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James W Cook
Vice President - Projects, Engineering
and Construction

oeneral offices: 1945 West ParneH Road, Jackson, MI 49201 * (517) 78& O453

December 17, 1982

Harold R Denton, Director
Office of Nuclear Reactor Regulation
Attn: Division of Licensing '

US Nuclear Regulatory Commission
Washington, DC 20555

MIDLAND NUCLEAR C0 GENERATION PLANT
MIDLAND DOCKET NOS 50-329, 50-330
AMENDMENT 111
FILE: 0485.11, 0485.16 SERIAL: 20390

Enclosed herewith is Amendment 111 to the Company's Application for

f) Construction Permits and Operating Licenses containing three (3) signed
L/ originals and sixty (60) copies of Revision 14 to the Responses to NRC

Requests Regarding Plant Fill.

Revision 14 of the Responses to NRC Requests Regarding Plant Fill contains
updated information as detailed in the application page.

/s/ J W Cook
JWC/GEC/bjb

CC RJCook, Midland Resident Inspector, (w/o)

J

oc1282-0294a100

_ _ _ - __ ___ ______ __
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CONSUMERS POWER COMPANY
APDLICATiON FOR

REACTOR CONSTRUCTION PERMIT AND OPERATING LICENSE

DOCLST No 50-329
DOCKET NO 50-330 .

AMENDMENT NO 111

Enclosed herewith, revising and supplementing the above-entitled application,
are revised and new pages for incorporation in the Responses to NRC Requests
Regarding Plant Fill. The Responses to NRC Requests Regarding Plant Fill were
referenced by Amendment 72 to the above dockets on December 19, 1979. The
enclosed material consists of the following:

1. Addition of new Appendix D information consisting of:

a. Well logs and well construction summaries

b. Boring logs and sample extrusion logo

c. Piezometer plots

2. Corrections of minor errors and omissions

?. Changes relating to the above (Table of Contents, Figures, Tables, etc)

These new and revised pages bear the notation " Revision 14, 12/82" and 6re
marked in the margin to indicate where chang 2s or new material is submitted.
Additional pages and figures have been added as reflected on the revised " List
of Effective Pages."

Consumers Power Company

Dated December 20, 1982 By /s/ James W Cook
James W Cook, Vice President

Sworn and subscribed to before me on this 20 day of December, 1982.

/s/ Barbara P Townsend
Notary Public, Jackson County, Michigan
My Commission Expires September 8,198h
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RESPONSES TO THE

NRC 10 CFR 50.54(f) REQUEST

REGARDING PLANT FILL

FOR

MIDLAND PLANT UNITS 1 ,AND 2
,

i CONSUMERS POWER COMPANY

DOCKET NUMBERS 50-329 AND 50-330

Consisting of:

O
l 1. Responses to Questions 1-36, 38-53

2. Appendix A, Summaries of Bechtel Consultants j

t 1

3. Appendix B, Consultants' Continued Involvement

4. Appendix C, Consultant Communications <

)
'

5. Appendix D, Exploration Data

. .

Report Date: April 24, 1979
Revision 1: May 31, 1979
Revision 2: July 9, 1979
Revision 3: September 13, 1979
Revision 4: November 13, 1979
Revision 5: February 29, 1980
Revision 6: April 1, 1980
Revision 7: May 5, 1980
Revision 8: August 15, 1980 )Revision 9: September 14, 1980 '

Revisio; 10: November 21, 1980 j
Revision 11: February 27, 1981 ,

Revision 12: October 5, 1981 |

O Revision 13: June 23, 1982 |
Revision 14: December 20,1982'|

'

l
._ _



RESPONSES TO 10 CFR 50.54
NRC REGUESTS REGARDING PLANT FILL

LIST OF EFFECTIVE PAGES

This list of effective pages identifies those text pages, tables, figures,
and attachments that are currently effective in these responses.

Latest Latest
Sheet ID Revision Sheet ID Revision

Volume 1 LOEP 34 14
LOEP 35 14

Cover Sheet 14 LOEP 36 14
LOEP 1 14 LOEP 37 14
LOEP 2 14 LOEP 38 14
LOEP 3 14 LOEP 39 14
LOEP 4 14 LOEP 40 14
LOEP 5 14 LOEP 41 14
LOEP 6 14 LOEP 42 14
LOEP 7 14 LOEP 43 14
LOEP 8 14 LOEP 44 14
LOEP 9 14 LOEP 45 14
LOEP 10 14 LOEP 46 14
LOEP 11 14 LOEP 47 14
LOEP 12 14 LOEP 48 14
LOEP 13 14 LOEP 49 14
LOEP 14 14 LOEP 50 14

'

LOEP 15 14 LOEP 51 14
- LOEP 16 14 LOEP 52 14

LOEP 17 14 LOEP 53 14
LOEP 18 14 LOEP 54 14
LOEP 19 14 LOEP 55 14
LOEP 20 14 LOEP 56 14
LOEP 21 14 LOEP 57 14
LOEP 22 14 Table of Affected Sections 13
LOEP 23 14 Question 1
LOEP 24 14 1-1 ~0
LOEP 25 14 1-2 0
LOEP 26 14 1-3 0
LOEP 27 14 1-4 1
LOEP 28 14 1-5 0
LOEP 29 14 1-6 0
LOEP 30 14 1-7 0
LOEP 31 14 Appendix I
LOEP 32 14 Category I
LOEP 33 14 I-l 0
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Latest Latest
Sheet ID Revision Shent ID Revision 1

- I-2 0 1-4 0
I-3 0 1-5 0 gI-4 0 1-6 0

I-5 0 1-7 0
I-6 0 1-8
I-7 0 Sheet 1
I-8 0 Sheet 2 0

I-9 0 Sheet 3 0
Category II Sheet 4 0
I-10 1 Sheet 5 0
I-11 0 Sheet 6 0
I-12 0 Sheet 7 0
Category III Sheet 8 0
1-3 0 sheet 9 0
1-4 1 Question 2
1-5 0 2-1 0

1-6 0 Question 3
1-7 0 3-1 0

Appendix I Question 4
Catege.ty I 4-1 5

7.-l 0 4-2 5
I-2 0 4-3 5
I-3 0 4-4 12
I-4 0 4-5 5
I-5 0 4-6 5,

| I-6 0 4-7 5
I-7 0 4-8 5>

| I-8 0 4-9 5
I-9 0 4-10 6

Category II 4-11 6

I-10 1 4-12 5
I-11 0 4-13 5
I-12 0 4-14 5
Category III 4-15 5

I-14 1 Figure 4-1 12
I-14 1 Figure 4-2 12
I-15 0 Figure 4-3 12
I-16 0 Figure 4-4 12
I-17 0 Figure 4-5 12
I-18 1 Figure 4-6 12
I-19 0 Figur.e 4-7 12

i I-20 0 Figure 4-8 12
Category IV Question 5'

I-21 0 5-1 0

| I-22 0 Question 6
Attachment 6-1 5

1-1 0 6-2 3

1-2 0 Question 7
1-3 0 7-1 0

e
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Sheet ID Revision Sheet ID Revision

7-2 0 14-2 5

7-3 3 14-3 5

OFigure7-1 0 14-4 5

Figure 7-2 0 14-5 5
Figure 7-3 0 Table 14-1
Question 8 . Sheet 1 5
8-1 12 Sheet 2 5
8-2 12 Sheet 3 5
Figure 8-1 0 Figure 14-1 1
Figure 8-2 0 Figure 14-2 0
Figure 8-3 0 Figure 14-3 0

Question 9 Figure 14-4 3
9-1 0 Figure 14-5 3

Question 10 0 Figure 14-6 3
10-1 Figure 14-7 3

Question 11 Figure 14-8 5
11-1 0 Figure 14-9 3

Question 12 Figure 14-10 3
12-1 3 Figure 14-11 3
Table 12-1 Figure 14-12 5
Sheet 1 3 Question 15
Sheet 2 3 15-1 0
Sheet 3 3 15-2 3
Sheet 4 3 15-3 3
Sheet 5 3 15-4 3

Attachment to 2 Question 16
Table 12-1 16-1 5

OQuestion13
*

Figure 12-1 1 Question 17
17-1 5

13-1 0 17-2 5
13-2 1 17-3 5
13-3 1 17-4 5
13-4 0 Table 17-1 5
13-5 0 Table 17-2 10
13-6 0 Figure 17-1 10
Figure 13-1 0 Figure 17-2 10
Figure 13-2 0 Question 18 .

Figure 13-3 0 18-1 5
Figure 13-4 0 18-2 5 .

Figure 13-5 0 Question 19
Figure 13-6 0 19-1 5
Figure 13-7 0 19-2 5
Figure 13-8 0 19-3 5
Figure 13-9 0' Table 19-1
Figure 13-10 0 Sheet 1 0
Figure 13-11 0 Sheet 2 0
Figure 13-12 0 Figure 19-1 0
Question 14 Figure 19-2 0
14-1 5 Figure 19-3 0

,
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Latest Latest |
Shoot ID Revision Sheet ID Revision |,

|Question 20 23-7 12 |

20-1 5 23-8 4

|h20-2 5 23-9 12
Question 21 23-10 4
21-1 0 23-11 10
21-2 0 23-12 4
21-3 0 23-13 8
21-4 0 23-14 4
Table 21a-1 0 23-15 10
Table 21a-2 0 23-16 4
Table 21a-3 0 23-17 4 l
Table 21a-4 23-18 10 |
Sheet 1 0 23-19 4
Sheet 2 0 23-20 12

Table 21a-5 0 23-21 4
Table 21a-6 0 23-22 12
Figure 21.B-1 0 23-23 4
Figure 21.B-2 0 23-24 10
Figure 21.B-3 0 23-25 12
Question 22 23-25A 12
22-1 0 23-26 4
22-2 0 23-27 12
22-3 0 23-28 10
22-4 0 23-29 4
22-5 0 23-30 12
22-6 0 23-31 10
22-7 0 23-32 10,

22-8 0 23-33 12
22-9 0 23-34 4
22-10 0 23-35 10
Table 22a-1 0 Question 23 -Part II
Table 22a-2 0 23-36 4
Table 22b-1 0 23-37 4
Table 22d-l 23-38 4
Sheet 1 0 Attachment 23-1 8
Sheet 2 0 23-39' 4
Sheet 3 0 23-40 4

-

Table 22e-1 0 23-41 4
Question 23 -Part I 23-42 4

*

i 4 23-43 4
11 4 23-44 4
iii 4 Attachment 23-2 4
iv 4 Attachment 23-3
23-1 4 Sheet 1 4
23-2 4 Sheet 2 4
23-3 4 Sheet 3 4
23-4 4 Sheet 4 4*
23-5 4 23-45 4
23-6 4 23-46 12

,
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Latest Latest
Sheet ID Revision Sheet ID Revision

23-47 10 23-89 12
23-48 12 23-90 11
23-48a 12 Question 23 -Part IV
23-48b 12 23-91 4

23-48c 12 23-92 4

23-4Ad 12 Question 24
Question 23 -Part III 24-1 5

23-49 4 24-2 5

23-50 8 24-3 5

23-51 8 24-4 5

23-52 8 24-5 5

23-53 4 24-6 5

23-54 11 24-7 5

23-55 11 24-8 5

23-56 4 24-9 5

23-57 11 24-10 5

23-58 4 24-11 5

23-59 10 24-12 5

23-60 4 24-13 5

23-61 4 24-14 5
'

23-62 4 24-15 5

23-63 8 24-16 5

23-64 4 24-17 5

23-65 4 24-18 5
23-66 8 24-19 5
23-67 8 24-20 5
23-68 4 24-21 5
23-69 4 24-22 5

's 23-70 4 24-23 5

23-71 4 24-24 5 ,

23-72 8 24-25 5

23-73 8 24-26 5

23-74 4 24-27 5
23-75 4 24-28 5
23-76 8 24-29 5

23-77 8 24-30 5
23-78 11 24-31 5
23-79 12 24-32 5
23-79A 11 24-33 5
23-80 8 24-34 5

23-81 12 24-35 10
23-82 12 24-36 10
23-83 8 24-37 5
23-84 10 24-38 5

| 23-85 12 24-39 5

23-86 12 Figure 24-1 5'

23-87 12 Figure 24-2 5
23-88 12 Figure 24-3 5
23-88a 12 Figure 24-4 5
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Figure 24-5 5 Sheet 7 10
Figure 24-6 5 Sheet 8 10
Figure 24-7 5 Figure 27-1 5
Figure 24-8 5 Figure 27-2 5
Figure 24-9 10 Figure 27-3 5
Figure 24-10 10 Figure 27-4 5
Figure 24-11 10 Figure 27-5 5
Figure 24-12 10 Figure 27-6 12
Figure 24-13 5 Figure 27-7a 5
Figure 24-14 5 Figure 27-7b 5
Figure 24-15 5 Figure 27-8 5
Figure 24-16 5 Figure 27-9 12
Figure 24-17 5 Figure 27-10 5
Figure 24-18

.

5 Figure 27-11 5
Question 24 -Supplemental Figure 27-12 5
Information 6 Figure 27-13 5
24-S1 6 Figure 27-14 5
Supplemental Figure 24-1 6 Figure 27-15 5
Question 25 Figure 27-16 5
25-1 5 Question 27 -Supplemental
25-2 5 Information 6
25-3 10 27-S1 6
25-4 10 27-S2 11
25-5 5 27-S2a 12
Cuestion 26 27-S3 6
26-1 5 27-S4 6
26-2 5 27-S5 6

Attachment 275-1
Volume 2 Sheet i 10

Report 10
Question 27 Supplemental Figure 27-0
27-1 5 Sheet 1 12
27-2 5 Sheet 2 12
27-3 5 Supplemental Figure 27-1 6
27-4 5 Supplemental Figure 27-2 6
27-5 5 Supplemental Figure 27-3 6
21-6 10 Supplemental Figure 27-4 6
27-7 5
27-8 5 Volume 3.

27-9 5 '
'

27-10 5 Supplemental Figure 27-50 10
27-11 5 Supplemental Figure 27-51 12
Attachment 27-1 Supplemental Figure 27-52 12
Sheet 1 10 Supplemental rigure 27-53 12
Sheet 2 10 Supplemental Figure 27-54 12
Sheet 3 10 Supplemental Figure 27-55 12
Sheet 4 10 Supplemental Figure 27-56 12
Sheet 5 10 Supplemental Figure 27-57 12
Sheet 6 10 Supplemental Figure 27-58 12
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Latest Latest
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,

Supplemental Figure 27-59 12 Supplemental Figure 27-106 12
: . Supplemental Figure 27-60 12 Supplemental Figure 27-107 12
' Supplemental Figure 27-61 12 Supplemental Figure 27-108 12

Supplemental Figure 27-62 12 Supplemental Figure 27-109 12
Supplemental Figure 27-63 12 Supplemental Figure 27-110 12
Suppinmental Figure 27-64 12 Supplemental Figure 27-111 12
Supplemental Figure 27-65 12 Supplemental Figure 27-112 12
Supplemental Figure 27-115 12 Supplemental Figure 27-113 12
Supp'emental Figure 27-116 12 Supplemental Figure 27-114 12
Supplemental Figure 27-66 12 Supplemental Figure 27-115 12
Supplemental Figure 27-67 12 Supplemental Figure 27-116 12
Supplemental Figure 27-68 12 Supplemental Figure 27-117 12
Supplemental Figure 27-69 12 Supplemental Figure 27-118 12
Supplemental Figure 27-70 12 Supplemental Figure 27-119 12
Supplemental Figure 27-71 12 Supplemental Figure 27-120 12
Supplemental Figure 27-72 12 Supplemental Figure 27-121 12
Supplemental Figure 27-73 12 Supplemental Figure 27-122 12l

Supplemental Figure 27-74 12 Supplemental Figure 27-123 12
Supplemental Figure 27-75 12 Supplemental Figure 27-124 12
Supplemental Figure 27-76 12 Supplemental Figure 27-125 12
Supplemental Figure 27-77 12 Supplemental Figure 27-126 12
Supplemental Figure 27-78 12 Supplemental Figure 27-127 10
Supplemental Figure 27-79 10 Supplemental Figure 27-128 10
Supplemental Figure 27-80 10 Supplemental Figure 27-129 10
Supplemental Figure 27-81 12 St.pplemental Figure 27-130 10
Supplemental Figure 27-82 12 Supplemental Figure 27-131 12
Supplemental Figure 27-83 12 Supplemental Figure 27-132 12

OSupplemental Figure 27-84 12 Supplemental Figure 27-133 12|
Supplemental Figure 27-85 12 Supplemental Figure 27-134 12|

Supplemental Figure 27-86 12 Supplemental Figure 27-135 12
Supplemental Figure 27-87 12 Supplemental Figure 27-136 12 ,
Supplemental Figure 27-88 12 Supplemental Figure 27-137 12
Supplemental Figure 27-89 12 Supplemental Figure 27-138 12
Supplemental Figure 27-90 12 Supplemental Figure 27-139 12
Supplemental Figure 27-91 12 Supplemental Figure 27-140 10
Supplemental Figure 27-92 12 Supplemental Figure 27-141 10
Supplemental Figure 27-93 12 Supplemental Figure 27-142 10
Supplemental Figure 27-94 12 Supplemental Figure 27-143 10
Supplemental Figure 27-95 12 Supplemental Figure 27-144 10
Supplemental Figure 27-96 12 Supplemental Figure 27-145 10
Supplemental Figure 27-97 12 Supplemental Figure 27-146 12
Supplemental Figure 27-98 12 Supplemental Figure 27-147 10-

Supplemental Figure 27-99 12 Supplemental Figure 27-148 12
Supplemental Figure 27-100 12 Supplemental Figure 27-149 10
Supplemental Figure 27-101 12 Supplemental Figure 27-150 12
Supplemental Figure 27-102 12 Supplemental Figure 27-151 12
Supplemental Figure 27-103 12 Supplemental Figure 27-152 10
Supplemental Figure 27-104 12 Supplemental Figure 27-153 10
Supplemental Figure 27-105 12 Supplemental Figure 27-154 12
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Sheet ID Revision Sheet ID Rnvision

1

Supplemental Figure 27-155 12 28-2 5 1

Supplemental Figure 27-156 10 28-3 5

hSupplemental Figure 27-157 12 28-4 5

Supplemental Figure 27-158 10 28-5 5
Supplemental Figure 27-159 12 28-6 5
Supplemental Figure 27-160 12 28-7 5
Supplemental Figure 27-161 12 28-8 5
Supplemental Figure 27-162 10 28-9 5
Supplemental Figure 27-163 10 28-10 5
Supplemental Figure 27-164 10 28-11 5
Supplemental Figure 27-165 10 Figure 28-1A 5
Supplemental Figure 27-166 12 Figure 28-1B 5

.

