a s t i c
Si 1 ty CLAY

-

-

-

-

^ ^m

— -

— —

u.s.c

C'H

sc
C,L
CH

SPECIAL NOTES AND
FIELD OBSERVATIONS

( G l a c i a l T i l l
Ox i d i zed) —

WC = PL

Sample refused on
rock at 5 3 - 5 ' ,
converted to center
rock bi t

Bottom of Boring
5 5 - 5 '

Mon i tor i ng we 1 1
i nsta 1 1 ed upon -
complet ion

—

!

-

J
|

J

uinnnutftBit ri vnt rnMCm T A U T O



BORING LOG

PROJECT NAME DUPONT

MW-

SURFACE ELEVATION

PROJECT LOCATION
LOGGED BY K. Doeden

7 1 ^ . 2

Ft. Madison, Iowa
DRILLED BY Layne-Western

ELEVATION DATUM NGVD

SHEET 1 OF 2_____

PROJECT NO. 89C7583
DATE 7/27/89____________
RIG CME-75________
WATER ENTERS i 2 7 - 5 ' A I D

(EL 686.7)______

DEPTH

0 -

10 —

15 —

-

-

20 —

25 —

SAMPLE
TYPE

r M c •'•

CS

CME
CS

CME
CS

CME
CS

CME
CS

REC

60

60
60

60
60

60
60

60
60

RESIST DESCRIPTION

Soft, brown, low plastic, S i l t y CLAY with
I trace of roots (toosoi ) ——————————— 1
Soft, tann i sh-brown , low plastic, S i l t y
CLAY w i t h trace of roots

-

- -

W i t h some lenses of gray, medium p l a s t i c ,
Si 1 ty CLAY

-

-

Hard, dark reddish-brown, med i um-h i ghl y
p l a s t i c , very S i l t y CLAY w i t h trace of -
sand

— With reddish-brown and gray mottles —

W i t h small (2") pockets of drv. reddish-
brown , s i 1 ty sand

- -

— —

Very stiff, d u l l reddish-brown to grayish-
— brown, med i um-h i ghl y plastic, very S i l t y —

CLAY with occasional pockets of damp,
— d u l l reddish-brown s i l t v sand with trace -

of fine grained gravel

_̂,

- -

u.s.c
CL

CL
CH

w/SM

SPECIAL NOTES AND
FIELD OBSERVATIONS

Boring advanced w i t h
6" diameter HSA
WC<PL
Dessication cracks _
at 1.5'
(Loess) -

WC<PL
-Samples obtained
wi th 5.0' CME
continuous sampler
(CME-CS)
WC<PL

* ^™

( T i l l )
—

—

—

Dessication cracks

WC>PL —

—

-\
WC>PL -i

i
uinAnuf-tan n wnc rnuom TAUTO



BORING LOG
SHEET .OF.

PROJECT NAME DUPONT

MW-I

PROJECT NO. 89C7583
DATE 7/27/89

PROJECT LOCATION
LOGGED BY K. Doeden

Ft. Madison, Iowa RIG CME-75

SURFACE ELEVATION

__DRILLED BY Layne-Western
ELEVATION DATUM_____NGVD_______

WATER ENTERS A 2 ? • 5 ' A I D
(EL 686.7)

DEPTH

25 -

-

™

—

30—

-

35—

_

ko—

50_

SAMPLE
TYPE

CME
CS

CME
CS

CME
CS

REC

56
So

60
So

60
60

RESIST
DESCRIPTION

SAME: V e r y s t i f f , dul l redd ish-b rown to
gray ish -b rown, medi um-h i gh 1 y p l a s t i c , very"
Si 1 ty CLAY
W i t h some f ine-coarse g ra ined gravel ~

- W i t h pockets of medium dense, du l l reddish-
brown, s i l t y , f i ne -coarse g ra ined sand

Medium dense, reddish-brown, very 'noist ,
- S i l t y , C layey , f ine-medium grained SAND

w i t h some f ine-coarse grained gravel

-

Very s t i f f , gray, medi um-h i ghl y p l a s t i c ,
- S i l t y CLAY w i t h trace of f i n e g ra ined sand —

~ Becoming dark gray ~~

-

-1

u.s.c

C1L
CH

SM
s'c

CL
C'H

SPECIAL NOTES AND
FIELD OBSERVATIONS

Bor ing re loca ted
5 - 0 ' W e s t o f
or i g i na 1 borehol e
4 Water enters AID

—

-

_

-

-

WC>PL
—

—

Bottom of Boring
^ 4 0 . 0 ' -

Mon i tor i ng wel 1
i ns ta 1 led upon —
compl e t ion

-

— i

— i

uinnnuitin.pi vnc rnucui TIMTC



BORING LOG

PROJECT NAME DU PONT - FT. MADISON

MW-J

SURFACE ELEVATION

PROJECT LOCATION Ft. Madison, lowa/Baier Site___
LOGGED BY B. Hedenkamo DRILLED BY Lavne Western
702.3 .ELEVATION DATUM NGVD

SHEET 1 OF 3_____

PROJECT NO. 89C7583-1
DATE 5/2/90____________

RIG CME-550
WATER ENTERS ? 38' ATD

(EL 66^.3 ATD)

DEPTH

0 -

5

10 —

15 —

—

20_

—

-

25—

SAMPLE
TYPE

CS

cs

CS

cs

cs

REC

56
So

60
So

60
So

60
So"

60
So

RESIST

p

p

p

p

p

DESCRIPTION

Loose, l i g h t gray, low p l a s t i c SILT, */ith
some rusted metal —

-
Becoming firm, reddish-brown, w i t h vertical

~ fractures "

—

Stif f , brownish-red, med i um-h i gh 1 y p l a s t i c ,
_ S i l t y CLAY, with trace of sand and fine _

g ravel

-

— Loose, reddish-brown, low-medium p l a s t i c , —
Clayey SILT

Firm-stiff, reddish-brown, med i um-h ighl y
i __ pl^ifir HAY, w'th nrra<; inn;»l r A r hnn^rpnu<; ——

gravel

Dense, reddish-brown, poorly graded, medium
_ grained SAND with s i l t -

Medium dense, greenish-gray, low-medium
i — p l a s t i c , Clayey SILT, wi th carbonaceous —

mater ial
— —

— —

- -

u.s.c

ML

CL-
CH

ML

CL-
CH

SM-
SP

ML

SPECIAL NOTES AND
FIELD OBSERVATIONS

Boring advanced with
8" OD HSA, 3J"
diameter CME Contin-
uous Sampler ~
Probably FILL at
surface

WC<PL

WC>PL
•

-

WC>PL

-

WC>PL

Moi st
^

1—— _,——

———

———

-



BORING LOG
OF 3

PROJECT NAME DU PONT - FT. MADISON

MW-J

SURFACE ELEVATION

PROJECT LOCATION Ft. Madison, lowa/Baier S i te
LOGGED BY B. Hedenkamp DRILLED BY Lavne Western

702.3________ELEVATION DATUM

SHEET ___ 1 __ ________

PROJECT NO 89C7583-1

DATE 5/2/90 _______

RIG CME-55Q _______
WATER ENTERS J 38' ATD

(EL 66A.3 AID)

DEPTH

25-

30—

kO—

50—

s
TYPE

CS

cs

cs

cs

cs

AMPLE
REC

60
So

60
So

60
So

36

60
So

RESIST

P

P

P

P

P

DESCRIPTION

SAME: Medium dense, green ish-gray, low
p las t i c . C layey SILT
S t i f f , dark gray, highly p l a s t i c CLAY, w i t h

- s i l t , carbonaceous m a t e r i a l , and hor izonta l -
and ve r t i ca l f ractures

Fractures beconing f i l l e d w i t h carbonaceous
: id and g rave 1

_ _

_ Dense, reddish-brown, poorly graded, mediuq_
grained SAND

Very s t i f f , reddish-brown, h ighly p las t ic
_ CLAY, w i t h trace of sand, and carbonaceous _

mater ial

Dense, reddish-brown, poorly graded, medium
_ grained SAND

Very s t i f f , reddish-brown, highly p las t ic
i — CLAY w i t h s i l t and trace of sand —

uinnnuifttn ri vfic rnurin T A U T C

u.s.c
ML

CH

SP

CH

SP

CH

SPECIAL NOTES AND
FIELD OBSERVATIONS

WC<PL

^ — Water enters -
ATD

_

—

WC>PL

__

WC>PL

-



PROJECT NAME

BORING LOG

DU PONT - FT. MADISON

3 .OF 3

MW-J

SURFACE ELEVATION

PROJECT LOCATION pt. Had! son, lowa/Baier S i te
LOGGED BY B. Hedenkamp DRILLED BY Layne Western

702.3_________ELEVATION DATUM NGVD__________

SHEET _ _ _ ________

PROJECT NO 89C7583-1

DATF 5/2/90_________

RIG CME-550_______
WATER ENTERS g 38' ATD

(EL 66*4.-? ATD)

DEPTH

50 -

£>£, —j s

60—

65_

70 —

75 —

SAMPLE
TYPE

cs

cs

REC

60
So

36
3*

RESIST

P

P

DESCRIPTION

SAME: Very s t i f f , reddish-brown, highly
- p las t i c CLAY, w i th s i l t and trace of sand -

Becoming o l i ve brown -

- Becoming dark gray-ol i ve brown —

— Becoming dark gray —

- -

-

— —

— —

- —

— —

— ——

- -

u.s.c

CH

SPECIAL NOTES AND
FIELD OBSERVATIONS

WC>PL
—

-

-

(Unweathered ——
G l a c i a l Ti 1 1)

—

-

Bottom of Boring
58.0' •

Mon i tor i ng wel 1
ins ta l led upon
comp 1 et ion

—

—

-

luAAAuiABn ri vnr rnucuiTAUTC



BORING LOG
1 .OF. 3

PROJECT NAME DU PONT - FT. MADISON

MW-K1

SURFACE ELEVATION

PROJECT LOCATION Ft. Mad i son. lowa/Baier Site____
LOGGED BY B. Hedenkamp DRILLED BY Layne Western

70^-3_______ELEVATION DATUM

SHEET

PROJECT NO 89C7583-1
DATE 5/1/90______

RIG CME-550
WATER ENTERS__J_2___ATD_

(EL 662.3 ATDl

DEPTH

0 -

5

10

15

H

-

-

_

20

-

-

_

25—

SAMPLE
TYPE

CS

CS

CS

CS

CS

REC

no
SO

60
£0

60
SO

60
£0

60
So

RESIST

p

p

p

p

p

DESCRIPTION

Very soft, dark brown, low plastic, organic,
_ S i l t y CLAY w i t h root hairs (Topsoil)

Loose, l i g h t brownish-gray, 1 o.-.-ned i un
p l a s t i c , Clayey SILT, w i t h manqanese (?)

_ nodules and root ha i r s _

-

-

Loose, reddish-brown, low-medium plastic,
_ Clayey SILT with subvertical and horizontal_

fractures coated with calcareous material
and black nanqanese (?) s t a i n i n a _

- Firm-stiff, reddish-brown, medium plastic, -
S i l t y CLAY with trace of sand and coarse

— gravel and vertical and subvertical —
fractures lined with calcareous material

- and black manganese (?) staining -

— With thin layer (3") of sand —

- Becoming h i g h l y p l a s t i c -

— ™*

- -

_ Medium dense, reddish-brown, poorly graded_
medium grained SAND

— -

Loose, dark brown i sh- red , low-medium
~ p l a s t i c , Clayey SILT, w i t h trace of sand -

and gravel, and fractures l i n e d w i t h
_ calcareous material —

Medium dense, reddish-brown, poorly graded,
^edium drained SAND with r,ied-r_narse aravel.

U.S.C

OL

ML

CL

CH

SP

ML

SP

SPECIAL NOTES AND
FIELD OBSERVATIONS

Boring advanced with
8" HSA, with 3_"
diameter CME Contin-
uous Sampler _

(Loess) -
WC<PL

—

WC<PL

-

• ^~

WC£_PL

™̂

—

—

™̂"

WC>PL

Moist —

-

WC>PL
—

Moi St
ujnnnujkDn PI vnc rnucui TAUTO



BORING LOG
3

PROJECT NAME DU PONT - FT. MADISON

MW-K1

SURFACE ELEVATION

PROJECT LOCATION Ft. Madison, lowa/Baier Site___
LOGGED BY B. Hedenkamp DRILLED BY Layne Western

70^.3________ELEVATION DATUM

SHEET _____ ______

PROJECT NO. 89C7583-1
DATE 5/1/90______
RIG CME-550
WATER ENTERS j AID

(tL 6b2.3 AID)

DEPTH

25 -

30—

35 —

M ^

50—

SAMPLE
TYPE

CS

CS

CS

CS

CS

REC

ro

60
So"

60

60

60
So

RESIST

P

P

P

P

P

nPQ^DiDTinw

Medium dense, redd ish-brown, poor ly qraded
SAND w i t h t race of gravel

Loose, dark q ray i sh-brown , low p l a s t i c ,
Sandy S I L T
Medium dense, redd i sh-orown , poor l y qraded

_ SAND

Loose, dark g ray , med ium p l a s t i c , C l a y e y
_ S I L T , w i t h red m o t t l i n g and t r a c e of sand

and g rave l

S t i f f , reddish-brown, h igh l y p l a s t i c CLAY
_ w i t h s i 1 t _

- W i t h abundant hor izonta l and v e r t i c a l —
f rac tu res l i ned w i t h ca lcareous m a t e r i a l

U.S.C

SP

ML

SP

ML

CH

SPECIAL NOTES AND
FIELD OBSERVATIONS

Sa tura ted

•toi st

. •

Sa tura ted

^ — Wate r enters —
AID



BORING LOG
3 .OF 3

PROJECT NAME DU PONT - FT. MADISON

MW-K1

SURFACE ELEVATION

PROJECT LOCATION
LOGGED BY B. Hedenkamp

70^.3

Ft. Madison, lowa/Baier Site
_______DRILLED BY Layne W e s t e r n
ELEVATION DATUM_

SHEET ___ __ ________

PROJECT NO. 89C7583-1
DATE 5/1/90________
RIG CME-550________
WATER ENTERS j ^2' AID

NGVD (EL 662.3 ATD)

DEPTH

50-

53

60—

65—

70—

75—

s
TYPE

CS

CS

CS

AMPLE
REC

60
So

60
So

60
60

RESIST

P

P

P

DESCRIPTION

SAME: S t i f f , reddish-brown, highly p l a s t i c ,
_ CLAY wi th si 1 t

Loose, redd ish-gray , low-nediun p l a s t i c ,
• — C l a y e y S I L T , w i t h t race of sand —

Very s t i f f , dark gray, med i um-h i ghl y
- p las t i c , S i l t y CLAY, w i th trace of sand -

and gravel

-

uinnnuiABn n vnc pnucm TINT*

u.s.c
CH

ML

CL-
CH

SPECIAL NOTES AND
FIELD OBSERVATIONS

-

WC<PL

-

(Unweathered
Glac ia l Ti 1 1 )"

\ 1C ^Si D 1

Bottom of Boring
65.0 ' -

Mon i tor i ng wel 1
i ns ta l 1 ed upon ~
compl et i on



PROJECT NAME

BORING LOG

DU PONT - FT. MADISON

MW-K2

SURFACE ELEVATION

PROJECT LOCATION Ft. Madison. Iowa/Baler S i te
LOGGED BY B. Hedenkamo PRILLED BY Lavne Wes te rn

703.7_______ELEVATION DATUM_____NGVD_____

SHEET 1 OF 6

PROJECT NO. 89C7583-1

DATE S/1/90_______

RIG CME-550_______

WATER ENTERS None
detected AID

DEPTH

0 J

5

10

-

15—

-

/o
—

-

25 —

SAMPLE
TYPE

CS

CS

CS

CS

CS

REC

fin

60
So

60
So

60
So

50

RESIST

p

p

p

p

p

DESCRIPTION

Very s o f t , dark brown, low p l a s t i c , o rgan ic ,
_ S i l t y CLAY w i t h root ha i rs

- Loose, l i g h t b rown ish -g ray , low--ied ium
p l a s t i c , C l a y e y S I L T , . v i th -anqanese ( ? )

- nodules and root h a i r s —

^^ ___,

Becoming very dry and very s i l t y —

-

Loose, reddish-brown, low-medium p l a s t i c ,
_ Clayey S I L T , wi th high angle and horizontal.

f rac tu res coated w i t h carbonaceous m a t e r i a l
flpr) MflrU r-^ngaHP^P (?) ' - f r l i n i n q __

_ F i rm -s t i f f , reddish-brown, medium p las t i c , —
S i l t y CLAY w i t h trace of sand and coarse

- g rave l , w i t h ve r t i ca l and high angle —
f rac tu res l ined w i t h ca lca reous m a t e r i a l

— and black manganese (?) s t a i n i n g _

— W i t h thin layer (3") of sand —

- Becoming h igh ly p l a s t i c ~

- -

l_ Medium dense, redd i sh-brov n , ooor l y graded _
medium gra ined SAND

:
Loose, dark brown i s h - r e d . l ow-med i um

- p last ic , C layey 5LLT , w i t h trace of sand -
and g r a v e l , w i th . f r a c t u r e s l i n e d w i t h
calcareous -Mate r ia l

M^jum dense, roddl sh-brown . poorly graded,
meaiun a ro i ned SAND w i t h ned-coarse qrave l

U.S.C.

OL

ML

CL

CH

SP

ML

SP

SPECIAL NOTES AND
FIELD OBSERVATIONS

Bor ing advanced w i t h
8" HSA, w i t h 3i"
dianeter C' Cont in-
uous Sarp 1 er _

WC<PL
' -Pr ior to introduc-
t ion of dr i 1 1 i ng _
f l u i d i 65'

W C < P L

-

WC<_.PL

WC>PL
—

~ •

^ _,

-

WC>PL

_

W C > P L

uinnnuiAftn ri vnc rnucm TIHTC



BORING LOG
.OF.

PROJECT NAME DU PONT - FT. MADISON

MW-K2

SURFACE ELEVATION

PROJECT LOCATION Ft. Madison. lowa /Ba ie r S i t e
LOGGED BY B. Hedenkamo DRILLED BY Lavne Western

703-7________ELEVATION DATUM______NGVD_______

SHEET __<

PROJECT NO. 89C7583-1
DATE 3 /1 /9Q

RIG CME-550______
WATER ENTERS None

detected ATD '••

DEPTH

25-

_

-

30—

-

-

35—

_

-

-

bO —

SAMPLE
TYPE

CS

CS

CS

CS

CS

REC

k \
So

60
~£Q

60
ZQ

60

60
So

RESIST

P

P

P

P

P

DESCRIPTION

Medium dense, redd i sh-brown , poor ly qraded
SAND w i t h trace of qravel

Loose, dark grayish-brown, low p l a s t i c ,
Sandy S ILT
Medium dense, redd i sh-brovn , ooor ly qraded

_ SAND

Loose, dark gray, medium p l a s t i c , C layey
- S ILT , w i t h red mot t l ing and trace of sand -

and gravel

S t i f f , reddish-brown, h igh ly c l a s t i c CLAY
- wi th s i 1 1 -

- -

Wi th abundant horizontal and ver t ica l
_ —

- —

-

W i t h manganese (?) nodules

__ —

— -

u.s.c

SP

ML

SP

ML

CH

SPECIAL NOTES AND
FIELD OBSERVATIONS

Saturated
—

WC>PL

*~

WC>PL

-

WC>PL

-

WC>PL -
Saturated

WC>PL _
Moist

f

UfAAAUIftBA ri VAC rAMCI I ITAHTC



PROJECT NAME

BORING LOG

DU PONT - FT. MADISON

.OF.

MW-K2

SURFACE ELEVATION

PROJECT LOCATION Ft. Mad i son . Iowa/Baler Site____
LOGGED BY B. Hedenkamp DRILLED BY Layne Western

703.7________ELEVATION DATUM_____NGVD_________

SHEET _

PROJECT NO. 89C7583-1
DATE 5/1/90-6/6/90
RIG __ CHE-550
WATER ENTERS None

detected ATD

DEPTH

50 -

e. A

65—

70

75

SAMPLE
TYPE

CS

CS

CS

CS

CS

REC

60
So

60

60
So

52
So

60
So"

RESIST

P

P

P

P

P

DESCRIPTION

SAME: S t i f f , reddish-brown, h i g h l y p l a s t i c ,
_ CLAY w i t h si It

-

Loose, redd ish-gray , med i un-h i ghl y p l a s t i c ,
C layev S I L T , w i th trace of ->and —

Very s t i f f , dark gray, med i um-h ighl y
p l a s t i c , S i l t y CLAY w i t h t race of sand and _
gravel

-

— —

_ —

— —

— Becoming gray

— -

W i t h thin layer (V) of dense, gray, f ine
~~ grained SAND ~

uinnntuitn rivnc rnucin Tayro

u.s.c

CH

ML-
MH

CL-
CH

w/SP

SPECIAL NOTES AND
FIELD OBSERVATIONS

W C > P L

-

W C < P L

(Unweathered G l a c i a l
T i l l )
W C > P L

-

—

Boring reamed w i t h —
IV tr i -cone rotary
bit pr ior to insta l -~
lat ion of 10" d ia-
meter s tee l cas ing — '
to 65'

—

^m



BORING LOG
SHEET

PROJECT NAME DU PONT - FT. MADISON

MW-K2

SURFACE ELEVATION

PROJECT LOCATION Ft. Mad i son. lowa/Baier S i t e
LOGGED BY

703.7

PROJECT NO __

DATE 6/6/90

RIG CME-550

OF 6

89C7583-1

K. Doeden
ELEVATION

DRILLED BY Lavne Wes te rn
DATUM _ NGVD

WATER ENTERS None
detected AID-.'.-

DEPTH

75 -

80-^

90—

_

95—

—

100 —

SAMPLE
TYPE

CS

CS

CS

CS

CS

REC

60
So

60
So

60
So

60
So

57
So

RESIST

P

P

P

P

P

DESCRIPTION

Dense, g r a y , poorly graded, T ino q ra ined
SAND
Very s t i f f , gray, med i um-h i ghl y p las t i c CLA^
w i t h some f ine-coarse sand

~ Dense, moderate ly w e l l graded, C l a y e y ,
G r a v e l l y , gray, f ne-coarse q r a i n e d SAND

Dense, g ray , poorly graded, f i n e - c o a r s e
_ g r a i n e d SAND, w i t h sone f i n e g rave l _

Very s t i f f -ha rd , dark gray, h ighly p l a s t i c
CLAY w i t h trace of f ine-coarse grained sand.
and f ine g rave 1

-

W i t h thin layer (V) of dense, poorly
— graded, f i ne -med ium g ra ined sand w i t h —

t race of coarse grained sand

_ _

— -

Dense, g r a y , poor y graded, f i n e g r a i n e d
_ SAND w i t h t race of s i l t _

Very s t i f f -hard, dark gray, highly p las t i c
_ CLAY w i t h t race of f ine-coarse grained sand_

and f i ne grave 1

uifiAfiuiAan 1*1 vnc rnuriii T AUTC

u.s.c
SP

CL-
CH

SC

SP

CH

w/SP

SP

CH

SPECIAL NOTES AND
FIELD OBSERVATIONS

—

Not sa tu ra ted

-

WC<PL
_

-

WC^PL

—

_

WC<PL —

—

WC<PL



BORING LOG
.OF.

PROJECT NAME DU PONT - FT. MADISON

MW-K2

SURFACE ELEVATION

PROJECT LOCATION Ft. Madison. lowa /Ba ie r S i t e
LOGGED BY K. Doeden____DRILLED BY Layne W e s t e r n

NGVD

SHEET __ _____

PROJECT NO. 89C7583-1
DATE 6/6/90_______

RIG CME-550
WATER ENTERS None

701.7 .ELEVATION DATUM detected ATD- ' -

DEPTH

100-

-

105—1

-

1 10—

~

-

-

1 15—

-

-

120—

125—

SAMPLE
TYPE

CS

CS

CS

CS

CS

REC

60
So

60
So

M
So

60
So

60
w

RESIST

p

p

p

p

p

DESCRIPTION

Dense, poor ly graded, f i ne-qra ined SAND,
w i t h t race of s i l t -

V e r y s t i f f - h a r d , dark g ray , h iqh ly p l a s t i c ~
CLAY w i t h t race of f ine-coarse qra ined sand

~ and f ine q rave 1 ~

-

W i t h th in laver (71) of dense, q rav . _
:"oderate ly we 11 graded, f i ne -coarse qrained
sand w i t h sone s i l t and f i ne c rave !

Grading to f j pe. land

- Very s t i f f - ha rd , brown-o l ive drab, medium- —
high ly p l a s t i c CLAY w i t h s i l t and t race of

— f i n e - c o a r s e gra ined sand and f i n e g rave l —

— Becoming o l i ve drab-gray —

— W i t h thin layer (V1) of dense, poorly —
graded, o l ive-drab to gray S ILT grading

- into thin layer (6") of s i l t y , f ine SAND

-

Dense, poorly graded, o l i v e d rab-gray ,
Si 1 tv SAND ——
very st i tr »>,ol I ve drab-gray , . mediumrhigh 1 y
p l a s t i c CLAY w i t h s i l t 3n3 fme-mediurrrsand
Dense, o l i v e drab to g ray , poor ly graded,

!_ f ine-ned iun g ra ined SAND _

uinnniuiin ri vnc rnucm TIUTC

u.s.c
SP

CH

SP-
sw

CL-
CH

ML-
SM

SM

CL-
CH
SP

SPECIAL NOTES AND
FIELD OBSERVATIONS

__

WC>PL

W C < P L

-

«

^

—

-

—

—

WC<PL

—

Satura ted

-



PROJECT NAME

BORING LOG

DU PONT - FT. MADISON
.OF.

MW-K2

SURFACE ELEVATION

PROJECT LOCATION Ft. Madison, lowa/Ba ie r S i t e
LOGGED BY K. Doeden_____DRILLED BY Layne Wes te rn

703.7_______ELEVATION DATUM NGVD__________

SHEET __t

PROJECT NO. 89C7583-1
DATE 6/6/90

RIG CME-550

WATER ENTERS None

detected ATD'-';

DEPTH

125-

130-

—

™

150—

SAMPLE
TYPE

CS

CS

CS

REC

60
50

60

60

RESIST

P

P

P

DESCRIPTION

Very s t i f f -hard, o l ive drab-gray, h igh ly
- p last ic CLAY w i th trace of s i l t , medium- -.

coarse sand and f ine gravel

Dense, o l i v e drab to g ray , poor ly graded ~"1
S I L T w i t h t race o f f i n e - c o a r s e g r a i n e d sand

~ and f i ne gravel ~™

G r a d i n g to t i ne -med ium g r a i n e d sand

Very s t i f f -ha rd , medi um-h ighl y p l a s t i c CLAY
w i t h some s i l t and trace of f ine-coarse
sand and f ine gravel
W i t h thin layer (3") of dense, poorly graded

- ol i ve drab SI LT -

Dense, o l i v e drab, poor ly graded S I L T , w i t h
sone f i n e g ra ined sand

— Very s t i f f - ha rd , gray , medi uri-h ighl y —
_ p l a s t i c CLAY w i t h some s i l t and t race of

f ine-coarse sand and gravel

*— —

"•™ ^

— —

u.s.c

CH

ML

SP

CL-
CH

MW

ML

CL-
CH

CL-
CH

SPECIAL NOTES AND
FIELD OBSERVATIONS

-

WC_>PL

-

-

Bottom of Bor ing
1*40.0 ' -

•Ion i tor i ng we 1 1
i ns ta 1 1 ed upon ~~
compl et ion



BORING LOG
SHEET 1

PROJECT NAME

BB-1

SURFACE ELEVATION

PROJECT

LOGGED B

702

LOCAT
Y K.

,62

DUPONT

ION Ft. Mad
Doeden

ELEVATION

PROJECT NO. 89C7583

i son . Iowa
DRILLED BY

DATUM

Layne-Wes tern
NGVD

DATE
RIG
WATER

de

7/21/89
CME-550
ENTERS None

tected AID

DEPTH

0 -

5 —

10 —

15 —

-

20 —

25

SAMPLE
TYPE

s

s

s

s

s

s

s

s

s

REC

19
2¥

22
TV

21*
2T

2k
FT

2k
2T

18
2V

18
TV

22
TV

22
2V

RESIST DESCRIPTION

Loose, brown SILT with trace of roots

S t i f f , brown- redd i sh brown, low p l a s t i c ,
- Si 1 ty CLAY

_ Becom i ng f i rm

With some fine grained sand

Very stiff, dark reddish-brown, low plastic,
_ Sandy, S i l t y CLAY with some fine grained _

gravel

— Becoming very sandy —

— Becoming soft —

Medium dense, brown to reddish-brown, fine-
— medium grained, S i l t y SAND with some fine- -

medium grained gravel

Stiff, reddish-brown, low p l a s t i c , S i l t y ,
very Sandy, CLAY with some fine qravel
Medium dense, brown- redd i sh brown, fine-

_ medium grained S i l t y SAND w i t h fine to _
medium gravel

U.S.C

ML

CL

SM

CL

SM

SPECIAL NOTES AND
FIELD OBSERVATIONS

Boring advanced with
12" diameter CFA
12" dianeter PVC
casing i nstal 1 ed to —
2.5'
Dry
V!C<PL
Boring continued
wi th 6" diameter HSA
WC>PL
•'•'Samel es were dr i ven
but blow counts not
recorded

WC>PL

-- _

Moi st

WC>PL

Bottom of Boring
20.0'

Boring grouted to
ground surface upon_
compl et ion

uinnnuiiBA ri vnc nnyom TAMTC



BORING LOG
SHEET 1 OF 1

PROJECT NAME DUPQNT

BO-1

SURFACE ELEVATION

PROJECT LOCATION Ft. Mad i son, Iowa
LOGGED BY K. Doeden

708.69
DRILLED BY Layne-Western

ELEVATION DATUM_____NGVD________

PROJECT NO. 89C7583
DATE 7/18/89-7/20/89

RIG CME-550_______

WATER ENTERS None

detected AID

DEPTH

0 -

5—

1Q_

_

1 rf- -1 S

_

>o —
—

™

^

s
TYPE

S

S

S

S

S

S

s

s

s

s

AMPLE
REC

19
2k

2k
2V

2k
2V

2k
2V

2k
IV

15
T8~

2*4
2V

2k
2k

2k
2V

2k
2V

RESIST DESCRIPTION

Loose, white-yellowish brown, S i l t y , Sandy
Ash FILL
Loose, l i g h t gray, Gravelly, Sandy, S i l t y

_ F I L L

_ W i t h pieces of metal cans -

— Firm, o l i v e green to reddish-brown, low to —
medium plastic, S i l t y CLAY

_ ..

— —

_ Becoming brown- redd i sh brown with trace of _
fine grained gravel

_ Becoming stiff to very stiff -

W i t h fine grained sand and gravel

Becomi ng f i rm

~ Wi t h some gravel

•M ™̂

——— ^

1 1 *5 r

F
1
L
L

CL

SPECIAL NOTES AND
FIELD OBSERVATIONS

Boring advanced w i t h
12" diameter CFA
12" diameter PVC
cas i nq i ns ta 1 1 ed to
5.3'
Dry
•'•'Samples were driven
but blow counts not_
.recorded
Borinq continued __
with 6" diameter HSA
WC>PL

W h i l e recovery was ~
f u l l , a pi ece of
gravel made thick- ~
ness of sampl e. 1 /3
of norma 1 s i ze ~
WC>PL _

—

:
—

—

—
Boring grouted to
ground surface upon —
cor-pl et ion

Bottom of Bor i ng
2*4.5'



BORING LOG
SHEET 1 .OF 1

PROJECT NAME DUPONT

BD-2 Ft. Mad i son, Iowa

SURFACE ELEVATION

PROJECT LOCATION . __ _____
LOGGED BY K. Doeden____DRILLED BY Layne-Western

708.91 ELFVATIOM DATUM NGVD________

PROJECT NO.
DATE 7/18/89-7/20/89

RIG ____CME-550
WATER ENTERS None

detected AID

JDEPTH
0 _

5 —

0 _

p

S

-

10 —

^

SAMPLE
TYPE

S

S

S

S

S

S

S

S

S

S

REC

16

2k

2k
2t

2k
2T

21
2T

2k
2¥

2k
2S

2k

2k

2k
Ik

RESIST DESCRIPTION

Loose, l i g h t brown, Gravelly, S i l t y , Sandy
- FILL

-

Soft to firm, olive green to brown, low to
_ medium p l a s t i c , S i l t y CLAY

Becoming mostly dull reddish-brown

Becoming soft

Firm-stiff, brown to reddish-brown, low
— p l a s t i c , S i l t y CLAY —

Stiff-very s t i f f , dark reddish-brown, low
~ p l a s t i c , S i l t y CLAY w i t h trace of fine —

grained gravel and sand

Becoming very s i l t y and sandy
•- —

Becoming brown-reddish brown

— W i t h some fine grained sand and gravel —

"

u.s.c

F
1
L
L

CL

SPECIAL NOTES AND
FIELD OBSERVATIONS

Boring advanced w i t h
12" d i ame ter CFA -
12" diameter PVC
casing i n s t a l l e d to —

Boring continued wi ti
6" diameter HSA
WC>PL

-Samples were driven
but blow counts not
recorded

WC>PL

~
—

"~

WC>PL

Boring grouted to ""
ground surface upon
completion ~

Bottom of Boring
23-0'



BORING LOG
1 OF

PROJECT NAME DUPONT

BS-1 PROJECT LOCATION
LOGGED BY K. Doeden

Ft. Hadi son, Iowa

SURFACE ELEVATION 706.05
DRILLED BY Layne-Western

ELEVATION DATUM____NGVD_______

SHEET _____ ______

PROJECT NO. 89C7583

DATE 7/18/89-7/19/89

RIG CME-550______

WATER ENTERS None
detected ATD

DEPTH

0

M

-I

_

5 —

10 —

20 —

25 —

SAMPLE
TYPE

S

S

REC

20
1%

22
2T

RESIST DESCRIPTION

Loose, dark brown to b lack, G r a v e l l y , Sandy,
- Si 1 ty FILL

_ _

- Fi rm, o l i ve green to brown, low to nedium —
p l a s t i c , Si 1 ty CLAY

— —

Becoming reddish-brown
— —

.