Supplemental Figure 27-167 12 Figure 28-2 - 5 1

Supplemental Figure 27-168 12 Figure 28-3 5
Supplemental Figure 27-169 12 Figure 28-4 5
Supplemental Figure 27-170 12 Figure 28-5 5
Supplemental Figure 27-171 12 Figure 28-6 5
Supplemental Figure 27-172 12 Figure 28-7 5
Supplemental Figure 27-173 12 F,igure 28-8 5
Supplemental Figure 27-174 10 Figure 28-9 5
Supplemental Figure 27-175 10 Figure 28-10 5
Supplemental Figure 27-176 10 Figure 28-11- 5
Supplemental Figure 27-177 10 Figure 28-12 5
Supplemental Figure 27-178 10 Figure 28-13 5
Supplemental Figure 27-179 10 Figure 28-14 5
Supplemental Figure 27-180 10 Question 29
Supplemental Figure 27-181 10 29-1 5

hSupplemental Figure 27-182 10 Table 29-1
Supplemental Figure 27-183 10 Sheet 1 5
Supplemental Figure 27-184 10 Sheet 2 5
Supplemental Figure 27-185 10 Sheet 3 5
Supplemental Figure 17-186 10 Sheet 4 5
Supplemen41 Figure 27-187 10 Sheet 5 5
Supplemental Figure 27-188 10 Sheet 6 5
Supplemental Figure 27-189 10 Sheet 7 5
Supplemental Figure 27-190 10 Sheet 8 5
Supplemental Figure 27-191 10 Question 30
Supplemental Figure 27-192 12 30-1 5
Supplemental Figure 27-193 12 30-2 5
Supplemental Figure 27-194 12 30-3 5
Supplemental Figure 27-195 12 30-4 5
Supplemental Figure 27-196 12 30-5 8
Supplemental Figure 27-197 12 30-6 5
Supplemental Figure 27-198 12 Question 31

31-1 5
Volume 4 31-2 5

31-3 5
Question 28 31-4 5
28-3 5 Figure 31-1 5
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Latest Latest
Sheet ID Revision Shoot ID Revision

Figure 31-2 5 Attachment 39-1
Figure 31-3 5 Sheet 1 10

OFigure31-4 5 Sheet 2 10
Figure 31-5 5 Sheet 3 10
Figure 31-6 5 Figure 39-1 10
Figure 31-7 5 Question 40
Figure 31-8 5 40-1 10
Figure 31-9 5 40-2 10
Figure 31-10 5 40-3 10
Figure 31-11 5 40-4 10
Question 32 40-5 11
32-1 5 40-6 10
Question 33 40-7 10
33-1 5 40-8 10
33-2 5 40-9 10
Figure 33-1 5 40-10 10
Figure 33-2 5 40-11 10
Question 34 40-12 10
34-1 5 40-13 10
34-2 5 40-14 10
34-3 5 40-15 10
34-4 5 40-16 10
Question 35 40-17 10
35-1 5 Attachment 40-1
35-2 9 Sheet 1 11
35-3 9 Sheet 2 11
35-4 5 Figure 40-1 10,

35-5 9 Figure 40-2 10
,

Figure 35-1 5 Figure 40-3 10,

i Figure 35-2 5 Figure 40-4 10
Figure 35-3 5 Figure 40-5 10
Question 36 Figure 40-6 10
36-1 9 Figure 40-7 10
36-2 9 Figure 40-8 10
Figure 36-1 9 Figure 40-9 10
Boring Logs 13 Question 41
Observation Well 13 41-1 10

i Construction Summaries 41-2 10
Question 38 41-3 10

,

' 38-1 9 41-4 10
l Question 39 41-5 10
I 39-1 10 41-6 10

39-2 10 41-7 10
39-3 10 41-8 10
39-4 10 41-9 10

. 39-5 10 Attachment 41-1
l 39-6 10 Sheet 1 10

39-7 10 sheet 2 10
39-8 10 Sheet 3 10
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Latest Latest
Shent ID Revision Shent ID Revision

|

Sheet 4 11 Sheet 1 10 I
Attachment 41-2 Sheet 2 10

h|)Sheet 1 10 Sheet 3 10
Sheet 2 10 Sheet 4 10
Sheet 3 10 Sheet 5 10
Sheet 4 10 Attachment 42-2
Sheet 5 10 Sheet i 10
Sheet 6 10 sheet ii 10

Figure 41-1 10 Sheet 1 10
Figure 41-2 10 Sheet 2 10
Figure 41-3 10 Sheet 3 10
Figure 41-4 10 Sheet 4 10
Figure 41-5 10 Sheet 5 10
Figure 41-6 10 Sheet 6 10
Figure 41-7 10 Attachment 42-3
Figure 41-8 10 Sheet 1 10
Figure 41-9 10 Sheet 2 10
Firtre 41-10 10 Sheet 3 10
Figure 41-11 10 Sheet 4 10
Figure 41-12 10 Sheet 5 10
Figure 41-13 10 Sheet 6 10
Figure 41-14 10 Figure 42-1 10
Figure 41-15 10 Figure 42-2 10
Figure 41-16 10 Figure 42-3 10
Figure 41-17 10 Figure 42-4 10
Figure 41-18 10 Figure 42-5 10
Figure 41-19 10 Figure 42-6 10
Figure 41-20 10 Figure 42-7 10
Figure 41-21 10 Figure 42-8 10
Figure 41-22 10 Figure 42-9 10
Question 42 Figure 42-10 10
42-1 10 Figure 42-11 10
42-2 10 Figure 42-12 10
42-3 10 Figure 42-13 10
42-4 10 Figure 42-14 10
42-5 10 Figure 42-15 10
42-6 10 Figure 42-16 10
42-7 10 Figure 42-17 10
42-8 10 Figure 42-18 10
42-9 10 Figure 42-19 10
42-10 10 Figure 42-20 10
42-11 10 Figure 42-21 10
42-12 10 Figure 42-22 10
42-13 10 Figure 42-23 10
42-14 10 Figure 42-24 10
42-15 10 Figure 42-25 10
42-16 10 Figure 42-26 10
42-17 10 Figure 42-27 10
Attachment 42-1 Figure 42-28 10
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Sheet ID Revision Sheet ID Revision

Figure 42-29 10 43-1 12
Figure 42-30 10 43-2 12

' Os Figure 42-31 10 43-3 11
Figure 42-32 10 43-5 10
Figure 42-33 10 43-6 10
Figure 42-34 10 43-7 10
Figure 42-35 10 Attachment 43-1
Figure 42-36 10 Sheet 1 10
Figure 42-37 10 Sheet 2 10
Figure 42-38 10 Sheet 3 10
Figure 42-39 10 Figure 43-1 10
Figure 42-40 10 Figure 43-2 12
Figure-42-41 10 Figure 43-3 12
Figure 42-42 10 Figure 43-4 12
Figure 42-43 10 Figure 43-5 12
Figure 42-44 10 Figure 43-6 12
Figure 42-45 10 Figure 43-7 12
Figure 42-46 10 Figure 43-8 12
Figure 42-47 10 Figure 43-9 12
Figure 42-48 10 Figure 43-10 12
Figure 42-49 10 Question 44
Figure 42-50 10 44-1 10
Figure 42-51 10 44-2 12
Figure 42-52 10 44-3 12
Figure 42-53 10 Figure 44-1 _ 10
Figure 42-54 10 Figure 44-2 12
Figure 42-55 10 Figure 44-3 12

( ) Figure 42-56 10 Figure 44-4 12
Figure 42-57 10 Figure 44-5 12

i

( Figure 42-58 10 Question 45
Figure 42-59 10 45-1 10
Figure 42-60 10 45-2 10
Figure 42-61 10 45-3 11
Figure 42-62 10 45-4 11
Figure 42-63 10 45-5 11t

Figure 42-64 10 45-6 101

Figure 42-65 10- 45-7 10
Figure 42-66 10 45-8 10

10Figure 42-67 10 45-9 -

Figure 42-68 10 45-10 10
Figure 42-69 10 45-11 10
Figure 42-70 10 45-12 10
Figure 42-71 10 45-13 10
Figure 42-72 10 45-14 10
Figure 42-73 10 45-15 10

Figure 45-1 10
Volume 5 Figure 45-2 10

Figure 45-3 10
Question 43 Figure 45-4 10
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Latest Latest
Sheet ID Revision Shoct ID Revision

Figure 45-5 10 Figure 47-8 10
Figure 45-6 10 Figure 47-9 10
Figure 45-7 10 Figure 47-10 10
Figure 45-8 10 Figure 47-11 10
Figure 45-9 10 Figure 47-12 10
Figure 45-10 10 Figure 47-13 10
Figure 45-11 10 Figure 47-14 10
Figure 45-12 10 Question 48
Question 46 48-1 10
46-1 10 48-2 10
46-2 12 48-3 10
46-3 10 48-4 10
Figure 46-1 12 - 48-5 10
Figure 46-2 12 48-6 10
Figure 46-3 12 48-7 10
Figure 46-4 12 48-8 10
Boring Logs 13 Figure 48-1 10
Questicn 47 Figure 48-2 10
47-1 10 Figure 48-3 10
47-2 10 Figure 48-4 10
47-3 10 Figure 48-5 10
47-4 10 Figure 48-6 10
47-5 10 Figure 48-7 10
47-6 10 Figure 48-8 10
47-7 10 Question 49
47-8 10 49-1 10
47-9 10 49-2 10
47-10 10 49-3 10
47-11 10 49-4 10
47-12 10 49-5 10
47-13 10 49-6 10
47-14 10 49-7 10
47-15 10 49-8 10
47-16 10 Figure 49-1 10
47-17 10 Question 50
47-18 10 50-1 10
47-19 10 50-2 10
47-20 10 Question 51
47-21 10 51-1 10
47-22 10 51-2 10
47-23 10 51-3 10
47-24 10 Question 52
Figure 47-1 10 52-1 10
Figure 47-2 10 52-2 10
Figure 47-3 10 52-3 10
Figure 47-4 10 Figure 52-1 10
Figure 47-5 10 Figure 52-2 10
Figure 47-6 10 Question 53
Figure 47-7 10 53-1 10
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Latest Latest
Shoot ID Revision Sheet ID Revision

Appendix A Tab D.1-3 13
Appendix A 6 D.1-4 13 4

A-1 6 D.1-5 13 |(s
- A-2 6 D.1-6 13 ;

A-3 6 D.1-7 13
A-4 6 D.1-8 13
A-5 6 D.1-9 13
A-6 6 D.1-10 13
A-7 6 D.1-ll 13
A-8 6 D.1-12 13

Figure A-1 6 D.1-13 13
Appendix B Tab D.1-14 13
Appendix B 7 D.1-15 13

B-1 7 D.1-16 13
B-2 7 D.1-17 13

Appendix C Tab D.1-18 13
Appendix C 7 D.1-19 13

C-i 7 D.1-20 13
C-ii 7 D.1-21 13
C-lii 7 D.1-22 13
C-iv 7 D.1-23 13
C-v 7 D.1-24 13
C-vi 7 D.1-25 13
C-vii 7 D.1-26 13
C-viii 7 D.1-27 13
C-ix 7 D.1-28 13
C-x 7 D.1-29 13

(~') C-xii

'

C-xi 7 D.1-30 14
N- 7 D.1-31 13

C-xiii 7 D.1-32 13
C-xiv 8 D.1-33 13

Tabs 1 through 50 ' D.1-34 13
D.1-35 13

Volume 6 D.1-36 13
D.1-37 13

Tabs 51 through 141 D.1-38 13
D.1-39 13

Volume 7 D.1-40 13
D.1-41 13

Tabs 142 through 150 D.1-42 13
D.1-43 13

Appendix D Tab D.1-44 13
Appendix D D.1-45 13

Di 13 D.1-46 13
Dii 14 D.1-47 13
Diii 14 D.1-48 13

Div 14 D.1-49 13
D.1 Tab D.1-1 13 D.1-50 13
D.1-2 13 D.1-51 13
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| Latest Latest
'

Sheet ID Revision Sheet ID Rnvision

D.1-52 14 D.1-98 13
D.1-53 13 D.1-99 13
D.1-54 13 D.1-100 13
D.1-55 13 D.1-101 13
D.1-56 13 D.1-102 13
D.1-57 13 D.1-103 13
D.1-58 13 D.1-104 13
D.1-59 13 D.1-105 13
D.1-60 13 D.1-106 13
D.1-61 13 D.1-107 13
D.1-62 13 D.1-108 13
D.1-62a 14 D.1-109 13
D.1-62b 14 D.1-110 13 -

D.1-63 13 D.1-111 13
D.l.1 Tab D.1-ll2 13
D.1-64 13 D.1-113 13
D.1-65 13 D.1-114 13
D.1-66 13 D.1-115 13
D.1-67 13 D.1-116 13
D.1-68 13 D.1-117 13
D.1-69 13 D.1-118 13
D.1-70 13 D.1-119 13
D.1-71 13 D.1-120 13
D.1-72 13 D.1-121 13
D.1-73 13 D.1-122 13
D.1-74 13 D.1-123 13
D.1-75 13 D.1-124 13
D.1-76 13 D.1-125 13
D.1-77 13 D.1-126 13
D.1-78 13 D.1-127 13
D.1-79 13 D.1-128 13
D.1-80 13 D.1-129 13
D.1-81 13 D.1-130 13
D.1-82 13 D.1-131 13
D.1-83 13 D.1-132 13
D.1-84 13 D.1-133 13
D.1-85 13 D.1-134 13
D.1-86 13 D.1-135 13
D.1-87 13 D.1-136 13,

l
D . .'. - 8 8 13 D.1-137 13
D.1-89 13 D.1-138 13
D.1-90 13 D.1-139 13
D.1-91 13 D.1-140 13
D.1-92 13 D.1-141 13
D.1-93 13 D.1-142 13
D.1-94 13 D.1-143 13
D.1-95 13 D.1-144 13
D.1-96 13 D.1-145 13
D.1-97 13 D.1-146 13
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Latest Latest
Sheet ID Revision Sheet ID Revision

D.1-147 13 D.1-196 13
13 D.1-197 13

( )D.1-148D.1-149 13 D.1-198 13
D.1-150 13 D.1-199 13
D.1-151 13 D.1-200 13
D.1-152 13 D.1-201 13
D.1-153 13 D.1-202 13
D.1-154 13 D.1-203 13
D.1-155 13 D.1-204 13
D.1-156 13 D.1-205 13
D.1-157 13 D.1-206 13
D.1-158 13 D.1-207 13
D.1-159 13 D.1-208 13
D.1-160 13 D.1-209 13
D.1-161 13 D.1-210 13
D.1-162 13 D.1-211 13
D.1-163 13 D.1-212 13
D.1-164 13 D.1-213 13
D.1-165 ,

13 ,D.1-214 13
D.1-166 13 D.1-215 13
D.1-167 13 D.1-216 13
D.1-168 13 D.1-217 13
D.1-169 13 D.1-218 13
D.1-170 13 D.1-219 13
D.1-171 13 D.1-220 13
D.1-172 13 D.1-221 13
D.1-173 13 D.1-222 13-s

\ D.1-174 13 D.1-223 13
D.1-175 13 D.1-224 14
D.1-176 13 D.1-225 14
D.1-177 13 D.1-226 14
D.1-178 13 D.1-227 14
D.1-179 13 D.1-228 14
D.1-180 13 D.1-229 14
D.1-181 13 D.1-230 13
D.1-182 13 D.1-231 13
D.1-183 13 D.1-232 13
D.1-184 13 D.1-232 13
D.1-185 13 D.1-233 13
D.1-186 13 D.1-234 13
D.1-187 . 13 D.1-235 13
D.1-188 13 D.l.2 Tab
D.1-189 13 D.1-236 13
D.1-190 13 D.1-237 13
D.1-191 13 D.1-238 13
D.1-192 13 D.1-239 13
D.1-193 13 D.1-240 13
D.1-194 13 D.1-241 13
D.1-195 13 D.1-242 13

!

()'

ll81e
- LOEP-15 Revision 14

12/82

L _ _ _- _ _ __ _ -
- .



Latcat Latcat
Shnet ID Revision Shoot ID Revision

D.1-243 13 D.1-289 13
D.1-244 13 D.1-290 13

hD.1-245 13 D.1-291 13
D.1-246 13 D.1-192 13
D.1-247 13 D.1-293 13

i

D.1-248 13 D 1-294 13 !

D.1-249 13 D.1-295 13
D.1-249a 13 D.1-196 13
D.1-249b 13 D.1-297 13
D.1-250 13 D.1-298 13
0.1-251 13 D.1-299 13
D.1-252 13 D.1-300 13
D.1-253 13 D.1-301 13
D.1-254 13 D.1-302 13
D.1-255 13 D.1-303 13
D.1-256 13 D.1-304 13
D.1-257 13 D.1-305 13
D.1-258 13 D.1-306 13
D.1-259 13 D.1-307 13

*D.1-260 13 D.1-307a 13
D.1-261 13 D.1-307b 13
D.1-262 13 D.1-307c 13
D.1-263 13 D.1-307d 13
D.1-264 13 D.1-307e 13
D.1-265 13 D.1-307f 13
D.1-266 13 D.1-307g 13
D.1-267 13 D.1-307h 13.

hD.1-268 13 D.1-3071 13
D.1-269 13 D.1-307j 13
D.1-270 13 D.1-307k 13
D.1-271 13 D.1-3071 13
D.1-272 13 D.1-307m 13
D.1-273 13 D.1-307n 13
D.1-274 13 D.1-307o 13
D.1-275 13 D.l.4 Tab
D.1-276 13 D.3-308 13
D.1-277 13 - D.1-30 9 13
D.1-278 13 D.1-310 13
D.1-279 13 D.1-311 13-

D.1-280 13 D.1-312 13
D.1-281 13 D.1-313 13
D.1-282 13 D.1-314 13
D.l.3 Tab . D.1-315 13
D.1-283 13 D.1-316 13
D.1-284 13 D.1-317 13
D.1-285 13 D.1-318 13
D.1-286 13 D.1-319 13
D.1-287 13 D.1-320 13
D.1-288 13 D.1-321 13

ll81e
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Latest Latest
Sheet ID Revision Sheet ID Revision

D.1-322 13 D.1-371 13
D.1-323 13 D.1-372 13

OD.1-324 13 D.1-373 13
D.1-325 13 D.1-374 13
D.1-326 13 D.1-375 13
D.1-327 13 D.1-376 13
D.1-328 13 D.1-377 13
D.1-329 13 D.1-378 13
D.1-330 13 D.1-379 13
D.1-331 13 D.1-380 13
D.1-332 13 D.1-381 13
D.1-333 13 D.1-382 13
D.1-334 13 D.1-383 13'

, D.1-335 13 D.1-384 13
| D.1-336 13 D.1-385 13

D.1-337 13 D.1-386 13
D.1-338 13 D.1-387 13
D.1-339 13 D.1-388 13
D.1-340 13 D.1-389 13
D.1-341 13 D.1-390 13
D.1-342 13 D.1-391 13

|
D.1-343 13 D.1-392 13
D.1-344 13 D.1-393 13

;

| D.1-345 13 D.1-394 13
| D.1-346 13 D.1-395 13

| D.1-347 13 D.1-396 13
D.1-348 13 D.1-397 13

j D.1-349 13 D.1-398 13
:

I D.1-350 13 D.1-399 13
D.1-351 13 D.1-400 13
D.1-352 13 D.1-401 13
D.1-353 13 D.1-402 13
D.1-354 13 D.1-403 13
D.1-355 l? D.1-404 13
D.1-356 13 D.1-405 13
D.1-357 13 D.1-406 13

i D.1-358 13 D.1-407 13
| D.1-359 13 D.1-408 13

D.1-360 13 D.1-409 13
|

| D.1-361 13 D.1-410 13
D.1-362 13 D.1-411 13
D.1-363 13 D.1-412 13|

D.1-364 13 D.1-413 13
D.1-365 13 D.1-414 13
D.1-366 13 D.1-415 13
D.1-367 13 D.1-416 13
D.1-368 13 D.1-417 13
D.1-369 13 D.1-418 13
D.1-370 13 D.1-419 13

1
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Latest Latest
Shoot ID Revision Sheet ID Revision

D.1-420 13 D.1-466 13
D.1-421 13 D.1-467 13
D.1-422 13 D.1-468 13
D.1-423 13 D.1-465 13
D.1-424 13 D.1-470 13
D.1-425 13 D.1-470a 13
D.1-426 13 D.1-470b 13
D.1-427 13 D.1-470c 13
D.1-428 13 D.1-470d 13
D.1-429 13 D.1-470e 13
D.1-430 13 D.1-470f 13
D.1-431 13 D.1-470g 13
D.1-432 13 D.1-470h 13
D.1-433 13 D.1-4701 13
D.1-434 13 D.1-470j 13
D.1-435 13 D.1-470k 13
D.1-436 13 D.1-4701 13
D.1-437 13 D.1-470m 13
D.1-438 13 D.1-470n 13
D.1-439 13 D.1-471 13
D.1-430 13 D.1-472 13
D.1-441 13 D.1-473 13
D.1-442 13 D.1-474 13
D.1-443 13 D.1-475 13
D.1-444 13 D.1-476 13
D.1-445 13 D.1-477 13
D.1-446 13 D.1-478 13 gD.1-447 13 D.1-479 13
D.1-448 13 D.1-480 13
D.1-449 13 D.1-481 13
D.1-450 13 D.1-482 13

| D.1-483 13
! Volume 8 D.1-484 13
' D.1-485 13

D.1-451 13 D.1-486 13
D.1-452 13 D.1-487 13
D.1-453 13 D.1-488 13
D.1-454 13 D.1-489 13
D.1-455 13 D.1-490 13
D.1-456 13 D.1-491 13
D.1-457 13 D.1-492 13,

! D.1-458 13 D.1-493 13
D.1-459 13 D.1-494 13
D.1-460 13 D.1-495 13
D.1-461 13 D.1-496 13
D.1-462 13 D.1-497 13
D.1-463 13 D.1-498 13
D.1-464 13 D.1-499 13
D.1-465 13 D.1-500 13

|
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Latest Latest
Sheet ID Revision Sheet ID Revision

,

D.1-501 13 D.1-550 13
D.1-502 13 D.1-551 13

OD.1-503
13 D.1-552 13

D.1-504 13 D.1-553 13
D.1-505 13 D.1-554 13
D.1-506 13 D.1-555 13
D.1-507 13 D.1-556 13
D.1-508 13 D.1-557 13
D.1-509 13 D.1-558 13
D.1-510 13 D.1-559 13
D.1-511 13 D.1-560 13
D.1-512 13 D.1-561 13
D.1-513 13 D.1-562 13
D.1-514 13 D.1-563 13
D.1-515 13 D.1-564 13
D.1-516 13 D.1-565 13
D.1-517 13 D.1-566 13
D.1-518 13 D.1-567 13
D.1-519 13 D.1-568 13
D.1-520 13 D.1-569 13
D.1-521 13 D.1-570 13
D.1-522 13 D.1-571 13
D.1-523 13 D.1-572 13
D.1-524 13 D.1-573 13
D.1-525 13 D.1-574 13
D.1-526 13 D.1-575 13
D.1-527 13 D.1-576 13

' D.1-528 13 4.1-577 13
s D.1-529 13 D.1-578 13

D.1-530 13 D.1-579 13
D.1-531 13 D.1-580 13
D.1-532 13 D.1-581 13
D.1-533 13 D.1-582 13
D.1-534 13 D.1-583 13
D,1-535 13 D.1-584 13
D.1-536 13 D.1-585 13
D.1-537 13 D.1-586 13
D.1-538 13 D.1-587 13

.D.1-539 13 D.1-588 13
D.1-540 13 D.1-589 13
D.1-541 13 D.1-590 13
D.1-542 13 D.1-591 13
D.1-543 13 D.1-592 13
D.1-545 13 D.1-593 13
D.1-546 13 D.1-594 13
D.1-547 13 D.1-395 13
D.1-548 13 D.1-596 13
D.1-549 13 D.1-597 13

D.1-598 13

O
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Latsst Latest
Sheet ID Revision Shoot ID Revision

D.1-599 13- D.1-648 13
D.1-600 13 D.1-649 13
D.1-601 13 D.1-650 13
D.1-602 13 D.1-651 13
D.1-603 13 D.1-652 13
D.1-604 13 D.1-653 13
D.1-605 13 D.1-654 13
D.1-606 13 .D.1-655 13
D.1-607 13 D.1-656 13
D.1-608 13 D.1-657 13
D.1-609 13 D.1-658 13
D.1-610 13 D.1-659 13
S.1-611 13 D.1-660 13
D.1-612 13 D.1-661 13
D.1-613 13 D.1-662 13
D.1-614 13 D.1-663 13
D.1-615 13 D.1-664 13
D.1-616 13 D.1-665 13
D.1-617 13 D.1-666 13
D.1-618 13 D.1-667 13
D.1-619 13 D.1-668 13
D.1-620 13 D.1-669 13
D.1-621 13 D.1-670 13
D.1-622 13- D.1-671 13
D.1-623 13 D.1-672 13
D.1-624 13 D.1-673 13
D.1-625 13 D.1-674 13

'

D.1-626 13 D.1-675 13
D.1-627 13 D.1-676 13
D.1-628 13 D.1-677 13
D.1-629 13 D.1-678 13
D.1-630 13 D.1-679 13
D.1-631 13 D.1-680 13
D.1-632 13 D.1-681 13
D 1-633 13 D.1-682 13

| D.1-634 13 D.1-683 13
' D.1-635 13 D.1-684 13

D.1-636 13 D.1-685 13
D.1-637 13 D.1-686 13*

,

| D.1-638 13 D.1-687 13
D.1-639 13 D.1-688 13'

D.1-640 13 D.1-689 13
D.1-641 13 D.1-690 13
D.1-642 13 D.1-691 13
D.1-643 13 D.1-692 13
D.1-644 13 D.1-693 13
D.1-645 13 D.1-694 13
D.1-646 13 D.1-695 13
D.1-647 13 D.1-696 13

9
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Sheet ID Revision Sheet ID Revision

D.1-697 13 D.1-746 13
D.1-698 13 D.1-747 13

CtD.1-699 13 D.1-748 13
D.1-700 13 D.1-749 13
D.1-701 13 D.1-750 13
D.1-702 13 D.1-751 13
D.1-703 13 D.1-752 13
D.1-704 13 D.1-753 13
D.1-705 13 D.1-754 13
D.1-706 13 D.1-755 13
D.1-707 13 D.1-756 13
D.1-708 13 D.1-758 13
D.1-709 13 D.1-759 13
D.1-710 13 D.1-760 13
D.1-711 13 D.1-761 13
D.1-712 13 D.1-762 13
D.1-713 13 D.1-763 13
D.1-714 13 D.1-764 13
D.1-715 13 D.1-765 13
D.1-716 13 D.1-766 13
D.1-717 13 D.1-767 13
D.1-718 13 D.1-768 13
D.1-719 13 D.1-769 13
D.1-720 13 D.1-770 13
D.1-721 13 D.1-771 13
D.1-722 13 D.1-772 13
D.1-723 13 D.1-773 13
D.1-724 13 D.1-774 13

' D.1-725 13 D.1-775 13
D.1-726 13 D.1-776 13
D.1-727 13 D.1-777 13
D.1-728 13 D.1-778 13
D .1- 729 13 D.1-779 13
D.1-730 13 D.1-780 13
D.1-731 13 D.1-781 13
D.1-732 13 D.1-782 13
D.1-733 13 D.1-783 13~

D.1-734 13 D.1-784 13'

D.1-735 13 D.1-785 13-

D.1-736 13 D.1-786 13
i D.1-737 13 D.1-787 13

D.1-738 13 D.1-788 13
D.1-739 13 D.1-789 13
D.1-740 13 D.1-790 13
D.1-741 13 D.1-791 13
D.1-742 13 D.1-792 13
D.1-743 13 D.1-793 13
D.1-744 13 D.1-794 13
D.1-745 13 D.1-795 13
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D.1-796 13 D.1-845 13
D.1-797 13 D.1-846 13
D.1-798 13 D.1-847 13 &
D.1-799 13 D.1-848 13 W
D.1-800 13 D.1-849 13
D.1-801 13 D.1-850 13

I D.1-802 13 D.1-851 13
D.1-803 13 D.1-852 13
D.1-804 13 D.1-853 13
D.1-805 13 D.1-854 13
D.1-806 13 D.1-855 13
D.1-807 13 D.1-856 13
D.1-808 13 D.1-857 13
D.1-809 13 D.1-858 13
D.1-810 13 D.1-859 13
D.1-811 13 D.1-860 13
D.1-812 13 D.1-861 13
D.1-813 13 D.1-862 13
D.1-814 13 D.1-863 13
D.1-815 13 D.1-864 *13
D.1-816 13 D.1-865 13
D.1-817 13 D.1-866 13
D.1-818 13 D.1-867 13
D.1-819 13 D.1-868 13
D.1-820 13 D.1-869 13
D.1-821 13 D.1-870 13
D.1-822 13 D.1-871 13
D.1-823 13 D.1-872 13
D.1-824 13 D.1-873 13
D.1-825 13 D.1-874 13
D.1-826 13 D.1-875 13
D.1-827 13 D.1-876 13
D.1-828 13 D.1-877 13
D.1-829 13 D.1-878 13
D.1-830 13 D.1-879 13
D.1-831 13 D.1-880 13
D.1-832 13 D.1-881 13
D.1-833 13 D.1-882 13
D.1-834 13 D.1-883' 13
D.1-835 13 D.1-884 13
D.1-836 13 D.1-885 13
D.1-837 13 D.1-886 13
D.1-838 13 D.1-887 13
D.1-839 13 D.1-888 13
D.1-840 13 D.1-889 13

| D.1-841 13 D.1-890 13
D.1-842 13 D.1-891 13
D.1-843 13 D.1-892 13
D.1-844 13 D.1-893 13
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Shcot ID Ravinion Shoot ID Rovision

D.1-894 13 D.1-942 13
D.1-895 13 D.1-943 13

OD.1-896
13 D.1-944 13

D.1-897 13 D.1-945 13
D.1-898 13 D.1-946 13
D.1-899 13 D.1-947 13
D.1-900 13 D.1-948 13
D.1-901 13 D.1-949 13
D.1-902 13 D.1-950 13
D.1-903 13 D.1-951 '13
D.1-904 13 D.1-952 13
D.1-905 13 D.1-953 13
D.1-906 13 D.1-954 13
D.1-907 '13 D.1-955 13
D.1-908 13 D.1-956 13
D.1-909 13 D.1-957 - 13
D.1-910 13 D.1-958 13
D.1-911 13 D.1-959 13
D.1-912 13 D.1-960 13
D.1-913 13 D.1-961 13
D.1-914 13 D.1-962 13
D.1-915 13 D.1-963 13,

D.1-916 13 D.1-964 13
D.1-917 13 D.1-965 13
D.1-918 13 D.1-966 13
D.1-919 13 D.1-967 13
D.1-920 13 D.1-968 13

OD.1-922
D.1-921 13 D.1-969 13

13 D.1-970 13
D.1-923 13 D.1-971 13
D.1-924 13 D.1-972 13
D.1-925 13 D.1-973 13
D.1-926 13 D.1-974 13
D.1-927 13 D.1-975 13
D.1-928 13 D.1-976 13i

| D.l.5 .ab D.1-977 13
I D.1-929 13 D.1-978 13

D.1-930 13 D.1-979 13
D.1-931 13 D.1-980 13
D.1-932 13 D.1-981 13
D.1-933 13 D.1-982 13
D.1-934 13 D.1-983 13
D.1-935 13 D.1-984 13
D.1-936 13 D.1-985 13
D.1-937 13 D.1-986 13
D.1-938 13 D.1-987 13
D.1-939 13 D.1-988 13
D.1-940 13 D.1-989 13
D.1-941 13 D.1-990 13

O
,
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LStect LOtCat 1

Shant ID Rnvinion Shoct ID Ravision )
D.1-991 13 D.1-1040 13
D.1-992 13 D.1-1041 13
D.1-993 13 D.1-1042 13
D.1-994 13 D.1-1043 13
D.1-995 13 D.1-1044 13
D.1-996 13 D.1-1045 13
D.1-997 13 D.1-1046 13
D.1-998 13 D.1-1047 13
D.1-999 13 D.1-1048 13
D.1-1000 13 D.1-1049 13
D.1-1001 13 D.1-1050 13
D.1-1002 13 D.1-1051 13
D.1-1003 13 D.1-1052 13
D.1-1004 13 D.1-1053 13
D.1-1005 13 D.1-1054 13
D.1-1006 13 D.1-1055 13
D.1-1007 13 D.1-1056 13
D.1-1008 13 D.1-1057 13
D.1-1009 13 D.1-lC38 13
D.1-1010 13 D.1-1059 13
D.1-10ll 13 D.1-1060 13
D.1-1012 13 D.1-1061 13
D.1-1013 13 D.1-1062 13
D.1-1014 13 D.1-1063 13
D.1-1015 13 D.1-1064 13
D.1-1016 13 D.1-1065 13
D.1-1017 13 D.1-1066 13
D.1-1018 13 D.1-1067 14
D.1-1019 13 D.1-1068 13
D.1-1020 13 D.1-1069 13
D.1-1021 13 D.1-1070 13
D.1-1022 13 D.1-1071 13
D.1-1023 13 D.1-1072 13
D.1-1024 13 D.1-1073 13
D.1-1025 13 D.1-1074 13
D.1-1026 13 D.1-1075 13
D.1-1027 13 D.1-1076 13
D.1-1028 13 D.1-1077 13
D.1-1029 13 D.1-1078 13
D.1-1030 13 D.1-1079 13
D.1-1031 13 D.1-1080 13
D.1-1032 13 D.1-1081 13
D.1-1033 13 D.1-1082 13
D.1-1034 13 D.1-1083 13
D.1-1035 13 D.1-1084 13
D.1-1036 23 D.1-1085 14
D.1-1037 13 D.1-1086 13
D.1-1038 13 D.1-1087 13
D.1-1039 13 D.1-1088 13

9
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LatCst L2toat
__

Shaat ID Rovicion Shact ID Revicion 1

D.1-1089 13 D.1-1138 13 |
D.1-1090 13 D.1-ll39 13

O D.1-1091
13 D.1-1140 13

D.1-1092 13 D.1-1141 13
D.1-1093 13 D.1-1142 13
D.1-1094 13 D.1-ll43 13
D.1-1095 13 D.1-1144 13
D.1-1096 13 .D.1-1145 13
D.1-1097 13 D.1-1146 13
D.1-1098 13 D.1-1147 13
D.1-1099 13 D.1-1148 13
D.1-1100 13 D.1-1149 13
D.1-1101 13 D.1-1150 13
D.1-1102 13 D.1-1151 13
D.1-1103 13 D.1-1152 13
D.1-1104 13 D.1-ll53 13
D.1-1105 13 D.1-1154 13
D.1-1106 13 D.1-1155 13
D.1-1107 13 D.1-1156 13
D.1-1108 13 D.1-1157 13

*

D.1-1109 13 D.1-1158 13
D.1-1110 13 D.1-1159 13
9.1-1111 13 D.1-1160 13
D.1-1112 13 D.1-1161 13
D.1-1113 13 D.1-1162 13
D.1-1114 13 D.1-1163 14
D.1-1115 13 D.1-1164 14

O D.1-1117
D.1-lll6 13 D.1-ll65 14

13 D.1-1166 14
D.1-1118 13 D.1-1167 14
D.1-1119 13 D.1-1168 14
D.1-1120 13 D.1-ll69 14
D.1-1121 13 D.1-1170 14
D.1-1122 13 D.1-1171 14
D.1-1123 13 D.1-1172 14
D.1-1124 13 D.1-1173 14
D.1-1125 13 D.1-1174 14
D.1-ll26 13 D.1-1175 14
D.1-1127 13 D.1-1176 14
D.1-1128 13 D.1-1177 14
D.1-1129 13 D.1-ll78 14,

D.1-1130 13 D.1-1179 14
D.1-1131 13 D.1-1180 14
D.1-1132 13 D.1-1181 14
D.1-1133 13 D.1-ll82 14
D.1-ll34 14 D.1-1183 14
D.1-1135 13 D.1-1184 14
D.1-1136 13 D.1-1185 14-
D.1-1137 13 D.1-1186 14
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| LOtGOt LDtGOt
ShnOt ID Rnvision Shent ID Revision

D.1-ll87 14 D.1-1236 14
D.1-1188 14 D.1-1237 14
D.1-ll89 14 D.1-1238 14
D.1-1190 14 D.1-1239 14
D.1-1191 14 D.1-1240 14
D.1-1192 14 D.1-1241 14
D.1-1193 14 D.1-1242 14
D.1-1194 14 D.1-1243 14
D.1-1195 14 D.1-1244 14
D.1-1196 14 D.1-1245 14
D.1-1197 14 D.1-1246 14
D.1-1198 14 D.1-1247 14
D.1-1199 14 D.1-1248 14
D.1-1200 14 D.1-1249 14
D.1-1201 14 D.1-1250 14
D.1-1202- 14 D.1-1251 14
D.1-1203 14 D.1-1252 14
D.1-1204 14 D.1-1253 14
D.1-1205 14 D.1-1254 14
D.1-1206 14 D.1-1255 14
D.1-1207 14 D.1-1256 14
D.1-1208 14 D.1-1257 14
D.1-1209 14 D.1-1258 14
D.1-1210 14 D.1-1259 14 -

D.1-1211 14 D.1-1260 14
D.1-1212 14 D.1-1261 14
D.1-1213 14 , D.1-1262 14
D.1-1214 14 D.1-1263 14
D.1-1215 14 D.1-1264 14
D.1-1216 14 D.1-1265 14
D.1-1217 14 D.1-1266 14
D.1-1218 14 D.1-1267 14
D.1-1219 14 D.1-1268 14
D.1-1220 14 D.1-1269 14
D.1-1221 14 D.1-1270 14

|
D.1-1222 14 D.1-1271 14'

D.1-1223 14 D.1-1272 14 ~

D.1-1224 14 D.1-1273 14
| D.1-1225 14 D.1-1274 14

D.1-1226 14 D.1-1275 14
D.1-1227 14 D.1-1276 14
D.1-1228 14 D.1-1277 14
D.1-1229 14 D.1-1278. 14
D.1-1230 14 D.1-1279 14
D.1-1231 14 D.1-1280 14
D.1-1232 14 D.1-1281 14
D.1-1233 14 D.1-l?82 14
D.1-1234 14 D.1-1283 14
D.1-1235 14 D.1-1284 14

l
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Shoot ID Reviaion Shoot ID Ravicion

D.1-1285 14 D.1-1333 14
D.1-1286 14 D.1-1334 14
D.1-1287 14 D.1-1335 14,

D.1-1288 14 D.1-1336 14
D.1-1289 14 D.1-1337 14-
D.1-1290 14 D.1-1338 14
D.1-1291 14 D.1-1339 14
D.1-1292 14 D.1-1340 14
D.1-1293 14 D.1-1341 14
D.1-1294 14 D.1-1342 14

'D.1-1295 14 D.1-1343 14
D.1-1296 14 D.1-1344 14.

D.1-1297 14 D.1-1345 14.

D.1-1298 14 D.1-1346 14
D.1-1299 14 D.1-1347 14
D.1-1300 14 D.1-1348 14
D.1-1301 14 'D.1-1349 14
D.1-1302 14 D.1-1350 14
D.1-1303 14 D.1-1351 14
D.1-1304 14 D.1-1352 14
D.1-1305 14 D.1-1353 14
D.1-1306 14 D.1-1354 14
D.1-1307 14 D.1-1355 14
D.1-1308 14 D.1-1356 14
D.1-1309 14 D.1-1357 14
D.1-1310 14 D.1-1358 14
D.1-1311 14 D.1-1359 14

' D.1-1312 14 D.1-1360 14
'

D.1-1313 14 D.1-1361 14
D.1-1314 14 D.2 Tab
D.1-1315 14 D.2-1 13
D.1-1316 14 D.2.1 Tab
D.1-1317 14 D.2-2 13
D.1-1318 14 D.2-3 13
D.1-1319 14 D.2.1.1 Tab
D.1-1320 14 D.2-4 13
D.1-1321 14 D.2-5 13
D.1-1322 14 D.2-6 13
D.1-1323 14 D.2-7 13
D.1-1324 14 D.2-8 13
D.1-1325 14 D.2-9 13
D.1-1326 14 D.2-10 13
D.1-1327 14 D.2-11 13 ,

D.1-1328 14 D.2-12 13
D.1-1329 14 D.2-13 13
D.1-1330 14 D.2-14 13
D.1.6 Tab D.2-15 13
D.1-1331 14 D.2-16 13,

D.1-1332 14 D.2-17 13

.
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Shsst ID Ravision Shnet ID Rovinion

D.2-18 13 D.2-60 13
D.2-19 13 D.2-61 13
D.2-20 13 D.2-62 13
D.2-21 13 D.2-63 13
D.2-22 13 D.2-64 13
D.2-23 13 D'2-65 13.