-

— ——

•— • ^™

u.s.c

F
1
L
L

CL

SPECIAL NOTES AND
FIELD OBSERVATIONS

Boring advanced w i t h
12" diameter CFA
12" d iamete r PVC
cas i nq i ns ta l 1 ed to_
2 . 3 '
Damp
W C < P L
Bor i nq con t i nued
v;i th 6" d i ameter HSA.
' S a m p l e s were d r i ven
but blow counts ——
not recorded

_^

mf_

Bottom of Boring
7 . 3 '

Boring groutfid to _
ground surface upon
comp 1 et i on _

—

-

uinnnuiain PI vnc rnucm TIUTC



BORING LOG
SHEET 1 OF 1

PROJECT NAME DUPONT 89C7583

BS -2

SURFACE ELEVATION

PROJECT LOCATION
LOGGED BY K. Doeden

706.57

Ft. Madison. Iowa

PROJECT NO. __________

DATE 7/18/89-7/19/89

RIG CME-550

_^_DRILLED BY Layne-Wes tern
ELEVATION DATUM_____NGVD_____

WATER ENTERS
detected AID

DEPTH

0 _

5_

10 —

15 —

20 —

25 —

S
TYPE

S

S

S

AMPLE
REC

10
21

2*4

2T

12
"12"

RESIST DESCRIPTION

Loose, brown, G r a v e l l y , Sandy, S i l t y F ILL
w i t h some pa in t s ludge and f ragments of
w h i t e hardened waste s ludge

- Becoming wet ~

Firm, reddish-brown, low p las t i c , S i l t y CLAN

_ Becoming so f t , o l i ve green to redd ish brown_

"

——— ———

uinnnuitan ri wnt rnyoiiiTtuTC

1 1 ^ r

F
1
L
L

CL

SPECIAL NOTES AND
FIELD OBSERVATIONS

Boring advanced w i t h
12' ' d iameter CFA
12" diameter PVC
cas i ng i ns ta 1 1 ed _
to 4 . 7 5 '
Pa i n t can lid —
re t r i eved i n
cu t t ings
WC>PL

• ' •Samples were d r i ven
but b low counts not
recorded

Bottom of Boring ~
8 . 7 5 '

Boring grouted to
ground surface upon
comp 1 e t ion ~



BORING LOG

PROJECT NAME DUPONT

BS- 3 PROJECT LOCATION Ft. Had! son. Iowa
LOGGED BY K. Doeden

SURFACE ELEVATION Not A v a l l ab le
_______DRILLED BY Layne-Wes te rn
ELEVATION DATUM

SHEET OF____1_

PROJECT NO. 89C758}
DATE 7/18/89
R1G CME-550
WATER ENTERS None

NGVD detec ted ATD

DEPTH

0-

5 —

10

15 —

20_

25

SAMPLE
TYPE

S

S

S

REC

2*4

2T

2*4

2T

12
IT

RESIST DESCRIPTION

Loose, l ight brown, G r a v e l l y , Sandy, S i l t y
F ILL w i t h some meta ls f ragments at 1 .0 '

- Becoming brown to dark brown -

So f t , o l i v e green to s l i g h t l y reddish-
brown, low p l a s t i c , S i l t y CLAY

-

— —

u.s.c

F
1
L
L

CL

SPECIAL NOTES AND
FIELD OBSERVATIONS

Boring advanced w i t h
12" d iameter CFA
12" d iamete r PVC
ca s i nq i ns ta 1 1 ed to
6.0 ' y

"Samples were d r i ven
but blow counts not"
recorded

Bor i ng con t i nued
w i t h 6" d iameter HS/T
WC>PL

•

Bottom of Bor ing
10.25 '

Boring grouted to
ground sur face upon—
compl et ion



BORING LOG
SHEET 1 .OF 1

PROJECT NAME DUPONT PROJECT NO. 89C7583
DATE 7/18/89

SURFACE ELEVATION

PROJECT LOCATION Ft. Mad i son. Iowa____________
LOGGED BY K. Doeden_____DRILLED BY Layne-Western

705.88_____ELEVATION DATUM______NGVD_____

R1G CME-550
WATER ENTERS None

detec ted AID

DEPTH

0

5 —

-

10 —

15 —

20 —

25

SAMPLE
TYPE

S

S

s

REC

19
2T

2k
2k"

2k
2T

RESIST DESCRIPTION

Loose, Sandy, Si 1 ty Fl LL
_ —

Sof t - f i rm , o l ive green, low-mediun p las t i c ,
- S i l t y CLAY

- Becoming f i r m - s t i f f , brown to reddi sh-brown-

— —

W i t h some f ine grained sand

— -

— —

- —

— —

—— —

••» ^

u.s.c

FILL

CL

SPECIAL NOTES AND
FIELD OBSERVATIONS

Boring advanced w i th
12" diameter CFA
12" dianeter PVC
cas ing ins ta l led to—
3.0 '
Bor ing cont inued
w i t h 6" diameter HSA
yc> PL
• S a m p l e s were dr iven
but b low counts ——
not recorded

Bottom of Boring
8 . 0 '

Boring grouted to
ground surface upoTT"
compl et ion

—

—

-

UJAAAtUftBA n WHC f*AMeill TiUTC



BORING LOG
SHEET i .OF. 1

PROJECT NAME DUPONT

BS -5

SURFACE ELEVATION

PROJECT LOCATION Ft. Had! son, Iowa____________
LOGGED BY K. Doeden_____DRILLED BY Layne-Weste rn

703.98_____ELEVATION DATUM_____NGVD______

PROJECT NO 89C7583

DATE 7/19/89

RIG CME-550
WATER ENTERS None

detected AID

DEPTH

0 -

10 _

15 —

20 —

-

25 —

SAMPLE
TYPE

S

S

S

REC

17

2k
2T

2k

2T

RESIST DESCRIPTION

Loose, brown to dark brown. G r a v e l l y , Sandy,
S i l t y FILL w i t h some p ieces of pa in t s ludge

F i rm, brown to reddish-brown, low p l a s t i c ,
Si I ty CLAY

S o f t - f i r m , o l i ve green to du l l redd ish
— brown, low to medium p l a s t i c S i l t y CLAY -

Becoming very s i l t y w i t h trace of f ine
gra i ned sand

— —

- -

-

— —

— —

— -

u.s.c

FILL

CL

SPECIAL NOTES AND
FIELD OBSERVATIONS

Bor ing advanced w i t h
1 0 '' (Hi .3m^t ' fa r~ PFA ~~

12" diameter PVC
c a s i n g i n s t a l l e d t o_

i'5'Damp
Boring continued —
w i t h 6" d ianieter HSA
W C > P L
• ' 'Samples were d r i v e n
but blow counts not
recorded

WC>PL

Bottom of Boring
7 - 0 '

Bor ing grouted to
ground sur face upon —
compl e t ion

—

-1

i

1

uinnnuiAan n vnc nnucm T A U T O



BORING LOG
SHEET 1 OF 1

PRO,IF<-T N^UF DUPONT PROJECT NO 89C7583
DATE 7/19/89

BS-6 PROJECT LOCATION Ft. Madison. Iowa RIG CME-550
LCxGGED BY K. Doeden DRILLED BY Layne-Western WATER ENTERS None

SURFACE ELEVATION 6 95-97 ELEVATE DATUM NGVD detected AID

DEPTH

0 -

5 —

10 —

15 —

20 —

25

SAMPLE
TYPE

S

S

REC

2k
21*

2 1
2*

RESIST
DESCRIPTION

Loose, brown to g ray , Sandy, S i l t y F ILL w i t h
some paint sludge and metal

Sof t , o l i v e green to s l i g h t l y reddish
brown, low to medium p l a s t i c , S i l t y CLAY

-

Very s t i f f , dark reddi sh-brown , low
— p l a s t i c , very S i l t y CLAY w i t h some f i ne — i

g ra ined sand and trace of f ine grave l

_

-

— -

-

— —

— —

^™ ^™

U.S.C

FILL

CL

SPECIAL NOTES AND
FIELD OBSERVATIONS

Boring advanced w i t h
12" d iameter CFA
12" d iameter PVC
c a s i n g i n s t a l l e d to -
2 . 0 '
Boring continued —
w i t h 6" d i aneter HSA
• • S a m p l e s were dr iverr
but blow counts not
recorded ——

Bottom of Boring -
6 . 2 5 '

Bor ing grouted to -
ground sur face upon
compl et ion • —

-

—

—

i



BORING LOG
i 1

PROJECT NAME DUPONT

BS- 7 PROJECT LOCATION Ft- Madison. Iowa
LOGGED BY K. Doeden_____DRILLED BY Layne-Western

SURFACE ELEVATION 695.8________ELEVATION DATUM_____NGVD________

SHEET ' Of_____

PROJECT NO 89C7583
DATE 7/19/89

RIG CME-550______

WATER ENTERS None
detected ATD

DEPTH

0 -

_

_

5 —

-i

-

10 —

—

15 —

20 —

-

-

25 —

SAMPLE
TYPE

S

S

S

REC

17
2T

22
2T

18
2T

RESIST DESCRIPTION

Loose, dark brown, Grave l l y , Sandy, S i l t y
- FILL w i t h some paint sludge and metal

So f t , o l i v e green to redd i sh-brownm low to
- medium p l a s t i c , S i l t y CLAY —

— Becoming dark reddish-brown w i t h trace of —
f ine grained gravel

- Becoming f i r m , w i t h some f ine g ra ined sand -
and t race of f ine gra ined grave l

— —

— ~~

- —

— —

-

-

-

u.s.c

FILL

CL

SPECIAL NOTES AND
FIELD OBSERVATIONS

Boring advanced w i t h
12" diameter CFA
12" d iamete r PVC
cas inq i n s t a 1 1 ed to—
3.0 '
W C > P L
Bor i nq con t i nued
w i t h 6" d iamete r HSAi
' S a m p l e s were dr iven
but blow counts ——
not recorded
ur > PI —W ̂  ^ r L.

-

Bottom of BorLng
8.0 '

Boring grouted to
ground sur face upo~
compl et ion

—

J
1

1

— i

i
UJAAHUUAAfl PI WftC PflMf>lll Y f t U T C



BORING LOG
SHEET 1 OF 1

PROJECT NAME DUPONT

BS-8

SURFACE ELEVATION

PROJECT LOCATION Ft. Madison, Iowa
LOGGED BY K. Doeden DRILLED BY
Not Ava i lab le ELEVATION DATUM

Layne-Western
NGVD

PROJECT NO. ___

DATE 7/19/89

RIG

89C7583

CME-550
WATER ENTERS None

detected AID

DEPTH
0

5 —

10 —

15 —

20_

25 —

SAMPLE
TYPE

S

S

REC

8
JZT

15
2T

RESIST
DESCRIPTION

Loose, brown, S i 1 ty FILL w i t h lense of
T redd i sh-brown ash J

Loose, brown S ILT
^ _^

_ Becoming dense to medium dense and l ight —
tan to brown

^ _

— S t i f f , o l i ve green to reddish-brown, low —
p l a s t i c , Si 1 ty CLAY

-

- -

. —

-

— —

—— —

^ ^

U.S.C

FILL
M 1ML

CL

SPECIAL NOTES AND
FIELD OBSERVATIONS

Bor ing advanced w i t h
12" d iameter CFA
12" d i ame te r PVC
cas inq i n s t a l l e d to .
1 .5 '
Bor i nq con t i nued _
wi th 6" d iameter HSA

Samples were dr ivea
but blow counts not
recorded ——
Dry

WC>PL

Bottom of Bor i ng -
6 .75 '

Boring grouted to ~
ground surface upon
completion " ~

—

—

:

i
uinnnuiftan PI wnc rnucm T A U T O



GROUND WATER OBSERVATION WELL REPORT

Projact Nama DUPQNT - FT. MADISON, I QUA
Location ___ Ja_i_e r S i Le________
Installed by _ Layne-Wes tern

Inapactad »»r D- Jnrqen^nn

Mathod of Inatallatlon
Namarka __________

Mobi 1 e B-61 w/ S"tLSA.

Plaz. /Wall No. HW-D1
Prolact No. 89C758T
Data
Tlma

7/29/89
7:30 P . m .

Qanarallzad Stratigraphy^

Refer to boring
log MW-D1 for
deta i1ed
descr i pt i on

.

^

^
X
.̂

• Elavatlon of top of rlaar plpa

Halght of rlaar abova ground 2 . 6

17^*-Ground Elavatlon

—— UD./Typa of aurfaca eaaino 3 -7" Steel
Locking Pro tec t i ve Cas ino

6

I
Typa «f aurtaca aaal Concrete

Dapth of aurfaca aaal 3 - 0 '

I.O./Typa of rlaar plpa 2" /SCH 40
Threaded PVC

• Typa of backfill Vo1 c l ay Grout

Dapth of top of aaal

Typa of aaal Sand 39.0' -39 .5 ' :
Bentonite Pel l e t s 3 9 - 5 ' - * « 1 • 5 ' : Fine

Sand 4 1 . 5 ' - 4 2 . 0 'Dapth of top of flltar pack

Dapth of top of acraan

•Typa of flltar oack Coarse sand

I.D./Typa of acraan. 2"/SCH 40

(Machine Slot) Threaded PVC

•craan alot alza 0.010"

Oapth of bottom of acraan

• Typa of backfill balow obaarvatlon wall _
________Coarse Sand____________

• Dapth of bottom of boring

• Dlamatar of boring ____§^________

707 -57

7 0 5 - 0

39-5 '

4 1 . 5

43.8 '

58.8

Dvpth of bottom of pluggad blank aactlon 5 9 - 0 '

60.0

Woodward-Clyda Conaultanta



GROUND WATER OBSERVATION WELL REPORT

DUPONT - FT. MADISON. IOWA

Layne-Western

Protect Nsme
Location Ba le r S i t e

Installed by .
Inspected by
Method ol Installation
Remarks Very l i t t l e water loss, not measurable «" 2Q

D. Jorgenson
6:." t r i -cone rotary

MW-D2Plot./Well No.
Project No. 89C7583
D.t. 7/28/89

9:00 p.m. comple t ion

Generalized Stratigraphy^
'A

Refer to boring
log MW-D2 for
deta i1ed
descr i pt ion

• F i 1 t e r pack 1 3 7 . 0 ' -
133.0 ' ; Benton i te
pe l l e t s 138 .0 ' -H+2.
Sand fron 1 A 2 . 0 1 -

Elevation of top of riser pipe

)—- Height of riser above ground ±2. k

Elevation

LD./Type of surface casing. 3.7"/Steel
Locking Protective Casino

Type of surface aeal Concrete

Depth of surface seal

1.0. /Type of riser pipe
Threaded PVC

3 - 0 '

2"/SCH

• Type of backfill Vo1c1 ay Grout

Depth of top of aeal

Type of aeal Thick bentoni te s lurry
wi th buf fer sand______________

Depth of top of filter pack

Depth of top of screen

•Type of filter p«ek Coarse sand_

I.D./Type of •er««n 2"/SCH
(Machine Slot) Threaded PVC

tcreen slot size 0.010"

Depth of bottom of screen

Depth of bottom of boring
Diameter of boring _____§^_

707.78

705.

106.0 '

1 1 8 . O 1

122.0 '

1 3 7 - 0 '

Depth of bottom of plugged blank section 1 3 7 - 2 '

• Type of backfill below observation well _

Woodward-C lyde Consultants



GROUND WATER OBSERVATION WELL REPORT

Project Mama
Location ___
Installed by _
Inspected by ———————
Method of Installation
Remarks __________

DUPONT - FT. MADISON. IOWA
Ba i e r S i te

Layne-Western
K. Doeden

CME-55Q wJih 8" HSA

Plax./Wall No. __
Project MO. 89C7583
Data
Time

MW-E

7/26/89
5 : 5 3 P .m.

Generalized Stratigraphy^

Refer to bor ing
log MW-E for
deta i1ed
descr i pt ion

V
o
o;

^

Ben ton i te Pel le ts
from ^8 .0 ' -50 .0 ' ;
Coarse sand from
2 9 . 8 ' - A 8 . 0 '

I————*t

Elevation of top of riser pipe

Height of rlaer above ground 2 .9

Qround Elevation

LD./Type of surface ea«ino 3 -7 " Steel
Locking P ro tec t i ve Casing_____

Type of aurface aeal Concrete

Depth of eurface aeal 3 . 0 '

I.D./Type of rlaer pipe 2" /SCH
Threaded PVC

• Type of backfill V o l c l a v Groat————

Depth of top of aeal

Fine sand 26. 0*-26. 5' ;-Type of aeal
Bentoni te P e l l e t s , 2 6 . 5 ' - 2 8 . 7 ' . F i n e

- SancU2pVof-^p7of filter pack

Depth of top of ecreen

Coarse sand•Type of filter pack.

I.D./Type of acreen. 2"/SCH
(Machine s lot ) Threaded PVC

tcreen elot else 0.010"

Depth of bottom of acreen

691.5

26.

28 .7

31 .8'

Depth of bottom of plugged blank aectlon

•Type of backfill below observation well _

Depth of bottom of boring
6"

50.0 '

Diameter of boring

Woodward-Clyde Conaultanta



GROUND WATER OBSERVATION WELL REPORT

Project Name
Locat ion ———

DUPONT - FT. MADISON. IOWA
Ba i e r S i te
Layne-Western

K. Doeden
by

Inspected by
Method of in.talletlon CHE-550 w i t h 8" HSA
Remark* ____________________________

Flex. /Wel l No. MW~F

Project No. 89C7583
Date 7 /25/89
Time 6: P.m.

Generalized Stratigraphy^
'4

Refer to boring
log MW-F for
deta i1ed descr i p-
t ion

• ' •Coarse sand ^ 7 . 0 '
W.9 ' ; Bentoni te
pel l e t s ^ -O ' - ^ .O '
Coarse sand 20 .0 ' -

•Elevation of top of rlaer pipe

Height of rleer above ground 2 . 5 '

V* |^* Qround Elevation

UD./Type of aurtace easing 3 - 7 " S tee l
Locking Protect ive Casing

Type of surface aeal Concrete

•Depth of surface aeal 3 - 0 '

1.0./Type of rleer pipe _
Threaded PVC

2"/SCH

• Type of backfill V o 1 c 1 ay Grout

Depth of top of aeal

•Type of aeal F ine 5and 1 9 . 5 ' - 2 0 . 0 '
Bentonite Pel lets 17 .0 ' -19 .S ' ; F ;r

•Sand De-pt\' of7,o0p' of filter pack

Depth of top of acreen

•Type of filter pack Coarse Sand

I.D./Type of acreen. 2"/SCH

Threaded PVC

Screen elot elze 0.010"

Depth of bottom of acreen

Depth of bottom of plugged blank section

•Type of backfill below observation well _

Depth of bottom of boring

-H- Diameter of boring

692.5

690.0

17.0 '

19.5 '

2 2 . 0 '

W o o d w a r d - C l y d e Conaultanta



GROUND WATER OBSERVATION WELL REPORT

Project Nama DU PONT - FT. M A D I S O N , IOWA PHi./Wal No MW-F2
Location Baier S i t e Projact No 89C7583-1
inataHad by Layne Western Data 6 /15/90
Inapactad by Klaas Doeden Tima 2 : °° P-m-
Mathod of Inatadatlon P l a i n Sta tes MR300F w i t h 8" HSA
Ramarka

GENERALIZED
STRATIGRAPHY x-

r ———— """ Y^ ;

Refer to boring ' ̂  "
- log MW-F2 for . -
^ de ta i 1 ed

descr i pt ion

-i \̂

-i

~4

-t
j

-i

1
1

-4

\
-1

-

4
J
^

4
-1

1
H

-4

H
!

?yy,y,̂
.̂—
—
—

^—
—

~u

•«

•4

?y
f̂ A

^

•<

«-

-»

Elevation of top of riser pipe 692 .91

• •• Height of riser above ground 2 . 0 '

n\" • • • • • ' » Ground Elevation 690.9

**:..•* I.D./Type of surface casing 3.7"/
; ' S tee l Lock ing P r o t e c t i v e C a s i n g
^ ' '' "'

•*'. Type of surface seal Concrete

•* Depth of surface seal 3 .0 '

I.D./Type of riser pipe 2" Sen. ^0
Threaded PVC

» Type Of backfill "Pure Gold" grout

» Depth of top of seal 110 .0 *

Type Of seal "Envi rpply^1 pel l e t s . 1 10.0 ' -1 13. 5' ;
Fine sand 1 1 3. 5 ' - 1 \k. 0 '

•^ — — -- Depth of top of filter pack 1 1 ^ . 0 '

•»- Depth of top of screen 1 1 6 . 0 '

•-- - Type of filter pack Medium sand
W30 ( M u s c a t i n e )

I.D./Type of screen 2" Sch. ^0
(Machine s l o t ) Threaded PVC

Screen slot size 0.010 inch

•• Depth of bottom of screen 131 .0 '

„ Depth of bottom of plugged bank
section _ 1 3 3 . 2 '

Type of backfill below observation well
Mediun sand W3_0 131. 5' - 138.2 ':

"hole plug perTef sTTt3".'2T'; -TJo.S* '
U - - Depth of bottom of boring '33 . i

— — Diameter of boring _ 8"

Woodward-Clyde Consultants



GROUND WATER OBSERVATION WELL REPORT

Project Name
Location ———
Installed by _
Inspected by .

DUPONT - FT. MADISON. IOWA
Ba i e r S i t e
Layne-Weste rn
K. Doeden

Method of Instillation
Remarks __________

CME-550 w i t h 8" HSA

Plai./Wall Ho. MW-G
Protect No. 89C7583
Data
Time

7/29/89
8 ; 37 a . m .

Generalized Stratigraphy^

Refer to boring
log MW-G for
deta i 1ed
descr i pt i on

«•
4.
'o
o;
o

Elevation of top of rlaer pipe

2.2)— Height of rlaer above ground

Ground Elevation

UD./Type of aurface e««ina 3.7" Steel
Locking P r o t e c t i v e Cas i nq_____

Type of aurface eeal Concrete

Depth of aurface aeal 3 - 0 '

1.0./Type of rlaer pipe
Threaded PVC

2"/SCH AO

• Type of backfill V o l c 1 a v a rout

Depth of top of aeal

-Type of aeal Fine sand 3 8 . Q - - 3 8 . 0 1

Bentonite Pe l 1e ts 3 8 . 5 ' - 4 0 - 5 ' F ine
sand 4 0 . 5 ' - ^ 1 . 3Depth of top of filter pack

Depth of top of acreen

-Type of filter pack Coarse sand

I.D./Type of ecreen 2"/SCH

(Machine Slot) Threaded PVC

Screen alot alze 0.010"

•Type of backfill below obaervatlon well _
_________Coarse sand____________

Depth of bottom of boring

Diameter of boring

70^-95

702.7

38.5

Depth of bottom of acreen 5 7 - 8 '

Depth of bottom of plugged blank aectlon 5 8 . 0 '

60.5 '

Woodward-Clyde Ccnaultanta



GROUND WATER OBSERVATION WELL REPORT

Pro|«ct Name
Location
Installed by .
Inspected by

DUPONT - FT. MADISON. IOWA
Ba ier Si te

Layne-Western
D. Jorgenson

Mobile B-61 wi th 8" HSA

Plez. /Well No. MW-H
Protect Mo. 89C7583
Date
Time

7/30/89
5 : 3 3 p.m. completed

Method ol Instal lat ion.
Remark* V o l c l a y i n s t a l l e d on 7/31/89

Generalized Stratigraphy^

Refer to bor i ng
log MW-H for
deta i1ed descr i p-
t ion

0
'o
b.
o

•̂

««

*N
V

$

Hi

*

4

°i
'O

6

i
* ——
-« ——
i ——
•^ ——

i ——

^ ——

Elevation of top of riser pipe

>— Height of riser above ground ±2 .0 '

Ground Elevation

UD./Type of surface eaainn 3 - 7 " / S t e e l
Locking P ro tec t i veCas inq___

Type of surface seal Concrete

Depth of aurface aeal 3 - 0 '

I.O./Type of riser pipe 2"/SCH
Threaded PVC

Type of backfill V o l c l a v Grout

Depth of top of aeal

Type of aeal Buf fer sand 19 .0 ' -19 .6 ' ;
Bentonite pel lets 1 6. 0 ' - 1 9- 0' ; Buffer
Sand of filter pack

Depth of top of acreen

Type of filter pack Coarse Sand

I.D./Type of acreen. 2"/SCH

(Machine slot) Threaded PVC

Screen slot size 0.010"

Depth of bottom of screen

706.76

70<4 .8

16 .0 '

13.0 '

21 .9'

36.9 '

Depth of bottom of plugged blank section 37- 1

• Typs of backfill below observation well _
F i l t e r pack with bentonite pellets 5^.0'-55-0'

Depth of bottom of boring

Diameter of boring ____8"

3 5 . 0 '

Woodward-C lyde Consultants



GROUND WATER OBSERVATION WELL REPORT

B a i e r S '
Prolact
Loe.t.on
Inatallad by .
Inapactad by
Mathod of Installation
ftamarka __________

DUPONT - FT. MADISON. IOWA

Layne-Western
K. Doeden

CME-S50 w i t h 8" HSA

Piai./w«ll No. _ MW'I
Prolact No. 89C7583
Data 7/28/89
Tim. 9 :52 a . m .

(toncralltad Stratigraphy^

Refer to boring
log MW-I for
deta i1ed
descr i pt ion

"N

'Coarse sand 3 5 . 0 ' -
36 .0 ' ; Bentoni te
pel le ts 3 6 . 0 ' -38 .0 ' ; ' '
Coarse sand 3 8 . 0 ' -
39 .5 '

Elavatlon of top of rlaar plpa

2 i *tHeight of rlaar abova ground

Ground Elavatlon

UO./Typa of aurfaca e««ino 3 -7 " /S tee l
Locking Protect ive Casing _____

Typa of aurfaca aaal Concrete

Depth of aurfaca aaal 3 - 0 '

I.D./Typa of rlaar plpa 2"/ SCH
Threaded PVC

•Typa of backfill V o l c l a y Grout

Oapth of top of aaal

•Typa of aaal F ' ne sand 1^9'-1 5-V".
Bentonite P e l l e t s 1 5 • **' ~ 1 7-V'. Fine

Dapth of top of flltar pack

Dapth of top of acraan

•Typa of flltar pack Coarse sand

I.D./Typa of acraan. 2'7 SCH
(Machine s l o t ) Threaded PVC

tcraan alot alia 0.010'

Oapth of bottom of aeraan

705-6*4

7 1 * 4 . 2

17.V

1 9 - 8 '

3 * 4 . 8 '

Dvpth of bottom of pluggad blank aactlon 3 5 - 0 '

•Typa of backfill balow obaarvitlon wall _

Dapth of bottom of boring

Dlamatar of boring

W o o d w c r d - C l y d a Conaultanta



GROUND WATER OBSERVATION WELL REPORT

Project Name DU PONT - FT. MADISON, IOWA
Location Ba i er Si te
Installed by Layne Western
Inspected by B. Hedenkamp
Method of Initiation CME 550 w i th 3" HSA
Remark*

GENERALIZED
STRATIGRAPHY

Refer to boring
log MW-J for
deta i1ed
descr i pt ion

D

I

4 -Medium sand W30
\ 56.5-57.0'; bento-

n i te pel 1e ts 57 .0 ' -
58.0'

Plei./We« No ~
Project NO. 89C7503-1
Data 5/2-3/90

Time 8:00 p.m.

Elevation of top of riser pipe 7 0 * 4 . 1 6

Height of riser above ground 1 .3 '

•» Ground Elevation

I.D./Type of surface casing 3 - 7 " /
Steel Locking Protect ive Casing

Type of surface seal Concre te

Depth of surface seal 5 .0 '

I.D./Type of riser pipe 2" Sen. ^0
Threaded PVC

Type Of backfill "Pure Gold" grout

Depth of top of seal

Type of seal Bentoni te P e l l e t s

Depth of top of filter pack

Depth of top of screen

Type Of filter pack Medium sand
AO/30 (Musca t ine )

I.D./Type of screen 2" Sch. ^0
Threaded PVC

Screen slot size °-01° incn

Depth of bottom of screen

Depth of bottom of plugged bank
section

- Type of backfill below observation well

Depth of bottom of boring
Diameter of boring _ 8"

702.3

36.0'

39.0 '
1 4 1 . 0 '

56.0'

56.5'

58 .0 '

Woodward-Clyde Consultants



GROUND WATER OBSERVATION WELL REPORT

Project Name DU PONT - FT. MADISON, IOWA
Location Ba ier S i te
Installed by Layne Western
inspected by Bret Hedenkamp
Method of Installation CME 550 w i t h 8" HSA

Remark*

GENERALIZED
STRATIGRAPHY

Refer to boring
log MW-K1 for
deta i1ed
descr i pt i on

LJ

Ptez./Wel No ~
Pro,ectNo. 89C7583-
Oata 5 /1-2/90

Time 6:0° P- m -

Elevation of top of riser pipe

Height of riser above ground 1 • 6'

Ground Elevation

I.D./Type of surface casing 3.7"/
Steel Locking Protect ive Casing

Type of surface seal Concrete

Depth of surface seal 5 - 0 '

I.D./Type of riser pipe 2" Sch- ^°
Threaded PVC

Type Of backfill "Pure Gojd" g_rout

Depth of top of seal

Type Of seal Bentonite Pe l le ts

Depth of top of filter pack

Depth of top of screen

Type Of filter pack Medium sand
^0/30 (Muscat ine)

I.D./Type of screen 2" Scn- *»°
Threaded PVC

Screen slot size 0.010 inch

Depth of bottom of screen

Depth of bottom of plugged bank
section

Type of backfill below observation well
Medium sand 0̂/30

Depth of bottom of boring
Diameter of boring _ 3"

705.61

70*4.05

5.0'

^8.0'

58 .0 '

58 .5 '

65.0 1

Woodward-Clyde Consultants



GROUND WATER OBSERVATION WELL REPORT

Project N«m« DU PONT - FT. M A D I S O N , IOWA
Location Baier S i t e
ln»t«Jl«d by Layne Western
Inspected by Klaas Doeden
Method of Insulation P la in States MR300F w i th 8" HSA
Remarks

Pbi./WM No MW-K2

Proj.eiNo. 89C7583-1
oat. 6/7/90
Tim* 7 :30 a.m.

GENERALIZED
STRATIGRAPHY

Refer to boring
log MW-K2 for
deta i1ed
descr i pt ion

5c

I

LJ-

Elevation of top of riser pipe 705.85

Height of riser above ground 2 . 2 '

•« Ground Elevation

I.D./Type of surface casing 3-7"/
Steel Locking Protect ive Cas ing

Type of surface seal Concrete

Depth of surface seal 3 - 0 '

I.D./Type of riser pipe 2" SCH. ̂ 0
Threaded PVC

Type of backfill "Pure Gold" grout

703.7

Depth of top of seal 1 1 5 . 0 '

Type Of seal "Envi ropkjg" pe l le ts
115.0 ' -118.5 ' ; Fine sand 118.5 1 -119.0 '

Depth of top of filter pack

Depth of top of screen

Type of filter pack Medium sand
W30 (Muscatine)

I.D./Type of screen 2" Sch. ^0
(Machine slot) Threaded PVC

Screen slot size 0.010"

Depth of bottom of screen

Depth of bottom of plugged bank
section

Type of backfill below observation well
Medium sand 1»0/30_

119.0'

121.0 '

Depth of bottom of boring
Diameter of boring _ 8 inches

136.0'

136.5'

1*40 .0 '

Woodward-Clyde Consultants



JACOBS B̂ GNEÊ NG GROUP BsC.
AOV&MCIO SYST1MS DIVISION, ALBU4UIMUI OPflAT)ONS

BOREHOLE/WELL CONSTRUCTION LOG
in- (^LOCATION ID; Fedler JU FIELD REP: Bili ftre^flm

APPROX. SITE COORDINATES (FT.): N______________E_______
GROUND ELEVATION (FT. MSL):_________ .COMPLETION DATE:,

BOREHOLE SUMMARY CONSTRUCTION TIME LOG

: LR1LLER: ^>qn CcVrL
1

^nn.T^R unllir« I

RIG TYPE: LKAF-l^C

D:T TYPE

— o 1 1 £>W 6 fff fTT\

HOLE
DIA •
(In.)

—

EN.- •
DEPTH

(ft.)
r 1 er

FLUID
TYPE

_

i

CASING SUMMARY |

CASING
TYPE*

M
: ]
c

j

bcr

DESCRIPTION

itrtnfp DP

filter taLk
• 01

? \sa\t

i

llrT<

DIA.
(in.)

—

! —
5 lot PVC cttk<ffl

idule 40 PVC

* P-Protactiv.

2
2

END*
DEPTH

(fO

•*£s
<-9ll, — r » i

53.0

6-Scr««r« 8-Bltnk O-Optn N-Non«

•>0ectn from Top Of Casing

WELL CONSTRUCTION

COSE*
/-»

F
Q

r*.

^

i

V>rrN-|
ST

DESCRIPTION

Tinif"e pe lifts

r/i
bentRn.te pellrt-S

"

* 3 - BiCkta 0 -

END*
DEPTH

(ft.)
(ol-S

ACTIVITY

DRILLING

CASING

FILTER PACK

S2AL

BACKFILL

DEVELOPMENT

OTHER

1

START

DATE TIME

7/ 1/tO

-cc

*~* * 5"

oaoo

END
TIME

•MiO

I4-2O

1*500

! 0 ^4 O
1 "^ C^^

WELL DEVELOPMENT

^P!

M40

l

i

1 ————————
*COMMENTS:JEu
r jj ^ufcinC ^r^n i

~<t \f.\ie\npfY\f>r\1~ ir^rlu/i/yJ

DiAWî iioc wiTh OE.Ddir

———— • /\r\if>\nrmrf\t i^urwn TT Kf.nt(^r>in£ <dr\/y
6*«l F - F«»r Pack , ' u '' Yllr» ——— ! — •- I r « ^ J /

• S»oin from Qround Surf«c« Ipf rolA6*i^(J ^"M Ofl llpf>^. AnCî /1 nî Tlll̂ "



1ACC6S ê GNEKNG GROUP NC
ADVANCtD STtTtMt DCVIIION Al>V*UIMUI

WELL COMPLETION RECORD

X"23 LOCATION iP; Frrllgr JLJ DATE INSTALLED:SITE ID:_^

APPROX. SITE COORDINATES:(FT.) N _______
OPEN AREAJ>ER LINEAL FT. (IN2/FT.)_______

FORMATION OF COMPLETION:______________

FIELD RFP - ^\\\ 6rr<hft.ry»_________ DRILLER: . Ta

WELL CASING
DIAME.TER (In)

HOLE DIAMETER (In)

PVC

GROUND SURFACE

J^ R Dri 11 mC

WELL CASING
TYPE

HT. ABOVE
(to

SEAL
TYPE

SEAL
LENGTH

(ft)

FILTER
PACK
TYPE

FILTER
PACK

LENGTH
(ft)

BACKFILL TYPE

SLOT
O P E N I N G

(In)

.01

t Cob.5

OPEN OR
,c- SLOTTED
0 I P W f t T W

<
i

(ft)

ni AWk-

0 ,,A»

I

\ 1 1/
1 G£' 1

CASING
LENGTH.

( f t )

COMMENTS:

it n_ » i _
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N MAP:

?
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3 ——————— i

NOT Ti
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H
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»
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JE JACOBS B4GWKWG GROUP INC,
AOVANCID SYSTIMS DIVISION. AL«U«UI»«UI OPtlATIONS

BOREHOLE LOG (SOIL) Pag«lof_Z
A

A

?££ff
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JL2 a

*2fe- ^
^\ >Q
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GROUNDWATER LEVELS
DATE TIME DEPTH (ft.)

>TION

UJ
a.

a

\

icu

,

ID

A.UE

t5£E7is

x%™

b-5.2*
R-5.2'
3%" USA

EACKCL.

am
vA

N uses VISUAL CLASSIFICATION

«J * *•' ' 1 (__1^^^^^J I I ^fc 1 * ̂ ^Tl ̂ Li» ^VN ̂ ^1 J^^^ *«̂ ™^̂ ^ ̂ * \^0 m*0^ 1 / ^% 1 | ̂ ^^T f ̂ ^iJt ^^J

ft^j^J F l̂̂ "* \3n^ • ^^V^pe*-4r\^) ^Vvf"t^OY^I
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M
1

A
O

3
1

M
llO

H
V

t

aa:i
RIPT

JE

ON

JACOBS B*3INffiaNG GROUP INC
ADVANCED ftvsmn mvtMOM. AIMMUIMM OHIATIOM*

BOREHOLE LOO (SOIL) Page 2 of 12
A
M
i~±

SI
SI
N
Ql
Dl
01
D/
D>
Fl

TE ID:
TE CC

!Vft,Af X'23 I OCATION ID- Ffti|f/->TL2
)ORDINATES (ft.):

P
BOUND ELEVATION (ft. MSL): _
RILLIN
RILLIN
^TE S1

KTEC(
ELD R

Q MPTMOIV ^'^' *^* "/SHJT *AKM«. sAMHOt
Q CONTR.- vTS-R, I)riU(r^
TARTPO: 2A Tmna. l^fV
5MPLPTPn: |3T,ilv W<?n
pp • Bilf ftrpskvi*4"»

GROUNDWATER LEVELS
DATE TIME DEPTH (ft.)

Ula.
>•
K

|

\ '

ID PiR * '"
coMWCWTJ

3VHSA
y3"5mr
BARPEi.
SAMPLER

1A
PUSH 4

b-&£>'
R-^0'

^fa" ̂ SA

w/V'
SPL«T

e>A^W<EL
SAfAPUW

am
vA

N

)

uses VISUAL CLASSIFICATION

5'LTY-SAUDf u£AM CLAY, strff moist
JK «nxy i5h-kx>»v occ. gruk/el r<%%)<
I/ ll J V/2 a • A.

grtxv/el cor>T«î t or̂ d ^VZ^
irxcrtajaru: vviTh dCpT>>

0 •

. , . , . , . . SAMPLE TY»»
A - Auf*f cutting!

U - 3' 00 2.42* 1.0. tub* »•««•

J E Q - A L - E N Q - 2 S ( 4 / 8 5 )



JE JACOBS INC.
AOVAMCtO SWIMS MVtSIOM, ALMMMIIMUI OMIATIOMS

BOREHOLE LOQ (SOIL) P«o«Jtof J3

LOCATION MAP: SITE ID: LOCATION ID:
SITE COORDINATES (ft.):
N______________ E __________
GROUND ELEVATION (ft. MSL):______
DRILLING METHOD: 3 V HJA y/sft-ir ftAftCEi
DRILLING CONTR.:

STARTED:^

FIELD PPP • RiM

QROUNDWATER LEVELS
DATE TIME DEPTH (ftT

LOCATION DESCRIPTION
SITE CONDITION _____

DEPTH 55 10
4 U•

ID
•BLOWS'-

N
V

A
L

U
E

U8C8 VISUAL CLASSIFICATION

9*-)

\nn

toi

102.

S ILTY-SAAJITY L£AhJ ClAV
dk bnpv^nJtbh

<f
|O%

PUSKS",
D-SO

BARREL
SAMPLE*

O -cobble
COMMENTS:. SAMPLE

A - Au(«r cutting*
$ - J" 00. VS»' 1.0. «r»«* tlm*!*
U - 3' O 0 2.42* 1.0. tu»« »••»•
T - }' O.a lhm-*(««« tlMWy tub*

J E Q - A L - E N Q - 2 3 ( 4 / 8 5 )



•

LOCATION MAP:

JE JACOBS ENGflsCB^NG GROUP INC.
AOVANCID SYITIMS MVIMON. AIMMMMMMI OMIATIONt

BOREHOLE LOO (SOIL) PageJof J3

A SI
S
N
Q
D
D
D

TE ID:
TE CC

^Rjnt Y'£? ' ORATION ID! Fv-^/fif JL2
)ORDINATES (ft.):

p
BOUND ELEVATION (ft. MSDr . , .
ail i ING METHOD- Vrt'^S* ti^H-iT BARREL <WHf*
BIILINQ CONTB • J»»fR Dritl'̂ j Ct*nclt "-«&
ATESTARTPO: 2A Jlme. 111O1

OATF COMPI FTPp: 3 J-u|y Cftfl
FIELD REP.: Bill fifC^n*'* '

LOCATION DESC
SITE CONDITION

DEPTH

104

If)**

10k,

101

inft

[fl^

- -
10
« u

o

S|

RIPTI

Ula.

g

^̂

./

GROUNDWATER LEVELS
DATE -TIME DEPTH (ft.)

ON

to

COMMENTS: LacMt_a±b
/Tr'Tsr Tslii£ vlfl6* f^vGWf/vT
\A/il~h hnrfCM n*^\itO^fl QT

~~T1 i J^ Ml ̂U LU T¥ "J

pen • in_
cxxAlAE'JTS

104-̂
PUSH ̂

W/C€UTER
PLVAi-

Iflfl

N
V

A
L

U
E

If t̂ ins.£.-Pt-̂ -|«pp^

uses VISUAL CLASSIFICATION

SiLTY-SAWDY uEAK) CLAV/ stifj^ mplSt
dK b^o^^ish ~ î *^y -̂ppnjK lOjb
zr~{\.\je\ ( <_ l/^"^ir<ty

— cobble i_L?io'~1t^'V

tt) ^"-t- Ty^n)|*̂ i Aowurv fn \n<3 -W SamK i'̂ /j J - ̂ ^"I'iV'io «<>,. ......

J E Q - A L - E N Q - 2 S (4 /85 )
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LOCATION MAP:

•

LOCATION DESC
SITE CONDITION

DEPTH
•rfl

UO

W

U2

\\1

U*

US'

• «

i:<^•«

COMMENTS

•
 A

M
P

II
K

fC
O

V
fM

I o
•S3

U

RIPT

Ul
CL
>
t-

u

>

JE JACOBS B4GN

BOREHOLI
A
M
Ul

SI
SI
N
G
Dl
D
D,
D)
Fl

B3NG
IVtSIOM,

: LOC
TE ID:
TE CC

i GROUP INC

i (SOIL) Pao«2ofl5

(^^PffnT X'23 i nrATiON ID: F«||ft- JL^
)ORDINATES (ft.):

P
BOUND ELEVATION (ft. MSL):
RILLIN
RILLIN
KTES-
KTEC(
ELD R

n ucTworv ^~f&\ #/ sn.fr BARREL SAMUS
Q ROMTR • T-*J? Drilling
r ABTPD : Z8 .Tlî e \9ftTf
IMPIFTPnr l̂ .T.Jy KWD
PP • Rl'll /SO^KAMi

GROUNDWATER LEVELS
DATE TIME DEPTH (ft.)

r»w

to
BLOWS-

MR 6 >tr.
COMMfisJTS

PV^HI
&-SO
R-SO

Wa"H«Aste"SPRUES

U4.0
WSM6
D-S.O
R-4.fc

N
V

A
L

U
E

U8C8 VISUAL CLASSIFICATION

S!LTT-SAK)OY LEAM CtAY,s-hff; moî
dk. brpw/nish-gnxy, M.ppr̂ x 10%
^avvcl r<l'A"a*J

SAUPLE TY»»
A - Aw«*t euttingi

U - 3' 00 2.4}' 1.0. lutt* ••**•»

JEQ-AL-ENQ-23 (4/86)



JE JACOBS BYGNEBaNG GROUP INC
ADVANCID STSTVMS DIVISION. ALIIMUIMUI OPItATIONS

BOREHOLE LOQ (SOIL) Psg«lofJ2

LOCATION MAP: £

LOCATION DESC
SITE CONDITION

DEPTH

V

Ilk

\ ["1

uft

U1

l7_O

IZ.I

y

COMMENTS

•
 A

M
P

L
E

M
c
o

v
tn

t o

i|

Rll

SI
SI
N
Q
Dl
D
D
D;
Fl

TE ID:
TE CC

îPn^TV'S 1 OCATION ID; F«ĵ |cr «JL2
JORDINATES (ft.):

BOUND ELEVATION (ft MSL): ..
RILLIN
RILLIN
IkTE S'
^TEC<
ELD R

ft MPTHon- ^'^SA^i-'HT&ARR^ -nftPiBi
Q roNTn • 7-fR E>ri|ALr5
PAPTPD: ZftT^pi- lcWy7
->MPiPTPn- |3 ju w iqqn
FP • P,f'H r̂̂ «,lMr»^

QROUNDWATER LEVELS
DATE TIME DEPTH (ft.>

>TION

UJa.

\ )

i

ID
BLOWS-

3^4 "HSA

SPLIT
BARREL
SAMKJ6R

FVSH^
b-so
R-S.O

3" SPLIT

N
V

A
L

U
E

uses VISUAL CLASSIFICATION

see G.bovt * <LC4
piUTi 5AK)D, StrfP, ̂ itvi/z*i*d/ poorly Aof^L

SAML^ i SIlTrstTff'. î crt) T cr- V-^.or.

' * i

/ 1*?-^/-
5AvWDt SiLJt l_£MJ CiAT, v. ̂ Hf^tVCt^

SAMPLE TV»«
A * Aug«f Cuttings

U - 3* 00. 2.42* 1.0. lu»« umoa

JEQ-AL-ENQ-23 (4 /85 )
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LOCATION MAP:

LOCATION DESCRIPTI
SITE CONDITION

DEPTH

'21

(2.2.

12.3

(2. 4.

us

\2d>

\ 2.7

w «y

COMMENTS

«*
10

o

i!

JE JACOBS BMGW
AQVAMCSD STSTIMS IX

BOREHOLI
A

•S^NG GROUPING
IV1SION, ALMMHMMtM ONIATIONS

E LOQ (SOIL) PagejDofli••^^^0 ^^V^^V^My

SITE ID:
SITE CC
N
QROUNC
DRILLIN
DRILLIN
DATE S'
DATE C(
FIELD R

]VFk*T Jt23_ LOCATION ID: Fadler .TL2
)ORDINATES (ft.):

) ELEVAT
Q METHG
Q CONT
FARTED :
DMPLETE
EP- Bi

ION (ft. M
»n- i>fcvW
B.-.MR r
2fi JLLJTV
3 : 2, T.A k.
It rif^^kvi

SL):
SA M/̂  "SP/lT RACCFL S^M
JriniKV?

§ ^
D

m

QROUNDWATER LEVELS
DATE

ON

TIME DEPTH (ft.)

tu
0.

u

. 1

ID
"BtOWS

ZSHrACNfC

PVSH fO
b-S.D

N
V

A
L

U
E

uses VISUAL CLASSIFICATION

SAJsJDY 5IL.TY LEAK) CUY, v-. sti-Ff^ wet,

s\cnr 3AKJD, stiff ;soaur*.tH
gn^yiftir bf>\. . 4- cr» - ^otxrs^. rwv-lLj «A/fe
sAKtfyr.sicx, v. «1

SAKJb/ al- ̂ iJ+V; Stiff) VfVfKtBdljbrD^Mî r
gray, rvd-coonse g^; cjoony torh^f

SAMPLE TYPE
A - Au(«r culling*
t - 1' 00 1 3«* 1.0. «ft»« ttmol*
U - 3* 00. 2.42* 1.0. tuk« MflWK
T - 3* OO. lhM-««M« tlMWy Iu6»

£i

ii

J E Q - A L - E N Q - 2 3 ( 4 / 8 S )
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LOCATION MAP:

LOCATION DESC
SITE CONDITION

DEPTH

;lft

il̂

13 O

I'M

l"*»2.

i\i

Ml <if

COMMENTS

•A
u
n
i

•I
C

O
V

tM
l

tA
u

ri
f

nc
TM

NC
o

RIPT

JE

ON

<JACOBS WGt«NG
10VAMCIO tTSTlMS DtVtSION,

BOREHOLE LOC
A SI

SI
N
Q
Dl
Dl
D-
D>
Fl

TE ID:
TE CC

ROUNC
RILLIN
RILLIN
KTES1
kTECC
ELD R

r GROUP INC.
AIMMUIMM OMIATIONS

1 (SOIL) P«g«Uofil

[)iiR?nT "̂̂ 3 LOCATION m- Frriler JL2
1ORDINATES (ft.):

) ELEVATION Cft. MSL)!
n uPTwon- "'J-HSA. w/^-'cpLirRABQ^yu*
0 r.ONTP.r T°fR IVilKn.
TABTPn: 2fiJ"«Apffr l^^
•iUPl PTPO: >^ Jli y I*WO
PP • Bill firr^JfiAirr^

QROUNDWATER LEVELS
DATE TIME DEPTH (ft.)

UI

I)

,

to
*****
PER • Ih.

Oo*A*^CKTf5

I2 .̂(

SPLfT
BARREL
SAMPLER

N
V

A
L

U
E

U8C8 VISUAL CLASSIPICATION

S^f^OY S|iJT\ v. StifR bcowniSh^OJ-y,̂ ^
/.•f jr-COfl/3«, p«re>r(y ^orTCgl/ off <yn>,yg^

127-6

/

121.2

bro^^'Sh -^nwy/ f ^r-o-iecLc^

SAU»tF TY»*
* - »«»•* cuttings

—————————————————————————— . ————————————— —————— f - »• 0 o i »•• I n «*.. -t-ff-
U - 1' 0 D. 2.42* LO IwM Mima

JEQ-AL-ENQ-23 (4 /85)
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LOCATION MAP:

LOCATION DESC
SITE CONDITION

DEPTH

V?>4

\^t^

\^L*

1^7

[\f*>

1V1

w«y

COMMENTS

•A
U

P
L
I 

1
H

fC
O

V
lf

tl

•A
u

ri
f 

1
M

T
A

IM
O

RIPTI

Ula.

U

JE JACOBS B^GNffiaNG
AOVANdO STVTIIM OIVISIOM,

BOREHOLE LOC
A
N

F GROUP INC.
AlMMUfMIM OPMATtOK*

I (SOIL) Psge/lof J3
ftlTF m- DuPonf X-23 1 OCATION ID: E-^W .Tt2
SI
N
G
Dl
D
D,

TE COORDINATES (ft.):

ROUND ELEVATION (ft. MSL):
RILLING METHG
RILLING CONT
*TE STARTED:

DATE COMPLETE
FIPIO RPP • R.\

»0- ^'/a^ H5A »V/^" SPLIT RAffRCLSAM
R * > *%^C II*— « 1 1 M% .^

• t i^^_* ^^ ' JWi 1 1 fll*

J * 1 ~-^ ^J *-*• l^rf ll^ltJ

[ f^rr^vL**\

GROUNDWATER LEVELS
DATE

ON

10
BLOWS

PER • IB.

3%* HSA

spur
BARREL
SAMPLER

N
V

A
L

U
E

uses

TIME DEPTH (ft.)

VISUAL CLASSIFICATION

S A N D, 1 oo*e, S ̂ tkro-t̂  b ro +it\\*£\-Gt*

135.8
s*Msit>t SILT;/ sti'f^wc^ b«7>*^ îiK-

S^LTV SA^JDYl£^KJ CuAV/ V. «,T1-ff yy/^f
bro^/'̂ ish~^ri^y/ .-- . -

... , SAMPIF TVP*
* - Auger cutting*

U - 3* 00. JO' 10. tub* »«<••

£fi

9

7/

J E Q - A L - E N Q - 2 S (4 /85 )
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LOCATION MAP:

LOCATION DESC
SITE CONDITION

DEPTH

mn

IMI

m?

luH

IUU

.,

COMMENTS

-

•
 A

M
P

II
H

IC
O

V
E -*1

RIPTI

Ul

^

JE JACOBS BMGM
ADVAMCSO SVSHMS 01

BOREHOLI
A
M

BMMG GROUP INC.
IV1SION. AlStMUIMUt OMIATIONS

• LOO (SOIL) PsotBof J2
SITE ID:
SITE CC
N
QROUNC
DRILLIN
DRILLIN
DATE S-
DATE C<
FIELD R

îPnnf X"-22 i OCATIOW in- P/^tU*- Tl 1
)ORDINATES (ft.):

5 ELEVATION (ft. MSL): _-.
Q MPTHQP- ?%"H
IQ CONTR.: .IjR '

<^ fJfGftJTEtt PUJ£
VillTrv

PARTPO: ZRJu^e W«?fT
3MPLPTPD: Î .V
PP • V^ill £r«h*1̂ ^

QROUNDWATER LEVELS
DATE TIM

OM

ID

B1UWB
PiU « Hw

3VHSA

N
V

A
L

U
E

uses

E DEPTH (ft.)

VISUAL CLA8SIPICATION

SlLTV SAMD^ uEAU CLAt, V. Sti-p^ W^t)

B.0.H. IW .̂0'
ryjo REFUSAL
OV/ATE/? encovtfj
$££ D/A6^AM

Eff£0 AT fefcO 'AAO / 15 ̂  •

SAMPLE TYPE
A - Au«*r culling*
• - 2* 00 1.3t* 1.0. «X»« •«mot«
U - 3* 00. 2.42* 10 tub* Mme«i

• T - 3* OO. thm-«(»*« (***v tub*

ihi
VI

JEO-AL-ENO-23 (4 /8S)
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BAIER SITE PIEZOMETER INSTALLATION REPORTS



BORING LOG
LEGEND AND NOMENCLATURE

Items shown on boring logs refer to the following:

1. Depth - Depth below reference elevation, ground surface unless
otherwise shown

2. Sample - Types designated by letter

D - Disturbed sample, obtained from auger cuttings or wash
water for classification purposes only

S - Split-spoon sample, obtained by driving 2-inch split-spoon to
determine penetration resistance and allow classification

C - Liner tube sample, obtained by penetration of thick, wall
sampler containing 2-inch-diameter liner tubes (California
sampler)

U - Undisturbed sample, obtained by penetration of minimum
3-inch-diameter, thin-wall tube using an open or, where
Indicated, fixed-piston sampling head

Rec - Recovery is expressed as a ratio of the length recovered to tht
total length pushed or driven (in inches). I.e., 8

T?
Resist - Resistance is designated as follows:

P - Sample pushed in one continuous movement by hydraulic rig
action, maximum hydraulic pressure shown where pertinent

6g - Numbers indicate blows per 6 inches of sampler penetration
when driven by a 140-pound hammer falling freely 30 Inches. The
Standard Penetration Resistance is the number of blows for the
last 12 Inches of penetration of the split-spoon sampler, e.g.,
15. Note that a blow count can be given for the California
sampler, but this 1s not the Standard Penetration Resistance.

3. Description - Description of material according to the Unified Soil
Classification: word description gives soil constituents, consistency
or density, and other appropriate classification characteristics.
Unified Soil Classification symbols are shown on the USC column.
Geologic names, where appropriate, are shown under Special Notes. A
solid line Indicates stratlgraphic change; a dashed line Indicates
approximate location of stratigraphlc change.

4. Special Notes and Field Observations - Pertinent observations made by
inspector during drilling Including type of boring, free water level,
water seepage, fluid loss, hole termination depth, etc.

5. Legend -Legem
HSA - Hollow stem auger
CFA - Continuous flight auger
ATD - At time of drilling
AD - After drilling
OWL - Drill water loss
DWR - Drill water return
BOB - Bottom of Boring

Water depth at specified
time after drilling

Water entry depth at time
of drilling



GROUND WATER OBSERVATION WELL REPORT

Project Name Du Pont - Ft. Madison, Iowa Pler/Wal No p~ 1
Location Baier S i t e Project No. 8907583- 1
Installed by Bret Hedenkamp Date 5/13/90
Inspected by Bret Hedenkanp Time 1 : 00 p .m.
Method oflnatallatlon Hand Auger
Remarka

GENERALIZED
STRATIGRAPHY x^-, ——— . —— .„, ———— +

Refer to bor ing ' ^
_ log P- 1 for c.

deta i led ' '
descr i pt ion ~

\

1
I
i

-1

-

•4

\

4

-

-4

-i

1

-4

-t

^

^
^~

^
—
—
—

^
—
—

*—

1—

«

•*

7.

ŷ̂

•«

•*

-.-

Elevation of top of riser pipe 660.30

•* Height of riser above ground 2 . 5 '

^N--- •• •• •* Ground Elevation 657.8

^•~-- I.D./Type of surface casing N//A

^
^ . i

•*-. Type of surface seal N/A

•» Depth of surface seal ^ .5 '

I.D./Type of riser pipe 2" Sch. ^0
Threaded PVC

» Type Of backfill "pure Gold" grout

* Depth of top of seal ^ - 5 '

Type Of seal "Erwiroplug" p e l l e t s

•*- --— -— - Depth of top of filter pack ^ . 5 '

•*- Depth of top of screen ' * • '

•- Type Of filter pack Medium sand
W30 (Kusca t ine )

I.D./Type of screen 2" Sch. ̂ 0
(Machine S lo t ) Threaded PVC

Screen slot size _ 0 .010 inch

• - - - - - Depth of bottom of screen 9 - 5 '

,. - Depth of bottom of plugged bank
section 1 0 . 0 '

- - - - Type of backfill below observation well
Medium sand W30

*•• Depth of bottom of boring 10 .0 '
-• — - - - - - Diameter of boring, 3"

Woodward-Clyde Consultants



GROUND WATER OBSERVATION WELL REPORT

Project Name DU PONT - FT. MADISON
Location Ft. Madison, Iowa
installed by K. Doeden
inspected by K. Doeden

IOWA

Method ot Installation
Remark*

GENERALIZED
STRATIGRAPHY

Refer to boring
log P-2 for
deta i1ed
descr i pt ion

Hand Auger

u

Plez./Wal NO P~2

Project NO. 89C7583-
D... 5 /13/90

Time 2 :25 p.m.

Elevation of top of riser pipe

Height of riser above ground 1 • 5 '

Ground Elevation

I.D./Type of surface casing N/A

Type of surface seal N/A

Depth of surface seal 2 .0 '

I.D./Type of riser pipe 2" Sch. ^0
Threaded PVC

Type of backfill '''Pure Go ld "_g rou t

Depth of top of seal

Type Of seal Bentoni te pe l le ts

Depth of top of filter pack

Depth of top of screen

Type Of filter pack Medium sand
W30 (Muscat ine)

I.D./Type of screen 2" Sch. kQ
(Machine S lo t ) Threaded PVC

Screen slot size 0.010 inch

Depth of bottom of screen

Depth of bottom of plugged bank
section

Type of backfill below observation well
Medium sand W30

Depth of bottom of boring
Diameter of boring _ **"

6^6.86

2.0'

3 - 5 '

6.5'

7.0'

7 . 5 '

Woodward-Clyde Consultants



GROUND WATER OBSERVATION WELL REPORT

Project Name DU PONT - FT. MADISON, IOWA
Location Ba i er S i te
installed by Bret Hedenkamp
Inspected by Bret Hedenkamp
Method of Installation Hand Auger
Remarks

GENERALIZED
STRATIGRAPHY

_ Refer to bori ng
log P-3 for

~deta i 1 e d
-descr i pt ion

Plex./Wel No p~3
Protect No. 89C7583- 1
Date 5/12/90

Time a.n.

Elevation of top of riser pipe

Height of riser above ground ' •

Ground Elevation

I.D./Type of surface casing N/A

Type of surface seal N/A

Depth of surface seal 2 .0 '

I.D./Type of riser pipe 2" Sch. ^0
Threaded PVC

Type of backfill "Pure J;old"_grout

Depth of top of seal

Type Of seal Bentonite Pe l l e t s

Depth of top of filter pack

Depth of top of screen

Type of filter pack Medium sand
^0/30 (Muscatine)

I.D./Type of screen 2" Sch. ^0
Threaded PVC

Screen slot size _ 0.010 inch

Depth of bottom of screen

Depth of bottom of plugged bank
section

Type of backfill below observation well
Medium sand ^0/30

Depth of bottom of boring
Diameter of boring _ _ . _ _ ' * "

651.60

6^9.8

2 .0 '

5.0'

7.0'

7 .5 '

8.0 '

Woodward-Clyde Consultants



GROUND WATER OBSERVATION WELL REPORT

Project Nama DU PONT - FT. MADISON, IOWA
Location Ba ier S i te
Installed by K. Doe den
Inspected by K« Doe den
Method of installation Hand Auger
Remarks

GENERALIZED
STRATIGRAPHY

"Refer to boring
_log P-k for
deta i1ed

"descr i pt ion

n

Plez./Wel No p~it

ProjactNo. 89C7583-1

Data 5/12/90

Tima - :2° P - m -

Elevation of top of riser pipe

Height of riser above ground 2 . 1 '

Ground Elevation

I.D./Type of surface casing tJ/A

Type of surface seal N/A

Depth of surface seal 3.0'

I.D./Type of riser pipe 2" Sch. ^0
Threaded PVC

Type Of backfill ."Pure Gold"_grout

Depth of top of seal

Type Of seal Bentonite Pe l le ts

Depth of top of filter pack

Depth of top of screen

Type Of filter pack Medium sand
^0/30 (Muscatine)

I.D./Type of screen 2" Sch. ^0
Threaded PVC

Screen slot size __ 0.010 inch

Depth of bottom of screen

Depth of bottom of plugged bank
section

Type of backfill below observation well
Medium sand 0̂/30
Depth of bottom of boring
Diameter of boring _

6*43.19

3.0'

5.0'

6.0'

8.0'

8.5'

9.0'

Woodward-Clyde Consultants
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[Vfc AOVANCIO STtnalS 0(Vt»OM. lLXU«UtI«UI O*1IAT>ONS

BOREHOLE/WELL CONSTRUCTION LOG
1 C ITP in-. I-iil7:rtX"23 LOCATION in- F-dltrrF-5 FIELD RPP- Bill ^rcsn\r*

APPROX. SITE COORDINATES (FT.)
GROUND ELEVATION (FT. MSLV . _

• KJ E

COMPLETION DATE: ^~^i^y "9^

BOREHOLE SUMMARY

GRILLE

PiG TY

BIT TYF

R: B.i II (Snr

PE: 3ir»C^ kY
HOLESE DIA •
dn )

:er 1 5

,

CASING.
TYPE*

M
c

&

&*r

^ m,*rr
END » FLU1D

DEPTH ^P'E

^ C
s
1
!

CASING SUMMARY j

DESCRIPTION ^j

serttr'te pelle"te ~
01 cjot PVC *"_ f ^L\ . i ^— •

•vre.^ulft UP PVC 2

• P-Prol*C

END*!
DEPTH

(ft.) t

no (

IC-S
p.

tiv« 6-3c:d»n 0-3l«nK O-Op«n M-Non«

<fr Oeotti from Too of Gating

WELL CONSTRUCTION

TYPEc o - £a

S h
I " s

1c \>r

•a 1

DESCRIPTION

yl»w^4jsp I Vp P/» )«rtC.

ixr.d

arcitt '
Iric

1
.

t 1
» B - BacHfU 8 -

i «> Oaot

END •
DEPTH

^.0
6.5"
fe. l
3.^

B*ai F - FUltr Pack

h from Qround Su'lac*

CONSTRUCTION TIME LOG

ACTIVITY

DRILLING

CASING

FILTER PACK

SEAL

BACKFILL

DEVELOPMENT

OTHER

START

DATE TIME

^/^IC

0 "725

' i "3

\\2C

' 25-

1340

END
TIME

\\2C

\\Z'5
•

1216"

WELL DEVELOPMENT

COMMENTS:



GROUP

^ I I «. ._ - __————

A P P R O X . SITE COORDINATES:(FT.) N
OPEN AREA .PER LINEAL FT. (IN2/FT.)

FORMATION OF COMPLETION

FIELD REP.: Bi\\ "

DATE INSTALLED:
E ———————

WELL CASING
DIAMEJER (In) PvC

WELL CASING
TYPE

HOLE DIAMETER (In)

GROUND SURFACE
^̂ 5

SEAL
TYPE

BACKFILL TYPE

)ROUT

SEAL
LENGTH

(ft)

FILTER
PACK
TYPE

FILTER
PACK

LENGTH
(ft)

SLOT
OPENING

(In)

i——HT. ABOVE
- GROUND (It)

OPEN OR
SLOTTED
LENGTH

(ft)

BLANK
(LENGTH

(ft)

CASING
LENGTH

(f t )

COMMENTS:



•

LOCATION MAP:

LOCATION DESC
SITE CONDITION

DEPTH
o

1

7

3

d

£7

6»

M 4
^ >

COMMENTS

•
 A

M
P

II
N

IC
O

V
tM

t o

it

JE

RIPTION

JACOBS WGWEByNG GROUP INC
ADVAMCtO STSTIMS DIVISION, ALMMUIMUt Off IATIONS

BOREHOLE LOQ (SOIL) Pagelof J§
A

A SI
SI
N
01
Dl
Dl
D)
D/
Fl

TE ID:
TE CC

YvJ^Kt/"^ IOCATION m- Fcdlcr ?'5
•ORDINATES (ft.):

BOUND ELEVATION (ft. MSL):
RILLIN
RILLIN
ME SI
KTECC
ELD R

n uPTwnrv raj-vj nutter ( ̂ "diiv, JrifTtl)
o rnMTR.- TCfi "
•APTPO: LS Jî lv/ IS'lO
•iMPIPTPn: <«T",Jii u N^H
PP • &\\\ <V?*»5.iv!̂ y%

QROUNDWATER LEVELS
DATE TIME DEPTH (ft.)

IU
0.

ID
BLOWS

PER 9 In. IN
V

A
L

U
E

uses VISUAL CLASSIFICATION

S\LTY SAfJDTuEAKl CLAV, ̂ edyoao'̂ f diW

SILTY SA>iErf uEAKi ciA^-vt^-ff, inof^V,
brn d KYvJtTitd/ oiC- ^ootlcii./ '

S îJDf ^iLj] S Î*T*TI v^ot^i f^d(^\^\~ bm •
\V,-f -iofC.t foorly Sorted 2.+ ^-^~

bnny ̂ T^-Tgr, f>eorly iortecj

5AK1D, Sti-ff It raddUsK-bm, v,f. -

SAMPLE TYPtF
A - Au««r cutting*

U - 3* O D 2.42* 1.0. luM »«"V<*

JEQ-AL-ENQ-2S (4 /8S)



JACOBS B4GWBWNG GROUP INC
ADVAMCIO SY.T1MS MVWION, Ak»U«UIMWI OMtATtONS

BOREHOLE LOQ (SOIL)
LOCATION MAP: l LOCATION ID;SITE ID-.Jj

SITE COORDINATES (ft.):
N______________ E ——_______
GROUND ELEVATION (ft. MSL):
DRILLING METHOD: U^yy/1 au/p^fi*^
DRILLING CONTR.: "TC/'- ^
DATE STARTED :JL£
DATE COMPLETED:
FIELD RgP • Rill

GROUNDWATER LEVELS
DATE TIME DEPTH (ft.)

LOCATION DESCRIPTION
SITE CONDITION _____

DEPTH
t

i- to
BLOWS

PER 6 In. z -I uses VltUAL CLASSIFICATION

CLA1/V.Stvff

in

COMMENTS:. SAMPLE TYPE
A - Auf«< cuttmft
• - }' 00. 1 !•* 1.0. «rtv« tunic
U • 3* 0.0. >.4>* 1.0. luM MH«<
T - *' 0.0. lhln>-«»M« »>>•**» tul

JEQ-AL-ENQ-2S (4/88)



APPENDIX C

MCCARL SITE BORING LOGS AND
MONITORING WELL INSTALLATION REPORTS



BORING LOG
LEGEND AND NOMENCLATURE

Items shown on boring logs refer to the following:

1. Depth - Depth below reference elevation, ground surface unless
otherwise shown

2. Sample - Types designated by letter

D - Disturbed sample, obtained from auger cuttings or wash
water for classification purposes only

S - Split-spoon sample, obtained by driving 2-inch split-spoon to
determine penetration resistance and allow classification

C - Liner tube sample, obtained by penetration of thick, wall
sampler containing 2-1nch-diameter liner tubes (California
sampler)

U - Undisturbed sample, obtained by penetration of minimum
3-inch-diameter, thin-wall tube using an open or, where
indicated, fixed-piston sampling head

Rec - Recovery is expressed as a ratio of the length recovered to th«
total length pushed or driven (in Inches), I.e., 8

T7
Resist - Resistance is designated as follows:

P - Sample pushed in one continuous movement by hydraulic rig
action, maximum hydraulic pressure shown where pertinent

6g - Numbers indicate blows per 6 inches of sampler penetration
when driven by a HO-pound hammer falling freely 30 Inches. Tht
Standard Penetration Resistance is the number of blows for the
last 12 inches of penetration of the split-spoon sampler, e.g.,
15. Note that a blow count can be given for the California
sampler, but this 1s not the Standard Penetration Resistance.

3. Description - Description of material according to the Unified Soil
Classification: word description gives soil constituents, consistency
or density, and other appropriate classification characteristics.
Unified Soil Classification symbols are shown on the USC column.
Geologic names, where appropriate, are shown under Special Notes. A
solid line Indicates stratlgraphlc change; a dashed line Indicates
approximate location of stratigraphlc change.

4. Special Notes and Field Observations - Pertinent observations made by
Inspector during drilling Including type of boring, free water level,
water seepage, fluid loss, hole termination depth, etc.

5. Legend -gen
A -H5A - Hollow stem auger

CFA - Continuous flight auger
ATD - At time of drilling
AD - After drilling
OWL - Drill water loss
DWR - Drill water return
BOB - Bottom of Boring

Water depth at specified
time after drilling

Water entry depth at time
of drilling



BORING LOG
i .OF.

PROJECT NAME DU PONT - FT. MADISON

MC-3C

SURFACE ELEVATION

PROJECT LOCATION Ft. Madison. lowa/McCarl S i te
LOGGED BY B. Hedenkamp DRILLED BY Layne Weste rn

711.6_______ELEVATION DATUM____NGVD________

SHEET

PROJECT NO. 89C7583-

DATE 5/9/90

RIG CME-550
WATER ENTERS None

detected ATD

DEPTH

o -

-

5 —

_

-

10 —

-

15 —

20 —

25 —

SAMPLE
TYPE

CS

CS

CS

CS

CS

REC

kO
So

60
So

60
So

60
So

60
So

RESIST

p

p

p

p

p

DESCRIPTION

Loose, low p l a s t i c , organic, Clavey SILT,
_ wi th root ha i rs

Loose, orange-brown, tow-medium p l a s t i c , _
Clayey SILT w i t h desiccation fractures

— —

Very s t i f f , gray, h i g h l y p l a s t i c CLAY with
s i l t , iron s t a i n i n g (?) and roots present —

- Becoming dark bl acki sh-brown with roots and-
trace of sand

"

Becoming gray with red m o t t l i n g and
— manganese (?) staining, w i t h fractures, —

w i t h root hoi es

~ Becoming dark olive brown with sand and ~
gravel, with manganese (?) nodules and root

~ hoi es ""

Becoming l i g h t gray, with sand and gravel
- and subvertical fractures -

U.S.C

OL

ML

CH

SPECIAL NOTES AND
FIELD OBSERVATIONS

Boring advanced with
8" diameter HSA wi th-
31" diameter CME
continuous sampler —
WC>PL
(Loess) _

(Weathered G l a c i a l
T i l l ) —
WC<PL

-

-

—

™̂

WC<PL ~

WC< PL

uinnniiiaan ri vnc nnycin TIUTO



BORING LOG
OF.

PROJECT NAME DU PONT - FT. MADISON

MC-3C

SURFACE ELEVATION

PROJECT LOCATION Ft. Madison, lowa/McCarl S i te
LOGGED BY B. Hedenkamp DRILLED BY Layne Weste rn

711.6

SHEET ______ _____

PROJECT NO. 89C7583-

DATE 89C7583-1
RIG CME-550
WATER ENTERS None

.ELEVATION DATUM. NGVD detected ATD

DEPTH

25 -

-B

^

30 —

-

-

-

35 —

-

-

-

-

-

5

_

50 —

SAMPLE
TYPE

CS

CS

CS

CS

CS

REC

60
So

60
So

60
So

60
So

0
So

RESIST

P

P

P

P

P

DESCRIPTION

SAME: Very s t i f f , l ight gray, h igh ly
p l a s t i c CLAY w i t h s i l t , and v e r t i c a l and
hor izon ta l f r a c t u r e s

_ —

-

Becoming s t i f f , reddish-brown, medium-
h i g h l y p l a s t i c _

~ S t i f f , g r a y , low p l a s t i c , C l a y e y S ILT , with"
t race of sand

- —

Loose-medium dense, reddish-brown, 1 ow-
_ -ledium p l a s t i c , C layey S I L T , w i t h t race of _

sand, g r a v e l , and cobbles

-

Dense, moderate ly w e l l graded SAND, w i t h
c lay and s i l t , w i t h hor izonta l f rac tu res

•— —

u.s.c

CH

CL-
CH

ML

ML

sw-
SP

SPECIAL NOTES AND
FIELD OBSERVATIONS

_
WC<PL

—

——

WC^PL

-

—

-

—

WC>PL

—

Moist

—

No sample recovery —
due to cobble in
borehole —

Subsurface descr ip-_
t ion based on
dr i 1 1 ing charac te r -_
i st i cs on 1 y

uinnnuiABn ri vnc rnyemTiyTt



BORING LOG
.OF.