D.2-24 13 D.2-66 13
D.2-25 13 D.2-67 13
D.2-26 13 D.2-6G 13
D.2.1.2 Tab D.2-69 13
D.2-27 13 D.2-70 13
D.2-28 13 D.2.1.6 Tab
D.2-29 13 D.2-71 13
D.2-30 13 D.2-72 13
D.2-31 13 D.2-73 13
D.2-32 13 D.2-74 13
D.2-33 13 D.2-75 13
D.2-34 13 D.2-76 13
D.2-35 13 D.2-77 13
D.2-36 13 D.2-78 13'
D.2-37 13 D.2-79 13
D.2-38 13 D.2-80 13
D.2-39 13 D.2-81 13
D.2-40 13 D.2-82 13
D.2.1.3 Tab D.2-83 13
D.2-41 13 D.2-84 13
D.2-42 13 D.2-85 13
D.2-43 13 D.2-86 13
D.2-44 13 D.2-87 13

D.2-88 13
volume 9 D.2-89 13

D.2-90 13
D.2.1.4 Tab D.2-91 13
D.2-45 13 D.2-92 13
D.2-46 13 D.2-93 13
D.2-47 13 D.2-94 13
D.2-48 13 D.2-95 13

| D.2-49 13 D.2-96 13
D.2-50 13 D.2-97 13
D.2-51 13 D.2-98 13
D.2-52 13 D.2-99 13
D.2-53' 13 D,2-100 13
D.2-54 13 D.2-101 13
D.2-55 13 D.2-102 13
D.2-56 13 D.2-103 13
D.2-57 13 D.I-104 13
D.2-58 13 D.2-105 13
D.2-59 13 D.2-106 13
D.2.1.5 Tab D.2-107 13

O
|
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Latest Latest
Shoot ID Revision Shoot ID Revision

D.2.1.7 Tab D.2-153 13
D.2-108 13 D.2-154 13

OD.2-109
13 D.2-155 13

D.2-110 13 D.2-156 13
D.2-111 13 D.2-157 13
D.2-ll2 13 D.2-158 13
D.2.2 Tab D.2-159 13
D.2-ll3 13 D.2-160 13
D.2-114 13 D.2-161 13
D.2.2.1 Tab D.2-162 13
D.2-115 13 D.2-163 13
D.2-ll6 13 D.2-164 13
D.2-ll7 13 D.2-165 13
D.2-ll8 13 D.2-166 13
D.2-119 13 D.2-167 13
D.2-120 13 D.2-168 13
D.2-121 13 D.2-169 13
D.2-122 13 D.2-170 13
D.2.2.2 Tab D.2-171 13
D.2-123 13 D.2-172 13
D.2-124 13 D.2-173 13
D.2-125 13 D.2-174 13
D.2-126 13 D.2-175 13
D.2-127 13 D.2-176 13
D.2-128 13 D.2-177 13
D.2-129 13 D.2-178 13
D.2-130 13 D.2-179 13

OD.2-132
D.2-131 13 D.2-180 13

13 D.2-181 13
D.2-133 13 D.2-182 13
D.2-134 13 D.2-183 13
D.2-135 13 D.2-184 13
D.2-136 13 D.2-185 13
D.2-137 13 D.2-186 13
D.2-138 13 D.2-187 13
D.2-139 13 D.2-188 13
D.2-140 13 D.2-189 13-

D.2-141 13 D.2-190 13
D.2-142 13 D.2-191 13.

D.2-143 13 D.2-192 13
D.2-144 13 D.2-193 13
D.2-145 13 D.2-194 13
D.2-146 13 D.2-195 13
D.2-147 13 D.2-196 13
D.2-148 13 D.2-197 13
D.2-149 13 D.2-198 13
D.2-150 13 D.2-199 13
D.2-151 13 D.2-200 13
D.2-152 13 D.2-201 13
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Shoot ID Rnvision Shoot ID Ravinion

,

D.2-202 13 D.2-251 13
D.2-203 13 D.2-252 13
D.2-204 13 D.2-253 13
D.2-205 13 D.2-254 13
D.2-206 13 D.2-255 13
D.2-207 13 D.2-256 13
D.2-208 13 D.2-257 13
D.2-209 13 D.2-258 13
D.2-210 13 D.2-259 13
D.2-211 13 D.2-260 13
D.2-212 13 D.2-261 13
D.2-213 13 D.2-262 13
D.2-214 13 D.2-263 13-

D.2-215 13 D.2-264 13
D.2-216 13 D.2-265 13
D.2-217 13 D.2-266 13
D.2-218 13 D.2-267 13
D.2-219 13 D.2-268 13

l D.2-220 13 D.2-269 13
D.2-221 13 D.2-270 13

| D.2-222 13 D.2-271 13
D.2-223 13 D.2-272 13'

D.2-224 13 D.2-273 13
D.2-225 13 D.2-274 13
D.2-226 13 D.2-275 13
D.2-227 13 D.2-276 13
D.2-228 13 D.2-277 13
D.2-229 13 D.2-278 13
D.2-230 13 D.2-279 13
D.2-231 13 D.2-280 13

i D.2-232 13 D.2-281 13
| D.2-233 13 D.2-282 13

D.2-234 13 D.2-283 13
D.2-235 13 D.2-284 13
D.2-236 13 D.2-285 13
D.2-237 13 D.2-286 13
D.2-238 13 D.2-287 13
D.2-239 13 D.2-288 13
D.2-240 13 D.2-289 13
D.2-241 13 D.2-290 13
D.2-242 13 D.2-291 13
D.2-243 13 D.2-292 13

1 D.2-244 13 D.2-293 13
| D.2-245 13 D.2-294 13

| D.2-246 13 D.2-295 13
D.2-247 13 D.2-296 13
D.2-248 13 D.2-297 13
D.2-249 13 D.2-298 13
D.2-250 13 D.2-299 13

|
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LatGat Latest
Shnet ID Revision Shoot ID Revision

D.2-300 13 D.2-348 13
13 D.2-349 13

Os D . 2-301~D.2-302 13 D.2-350 13
D.2-303 13 D.2-351 13
D.2-304 13 D.2-352 13
D.2-305 13 D.2-353 13
D.2-306 13 D.2-354 13
D.2-307 13 D.2-355 13
D.2-308 13 D.2-356 13
D.2-309 13 D.2-357 13
D.2-310 13 D.2-358 13
D.2-311 33 D.2-359 13
D.2-312 13 D.2-360 13
D.2-313 13 D.2-361 13
D.2-314 13 D.2-362 13
D 2-315 13 D.2-363 13
D.2-316 13 D.2-364 13
D.2-317 13 D.2-365 13
D.2-318 13 D.2-366 13
D.2-319 13 D.2-367 13
D.2-320 13 D.2-368 13
D.2-321 13 D.2-369 13
D.2-322 13 D.2-370 13
D.2-323 13 D.2-371 13
D.2.2.3 Tab D.2-372 13
D.2-324 13 D.2-373 13
D.2-325 13 D.2-374 13

( )D.2-327
D.2-326 13 D.2-375 13

13 D.2-376 13
.2-328 13 D.2-377 13D

D.2-329 13 D.2-378 13
D.2-330 13 D.2-379 13
D.2-331 13 D.2-380 13
D.2-332 13 D.2-381 13
D.2-333 13 D.2-382 13
D.2-334 13 D.2-383 13
D.2-335 13 D.2-384 13
D.2-336 13 D.2-385 13
D.2-337 13 D.2-386 13
D.2-338 13 D.2-387 13
D.2-339 13 D.2-388 13
D.2-340 13 D.2-389 13
D.2-341 13 D.2-390 13
D.2-342 13 D.2-391 13 ,

D.2-343 13 D.2-392 13
D.2-344 13 D.2-393 13
D.2-345 13 D.2-394 13
D.2-346 13 D.2-395 13
D.2-347 13 D.2-396 13
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D.2-397 13 D.2-446 13
D.2-398 13 D.2-447 13
D.2-399 13 D.2-448 13
D.2-400 13 D.2-449 13
D.2-401 13 D.2-450 13
D.2-402 13 D.2-451 13
D.2-403 13 D 2-452 13
D.2-404 13 D.2-453 13
D.2-405 13 D.2-454 13
D.2-406 13 D.2-455 13
D.2-407 13 D.2-456 13
D.2-408 13 D.2-457 13
D.2-409 13 D.2-458 13
D.2-410 13 D.2-459 13
D.2-411 13 D.2-460 13
D.2-412 13 D.2-461 13
D.2-413 13 D.2-462 13
D.2-414 13 D.2-463 13
D.2-415 13 D.2-464 13
D.2-416 13 D.2-465 13
D.2-417 '3 D.2-466 13.

D.2-418 .3 D.2-467 13
D.2-419 13 D.2-468 13
D.2-420 13 D.2-469 13
D.2-421 13 D.2-470 13
D.2-422 13 D.2-471 13
D.2-423 13 D.2-472 13
D.2-424 13 D.2-473 13
D.2-425 13 D.2-474 13
D.2-426 13 D.2-475 13
D.2-427 13 D.2-476 13
D.2-428 13 D.2-477 13
D.2-429 13 D.2-478 13
D.2-430 13 D.2-479 13
D.2-431 13 D.2-480 13
D.2-432 13 D.2-481 13
D.2-433 13 D.2-482 13
D.2-434 13 D.2-483 13

, D.2-435 13 D.2-484 13
D.2-436 13 D.2-485 13

1 D.2-437 13 D.2-486 13
D.2-438 13 D.2-487 13
D.2-439 13 D.2-488 13
D.2-440 13 D.2-489 13
D.2-441 13 D.2-490 13
D.2-442 13 D.2-491 13
D.2-443 13 D.2-492 13
D.2-444 13 D.2-493 13
D.2-445 13 D.2-494 13

|

|
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Latect Latest
Shaat ID Revision Shoot ID Ravision

D.2-495 13 D.2-544 13
D.2-496 13 D.2-545 13

OD.2-497 13 D.2-546 13
D . '2-4 9 8 13 D.2-547 13
D.2-499 13 D.2-548 13
D.2-500 13 D.2-549 13
'D.2-501 13 D.2-550 13 l

D.2-502 13 D.2-551 13 |

D.2-503 13 D.2-552 13
D.2-504 13 D.2-553 13
D.2-505 13 D.2-554 13
D.2-506 13 D.2-555 13
D.2-507 13 D.2-556 13
D.2-508 13 D.2-557 13
D.2-509 13 D.2-558 13
D.2-510 13 D.2-559 13
D.2-511 13 D.2-560 13
D.2-512 13 D.2-561 13
D.2-513 13 D.2-562 13
D.2-514 13 D.2-563 13
D.2-515 13 D.2-564 13
D.2-516 13 D.2-565 13
D.2-517 13 D.2-566 13

13 D.2.2.4 TabD.2-518 --

D.2-519 13 D.2-567 13
D.2-520 13 D.2-568 13
D.2-521 13 D.2-570 13

OD.2-523
D.2-522 13 D.2-571 13

13 D.2-572 13
D.2-524 13 D.2-573 13
D.2-525 13 D.2.2.5 Tab
D.2-526 13 D.2-574 13
D.2-527 13 D.2-575 13
D.2-528 13 D.2-576 13
D.2-529 13 D.2-577 13
D.2-530 13 D.2-578 13
D.2-531 13 D.2-579 13
D.2-532 13 D.2-580 13
D.2-533 13 D.2-581 13
D.2-534 13 D.2-582 13

| D.2-535 13 D.2-583 13
D.2-536 13 D.2-584 13
D.2-537 13 D.2-585 13
D.2-538 13 D.2-586 13

| D.2-539 13 D.2-587 13
D.2-540 13 D.2-588 13

,

D.2-541 13 D.2-589 13
D.2-542 13 D.2-590 13
D.2-543 13 D.2-591 13

-
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D.2-592 13 D.2-641 13
D.2-593 13 D.2-642 13
D.2-594 13 D.2-643 13
D.2-595 13 D.2-644 13
D.2-f,96 13 D.2-645 13
D.2-597 13 D.2-646 13
D.2-598 13 D.2-647 13
D.2-599 13 D.2-648 13
D.2-600 13 D.2-649 13
D.2-601 13 D.2-650 13
D.2-602 13 D.2-651 13
D.2-603 13 D.2-652 13
D.2-604 13 D.2-653 13
D.2-605 13 D.2-654 13
D.2-606 13 D.2-655 13
D.2-607 13 D.2.2.6 Tab
D.2-608 13 D.2-656 13
D.2-609 13 D.2-657 13
D.2-610 13 D.2-658 13

'

D.2-611 13 D.2-659 13
D.2-612 13 D.2-660 13
D.2-613 13 D.2-661 13
D.2-614 13 D.2-662 13
D.2-615 13 D.2-663 13
D.2-616 13 D.2-664 13
D.2-617 13 D.2-665 13
D.2-618 13 D.2-666 13
D.2-619 13 D.2-667 13
D.2-620 13 D.2-668 13
D.2-521 13 D.2-669 13
D.2-622 13 D.2-670 13
D.2-623 13 D.2-671 13
D.2-624 13 D.2-672 13
D.2-625 13 D.2-673 13
D.2-626 13 D.2-674 13
D.2-627 13 D.2-675 13
D.2-628 13 D.2-676 13
D.2-629 13 D.2-677 13
D.2-630 13 D.2-678 13
D.2-631 13 D.2-679 13
D.2-632 13 D.2-680 13
D.2-633 13 D.2-681 13
D.2-634 13 D.2-682 13
D.2-635 13 D.2-683 13
D.2-636 13 D.2-684 13
D.2-637 13 D.2-685 13
D.2-638 13 D.2-686 13
D.2-639 13 D.2-687 13
D.2-640 13 D.2-688 13

|
,

l
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Latest Latest
Sheet ID Revision Sheet ID Ravision

D.2-689 13 D.2-738 13
D.2-690 13 D.2-739 13

/ D.2-691 13 D.2-740 13
D.2-692 13 D.2-741 13
D.2-633 13 D.2-742 13
D.2-694 13 D.2-743 13
D.2-695 13 D.2-744 13
D.2-696 13 D.2-745 13
D.2-697 13 D.2-746 13
D.2-698 13 D.2-747 13
D.2-699 13 D.2.2.7 Tab
D.2-700 13 D.2-748 13
D.2-701 13 D.2-749 13
D.2-702 13 D.2-750 13
D.2-703 13 D.2-751 13
D.2-704 13 D.2-752 13
D.2-705 13 D.2-753 13
D.2-706 13 D.2-754 13
D.2-707 13 D.2-755 13
D.2-708 13 D.2-756 ' 13
D.2-709 13 D.2-757 13
D.2-710 13 D.2-758 13
D.2-711 13 D.2-759 13
D.2-712 13 D.2-760 13
D.2-713 13 D.2-751 13
D.2-714 13 D.2-762 13
D.2-715 13 D.2-763 13

iD.2-716 13 D.2-764 13
D.2-717 13 D.2-765 13
D.2-718 13 D.2-766 13
D.2-719 13
D.2-720 13 volume 10
D.2-721 13
D.2-722 13 D.2.3 Tab
D.2-723 13 D.2-767 13
D.2-724 13 D.2-768 13
D.2-725 13 D.2.3.1 Tab
D.2-726 13 D.2-769 13
D.2-727 13 D.2-770 13
D.2-728 13 D.2-771 13
D.2-729 13 D.2-772 13
D.2-730 13 D.2-773 13
D.2-731 13 D.2-774 13
D.2-732 13 D.2-775 13
D.2-733 13 D.2-776 13
D.2-734 13 D.2-777 13
D.2-735 13 D.2-778 13
D.2-736 13 D.2-779 13
D.2-737 13 D.2-780 13

|
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Latect Latoct
Shtot ID R0 Vision Shoot ID Rnvinion

D.2-781 13 D.2.3.2 Tab
D.2-782 13 D.2-830 13
D.2-783 13 D.2-831 13
D.2-784 13 D.2-832 13
D.2-785 13 D.2-833 13
D.2-786 13 D.2-834 13
D.2-787 13 D.2-835 13
D.2-788 13 D.2-836 13
D.2-789 13 D.2-837 13
D.2-790 13 D.2-838 13
D.2-791 13 D.2-839 13
D.2-792 13 D.2-840 13
D.2-793 13 D.2-841 13
D.2-794 13 D.2-842 13
D.2-795 13 D.2-843 13
D.2-796 13 D.2-84~4 13
D.2-797 13 D.2-845 13
D.2-798 13 D.2-846 13
D.2-799 13 D.2-847 13
D.2-800 13 D.2-848 13
D.2-801 13 D.2-849 13
D.2-802 13 D.2-850 13
D.2-803 13 D.2-851 13
D.2-804 13 D.2-852 13
D.2-805 13 D.2-853 13
D.2-806 13 D.2-854 13
D.2-807 13 D.2-855 13
D.2-808 13 D.2-856 13
D.2-809 13 D.2-857 14
D.2-810 13 D.2-858 14
D.2-811 13 D.2-859 13
D.2-812 13 D.2-860 13
D.2-813 13 D.2-861 13
D.2-814 13 D.2-862 13
D.2-815 13 D.2-863 13
D 2-816 13 D.2-864 13
D.2-817 13 D.2-865 13
D.2-818 13 D.2-866 13
D.2-819 13 D.2-867 13
D.2-820 13 D.2-868 13
D.2-821 13 D.2-869 13
D.2-822 13 D.2-870 13
D.2-823 13 D.2-871 13
D.2-824 13 D.2-872 13
D.2-825 13 D.2-873 13
D.2-826 13 D.2-874 13
D.2-827 13 D.2-875 13
D.2-828 13 D.2-876 14
D.2-829 13 D.2-877 13

|
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Latest Lctest
Shost ID . Revision Shoot ID Rovision

D.2-878 13 D.2-925 13
D.2-879 13 D.2-926 13

O'D.2-880
13 D.2-927 13

D.2-881 12 D.2-928 13
D.2-882 13 D.2-929 13
D.2-883 13 D.2-930 13
D.2-884 13 D.2-931 13
D.2-885 13 D.2-932 13
D.2-886 13 D.2-933 13
D.2-887 13 D.2-934 13
D.2-888 13 D.2-935 13
D.2-889 13 D.2-936 13
D.2-890 13 D.2-937 14
D.2-891 13 D.2-938 13
D.2-892 13 D.2-939 13
D.2-893 13 D.2-940 13
D.2-894 13 D.2-941 13
D.2-895 13 D.2-942 13

!
D.2-896 13 D.2-943 13
D.2-897 13 D.2-944 13
D.2-898 13 D.2-945 14
D.2-899 13 D.2-946 14
D.2-900 13 D.2-947 13
D.2-901 13 D.2-948 13

! D.2-902 13 D.2-949 13
| D.2-903 13 D.2-950 13

D.2-904 13 D.2-951 13'

D.2-905 13 D.2-952 13
: s/ D.2-906 13 D.2-953 13

D.2-907 13 D.2-954 13
D.2-908 13 D.2-955 13
D.2-909 13 D.2-956 13
D.2-910 13 D.2-957 13
D.2-911 13 D.2-958 13
D.2-912 13 D.2-959 13
D.2-913 13 D.2-960 13

'

D.2-914 13 D.2-961 1-3
D.2-915 14 D.2-962 13
D.2-916 13 D.2-963 13
D.2-917 13 D.2-964 13
D.2-917a 13 D.2-965 13
D.2-917b 13 D.2-966 13
D.2-918 13 D.2-967 13
D.2-919 13 D.2-968 13
D.2-920 13 D.2-969 13
D.2-921 13 D.2-970 13
D.2-922 13 D.2-970a 13
D.2-923 13 D.2-970b 13
D.2-924 13 D.2-970c 13

O
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Latsst Latest |
l

Shont ID Rovinion Shast ID Reviaion

D.2-970d 13 D.2-1014 13
D.2-970e 13 D.2-1015 13
D.2-970f 13 D.2-1016 13
D.2-970g 13 D.2-1017 13
D.2-970h 13 D.2-1018 13
D.2.3.3 Tab D.2-1019 13
D.2-971 13 D.2-1020 13
D.2-972 13 D.2-1021 13
D.2-973 13 D.2-1022 13
D.2-974 13 D.2-1023 13
D.2-975 13 D.2-1024 13
D.2-976 13 D.2-1025 13
D.2-977 13 D.2-1026 13-

D.2-978 13 D.2-1027 13
D.2-979 13 D.2-1028 13
D.2-980 13 D.2-1029 13
D.2-981 13 D.2-1030 13
D.2-982 13 D.2-1031 13
D.2-983 13 D.2-1032 13
D.2-984 13 D.2-1033 13
D.2-985 13 D.2-1034 13
D.2-986 13 D.2-1035 13
D.2-987 13 D.2-1036 13
D.2-988 13 D.2-1037 13
D.2-989 13 D.2-1038 13
D.2-990 13 D.2-1039 13
D.2-991 13 D.2-1040 13
D.2-992 13 D.2-1041 13
D.2-993 13 D.2-1042 13
D.2-994 13 D.2-1043 13
D.2-995 13 D.2-1044 13
D.2-996 13 D.2-1045 13
D.2-997 13 D.2-1046 13
D.2-998 13 D.2-1047 13
D.2-999 13 D.2-1048 13
D.2-1000 13 D.2-1049 13
D.2-1001 13 D.2-1050 13
D.2-1002 13 D.2-1051 13
D.2-1003 13 D.2-1052 13
D.2-1004 13 D.2-1053 13
D.2-1005 13 D.2-1054 13
D.2-1006 13 D.2-1055 13
D.2-1007 13 D.2-1056 13
D.2-1008 14 D.2-1057 13
D.2-1009 13 D.2-1058 13
D.2-1010 13 D.2-1059 13
D.2-1011 13 D.2-1060 13
D.2-1012 13 D.2-1061 13
D.2-1013 13 D.2-1062 13

0
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Lctoct Lntest |
Shoat ID Revision Shoot ID Ravicion |

D.2-1063 13 D.2-1112 13
D.2-1064 13 D.2-lll3 13

OD. 2-1065 13 D.2-ll14 13
D.2-1066 13 D.2-1115 13
D.2-1067 13 D.2-ll16 13
D.2-1068 13 D.2-1117 13
D.2-1069 13 D.2-ll18 13
D.2-1070 13 D.2-1119 13
D.2-1071 13 D.2-1120 13
D.2-1072 13 D.2-1121 13
D.2-1073 13 D.2-1122 13
D.2-1074 13 D.2-ll23 13
D.2-1075 13 D.2-ll24 13
D.2-1076 13 D.2-1125 13
D.2-1077 13 D.2-ll26 13
D.2-1078 13 D.2-1127 13
D.2-1079 13 D.2-1128 13
D.2-1080 13 D.2-1129 13
D.2-1081 13 D.2-1130 13
D.2-1082 13 D.2-ll31 13
D.2-1083 13 D.2-1132 13
D.2-1084 13 D.2-ll33 13
D.2-1085 13 D.2-1134 13
D.2-1086 13 D.2-1135 13
D.2-1087 13 D.2-1136 13
D.2-1088 13 D.2-ll37 13
D.2-1089 13 D.2-1138 13

Os
,

D.2-1090 13 D.2-ll39 13
D.2-1091 13 D.2-1140 13
D.2-1092 13 D.2-1141 13
D.2-1093 13 D.2-1142 13
D.2-1094 13 D.2-1143 13
D.2-1095 13 D.2-ll44 13
D.2-1096 13 D.2-ll45 13
D.2-1097 13 D.2-1146 13
D.2-1098 13 D.2-ll47 13
D.2-1099 13 D.2-1148 13.