PROJECT NAME DU FONT - FT. MADISON

MC-3C

SURFACE ELEVATION

PROJECT LOCATION Ft. Madison. lowa/McCarl S i te
LOGGED BY B. Hedenkamo PRILLED BY Lavne Wes te rn

711.6_________ELEVATION DATUM _N£y_2__________

SHEET _i.

PROJECT NO. 89C7533-1
DATE 5/9/90
RIG CME-550____
WATER ENTERS None

de tec ted AID

DEPTH

50 -

55-^

60 —

f r65 —

_

70 —

™

_

—

~

75

SAMPLE
TYPE

CS

CS

CS

CS

CS

CS

REC

0
60

0
So

0
So

12

kQ

^8
w

RESIST

P

P

P

35
20

P

P

DESCRIPTION

S A M E : Dense , modera te l y .-;c 1 1 qraded SAND,
w i t h c lay and s i l t , w i t h ho r i zon ta l _ i
f r ac tu res

_ —

—

-

-

-

-

H H

-

Very s t i f f , dark gray, highly p l as t i c ,
S i l t y CLAY, w i th trace of sand

_ _

^^^ __^

W i t h t race o f s i l t , f i ne g ra i ned sand,
~~ and gravel ~~

_ _

— W i t h layers of dense, g ray , poorly g raded ,—
f i ne-g ra i ned sand

— W i t h layer of dense, gray, poorly qraded, —
s i l t y , f i ne gra ined sand

U.S.C.

sw-
SP

CH

w/SP

w/SM

SPECIAL NOTES AND
FIELD OBSERVATIONS

No sanple recovery
due to cobble in -
borehol e

Subsurface descr ip-
t i on based on _
d r i l l i n g character-
i s t i c s onl y

May have highly ——
p las t i c c lay zones

_

-

-

-

^

(Unweathered
Glac ia l T i l l )

_

^^_

—

WC<PL

—

• '

LAJAAAUJMMA * l WAr AAUAIII T A M T d



BORING LOG
OF

PROJECT NAME DU PONT - FT. MADISON

MC- 3C

SURFACE ELEVATION

PROJECT LOCATION Ft. Had i son. lowa/McCarl S i t e
LOGGED BY K. Doeden____DRILLED BY Layne W e s t e r n
711.6_____

SHEET _____ _____

PROJECT NO. 89C7583-1
DATE 6/2/90______

RIG CME-550
WATER ENTERS None

.ELEVATION DATUM NGVD de tec ted AID

DEPTH
75

_

-.

-

.

80 —

-

;
85 —

__

-

90 —

__

-

-

95—

-

_

106-

SAMPLE
TYPE

CS

CS

CS

CS

CS

CS

REC

60
So

60

60
60

37
TO

18
T8~

55
So

RESIST

P

P

P

P

P

P

DESCRIPTION

W i t h layer (5") of very dense, poorly
- qraded, gray, fine-medium qrained sand -

W i t h layer (8") of very dense, poorly
qraded, s i l t y , fine-grained sand

W i t h layer (8") of very dense, poorly
qraded, s i l t y , fine grained sand

— —

With fine gravel

_ With layer (11") of medium dense, poorly _
graded, fine gravel, grading q u i c k l y to

_ fine grained sand -

— W i t h layer (6") of dense, gray, poorly —
graded, f i nc-rud i urn grained '-and

_ W i t h layer (6") of dense, gray, poorly _
qraded, Tine-medium n rained said

W i t h layer (8") of dense, gray, poorly
— graded, fine-medium sand w i t h trace of —

coarse grained sand and fine gravel

Dense, gray, moderately well qraded, fine-
— coarse grained SAND with STTif fine qrav°l —

and trace of s i l t and medium-coarse gravel

Dense, qray, poorly graded, fine-medium _
grained SAND with a trace of s i l t and fine
q rave 1

-

Very stiff-hard, gray, h i g h l y p l a s t i c CLAY,
- with trace of s i l t , fine-coarse sand and -

fine gravel

With layer (3") of dense, qray, Clayey SILT

u.s.c

CH
rV/SP

w/SM

SP-
SW

SP

CH

w/ML

uinnnuiAon ri vnc rnucm TayTC

SPECIAL NOTES AND
FIELD OBSERVATIONS

—

-

-

WC<PL —

-

^ ,

•

—

-

WC<PL

—

—

-

-

-

WC<PL

-



BORING LOG
.OF.

PROJECT NAME DU PONT - FT. MADISON

MC- 3C

SURFACE ELEVATION

PROJECT LOCATION Ft. Madison, lowa/McCarl S i t e
LOGGED BV K. Doeden____DRILLED BY Layne Western
711.6_____

SHEET 5

PROJECT NO. 89C7583-1
DATE 6/2/90______

RIG CUE-550_________
WATER ENTERS None

.ELEVATION DATUM NGVD detected ATD

DEPTH

100-

_

—

-

105—

-i

110—

_

_*

_

-

1 15—

-

-

120—

^

-

125—

SAMPLE
TYPE

CS

CS

CS

CS

CS

RECn

kQ
50

k6
£0

60
So

60
So

60
So

RESIST

P

P

P

P

P

DESCRIPTION

Dense, g ray , moderate ly w e l l graded, f i ne -
- coarse grained SAND w i t h so-ie s i l t and fine-*

coarse gra ined gravel
_ —

-

— mm

_ Ve ry s t i f f - h a r d , gray , h igh l y p l a s t i c CLAY _
w i t h t race o f s i l t , f i ne -coarse

W i t h l aye r (6") o f very s t i f f , redd ish -
brown, h i g h l y p l a s t i c CLAY

_ W i t h pockets and lenses (1-2") of dul l _
reddish-brown, interbedded in gray CLAY

- and a s i n g l e subve r t i ca l f r a c t u r e w i t h ._
redd ish -b rown iron s t a i n i n g

W i t h layer (3") of dense, ooor ly graded,
ned ium- f ine gra ined sand —

- W i t h pockets and lenses ( 3") of dul l
reddish-brown to o l ive drab, very s t i f f ,

- h igh ly p l as t i c CLAY w i t h t race of coarse
sand and f ine-medium grave l

"

— Beconing dull reddish-brown —

~ Beconing gray ""

U.S.C

SP-
SW

CH

SPECIAL NOTES AND
FIELD OBSERVATIONS

-

_

-

"

WC< PL

«

_•

—

—

-

W-l

WC<__PL -

—

-

-

u. Annui ABA n vnc rnueuiTivTO



BORING LOG

PROJECT NAME DU PONT - FT. MADISON

MC- 3C

SURFACE ELEVATION

PROJECT LOCATION Ft. Madison, lowa/McCar l S i t e
LOGGED BY K. Doeden____DRILLED BY Layne Wes te rn

711.6

SHEET b OF b

PROJECT NO. 89C7583-1
DATE 6/2/90________

RIG CME-550_____
WATER ENTERS None

.ELEVATION DATUM NGVD detected AID

DEPTH

125 -

-

1^0—

150-

SAMPLE
TYPE

CS

REC

60

RESIST

P

DESCRIPTION

SAME: Ve ry s t i f f - h a r d , g r a y , h i g h l y
p l a s t i c C L A Y , w i t h trace o f s i l t , f ine-
coarse gra ined sand, and f ine grave l

-

—— —

U.S.C.

CH

SPECIAL NOTES AND
FIELD OBSERVATIONS

-

Bottom of Bor ing
130.0'

Mon i tor i ng wel 1
i ns ta l led upon _
comp let ion

—



BORING LOG

PROJECT NAME DUPONT

SHEET 1 OF 3
PROJECT NO. 89C7583

MC-^B PROJECT LOCATION Ft. Madi son, Iowa
DATE 8/1/89
RIG Mobi \e B-61

SURFACE ELEVATION

LOGGED BY D. Jorgenson PRILLED BY Layne-Western
712.6 .ELEVATION DATUM NGVD

WATER ENTERS j 28.5'AID

(EL 68^.1)_______

DEPTH

0 -4

5—1

10

15 —

20—

2S

SAMPLE
TYPE

CME ̂
CS

CME
CS

CME
CS

CME
CS

CME
CS

REC

U5

60
So

60
So

60
So

60
So

RESIST DESCRIPTION

Medium dense, light brown, low plastic S i l t
FILL with trace of sand

- Stiff, light reddish brown, low plastic -
Silty CLAY with trace of root holes

Wi t h a hiqhly dessicated lay^r at 5.0' —

Becoming light gray with red mottling

Stiff-very stiff, dark gray with light red
- mottling, highly plastic CLAY with trace of-

gravel and some silt

r "1
_ Very stiff, light red-brown, medi um-hi ghl y_

plastic Silty CLAY with trace to some fine-
_ coarse grained sand _

Firm, light gray and light brown, medium
plastic, Silty CLAY with some fine-coarse
grained sand
Hard, light red-brown, medi um-hi ghl y

_ plastic, Silty CLAY with some fine-coarse _
grained sand

— -

Hard, light gray, highly plastic CLAY

With wet sand seam (2") at 2U.2'

u.s.c

F
1
L
L

CL

CH

CH

CL

CL
C'H

CH

SPECIAL NOTES AND
FIELD OBSERVATIONS

Bo ring advanced with
8" diameter HSA
Dry
(Modified Loess) ~
WC>PL

•Samples obtained
with 5-0' CME
continuous sampler
(CME-CS)

(Weathered
Glacial T i l l ) -
WC>PL

(Oxi di zed)
(Glacial Ti 11)
WC^PL

WC>PL
Wet to saturated
(Oxi di zed
Glacial T i l l )

WC>PL



BORING LOG
SHEET .OF.

PROJECT NAME DUPONT PROJECT NO. 89C7583

DATE 8/1/89

SURFACE ELEVATION

PROJECT LOCATION Ft. Madison. Iowa____________
LOGGED BY D. Jorgenson PRILLED BY Lavne-Western

712.6________ELEVATION DATUM NGVD________

RIG Mobi le B-61

WATER ENTERS - 28 .5 'A ID

(EL 6814.1)

DEPTH

25 -

-

_

"

30 —

_,

_,

35

-

-

'm

-

-

50 —

SAMPLE
TYPE

CME
CS

CME
CS

CME
CS

CME
CS

CME
CS

REC

60
So

60
So

60
So

60

60
So

RESIST
DESCRIPTION

SAME: Hard, l i gh t gray, h igh ly p l a s t i c
CLAY w i t h trace of f ine grained sand

_ _

- -

-

- Hard, l ight red-brown, w i th l ight gray -
mot t l ing , med i um-h i ghl y p l a s t i c , S i l t y

— CLAY w i t h f ine-coarse grained sand and —
gravel

__

-

- —

- W i t h trace to some f ine-coarse grained sand _
and grave l

_ —

_

_ —

— ~~

Dense, g ray , f ine grained SAND becoming
l ight brown, f ine ora ined and S i l t v

u.S.C

CH

CL
C Mn

S.P
?M

SPECIAL NOTES AND
FIELD OBSERVATIONS

WC>PL

_

^ —— Water detected
AID

-

(G lac ia l T i l l )
(Ox id ized)

—
WC = PL

_

—

Ver t i c l e fracture —

_
Hor izon ta l f rac tu re
W i t h numerous —
ve r t i c l e f rac tures

—

J

-i

(Gl ac ia 1 Al 1 uv i urn)
Wet

uinnnuinn.ri vnt rnucin TIMTC



BORING LOG
SHEET 3

PROJECT NAME DUPONT

MC-^B Ft. Madison, Iowa

SURFACE ELEVATION

PROJECT LOCATION .
LOGGED BY D- Jorgenson DRILLED BY Layne-Western

712.6________ELEVATION DATUM______NGVD_______

PROJECT NO __

DATE 8/1/89

RIG

89C7583

Mobile B-61
WATER ENTERS.

(EL 68^.1)
2 3 . 5 ' A T D

DEPTH

50 -

55—

t>u—

_

65—

-

70_

75 —

SAMPLE
TYPE

CME
CS

CME
CS

REC

60
50

60
6~0

RESIST
DESCRIPTION

Hard, rod-brown, med i um-h i gh 1 v p l a s t i c S i l t y
CLAY w i t h trace to some f i ne -coa rse grained-
sand and gravel

- W i t h small (2") f ine grained sand pockets

— Becoming brown —

-

Hard, dark g ray , medi um-hi qhl v p l a s t i c _
S i l t y CLAY w i t h trace o f f i ne -coarse gra ined
sand and grave l _

_ —

— ——

- —

— ——

u.s.c

CL
C'H

SPECIAL NOTES AND
FIELD OBSERVATIONS

(Ox i d i zed ~~
Glac ia l T i l l )

WC = PL

-

( G l a c i a l T i l l "
'Jnox i d i zed)

Bottom of Boring
10.0 '

Mon i tor i ng we 1 1
i ns ta 1 led upon _
compl et i on i

-1

_ 1

— |

-

-

-t

uinnntuiin.ri vnc rnn«iii TIHT«



BORING LOG
OF 8

PROJECT NAME DU PONT - FT. MADISON

MC-^C PROJECT LOCATION Ft. Madison, lowa/McCarl S i te
LOGGED BY H. Wi 1 son

SURFACE ELEVATION

__DRILLED BY Layne Western

ELEVATION DATUM________________

SHEET __I__ ________

PROJECT NO 89C758V1

DATE 5/1/90-5/10/90
RIG P la ins States MR300F
WATER ENTERS None_____

detected AID

DEPTH

0 ->

5 —

-

10 —

15 —

-

20 —

-

25 —

SAMPLE
TYPE

CS

CS

CS

CS

CS

REC

1*3
W

6

60
Sc

60
So

60

RESIST DESCRIPTION

Loose, light gray, Clayey SILT

Stiff, l i g h t gray-brown with orange
mottling, medium plastic CLAY with sub-
horizontal dessication

_ F i rm , l i g h t gray- brown , 1 ow pla s t i c CLAY _

-

- -

- —

Becoming medium gray with dark red mottling,
— blocky, stiff, with trace disseminated, —

coarse sand
Becoming orange-brown, with l i g h t gray ~~
mottling, with trace black organic matter

~ and trace disseminated white, cherty, ~
coarse sand and fine gravel

— Wit h occasional veins of calcite —

- -

—— Be com! ng brown with l i g h t gray mottling, ——
with subvertical and subhor i zontal

— fractures, with wood fragments, and with —
lenses (1" thick) of l i g h t gray, clayey

— s i l t -

_ Stiff, medium gray, highly plastic CLAY, _
with rootlets along subvertical fractures

u.S.C

MC

CM

CL

CH

SPECIAL NOTES AND
FIELD OBSERVATIONS

Boring advanced with
2" HSA

-

-

WC<PL
WC_>PL ——

Reamed boring to 1 ̂ LL

using mud rotary to
63' bgs
Pushed 10" steel
welded casing 7" ~
into 63'7" and
g routed outer * ~
anulus w i t h cement/
bentonite grout

—

—

I

—

—

—

WC>PL

lunAnuikon r»i wnr r*Aucm TAUTC



PROJECT NAME

BORING LOG

DU PONT - FT. MADISON

SHEET 2 OF 8

PROJECT NO 89C7583-1

DATE 5/1/90_________

SURFACE ELEVATION

PROJECT LOCATION Ft. Madison, lowa/McCarl S i t e
LOGGED BY M. Wi 1 son DRILLED BY Layne Western

_______________ELEVATION DATUM__________________

RIG PS MR300F
WATER ENTERS None

detected AID

DEPTH

25 ~

_

-

30—

j
1

35 —

_

_

~

140 ——

^

,__,

-

—

50

SAMPLE
TYPE

CS

CS

CS

c

CS

REC

60
SO

60
So"

60
So

60
So

ijQ
So

RESIST
DESCRIPTION

Very s t i f f , medium gray, h ighly p l a s t i c CLAY
w i t h occas iona l d isseminated , coarse sand

W i t h no red-brown mot t l i ng

-

— —

S t i f f , l ight gray wi th orange-brown
_ mott l ing, medium p last ic CLAY, w i t h common _

d issemina ted , f ine to coarse sand and
occasional f ine gravel w i t h poss ib le _
small manganese (?) nodules

— —

_ Becoming orange brown w i t h l ight gray _
mo 1 1 1 ing

~ W i t h occasional f ine-coarse gravel consist-5 7"
ing of sandstone, chert, and highly
weathered grani te

— W i t h common subver t ica l f rac tu res —

"

~ Wi th trace of coarse gravel

"' W i t h subvert ical and subhor i zon tal
f r ac tu res

W i t h veins of l ight gray, s i l t y c lay
— — •

-

••» ^™

u.s.c.

CH

CM

SPECIAL NOTES AND
FIELD OBSERVATIONS

WC<PL

—

-

——

_

%

WC<PL
—

_

—

-

—

-

-

-

iijnnnujABn r*i vnc rnucin TAUTC



BORING LOG
3 OF 8

PROJECT NAME DP PONT - FT. MADISON

MC-^C

SURFACE ELEVATION

PROJECT LOCATION Ft. Madison, lowa/McCar l S i t e
LOGGED BY M. Wi 1 son DRILLED BY Layne Western

______________ELEVATION DATUM________________

SHEET ___ _____

PROJECT NO 89C7583-1
DATE 5/1/90________

RIG PS HR3QQF
WATER ENTERS None

detected AID

DEPTH

50 -

55 —

60 —

65 —

70_

75 —

SAMPLE
TYPE

CS

CS

CS

CS

CS

CS

REC

60
So

<48
SB-

12
12

t',0
£o

60
So

12
12

RESIST DESCRIPTION

SAME: Stiff, orange-brown with l i g h t gray
mottling, medium plastic CLAY w i t h trace of-
fine sand and occasional fine-coarse gravel

Very stiff, dark gray, h i g h l y plastic CLAY
_ With trace disseminated coarse sand and _
~ f i ne g rave 1

Becoming orange-brown with gray nettling

Becoming dark gray

Becoming orange brown

Dense, l i g h t gray, Clayey SILT and dense,
l i a h t brown, ooorly araded. fine SAND
Very s t i f f , dark gray, h i g h l y p l a s t i c CLAY,
with trace disseminated coarse sand and _
occasional fine, unweathered granite gravel
and unoxidized wood fragments _

- With 1" layer of dense, l i g h t gray, fine, -
Sil ty SAND

i_ Becoming olive-brown _

Dense, brown, poorly graded, fine, Clayey
SAND
Hard, dark gray with olive brown, highly
plastic CLAY, with coarse sand and gravel,

—— subvertical streak of stiff, olive-brownf — -
low plastic, Si 1 ty CLAY

_ Hard, dark gray with olive-brown, h i g h l y
p l a s t i c CLAY with disseminated coarse sand
and fine gravel _

_ W i t h 3" layer of loowe brown, poorly _
graded, medium SAND

U.S.C

CM

CH

MC-
SP
CH

SC

CH-
CL
CH

SPECIAL NOTES AND
FIELD OBSERVATIONS

-

*

WC>PL
Stopped d r i l l i n g
5/1/90

Reamed with mud
rotary IV tri- -
cone to 63' bgs.
Flushed 10" welded —
steel surface casing
to 63'7" bgs 5/2/90-

Performed open ~
borehole test on
interval 6V to ~
73' bgs 5A/90

uinnnuiiDn ri vnc rnucniTaurc



BORING LOG

PROJECT NAME DU PONT - FT. MADISON

SHEET ^ OF 8
PROJECT NO 89C7583-1

MC-UC

SURFACE ELEVATION

PROJECT LOCATION Ft. Madison. lowa/McCarl Site
LOGGED BY M. Wilson____DRILLED BY Lavne Western

______________ELEVATION DATUM________________

DATE 5/3/90-5/W90
RIG PS MR3QQF
WATER ENTERS None

detected ATD

DEPTH

75 -

80—1

85̂

90 —

95 —

100—

SAMPLE
TYPE

cs

cs

cs

cs

cs

REC

«*8
TO

60
SO

60
So

60
SO

60
So

RESIST DESCRIPTION

SAME: Hard, dark gray, highly plastic CLAY
_ with trace disseminated coarse sand and

fine gravel, with occasional coarse gravel
_ and thin «1 1") lenses of fine sand

_ Dense, light brown, poorly graded, medium _
grained SAND

Hard, dark gray with olive brown, highly
~ plastic CLAY, with trace disseminated,

coarse chert sand and fine chert and granite
- gravel, with thin «.0.5") subvertical

lenses of sand

With occasional coarse gravel
With 2" layer of dense, brown, poorly

_ graded, fine SAND _

With 3" layer of dense, brown, poorly
- graded, fine SAND ~\

With 2" layer of dense, brown, poorly
graded, fine, Silty SAND

—— With occasional gravel —

u.s.c
CH-
SP

SP

CH

SPECIAL NOTES AND
FIELD OBSERVATIONS

WC>PL

WC>PL

Stopped dr i 1 1 i ng
5/3/90

Resumed dr i 1 1 i ng
5A/90

ujnnnuitan ri vnc r>nucnt T turo



BORING LOG
OF

PROJECT NAME DU PONT - FT. MADISON

MC-AC

SURFACE ELEVATION

PROJECT LOCATION Ft. Madison, lowa/McCar l S i t e
LOGGED BY H. Wi 1 son____DRILLED BY Layne Western

_______________ELEVATION DATUM__________________

SHEET __£. _ ______

PROJECT NO 89C7583-1

DATE 5A/90________

RIG PS MR300F_____
WATER ENTERS None

detected AID

DEPTH

100-

105—

119—

115-

-

_

120—

—

-

125_

SAMPLE
TYPE

CS

CS

CS

CS

CS

CS

REC

60
So

60w

12
12

kQ

60
So

60

RESIST DESCRIPTION

SAME: Hard, dark gray, h i g h l y p l a s t i c CLAY
with occasional disseminated, medium chert -
sand and fine gravel

-

- Wi t h 3" layer of loose, brown, well graded,-
sandy gravel

- W i t h trace disseminated, fine-coarse sand -
and gravel

•̂ BB

-

- With 1" layers of medium-coarse sand —

— —

_ Dense, l i g h t brown, poorly graded, fine _
SAND

_ Becoming medium-coarse sand _

Hard, dark gray, h i g h l y p l a s t i c CLAY with
~ occasional disseminated, medium chert sand ~

Ann r I nc g ra\je \\
Dense, l i g h t brown, poorly graded, medium-

— jcoarse SAND, with trace gravel and wood j —
I — Hard, dark gray, h i g h l y p l a s t i c CLAY, wi t h —

disseminated sand and fine gravel
*— W ith occasional coarse gravel ~

"• Becoming dark gray with o l i v e brown ~
mot 1 1 i ng

Becoming dark gray

u.s.c
CH

SP

CH

SP

CH

SPECIAL NOTES AND
FIELD OBSERVATIONS

WC<PL
—

-

——

Stopped dr i 1 1 i ng —
5A/90

Resumed d r i l l i n g
5/7/90 —

-

—

—

—

—

—

™

-

uiAnnuitan n vnc rnuMiiTAUTO



BORING LOG

PROJECT NAME DU PONT - FT. MADISON

SURFACE ELEVATION

PROJECT LOCATION Ft. Madison. lowa/McCarl Site___
LOGGED BY M. Wi 1 son____DRILLED BY Lavne Western

_______________ELEVATION DATUM__________________

SHEET O OF o

PROJECT NO 89C7583-1
DATE 5/7/90-5/8/90
RIG PS MR300F______

WATER ENTERS None

detected AID

DEPTH

125 -

130—

135—

1^0_

!<*£_

150-

SAMPLE
TYPE

cs

cs

cs

cs

ss

ss

ss

ss

REC

60
£0

60
50

60
50

60
50

16
TU

18
T8~

2k
2T

12
TT

RESIST

>50

2k
>50

>50

>50

DESCRIPTION

SAME: Hard, dark g ray , h igh ly p l a s t i c CLAY
w i t h trace d i ssemina ted sand and f i ne grave_l
and occasional coarse gravel

_ W i t h 2" layer of f ine SAND

W i t h 1" layer of S I L T
— - — —

-

— —

W i t h 2" lense of coarse SAND

- W i t h trace coarse limestone gravel —

_ W i t h k" layer of medium-coarse sand _

_ _

W i t h 5" layer of coarse SAND

- -

Very hard, dark gray, h ighly p l a s t i c ,
S i l t y CLAY w i t h thin layers ( 0.5") of

U C l a y e y S I L T

•• ^~

— Very dense, gray, poorly graded, Sandy S 1 Lf-
w i t h th in « 3") layers of c l a y

U.S.C.

CH

w/SP

w/SP

MS

SPECIAL NOTES AND
FIELD OBSERVATIONS

WC< PL
_

—

-

——

-

—

-

-

m ̂ ^^

-

Sample refused af ter
18 inches -

Resume dr i 1 1 i ng
5/8/90 —
W C < P L

-

ujnnnuifton PI vnc rnuoin T A U T C



BORING LOG

PROJECT NAME DU PONT - FT. MADISON

MC-AC

SURFACE ELEVATION

PROJECT LOCATION pt. Madison, lowa/McCarl S i t e
LOGGED BY M. Wi 1 son____DRILLED BY Layne Western

______________ELEVATION DATUM_________________

SHEET 7 OF 8

PROJECT NO 89C7583-1
DATF 5/9/90______
RIG PS MR30QF
WATER ENTERS None

detected ATD

DEPTH

150-

155—

160—

lr.S_

179-

175-

s
TYPE

SS

SS

SS

SS

SS

SS

AMPLE
REC

12
77

6/6

18
T8~

2k

2k

2k
IF

RESIST

>50

>50

>50

>50

*.

>50

DESCRIPTION

SAME: Very dense, gray, poorly graded,
Sandy S I L T , w i t h th in layers o f c l a y

Very dense, gray, poorly graded, b l l t y ,
f ine SAND
Very dense, gray, poorly graded, Sandy SILT

Very hard, dark gray, highly p las t i c CLAY
— wi th trace disseminated sand and f ine —

gravel

-

— —

- -

- Becoming s t i f f -

— -

_ Becoming very hard, s l i gh t brownish-dark _
gray

u.s.c

MS

^P

MS

CH

SPECIAL NOTES AND
FIELD OBSERVATIONS

-

WC<PL

-

—

-

—

-

-

—



PROJECT NAME

BORING LOG

DP PONT - FT. MADISON

8 .OF. 8

SURFACE ELEVATION

PROJECT LOCATION Ft. Madison, lowa/McCarl S i t e
LOGGED BY M. Wilson____DRILLED BY Layne Western

_______________ELEVATION DATUM_________________

SHEET

PROJECT NO 89C7583-1

DATE 5/10/90_______
RIG PS MR300F

WATER ENTERS None
detected AID

DEPTH

175 -

180

i Q r1 op —— i

190—

-

-

-

195—

200—

SAMPLE
TYPE

SS

ss

SS

REC

2<4
2¥

2k
2T

2A
2T

RESIST

50

50

50

DESCRIPTION

SAME: Very hard, dark g ray , h i gh l y p l a s t i c
C L A Y , w i t h t race d i ssem ina ted sand and f i n e _
grave 1

_ W i t h occasional ca lc i te grades _

- Becoming very dark gray -

- W i t h subvert ical planes (approx. 1mm thick)-
of l ight gray, fine-medium sand

- W i t h greenish-gray dolomite and l ight g r a y —
(weathered orange) rock f ragments

'

- —

— —

-

— —

:

u.s.c
CH

SPECIAL NOTES AND
FIELD OBSERVATIONS

-

-

-

•

^ ̂ _

—

Bottom of Boring
190.0' -

Mon i tor i ng wel 1
i ns ta 1 1 ed upon ~~
complet ion of boring

—

-

luAAnujABit i»i WAC /*Aueiii T A U T O



BORING LOG
i OF 3

PROJECT NAME DUPONT

MC- 5 PROJECT LOCATION Ft- Madison, Iowa

SHEET _ _ _ _____

PROJECT NO. 89C7583
DATE 7/31/89

RIG Mobile B-61

SURFACE ELEVATION

LOGGED BY D. Jorgenson DRILLED BY Layne-Weste rn
709-8________ELEVATION DATUM_____NGVD_______

WATER ENTERS ' 37 -0 'A ID

(EL 672.8)

DEPTH

0 -

5 — 1

10—

15 —

-

-

20

~

—

-

^S —

SAMPLE
TYPE

CME"
CS

CME
CS

CME
CS

CME
CS

CME
CS

REC

30
W

60

60
SO

60
£o

60
So

RESIST DESCRIPTION

Stiff, gray, fine-coarse grained Sandy,
S i l t F I L L w i t h cans and rubble debris w i t h -
purple clayey sludge from 0.8' to 1 - 3 '

-
W i t h netal fragments

- -

- W i t h numerous wood debris ~

W i t h large amount of organic matter (leaves)

Stiff-very stiff, bluish-gray, h i g h l y
plastic CLAY with s i l t and with trace of
fine-medium grained sand

Stiff-very s t i f f , l i g h t h r<->wn w i t h gray,
h i g h l y p l a s t i c CLAY w i t h s i l t a n d w i t h

_ trace of fine-medium grained sand _

— Becoming l i g h t red-brown —
With trace to some fine-coarse grained sand

- with trace of gravel -

_ W i t h rust-orange, thin, fine-coarse grained-
si 1 ty sand 1 aye r (6")

_ Stiff, l i g h t brown, low plastic, S i l t y CLAY_
with numerous thin (l"-3") s i l t y sand seams

-

— Becoming sandy with gravel —

Medium dense, l i g h t brown, low plastic,
Clayey SILT alternating with S i l t y SAND

"™ ™̂

~~ Very stiff, l i g h t brown, med i um-h i gh 1 y ~
plastic S i l t y CLAY with trace of fine-

~ coarse sand ~

— Very stiff, l i g h t gray-red, hi g h l y plastic"
CLAY with trace of fine grained sand

u.s.c

F
1
L
L

CH

k,</SM

Cl
w/SM

ML
r.
SM

CL
C'H

CH

SPECIAL NOTES AND
FIELD OBSERVATIONS

Boring advanced with
8" diameter HSA
S t rong pa i n t and
t h i nne r odor —
'Samples obtained
w i t h 5.0' CME ~
continuous sampler
(CME-CS)

Di scol ored
(Glacial T i l l )
WC>PL

* "™"

(Ox i di zed
G l a c i a l T i l l )

WC>PL

_ -

—

_ i

-4
i

(Glacial T i l l ) _
WC>PL

—

—

(G 1 ac i a 1 Al 1 uv i urn) '
WC = PL
Moist-wet I

~~

(Oxidized) ~l
WC = PL

— i
i

-i



BORING LOG
SHEET

PROJECT NAME DUPONT

MC -5 Ft. Madi son, Iowa

SURFACE ELEVATION

PROJECT LOCATION. __________________________
LOGGED BY D. Jorgenson DRILLED BY Layne-Western
709.8

PROJECT NO. 89C7583
DATE 7/31/89_______

RIG Mob i le B-61

.ELEVATION DATUM. NGVD
WATER ENTERS

(EL 672.8)"
3 7 - 0 ' A I D

DEPTH

25

30-

35—

AO

so

SAMPLE
TYPE

CME
CS

CME
CS

CME
CS

CME
CS

CME
CS

REC

60
So

60
So

60
So

60
So

60
So

RESIST DESCRIPTION

SAME: Very s t i f f , light gray-red, h ighly
- p l a s t i c CLAY w i t h trace of f ine gra ined

sand
Becoming 1 ight gray -

— W i t h t race of red-brown mo t t l i ng —

-

_ Very s t i f f , dark red-brown, nedi um-highl y _
p l a s t i c , f i ne -coa rse gra ined Sandy CLAY
w i t h t race of gravel —

— W i t h trace to some sand —

-

_ -

u.s.c

CH

CL
C'H

SPECIAL NOTES AND
FIELD OBSERVATIONS

(Ox id i zed T i l l )
WC>PL

-

W C < P L

^ —— Water enters —
ATD

1

J

H

—
— <

ujnnnuiAan n vnc rnucmTiyTC



BORING LOG
SHEET 3 OF 3

PROJECT NAME DUPONT

MC-5

SURFACE ELEVATION

PROJECT LOCATION Ft. Madison, Iowa
LOGGED BY D.

709.8
Jorgenson DRILLED BY Layne-Western

ELEVATION DATUM NGVD

PROJECT NO ___

DATE 8/1/89

RIG

89C7583

Mobi le B-6l
WATER ENTERS ' 3 7 - 0 AID

(EL 672.8)

DEPTH
50

—

-

J J

60—

_

-

65—

-

70—

-

!
75—

SAMPLE
TYPE

CME
CS

CME
CS

REC

60
60

60
So

RESIST
DESCRIPTION

SAME: Hard, l ight red-brown, medi um-h ighl y
p last ic CLAY w i t h s i l t and w i t h trace to
sone f ine-coarse gra ined sand and nra^gl -

Hard, dark g ray , medi um-h i ghl y p l a s t i c CLAY
w i t h s i l t and w i t h some f ine-coarse grained"
sand
Becoming nott led brown and l ight gray

-

Hard, dark gray, med i um-h ighl y p las t i c CLAY_
w i t h trace of f ine-coarse grained sand and

_ gravel _

-

— —

- -

^̂ ™"

U

>_^_ ——

— -

^» ^

u.s.c
CL

SPECIAL NOTES AND
FIELD OBSERVATIONS

(Ox i d i zed
G l a c i a l T i l l )

WC = PL

-

( Unox i d i zed
G l a c i a l T i l l )

WC = PL

Bottom of Boring
60.0 '

Mon i tor i ng we 1 1
i ns ta 1 1 ed upon —
comp 1 et ion

_

-

—

~

— i

"

— I

uinnnuiiBn.n vnc rnucin TIUTC



BORING LOG
i .OF. 3

PROJECT NAME DUPONT

MC- 6 PROJECT LOCATION Ft. Madison, Iowa

SHEET __ _ _ _ _ _ _ _

PROJECT NO. 89C7583
DATE 8/2/89
RIG Mobile B-61

SURFACE ELEVATION

LOGGED BY D. Jorgenson DRILLED BY Layne-Western
710-8________ELEVATION DATUM______NGVD_______

WATER ENTERS ' 38 .0 'ATD

(EL 672.8)

DEPTH

o -

-

5 —

10—

15—

20 —

25 —

SAMPLE
TYPE

CME*
CS

CME
CS

CME
CS

CME
CS

CME

REC

36IS

60
So

60
So

60
So

60
So

RESIST DESCRIPTION

Hard, l i g h t brown, highly dessicated, very
_ S i l t y CLAY with numerous roots and root

ho 1 es

— Becoming dark gray and mediun plastic —

Very s t i f f , dark red-brown with l i g h t gray
— mottling, medium to h i g h l y plastic S i l t y ~

CLAY with trace of sand

- With gray dessicated layer (5") ~
Wi th t h i n buff s i l t seam (2")

_ Medium dense, yellow, low plastic SILT -

_ Very s t i f f , l i g h t red-brown with l i g h t —
gray, med i um-highl y plastic S i l t y CLAY

— with trace of fine-coarse grained sand —
and gravel

— —— i

- Medium dense, low plastic SILT •"
Very st i f f , l i g h t red-brown w i t h gray seams

~ 'V) -ifrli un- highly plastic S i l t v CLAY with.""
~\ sand }

Hard, l i g h t gray, highly p l a s t i c CLAY with
trace of sand _,

U.S.C

CL

C,L
CH

ML

CJ-CH

ML
C,L
CH
CH

SPECIAL NOTES AND
FIELD OBSERVATIONS

Boring advanced with
3" diameter HSA
(Loess)
WC<PL
Dry
Samples obtained -
w i t h 5.0' CME
continuous sampler
(Modi f i ed Loess)
(CME-CS) ——
WC<PL

(Weathered G l a c i a l
Ti 1 1)
WC = PL

Highly f rac tured
from 10.0' -13- 5' ~

Dry —

(Ox i d i zed Gl ac i a 1
T i l l )
WC<PL —

Dry
(G 1 ac i al Al 1 uvi urn) ~"
(Oxidized G l a c i a l
T i l l ) H

-

uinnnwiin n vnc rnuciu TIMTC



BORING LOG
OF 3

PROJECT NAME DUPONT

MC-6

SHEET . z ____

PROJECT NO. 89C7583

DATE 8/3/89

Ft. Mad i son, Iowa

SURFACE ELEVATION

PROJECT LOCATION. _ _____________
LOGGED BY D. Jorqenson DRILLED BY Layne-Western

7*0-8_________ELEVATION DATUM______NGVD_______

RIG Mpbi le B-61_______
WATER ENTERS " 38.0 'AID

(EL 672 .8 )

DEPTH

25 J

30—

35—

-

-

50—

SAMPLE
TYPE

CME
CS

CME
CS

CME
CS

CME
CS

CME

REC

60
5o

60
So

60

60
So

60

RESIST
DESCRIPTION

Hard, l ight gray, h ighly p l a s t i c CLAY w i t h
trace of sand

Hard, l ight grayish-brown w i t h s l igh t red
- mot t l i ng , med i um-h i gh 1 y p l a s t i c S i l t y CLAY -

w i t h t race of sand

_ Becoming dark reddish-brown _

— Becoming l ight red-brown —

_ Becoming f i r m - s t i f f _

Becoming hard, dark red-brown w i t h trace
to some sand -

~ Dense, l igh t red-brown, f ine gra ined SAND ~
grading to a f ine S i l t y SAND to Sandy

~ S I L T

— Very s t i f f - ha rd , light red-brown, medium- —
highly p las t ic S i l t y CLAY w i t h t race to so-'e

- f i ne -coarse grained sand —

— -

u.s.c
CH

CL
CH

SP

CL

SPECIAL NOTES AND
FIELD OBSERVATIONS

( G l a c i a l T i l l
SI i ciht 1 v ox i d i zed) -
W C < P L

( O x i d i z e d )

Wet
W C > P L

WC<PL

--•«-<-•

4— Water enters AID —
( G l a c i a l Al 1 uv i urn)

(Ox i d i zed —
G l a c i a l T i l l )

WC near PL —

j

!

lunitnuikan PI vnr pnurniTiuTO



BORING LOG

PROJECT NAME DUPONT

MC-6

SURFACE ELEVATION

PROJECT LOCATION
LOGGED BY D- Jorgenson

710.8

Ft. Madi son, Iowa___________
.DRILLED BY Layne -Wes te rn

SHEET 3 OF__3_

PROJECT NO. 89C7583
DATE 8/3/89
RIG Mobi le B-6l

ELEVATION DATUM NGVD
WATER ENTERS__

(EL 672 .8 )
38 .0 'ATD

DEPTH

50 -

55-^

60 —

65 —

70—

75 —

SAMPLE
TYPE

CME
CS

CME
CS

CME
CS

REC

60
£0

60
£0

60
60

RESIST
DESCRIPTION

SAME: Very s t i f f - ha rd , l ight reddish-brown,
- medium -highly p las t ic S i l t y CLAY w i t h

t race to sone f ine-coarse gra ined sand and
- g rave 1 -

— —

Hard, brown w i t h dark gray pa tches , medium-
- h i g h l y p l a s t i c S i l t y CLAY w i t h t race o f

sand and grave l

— —

Hard, g ray , h igh ly p l a s t i c CLAY w i t h s i l t
— and w i t h trace to sone f i n e - c o a r s e sand and-

g rave 1

— —

u.s.c

a

CH

SPECIAL NOTES AND
FIELD OBSERVATIONS

(Ox id i zed
G l a c i a l T i l l )

WC = PL

(Trans i t iona 1 T i l l )
WC = PL

(Unox id i zed T i l l )
WC<PL

Bottom of Bor ing
6^ .0 ' ——

Mon i tor i ng we 1 1
i ns ta l led upon —
compl et ion

1

— 1

— J

i

uinnnuitpn ri vnc rnucm TIVTC



BORING LOG
SHEET OF 7

PROJECT NAME DU PONT - FT. MADISON PROJECT NO. 89C7533-1

MC-6C

SURFACE ELEVATION

PROJECT LOCATION
LOGGED BY B. Hedenkamp

7 1 2 . 3

Ft. Madison. lowa/McCarl Site
DATE 5/V90
RIG CME-S50

.DRILLED BY.

ELEVATION DATUM___

Layne Western

UGVD_______

WATER ENTERS None
detected ATD

DEPTH

0 ->

5 —

10—

15 —

-

—

—

-

JO —

25 —

SAMPLE
TYPE

CS

CS

CS

CS

CS

REC

60
So

60
So

60
So

60
So

60
So

RESIST

P

P

P

P

P

DESCRIPTION

Loose, dark grayish-brown, low p l a s t i c ,
Clayey SILT with roots

F i r m - s t i f f , l i g h t gray, medium p l a s t i c ,
" Si Ity CLAY and Clayey SILT ,; i t h red

mottling, vertical dessication cracks and
roots

_ __

_̂̂
Becoming very stiff, dark gray, w i t h

_ nanqanese (?) staining in desiccation
cracks

-

— With more horizontal fractures —

Stiff-very stiff, reddish-brown, med i um-
- h i g h l y p l a s t i c , S i l t y CLAY, w i t h trace of ~

sand and gravel and horizontal, v e r t i c a l
~ and subvertical fractures ~~

Loose-med i u~i dense, l i q h t gray, lo.;-
med i um p l a s t i c , Clayey SILT
Stiff-very stiff, orang i sh-brown , highly
plastic, Silty CLAY with fractures and —
g ravel

-

_ —

Becoming less fractured, with manganese (?)
- nodules ~

Very stiff-hard, dark gray, S i l t y CLAY, with
_ occasional subvertical fractures _

— -

u.s.c
ML

CL-
ML

CL-
CH

ML

CH

SPECIAL NOTES AND
FIELD OBSERVATIONS

Boring advanced w i t h
8" diameter HSA
with 3-5" d i ame ter
CME Con t i nuous _
samp 1 er
(Loess)

WC<PL
•Prior to introduc-
tion of dr i 1 1 i ng ——
f l u i d : 60'

_

WC<PL

*

(Weathered Glacial —
Ti 1 1)

—

WC<;PL

WC>PL -

™̂

™̂

~

WC>PL

-

utnnnuifttn ri vnc nnucui TIUTC



BORING LOG
.OF.

PROJECT NAME DU PONT - FT. MADISON

MC-6C

SURFACE ELEVATION

PROJECT LOCATION Ft. Madison, lowa/McCarl S i te
LOGGED BY B. Hedenkamp DRILLED BY Layne Western
712.3_____

SHEET ____._ ____

PROJECT NO. 39C7583-
DATE 5A/90

RIG CME-550
WATER ENTERS None

ELEVATION DATUM NGVD detected AID

DEPTH

25 -

30—

35—

(0 —

^5 —

50 —

SAMPLE
TYPE

CS

CS

CS

CS

CS

REC

60
SO

60
50

60
50

60
50

60
50

RESIST

P

P

P

P

P

DESCRIPTION

SAME: V e r y s t i f f - h a r d , dark q r a y , h i gh l y
_ p l a s t i c CLAY w i t h reddish-brown net t l ing,

t race of sand and f ine g rave l , and
- occas iona l subver t ica l f rac tu res -

_

Loose-^ediun dense, g r a y , media ' " p l a s t i c ,
C l a y e y S I L T , w i t h red not t l i ng

~ S t i f f - v e r y s t i f f , redd i sh-brown , h ighly ~
p l a s t i c CLAY w i t h s i l t a n d r j ray m o t t l i n g

Loose, redd ish-brown, 1 ow-r.ed i un
_ p l a s t i c , C layey S ILT w i t h trace of f i ne - _

medium sand
Dense , redd ish-b rown, m o d e r a t e l y w e l l

"" nraded, f ine-coarse grained SAND w i t h s i l t "

F i r m - s t i f f , reddish-brown, med i um-highl y _
p l a s t i c , S i l t y CLAY w i t h v e r t i c a l and
s u b v e r t i c a l f r ac tu res and w i t h -lannanese __ I
(?) s ta i n i ng

Dense, poorly graded SAND w i t h carbonate
f ines

Dense, redd i oh-brown , m o d e r a t e l y w e l l
_ graded, f ine-coarse grained SAND, w i t h _

reddish-brown clay

U.S.C.

CH

ML

CH

ML

SW
SP
CL-
CH

SP

sw-
SP

w/CL

SPECIAL NOTES AND
FIELD OBSERVATIONS

WC>PL

W C < P L

WC>PL

WC>PL

Moist

W C > P L

Saturated

uinnntu.in ri vne rnii«iii TIMTC



BORING LOG
.OF

PROJECT NAME DU PONT - FT. MADISON

MC-6C

SURFACE ELEVATION

PROJECT LOCATION Ft. Mad i son. lowa/McCarl Site
LOGGED BY B. Hedenkamp DRILLED BY Layne Western

______________ELEVATION DATUM_____NGVD_______

SHEET 3 _______

PROJECT NO. 89C7583-1
DATE 5A/90________

RIG CME-550_________
WATER ENTERS None

detected ATD-

DEPTH

50 -

55 — I

60 —

65 —

-

-

70 —

75

SAMPLE
TYPE

CS

CS

CS

CS

S

S

S

S

REC

60

60
50

36

60
£0

8
TTT

19

2k
2TT

18
T8~

RESIST

P

P

P

P

>50

>50

>50

>50

DESCRIPTION

SAME: Dense, reddish-brown, ;r,oderately
w e l l qraded, f ine-coarse grained SAUD, withi.
reddish-brown CLAY

Very s t i f f , light reddish-brown, highly
p las t i c CLAY wi th s i l t and f ine-medium -
grained sand and f ine gravel

— Becoming light tan w i th red mottl ing —

— —

- Becoming olive-drab -

- Becoming dark gray —

Becoming olive-drab

j

Dense, ol ive-drab, poorly graded, f ine-
medium grained SAND

St i f f , olive-drab, highly plast ic CLAY
— w i t h s i l t and trace of f i ne-ned i urn grained-

sand and f ine gravel
— Becoming dark gray ~

Medium dense, gray, poorly graded, S i l t y ,
_ C layey , f ine grained SAND _

— —

Hard, dark gray, highly plast ic CLAY w i t h
sone s i l t , f ine-coarse grained sand, and
f i ne gravel

W i t h thin, o l ive-drab pockets

U.S.C

sw-
SP

w/CL

CH

SP

CH

SM-
SC

CH

SPECIAL NOTES AND
FIELD OBSERVATIONS

Moi s t

WC>PL
-

—

——

*•

-

—

_

"

Moi st

—
WC>PL

—

Con t i nued dr i l l ing •
w i t h mud rotary

-



BORING LOG
.OF.

PROJECT NAME DU PONT - FT. MADISON

MC-6C

SURFACE ELEVATION

PROJECT LOCATION Ft. Madison. Iowa /He Car l S i t e
LOGGED BY K. Doeden____DRILLED BY Layne Weste rn

712 .3

SHEET

PROJECT NO. 89C7583-1
DATE 5/13/90_____
RIG CHE-55Q
WATER ENTERS None

.ELEVATION DATUM. NGVD detected ATD-

DEPTH

75 -

80 — I

85 —

90 —

—

95 —

-

100—

SAMPLE
TYPE

S

CS

CS

CS

CS

CS

CS

CS

REC
12
IT
12
12
8/8

15
15

60
So

60
So

60
So

60
So

RESIST

>50

p
p
p

p

p

p

p

DESCRIPTION

Dense, brown, poorly qraded, t i n e qrained
SAND
Hard, dark gray, h i g h l y p l a s t i c CLAY, w i t h
so:-e s i l t , fine-coarse grained sand, and
fine g rave 1

Thin (1") layer of medium grained, poorly
graded sand

Very dense, dark gray-gray, very fine
_ grained, poorly graded, S i l t y SAND _

_ Hard, dark gray, highly p l a s t i c CLAY, wi th _
some s i l t and fine-coarse grained sand

_ With t h i n (1-2") layer of dense, fine _
grained, poorly graded SAND

~ With trace of fine and medium grained ~~
grave 1

— Contains some small (1-2") angular coal (1\-
f ragmen ts

u.s.c
SP

CH

w/SP

SM

CH

w/SP

SPECIAL NOTES AND
FIELD OBSERVATIONS

WC<PL

—

WC>PL

-

WC>PL

__

—

WC>PL -

—

—

—



BORING LOG
SHEET 5 OF

PROJECT NAME DU PONT - FT. MADISON

MC-6C

SURFACE ELEVATION

PROJECT LOCATION Ft. Madison. lowa/McCarl S i te
LOGGED BY C. F i t zgera ld DRILLED BY Layne Western

712.3________ELEVATION DATUM NGVD__________

PROJECT NO. ___

DATE 5/22/90

RIG

89C7583-1

CME-550
WATER ENTERS N°ne

detected ATD-

DEPTH

100 -

_

-

105—

-

1 10—

^

115—

.
_

-

129-

-

125-

SAMPLE
TYPE

CS

cs

cs

cs

cs

cs

REC

60
So

60
So

60
So

2k

W
TC

60
So

RESIST

P

P

P

P

P

P

DESCRIPTION

SAME: Hard, dark g ray , h ighly p l a s t i c CLAY,
- w i t h some s i l t and f ine-coarse gra ined sand-

and f ine gravel

-

— W i t h thin (±3") seam of f i ne qrained, —
poor ly graded, S i l t y SAND

-

_ W i t h some smal l areas of o l i ve-brown — ,
mot 1 1 i ng

Very dense, dark gray, f i ne q ra ined , poor ly ,
graded, S i I ty SAND, w i th sorr.c ned i un qrained
gravel
Hard, dark gray, highly p l a s t i c C L A Y , w i t h

_ some s i l t and f ine-coarse gra ined sand and -
t race of f ine gravel

— —— i

~ W i t h thin (2") seam of f i ne grained, S i l t y " "
SAND, w i t h t race of f ine grave l

- W i t h smal l areas (1-2") of o l i ve-brown —
mott 1 ing

Becoming o l i ve brown
- —

Becoming dark gray

f— W i t h 6" seam of dense, medium-coarse —
grained SAND

u.s.c

CH

w/SM

SM

CH

w/SM

<v/SP

SPECIAL NOTES AND
FIELD OBSERVATIONS

-
WC>PL

-

——

WC>_PL

—

—

—

_

—

WC2PL

—

WC>.PL

_

ujnnnuitan n vnc rnyciiiTiMTC



BORING LOG
.OF.

PROJECT NAME DU PONT - FT. MADISON

MC-6C

SURFACE ELEVATION

PROJECT LOCATION Ft. Madison, lowa/McCarl S i te
LOGGED BY C. F i t zgera ld DRILLED BY Layne Wes te rn

? 1 2 - 3_________ELEVATION DATUM NGVD_______

SHEET __D ___ _______

PROJECT NO. 89C7583-1
DATE 5/23/90______

RIG CME-550_____
WATER ENTERS None

detected ATD -.•.-

DEPTH

125 -

130—

1 J J

1*40—

-

-

1 H 5"

-

ISO-

SAMPLE
TYPE

CS

CS

CS

CS

CS

CS

REC

60

60
£o

60
So

£o

12
12
36

RESIST

P

P

P

P

P

P

DESCRIPTION

SAME: Hard, dark gray, h i g h l y plastic CLAY
with some s i l t and fine-coarse grained sand
and trace of fine-medium gravel

Hard, gray-dark gray, low p l a s t i c SILT w i t h
- trace of clay ~

.

Hard, dark gray, highly p l a s t i c CLAY, with
some s i l t and fine-coarse grained sand and -
trace fine-coarse gravel

- With a few small « 1") angular coal (?) -
fragments

Dense, gray, fine-medium grained, poorly
— graded SAND with trace of s i l t —

Hard, dark gray, highly plastic CLAY with
"~ some s i l t and fine-coarse grained sand and"

trace of fine-coarse gravel

-

-

- -

W i t h occasional angular rock fragments

^

u.s.c
CH

ML

CH

SP

CH

SPECIAL NOTES AND
FIELD OBSERVATIONS

WC_>PL

WC<PL

——

WC^PL

—

™̂

Large pebble stuck
in continuous —
sampler preventing
recovery —



BORING LOG

PROJECT NAME DU PONT - FT. MADISON

MC-6C PROJECT LOCATION Ft. Madison, lowa/McCar l S i t e

SURFACE ELEVATION

LOGGED BY C. F i t a q e r a l d PRILLED BY.
712-3_________ELEVATION DATUM

Layne Western
NGVD

SHEET 7 OF 7

PROJECT NO. 89C7583-1
DATE 5/25/90_____
RIG CME-550______
WATER ENTERS None

detec ted AID ••'••

DEPTH

150 -

-

155—

^

160—

H

165-

170—

-

-

175—

SAMPLE
TYPE

CS

CS

CS

CS

REC

A8
TO

60
So

60
So

60
So

RESIST

P

P

P

P

DESCRIPTION

SAME: Hard, dark gray, h igh ly p l a s t i c CLAY
w i t h some s i l t and f ine-coarse gra ined
sand and t race f ine-medium grave l

- -

-

_

- —

-

— ——

— —

-

-

u.s.c
CH

SPECIAL NOTES AND
FIELD OBSERVATIONS

WC_>PL

-

-

-

Advanced auger's 1 ' —
wi thout continuous
sampler to get —
past a cobble or
boulder —

—

Bottom of Bor ing
169.0' —

Mon i tor i ng wel 1
i ns ta 1 1 ed upon —
comp 1 et ion

-

lAjAAnuiftBA n vnr rnuein TAMTC



PROJECT NAME

BORING LOG

DU PONT - FT. MADISON

M C - 7 PROJECT LOCATION Ft. Madison, lowa/McCarl S i t e
LOGGED BY B. Hedenkamp DRILLED BY Layne Western

SHEET 1 OF 2

PROJECT NO 89C7583-1

DATE 5/10/90_______

RIG CME-550
WATER ENTERS None

SURFACE ELEVATION 692.3 .ELEVATION DATUM. NGVD detected ATD

DEPTH

0 -

-

-

5 —
_

-

10 —

15 —

-

-

20 —

i

25—

SAMPLE
TYPE

CS

CS

CS

CS

CS

REC

~T"*

60
So

60
So

60
So

60
So

RESIST

P

P

P

P

P

DESCRIPTION

Loose, reddish-brown, low plastic, Clayey
SILT, w i t h trace of sand and gravel -

_

_ Firm-stiff, dark gray, med i um-h ighl y -
plastic, S i l t y CLAY, with subvertical

— fractures f i l l e d with carbonaceous sands —

_ -

~ Becominq very stiff and highly plastic ~

— Becoming reddish-brown with horizontal and —
subvertical fractures

— With fractures lined with manganese (?) —— i
staining and carbonate sand and gravel

— -1

- -

— With manganese nodules (?) and hig h l y ——
weathered gravel and cobbles

u.s.c
ML

CL-
Cii

CH

SPECIAL NOTES AND
FIELD OBSERVATIONS

Boring advanced with
8" diameter HSA; 3. Si
diameter CME Contin-
uous Sampler

WC>PL

—

——

-

WC >PL

—

—

uinnnuinn.n vnc rnucin TIUTC



BORING LOG
OF

PROJECT NAME DU PONT - FT. MADISON

MC-7

SURFACE ELEVATION

PROJECT LOCATION Ft. Madison, lowa/McCar l S i t e
LOGGED BY B. Hedenkamp DRILLED BY Layne W e s t e r n
632.3__________ELEVATION DATUM_____NGVD________

SHEET __£

PROJECT NO. 89C7583-1
DATE 3/10/90

RIG CME-550_____
WATER ENTERS None

detected ATD

DEPTH

25 -

—

-

30 —

35 —

^

i*0_

_

^5-

50 —

SAMPLE
TYPE

CS

CS

CS

REC

60
So

60
So

fin
So"

RESIST

P

P

P

DESCRIPTION

SAME: Very s t i f f , o l ive-brown, h igh ly
p las t i c CLAY w i t h gravel

_

-

Dense, poorly graded SAND (remnant l ime-
stone cobble)
Very s t i f f , o l ive brown, h ighly p l as t i c
CLAY

Becoming dark gray

_ —

-

—

use

CH

SP

CH

SPECIAL NOTES AND
FIELD OBSERVATIONS

W C > P L

-

_

dry

WC>PL
(Unweathered Glacial-
T i l l )

Bottom of Boring —
39.5'

Monitoring wel l —
instal 1 ed upon
compl et ion —

_

uinnnuiAon PI vnc rnucniTiUTC



GROUND WATER OBSERVATION WELL REPORT

Project Name DU PONT - FT. MADISON, IOWA
Location McCarl S i te
installed by Layne W e s t e r n
in»p«ct»d by Klaas Doeden

Ptoi./Wal No MC-3C

Pro,.ctNo. 89C7583-1
o.t. 6/3/90

2 :20 o.n.

M«thod of IntUlatlon

Remark*

GENERALIZED
STRATIGRAPHY

Refer to boring
log MC-3C for

, deta i1ed
descr i pt ion

Pla in Sta tes MR300F w i t h 8" HSA

I:

" " • M e d i u m sand ^0/30
^108.0-109.0 ' ; "hole-
iplug" pel le ts 109.0-

J 130.0'

Elevation of top of riser pipe

Height of riser above ground 2.V

— Ground Elevation

I.D./Type of surface casing 3.7 /
Steel Locking Protect ive Casing

Type of surface seal Concrete

Depth of surface seal ^.0 '

I.D./Type of riser pipe 2" Sen. ^0
Threaded PVC

Type Of backfill "Pure Gold" grout

713.98

711.6

Depth of top of seal 86.5'

Type Of seal "Envirophjg" p e l l e t s 86.5-89.5 ' ;
f i ne sand 89.5-90.0'
Depth of top of filter pack

Depth of top of screen

Type of filter pack Medium sand
^0/30 (Muscat ine)

I.D./Type of screen . 2" Sch. ^0
(Machine S lo t ) Threaded PVC

Screen slot size °-010 inch

Depth of bottom of screen

Depth of bottom of plugged bank
section

Type of backfill below observation well

Depth of bottom of boring
Diameter of boring _ 8"

90.5 '

92.5 '

107.5'

108.5'

130.0'

Woodward-Clyde Consultants



GROUND WATER OBSERVATION WELL REPORT

DUPQNT - FT. MADISON
McCarl Site

Protect Name
Location _
inetalled by Layne-Western

Inapected by D. Jorgenson
Method of installation Mobi le B-61 w i th 8" HSA
Remark* ______________________________

Plex. /Wel l No. MC-*4A
Project No. . 89C7583
Date 8/3/89

7:35 p.m. completed

Generalized Stratigraphy^

Refer to boring
log MC-i4A for
deta i1ed
descr i pt i on

Elevation of top of rlaer pipe

Height of rlaer above ground ± 2 . 0 '

A W**

O

I

Qround Elevation

s

UD./Type of aurface e««ino 3 - 7 " Steel
Locking P ro tec t i ve Casing______m

Type of aurface seal Concrete_______

•Depth of aurface aeal 2 .7

I.D./Type of rlaer pipe 2"/SCH
Threaded PVC

• Type of backfill V o l c l a y Grout

Depth of top of aeal

Type of aeal Buffer Sand 7 - 8 ' - 8 . 3 ' ;
Bentonite P e l l e t s 8 . 3 ' - n . O ' ; Buffer

Sand 1 1 . 0' - 1 1 . i>'Depth of top of filter pack

Depth of top of acreen

•Type of filter pack Coarse Sand.

I.D./Type of ecreen 2"/SCH

(Machine Slot) Threaded PVC

Screen alot alia 0.010'

Depth of bottom of acreen

Depth of bottom of plugged blank aectlon_

>Type of backfill below observation well _
None

Depth of bottom of boring

Diameter of boring ___8"

712 .5

i - 3 '

1 1 .0'

1 3 - 5 '

1 6 . 5 '

16.5'

16 .5 '

Woodward-Clyde Consultant*



GROUND WATER OBSERVATION WELL REPORT

Layne-Western

Protect w.n>« DUPQKIT,- FT MADISON
Location ____McCarl Si te_________

Installed by .
Inspected by.
Method of Installation
Remark* —————————

D. Jorgenson
Mobile B-61 w/ 8" HSA

Plez./Well No. nC-*4t
Project No. 89C7583
Date _
Time _i

8/2/89
p.m. completed

Qeneralli«d Stratigraphy^

Refer to boring
log MC-^B for
deta i1ed desc r i p-
t i on

A
0
'o
b;
o

•v
V

• F i 1 t e r pack 3 ^ . 0 ' -
36.0 ' ; Pel le ts
3 6 . 0 ' - 3 8 . 0 ' ; F i 1 t e r
3 8 . 0 ' - ' 4 3 . 0 ' ;
Pel lets ^ .O ' - ^e .O '
Fi 1 ter A 6 . 0 ' - 5 3 . 8 ' ;
P e l l e t s 53- 8 '-53. 5' .. '

Elevation of top of rlaer pipe

Height of rlaer above ground ± 2 . 0 '

T^p*~ Ground Elevation 712.6

LD./Type of aurface . 7"/Steel
Locking Protective Casino

Type of aurface eeal Concre te

•Depth of aurface aeal 3 - 0 '

I. D. /Type of rlaer pipe .
Threaded PVC

2"/SCH

•Type of backfill Vo lc lav Grout

Depth of top of aeal

-Typa of aeal Buffer Sand 1 7 . 0 ' - 1 7 . 5 ' ;
Ben ton!te P e l l e t s l 3 . Q ' - 1 7 . Q ' Buffer

band l ^ . b ' - l j T o 1

Depth of top of filter pack

Depth of top of acreen

•Type of filter P«ek Coa rse Sand_____

1 3 . 0 '

17.0 '

1 9 - 0 '

I.D./Type of acreen. 2"/SCH

(Machine S lo t ) Threaded PVC

Screen elot alze 0.010"

Depth of bottom of acreen

D«pth of bottom of plugged blank aectlon_

• Type of backfill below obaervatlon well _

3 * 4 . 0 '

Depth of bottom of boring
8"Diameter of boring

Woodward -C lyde Conaultanta



GROUND WATER OBSERVATION WELL REPORT

Project Name DU PONT - FT. MADISON, IOWA Pler/Wel No MC-^C
Location McCar l S te Project No. 89C7583-1
Installed by Layne Western Date 5/29/90
Inspected by Klaas Doeden Time 2:^0 p.n.

Method of installation Plain States MRJQQF wi th 8" HSA
Remarks

GENERALIZED
STRATIGRAPHY x<

"Refer to boring ;u^
Jog MC-^C for c>.
deta i 1 ed ' - -;

"descr i pt ion * -
) . .

„•' L, -

"* i

.i
iii

Hi
!i
1
i

H

]
4

i
-4

4

j

1
-\
l

"'• '•Medium sand ^0/30
, 1 2 9 . 5 ' - 1 2 3 . 0 ' ; "hole
Iplug" pel l e ts 1 2 3 . 0 '

s

VX
^

^

———

— ——

^~~

_~

*.

1 —

Elevation of top of riser pipe 71^.26

• •* Height of riser above ground 1 • ̂  '

!^>\-''';-:T' "* Ground Elevation 712 .9

•*r a I.D./Type of surface casing 3.7"/
^ •! Steel Locking Protect ive Casing

_•+*. Type of surface seal Concrete
y

^» Depth of surface seal ^ - ° '

I.D./Type of riser pipe 2" Sch. ̂ 0
Threaded PVC

~» TunA rtf harkfill "Pure Gold" arout

yy
g

•*

•»

+
•
•

• Depth of top of seal 99-°'

-Type Of seal "£'ivi replug" p e l l e t s 39.0'-
102.0 ' ; Fine sand 1 02 . 0 ' - 102 . 5 '

«---- — -— Depth of top of filter pack 102.5 '

«•-- - - - - - - Depth of top of screen 105.0'

» - - - - - - Type of filter pack Medium sand
^0/30 (Muscat ine)

I.D./Type of screen 2" Sch- kQ

Threaded PVC

Screen slot size 0.010 inch

•» Depth of bottom of screen 120.0'

,. _ Depth of bottom of plugged bank
section 120 .5 '

----- — Type of backfill below observation well

??8 n1
• '228.0 ' ' "" wopin «Ji UVUWMI wi uvjimy _ - _ . _

-» —
Q| |

-— - —— Diameter of boring _ . .°

Woodward-Clyde Consultants



GROUND WATER OBSERVATION WELL REPORT

Prelect Msmo
Location ———

DUPONT - FT. KADI SON. IOWA
McCarl Site

Layne-Western
D. Jorgenson

by .
Inspected by
Method of in.tslletlon "obile B-6l w/ 8" HSA

Remarks —————————————————————————————

Plex. /Wel l No. MC"5
Protect Mo. _ 89C7583
Date
Time

8/1/89
3:30 p.m. completed

Generalized Stratlgraphyx
6

Refer to boring
log MC-5 for
deta i1ed
descr i pt ion

•: Fi I ter pack 38. 0-
^0.0; Bentoni te
pel le ts l*Q.Q'-l*2. 1 ' ;
Fi1ter pack k2 . 1 '-
5 3 - 7 ' ; p e l l e t s 5 3 - 7
~ 5 7 - 3 ; sand to
botton

Elevation of top ot riser pipe

Height of riser above ground ± 2 . 0 '

a W** Ground Elevation

• LD./Type of surface casing_
Lockinq Protective Casing

3-7"/Steel

Type of surface seal Concrete

•Depth of surface aeal 3 - 0 '

1.0./Type of riser pipe 2" /SCH
Threaded PVC

•Type of backfill Volc lay Grout

Depth of top of seal
Buffer Sand 2 0 . 0 ' - 2 0 . 8 ' ;Type of seal

Bentonite P e l l e t s 1 7 . 8 ' -20 . Q';. Buf fer
band i / . l ' - l / . 8

— Depth of top of filter pack

Depth of top of screen

Coarse Sand•Type of filter pack.

I.D./Type of screen 2"/SCH
(Machine Slot) Threaded PVC

Screen slot size 0.010"

Depth of bottom of screen

D«pth of bottom of plugged blank aectlon_

>Type of backfill belo» observation veil _

I

Depth ot bottom of boring

Diameter of boring _______8_

7 1 1 - 7 6

709-8

17 .8 1

20 .0 '

2 3 - 0 '

38.0'

38.2

60.0'

Woodward-Clyde Consultants



GROUND WATER OBSERVATION WELL REPORT

DUPONT - FT. MADISON. IOWA
McCar Site

installed by
Inspected by

Layne-Western
D. Jorqenson

at in. tuition ..Mobi e B~6l w/ 8" HSA

Plei./Well No. HC-6
Project No. 89C7583
Dete
Time

8/3/89
: 30 P-m. completed

Refer to boring
log MC-6 for
deta i 1 ed
description

C.
0
•!'.

• • F i 1 ter pack k\ .2' - '•
k2 . 5 ' ; Ben ton i te '•'.
pellets U2.5'~^.^1, i
Filter J*l».V-50.7'; : ' : :
pel lets 50 .7 ' -52 .V :

 fc

Fi Iter 52.V-60.01 •/;.:

XI

^mm

^

f

'-".

4
4*. —————

C
'Q

^s
« ———

1 ————
B
§

1 —————

•^ ————

Elevation ot top of rleer pipe

>— Height of rlter above ground +2 n '

K-

UD./Type of eurface e««ino 3-7"/Stee
Locking Protective Casing——————

Type of eeal Concrete

of

1.0./Type of rlaer pipe 2"/SCH
Threaded PVC_______

Type Vo clay Groul

Depth ot top of aeal

Type of aeal Buffer Sanci 2Q.7 ' -21 .2' •.
Bentonite Pel lets 2 1 . 2 ' - 2 3 . 6 ' j Buffer
Sand 2.

Coarse Sand

ot titter pack

Depth of top of ecreen

Type of filter

I.D./Type of *er««n 2"/SCH
(Machine Slot) Threaded PVC

• lot 0.010

Depth of bottom of tcreen

Depth ot bottom ot boring
Diameter ot boring 8"

712.85

710.8

23.6'

26.0 '

Ul .0'

Depth ot bottom of plugged blank •ectlon ^ 1 - 2

Type of backfill below observation well _

Woodwird-Clyd* Contultintt



GROUND WATER OBSERVATION WELL REPORT

Project Name
Location

Installed by

Inspected by

DU PONT - FT. MADISON, IOWA

McCarl Site
Layne Western

Klaas Doeden

Pier/Wel No MC-6C
Pro,.ctNo 89C7583-1
o.t. 5/29/90
Time 6 :15 p.m.

Method of Installation
Remark*

P l a i n States MR300F with 8" HSA

GENERALIZED
STRATIGRAPHY

Refer to bor ing
- log MC-6C for
_ d e t a i1ed

descr i pt ion

D
" '••Medium sand
H 1 2 0 . 5 ' - 1 2 3 . 0 ' ; "hole
Iplug" pel le ts 123.0 '

J 169.0 '

Elevation of top of riser pipe

Height of riser above ground 2 . 3 '

— Ground Elevation

I.D./Type of surface casing 3 -7 " /
Stee l Lock ing P r o t e c t i v e Cas ing

Concrete

7 1 2 . 2

Type of surface seal

Depth of surface seal 3.0'

I.D./Type of riser pipe 2" Scn- ko

Threaded PVC
Type Of backfill "Pure Gold" grout

Depth of top of seal 90.0

Type Of aaal "Enviroplug" p e l l e t s 9 0 . 0 ' - 9 5 . 0 ' ;
Slough 95.0-191,5 ' ; fine_sand 101.5-102.0'

Depth of top of filter pack 102.0'

105.0'Depth of top of screen

Type of filter pack Medium sand
W30 (Muscatine)

I.D./Type of screen .2" Sch. ̂ 0
(Machine Slot) Threaded PVC

Screen slot size _ 0.010"

Depth of bottom of screen 120 .0 '

Depth of bottom of plugged bank
section 1 2 0 -5

Type of backfill below observation well

Depth of bottom of boring
Diameter of boring _.. 8"

169.0'

Woodward-Clyde Consultants



GROUND WATER OBSERVATION WELL REPORT

Project Narn* DU PONT - FT. MADISON, IOWA

Location Me Car l S i te
Installed by Layne Western
Impacted by Bret Hedenkamp
Method of Installation CME 550 w i t h 8" HSA

Remark*

GENERALIZED
STRATIGRAPHY

Refer to boring
- log MC-7 for
,deta i1ed
descr i pt ions

I'

Ptez./Wel No MC~7

P,O,.C«NO. 89C7583-1
D.t. 5/10/90
Tim. ^°° D.n.

Elevation of top of riser pipe

Height of riser above ground

69*4.16

Ground Elevation 692.3

I.D./Type of surface casing 3-7"/
Steel Locking Pro tec t i ve Cas ing

Type of surface seal Concrete

Depth of surface seal 5.0 '

I.D./Type of riser pipe 2" Sch. ^0
Threaded PVC

Type of backfill"Pure Gold'^rout

Depth of top of seal

Type Of seal Bentoni te pe l l e t s 17.^0-20
f ine sand 20.0-21.0'

Depth of top of filter pack

Depth of top of screen

Type of filter pack Medium sand
^0/30 (Muscatine)

I.D./Type of screen 2" Sch. ^0
Threaded PVC

Screen slot size 0.010 inch

Depth of bottom of screen

Depth of bottom of plugged bank
section

Type of backfill below observation well
Medium sand ^0/30

Depth of bottom of boring
Diameter of boring _ 8M

17.0'

. 0 ' ;

21.0 '

23.0'

38.01

39.0'

39.5'

Woodward-Clyde Consultants
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I. INTRODUCTION

From August 6 to 10, 1990, WCC performed slug tests on selected monitoring
wells located at Du Pont Baier and McCarl sites near Fort Madison, Iowa.
At Baier site, monitoring wells MW-F2, MW-J, MW-K1, and MW-K2 were tested
for both falling and rising head conditions. The selected wells at McCarl
site were MC-3, MC-3C, MC-4A, MC-4C, and MC-6C. Wells MC-3 and MC-4A were
tested only for rising head conditions due to the fact that water levels
were below the top of screen.