D.2-1100 13 D.2-ll49 13
D.2-1101 13 D.2-ll50 13 .

D.2-1102 13 D.2-1151 13
D.2-1103 13 D.2-1152 13
D.2-1104 13 D.2-1153 13
D.2-1105 13 D.2-1154 13
D.2-1106 13 D.2-1155 13
D.2-1107 13 D.2-1156 13
D.2-1108 13 D.2-1157 13
D.2-1109 13 D.2-ll58 13
D.2-1110 13 D.2-1159 13
D.2-1111 13 D.2-ll60 13

O
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LStcat Latoct
Shnot ID Rnvision Sh?mt ID Revicion

D.2-1161 13 D.2-1208 13
D.2.3.4 Tab D.2-1209 13 )
D.2-ll62 13 D.2-1210 13
D.2-1163 13 D.2-1211 13
D.2-1164 13 D.2-1212 13
D.2-1165 13 D.2-1213 13
D.2-1166 13 D.2-1214 13
D.2-1167 13 D.2-1215 13
D.2-1168 13 D.2-1216 13
D.2-1169 13 D.2-1217 13
D.2-ll70 13 D.2-1218 13
D.2-1171 13 D.2-1219 13
D.2-ll72 13 D.2-1220 13.

D.2-1173 13 D.2-1221 13
D.2-1174 13 D.2-1222 13
D.2-1175 13 D.2-1223 13
D.2-ll76 13 D.2-1224 13
D.2-1177 13 D.2-1225 13
D.2-1178 13 D.2-1226 13
D.2-1179 13 D.2-1227 13
D.2-1180 13 D.2-1228 13
D.2-1181 13 D.2-1229 14
D.2-ll82 13 D.2-1230 14
D.2-1183 13 D.2-1231 14
D.2-1184 13 D.2-1232 13
D.2-1185 13 D.2-1233 13
D.2-1186 13 D.2-1234 13
D.2-1187 13 D.2-1235 13
D.2-ll88 13 D.2-1236 13 -

D.2-1189 13 D,2-1237 13
D.2-1190 13 D.2-1238 13
D.2-1191 13 D.2-1239 13
D.2-1192 13 D.2-1240 13
D.2-1193 13 D.2-1241 13
D.2-1194 13 D.2-1242 13
D.2-1195 13 D.2-1243 13
D.2-1196 13 D.2-1244 13-

D.2-1197 13 D.2-1245 13
D.2-1198 13 D.2-1246 13
D.2-1199 13 D.2-1247 13
D.2.3.5 Tab D.2-1248 13
D.2-1200 13 D.2-1249 13
D.2-1201 13 D.2-1250 13
D.2-1202 13 D.2-1251 13
D.2-1203 13 D.2-1252 13

| D.2-1204 13 D.2-1253 13
D.2-1205 13 D.2-1254 13
D.2-1206 13 D.2-1255 13
D.2-1207 13 D.2-1256 13

.
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Latect Latest
Shoot ID Revision Sheet ID Ravision

D.2-1257 13 D.2-1302 13
D.2-1258 13 D.2-1303 13
D.2-1259 13 D.2-1304 13
D.2-1260 13 D.2-1305 13
D.2-1261 14 D.2-1306 13
D.2-1262 13 D.2-1307 13
D.2-1263 13 D.2-1308 13
D.2-1264 13 D.2-1309 13
D.2-1265 13 D.2-1310 13
D.2-1266 13 D.2-1311 13
D.2-1267 13 D.2-1312 13
D.2-1268 13 D.2-1313 13
D.2-1269 13 D.2-1314 13
D.2-1270 13 D.2-1315 13
D.2-1271 13 D.2-1316 13
D.2-1272 13 D.2-1317 13
D.2-1273 13 D.2-1318 13
D.2-1274 13 D.2-1319 13
D.2-1275 13 D.2-1320 13
D.2-1276 13 D.2-1321 13-

D.2-1277 13 D.2-1322 13
D.2-1278 13 D.3 Tab
D.2-1279 13 D.3-1 13
D.2-1280 13 D.3.1 Tab
D.2-1281 13 D.3-2 13
D.2-1282 13 D.3-3 13
D.2-1283 13 D.3-4 13

O,'D.2-1285D.2-1284 13 D.3-5 13
13 D.3-6 13

D.2-1286 13 D.3-7 13
D.2-1286a 14 D.3-8 13
D.1-1286b 14 D.3-9 13
D.2-1287 13 D.3-10 13
D.2-1288 13 D.3-ll 13
D.2-1289 13 D.3-12 13
D.2-1290 13 D.3-13 13
D.2-1291 13 D.3-14 13
D.2-1292 13 D.3-15 13
D.2-1292a 13 D.3.2 Tab
D.2-1292b 13 D.3-16 13
D.2-1293 13 D.5-17 13
D.2-1294 13 D.3-18 13
D.2-1295 13 D.3-19 13
D.2-1296 13 D.3-20 13
D.2-1297 13 D.3-21 13
D.2-1298 13 D.3-22 13
D.2-1299 13 D.3-23 13
D.2-1300 13 D.3-24 13
D.2-1301 13 D.3-25 13

|

1181e LOEP-41 Revision 14
12/82

|

I
_ _ _ _



Lctest Lutoct
Sheet ID Revision Shsat ID Rcvision

D.3-26 13 D.4-45 13
D.4 Tab D.4-46 13
D.4-1 14 D.4-47 13
D.4-2 13 D.4-48 13
D.4.1 Tab D.4-49 13
D.4-3 13 D.4-50 13
D.4-3a 13 D.4-51 13
D.4-4 13 D.4-52 13
D.4-5 13 D.4-53 13
D.4-6 13 D.4-54 13
D.4-7 13 D.4-55 13

: D.4-8 13 D.4-56 13
'

D.4-9 13 D.4-57 13

| D.4-10 13 D.4-58 13
| D.4-ll 13 D.4-59 13
1 D.4-ll 13 D.4-60 13
| D.4-12 13 D.4-61 13

D.4-13 13 D.4-62 13
D.4-14 13 D.4-63 13

| D.4-15 13 D.4-64 13
'

D.4-16 13 D.4-65 13
D.4-17 13 D.4-66 13
D.4-18 13 D.4-67 13
D.4-19 13 D.4-68 13
D.4-20 13 D.4-69 13
D.4-21 13 D.4-70 13
D.4-22 13 D.4-71 13
D.4-23 13 D.4-72 13
D.4-24 13 D.4-73 13
D.4-25 13 D.4-74 13

i D.4-26 13 D.4-75 13
D.4-27 13 D.4-76 13;

D.4-28 13 D.4-77 13'

D.4-29 13 D.4-78 13
D.4-30 13 D.4-79 13

| D.4-31 13 9.4-80 13
| n,4-32 13 D.4-81 13

|
D.4-33 13 D.4-82 13
D.4-34 13 D.4-83 13, .

'

D.4-35 13 D.4-84 13
D.4-36 13 D.4-85 13
D.4-37 13 D.4-86 13
D.4-38 13 D.4-87 13
D.4-39 13 D.4-88 13
0.4-40 13 D.4-89 13
D.4-41 13 D.4-90 13
D.4-42 13 D.4-91 13
D.4-43 13 D.4-92 13
D.4-44 13 D.4-93 13

O
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Latest Latest
Sheet ID Revinion Sheet ID Rovision

D.4-94 13 D.4-142 13
D.4-95 13 D.4-143 13

C;D.4-96 13 .D.4-144 13
D.4-97 13 D.4-145 13
D.4-98 13 D.4-146 13
D.4-99 13 D.4-147 13
D.4-100 13 D.4-148 13
D.4-101 13 D.4-149 13
D.4-102 13 D.4.3 Tab
D.4-103 13 D.4-150 13
D.4-104 13 D.4-151 13
D.4-105 13 D.4-152 13
D.4-106 13 D.4-153 13
D.4-107 13 D.4-154 13
D.4-108 13 D.4-155 13
D.4-109 13 D.4-156 13
D.4-110 13 D.4-157 13
D.4-lll 13 D.4-158 13
D.4-112 13 D.4-159 13
D.4-ll3 13 D.4-160 13
D.4-ll4 13 D.4-161 13
D.4-115 13 D.4-162 13
D.4-ll6 13 D.4-163 13
D.4-117 13 D.4-164 13--

D.4-ll8 13 D.4-165 13
D.4-119 13 D.4-166 13
D.4-120 13 D.4-167 13

OD. 4-122
D.4-121 13 D.4-168 13

13 D.4-169 13
D.4-123 13 D.4-170 13
D.4-124 13 D.4-171 13
c.4-125 13 D.4-172 13
D.4-126 13 D.4-173 13
D.4.2 Tab D.4.4 Tab
D.4-127 13 D.4-174 13
D.4-128 13 D.4-175 13
D.4-129 13 D.4-176 13
D.4-130 13 D.4-177 13
D.4-131 13 D.4-178 13
D.4-132 13 D.4-179 13
D.4-133 13 D.4-180 13

! D.4-134 13 D.4-181 13
'D.4-135 13 D.4-182 13

D.4-136 13 D.4-183 13
D.4-137 13 D.4-193 13
D.4-138 13 D.4-194 13
D.4-139 13 D.4-195 13
D.4-140 13 D.4-196 13
D.4-141 13 D.4-197 13
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Latoct Latcat
Frvicion Shant ID RevinionShGst ID r

D.4.5 Tab D.4-241- 13
D.4-198 13 D.4-242 13 .

D.4-199 13 D.4-243 13
D.4-200 13 D.4-244 13
D.4-201 13 D.4-245 13
D.4-202 13 D.4-246 13
D.4-203 13 D.4-247 13
D.4-204 13 D.4-248 13
D.4-205 13 D.4-249 13
D.4-206 13 D.4-250 13
D.4-207 13 D.4-251 13
D.4-208 13 D.4-252 13
D.4-209 13 D.4-253 13
D.4-210 13 D.4-254 13
D.4-211 13 D.4.8 Tab
D.4-212 13 D.4-255 13
D.4-213 13 D.4-256 13
D.4-214 13 D.4-257 13
D.4-215 13 D.4.-258 13
D.4-216 13 D.4-259 13

D.4-260 13
volume 11 D.4-261 13

D.4-262 13
D.4.6 Tab D.4-263 13
D.4-217 13 D.4-264 13
D.4-218 13 D.4-265 13
D.4-219 13 D.4-266 13
D.4-220 13 D.4-267 13
D.4-221 13 D.4-268 13
D.4-222 13 D.4-269 13
D.4-223 13 D.4-270 13
D.4-224 13 D.4-271 13
D.4-225 13 D.4-272 13
D.4-226 13 D.4-273 13
D.4-227 13 D.4-274 13
D.4-228 13 D.4-275 13
D.4-229 13 D.4-276 13
D.4-230 13 D.4-277 13
D.4-231 13 D.4.9 Tab
D.4-232 13 D.4-278 13
D.4-233 13 D.4-279 13
D.4-234 13 D.4-280 13
D.4-235 13 D.4-281 13
D.4-236 13 D.4-282 13
D.4.7 Tab D.4-283 13
D.4-237 13 D.4-284 13
D.4-238 13 D.4-285 13'

D.4-239 13 D.4-286 13
D.4-240 13

I
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Lctost Latest
Sheet ID Revision Shset ID Revision

D.4-287 13 Figure D.5-13
D.4-288 13 Sheet 1 13

OD.5 Tab Sheet 2 13
D.5-1 13 Figure D.5-14
D.5.1 Tab Sheet 1 13
D.5-2 13 Sheet 2 13

i D.5-3 13 Figure D.5-15 13
D.5-4 13 Figure D.5-16'

D.5-5 13 Sheet 1 13
D.5.2 Tab Sheet 2 13 |

D.5-6 13 Figure D.5-17
Figure D.5-1 Sheet 1 13
Sheet 1 13 Sheet 2 13
Sheet 2 13 Sheet 3 13

Figure D.5-2 Sheet 4 13
Sheet 1 13 Figure D.5-18
Sheet 2 13 Sheet 1 13

Figure D.5-3 Sheet 2 13
Sheet 1 13 Sheet 3 13
Sheet 2 13 Sheet 4 13

Figure D.5-4 Figure D.5-19
Sheet 1 13 Sheet 1 13
Sheet 2 13 Sheet 2 13

Figure D.5-5 Sheet 3 13
Sheet 1 13 Sheet 4 13
Sheet 2 13 Figure D.5-20 13

,

' Figure D.5-6 Figure D.5-21
Sheet 1 13 Sheet 1 13
Sheet 2 13 Sheet 2 13

Figure D.5-7 Sheet 3 13
sheet 1 13 Sheet 4 13
Sheet 2 13 Figure D.5-22

Figure D.5-8 Sheet 1 13
Sheet 1 13 Sheet 2 13
Sheet 2 13 Sheet 3 13

Figure D.5-9 Sheet 4 14
Sheet 1 13 Figure D.5-23
Sheet 2 13 Sheet 1 13
Sheet 3 13 Sheet 2 13
Sheet 4 13 Sheet 3 13

Figure D.5-10 Sheet 4 14
Sheet 1 13 Figure D.5-24
Sheet 2 13 Sheet 1 13
Sheet 3 13 Sheet 2 13
Sheet 4 13 Sheet 3 13

Figure D.5-ll 13 Figure D.5-25
Figure D.5-12 Sheet 1 13
Sheet 1 13 Sheet 2 13
Sheet 2 13 Sheet 3 13

O
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Latcet Lutcat
Shtst ID Rovision Shoot ID Rnvicion

Sheet 4 13 Sheet 1 13
Figure D.5-26 Sheet 2 13
Sheet 1 13 Figure D.5-43
Sheet 2 13 Sheet 1 13

Figure D.5-27 Sheet 2 13
Sheet 1 13 Figure D.5-44
Sheet 2 13 Sheet 1 13

Figure D.5-28 13 Sheet 2 13
Figure D.5-29 Sheet 3 13

Sheet 1 13 Sheet 4 13
Sheet 2 13 Figure D.5-45 13

Figure D.5-30 Figure D.5-46 13
Sheet 1 13 Figure D.5-47 13
Sheet 2 13 Figure D.5-48
Sheet 3 13 Sheet 1 13

Figure D.5-31 Sheet 2 13
Sheet 1 13
Sheet 2 13 volume 12

Figure D.5-32
Sheet 1 13 D.6 Tab
Sheet 2 13 D.6-1 13

Figure D.5-33 D.6-2 13
Sheet 1 13 D.6-3 13
Sheet 2 13 D.6-4 13
Sheet 3 13 D.6-5 13
Sheet 4 13 D.6-6 13

Figure D.5-34 D.6-7 13
Sheet 1 13 D.6-8 13
Sheet 2 13 D.6-9 13

Figure D.5-35 D.6-10 13
Sheet 1 13 D.6-11 13
Sheet 2 13 D.6-12 13
Sheet 3 13 D.G-13 13
Sheet 4 13 D.6-14 13

Figure D.5-36 D.6-15 13
Sheet 1 13 D.6-16 13

i Sheet 2 13 D.6-17 13
Figure D.5-37 D.6-18 13
Cheet 1 13 D.6-19 13
Sheet 2 13 D.6-20 13

| Figure D.5-38 D.6-21 13
Figure D.5-39 13 D.6-22 13
Figure D.5-40 D.6-23 13

Sheet 1 13 D.6-24 13<

! Sheet 2 13 D.6-25 13
Figure D.5-41 D.6-26 13

Sheet 1 13 D.6-27 13
Sheet 2 13 D.6-28 13

Figure D.5-42 D.6-29 13

O
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LatGst Latoct
Shaet ID Rovision Shoot ID Revision

D.6-30 13 D.6-79 13
D.6-31 13 D.6-80 13

O D. 6-32
13 D.6-81 13 |

D.6-33 13 D.6-82 13
D.6-34 13 D.6-83 13
D.6-35 13 D.6-84 13 l

D.6-36 13 D.6-85 13 i

D.6-37 13 D.6-86 13 1

D.6-38 13 D.6-87 13
D.6-39 13 D.6-88 13
D.6-40 13 D.6-89 13
D.6-41 13 D.6-90 13 l

D.6-42 13 D.6-91 13 |
D.6-43 13 D.6-92 13 :

'
D.6-44 13 D.6-93 13
D.6-45 13 D.6-94 13
D.6-46 13 D.6-95 13
D.6-47 13 D.6-96 13
D.6-48 13 D.6-97 13
D.6-49 13 D.6-98 13
D.6-50 13 D.6-99 13
D.6-51 13 D.6-100 13
D.6-52 13 D.6-101 13
D 6-53 13 D.6-102 13
D.6-54 13 D.6-103

~~
13

D.6-S5 13 D.6-104 13
13 D.6-105 13

O' D.6-56D.6-57 13 D.7 Tab
D.6-58 13 D.7-1 13
D.6-59 13 D.7-2 13
D.6-60 13 D.7-3 13
D.6-61 13 D.7-4 13
D.6-62 13 D.7-5 13
D.6-63 13 D.7-6 13
D.6-64 13 D.7-7 13
D.6-65 13 D.7-8 13

D.7-9 13D.6-66 13 ~

D.6-67 13 D.7-10 13
D.6-68 13 D.7-11 13.