These tests were performed with the purpose of estimating the local
horizontal hydraulic conductivity of the Glacial Till at the sites. The
analysis and conclusions derived herein are based on the results given by
SLUGT, (version 7, 1988) and verified by hand calculation using the Cooper-
Bredehoeft-Papadopulos Method.

During slug testing, water level was collected with two data loggers (In-
Situ, Inc., Hermit SE 1000B), units 323 and 1017.

Geologic and ground water conditions observed at the time of drilling and
well installation are indicated on the boring logs and ground water
observation well reports in Appendices A and C. Slug test field data as
recorded by the data loggers are presented in Attachment 2.

II. ANALYTICAL PROCEDURES

The program SLUGT, version 7, is designed to follow two common methods to
measure hydraulic conductivity (K). These methods are known as the Cooper,
Bredehoeft-Papadopulos Method (1967) and Bouwer and Rice Method (1976).

At the Baier Site, the data from wells MW-F2, MW-J, and MW-K2, match the
typical storativity-relative head curves of the Cooper-Bredehoeft-
Papadopulos Method. Thus, giving good results for both falling and rising
head analysis. Under similar testing conditions, the same order of

WCC Project 89C7583-1 September 28, 1990
Du Pont Page 1



magnitude in the results was observed at McCarl Site at wells MC-3 and
MC-3C.

Bouwer and Rice Method gives an acceptable range of results for other wells
where the first method does not provide with an acceptable match of field
data with typical curves. Analytical calculations and curves are presented
in Attachment 1.

III. RESULTS

For each monitoring well at least one value of hydraulic conductivity was
obtained by either method. In about 50% of the total number of tests, the
goodness of the data will provide reasonable results by both methods.
Table 1 presents the resulting calculated and estimated K. values for each
wel 1 .

IV. CONCLUSIONS

The four monitoring wells at Baier site can be grouped into two general
categories based on well depth and earth material screened. Wells MW-J and
MW-K1, of similar depth, are screened within the approximate depth interval
40 to 60 feet below the ground surface. They are mostly screened in the
weathered Glacial Till except for the last 2 to 3 feet which are in the
unweathered portion of it. Monitoring wells MW-F2 and MW-K2 are both
screened within the approximate depth interval 116 to 136 feet below ground
surface which is essentially in the unweathered Glacial Till.

At McCarl site wells, MC-3 and MC-4A are not at the same depth, but their
screens cover a depth from 20 to 50 feet below the ground surface in the
weathered Glacial T i l l . Wells MC-3C, MC-4C, and MC-6C are not at the same
depth, but they are all placed to cover a screened depth interval 92.5 to
120 feet below the ground surface placed into the unweathered portion of
the Glacial T i l l .

WCC Project 89C7583-1 September 28, 1990
Du Pont Page 2



It should be noted that one of the field objectives of well installation
was to construct and screen them where more permeable zones were
encountered during drilling. Consequently, these slug tests represent the
evaluation of more permeable zones.

The magnitude of the K values obtained from the calculations varies within
a reasonable range, one order of magnitude, for both sites (see Table 1).
It should be noted, however, that the glacial materials beneath the sites
are heterogeneous and anisotropic. As shown in all boring logs, present
and past investigations, significant stratigraphic layering, structure, and
general heterogeneity is present.

The estimated K values shown in Table 1 represent order of magnitude
hydraulic conductivity values for the materials in the tested intervals.
These values were obtained as the average of the computed value by the two
methods.

It is understood that in some cases the relatively low permeability of
these soils would not allow a sudden drop in water levels after the slug is
in place. Therefore, the Cooper, Bredehoeft, and Papadopulos method will
not provide useful information while the Bouwer and Rice method will give
some reference value to be used in the analysis of the site.

At the Baier site, the range in K values for the two shallow water bearing
wells MW-J and MW-K1 is relatively narrow l.OxlO"3 to S.OxlO"3 cm/sec. The
other two wells, MW-K2 and MW-F2, in the deeper water bearing zone have a
range of K values between 2.5xlO"3 to S.OxlO"4 cm/sec.

Shallow water bearing wells at McCarl site, MC-3 and MC-4A, have a range of
K values between l.BxlO"3 to 9.0xlO"3 cm/sec. Wells MC-3C, MC-4C, and
MC-6C have a, range of K values from 2.5x10 3 to 6.0xlO"3 cm/sec.

There is a correlation between the presence of predominately sandy layers
within the screened interval and the magnitude of the calculated K values.
(See Table 2). At the Baier site, wells MW-F2, MW-K2, and MW-J are

WCC Project 89C7583-1 September 28, 1990
Du Pont Page 3



screened across some material identified as poorly-graded sands or gravely
sands.

At the McCarl site, wells MC-3C, MC-4C, and MC-6C are also screened across
poorly-graded sands or gravely sands. The apparent correlation provides
evidence that slug test results are reasonably representative for the earth
materials tested and the test conditions.

WCC Project 89C7583-1 September 28, 1990
Du Pont Page 4



TABLE 1

SLUG TEST RESULTS
BY METHOD AND K VALUES ESTIMATES

Slug Test Results by Method
by Cooper. Bredertiolft t Popadopulos ___by Bouner t Rice Estimated Values of

Well Test Transanssivity
ID Conditions Storativity (ft /sec)

HcCarl Site

HC-3

MC-3C

MC-3C

MC-AA

MC-AC

MC-AC

MC-6C

MC • 6C

Baier Site

MU-F2

MW-F2

MU-J

HU-J

MU-K1

HV-K1

MU-K2

MW-K2

R 1x10"1 6.88x10'3

F 1x10"2 6.88x10"3

R Not acceptable .........
match (NAH)

Hf\n

r Hnn

NMn

R U AM - - - - . , . . -Nnn

F

R IxlO"1 A.6x10"6

F 1x10"1 1.8x10"4

R IxlO"1 7.22x10"5

F NAH

R 1.0x10'1 1.82x10"5

F 1.0x10"2 2.9x10"5

R 1.0X10"1 1.82x10"5

K Transaissivity
(ft2/sec) (ftVsec)

t

3.Ax10"4 2.2x10"3

1.3X10"4 6.6x10"3

3.5x10"5 1.7x10"3

4.7x10"5 6.9X10"4

3.2X10'4 1.25x10"2

A.1x10"5 1.7x10"5

2.02x10"^ 8.7x10"3

l.-i^xlO"5 6.13x10"4

8.2x10"5 A.6x10"3

6.2x10"5 8.5x10"5

1.3x10"5 2.8x10'4

1.9x10"^ 2.8x10"3

9.7x10"5 1.5x10"3

6.0x10"6 1.76x10"4

1.3x10"5 3.8x10"4

Transaussivity K K
Storativity (ft /sec) (ft/seci (c»Vsec)

IxlO"1 2x10'3 3x10'4 9.0x10"3

Ax10"3 8x10"5 2.5x10"3

7x1ti"4 5x10"5 1.5x10"3

7x10"3 2x10"4 6.0x10'3

5x10"3 1.0x10"4 3.0x10"3

1x10"3 1x10"3 8.0x10 5 2.5x10"3

1x10"1 2x10"A A .Ox lO ' 5 I .Ox lO" 3

IxlO"1 1xlO"3 1.0x10"4 3.0x10"3

1x10"1 2x10"4 9x10"6 S.OxlO"4

UCC Project 89C7583-1
Ou Pont

Septenfccr 28, 1990
Page 1 of 1



TABLE 2

SAND LAYER WITHIN SCREENED INTERVAL

Top of Bottom of

Hell
ID

Baier Site

MWF2

MWK2

MWJ

HcCarl Site

MC3C

MC4C

MC6C

Layer
From Ground

(ft,

119.0

121.0

40.0

93.5

115.5

111.0

Layer
Surface

128.0

136.0

44.0

106.5

119.2

112.0

Sand Layer
Thickness

(ft.)

1.4

5.7

4.0

9.5

2.7

1.0

Sand Layer
to Screened Interval

9.3

38

27

63

18

6.7

use

SP

SP

SP

SP-SW

SP

SP

Screened Depth
Interval (ft.)

116-131

121-136

41-56

92.5-107.5

105.0-120.0

105.0-120.0

WCC Project 89C7583-1
Du Pont

September 28, 1990
Page 1 of 1
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89c7583-l Dupont Baier Site
Well mwf2-n Date 08/09/90

• , ' i ' i ' ; ; ' :
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15000.00
15600.00
; » 200. oo
i &800.00
'. 7400.00
'.9000.00
19600.00
! 1 200.00
'.9900.00
:o4oo.oo
2:000.00
21600.00
22200.00
::9oo.oo
:;»oo.oo
'.4000.00
;4(j00.oo
: ;zoo. oo
2:300.00
:0«oo.oo
2?000.00
2'600.00
29200.00
29900.00
;»4oo.oo
30000.00
30600.00
31200.00
31900.00
32400.00
53000.00
13600.00
14200.00
34300.00
35400.00
36000.00
16600.00

0.090
0.0?4
0.090
0.090
0.080
0.080
0.070
0.070
0.070
0.070
0.060
0.060
0.060
0.060
0.050
0.050
0.050
0.050
3.040
0.040
0.040
0.040
0.040
0.040
0.040
0.040
0.030
0.030
0.030
0.030
0.030
0.030
0.030
0.030
0.020
0.020
0.020
0.020
0.02»
0.020
0.020
0.020
0.020
0.020
0.020
0.020
0.020
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010



Al?H»

«E;iGJ 5F COOPEB. BBEIEHOEFT »« PAPAMPUIOS

«E5iM.TS:

COIWE» VAi.'j£ OF HO = 1.56 FEET

WTE: UANSNISSIVITT JKH5 »8E IN FT112/SECOXI AW P[

;Jli' REAN 1[AN RININUH RAJiRUI!

l .OOOE- ' i i

I . O O O t - 0 2

l . J J O E - 5 5

1 . 3 0 0 E - 0 4

1 .300E-05

; . 3 C O E - 0 6

l . O ' J O E - 0 7

' . • J - J O E - 0 8

;.o«[-w

l . O O O E - 1 0

l .OOOE-01

1.500E-02

l . O O O E - 0 3

1 .300E-04

1.300E-05

l . O O O E - O t i

l .OOOE-0 1

l . O O O E - C B

1.300E-09

1 . 3 0 0 E - 1 0

2 . J B 1 E - 0 4

' . ] ;7E-05 4 . 3 ; ) { - 06

l . : 4s t -04 S . 2 3 2 E - 0 6

1 . 3 6 5 E - 0 4 8 . 3 ; i i - 0 6

«.004E-06

5 .446E-06

5.937E-06

! . 3 9 3 t - 0 5 '.130E-06

1 . 5 4 6 E - 0 5 9 . 3 7 2 E - 0 6

. isBE-03

i tr iiNI'5 A«E :M F T / S E

9Aiio OF SOOT BiFFEBEtiCE
•'•JAMfiE TO S O y A R E 3F

M V I A I I 3 M S

6.3U':9 '.0859.92

5.2:957! 12233.08

10.370319 •'1", 34

10.935285 12'33.4!

'.1. 2 9 2 9 4 2 13058.87

1 1 . 5 1 9 4 0 3 1 3 1 3 2 . 9 0

11.456131 13188. 2i

I I . '4 :636 1 3 2 2 4 . 7 5

!!. 91:67! 13249.2;

1 1 . 8 6 5 9 6 4 1 3 2 / 0 . : :

! N 9 « 5

0.00

-1173. U

-480.27

-220.07

-125.46

- 7 4 . 0 3

-55.31

-34 .54

-24 .52

-20 .94

•ANU»t CUSVE

Ki !'jlNt At M / rcM2 - 1.0. T^[ - 0 . 5 9

iRAKHl55IV|Tt -- 6.88B5E-03 F tE*H2/5 fCOK(
in : ;.oooo{-'M



AE1HO) OF BOL'tER UNI RICE

lEi'JUS 'J5IN6 DIMETER OF MIUEI HOLE:

T ' 3.41E-04 F1/5ECO« = 1 .04E-0? C«/5ECO«

2. IOE-03 nil2/SECO«

tR OF C»i!NS «ND SCREEN:

Ti-04 f l /SECOND = 5.4IE-OHH/SECOW

! . !5E-53 FUI2/5tCO«



1.0

0.8

0.6

0.4

0.2

0.0

MC3-R

Slug Test Analysis
Type Curves For Instantaneous Charge

10-3 10-2 10*



m
QJ

89c7583--l Dupont Me Carl
k'ell mc3-r [Date 08/08-09/90

102

10*

77 10°

ID'1

10-2 ,

0.00 5231.00 10462.00 15693.00 20924.00 26155.00 31386.00 36617.00
Time (sec)
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35.00
'0.00
'5.00
100.00
105.00
110.00
115.00
120.00
150.00
130.00

0.910
0.890
0.8?0
o.eeo
0.880
0.880
0.870
0.870
0.360
0.840



210.00
240.00
2?0 .00
300.00
130.00
360.00
390.00
420.00
450 .00
490.00
MO. 00
540.00
VO.OO
600.00
;20.00
340.00
960.00

1380.00
l - O O . O O
'.320.00
1440.00
1360.00

1680.00
1800.00
1*20.00
2040.30
2160 .00
2290 .00
2400.00
2 5 2 0 . 0 0
2s40 .00
2 '60. 00
J880.00
:ooo.oo
• 1 2 0 . 0 0
3 2 4 0 . 0 0
•360.00
3490.00
•600.00
3^0.00
3840.00
;960.00
4060.00
4200.00
4320.00
4440.00
4560.00
4 6 8 0 . 0 0
1600.00
4920 .00
J040 .00
5 U O . O O
5230 .00
5400.00
• 5 2 0 . OC
5640.00
5 '60. 00
5980.00
6000.00
6600.00

0.840
0.830
0.820
0.810
0.810
0.800
0.800
0.790
0.790
0.780
0.780
0.780
0.770
0 . 7 7 0
0.760
0 .750
0.750
0.740
0 .730
0 .730
0 .720
0 . 7 2 0
0.710
0.710
0.710
0.700
0.700
0.700
0.690
0.690
0.690
0.680
0 .690
0.680
O.t90
0.670
0.670
0.670
0.670
0.670
0.660
0.660
0.660
0.660
0.660
0.660
0.650
0.650
0.650
0.650
0.650
0.650
0.650
0.640
0.640
0.640
0.640
0.640
0.640
0.630



'200.00
7800.00
8400.00
'000.00
wo.oo
10200.00
10800.00
11400.00
12000.00
12600.00
1:200.00
13800.00
14400.00
•5000.00
15600.00
16200.00
16800.00
1 MOO. 00
18000.00
18600.00
19200.00
1'SOO.OO
20400.00
21000.00
21600.00
22200.00
22800.00
2J400.0C
24000.00
24600.00
25200.00
25800.00
2s400.00
2 '000. 00
2'iOO.OO
23200. 00
25800.00
;'400.00
:oooo.oo
10600.00
:i2oo.oo
; ijoo. oo
•2400.00
33000.00
33400.00
J4200.00
34800.00
35400.00
J&OOO.OO
16600. OC
j?20o.oo
37800.00
18400.00
>?000.00
3'600.00
40200.00
40800.00
41400.00

0.630
0.630
0.630
0.620
0.620
0.620
0.620
0.620
0.620
0.610
0.610
0.610
0.610
0.610
0.610
0.610
0.600
0.600
0.600
0.610
0.610
0.610
0.610
0.610
0.610
0.610
0.610
0.610
0.610
0.610
0.610
0.610
0.610
0.610
0.610
0.610
0.620
0.610
0.620
0.620
0.620
0.620
0.620
0.620
0.620
0.620
0.620
0.620
0.620
0.620
0.620
0.620
0.620
0.620
0.620
0.620
0.630
0.630



HO SPECIflEI II JSEB

COHPUTED VALUE FOS HO (FEE!) 1.1700



*E!r<0» OF COflPEfl. BREJEHOEF! AMI PAPAJOPU105

C3HPUUD 5ESUUS:

COWUUI VAUE OF HO = 1.17 fEET

WU: m«SHlSSWM UNn$ ARE IN FIH2/5ECOMI AMI PEBHEAIRin WS »«E :N F T / S E C O N I

AlPHA SICi iAT iVr ' Pt»N "[AN HINIHUH RAUNUfl 9AM3 OF 9001 1E»*
'JAdSIIS- ?EB|1EA- 'SANS. '»A(iS. "• SAMtE T0 SBUAflE OF IN

DEWHONS

•AKU»l C'J«VE flAiC

l . i O O E - 3 1 l . O O O E - 0 1 : . " 5 : i - v 6 1 .335E • : ' 5.818E-08 : . »4 !E-55 ? . 5 ? 6 ! 0 3

1 . 3 3 0 E - 0 3 l . O O O E - 0 3 1 . 5 1 9 E - 3 5 : . 3 ; 3 E - 3 6 l . ' 0 2 E - 0 7 i . ' l ! E - 0 « 1 1 . 2 5 6 7 9 ;

1. 3301 "J» l . O O O E - 0 4 : . 2 ! 7 E - 0 5 :.l18t-06 2.ME-0' 2 . 5 4 3 E - 6 4 11. 156016

1 O O O E - 0 5 ' ;OOE-05 \ '0!f-0 l i ' 3 4 E - 0 6 I . 223E-0? ' ' 5 8 E - 0 4 ". *65?17

: . ; ; O E - 0 6 l . M O E - C f t J . 5 7 ; E - 0 5 2 / . J1E-06 3 .85 /E-O? 4 . i 5 6 E - ' 3 4 11.427i42

: . i ' ) O E - 0 7 l . O O C E - 0 7 4 . 2 1 I E - I 5 l ' . r : :£ -04 1 . 4 9 4 E - 0 ? 4 . ' J4[ - ' J4 l i . 669644

! .M '0 [ -09 1 . 3 C 6 E - 0 8 4 . 3 8 1 E - 0 * 3 . I 5 8 E - 0 6 5 . 1 2 5 E - 0 ' 5 , " : E - 3 4 i l . « " !55

; . 3 0 0 E - 0 9 l . O O O E - 0 9 5 . 5 3 3 E - 0 5 3 . 5 ? i : - 0 6 5 . 7 5 0 E - 0 7 s.4"[-04 1 1 . " 1 3 9 1 0

l . O O O E - 1 0 1 .300E-10 S . I 5 5 E - O S 4 . H 3 E - V 6 6 . 3 7 6 E - 0 " : . ; S e E - 0 4 1 1 . " '5236

15924 .68

'.5989.41

16015.13

U027.52

16035.63

16040.59

1 4 0 4 4 . 1 9

16646.93

0.00

-149 .10

• 4 4 . 7 3

- 2 5 . 7 2

-12 .39

-8.11

-4.96

-3 .59

- 2 . 7 5

•:.J6

MUH. 'MfldFlNEJ :DND!! !ON5 : "Pi :>5



IPHOJ ]f i3l'ttR AND SICE

I G U F j ' - a if.$vl.:$ .'51 KG MMIEUR Of JRIUEJ HOLE:

PtR«»l!LlTT = l.Mf-flb F1/5ECO« = 4.JBE04 CH/5ECONI

: s . i JE-04 MU2/5ECOM}

5iW 5i»«[UR Of :«$!»6 *M» S C R E E N :



MC6C-R

o
X

1.0

0.8

0.6

0.4

0.2

0.0

Slug "! est Analysis
Type Curves For Instantaneous Charge

i I i t-»[K[
vi ! i i.H|:i
"-•V ' -' l ; i l ' T* 4 « • • t - - - , • t r «

S..! M I,,, - - • f-tifit- - r.. i . t, . . .| -

-i • (V- , 4
• ' ' \' i' \. . \,,, ,v

i ; •"•:— • ; r ' t • ' •
t - t t • i . •

. I . I . j U

j i !!j:!r
4 ' 1- • '<- : H '

10-3 ID'2 10°

Tt/nc**2
102 103
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77 10°
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Wel l
- - ' 1 Qupont McCar l

Ncec-r dt Date OB/09--10/90
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t

r

;

• • -

. 1

i
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i
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•
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•
i

i
ht•>•

-

' :r*
:
i
i

-

r -
-

1

i
i
t
•
i
i
1

t
--i

i

i

r • r
' :
i t • :
< i ; i. • . ti . »i . [
' l :
, ': '

• : :: . i
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• : •
- ; , .

l i , i
H j i i.Lilil

0.00 5916.00 11832.00 17748.00 23664.00 29580.00 35496.00 41412.00

Time (sec)



PROGRAH Sl'JGT. VERSION 7.FEI. 1988

THIS PR06RM! CALCOLAUS HE AN TRINSRISSWTIES FROH SLUG-TEST IA1A IASE9 ON HO AN*LU1C»L APPROACHES:
I!) HETHOI OF COOPER, IlilCHOEFT AND PAPAWUIOS, !'67 (ARTICLE IN VOL.3.NO.1 OF IRR ENTITLE}

RESPONSE OF II FINITE HME'E* HELL '0 AN INSTANTANEOUS CHARGE OF H A T E R !
(2) HETHfll OF tOUVER AN) RICE, :"j ART ICLE IN VOL. 12, NO.3 OF IRR ENTIRE!

A 5tUG '{C.T f3R KETEIlll'.NING ^SRAULIC CONJUCTIVITt 3F 'JNCONFlNEt A8UIf[RS
IITH COUPLER' OB :«'i«LL' ?fNETBATI)r t KELLSI

PROJECT NO.: 39:7583-1

SITE LOCATION: dcC*rl

FiE'J INVESTIanR: !.

<[•.'. «.: ic6c- f

W! [•»•• ARE:

INNER CA51N6 WHEW = 2.00 INCHE:
iNNER SCREEN 0« OPEN-HOLE JIWER •- :.30 !«HE5
-.IAHETER jF DSILLEt HOLE = 3.00 INCHES
ESTIMTEJ ?3«OSIT? OF iRAVEL "AC! = 0 . 1 5

CLIENT: Saiont

D A T E OF SL'JG T E S T : Of l . '09 '9 f l

IEN6TH OF SCREEN OR !NTA(E PORTION = 15.00 FEET
OEP'H FBOH S T A T I C LEVEL 10 !OTTO« OF SCREEN = UM F E E T '
THICINESS V SATjRAiES AQUIFER ZONE = 43.03 FEE1 ,
fALLlN6-HEA» INDEJ = 1- Cl1 IF FALLING,'O1 IF RISING)

MUHIER OP H E A I - ' I C E 3 A T A POINTS • HI

6.00
'.00
8.00
'.00

10.00
i l . O O
12.00
11.00
14.00
15.00
16.00
'.7.00
18.00
I ' . O O
:o.;o
:5.oo
:o.oo
15.00
40.00
45.30
'.0.00

HEAI
i F E E T )

0.540
O.!60
0.410
0.250
0.150
0.290
0.330
0.300
0.310
0.310
0.290
0.310
0.310
0.310
0.300
0.330
0.330
0.300
0.290
0.290
0.290
0.280
0.280
0.290
0.270



40. JO
65.00
'0.00
75.00
80.00
85.00
90.00
95.00

100.00
105.00

0.2)0
0.270
0.260
0.260
0.300
0.260
0.260
0.260
0.260
0.250



'.10.00
115.00
120.00
150.00
180.00
210.00
240.09
270.00
300.00
i!0.00
;60.00
!90.00
« 2 0 . 0 0
450 .00
460.00
510.00
340.00
5. '0.00
S O O . O O
"0.30
540.00
? t>0 .00

1080.00
1200.00
i::o.oo
1440.00
1560.00
uao.oo
1600.00
i ' 20 .00
1040.00
2 1 4 0 . 0 0
: 280.00
:• 400. oo
[520.00
: s4o .oo
:'60.oo
[330.00
j 000. 00
: i2o .oo
5240.00
moo
mOO
uoo.oo
3720.00
J840.00
3960.00
4080.00
4200 .00
4 2 2 0 . 0 0
4440.00
45«0.00
4^80.00
4800.00
4920 .00
:040.00
5160.00
5290.00
5400.00
5520.00

0.250
0.250
0.250
0 .240
0.230
0.230
0.220
0.220
0.210
0.210
0.200
0 .200
0 . 2 0 0
0.190
o.no
0.190
0.180
0.130
0.180
0 . 1 7 0
0.160
0.150
3.140
0.130
0.130
3.130
0 .120
0 . 1 2 0
0.110
O . ' . I O
0.110
0.100
3.100
0.090
0.090
0.090
0.080
0.080
0.080
0.070
0 .070
0.070
0.070
0.070
0.060
0.060
0.060
0.060
0.050
0.050
0.050
0.050
0.050
0.040
0.040
0 .040
0.040
0 .040
0.040
0.030



5640.00
5760.00
5880.00
6000.00
«600.00
7200.00
7800.00
9400.00
9000.00
^600 . 50

!0:00.00
10800.00
11400.00
12000.00
i 2 :>oo .oo
13200 .00
13800.00
',4400.00
15000.00
15600.00
1»200.00
i »800.00
1 MOO. 00
'.9000.00
19600 .00
!«200 .00
'.9900.00
28400 .00
2 1 0 0 0 . 0 0
2 U O O . O O
22200 .00
22900.00
; 3400.00
:4ooo.oo
24600.00
2 5 2 0 0 . 0 0
25B00.30
2 6 4 0 0 . 0 0
rooo.oo
2 ' 4 0 0 . 0 0
25200.00
23800.00
2'400.00
30000.00
30600.00
11200.00
31800.00
32400.00

0.030
0.030
0.030
0.030
0.020
0.020
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.020
0.020
0.030
0.040
0.050
0.060
0.060
0.070
0.070
0.070
0.070
0.070
0.070
0.060
0.060
0.060
0.060
0.050
0.050
0.040
0.040
0.040
0.030
0.030
0.030
0.030
0.020
0.020
0.020
0.010
0.010
0.010
0.010

iO SP 9T J5EI

FOB HO i . i ? o o



BETHOO OF COOPER, »RE»EHOEFT ANI PAPAIOPUL05

COHPIJTCJ R E S U L T S :

COHPUIEI WUE OF HO = 1.17 FEET

ALPHA

l . O O O E - 0 !

I . O O O E - 0 2

I . O O O E - O J

l . O O O E - 0 4

: . O O O E - 0 5

! . vOOE-06

l . O O O E - 0 '

' J ' O E - 0 8

l . JOOE-09

: . C " i O E - i O

NOTE:

S T O R A T 1 V I M

l . O O O E - 0 1

I . O O O E - 0 2

l.OOOE-0!

l . O O O E - 0 4

l . O O O E - 0 5

: .OOOE-OC

l . O O O E - 0 7

: . O O O E - 0 8

l .OOOE-09

i . O O O E - 1 0

T R A N S H I S S I V I T T

HE AN
TiANSlUS-

SiVIH

i.'UE-Oo

I.!»H-M

i.j;«-o«

3 . 0 K E - 0 *

4 . 4 & 7 E 0 4

>.;n-o»

- . 4 4 6 E - 0 4

Illllllll

5 . 4 0 8 E - 0 4

UNITS ARE IN FTU2/SECONI

REAN nuinun
'EDHEA- TRANS.
illlH

4 . 6 1 1 E -O7 IIIUIIU

: . : ; - i -os iiiuuu

9.';ic. -06 IIIUUU

2 .00 'E 05 IIIUUU

2 . 9 " 9 E -05 IIIUUU

'..965E -05 IIIUUU

;.:°'E -05 iiuiiiu

Itlllllll IIIUUU

: . •»;• -05 uiiuui

^ . 6 0 5 E 05 IIIUUU

ANI PERHEAIUITr UNITS ARE

KAlinUfl
TRANS.

4 . 5 4 0 E - 0 ;

8 . 7 3 0 E - 0 ;

3.33'E-J3

1 . 0 9 J E - 0 2

. . 3 0 3 E - 0 !

1 .51 IE -02

I . 7 1 6 E 0 2

• 7 - - C - 0 '

:.eo^-o:

2 . 0 0 9 f - 0 2

R A T I O OF
•'• RAN6E TO

'BAR

IIIIUIU

6 1 . 7 6 7 8 7 9

IIIUUU

4 7 . 4 7 3 0 8 8

3 1 . 6 9 3 2 1 6

26.743736

7 9 . 7 7 4 9 3 3

IIIUUU

Illllllll

3 3 . 4 5 5 4 9 0

IN FT /SECONI

ROOT «EAN
Sfl'JARE OF

T!HE
DEVIATIONS

IIIIUIU

62706.84

50697.13

2 2 3 0 4 . 3 2

15701 .42

13196.26

40066.51

10183.50

26047.62

13469.00

INFERENCE
IN BUS

0.00

IIIUUU

12009.66

29392.86

6602.90

2505.16

-26870 .25

29883.02

-15864.12

12578 .61

HANbAL CURVE HATCH

NO ACCEPTABLE HATC*, CONDITIONS IHPUEJ



«moi OF mm AM RICE
C3IWTEJ SESUi'S 'J51N6 I1MIETER OF IRIUEI HOLE:

PESHEMILIH -- 2 .02E-04 FW5ECONI = 6 .15E-03 CB/5ECONI

TRANSHISSlVin -- 8 .69E-OJ FIM2/SECONI

; : n P U U D R E S U L ' S U S i K G C i f t B E l E R O F C O S I W » M I S C R E E N :

! . ! ' E - 0 2 F1II2/5ECOMI



MC6C-F
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0.8

0.6
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0.2
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Slug lesi: Analysis
Type Curves For Instantaneous Change

! l .
'- • : . Itf, i . \ > i.. : , .||w.
• r l t Mt

10-3 10-2 lor* 10* 102 103
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T, 10°
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89c;;aB3--l Dupont McCarl
Well mcBc-f Date 08/09/90

0.00 4631.00 9262.00 13893.00 18524.00 23155.00 27786.00 32417.00

Time (sec)



PR06RAH 51061. VERSION 7,fEI. 1998

'HIS PROGRAM CALCULATES BEAN IRANSIIISSIVITIES FROH SLUG-TEST tATA lASEt ON T»0 ANALTTICAL APPROACHES:
(1) HETHOI OF COOPER, HEIEHOEFT ANt PAPAIOPUIOS, 1967 (ARTICLE IN VOL.3,W.I OF HRR ENTITLE!

RESPONSE OF A FINITE HAHE'E? HELL TO AN INSTANTANEOUS CHARGE OF HATER)
(21 KETHfll Of IOUVER ANI RICE, 1''6 (ARTICLE IN VOL. 12. NO.3 OF IS! ENTITLE!

A :luC TEST FOR 1ETERKININ6 HliRAOLIC CONIUCTIVITT OF UNCONFINED AQUIFERS
HI'H -iOIIPLE'EL! OS ?ART;ALL' PENETRATiNG HELLS1.

?!OJECT NO.: 8':'593-l

i:TE LOCAiiON: HcCirl S i t f

CLIENT: slipoit

tATE OF SLUG T E 5 T : 0 6 / 0 9 - : 0 < 9 0

C !ELJ INVESTIGATOR: 3. "Hruis

HELL NO.: ic4c-r

'MPU! 5A1A ARE:

;NNE« CASING D1A«UR : 2.00 INCHES
INNER SCREEN OR OPEN-HOLE DIA«E<ER = I.CO INCHES
:i«l<ET:.R OF WluED rtflit -- 9.00 INCnES
• i ' l l ATEJ ?0»OSUT OF O R A v E l °»C< : 0 . 1 5

LENGTH OF SCREEN OR INIAJE PORTION •- 15.00 FEET
CEP T H FROd S T A T I C LEVEL '0 30TTOH OF SCREEN = 40.20 FEET
MICmESS ]F S A T J 9 A T E » AJuIFER ZONE = <0.?0 FEET .
F A L L I N G - H E A D INtEl '- 0 'I1 If FAL'JNG.'O1 IF RISING)

W8ER Of HEA»-M"E J A T A POINTS •- 13?

:C.[CONII

HEAi
i F E E T )

1.00
1.20
:.«o
1.60
1.30
2.50
j.30
4.00
5.0«
6.00
7.00
e.oo
9.00
10.00
:i.oo
12.00
13.00
14.00
15.00
i f l . 00
r.oo
13.00
19.00
:o.oo
2 5 . 0 0

1.110
0.410
0.130
0.250
0.650
1.110
0.980
0.980
0.950
0.920
0.910
0.900
0.990
0.990
0.970
0.960
0.960
0.960
0.950
0.950
0.950
0.950
0.970
0.960
0.980



:o.oo
35.00
40.00
0.00
50.00
55. 0«
60.00
65.00
70.00
•5.00

0.830
0.620
O.B10
o.eoo
0.790
0.790
0.780
0.780
0 .770
0 .770



80.00
65.00
90.00
95.00
100.00
105.00
110.00
115.00
120.00
150.00
130.00
210.00
240.00
•'0.00
500.00
330.00
isO.OO
;?o.oo
410. 'JO
450.00
480.00
510.00
540.00
570.00
oOO.OO
'20.00
840.00
9&0.00
1060.00
i:00.00
'.520.00
1440.00
• 560.00
: 380. oo
•800.00
1920.00
:o4o.oo
iliO.OO
2:90.00
J400.00
2520.00
:»4o.oo
:?60.oo
2880.00
3000.00
3120.00
3240.00
3360.00
5430.00
5sOO.OO
•720.00
5840.00
1960.00
4080.00
4200.00
4320.00
4440.00
4560.00
4680.00
4800.00

0.770
0.760
0.760
0.760
0.750
0.750
0.750
0.750
0.740
0.730
0.720
0.710
0.710
0.710
0.700
0.700
0.690
0.690
0.690
0.690
0.690
0.680
O.oBO
0.680
O.eSO
0.680
0.670
0.670
0.670
0.660
0.660
0.660
0.660
0.650
0.650
0.650
0.650
0.640
0.640
0.640
0.630
0.630
0.630
0.630
0.630
0.620
0.620
0.620
0.620
0.620
0.610
0.610
0.610
0.610
0.610
0.610
0.600
0.600
0.600
0.600



4920 .00
5040.00
51&0.00
5290.00
5400.00
5520.00
5640.00
5760.00
5880.00
6000.00
u O O . O O
?20o .oo
• 9 0 0 . 0 0
9400.00
'000.00
'900 .00

10200 .00
10800.00
11400.00
12000 .00
12600.00
15200.00
U800.00
14400.00
15000.00
15600 .00
U200.00
U800.0C
17400.50
19000.00
13400 .00
19200.00
: ' S O O . O O
20400 .00
: ; ooo .oo
21 900.00
2 2 2 0 0 . 0 0
22900 .00
:34oo.oo
24000.00
24400.00
25200.00

0.600
0.600
0.600
0.600
0.600
0.600
0.590
0.590
0.590
0.590
0.590
0.580
0.580
0.580
0.570
0 .570
0 . 5 7 0
0.560
0.560
0.560
0.550
0.550
0.540
0.540
0.540
0.540
0.540
0.530
0.530
3.530
0.530
0.520
0 .520
0 . 5 2 0
3.520
0.510
0.510
0.510
0.510
0.500
0.500
0.500

HO SPECIFIED B» USES

COflPBTEJ <*LUE F0« HO 'FEE I i l . T O O
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Slug lest Analysis
Type Curves For Instantaneous Charge
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FBOGRM SiliGT. VERSION 7,fEi. 1'8«

iH!S PR06RM CALCULATES DEAN TRAWIUSSWHES 'RON SLUG-TEST DATA BASEI ON :»0 A N A L Y T I C A L APPROACHES:
II) HETHOI OF COOPER, IREIEHOEF1 ANI PAPAWULOS, 196? ( A R T I C L E IN VOL. 3, NO. 1 OF 1(1 ENTITLED

RESPONSE OF A FINITE »!A«E'E» lEit T0 AN INSTANTANEOUS CHARGE V |A!E«I
'?> HF.HOJ OF JOUiER AND »!•:>, |9"6 (AS11CLE IN VOL. 12. W.j ]f «B8 ENMUEI

» HUG T:.s! FOB H:E»«:N;NG H'SBAULIC CCNSUCTIV ITT OF UNCONFINEO AQUIFERS
I!TH .^PLE'EV :» f»B"AU' 'ENET«T!N6 HELLS)

:!]Jtt' NO.: 8't:55i-'. CLIENT:

5: 'E iGCAMON: R tC* ' ! DA'E OF St'JG 'Ecj: 08/03-0 ' ' '0

ME'J INVEST '.5ATOR: 3, •Wmkm

if., sfl.: i c< t -<

>PL'T ;A'A »RE:

'.NNEB CASING 3IABETEB -- 2.00 INCHES LENGTH OF SCREEN 06 INTAIE 'ORTION = 15.00 FEET
iNNES SC3EEN OS OPEN-HOLE O lAHET- ! = ? . v C INCHES DEPt" fRCH S '»T :C i-vEi. T0 JOTTOR OF SCREEN = 11M FEE!
3 : « H - T E B Of D«UaD HflvE -• 5.00 iNCi-[S THjCllftSS OF S A T j R A U B AQUIFER !ON£ = 40.02 F E E T -
•v i l lA 'ES PCROSIT ! OF SBAVEl :*C« '- :..: FALLlNG-tEA} ;N»EI •- 1 ;'!' IF F»LLlN6,'0' IF RISING)

« OF •(?«:•••."[ 3»T4 POINTS -

"*:[

SECOND '

4 . 3 0
5.00
6. JO
'.30
6.00
'.00

'.0.00
11.00
12.00
13.00
14.00
15.00
16.00
17.00
13.00
I ' .OO

;o.oo
2 5 . 0 0
JO. 00
15.00
40.00
4 5 . 0 0
i O . O O
55.00

HEAD
:FEE T !

0 .530
0.240
0.480
0.290
0.400
0.320
0.360
0.320
0.330
0.320
0.320
0.310
0.310
0.310
0.300
0.300
0.300
0.290
0.280
0.280
0.270
0.270
0.260
0.260



60.00
65.00
70.00
75.00
BO. 00
85.00
?0.00
?5.00

100.00
105.00

0.260
0.250
0.250
0 . 2 < 0
0 .260
0.240
0.230
0.230
0.230
0.230



110.00
115.00
110.00
150.00
180.00
210.00
240.00
270.00
300.00
! 2.0.00
2.60.30
I ' O . O O
410.00
450 .00
190.00
J10 .03
540.00
b '0 .00
a O O . O O
'20 .00
840.00
'50.00

1080.30
1200 .00
i ! 2 0 . 0 0
1440.00
15&0.00
l e S O J O
i 300. 00
1 9 2 0 . 3 C
:040.00
2 1 3 0 . 0 0
2 2 9 0 . 0 0
2 4 0 0 . 0 0
2520 .30
2 t 4 0 . 0 0
2 ' s O . O O
2880.00
! 000. 00
2 1 2 0 . 0 0
J240 .00
;360.00
2480 .00
3600.00
3720.00
3840.00
3960.00
4080.00
42-00.00
•320.00
4 4 4 0 . 0 0
4560 .00
4630.30
4900.00
4 '20 .00
J340.00
5 1 i O . O O
5280 .00
5400.00
5520.00

0.230
0.220
0 . 2 2 0
0.210
0.200
0.200
0.200
0.190
0.190
0.180
0.130
3.180
0.170
3.170
0.170
0 . 1 / 0
3.160
0.1 »0
3.160
0.150
0.150
0 .140
0 .140
0.130
0 .130
0.130
3.120
3. '.20
0 . 1 2 0
3.110
0.110
O . ' . I O
3.110
0.110
3.100
0.100
0.100
0.100
0.090
0.090
0.090
0.090
0.090
0.090
0.090
0.090
0.080
0.080
0.080
3.080
o.oeo
3.080
o.oeo
0.090
0.070
0.070
0 .070
0 . 0 7 0
0.070
0.070



5640 .00
5760 .00
5880.00
6000.00
6600.00
7200.04
7 BOO. 04
8(00.00
'000.00
' s O O . O O

1 0 2 0 0 . 0 0
10800.00
11400.00
12000 .00
: : iOO.oo
1 5 2 0 0 . 3 0
1:800.00
14400.00
15000.00
15600.00
U200 .00
U800.00
T400.00
16000.00
19600.00
19200.00
11900.00
20444 .00
: 1000. oo
21600.00
2 2 2 0 0 . 0 0
22300.00
25400 .00
24000.00
24604 .00
25 200. 00
2 3 8 0 0 . 0 0
26400.00
2, '044. 00
r j O O . O O
[9200.00
26844.00
2 » 4 0 0 . 0 0
30444.44
34644.44
31204.40
31804.40
32444.00
::ooo.oo
:;sOO.oo
5*200 .00
34800.00
• 5 4 0 0 . 0 0
36000.00
• 6e04.0C
5?200 .00
57800.00
18400.00
:?ooo.oo
39600.00

0.074
0 .074
0.070
0 .070
0.060
0.060
0.464
0.060
0.054
0.050
0.050
0.040
0 .040
C . 0 4 0
0.040
0.040
0.030
0.030
0 .030
0.030
0.030
0.030
0.030
0.030
0.030
0.020
0.020
0.020
0.020
0.020
0.020
0.020
0.020
0.020
0 . 5 2 0
0.020
0.020
0.020
0.424
0.020
4.020
0.020
0.020
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.414
0.010
0.010
0.010
0.010
4.414
4.014



HO 5PEC!fItl It USES

CORPUTEJ «IUE fO« HO ( F E E T ) l.Uflfl





BE'HOt OF COOPED, IBEtEHOEFT AN| PAPMOPUIOS

COIWEI 8ESULTS:

COflPUTEl V A L U E OF HO - 1.17 FEET

NOTE: l»»NSHISSlvnr ONUS ABE !N FIII2/SECONI AMI PEBHEAl! t !T l UNITS ABE IN F T / S E C O N l

8 A T I O OF 8001 SE»N 81FFEBEKCE
'BANS. •'' '"WE TO 5flU»RE OF IN BBS

«"" 5!L- :B" mw*

.OOOE-0, l . O O O E - 0 1 l . : i O E - 0 4 B.? !0£-)6 1.I14E-0* 2 . M . E - 0 3 1 9 . 6 0 9 4 5 , 1 4 5 3 6 . 8 4 0.00

, . ,001-02 i . O O O E - 0 2 2.:»«-0« ^^ «•»«-•» '-«-03 1M61099 1 4 7 9 9 . 7 2 -251 .98

, O O O E - 0 3 ' . . O O O E - 0 3 3 . . 9 4 E - 0 4 MIK-OJ 4 . 7 1 5 E - 0 6 . . O M E - O J 19.911056 . 1 4 8 8 2 . 4 9 -93 .76

MOOE-04 -,,)OOE-0« 4 .06H-04 2 . 7 1 3 E - 0 5 4 . 9 0 1 E - 0 6 7JME-03 >».0«007 ' .4936.36 -53.89

UOOE-OJ l . O O O E - O i 4 . 9 2 3 E - 0 4 J. :»:E-Oi 5 .184E-06 O09E-03 19. '04649 14968.3, -Jl.«

, . 3 O O E - 0 6 l . O O O E - 0 6 5 . . 8 5 E - 0 4 ; . = 5 ,E- . )S 5 . 6 4 3 E - 0 6 1 . 1 2 : E - 0 2 1^4394 14988.55 - 2 0 . 2 4

,,0OE-07 : . 3 0 0 E - 0 7 i . t r B E - 0 1 «.l'.«-:« 6 . 2 7 2 E - 0 6 1 . 2 » 1 E - 0 : 1M74760 15001.58 -13.03

; . : O O E - 0 9 : . » O E - O B - - U 4 E - 0 4 ,.r,H! 6 . 9 7 1 E - 0 6 - . U O E - 0 2 l».«i:» 150,0 .34 - 8 .76

,00OE-09 1 . : C O E - 0 9 9 .02 .E-04 -^-05 U98E-06 L 6 2 S E - 0 2 2 0 . 2 ^ 5 1 « 1S012.9 . ' 2 - 5 7

, .OME-10 l . O O O E - I O i.iME-M ;.-..E'Oi '»«"'« '"»«•« "-Z« |711 !4 '19 '2° "•"

1»NUH Cl)«VE MICH DE5UITS :

NO » t L t P ' » 8 L E HftUH, UNCOMflNEJ CONBH!ON5 IHPL iEJ





•f^Ot 3F lOUNEi Ml SICE

COPIED »E5 ;JiT5 J51H5 WHE1ES OF HIUEI HOLE:

PEiflEUhlM = ! .12E-0< FT/SECON! = ' .49E-03 Cf l /5ECOMI

TR»HSH!SSI»It' : 1 .25E-02 FIH2/SECOM

OF C»5!W ANl

. ? ! E - 0 4 FI/SECOW : 1 . 2 B E - 0 2

: . j3E-)2 FTM2 /5ECOMI
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Slug lest Analysis
Type Curves For Instantaneous Charge
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PROG8AN 51061. VEBSION 7.FEI. 1999

THIS PS06BAR CALCULATES HEftN TRANSRISSIVHIES FRflB SLUG-TEST DATA BASED ON HO ANALYTICAL APPBOACHES:
(t) DETHOI OF COOPER, BREDEHOEFI AND PAPADOPULOS, 196? (ARTICLE IN VOL.3.N0.1 OF 188 ENTITLED

RESPONSE of A FINITE DIAHEIEB HELL TO AN INSTANTANEOUS CHARGE OF IAURI
!2I NETHOD OF IOUIEB AND RICE. !9'6 ( A R T I C L E IN VOL. !2, NO.: OF tRB ENT ITLED

A i'.OG T'i' ''OS 3ETE8«lN!NG ^DSAULIC COND'JCTIVIH OF ONCONflNEt Ajy l fESS
*I'H iJRPLE'EL' OR 8««!'.ALL' PENETRATING HELLS)

"R f l JECT «.: 9 9 : ? 5 5 } - i

ii'E iJCAi iON: « c C * r l

c ; > L 3 :NVE5T!5A:-3R: 3. H

C L I E N T : Dutont

5A1E O f SLOG T E S T ; J 3 / 0 9 / 9 C

Nu.: itlc-f

A9E:

>N(8 CASING 0 1 A H E T E B = LOO INCHES
;NNEB B C S E E N os OPEN-HOLE D ; A « E T E R •• :.oo INCHES
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PGOGR»fl SL'JGt, VERSION 7.FEI. 1'BB
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MEMORANDUM

To: whomever From: B.K. Rauch

Date: 10 August 1990

Subject: 89C7503-1 DuPont Slug Tests. Ft. Madison, IA

This diskette contains three types of data files generated by
the Hermit SE-1000B Environmental Data logger, used to record water
levels during slug tests conducted the week of 6-10 August 1990.

Header (.HDR) Files

.HOD files contain two columns of data, they are:

o Elapsed Time (in minutes) and

o Value, which is the water level, expressed in feet above
the transducer probe.

A value of 12.42, for example, means that the
transducer probe was submerged to a depth of 12.42 feet below the top
of water at the time of that reading.

.HDR files also contain a header, generated by the Hermit, containing
information about the instrument settings and test start and stop
times. To that, we have added some additional information about the
type of test being conducted (rising or falling head), well number and
the type of slug that was used.

Print (.PRM) F i l e s

.PRN files are nondelimited ASCII numeric data files with no headers.
Column one contains Elapsed Times (in minutes). Column two contains
the values recorded by the Hermit, again in feet of water above the
transducer probe.

.PRM files are suitable for direct importation to Lotus 123 or Harvard
Graphics for graphing or data transformation.

Backup (.BAK) files

.BAK files for each .HDR file were created by OEdit at the time that
the original .HDR files were edited. .BAK files contain the original,
unedited header f i l e created by the Hermit SE-1000B at the time of
downloading.



MC4C-F.HDR

89C7583-1: DUPONT
FOOT MADISON, IOUA

UELL MC-4C
FALLING HEAD TEST
BY: BAH & BKR
USING 56"x 1.25" SLUG

SE10008
Environmental Logger

08/09 10:47

Unit* 00323 Test* 0

INPUT 1: Level (F)

Monday, August 13. 1990 3:33 pm Pa9e 1

Reference
Scale factor
Offset

Step* 0 08/08

Elapsed Time

0.0000
0.0033
0.0066
0.0099
0.0133
0.0166
0.0200
0.0233
0.0266
0.0300
0.0333
0.0500
0.0666
0.0833
0.1000
0.1166
0.1333
0.1500
0.1666
0.1833
0.2000
0.2166
0.2333
0.2500
0.2666
0.2833
0.3000
0.3166
0.3333
0.4167
0.5000

0.00
10.06
0.00

21:01

Value

20.63
20.63
20.64
20.64
22.19
22.53
23.10
23.62
22.96
21.86
21.08 v

21.45
21 .63
21.34
21.58
21.39
21.50
21.42
21.46
21.42
21.43
21.42
21.42
21.41
21.41
21.41
21 .40
21.40
21.40
21 .39
21.38



0.5833 21.38



MC4C-F.HDR Monday, August 13, 1990 3:33 pm Page 2

0.6667
0.7500
0.8353
0.9167
1.0000
1.0833
1.1667
1.2500
1.3333
1.4166
1.5000
1.5833
1.6667
1.7500
1.8333
1.9167
2.0000
2.5000
3.0000
3.5000
4.0000
4.5000
5.0000
5.5000
6.0000
6.5000
7.0000
7.5000
8.0000
8.5000
9.0000
9.5000

10.0000
12.0000
14.0000
16.0000
18.0000
20.0000
22.0000

24.0000
26.0000
28.0000
30.0000
32.0000
34.0000
36.0000
38.0000
40.0000

42.0000
44.0000
46.0000
48.0000

50.0000
52.0000

21.37
21.37
21.36
21.36
21.36
21.35
21.35
21.34
21.36
21.34
21.33
21.33
21.33
21.33
21.33
21.32
21.32
21.31
21.30
21.30
21.30
21.29
21.29
21.28
21.28
21.28
21.27
21.27
21.27
21.27

21.26
21.26
21.26
21.25
21.25
21 .24
21.24
21.23
21.23
21.23
21.22
21.22
21.22
21.21
21.21
21.21
21.21
21.21
21.20
21.20
21.20
21.20
21.19
21 .19



MC4C-F.HDR Monday, August 13, 1990 3:33 pm Pa<3e 3

56.0000
58.0000
60.0000
62.0000
64.0000
66.0000
68.0000
70.0000
72.0000
74.0000
76.0000
78.0000
80.0000
82.0000
84.0000
86.0000
88.0000
90.0000
92.0000
94.0000
96.0000
98.0000
100.000
110.000
120.000
130.000
140.000
150.000
160.000
170.000
180.000
190.000
200.000
210.000
220.000
230.000
240.000
250.000
260.000
270.000
280.000
290.000
300.000
310.000
320.000
330.000
340.000
350.000
360.000
370.000
380.000
390.000
400.000
410.000

21.19
21.19
21.19
21.19
21.19
21.18
21.18
21.18
21.18
21.18
21.18
21.18
21.18
21.17
21.17
21.17
21.17
21.17
21.17
21.17
21.17
21.17
21.17
21.16
21.16
21.16
21.16
21.15
21.15
21.15
21. H
21.14
21.14
21.14
21.14
21.13
21.13
21.13
21.13
21.13
21.13
21.13
21.13
21.13
21.12
21.12
21.12
21.12
21.12
21.12
21.12
21.12
21.12
21.12



MC4C-F.HDR Monday, August 13, 1990 3:33 pm Page 4

430.000
440.000
450.000
460.000
470.000
480.000
490.000
500.000
510.000
520.000
530.000
540.000
550.000
560.000
570.000
580.000
590.000
600.000
610.000
620.000
630.000
640.000
650.000
660.000
670.000
680.000
690.000
700.000
710.000
720.000
730.000
740.000
750.000
760.000
770.000
780.000
790.000
800.000
810.000
820.000

21.12
21.12
21.12
21.12
21.12
21.12
21.12
21.11
21.11
21.11
21.11
21.11
21.11
21.11
21.11
21.11
21.11
21.11
21.11
21.11
21.11
21.11
21.11
21.11
21.10
21.10
21.10
21.10
21.10
21.10
21.10
21.10
21 .10
21.10
21.10
21.10
21.10
21.10
21.10
21.10



MC4-R.HOR Monday, August 13. 1990 3:33 pm

89C7583-1 : OUPONT
MC-4 Rising Head
36 inch slug
BAH & BKR

SE1000B
Environmental Logger

08/08 20:44

Unit* 00323 Test* 0

INPUT 1: Level (F)

Reference
Scale factor
Offset

Step* 0 08/08

Elapsed Time

0.0000
0.0033
0.0066
0.0099
0.0133
0.0166
0.0200
0.0233
0.0266
0.0300
0.0333
0.0500
0.0666
0.0833
0.1000
0.1166
0.1333
0.1500
0.1666
0.1833
0.2000
0.2166
0.2333
0.2500
0.2666
0.2833
0.3000
0.3166
0.3333
0.4167
0.5000
0.5833
0.6667

0.00
10.06
0.00

10:48

Value

13.09
12.42
12.59
13.44
15.66
16.19
14.60
13.45
12.90
13.78
14.89 -
13.90
13.93
14.32
14.48
14.40
14.32
14.31
14.35
14.36
14.36
14.35
14.35
14.36
14.36
14.36
14.36
14.36
14.36
14.37
14.37
14.38
14.37



MC4-R.HOR Monday. August 13, 1990 3:33 pm Page 2

0.8333
0.9167
1.0000
1.0833
1.1667
1.2500
1.3333
1.4166
1.5000
1.5833
1.6667
1.7500
1.8333
1.9167
2.0000
2.5000
3.0000
3.5000
4.0000
4.5000
5.0000
5.5000
6.0000
6.5000
7.0000
7.5000
8.0000
8.5000
9.0000
9.5000

10.0000
12.0000
14.0000
16.0000
18.0000
20.0000
22.0000
24.0000
26.0000
28.0000
30.0000
32.0000
34.0000
36.0000
38.0000
40.0000
42.0000
44.0000
46.0000
48.0000
50.0000
52.0000
54.0000
56.0000

14.38
14.38
14.38
14.38
14.39
14.39
14.39
14.39
14.39
14.39
14.39
14.40
14.40
14.40
14.40
14.41
14.41

14.42
14.42
14.43
14.43
14.44

14.44

14.45

14.45

14.46

14.46

14.46

14.47

14.47

14.48
14.48
14.50

14.51
14.52
14.54

14.55
14.56
14.57
14.58
14.59
14.60

14.61
14.63

14.62

14.63

14.62
14.63
14.64

14.66

14.65

14.66
14.67

14.67



MC4-R.HDR Monday, August 13, 1990 3:33 pm Page 3

60.0000
62.0000
64.0000
66.0000
68.0000
70.0000
72.0000
74.0000
76.0000
78.0000
80.0000
82.0000
84.0000
86.0000
88.0000
90.0000
92.0000
94.0000
96.0000
98.0000
100.000
110.000
120.000
130.000
140.000
150.000
160.000
170.000
180.000
190.000
200.000
210.000
220.000
230.000
240.000
250.000
260.000
270.000
280.000
290.000
300.000
310.000
320.000
330.000
340.000
350.000
360.000
370.000
380.000
390.000
400.000
410.000
420.000
430.000

14.67
14.68
14.70
14.71
14.71
14.70
14.71
14.72
14.71
14.71
14.73
14.75
14.75
14.75
14.75
14.75
14.75
14.74
14.75
14.75
14.75
14.77
14.78
14.80
14.82
14.82
14.84
14.84
14.85
14.87
14.87
14.87
14.89
14.89
14.90
14.90
14.91
14.92
14.94
14.93
14.93
14.93
14.95
14.95
14.96
14.96
14.96
14.95
14.96
14.96
14.97
14.97
14.97
14.97



MC4-R.HDR Monday, August 13, 1990 3:33 pm Page 4

450.000
460.000
470.000
480.000
490.000
500.000
510.000
520.000
530.000
540.000
550.000
560.000
570.000
580.000
590.000

14.98
14.98
14.98
14.98
14.99
14.99
14.99
14.99
15.00
15.00
15.01
15.00
15.00
15.00
15.00



MC3-R.HDR

89C7583-1: DUPONT
FORT HAD I SON, IOWA

WELL MC-3
RISING HEAD TEST
BY: BAH & BKR
USING 48"x 1.25" SLUG

SE1000B
Environmental Logger

08/09 03:26

Unit* 01017 Test* 0

INPUT 1: Level (F)

Monday, August 13, 1990 3:33 pm Page 1

Reference
Scale factor
Offset

Step* 0 08/08

Elapsed Time

0.0000
0.0033
0.0066
0.0099
0.0133
0.0166
0.0200
0.0233
0.0266
0.0300
0.0333
0.0500
0.0666
0.0833
0.1000
0.1166
0.1333
0.1500
0.1666
0.1833
0.2000
0.2166
0.2333
0.2500
0.2666
0.2833
0.3000
0.3166
0.3333
0.4167
0.5000

0.00
10.04
0.00

15:31

Value

13.47
12.66
11.81
8.25
8.15
8.61
15.23
10.83
9.69
11.78
11.62
11.15
11.17
11.21
11.24
11.25
11.26
11.27
11.27
11.28
11.29
11.30
11.30
11.31
11.32
11.33
11.33
11.34
11.35
11 .38
11 .41



0.5833 11.43



MC3-R.HDR Monday, August 13, 1990 3:33 pm Page 2

0.6667
0.7500
0.8333
0.9167
1.0000
1.0833
1.1667
1.2500
1.3333
1.4166
1.5000
1.5833
1.6667
1.7500
1.8333
1.9167
2.0000
2.5000
3.0000
3.5000
4.0000
4.5000
5.0000
5.5000
6.0000
6.5000
7.0000
7.5000
8.0000
8.5000
9.0000
9.5000
10.0000
12.0000
14.0000
16.0000
18.0000
20.0000
22.0000
24.0000
26.0000
28.0000
30.0000
32.0000
34.0000
36.0000
18.0000
40.0000
42.0000
44.0000
46.0000
48.0000
50.0000
52.0000

11.46
11.48
11.51
11.55
11.55
11.58
11.59
11.61
11.63
11.65
11.67
11.69
11.70
11.72
11.74
11.75
11.76
11.83
11.89
11.93
11.96
11.99
12.01
12.03
12.04
12.06
12.07
12.08
12.09
12.10
12.10
12.11
12.12
12.13
12.15
12.15
12.15
12.16
12.18
12.18
12.19
12.19
12.19
12.19
12.20
12.20
12.21
12.21
12.22
12.22
12.22
12.22
12.23
12.23



54.0000 12.23
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420.000 12.32
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430.000
440.000
450.000
460.000
470.000
480.000
490.000
500.000
510.000
520.000
530.000
540.000
550.000
560.000
570.000
580.000
590.000
600.000
610.000
620.000
630.000
640.000
650.000
660.000
670.000
680.000
690.000
700.000

12.32
12.32
12.32
12.32
12.32
12.32
12.32
12.32
12.32
12.32
12.32
12.33
12.33
12.33
12.33
12.33
12.33
12.33
12.33
12.34
12.34
12.34
12.34
12.34
12.34
12.34
12.34
12.34



MC3C-R.HDR Monday, August 13, 1990 5:33 pm Page 1

89C7583-1: DUPONT
FOOT MADISON, 1CVIA

WELL MC-3C
RISING HEAD TEST

BY: BAH & BKR

USING 48"x 1.25" SLUG

SET 0008

Environmental Logger
08/09 11:18

Unit* 01017 Test* 0

INPUT 1: Level (F)

Reference
Scale factor
Offset

Step* 0 08/09

Elapsed Time

0.0000
0.0033
0.0066
0.0099
0.0133
0.0166
0.0200
0.0233
0.0266
0.0300
0.0333
0.0500
0.0666
0.0833
0.1000
0.1166
0.1333
0.1500
0.1666
0.1833
0.2000
0.2166
0.2333
0.2500
0.2666
0.2833
0.3000
0.3166
0.3333
0.4167
0.5000

0.00
10.04
0.00

10:36

Value

16.19
16.09
16.59
16.42
16.57
14.46
15.58
15.16
13.48
14.07
16.50
14.92
15.10
15.23
15.33
15.42
15.51
15.58
15.63
15.68
15.73
15.77
15.81
15.84
15.87
15.89
15.92
15.94
15.95
16.03
16.07



0.5833 16.10



MC3C-R.HDR Monday, August 13, 1990 3:33 pm Page 2

0.6667
0.7500
0.8333
0.9167
1.0000
1.0833
1.1667
1.2500
1.3333
1.4166

1.5000
1.5833
1.6667
1.7500
1.8333
1.9167
2.0000
2.5000
3.0000
3.5000
4.0000
4.5000
5.0000
5.5000
6.0000
6.5000
7.0000
7.5000
8.0000
8.5000
9.0000
9.5000

10.0000
12.0000
14.0000
16.0000
18.0000
20.0000
22.0000
24.0000
26.0000
28.0000

16.12
16.14
16.15
16.16
16.16
16.17
16.18
16.18
16.19
16.19
16.19
16.20
16.20
16.21
16.21
16.21
16.22
16.24
16.25
16.26
16.27
16.28
16.29
16.29
16.30
16.30
16.31
16,31
16.32
16.32
16.32
16.32
16.32
16.33
16.34
16.33
16.34
16.35
16.35
16.35
16.35
16.35



MC3C-F.HDR

98C7583-1: DUPONT
FORT KADI SON, IOWA

WELL MC-3C
FALLING HEAD TEST
BY: BAH I BKR
USING 48"x 1.25" SLUG

SE10008
Environmental Logger

08/09 11:56

Unit* 01017 Test* 0

INPUT 1: Level (F)

Monday, August 13, 1990 3:33 pm Page 1

Reference
Scale factor
Offset

Step* 0 08/09

Elapsed Time

0.0000
0.0033
0.0066
0.0099
0.0133
0.0166
0.0200
0.0233
0.0266
0.0300
0.0333
0.0500
0.0666
0.0833
0.1000
0.1166
0.1333
0.1500
0.1666
0.1833
0.2000
0.2166
0.2333
0.2500
0.2666
0.2833
0.3000
0.3166
0.3333
0.4167
0.5000

0.00
10. 04
0.00

11:30

Value

17.66
18.70
18.88
18.52
18.11
18.34
18.28
18.20
18.15
18.15
18.11
17.31
17.28
17.21
17.30
17.08
17.03
16.98
16.94
16.90
16.87
16.83
16.81
16.78
16.76
16.74
16.73
16.72
16.72
16.64
16.60



0.5833 16.57



MC3C-F.HOR Monday, August 13, 1990 3:33 pm Page 2

0.6667
0.7500
0.8333
0.9167
1.0000
1.0833
1.1667
1.2500
1.3333
1.4166
1.5000
1.5833
1.6667
1.7500
1.8333
1.9167
2.0000
2.5000
3.0000
3.5000
4.0000
4.5000
5.0000
5.5000
6.0000
6.5000
7.0000
7.5000
8.0000
8.5000
9.0000
9.5000

10.0000
12.0000
14.0000
16.0000
18.0000

16.56
16.55
16.54
16.53
16.52
16.51
16.51
16.51
16.50
16.50
16.50
16.49
16.49
16.48
16.48
16.48
16.48
16.46
16.45
16.44
16.42
16.42
16.41
16.40

16.40

16.39
16.39
16.38
16.38
16.38
16.38
16.37
16.37
16.37
16.37

16.36
16.36



MC4C-R.HDR Monday, August 13, 1990 3:33 pm

89C7583-1: DUPONT
FORT MADISON, IOUA

WELL MC-4C
RISING HEAD TEST
BY: BAH & BKR
USING JVx 1.25" SLUG

i

SE10008
Environmental Logger

08/09 18:K

Unit* 00323 Test* 0

INPUT 1: Level (F)

Reference
Scale factor
Offset

Step* 0 08/09

Elapsed Time

0.0000
0.0033
0.0066
0.0099
0.0133
0.0166
0.0200
0.0233
0.0266
0.0300
0.0333
0.0500
0.0666
0.0833
0.1000
0.1166
0.1333
0.1500
0.1666
0.1833
0.2000
0.2166
0.2333
0.2500
0.2666
0.2833
0.3000
0.3166
0.3333
0.4167
0.5000

0.00
10.06
0.00

11:07

Value

18.67
18.31
19.16
18.47
19.19
19.99
20.69
20.97
20.85
20.45
19.99
20.12
20.12
20.15
20.18
20.19
20.20
20.21
20.22
20.23
20.24
20.24
20.24
20.25
20.25
20.25
20.25
20.23
20.24
20.22
20.27



0.5833 20.28



MC4C-R.MDR Monday, August 15, 1990 3:33 pm Page 2

0.6667
0.7500
0.8333
0.9167
1.0000
1.0833
1.1667
1.2500
1.3333
1.4166
1.5000
1.5833
1.6667
1.7500
1.8333
1.9167
2.0000
2.5000
3.0000
3.5000
4.0000
4.5000
5.0000
5.5000
6.0000
6.5000
7.0000
7.5000
8.0000
8.5000
9.0000
9.5000

10.0000
12.0000
14.0000
16.0000
18.0000
20.0000
22.0000
24.0000
26.0000
28.0000
30.0000
32.0000
34.0000
36.0000
38.0000
40.0000
42.0000
44.0000
46.0000
48.0000
50.0000
52.0000

20.29
20.30
20.31
20.31
20.32
20.32
20.33
20.33
20.33
20.34
20.34
20.34
20.35
20.35
20.35
20.35
20.36
20.37
20.38
20.39
20.39
20.39
20.40
20.40
20.41
20.41
20.41
20.41
20.41
20.42
20.42
20.42
20.42
20.42
20.43
20.43
20.43
20.44
20.44
20.44
20.44
20.45
20.45
20.45
20.45
20.46
20.46
20.46
20.47
20.47
20.47
20.47
20.47
20.48



54.0000 20.48



MC4C-R.HDR Monday, August 13, 1990 3:33 pm Page 3

56.0000
58.0000
60.0000
62.0000
64.0000
66.0000
68.0000
70.0000
72.0000
74.0000
76.0000
78.0000
80.0000
82.0000
84.0000
86.0000
88.0000
90.0000
92.0000
94.0000
96.0000
98.0000
100.000
110.000
120.000
130.000
HO. 000
150.000
160.000
170.000
180.000
190.000
200.000
210.000
220.000
230.000
240.000
250.000
260.000
270.000
280.000
290.000
300.000
310.000
320.000
330.000
340.000
350.000
360.000
370.000
380.000
390.000
400.000
410.000

20.48
20.48
20.48
20.49
20.49
20.49
20.49
20.49
20.49
20.50
20.50
20.50
20.50
20.50
20.50
20.50
20.50
20.50
20.50
20.51
20.51
20.51
20.51
20.51
20.52
20.52
20.52
20.53
20.53
20.53
20.54
20.54
20.54
20.55
20.55
20.56
20.56
20.56
20.56
20.56
20.57
20.57
20.57
20.57
20.58
20.58
20.58
20.58
20.59
20.59
20.59
20.59
20.60
20.60





420.000 20.60





MC6C-F.HOR Monday, August 13, 1990 3:33 pm

89C7583-1: DUPONT
Well HC-6C
Falling Head Test
36"x 1.25" Slug
Test by BAH & BKR

SE1000B
Environmental Logger

08/09 21:56

Unit* 01017 Test* 0

INPUT 1: Level (F)

Reference
Scale factor
Offset

Step* 0 08/09

Elapsed Time

0.0000
0.0033
0.0066
0.0099
0.0133
0.0166
0.0200
0.0233
0.0266
0.0300
0.0333
0.0500
0.0666
0.0833
0.1000
0.1166
0.1333
0.1500
0.1666
0.1833
0.2000
0.2166
0.2333
0.2500
0.2666
0.2833
0.3000
0.3166
0.3333
0.4167
0.5000
0.5833

0.00
10.04
0.00

12:12

Value

21.46
21.61
21.74
21.74
21.63
21.60
21.46
21.09
20.84
20.80
20.82
21.37
20.99
21.24
21.08
21.18
21.12
21.16
21.13
21.14
21.14
21.12
21 .14
21.14
21.14
21.13
21.16
21.13
21.13
21.12
21.12
21.12



0.6667 21.11



MC6C-F.HDR Monday, August 13, 1990 3:33 pm Page 2

0.7500
0.8333
0.9167
1.0000
1.0833
1.1667
1.2500
1.3333
1.4166
1.5000
1.5833
1.6667
1.7500
1.8333
1.9167
2.0000
2.5000
3.0000
3.5000
4.0000
4.5000
5.0000
5.5000
6.0000
6.5000
7.0000
7.5000
8.0000
8.5000
9.0000
9.5000

10.0000
12.0000
14.0000
16.0000
18.0000
20.0000
22.0000
24.0000
26.0000
28.0000
30.0000
32.0000
34.0000
36.0000
38.0000
40.0000
42.0000
44.0000
46.0000
48.0000
50.0000
52.0000
54.0000

21.11
21.11
21.10
21.10
21.10
21.09
21.09
21.13
21.09
21.09
21.09
21.09
21.08
21.08
21.08
21.08
21.07
21.06
21.06
21.05
21.05
21.04
21.04
21.03
21.03
21.03
21.02
21.02
21.02
21.01
21.01
21.01
21.00
20.99
20.98
20.97
20.96
20.96
20.96
20.95
20.95
20.94
20.94
20.94
20.93
20.93
20.92
20.92
20.92
20.91
20.91
20.91
20.90
20.90



56.0000 20.90



MC6C-F.HOR Monday, August 13, 1990 3:33 pm Pa9e J

58.0000 20.90
60.0000 20.90
62.0000 20.89
64.0000 20.89
66.0000 20.89
68.0000 20.89
70.0000 20.88
72.0000 20.88
74.0000 20.88
76.0000 20.88
78.0000 20.88
80.0000 20.87
82.0000 20.87
84.0000 20.87
86.0000 20.87
88.0000 20.87
90.0000 20.87
92.0000 20.86
94.0000 20.86
96.0000 20.86
98.0000 20.86
100.000 20.86
110.000 20.85
120.000 20.85
130.000 20.84
140.000 20.83
150.000 20.83
160.000 20.83
170.000 20.83
180.000 20.83
190.000 20.83
200.000 20.84
210.000 20.84
220.000 20.85
230.000 20.85
240.000 20.86
250.000 20.87
260.000 20.88
270.000 20.89
280.000 20.89
290.000 20.90
300.000 20.90
310.000 20.90
320.000 20.90
330.000 20.90
340.000 20.90
350.000 20.89
360.000 20.89
370.000 20.89
380.000 20.89
390.000 20.88
400.000 20.88
410.000 20.87
420.000 20.87



430.000 20.87



HC6C-F.HDR Monday, August 15, 1990 3:33 pm Page <•

440.000
450.000
460.000
470.000
480.000
490.000
500.000
510.000
520.000
530.000
540.000
550.000
560.000
570.000

20.86
20.86
20.86
20.86
20.85
20.85
20.85
20.84
20.84
20.84
20.84
20.83
20.83
20.83



MWF2-F.HOR

89C7583-1: DUPONT
FORT MADISON, IOWA

WELL MW-F2
FALLING HEAD TEST

USING 48"x 1.25" SLUG
BY: BAH & BKR

SE1000B
Environmental Logger

08/09 22:30

Unit* 00323 Test* 0

INPUT 1: Level (F)