D.6-69 13 D.7-12 13
D.6-70 13 D.7-13 13
D.6-71 13 D.7-14 13

,

D.6-72. 13 D.7-15 13
D.6-73 13 D.7-16 13
D.6-74 13 D.7-17 13*

D.6-75 13 D.7-18 13
D.6-76 13 D.7-19 14
D.6-77 13 D.7-20 14
D.6-78 13 D.7-21 13

O
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LCtost Lctoct
Sheet ID Ravicion Sheet ID Revision

D.7-22 13 D.7-70 13
D.7-23 13 D.7-71 13
D.7-24 13 D.7-72 13
D.7-25 13 D.7-73 13
D.7-26 13 D.7-74 13
D.7-27 13 D.7-75 13
D.7-28 13 D.7-76 13
D.7-29 13 D.7-77 13
D.7-30 13 D.7-78 13
D.7-31 13 D.7-79 13
D.7-32 13 D.7-80 13
D.7-33 13 D.7-81 13
D.7-34 13 D.7-82 13
D.7.2 Tab D.7.3 Tab
D.7-35 13 D.7-83 13
D.7-36 13 D.7-84 13
D.7-37 13 D.7-85 13
D.7-38 13 D.7-86 13
D.7-39 13 D.7-87 13
D.7-40 13 D.7-88 13
D.7-41 13 D.7-89 13
D.7-42 13 D.7-90 13
D.7-43 13 D.7-91 13
D.7-44 13 D.7-92 13
D.7-45 13 D.7-93 13
D.7-46 13 D.7-94 13
D.7-47 13 D.7-95 13

|hD.7-48 13 D.7-96 13
D.7-49 13 D.7-97 13
D.7-50 13 D.7-98 13
D.7-51 13 D.7-99 13
D.7-52 13 D.7-100 13
D.7-53 14 D.7-101 13
D.7-54 13 D.7-102 13
D.7-55 13 D.7-103 13
D.7-56 13 D.7.4 Tab
D.7-57 13 D.7-104 13
D.7-58 13 D.7-105 13
D.7-59 13 D.7-106 13
D.7-60 13 D.7-107 13
D.7-61 13 D.7-108 13
D.7-62 13 D.8 Tab
D.7-63 13 D.8-1 13
D.7-64 13 D.8-2 13
D.7-65 13 D.8-3 13
D.7-66 13 D.8-4 13
D.7-67 13 D.8-5 13
D.7-68 13 D.8-6 13
D.7-69 13 D.8-7 13

O
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Latest LatGot
Sheet ID Revision Sheet ID Revision

D.8-8 13 D.8-57 13
D.8-9 13 D.8-58 13

C:D.8-10 13 D.8-59 13
D.8-11 13 D.8-60 13
D.8-12 13 D.8-61 13
D.8-13 13 D.8-62 13
D.8-14 13 D.8-63 13
D.8-15 13 D.8-64 13
D.8-16 13 D.8-65 13
D.8-17 13 D.8-66 13
D.8-18 13 D.8-67 13
D.8-19 13 D.8-68 13
D.8-20 13 D.8-69 13

.D.8-21 13 E.8-70 13
D.8-22 13 D.8-71 13
D.8-23 13 D.8-72 13
D.8-24 13 D.8-73 13
D.8-25 13 D.8-74 13
D.8-26 13 D . 8-7 5 13
D.8-27 13 D.8-76 13
D.8-28 13 D.8-77 13
D.8-29 13 D.8-77a 14
D.8-30 13 D.8-77b 14
D.8-31 13 D.8-77c 14
D.8-32 13 D.8-77d 14
D.8-33 13 D.8-77e 14
D.8-34 13 D.8-77f 14

O D. 8-35
,

13 D.8-779 14
D.8-36 13 D.8-77h 14
D.8-37 13 D.8-771 14
D.8-38 13 D.8-77j 14.

D.8-39 13 D.8-77k 14
D.8-40 13 D.8-771 14
D.8-41 13 D.8-77m 14
D.8-42 13 D.8-77n 14
D.8-43 13 D.8-77o 14
D.8-44 13 D.8-77p 14

| D.8-45 13 D.8-77q 14
D.8-46 13 D.8-77r 14
D.8-47 13 D.8-77s 14
D.8-48 13 D.8-77t 14
D.8-49 13 D.8-77u 14
D.8-50 13 D.8-77v 14
D.8-51 13 D.8-77w 14
D.8-52 13 D.8-78 13
D.8-53 13 D.8-79 13
D.8-54 13 D.8-80 13

'

D.8-55 13 D.8-81 13
D.8-56 13 D.8-82 13

O
1181e LOEP-49 Revision 14
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Latost LutGet
Sheet ID R0 vision Sh30t ID ROvinion

D.8-83 13 D.9-20 14
D.8-84 13 D.9-21 14

hD.8-85 13 D.9-22 14
D.8-86 13 D.9-23 14
D.8-87 13 D.9-24 14
D.8-88 13 D.9-25 14
D.8-89 13 D.9-26 14
D.8-90 13 D.9-27 14
D.8-91 13 D.9-28 14
D.8-92 13 D.9-29 14
D.8-93 13 D.9-30 14
D.8-94 13 D.9-31 14
D.8-95 13 D.9-32 14 *

D.8-96 13 D.9-33 14
D.8-97 13 D.9-34 14
D.8-98 13 D.9-35 14

| D.8-100 13 D.9-36 14
i D.8-101 13 D.9-37 14
, D.8-102 13 D.9-38 14
| D.8-103 13 D.9-39 14

D.8-104 13 D.9-40 14'

i D.8-105 13 D.9-41 14
D.8-106 13 D.9-42 14
D.8-107 13 D.9-43 14
D.8-108 13 D.S-44 14
D.?-109 13 D.9-45 14
D.8-110 13 D.9-46 14

| h'D.8-111 13 D.9-47 14
D.8-112 13 D.9-48 14
D.9 Tab D.9-49 14
D.9-1 13 D.9-50 14
D.9-2 14 D.9-51 14
D.9-3 14 D.9-52 14
D.9-4 14 D.9-53 14
D.9-5 14 D.9-54 14
D.9-6 14 D.9-55 14
D.9-7 14 D.9-56 14~

D.9-8 14 D.9-57 14
D.9-9 14 - D.9-58 14
D.9-10 14 D.9-59 14
D.9-ll 14 D.9-60 14
D.9-12 14 D.9-61 14
D.9-13 14 D.9-62 14
D.9-14 14 D.9-63 14
D.9-15 14 D.9-64 14
D.9-16 14 D.9-65 14
D.9-17 14 D.9-66 14
D.9-18 14 D.9-67 14
D.9-19 14 D.9-68 14

O
1181e LOEP-50 Revision 14
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Latest Lctact
Sheet ID Revision Sheet ID Revision

D.9-69 14 D.9-801 14
D.9-70 14 D.9-80m 14
D.9-71 14 D.9-80n 14'

D.9-72 14 D.9-80o 14
D.9-73 14 D.9-80p 14

1

D.9-74 14 D.9-80q 14
D.9-75 14 D.9-80r 14
D.9-76 14 D.9-80s 14
D.9-77 14 D.9-80t 14
D.9-78 14 D.9-80u 14
D.9-79 14 D.9-80v 14
D.9-79a 14 D.9-80w 14
D.9-79b 14 D.9-80x 14
D.9-79c 14 D.9-80y 14
D.9-79d 14 D.9-80z 14
D.9-79e 14 D.9-81 14

' D.9-79f 14 D.9-81a 14
D.9-799 14 D.9-81b 14
D.9-79h 14 D.9-31c 14

4

| D.9-791 ' 14 D.9-81d 14
J D.9-79j 14 D.9-81e 14
. D.9-79k 14 D.9-81f 14

D.9-791 14 D.9-81g 14'

D.9-79m 14 D.9-81h 14
D.9-79n 14 D.9-811 14

i D.9-79o 14 D.9-81j 14
D.9-79p 14 D.9-81k 14

O D.9-79q 14 D.9-811 14
D.9-79r 14 D.9-81m 14
D.9-79s 14 D.9-81n 14
D.9-79t 14 D.9-81o 14
D.9-79u 14 D.9-81p 14

!

D.9-79v 14 D.9-81q 14
D.9-79w 14 D.9-81r 14
D.9-79x 14 D.9-81s 14
D.9-79y 14 D.9-81t 14
D.9-79z 14. D.9-81u 14
D.9-80 14 D.9-81v 14
D.9-80a 14 D.9-81w 14
D.9-80b 14 D.9-81x 14
D.9-80c 14 D.9-81y 14

,

D.9-80d 14 D 9-81z 14
D.9-80e 14 D.9-82 14
D.9-80f 14 D.9-82a 14
D.9-80g 14 D.9-82b 14
D.9-80h 14 D.9-@2c 14
D.9-801 14 D.9-82d 14
D.9-80j 14 D.9-82e 14

~

D.9-80k 14 D.9-82f 14

O
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Latect Latest
Shoot ID Rnvision Sheet ID Revinion

D.9-82g 14 D.9-86 13
D.9-82h 14 D.9-87 13
D.9-821 14 D.9-88 13
D.9-82j 14 D.9-89 13
D.9-82k 14 D.9-90 13
D.9-821 14 D.9-91 13
D.9-82m 14 D.9-92 13
D.9-82n 14 D.9-93 13
D.9-820 14 D.9-94 13
D.9-82p 14 D.9-95 13
D.9-82q 14 D.9-96 13
D.9-82r 14 D.9-97 13
D.9-87a 14 D.9-98 13
D.9-82t 14 D.9-99 13
D.9-82u 14 D.9-100 13
D.9-82v 14 D.9-101 13
D.9-82w 14 D.9-102 13
D.9-82x 14 D.9-103 13
D.9-82y 14 D.9-104 13
D.9-82z 14 D.9-105 13
D.9-83 14 D.9-106 13
D.9-83a 14 D.9-107 14
D.9-83b 14 D.9-108 14
D.9-83c 14 D.9-109 14
D.9-83d 14 D.9-110 14
D.9-83e 14 D.9-111 14
D.9-83f 14 D.9-ll2 14
D.9-83g 14 D.9-113 14
D.9-83h 14 D.9-ll4 14
D.9-831 14 D.9-115 14
D.9-83j 14 D.9-116 14
D.9-83k 14 D.9-ll7 14
D.9-831 14 D.9-ll8 14
D.9-83m 14 D.9-119 14
D.9-83n 14 D.9-120 14
D.9-83o 14 D.9-121 14
D.9-83p 14 ~ D.9-122 14
D.9-83q 14 D.9-123 14
D.9-83r 14 D.9-124 14.

D.9-83s 14 D.9-125 14
D.9-83t 14 D.9-126 14
D.9-83u 14 D.9-127 14
D.9-83v 14 D.9-128 14

'

D.9-83w 14 D.9-129 14
D.9-83x 14 D.9-130 14
D.9-83y 14 D.9-131 14
D.9-83z 14 D.9-132 14
D.9-84 14 D.9-133 14
D.9-85 13 D.9-134 14

O
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Latest Latest
Shact ID Revision Sheet ID Revision

D.10 Tab D.10-49 13
D.10-1 14 D.10-50 13

OD.10-2 13 D.10-51 13
D.10-3 13 D.10-52 13
D.10-4 13 D.10-53 13
D.10-5 13 D.10-54 14
D.10-6 13 D.10-55 13
D.10-7 13 D.10-56 13
D.10-8 13 D.10-57 13
D.10-9 14 D.10-58 13
D.10-10 13 D.10-59 13
D.10-ll 13 D.10-60 13
D.10-12 13 D.10-61 13-

D.10-13 13 D.10-62 13
D.10-14 13 D.10-63 13
D.10-15 13 D.10-64 14
D.10-16 13 D.10-65 14
D.10-17 13 D.10-66 13
D.10-18 13 D.10-67 13
D.10-lS 13 D.10-68 13
D.10-20 13 D.10-69 13
D.10-21 13 D.10-70 13
D.10-22 13 D 10-71 13
D.10-23 13 D.10-72 13
D.10-24 13 D.10-73 13
D.10-25 13 D.10-74 13

13 D.10-75 13

()D.10-26D.10-27 13 D.10-76 13
D.10-28 13 D.10-77 13
D.10-29 13 D.10-78 13
D.10-30 13 D.10-79 13
D.10-31 13 D.10-80 13
D.10-32 14 D.10-81 13
D.10-33 13 D.10-82 13
D.10-34 13 D.10-83 13
D.10-35 13 D.10-84 13
D.10-36 13 D.10-85 13
D.10-37 13 D.10-86 13
D.10-38 13 D.10-87 13
D.10-39 13 D.10-88 13

| D.10-40 13 D.10-89 13
D.10-41 13 D.10-90 13

i D.10-42 13 D.10-91 13
( D.10-43 13 D.10-92 13

D.10-44 13 D.10-93 13
D.10-45 13 D.10-94 13
D.10-46 13 D.10-95 13
D.10-47 13 D.10-96 13

,

i D.10-48 13 D.10-97 13

O
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Latest Latcst
Shest ID Revision Sheet ID Revision

D.10-98 13 D.10-147 13
D.10-99 13 D.10-148 13
D.10-100 13 D.10-149 13
D.10-101 13 D.10-150 13
D.10-102 13 D.10-151 13
D.10-103 13 D.10-152 13
D.10-104 13 D.10-153 13
D.10-105 13 D.10-154 13
D.10-106 14 D.10-155 13
D.10-107 13 D.10-156 13
D.10-108 13 D.10-157 13
D.10-109 13 D.10-158 13
D.10-110 13 D.10-159 13
D.10-lli 13 D.10-160 13
D.10-ll2

'

13 D.10-161 13
D.10-ll3 13 D.1G-162 13
D.10-ll4 13 D.10-163 13
D.10-115 13 D.10-164 13
D.10-ll6 13 D.10-165 13
D.10-ll7 13 D.10-166 13
D.10-ll8 13 D.10-167 13
D.10-119 13 D.10-168 13
D.10-120 13 D.10-169 13
D.lC-121 13 D.10-170 13
D.10-122 13 D.10-171 13
D.10-123 13 D.10-172 13
D 10-124 13 D.10-173 13
D.10-125 13 D.10-174 14
D.10-126 13 D.10-175 14
D.10-127 13 D.10-176 13
D.10-128 13 D.10-177 13
D.10-129 13 D.10-178 13
D.10-130 13 D.10-179 13
D.10-131 13 D.10-180 13
D.10-132 13 D.10-181 13
D.10-133 13 D.10-182 13
D.10-134 13 D.10-183 13
D.10-135 13 D.10-184 13
D.10-136 13 D.10-185 13
D.10-137 13 D.10-186 13
D.10-138 13 D.10-187 13
D.10-139 13 D.10-188 14
D.10-140 13 D.10-189 13

i

1 D.10-141 13 D.10-190 13
D.10-142 13 D.10-191 13
D.10-143 13 D.10-192 13
D.10-144 13 D.10-193 13

! D.10-145 13 D.10-194 13

|
D.10-146 13 D.10-195 13

|
|
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Latest Latest '

Sheet ID Revision Sheet ID Revision

D.10-196 13 D.10-245 13
D.10-197 13 D.10-246 13

O D.10-198
13 D.10-247 13

D.10-199 13 D.10-248 13
D.10-200 13 D.10-249 13

'

D.10-201 13 D.10-250 13
D.10-202 13 D.10-251 13
D.10-203 13 D.10-252 13
D.10-204 13 D.10-253 13
D.10-205 13 D.10-254 13
D.10-206 13 D.10-255 13
D.10-207 13 D.10-256 13
D.10-208 13 D.10-257 13
D.10-209 13 D.10-258 13
D.10-210 13 D.10-259 13
D.10-211 13 D.10-260 13
D.10-212 13 D.10-261 13
D.10-213 13 D.10-262 13
D.10-214 13 D.10-263 13
D.10-215 13 D.10-264 13
D.10-216 13 D.10-265 13
D.10-217 13 D.10-266 13
D.10-218 13 D.10-267 13
D.10-219 13 D.10-268 13
D.10-220 13 D.10-269 13 .

D.10-221 13 D.10-270 13
D.10-222 13 D.10-271 13

O'D.10-224
O.10-223 13 D.10-272 13

13 D,10-273 13
D.10-225 14 D.10-274 13
D.10-226 14 D.10-275 13
D.10-227 13 D.10-276 13
D.10-228 13 D.10-277 13
D.10-229 13 D.10-278 13
D.10-230 13 D.10-279 13
D.10-231 13 D.10-280 13
D.10-232 13 D.10-281 13

l D.10-233 13 D.10-282 13
| D.10-234 13 D.10-283 13
| ' D.10-235 13 D.10-284 13

D.10-236 13 D.10-285 13
D.10-237 13 D.10-286 13
D.10-238 13 D.10-287 13
D.10-239 13 D.10-288 13
D.10-240 13 D.10-289 13
D.10-241 13 -D.10-290 14

l D.10-242 13 D.10-291 13
'

D.10-243 13 D.10-292 13
D.10-244 13 D.10-293 13

O
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Latest Latcet
Sboot ID Revision Shant ID Rnvision

D.10-294 13 D.10-343 13
D 10-295 13 D.10-344 13
D.10-296 13 D.10-345 13
D.10-297 13 D.10-346 13
D.10-298 13 D.10-347 13
D.10-299 13 D.10-348 13
D.10-300 13 D.10-349 13
D.10-301 13 D.10-350 13
D.10-302 13 D.10-351 13
D.10-303 13 D.10-352 13
D.10-304 13 D.10-353 13
D.10-305 13 D.10-354 13
D.10-306 13 D.10-355 13
D.10-307 13 D.10-356 13
D.10-308 13 D.10-357 13
D.10-309 13 D.10-358 13
D.10-310 13 D.10-359 13
D.10-311 13 D.10-360 13
D.10-312 13 D.10-361 13
D.10-313 13 D.10-362 13
D 10-314 13 D.10-363 13
D.10-315 13 D.10-364 13

l D.10-316 13 D.10-365 13 .

.
D.10-317 13 D.10-366 13

| D.10-318 13 D.10-367 13
D.10-319 13 D.10-368 13
D.10-320 13 D.10-369 13
D.10-321 13 D.10-370 13
D.10-322 13 D.10-371 13
D.10-323 13 D.10-372 13
D.10-324 13 D.10-373 13
D.10-325 13 D.10-374 13
D.10-326 13 D.10-375 13
D.10-327 13 D.10-376 13
D.10-328 13 D.10-377 13
D.10-329 13 D.10-378 13
D.10-330 13 D.10-379 13
D.10-331 13 D.10-380 13
D.10-332 13 D.10-381 13
D.10-333 13 D.10-382 13
D.10-334 13 D.10-383 13
D.10-335 13 D.10-384 13
D.10-336 13 D.10-385 13
D.10-337 13 D.10-396 13
D.10-338 13 D.10-387 13
D.10-339 13 D.10-388 13
D.10-340 13 D.10-389 13
D.10-341 13 D.10-390 13
D.10-342 13 D.10-391 13

0
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Latest Latest
Shact ID Revision Sheet ID Ravision

'

D.10-352 l4 D.11-12 13
D.10-393 13 D.ll-13 13

14 D.ll-14 13
(")TD.10-394( D.10-395 13 D.ll-15 13

D.10-396 13 D.11-16 13
D.10-397 13 D.ll-17 13
D.10-398 13 D.ll-18 13
D.10-399 13 D.11-19 13
D.10-400 13 D.ll-20 13
D.10-401 13 D.ll-21 13
D.10-402 13 D.11-22 13
D.10-403 13 D.ll-23 13 t

D.10-404 13 D.11-24 13
D.10-405 13 D.11-25 13
D.10-406 13 D.11-26 13
D.10-407 13 D.ll-27 13
D.10-408 13 D.11-28 13
D.10-409 13 D.ll-29 13
D.10-410 13 D.11-30 13
D.19-411 13 D.11-31 13
D.10-412 13 D.11-32 13
D.10-413 13 D.ll-33 13
D.10-414 13 D.ll-34 13
D.10-415 13 D.11-35 13

,

; D.10-416 13 D.ll-36 13
D.10-417 13 D.11-37 13 i

D.10-418 13 D.ll-38 13
'' O.10-419 13 D.ll-39 13

D.10-420 13 D.11-40 13
D.10-421 13 D.11-41 13
D.10-422 13 .D.ll-42 13
D.10-423 13 D.ll-43 13
D.10-424 14
D.10-425 13
D.10-426 13
D.10-427 13
D.10-428 13~

D.11 Tab
D.ll-1 13,

D.ll-2 13
D.ll-3 13
D.ll-4 13
D.ll-5 13
D.ll-6 13

,

D.ll-7 13
D.11-8 13
D.ll-9 13
D.11-10 13
D.ll-11 13

|
\
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APPENDIX D

SOIL EXPLORATION DATA

TABLE OF CONTENTS

Section Title Page
i

D.1 Boring Logs / Introduction / List of Boring Logs D.1-1

D.l.1 Borings by Bechtel D.1-64

D.l.2 Borings by Dames & Moore D.1-236

D.1.3 Borings by Michigan Drilling Company D.1-283-

D.l.4 Borings by Bechtel (1977 through 1981) D.1-308

D.l.5 Borings by Woodward-Clyde Consultants D.1-929
(1981 through 1982

D.i.6 Borings by Mergentime and Spencer, D.1-13'31
White and Prentiss for Groundwater
Control (1982)

D.2 Laboratory Test Results D.2-1 i

D.2.1 Dames & Moore Laboratory Testing Data / D.2-2
Introduction-

,

'/ D.2.1.1 Grain Size Analysis D.2-4

D.2.1.2 Compaction Test D.2-27

D.2.1.3 Relative Density Tests D.2-41
l
' D.2.1.4 Permeability Tests D.2-45

D.2.1.5 Consolidation Tests D.2-60

D.2.1.6 Shear Stre,ngth Tes ts D.2-71

D.2.1.7 Liquefaction Tests D.2-108

| D.2.2 Goldberg, Zoino, Dunnicliff L Associates D.2-113
Laboratory Testing Data / Introduction

D.2.2.1 Laboratory Testing Procedures D.2-115

D.2.2.2 Laboratory Data Summary D.2-123

D.2.2.3 Soil Classification Tests D.2-324
'

D.2.2.4 Compaction Test Data D.2-567
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OD.2.2.5 Consolidation Test Data D.2-574

D.2.2.6 Shear Strength Test Data D.2-656

D.2.2.7 Miscellaneous Tests D.2-748

D.2.3 Woodward-Clyde consultants Laboratory D.2-767
Testing Data / Introduction

D.2.3.1 Laboratory Testing Procedures and Notations / D.2-769
Symbols

D.2.3.2 Laboratory Data Summary D.2-830

D.2.3.3 Grain Size Analysis D.2-971

D.2.3.4 Consolidation Test Data D.2-ll62

D.2.3.5 Shear Strength Test Data 0.2-1200

D.3 Geophysical Survey Report and Results of D.3-1
Crosshole Seismic Tests

D.3.1 Gecphysical Survey Report D.3-2

D.3.2 Results of Crosshole Seismic Tests D.3-16

D.4 Test Pits, Laboratory Data, and Plate Load D.4-1
Test Data

D.4.1 Test Pit 1 (TP-1) D.4-3

D.4.2 Test Pit 2 (TP-2) D.4-127

D.4.3 Test Pit 3 (TP-3) D.4-150
,

D.4.4 Test Pit lA D.4-174

D.4.5 Test Pit 2A D.4-198

D.4.6 Test Pit 3A D.4-217

D.4.7 Test Pit 4A D.4-237

D.4.8 Plate Load Test PL-1 D.4-255

D.4.9 Plate Load Test PL-2 D.4-278

D.5 Diesel Generator Building Piezometer Plots D.5-1
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D.5.1 Summary of Piezomoter Installation Data, Soil D.5-2
Type, and Location Coordinates

D.5.2 Piezometer Plots D.5-6

D.6 Report on Test Fill Program D.6-1

D.7 Selected Laboratory Data Evaluation D.7-1

D.7.1 Estimates of Maximum Past Consolidation D.7-2
Pressure of Cohesive Fill Materials - Diesel
Generator Building

D.7.2 Estimates of Relative Density of Granular D.7-35
Fill Materials - Diesel Generator Building

D.7.3 Comparison of Preconsolidation Pressure to D.7-83
Vertical Stress Distribution

D.7.4 Relatiie Density tersus Clevation D.7-104

D.8 Observation Well and Pumping Nell Construc- D.8-1
tion Summaries

) D.9 Well Logs D.9-1
!

D.10 Boring Logs, Sample 2xtrusion Logs, and D.10-1
Gradational Tests from Permanent Dewatering
Well Pilot Holes

D.ll Grain Size Distribution Graphs D.ll-1

I
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w_..LE OF BORING LOGS (Continued) w
4

i Boring Depth Surface Number and Type
No. Location"8 (ft) Elevation Purpose Type Drilling of Samples Taken

601 S 5,750.5 28.0 603.4 Dike perimeter Auger, standard Split spoon 8
E 2,694.0 pen. ASTM

,

602 S 6,098.1 25.0 601.6 Dike perimeter Auger, standard Split spoon 8
W 3,298.6 pen. ASTM

603 S 6,431.0 15.5 609.6 Dike perimeter Auger, standdrd Split spoon 6
W 3,415.8 pen. ASTM

604 S 6,731 20.0 601.0 Dike perimeter Auger, rotary wash, Split spoon 7s

W 3,529 standard pen. ASTM
1

604A"' S 6,731 5.0 604.0 Dike perimeter Auger, Dames & Type U 1
W 3,529 Moore pen.

1 605 S 7,650 21.0 618.7 Dike perimeter Auger, standard Split spoon 7 I

J W 3,680 pen. ASTM

i 606 S 8,998 20.0 623.0 Dike perimeter Auger, s tandard Split spoon 7
W 3,740 pen. ASTM

606A"U S 8,998 6.5 623.0 Dike perimeter Aug7r, Dames & Type U 2
i W 3,740 Mo.,re pen.

607 S 9,638 40.0 624.6 Dike perimeter Auger, standard Split spoon 11
W 3,710 pen. ASTM

607A"U S 9,638 16.5 624.6 Dike perimeter Auger, Dames & Type U 3,

W 3,710 Moore pen.

608 S10,977 20.0 627.1 Dike perimeter Auger, standard Split spoon 7
W 1,306 pen. ASTM

j 608A"U S10,977 8.5 627.1 Dike perimeter Auger, Dames & Type U 2
, W 1,306 Moore pen. Bulk 2
;

609 S 5,455 13.5 603.6 Dike perimeter Auger, ctandard Split spoon 3
E 2,779 pen. AST!*, Dames & Type U 2

I Moore pen.

610 S 5,610 15.0 603.1 Dike perimeter Auger, standard Split spoon 5
j E 2,975 pen. ASTM

! 611 S 5,570 26.0 603.6 Dike perimeter Auger, standard Split spoon 8
E 2,374 pen. ASTH

612 through 729 not drilled

|

D.1-29 Revision 13
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TABLE OF BORING L W (Continueat

Boring Depth Surface Number and Type
No. Loca t ioni ' 8 (ft) Qeyation Purpose Type Drilling of Samples Taken

730 S 4,715 25 60.0 601.6 Plant <t rea , Auger, totary wash, Type U 15
E 130 radwaste building Danes a Moore pen.

731 S 4,450:2' 150.0 603.8 Plant area, a ni- Auger, rotary wash, Type U 36
E 75 liary boiler building Dames & Moore pen.

732 through 800 not drilled

801 S 5,978.9 50.0 603.6 Dike perimeter Aug"r, rotary wash, Split spoon 7
E 4,014.5 and railroad bridge standard pen. ASTM, Type U 9

Dames & Moore pen.

802 S 5,821.7 70.0 604.8 Dike perimeter Auger, rotary wash, Split spoon 8
E 4,053.1 and railroad bridge standard pen. ASTM, Type U 9

Dames & Moore pen.

803 S 5,766.1 57.5 602.8 Dike perimeter Auger, rotary wash, Split spoon 7
E 4,089.4 and railroad bridge standard pen. ASTM, Type U 6

Dames & Moore pen.

804 S 5,711.7 27.0 587.1 Dike perimeter Rotary wash, Split spoon 9
E 4,123.3 and railroad bridge standard pen. ASTM

805 S 5,662.6 30.5 586.0 Dike perimeter Rotary wash, Split spoon 12
E 4,162.4 and railroad bridge standard pen. ASTM

806 S 5,588.6 25.0 586.0 Dike perimeter Rotary wash, Split spoon 9
E 4,203.0 and railroad bridge standard pen. ASTM

807 S 5,503.4 40.5 600.5 Dike perimeter Auger, rotary wash, Split spoon 5
E 4,253.1 and railroad bridge standard pen. ASTM, Type U 6

Dames & Moore pen.

808 S 5,443.1 30.0 600.8 Dike perime ter Auger, standard pen. Split spoon 5
E 4,290.8 and railroad bridge ASTM, Dames & Moore Type U 4

pen.

809 S 5,011.6 36.0 602.8 Dike perimeter Auger, rotary wash, Split spoon 3
E 4,549.5 and railroad bridge standard pen. ASTM, Type U 6

Dames & Moore pen.

A S 5,950M 12.0 6092 Dike perimeter Auger, Dames & Moore Bulk 2
W 1,280 pen. Type U 1

B S 7,600:2' 20.0 6172 General borrow Auger, Dames & Moore Bulk 2
W 1,230 pen. Type U 2

taiC S 8,350 27.0 6251 General borrow Auger, Dames & Moore Bulk 2
W 2,215 pen. Type U 3

D. Revision 149 12/82
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k TABLE OF BORING LOCS (Continued) \, \,

Boring Depth Surface Number and Type
No. Location 8'l (ft) Elevation Purpoen _ Type Drilling of Samples Taken

CH-4 S 5,044.0 50.0 634.62 Investigate backfi11 A :ger and/or rotary Split spoon 8
E 712.15 wash

CH-5 S 5,050.78 25.0 633.8t Investigate backfill Auger and/or rotary Split spoon 3
E 713.05 wash

CH-5A S 5,051.30 50.0 633.8 Investigate oackfill Anger and/or rotary Split spoon 6
E 707.35 wash

CH-6 S 5,058.80 24.5 634.01 Investigate bach'ill Aage and/or rotary Split spoon 3
E 701.75 wash

CH-6A S 5,057.73 50.0 634.01 Investigate backftli Aager and/or rotary Split spoon 5
E 697.65 wash

CH-7 S 4,625 41.0 632.0t Investigate backiill Auaer and/or rotary Split spoon 8
E 345 wash

CH-8 S 4,619 40.5 632.01 Invastigate backfill Auger and/or rotary Split spoon 8
E 346.4 nsh

CH-9 S 4,610 41.5 632.0t Investigate backftll Auger and/or rotary Split spoon 8
E 345.9 w.1-h

CH-9A S 4,610 86.5 632.0 Investigate backfill Ratary wash Split spoon 9
E 345.9

CH-10 S 4,619 41.5 632.0 Investiy.Lo backfill Auger and/or rotary Split spoon 8
E 200 wash

CH-ll S 4,612.9 41.5 632.01 Investigate backfill Auger and/or rotary Split spoon 8
E 200 wash

CH-12 S 4,605.9 41.5 632.01 Investigate backfill Auger and/or rotary Split spoon 8
E 198 wash

CH-13 S 5,067 41.5 633.7 Investigate backfdll Rotary wash Split spoon 7
E 185

CH-14 S 5,067.5 41.5 632.40 Investigate backfill 9otary wash Split spoon 7
E 191

CH-15 S 5,067 41.5 633.8 Investigate backfill Potary wash Split spoon 7
E 200

CH-16 S 5,113 40.0 633.4 Investigate backfill Rotary wash Split spoon 8
E 246

CH-17 S 5,113 46.0 633.0t Investigate backfill Rotary wash Split spoon 7
E 317

D.1-53 Revision 14
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TABLE OF BORING LOGS (Continued)

Boring Dep th Surface Number and Type
No. Location"' (ft) Elevation Purpose Tvpe Drilling of Samples Taken

CH-18 S 5,113 46.5 633.0 Investigate backfill Rotary wash Split spoon 7
E 323

CH-19 S 5,225 5.5 634.01 Investigate backfill Auger Split spoon 1
E 400

CH-19A S 5,225 41.5 634.0 1 Investigate backfili Auger and/or rotary Split spoon 9
E 402 wasa

CH-20 S %,231 41.5 634.01 Investigate backfill Auger and/or rotary Split spoon 8
L 402 wash

CH-21 S 5,240 41.5 634.0 Investigate backfill Auger and/or rotary Split spoon 8
E 402 wasn

TEW-1 S 4,896.75 49.0 634.5 Permanent dewatering Rotary wash Split spoon 11
E 444.08 system inlestigation

TEW-2 S 4,907.75 53.5 634.5 Permanent dewatering Rotaly wash Split spoon 13
E 377.08 system investigation

TEW-3 S 4,896.75 51.5 634.5 Permanent desatoring P3taty dash Split spoon 9
E 377.08 system investigation

TEW-4 S 4,896.75 49.5 634.5 Permanent dewatetana Rotary wash Split spoon 10
E 105.92 system investigation

TEW-5 5 4,905.25 54.5 634.5 Permanent dewatering Romary wash Split spoon 13
E 179.92 system investigation

TEW-7 S 4,896.75 54.5 634.5 Permanent dewatering Rotaty wash Split spoon 14
E 155.92 system investigation

TEW-8 S 4,896.75 51.5 634.5 Permanent dewaiering Rotary wash Split spoon 12
E 141.92 system inves tigatien

LOW-7 S 4,913.75 54.0 634.5 Permanent d' watering Rotary wash Split spoon 13
E 393.08 system investigatica

LOW-8 S 4,896.75 51.5 634.5 Permanent dewatering Rotary wash Split spoon 12
E 395.08 system investigation

LOW-9 S 4,948.75 37.5 634.5 Permanent dewatering Rotary wash Split spoon 5
E 422.5 systcm investigation

LOW-11 S 4,948.75 40.0 634.5 Permanent dewatering Rotary wash Split spoon 6
E 117.92 system investigation

LOW-13 S 4,907.75 53.5 634.5 Permanent dewatering Rotary wash Split spoon 13
E 174.92 system investigation

Revision 13
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CA ((Q (-]j

\d TABLE OF DORING LOGS (Cont inued ) \~
,

!

| Boring Depth Surface Number and Type t

j No. Locationfil (f t ) Elevation Pu;posa Type Drilling of Samples Taken

WJ-1 BIS' S 5,102 67.0 633.8 Permanent Jewate rino Augcr and/or rotary Pitcher 24
! E 545 well pilot ho1*= wash |

WJ-2(Si S 5,034.5 67.0 632.6 Pe rma ne ra t dewatering Auger and/or rotary Pitcher 20 I

j E 592.5 well pilot holes wash

WN-lM8 S 4,932 90.0 634.7 Permanent dewitering Auger and/or rotary Pitcher 28
E 707 well pilot holes wash j

WN-4'5' S 4,740 96.0 633.8 Pe rma nent de'es te r i ng Auger and/or rotary Pitcher 26 ,

E 647 well pilot holes wash !

I
WN-SMI S 4,815 84.0 634.0 Permanent dewatering Auger ar.d/or rotary Pitcher 25 [

E 698 well pilot holes vash
,

WN-30' S 4,684 67.0 634.7 Permanent Jewitering Auger and/or rotary Pitcher 17 ;

E 350 well pilot holes vash

1

! WN-4858 S 4,615 83.5 634.3 Permanent dewatering Auget and/cr rotary Pitcher 28
) E 387 well pilot holes wash
I

O'
) WN-4R S 4,677 69.6 Permanent dewatering Auger and/or rotary Pitcher 24
; E 437 well pilc-t holes wash
I

*

I WN-5I68 S 4,647 91.5 633.4 Permanent dewatering Aeger and/or rotary Pitcher 24
{ E 492
! I

| r!E-278 S 5,062.35 59.5 634.0 Dewatering well for Auger and/or rotary Split spoon 11
"

| E 524.39 auxiliary building wash
; underpinr:ing support
i

j ME-33 S 5,178.82 40.0 634.0 Dewatering well for Auger and/or rotary Split spoon 5
E 346.99 auxiliary building wash .

|- underpianing support |

ME-34 S 5,202 40.0 634.0 Dewatering well for Auger and/or rotary Split spoon 8
E 346.19 auxiliary building wash

|
underpinning support

! ME-50 S 5,177.87 52.0 634.0 Dewatering well +or Auger and/or rotary Split spoon 8 |
! E 155.95 auxiliary building wach i

| underpinning support i
i !

rte-51 S 5,201.98 44.5 634.0 Dewaterina well for Auger and/or rotary Split spoon 10 ii

j E 161.21 auxiliary building wash '

| underpinning support !

MP-4 S 4,935.07 60.0 634.0 Observation well for Auger and/or rotary Split spoon 11 >

E 494.69 auxiliary building wash i

underpinning support

k
i D.1-C2a Revision 14
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TABLE OF BORING LOGS (Cont inued )

Boring Depth Surface Number and Type

No. Loca t io n( 18 (ft) Elevation Purpose Type Drilling of Samples Taken

MP-4A S 5,016.40 57.0 634.0 Observation well for Auger and/or rotary Split spoon 10

E 509.99 auxiliary buildir.g wash
underpinning support

all for Augur and/or rotary Split spoon 6MP-5 S 5,155.01 36.5 634.0 Ooservation s

E 487.47 auxiliary buildinn wash
underpinning support

MP-7 S 5,173.86 63.0 634.0 Observatior well for Auger and/or rotary Split spoon 12

E 299 acxiliari building wash
underpinning sapport

MP-8 S 5,146.06 62.0 634.0 Observation well for Auger a;.d/or rotary Split spoon 11

E 200.05 auxiliary building wash
undcrpinning suppo t.

MP-9 S 5,173.56 40.0 634.0 Ccserva?ien well for Auger and/or rotery Split spoon 7

E 28.98 auxiliary buildinn eash
underpinnirg auppoct

MP-10 S 4,942.6 61.5 634.0 Observation well for Auger and/or rotary Split spoon 11

W 7.74 cuxiliary building wcsh
or3?rrinning FUppcrt

MP-ll S 4,874 56.5 634.0 Observ. tion wel] for Auger and/or rotary Split spoon 8

W 4.84 auxiliary building sash
uaderpinning support

MP-14 S 5, 163.19 46.5 634.0 Observation well for Auger and/or rotary Split spoon 8
E 459 auxiliary builfing vash

un M pinr.inq suppert

MP-16 S 4,946.19 45.5 634.0 Ooser.ation well for A-cer and/or rotary Split spoon 9

E 534.12 auxiliary buildi q wash
undorpinn ing suppo*:t

TH-22 S 5,169 53.5 634.0 Temperature mor.itor Auger and/or rotary Split spoon 5
E 493 hole auxiliary build- wash

ing fer undetpinnlag
support

DS R -lE te) 200.0 619.4 Deep-seated bench Rotary wash Split spoon 1
mark

DSB-lW (8) 194.9 619.3 Deep-seated bench Rotary wash Split spoon 1
mark

DSB-2E to: 209.4 614.0 Deep-seated bench Rotary wash Split spoon 2
mark

'D 2b Revision 149 12/82
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/~% (O r

i ) TABLE OF BORING (}%
'

'

LOGS (Continued) '

Boring Depth Surface Number and Type
No. Loca t ion f il (ft) Elevation Purpose Type Drilling of Samples Taken

DSB-2W tet 193.1 614.0 Deep-seated bench Rotary wash Split spoon 2
mark

DSB-3E ce) 193.8 614.0 Deep-seated bench Rotary wash Split spoon 1
mark

DBrt-6 i'l 6.7 614.0 Deep-seated bench Rotary wash None
mark

DS B-3W sel 189.4 614.0 Deep-seated bench Rotary wash Split spoon 1
mark

DBM-5 tel 26.4 614.0 Deep-seated bt.nch Rotary wash None
mark

DSB-ANI tel 214.9 634.5 Deep-seated bench Rotary wash Split spoon 1
mark

DSB-AN2 tel 210.0 634.5 Deep-seated bench Rotary wash Split spoon 1
mark

(*)DSB-AS 162.8 584.0 Deep-seated bench Rotary wash Split spoon 1
mark

DSB-AS1 tel 154.5 584.0 Deep-seated bench Rotary wash Split spoon 1
mark

DSB-AS2 (8) 159.3 584.0 Deep-seated bench Rotary vash Split spoon 1
mark

DSB-AS3 (*) 159.2 584.0 Deep-seated bench Rotary wash Split spoon 1
mark

DSB-AS4 (8) 159.2 584.0 Deep-seated bench Rotary wash Split spoon 2
mark

-

I'lLocations are based on Bechtel Construction Coordinate System
(28 Approximate location
(31 Boring located 5 feet from preceding boring
(48The boring logs show elevations according to Dow Chemical Company datum.