Monday, August 13, 1990 3:33 pm Page 1

Reference
Scale factor
Offset

Step* 0 08/09

Elapsed Time

0.0000
0.0033
0.0066
0.0099
0.0133
0.0166
0.0200
0.0233
0.0266
0.0300
0.0333
0.0500
0.0666
0.0833
0.1000
0.1166
0.1333
0.1500
0.1666

0.1833
0.2000
0.2166
0.2333
0.2500
0.2666
0.2833
0.3000
0.3166
0.3333
0.4167

0.00
10.06
0.00

18:62

Value

17.06
17.07
20.66
20.24
20.06
19.54
19.32
19.02
18.18
17.48
18.25
18.47
18.65
18.64
18. 62'
18.62 S
18.62 \/
18.61 ~S
18.61 '
18.60 *'
18.60 /
18.59
18.59
18.58V

18.58
18.57
18.57 /
18.57
18.56-'
18.55



0.5000 18.54



MUF2-F.HOR Monday, August 13, 1990 3:33 pn Pa9e 2

0.5833
0.6667
0.7500
0.8333
0.9167
1.0000
1.0833
1.1667
1.2500
1.3333
1.4166
1.5000
1.5833
1.6667
1.7500
1.8333
1.9167
2.0000
2.5000
3.0000
3.5000
4.0000
4.5000
5.0000
5.5000
6.0000
6.5000
7.0000
7.5000
8.0000
8.5000
9.0000
9.5000

10.0000
12.0000
14.0000
16.0000
18.0000
20.0000
22.0000
24.0000
26.0000
28.0000
30.0000
32.0000
34.0000
36.0000
38.0000
40.0000
42.0000
44.0000
46.0000

48.0000
50.0000

18.52
18.51 •/
18.50
18.49 >/
18.48
18.47 >/
18.46
18.44 v/

18.43
18.42^
18.42
18.41 •/
18.40
18.39^
18.38
18.37
18.37
18.36
18.31 ^
18.27
18.23 v/
18.19
18.16 y
18.12
18.09 y
18.06
18.03 y
18.01
17.98 >/
17.96
17.93 ^
17.91
17.89 v7

17.86 y
17.78 \/
17.72 "^
17.66 ^
17.61 ^
17.56 S
17.53
17.49 ^
17.46
17.43 v

17.40

17.38 ,
17.36
17.34
17.32 •
17.30
17.28 •/
17.27
17.25''
17.24

17.23



ZZ ' / l OOOO'ZS



MWF2-F.HOR Monday, August 15, 1990 3:33 pm Page 3

54.0000
56.0000
58.0000
60.0000
62.0000
64.0000
66.0000
68.0000
70.0000
72.0000
74.0000
76.0000
78.0000
80.0000
82.0000
84.0000
86.0000
88.0000
90.0000
92.0000
94.0000
96.0000
98.0000
100.000
110.000
120.000
130.000
140.000
150.000
160.000
170.000
180.000
190.000
200.000
210.000
220.000

17.21 </
17.19
17.18
17.17 -x

17.17
17.16
17.15
17.14
17.14 •/
17.13
17.12
17.12 -/
17.11
17.10
17.10
17. 09/
17.09
17.09
17.08
17.08
17.07
17.07
17.06
17.06
17.04
17.02
17.01
17.00
16.99
16.99
16.98
16.97
16.97
16.96
16.96
16.95



MUF2-R.HDR Monday. August 13, 1990 3:33pm

89C7583-1: DUPONT
Well MW-F2
Rising Head Test
48"x 1.25" Slug
By: BAH & BKR

SE10008
Environmental Logger

08/10 09:17

Unit* 00523 Test* 0

INPUT 1: Level (F)

Reference 0.00
Scale factor 10.06
Offset 0.00

Step* 0 08/09 22:38

Elapsed Time Value

0.0000
0.0033
0.0066
0.0099
0.0133
0.0166
0.0200
0.0233
0.0266
0.0300
0.0333
0.0500
0.0666
0.0833
0.1000
0.1166
0.1333
0.1500
0.1666

0.1833
0.2000
0.2166
0.2333
0.2500
0.2666
0.2833
0.3000
0.3166
0.3333
0.4167

0.5000
0.5833

13.31
13.46
15.84
14.26
16.06
16.15
15.19
14.69
14.74
15.20
15.56
15.30
15.26-
15.29~
15.31 -
15.33^
15.34 '
15.34^
15.35^
15.36
15.36
15.37
15.37
15.38
15.39
15.39
15.39
15.40
15.40 '
15.42
15.43 •
15.44



0.6667 15.46



MUF2-R.HOR Mo^ay. August 13. 1990 3:33 pm

0.7500
0.8333
0.9167
1.0000
1.0833
1.1667
1.2500
1.3333
1.4166

1.5000
1.5833
1.6667
1.7500
1.8333
1.9167
2.0000
2.5000
3.0000
3.5000
4.0000
4.5000
5.0000
5.5000
6.0000
6.5000
7.0000
7.5000
8.0000
8.5000
9.0000
9.5000

10.0000
12.0000
14.0000
16.0000
18.0000
20.0000
22.0000
24.0000
26.0000
28.0000
30.0000
12.0000
34.0000
36.0000
38.0000
40.0000
42.0000
44.0000
46.0000
48.0000
50.0000
52.0000
54.0000

15.47
15.48 '
15.49
15.49 /
15.50
15.51 ^
15.52
15.54^
15.54
15.55^
15.55
15.56 '
15.57
15.58 -
15.59
15.59 --
15.63
15.67 --
15.71
15.74 „
15.77
15.80 -
15.83
15.86-
15.88
15.91.
15.93
15.95 •
15.97
15.99 •>
16.01
16.03 '
16.10
16.16 ^
16.21
16.26 -
16.29
16.33>-
16.36
16.39 -
16.42
16.44 -
16.46
16.48 -

16.50
16.51 -
16.53
16.55"
16.56
16.57--
16.58
16.59 -

16.60
16.61 '



56.0000 16.62



WF2...HDR

Page 3

58.0000
60.0000
62.0000
64.0000
66.0000
68.0000
70.0000
72.0000
74.0000
76.0000
78.0000
80.0000
82.0000
84.0000
86.0000
88.0000
90.0000
92.0000
94.0000
96.0000
98.0000
100.000
110.000
120.000
130.000
140.000
150.000
160.000
170.000
180.000
190.000
200.000
210.000
220.000
230.000
240.000
250.000
260.000
270.000
280.000
290.000
300.000
310.000̂
320.000
330.000
340.000
350.000
360.000
370.000
380.000
390.000
400.000
410.000
420.000.

16.63 ^
16.64

16-64
16-65
16.66 ^
16.66
16.67
16.68
16.68̂
16.69
16.69
16.69
16.70 '
16-70
16-71
16-71
16.72^
16.72
16-72
16.73
16.73
16.73 S
16-75
16.75
16.76-
16.77
16-78
16.78̂
16.78
16.79
16.79-
16.80
16.80
16.80̂
16-80
16.80
16.81
16.81
16.81
16.81
16.81
16-81
16-81 '
16.81
16.81
16-81
16.81
16.81
16.81
16.81
16.82
16.82
16.82
16.82



430.000 16.82



MUF2-R.HDR Monday. August 13, 1990 3:33 pm Pa9e

440.000
450.000
460.000
470.000
480.000
490.000
500.000
510.000
520.000
530.000
540.000
550.000
560.000
570.000
580.000
590.000
600.000
610.000
620.000

16.82
16.82
16.82
16.82
16.82
16.82
16.82
16.82
16.82
16.82
16.82
16.82
16.82
16.82
16.82
16.82
16.82
16.82
16.82





HC6C-R.HDR "onday. August 13. 1990 3:33 p.

89C7583-1: DUPONT
Well MC-6C
Rising Head Test
36"x 1.25" Slug
By Bah & BKR

SE10008
Environmental Logger

08/10 09:51

Unit* 01017 Test* 0

INPUT 1: Level (F)

Reference
Scale factor
Offset

Step* 0 08/09

Elapsed Time

0.0000
0.0033
0.0066
0.0099
0.0133
0.0166
0.0200
0.0233
0.0266
0.0300
0.0333
0.0500
0.0666
0.0833
0.1000
0.1166
0.1333
0.1500
0.1666
0.1833
0.2000
0.2166
0.2333
0.2500
0.2666
0.2833
0.3000
0.3166
0.3333
0.4167
0.5000
0.5833

0.00
10.04

0.00

22:09

Value

20.82
20.72
19.30
18.39
20.53
17.81
18.09
19.03
20.07
20.86
20.99
18.84
20.25
19.37
19.95
19.62
19.82
19.74
19.77
19.80
19.79
19.81
19.80
19.81
19.81
19.82
19.82
19.84
19.83
19.85
19.86
19.87





0.6667 19.88





MC6C-R.HOR Monday, August 13, 1990 3:33 pm Pa9e 2

0.7500
0.8333
0.9167
1.0000
1.0833
1.1667
1.2500
1.3333
1.4166
1.5000
1.5833
1.6667
1.7500
1.8333
1.9167
2.0000
2.5000
3.0000
3.5000
4.0000
4.5000
5.0000
5.5000
6.0000
6.5000
7.0000
7.5000
8.0000
8.5000
9.0000
9.5000
10.0000
12.0000
14.0000
16.0000
18.0000
20.0000
22.0000
24.0000
26.0000
28.0000
30.0000
32.0000
34.0000
36.0000
38.0000
40.0000
42.0000
44.0000
46.0000
48.0000
50.0000
52.0000
54.0000

19.90
19.90
19.92
19.90
19.92
19.93
19.93
19.92
19.92
19.94
19.94
19.95
19.95
19.95
19.96
19.96
19.97
19.99
19.99
20.00
20.01
20.02
20.02
20.03
20.03
20.04
20.04
20.05
20.05
20.05
20.06
20.06
20.07
20.08
20.08
20.09
20.10
20.10
20.11
20.11
20.12
20.12
20.12
20.13
20.13
20.13
20. U
20.14
20.14
20.15
20.15
20.15
20.15
20.16



56.0000 20.16



MC6C-R.HOR Monday. August 13, 1990 3:33 pi Pa9e

58.0000
60.0000
62.0000
64.0000
66.0000
68.0000
70.0000
72.0000
74.0000
76.0000
78.0000
80.0000
82.0000
84.0000
86.0000
88.0000
90.0000
92.0000
94.0000
96.0000
98.0000
100.000
110.000
120.000
130.000
140.000
150.000
160.000
170.000
180.000
190.000
200.000
210.000
220.000
230.000
240.000
250.000
260.000
270.000
280.000
290.000
300.000
310.000
320.000
330.000
340.000
350.000
360.000
370.000
380.000
390.000
400.000
410.000
420.000

20.16
20.16
20.16
20.17
20.17
20.17
20.17
20.17
20.17
20.18
20.18
20.18
20.18
20.18
20.18
20.18
20.19
20.19
20.19
20.19
20.19
20.19
20.20
20.20
20.20
20.20
20.21
20.21
20.21
20.21
20.21
20.21
20.22
20.22
20.22
20.22
20.22
20.22
20.22
20.23
20.23
20.23
20.22
20.22
20.22
20.22
20.22
20.22
20.22
20.22
20.22
20.22
20.22
20.22



430.000 20.22



MC6C-R.HDR Monday. August 13, 1990 3:33 pm Page

440.000
450.000
460.000
470.000
480.000
490.000
500.000
510.000
520.000
530.000
540.000
550.000
560.000
570.000
580.000
590.000
600.000
610.000
620.000
630.000
640.000
650.000
660.000
670.000
680.000
690 . 000

20.22
20.22
20.22
20.22
20.21
20.22
20.21
20.21
20.21
20.21
20.21
20.21
20.21
20.21
20.21
20.21
20.21
20.21
20.21
20.21
20.21
20.21
20.21
20.21
20.20
20.20



MUJ-R.HDR Honday. August 13. 1990 5:33 p.

89C7583-1: DUPONT
FORT MADISON, 10U

WELL: MW-J
RISING HEAD TEST
BY: BAH & BKR

SE1000B
Environmental Logger

08/07 16:36

Unit* 01017 Test* 0

INPUT 1: Level (F)

Reference
Scale factor
Offset

Step* 0 08/07

Elapsed Time

0.0000
0.0033
0.0066
0.0099
0.0133
0.0166
0.0200
0.0233
0.0266
0.0300
0.0333
0.0500
0.0666
0.0833
0.1000
0.1166
0.1333
0.1500
0.1666
0.1833
0.2000
0.2166
0.2333
0.2500
0.2666
0.2833
0.3000
0.3166
0.3333
0.4167
0.5000
0.5833

0.00
10.04
0.00

14:22

Value

13.51
15.65
16.56
16.76
15.50
14.99
15.60
16.41
16.37
15.70
15.40
15.64
15.79-
15.88
15.26
15.93 f
16.00-
16.05 ^
16.08 v
16.11 •
16.13 '
16.15 •
16.17 ~-
16.19 X
16.20̂
16. 21''
16.23-'
16.24"
16.25^
16.32
16.37 v

16.41



0.6667 16.46



MUJ-R.HOR Monday. August 13, 1990 3:33 pm Page 2

0.7500
0.8333
0.9167
1.0000
1.0833
1.1667
1.2500
1.3333
1.4166

1.5000
1.5833
1.6667
1.7500
1.8333
1.9167
2.0000
2.5000
3.0000
3.5000
4.0000
4.5000
5.0000
5.5000
6.0000
6.5000
7.0000
7.5000
8.0000
8.5000
9.0000
9.5000

10.0000
12.0000
14.0000

16.0000
18.0000
20.0000
22.0000
24.0000
26.0000
28.0000
30.0000
32.0000
34.0000
36.0000
38.0000
40.0000
42.0000
44.0000
46.0000

48.0000

50.0000
52.0000
54.0000

16.49
16.53 S
16.57
16.60 X
16.63
16.66 •
16.69
16.71/
16.74
16.76 s
16.78
16.81 '
16.83
16.84
16.86
16.88 •
16.97 X
17.04 X"
17.09 X
17.12 X
17.15 X
17.16 ^
17.18
17.19 '•'
17.19
17.20 •/
17.20
17.20 /
17.21
17.21 •
17.22
17.22 X
17.23
17.23 /
17.21
17.22 „
17.22
17.22 V
17.23
17.24 /
17.26^
17.27 ^
17.27
17.27 r
17.27
17.26 X
17.24
17.24 /
17.24
17.24
17.24

17.25
17.25
17.26 •



56.0000 17.26



MUJ-R.HDR Monday. August 13. 1990 3:33 pm Page 3

58.0000
60 . 0000
62.0000
64.0000
66.0000
66.0000
70.0000
72.0000
74.0000
76.0000
78.0000
80.0000
82.0000
84.0000
86.0000
88.0000
90.0000
92.0000
94.0000
96.0000
98.0000
100.000
110.000
120.000

17.27
17.28
17.28
17.28
17.28^
17.28
17.28
17.28
17.28
17.28
17.28 -*
17.28
17.28
17.28
17.27
17.28
17.28
17.27
17.27
17.27
17.27
17.28
17.28
17.28



MWK1-F.HDR Monday. August '3. 1990 3:33 pm

89C7583-1: DUPONT Rl
FORT HAD I SON, IOWA

WELL MU-K1
FALLING HEAD TEST
BY: BAH, BKR
NOTE: THIS TEST CONDUCTED
WITH HERMIT DSP. (DISPLAY)
SET TO READ FROM TOP OF
CASING (TOC). DATA SHOULD
BE TRANSFORMED TO BE CONSISTENT
WITH TESTS CONDUCTED IN THE OTHER

WELLS.

SE1000B
Environmental Logger

08/07 07:35

Unit* 00323 Test* 0

INPUT 1: Level (F) TOC

Reference 0.00
Scale factor 10.06
Offset 0.00

Step* 0 08/06 16:02

Elapsed Time Value

0.0000
0.0033
0.0066
0.0099
0.0133
0.0166
0.0200
0.0233
0.0266
0.0300
0.0333
0.0500
0.0666
0.0833
0.1000
0.1166
0.1333
0.1500
0.1666
0.1833
0.2000
0.2166
0.2333
0.2500

-17.73
-22.63
-23.09
-18.86
-17.30
-19.13
-21.30
-20.77
-18.93
-18.68
-19.79-
-19.85
-19.82
-19.73
-18.35
•19.19
-19.21
-19.14
-19.12
-19.11
-19.10
-19.09
-19.08
•19.07



0.2666 -19.06



MUK1-F.HDR Monday. August 13. 1990 5:33 pn Pa9e 2

0.2833
0.3000
0.3166
0.3333
0.6167
0.5000
0.5833
0.6667
0.7500
0.8333
0.9167
1.0000
1.0833
1.1667
1.2500
1.3333
1.4166
1.5000
1.5833
1.6667
1.7500
1.8333
1.9167
2.0000
2.5000
3.0000
3.5000
4.0000
4.5000
5.0000
5.5000
6.0000
6.5000
7.0000
7.5000
8.0000
8.5000
9.0000
9.5000
10.0000
12.0000
U.OOOO
16.0000
18.0000
20.0000
22.0000
24.0000
26.0000
28.0000
30.0000
32.0000
34.0000
36.0000
38.0000

-19.05
-19.05
-19.04
-19.04
-19.02
-19.01
-19.00
-19.00
-18.99
-18.99
-18.99
-18.98
-18.98
-18.98
-18.98
•18.98
-18.97
-18.97
-18.97
-18.97
-18.97
-18.96
-18.96
-18.96
-18.95
-18.94
-18.94
-18.93
-18.92
-18.91
-18.90
-18.89
-18.89
-18.88
-18.87
-18.87
-18.86
-18.85
-18.85
-18.84
-18.82
-18.79
-18.76
-18.75
-18.72
-18.70
-18.68
-18.66
-18.63
-18.62
-18.60
-18.58
•18.56
•18.54



40.0000 -18.52



MUK1-F.HDR Monday. August 13, 1990 3:33 pi Pa9e

42.0000 -18.50
44.0000 -18.48
46.0000 -18.47
48.0000 -18.45
50.0000 -18.43
52.0000 -18.41
54.0000 -18.40
56.0000 -18.38
58.0000 -18.36
60.0000 -18.35
62.0000 -18.33
64.0000 -18.32
66.0000 -18.30
68.0000 -18.28
70.0000 -18.27
72.0000 -18.25
74.0000 -18.24
76.0000 -18.22
78.0000 -18.21
80.0000 -18.19
82.0000 -18.18
84.0000 -18.16
86.0000 -18.15
88.0000 -18.13
90.0000 -18.12
92.0000 -18.10
94.0000 -18.09
96.0000 -18.08
98.0000 -18.06
100.000 -18.05
110.000 -17.98
120.000 -17.93
130.000 -17.87
140.000 -17.81
150.000 -17.76
160.000 -17.70
170.000 -17.66
180.000 -17.61
190.000 -17.56
200.000 -17.52
210.000 -17.48
220.000 -17.43
230.000 -17.40
240.000 -17.36
250.000 -17.32
260.000 -17.29
270.000 -17.25
280.000 -17.22
290.000 -17.19
300.000 -17.16
310.000 -17.13
320.000 -17.10
330.000 -17.08
340.000 -17.05



350.000 -17.02



MUK1-F.HDR Monday. August 13. 1990 3:33 pm Page

360.000
370.000
380.000
390.000
400.000
410.000
420.000
430.000
440.000
450.000
460.000
470.000
480.000
490.000
500.000
510.000
520.000
530.000
540.000
550.000
560.000
570.000
580.000
590.000
600.000
610.000
620.000
630.000
640.000
650.000
660.000
670.000
680 . 000
690.000
700.000
710.000
720.000
730.000
740.000
750.000
760.000
770.000
780.000
790.000
800.000
810.000
820.000
830.000
840.000
850.000
860.000
870.000
880.000
890.000

-17.00
-16.98
-16.95
-16.93
-16.91
-16.89
-16.87
-16.85
-16.83
-16.82
-16.80
-16.78
-16.76
-16.75
-16.73
-16.72
-16.70
-16.69
-16.68
-16.67
-16.65
-16.64
-16.63
-16.62
-16.61
-16.59
-16.58
-16.57
-16.56
-16.55
-16.55
-16.54
-16.53
-16.52
-16.51
-16.50
-16.49
-16.48
-16.48
-16.47
-16.46
-16.45
-16.45
-16.44
-16.43
-16.43
-16.42
-16.42
-16.41
-16.41
-16.40
•16.40
-16.39
-16.39



900.000 -16.38



HUK1-F.HDR H°̂ y. *u9ust 13, 1990 3:33 pn,

910.000 -16.58



HUJ-F.MDR
Monday. August 13, 1990 3:33 pm Pa<3e 1

89C8573-1: DUPONT
FORT MADISON. IOWA
WELL MW-J FALLING HEAD TEST

BY: BAH t BKR

SE10008
Environmental Logger

08/07 17:42

Unit* 01017 Test* 0

INPUT 1: Level (F)

Reference
Scale factor
Offset

Step* 0 08/07

Elapsed Time

0.0000
0.0033
0.0066
0.0099
0.0133
0.0166
0.0200
0.0233
0.0266
0.0300
0.0333
0.0500
0.0666
0.0833
0.1000
0.1166
0.1333
0.1500
0.1666
0.1833
0.2000
0.2166
0.2333
0.2500
0.2666
0.2833
0.3000
0.3166
0.3333
0.4167
0.5000
0.5833
0.6667

0.00
10.04
0.00

16:53

Value

17.22 <S
17.22
17.22
17.23
20.14
23.19
21.08
17.28
14.54
16.13
18.61
17.59
18.58
18.74 v
18.51 v
18.38 *--
18.38 S
18.39-̂
18.38X
18.36
18.34
18.32
18.31
18.30'
18.28
18.27
18.26
18.25
18.23 "•
18.18
18.13^
18.08
18.04 /



0.7500 18.00



MUJ-F.HOR Monday, August 13, 1990 3:33 pm Page 2

0.8333 17.96 •/
0.9167 17.93
1.0000 17.90^
1.0833 17.87
1.1667 17.84 «--
1.2500 17.81
1.3333 17.79^
1.4166 17.77
1.5000 17.75 "
1.5833 17.73
1.6667 - 17.71 ^
1.7500 17.69
1.8333 17.67 s
1.9167 17.66
2.0000 17.64 -
2.5000 17.57
3.0000 17.52X
3.5000 17.48
4.0000 17.45 /
4.5000 17.43
5.0000 17.41 </
5.5000 17.40
6.0000 17.39^
6.5000 17.38
7.0000 17.38^
7.5000 17.37
8.0000 17.37^
8.5000 17.36
9.0000 17.36 ^
9.5000 17.36

10.0000 17.35 /
12.0000 17.35 ^
14.0000 17.34^
16.0000 17.33 •
18.0000 17.33>X
20.0000 17.33^
22.0000 17.32
24.0000 17.32 V
26.0000 17.32
28.0000 17.32 ^
30.0000 17.32
32.0000 17.31 i/
34.0000 17.31
36.0000 17.31 -/
38.0000 17.31
40.0000 17.31^
42.0000 17.31
44.0000 17.30
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89C7583-1: DUPONT
FORT MADISON, IA
WELL MU-K1
RISING HEAD TEST
BY: BAH, BKR

NOTE: FOR THIS TEST, THE
HERMIT WAS SET TO RECORD
DATA FROM THE TOP OF CASING
(TOC). DATA SHOULD BE TRANS-
FORMED TO CONFORM WITH TESTS
TAKEN IN OTHER WELLS THAT
RECORDED DATA FROM THE TOP
OF THE GROUND WATER SURFACE.

SE1000B
Environmental Logger

08/08 00:23

Unit* 00323 Test* 0

INPUT 1: Level (F) TOC

Reference
Scale factor
Offset

Step* 0 08/07

Elapsed Time

0.0000
0.0033
0.0066
0.0099
0.0133
0.0166
0.0200
0.0233
0.0266
0.0300
0.0333
0.0500
0.0666
0.0833
0.1000
0.1166
0.1333
0.1500
0.1666
0.1833
0.2000
0.2166
0.2333

0.00
10.06
0.00

09:04

Value

-11.02
-4.86
-2.36
-3.22
-4.36
-12.88
-19.43
-9.05
-10.80
-16.13
-13.53
-12.88
-13.35
-13.18
-13.25
-13.32
-13.24
-13.29
13.29
-13.34
-13.37
-13.37
•13.38



0.2500 •13.39



MUK1-R.HOR Monday. August 13. 1990 3:33 pn Page 2

0.2666
0.2833
0.3000
0.3166
0.3333
0.4167
0.5000
0.5833
0.6667
0.7500
0.8333
0.9167
1.0000
1.0833
1.1667
1.2500
1.3333
1.4166
1.5000
1.5833
1.6667
1.7500
1.8333
1.9167
2.0000
2.5000
3.0000
3.5000
4.0000
4.5000
5.0000
5.5000
6.0000
6.5000
7.0000
7.5000
8.0000
8.5000
9.0000
9.5000
10.0000
12.0000
14.0000
16.0000
18.0000
20.0000
22.0000
24.0000
26.0000
28.0000
30.0000
32.0000
34.0000
36.0000

-13.39
-13.40
-13.40
-13.41
-13.41
-13.43
-13.44
-13.45
-13.46
-13.47
-13.47
-13.48
-13.48
-13.48
-13.49
-13.49
-13.50
-13.50
-13.50
-13.50
-13.51
-13.51
-13.51
-13.52
-13.52
-13.53
-13.55
-13.55
-13.56
•13.57
-13.58
-13.59
-13.60
-13.61
-13.62
-13.62
-13.63
-13.64
-13.64
-13.65
-13.66
-13.69
-13.71
-13.74
-13.76
-13.78
-13.81
-13.82
-13.85
-13.87
-13.89
-13.91
-13.93
-13.95





38.0000 -13.97
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40.0000
42.0000
44.0000
46.0000
48.0000
50.0000
52.0000
54.0000
56.0000
58.0000
60.0000
62.0000
64.0000
66.0000
68.0000
70.0000
72.0000
74.0000
76.0000
78.0000
80.0000
82.0000
84.0000
86.0000
88.0000
90.0000
92.0000
94.0000
96.0000
98.0000
100.000
110.000
120.000
130.000
140.000
150.000
160.000
170.000
180.000
190.000
200.000
210.000
220.000
230.000
240.000
250.000
260.000
270.000
280.000
290.000
300.000
310.000
320.000
330.000

-13.99
-14.01
-14.03
-14.04
-14.06
-14.08
-14.09
-14.11
-14.13
-14.15
-14.16
-14.18
-14.19
-14.21
-14.22
-14.24
-14.26
-14.27
-14.29
-14.30
-14.32
-14.33
-14.35
-14.36
-14.37
-14.39
-14.40
-14.42
-14.43
-14.44
-14.46
-14.52
-14.58
-14.63
-14.69
-14.74
-14.79
-14.84
-14.88
-14.93
-14.97
•15.00
-15.04
-15.09
-15.12
-15.15
-15.18
-15.22
-15.25
•15.27
-15.29
-15.34
•15.36
-15.39





340.000 -15.40
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350.000
360.000
370.000
380.000
390.000
400.000
410.000
420.000
430.000
440.000
450.000
460.000
470.000
480.000
490.000
500.000
510.000
520.000
530.000
540.000
550.000
560.000
570.000
580.000
590.000
600.000
610.000
620.000
630.000
640.000
650.000
660.000
670.000
680.000
690.000
700.000
710.000
720.000
730.000
740.000
750.000
760.000
770.000
780.000
790.000
800.000
810.000
820.000
830.000
840.000
850.000
860.000
870.000
880.000

-15.44
-15.45
-15.47
-15.49
-15.52
-15.54
-15.55
-15.59
-15.61
-15.62
-15.63
-15.64
-15.66
-15.68
-15.69
-15.71
-15.73
-15.74
-15.75
-15.77
-15.79
-15.80
-15.81
-15.82
-15.83
-15.84
-15.85
-15.87
-15.88
-15.89
-15.89
-15.90
-15.91
-15.92
-15.93
-15.93
-15.94
-15.95
-15.95
-15.96
-15.96
-15.97
-15.98
-15.98
-15.99
-15.99
-16.00
-16.00
-16.01
-16.01
-16.02
-16.02
-16.03
•16.03





890.000 -16.03
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900.000 -16.CH.
910.000 -16.04
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MVK2-F.HOR Honday. August 13. 1990 3:33 p*

89C7583-1 : DUPONT
FORT MADISON, IOWA

WELL MW-K2

FALLING HEAD TEST

BY: BAH & 8KB '

---*- '--£—-"•--
^ SE1000B
Environmental Logger

08/08 09:20

Unit* 01017 Test* 0

INPUT 1: Level (F)

Reference 0.00
Scale factor 10.04
Offset 0.00

Step* 0 08/07 18:29

Elapsed Time Value

0.0000
0.0033
0.0066
0.0099
0.0133
0.0166
0.0200
0.0233
0.0266
0.0300
0.0333
0.0500
0.0666
0.0833
0.1000
0.1166
0.1333
0.1500
0.1666
0.1833
0.2000
0.2166
0.2333
0.2500
0.2666
0.2833
0.3000
0.3166
0.3333
0.4167
0.5000
0.5833

16.15
17.68
18.96
20.70
20.25
18.54
17.01
16.56
17.16
18.25
19.00
17.12
17.16
17.90
17.38
17.41
17.58
17.45
17.45
17.48
17.45
17.44

17.44

17.43
17.42
17.42
17.41
17.40
17.40

17.36
17.34

17.32



0.6667 17.29
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0.7500
0.8333
0.9167

1.0000
1.0833
1.1667
1.2500
1.3333
1.4166
1.5000
1.5833
1.6667
1.7500
1.8333
1.9167
2.0000
2.5000
3.0000
3.5000
4.0000
4.5000
5.0000
5.5000
6.0000
6.5000
7.0000
7.5000
8.0000
8.5000
9.0000
9.5000

10.0000
12.0000
14.0000
16.0000
18.0000
20.0000
22.0000
24.0000
26.0000
28.0000
30.0000
32.0000
34.0000
36.0000
38.0000
40.0000
42.0000
44.0000
46.0000
48.0000
50.0000
52.0000
54.0000

17.27
17.24
17.22
17.20
17.18
17.16
17.15
17.13
17.12
17.10
17.09
17.07
17.06
17.05
17.03
17.03
16.96
16.91
16.87
16.84
16.81
16.79
16.77
16.75
16.73
16.71
16.70
16.69
16.68
16.67
16.66
16.66
16.63
16.61
16.59
16.57
16.56
16.55
16.54
16.53
16.52
16.52
16.51
16.51
16.50
16.50
16.49
16.49
16.48
16.48
16.47
16.47

16.46

16.46



56.0000 16.46
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58.0000 16.45
60.0000 16.45
62.0000 16.45
64.0000 16.44
66.0000 16.44
68.0000 16.44
70.0000 16.43
72.0000 16.43
74.0000 16.43
76.0000 16.42
78.0000 16.42
80.0000 16.42
82.0000 16.42
84.0000 16.41
86.0000 16.41
88.0000 16.41
90.0000 16.41
92.0000 16.40
94.0000 16.40
96.0000 16.40
98.0000 16.39
100.000 16.39
110.000 16.38
120.000 16.37
130.000 16.36
140.000 16.35
150.000 16.33
160.000 16.32
170.000 16.31
180.000 16.30
190.000 16.30
200.000 16.29
210.000 16.28
220.000 16.27
230.000 16.26
240.000 16.26
250.000 16.25
260.000 16.25
270.000 16.24
280.000 16.23
290.000 16.23
300.000 16.22
310.000 16.22
320.000 16.21
330.000 16.21
340.000 16.20
350.000 16.20
360.000 16.19
370.000 16.19
380.000 16.19
390.000 16.18
400.000 16.18
410.000 16.18
420.000 16.17



430.000 16.17
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440.000
450.000
460.000
470.000
480.000
490.000
500.000
510.000
520.000
530.000
540.000
550.000
560.000
570.000
580.000
590.000
600.000
610.000
620.000
630.000
640.000
650.000
660.000
670.000
680.000
690.000
700.000
710.000
720.000
730.000
740.000
750.000
760.000
770.000
780.000
790.000
800.000
810.000
820.000
830.000
840.000
850.000
860.000
870.000
880.000
890.000

16.17
16.16
16.16
16.16
16.15
16.15
16.15
16.14
16.14
16.14
16.14
16.13
16.13
16.13
16.13
16.12
16.12
16.12
16.12
16.11
16.11
16.11
16.10
16.10
16.10
16.09
16.09
16.09
16.09
16.08
16.08
16.08
16.08
16.07
16.07
16.07
16.07
16.06
16.06
16.06
16.06
16.06
16.06
16.05
16.05
0.00



MWK2-R.HDR

89C7583-1: DUPONT
FORT MADISON, IOWA
WELL MU-K2
RISING HEAD TEST
BY: BAH & BKR
USING: 48"x 1.25" SLUG

SE1000B
Environmental Logger

08/08 14:13

Unit* 01017 Test* 0

INPUT 1: Level (F)

Monday. August 13, 1990 3:33 pm Page 1

Reference
Scale factor
Offset

Step* 0 08/08

Elapsed Time

0.0000
0.0033
0.0066
0.0099
0.0133
0.0166
0.0200
0.0233
0.0266
0.0300
0.0333
0.0500
0.0666
0.0833
0.1000
0.1166
0.1333
0.1500
0.1666
0.1833
0.2000
0.2166
0.2333
0.2500
0.2666
0.2833
0.3000
0.3166
0.3333
0.4167
0.5000

0.00
10.04
0.00

09:31

Value

15.59
12.81
11.44
10.42
12.79
15.22
17.49
16.52
13.92
12.30
12.38
13.59
15.29
15.07
14.25
14.23
14.65
14.77
14.61
14.53
14.59
14.65
14.64
14.62
14.63
14.65
14.66
14.66
14.67
14.70
14.73
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0.6667
0.7500
0.8333
0.9167
1.0000
1.0833
1.1667
1.2500
1.3333
1.4166
1.5000
1.5833
1.6667
1.7500
1.8333
1.9167
2.0000
2.5000
3.0000
3.5000
4.0000
4.5000
5.0000
5.5000
6.0000
6.5000
7.0000
7.5000
8.0COO
8.5000
9.0000
9.5000

10.0000
12.0000
14.0000
16.0000
18.0000
20.0000
22.0000
24.0000
26.0000
28.0000
30.0000
32.0000
34.0000
36.0000

38.0000
40.0000
42.0000
44.0000
46.0000

48.0000

50.0000

52.0000

H.78
14.81
14.84
14.80
14.86
14.96
12.99
11.26
12.19
10.95
11.82
15.04
15.01
15.03
15.05
15.06
15.07
15.14
15.20
15.25
15.29
15.32
15.35
15.37
15.39
15.41
15.43
15.44

15.46
15.47
15.48
15.49
15.50
15.54
15.56
15.58
15.60
15.61
15.62
15.63
15.64
15.64
15.65
15.67
15.66
15.67
15.67
15.68
15.68
15.69
15.69
15.70
15.70
15.70



54.0000 15.71
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56.0000
58.0000
60.0000
62.0000
64.0000
".6. 0000
68.0000
70.0000
72.0000
74.0000
76.0000
78.0000
80.0000
82.0000
84.0000
86.0000
88.0000
90.0000
93.0000
94.0000
96.0000
98.0000
100.000
110.000
120.000
130.000
140.000
150.000
160.000
170.000
180.000
190.000
200.000
210.000
220.000
230.000
240.000
250.000
260.000
270.000

15.71
15.71
15.72
15.72
15.72
15.73
15.73
15.73
15.73
15.73
15.74
15.74
15.74
15.74
15.74
15.75
15.75
15.75
15.75
15.76
15.75
15.76
15.76
15.78
15.77
15.80
15.80
15.80
15.81
15.81
15.82
15.81
15.82
15.83
15.84
15.83
15.85
15.84
15.85
15.86