The elevations shown in this table are according to USGS datum.
151 Boring log is in Section D.10.
(e)See Bechtel Drawing 7220-C-1490(Q), C-1491(Q). C-1491(Q), SK-C-785, and SK-C-786

for detailed locations.
I

D.1-63 Revision 14
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PENETRATION** .

, ! I ! I : 34.0W5 g

s|i
, , , , , , ,

;. : g ,.:::
- . . . . . . . . . ..

. . . . . . . c s
1

- .m . . . . ,

p:
|:. I.i

; ;. : . : 5
- . . . . . . .. . . . ~.:: : . .:. : . . ., . .. .

3 : *
634.0 0

- 0-8.0' No samples 0-8.0' Drilled
- with a 4" nom.

O.D. continuous"

flight auger.
. 4' I.D. surface
- casing set to

.

7.5 ft.

5-
.

.

.

.

.

626.0 8 ".
-

8.0-13.0' Sandy Clay, light brown 8.0-59.5' Ro-
SS

. 1 to brownish gray, mottled, very tary drilled wit!
2 18, 13, 18 4 10 8 - - stiff, trace fine gravel.(CL) a 3-7/8" tricone

10 - (Fill) roller bit and
- recirculating

9
~

Johnson Revert"

drilling fluid.
-

621.0 13 '

u.0-22.5' sand, brown to gray, very
SS
2* 18" 8* 4 2 2 2 . 2 loose, very fine- to coarse grained, ,7

.

- -poorly sorted, subrounded to sub-
15 - angular, some gravel.(SP) (Fill)

.

.

.

-

SS -

32* 18* 11' 3 2 2 1 -

20 -
.

.

.

611.5 22.
_ 22.5-32.5' Sandy Clay, gray, mottled ,

SS - stiff, fine- to coarse grained sand,
4 some fine gravel.(CL) (Fill)2* 18* 8' 12 4 5 7 -

t

| 25-
-

t
-

t
.

.

.

~ ~

SS
2* 18" 5* 26 14 15 11 . 5

30-
.

.

.

601.5 32* -

9 : ::; 32.5-57.0' Sand, light brown to gray, Lacustrine.

very dense, very fine- to fine-SS - . . . . . . .

,@7'.:-;6 grained, well sorted. (SP) (Lacus-2* 18" 8" 68 ?.6 28 40 -

599.0 35 -9 :- trine)

Revision 14 "*'8"'"'
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_. _ . _ ._._ __

BORING **Midland Units 1 and 2 7220 2 2 ME-27B

'**
|I

PEN ETR ATION

{ }|g I I I slows ef : *

i
j ! $ $

.! I !*

"******'u==.=:
y t .....'..wa -va

3 .g . . -. .

g: :,. e ,a;i 3
! :s . . . . . . . . . .

==== ****= <.=e s u .a e.a.e! < a . g g a u w .v.==a.

: :1

*:{
-

, .

;a g ! f
...w....,

g .a : g g ;
599.0 35*' *

. iIN
-,s
-

.

-t@|. .--,d : .,:
SS 100/ - J.' : 1
2* 8' 8' 100+ 50 2* -[ -Q:; ,.

-(;;;
40-y-

-:: . ..

-(y!}}-

.,

1

-W.i:.,.'--

.

SS 100/ r -I! I.A"

2* 6" 6' 100+ 6" -| -i.;
-

:
45-:jg:,

.:.

*!....-
[],I...
' * -- .

T
r:- |:::.,

ic'

.f". d.
-

SS 100/ -f
-

h1%2* 5" 5" 100+ 5" " ,-

50-f|05
?:+:.;~

:-
...-.

-1::!d i n
?!!ii.;!- \ V

-
| . . , <

sS - :
- 2" 18a 13 150 58 60 90 -:| v-:;10

-.: :

55-2.x. .-
-;.:::..t:,

-[flIE.s577.0 57 -
/ 57.0-59.5' Silty Clay, gray, hard..

-/ - (CL) (Lacustrine)
SS

574.5 59.5 Ill2* 18 18' 50 16 22 28

6 0.- Bottom of boring at 59.5'

|
~

Construction dewatering well instal--

,

led. See pumping well construction
summary.

t
*

, .

.

.

.

.

.

-

.

.

-

-

-

.

.

-

,

(
-

Revision 14 I I
|

-

- 12/82
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,
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.

*W
emeess? see .e. geseST .e. soeu see.

**Mid1tnd Unita 1 snd 2 7220 1 2 ME-33
see n. ..eu ree s ... .st

,,a

NA
Southeast of Diesel Buildinct S5178.82- E346.99 90*

. es uves e..use u .. ...seeee6 meu se . . ee...na .esmena ,e,.6 .eem

C- 3-5-92 3-5-62 Mergentime/Moretrench Mobile B-61 3-7/8" NA NA 40.0'

sees.eseveevin es so e . eses e.ame6se sw toe er a.se.e seew.e an. eenisius.eeev.e e.vae ._;en.veese.es.
s

NA NA 5 NA 634.f Nc* De * = -i a a d NA

e6a ..amenes wese viram 8.**=* ba n o. .eu. s6a.e v. M esse eve

140 lbs/30 in 3"/40.0' T.R. cullen

* a * PENETRATION
I ! !c! :!

I mLows . ee,,, e,,,

g. j:r. .s e.nas -- : . .
r

: :. . . . : | I,ei . . _ , . . e.n..e.e.u. .. . .* | . . . . . ,

;g
E :'

/s

|=
~ ,e.s . . . . .- g.I. I

!.
*

1 1 634.0 0.|! , .,
.

0-18.5' No samples taken 0-9.0' Dug with
. backhoe. 10"
- surface starter
- casing installed

'
and backfilled

.
around casing.

. 4" I.D. drill
5- casing installed

througH starter-

" casing and

,
driven to 13.0'.

-

.

.

.

.

10 -
.

.

O
.

-

V 0 13 f yj 13,o.13,7. Concrete, mudmat. (Fill) 13.0-40.0'
13.7-18.5' clay, broom, with fine- Rotary drilled

"i
to medium-grained sand to fine with a 3-7/8"

15 gravel.(CL) (Fill) tricone roller
- bit and recir-
- culating Johnssa
- revert crilling

fluid-

615.5 L8. 5, -

18.5-22.0' silty clay, brown, stiff,SS
2* 18* 15* 15 4 5 10 - I with fine- to medium-grained sand

20 - - seams 1/4" to 1/2= thick.(CL) (Fill)
.

.

612.0 22 22.0-34.0' sand, brown, fine- to
. coarse-grained dry, dense, with

_
fine gravel.(SP) (Fill)- -

as .

22* 18* 12' 45 9 17 28 -

25 - -

.

.

.

.

.

.

- -

SS - 3

$* 12* 12" 95+ 45 95 -/
- -

30 -
~ 33.5-38.5' Down.

. pressure 300 lbs

~

SS 600.0 34 Lacustrine2* 18* 15' 38 17 14 24 $99.0 35 - 4

Revision 14 " * = ===
. ,,ee . ,,, . ,

e - ** *-*"*=e** e = ea*= Southeast of Diesel Buildino 12/82 ME-33
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mim.a

W
_. . _. . .

BORING LOG -
,,y ,,, c,1,, 1 ,,4 , ,,20 2 2 se-33

* a PEN ETR ATION
r! ! ! :. | |*

si.ows .

:* g ; 3 *. I !!. 3 ". .--..f ,
. g. . ...u..u.

.g ,,s
. * . g . .u..,- .. . . . . . . .. .

. . . . . .
. . .. . ; 3 ! :| ,* ; ! : ( b : .

. . -

3 ; j ; g. g g ;. ...m.......

599.0 35.4 * *

-/ 34.0-40.0' Silty Clays brown, hard,
: with thin gray silt laminations.

s (CL) (Lacustrine).

/.

-f

$
18' 18" 56 11 21 35 594.0 40

- Bottom of boring at 40.0'
| ~ Construction dewaterine well|

: installed. See pumping well con-
struction summary.-

I
t

.

.

.

.

.

.

.

-

~

I

1 -

1 .

i -

1 -

1 -

| .

.

(
1 ~

.

.

.

.

.

* .

.

.

.

.

.

.

.

.

.

.

_

_

.

.

; -

.

_

,
-

-

*
|

m!

.

.

.

.

- .

.

~
1 e. .

Revision 14{ |
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a.
,, u

BORING LOG Midland Units 1 and 2 7220 1 2 ME-34
. .,., . u re . ..=.

_

Southeast of Diesel Generator S5202 E346.19 90* NA

p .u. . - - ....... . .. . . . . . . , . . . - , ....

M 4-21-82 4-27-82 u.rnentime/"oreer.nch Mnbile B-41 1-7 /9" NA trA an n.

. . ... ...., - u. --- .. ...u -,.s...- - , . - - - .

?:A NA 8 NA 634.0 Not Determined NA

sm . . ..e
*

. 6.., sa. f6s v. . . . . .

140 lbs/30 in. 3 * /4 0. 0 ' R.J. Fell.h.r

. . * PENETRATION
! !f ! e I St.OWS {. .

..I.. . .

9, .t
i :. 3

g . . . ..- u.

i .' : I.g;: : :
.u . t ( . . -

, ..6..
. . . g g. . . , . . .

: 3 :'

1 -. .

h. f I | | g ja 1 5 .
.*8

;

*3 ** 634.0 0
'

- 0-3.5' No samples 0-40.0'
- Rotary drilled
-

with a 3-7/8"
~

tricone roller~

bit and
630.5 3.5 3.5-8.0' Sandt light brown to brow 1'$53 eet

loose, very line- to medium-grained, drilling fluid.2* 18* 18" 8 4 4 4 .

trace fine gravel. (SP) (Fill)5 -

4* I.D. surface,

casing set to-

. 8 0's

626*0 8-
. - 8.0-18.0' Sandy Clay brown to

SS gray, mottled, hard, very fine-.

2* 18* 18" 31 19 15 16 - 2 to medium-grained sand, some
10 - -

fine gravel. (CL) (Fill)
.

g .

. -

2
- _

SS .

32* 18* 12" 9 6 4 5 -

15 - -

.

.

.

; 616.0 18 18.0-33.5' sand light brown to
gray, medium to very dense, verySS -

.

4 fine- to coarse-grained, trace to2* 18* 12" 25 10 11 14 -

20 - - some fine gravel. (SP) (Fill)
.

. .

.

W

.

SS
. -.

.

2* 18* 12' 71 19 34 37 - 5
1 25 - -

|
~

t

1
-

.

-

.

SS .
62* 18* 12" 99 32 37 62 -

i 30 - - 30.0' Slight to
J moderate-

; circulation
-

| loss.
"

-
s
i Pill

"

600.5 33.5;,;.g;., 33.5-37.5' sands gray, cense, izne. LacustrineSS
2* 1S* 7" 50 17 21 29 599.0 35 -6: 7 t coarse-grrufed, trace fineI:

m,....-t im i? -.....4--t

""
'

Revision 14 " * ' * " *.w,.,-=,,.
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W
. . . . ..u

BORING LOG ,,m ,,,s.,, , 1 ,,, , ,22, 2 .2 se-34

:; :,
: = PEN L"W ATIONr* i ! ; I slows e { |3::: ; ;

.! ,!
- e va ..,

. 3 .g .s . . .. n . u..u..

(5
j ;.

! * * s a . g g .u.. * ... c u . . r ..n......
I { : c. . . .. n . . -

*

(* ! ".
i . .,

3 3
; ; ; g g g ; . . .m... . n ..

** ** 5, .0 35
.

,

.

596.5 37.h
"""

- 37.5-40.0' Silty Clayr gray to darc
*

33
""

gray, hard. (CL) (Lacustrine)
2" 18= 18* 60 15 23 37 - / 8 |%, _ n an

- Bottom of boring at 40.0'

'

Construction dewatering well
installed. See pumping well_

- construction summary.

.

.

.

.
.

.

.

.

.

.

.

.

-

.

.

i 9
.

.

_

.

.

.

.

i _

.

.

.

.

.

~

.

.

.

_

.

.

.

| - .

.

.

.

.

_

| .

. .

.
-

3

_

_

_

-

l .-
i -
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N

es no: see me. esse, me. u me.

BORING LOG **
Midland t'r. t t s 1 and 2 7220 1 2 MF-50

amou ree see e. sermeneare.e.n

Southwest of Diesel Building S5177.87 E155.95 20 NA

.sene son u,ee ..6ua me 6eaosame = 6 m.u e. e,emeneessina m.sein.e ,*,a6 mem

d 3-4-8* 3-4-82 Mergentime/Moretrench **obile B-61 3-7/8* NA NA 52.0'

seee meseveevenm conseeses easesse e6. ven er easone *** wee na. eenesen. emovem ente e _ . ,es.veeersece

L NA 9 NA 634.0 Not De t * **-i a e d MA

sam.u mm.m.se e..eevieau. casase 6an *= meu. e.a.aase,e u se eav.

3*/52.0' 7,p, c,f i,n140 lbs/30 in.

* e PENETRATION
r !I :; ,

: i i slows g me,e, es,

2 I I $ j 3, $e* d e earee 6aven.e.

* euvar es r V t mesesseveen ame c6aaner ear earseserves.*ej* * ;ge * * w

I { 8 saammens enI * * * *

(3 s . . .e e ""'"me "*-
g3 I ; I : a i; : 1 ! *e

*

1:d 1 3 r - e ee
* * 634.0 0

0-16.0' No samples 0-11.1' backhoe
. excavation
.

.

.

.

.

.

5-
.

.

.

.

-

.

.

.

~

10 - 11.1-15.0' 4*
"

- I.D. surface

". casing set
.

at 15.0''

.

.

.

15 15.0-52.0'
Rotary drilled

618.0 16 - -

16.0-21.5' Silty clav gray to with a 3-7/8"SS .

1 brown, medium sti T erace to some tricone roller2* 18" 6* 10 4 4 6 -

* - fine- to medium grained sand, bit and recir-

: occasional pebbles.(CL) (Fill) culating Johnson

.
revert drilling

- fluid
20 -

-

.

. -

SS 612.5 21.5' 2
2* 18* 13* 37 6 12 25 21.5-36.0' Sands brown, dense to

[
-

very dense, medium- to coarse-
. grained, some fine gravel.(SP)
. (Fill) .

.

25 -
-

SS .

3
2* 18* 11* 85 12 30 55 -

- -

.

.

.

.

30 *
.

. -

SS .
4

2* 18* 10* 26 16 15 11 -

- -

$99.0 35
ReVis1on 14 = = = =*=

. e,6., e,ee e, . ameue , es.

m*- -**'"e"** ***= = Southwest of Diesel Buildina 12/82 ME-50

D.1-1,338
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uc5/
44$C, s s.13. Sa.Z3, . .e.k. .

BORING LOG ,,idiand units 1 ,nd 2 m0 2 .2 me-50

** a PEN ETR ATION
f! f

. I BLCWS sa ; a
,

- o 3;
,! ,.

-ava . 2:: ; ; g
q, . ..n u . .u.g g..a

.
. . . ,

,:
g;; . .u... a- = .uc .. . 6. . . . . ..n... ... 's a g, . .

,. 3 { g . . . . . . , . . . , .*

{a j ga s
,

;a , i a g ! g
.='6w a. s 'e-a e i i ;

** $99.0 35* *

ELLL

-Q:
,

598.0 36
: $ 36.0-50.0' Sands tan, very fine- to LacustrineSS 12" - 145 33 45 100

g2 ' f - 6 fine-grained, well sorted, very
-,, dense, trace to some silty clay,-,!

'

fi occasional fine gravel.(SP) (Lacus-
.F; trine)

:
-,:.

40-',J
-.....;

.
. . a,Jf y.

-[
- !. !!ASS 6" 5" 100+ 100/ -

52' s. '!::-

-k :.

;1}}

-@ .p:. . ::.
.::

45-f:,g
-3.,a

2 .IS 6* - 100+ 100/
(2

- -

4.5" l 4 ty;
-s .c
-n W:
-

r: ::-
-'!
-!.

584.0
50 .'//

--

50.0-52.0' Silty Clays gray, hard,
30+ 18 30 5 -//- with light gray silt seams.(CL)J SS 12' -

2* 582.0 52- // 8 (Lacustrine)

- Bottom of boring at 52.0'

Construction dewatering weil
: installed. See pumping well con-

struction summary.
.

.

.

.

.

.

.

.

.

.

.

.

-.

.

.

.

.

.

.

1
~

t
-

.

.

.

_-
_

_

_

_

_

_

_

I >-

" * " " * 'Revision 14""
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__.

_
*=****' - -

BORING LOG .eNid1.nd units 1 end 2 222o i 2 * 5i
,,,. .r 6. e .. . .

Southwest of Diesel Generator S$201.98 E161.21 90* NA
.. _ .. ..6u. ..-._.-6 6. . . ., .- . .6.-3

4-22-82 4-22-82 Mergentime/Moretrench Mobile B-41 6" NA MA 44.5'
.......,,nm .. . =ue .6.rwers . ...w.. .a. r ,.6. . v.. n., v.e .

*l A NA 10 NA 634.0 Not Determined NA
u . . -. ,,* a6a. s." u n t . ,6. ,. 6..

140 lb/30 in. 3 * /4 4. 5 ' R.J.'Kelleher
* e * PENETRATION

: i i. !. i..!: .!
=

i .
. . .. . . . ..,.6.,_

$ g ; ,, ,a ! .v t t s ev cu e.e.v . . v.. ,w .
, , ,

i . . . . . . .. . . . . . .

n! ! ! ! ! ,!i,t i i i i * " " "'* "*-

*' *
634.0 0

- 0-3 5' No samples 0-44.5'
- Rotary drilled
- With a 6"
." tricone roller
. bit and

630.5 3. 5 " -

3.5-7.5' Sand, light brown to h on re tSS
2* 18* 18* 26 5 10 16 - 1 brown, medtum dense, very fine- to drilling fluid.

fine-grained, trace medium-5- -

.-
grained sand. (SP) (Fill)

.

- 626.5 7.52
( - - 7.5-22.5' Sandy Clay, gray, stiff,

18* 11* 12 2 4 8
"

2 trace of fine gravel. (CL) (Fill)-

| 10 -
-

.

i
1 9 -

SS .

2* gg. 11 11 5 6 5 .- -

15 -
.

|
~

, -

[ ."
SS

~

] 18.0-19.5'
2* 18' 0* 15 9 7 8

- - recovery.
- No sample

SS 20 - 52* 18" 11* 10 4 4 6 -

- -

-

611.5 22. . .

SS
_ 22.5-40.0' Sand, light brown to strine

2* 18" 11* 93 17 33 60 -, : ;j- fine-grained. (SP) (Lacustrine)-
,

gray, very dense, very fine- to

. :.
25- ,.f. .

. .

-),
-X
-:

-.//.:!.:.:.
N? fit 28.0-29.5' Fine- to coarse-SS

'2" 6. .. grained, some fine gravel.18" 12* 104 33 44 60
-it:5 -

~

0jjj,j!g
..

-f!.!f:S
~

1

b!bh
s I: *--

SS

hf: ' 8IS' 11* 126 33 50 76 -

599.0 35->>i'41'-

Revision 14''" " * " " '. - ... .

*- *--*.--* Southwest of Diesel Generator 12/82 ME-51
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D&/
._. . . . . . . . . . m-

BORING LOG ..,,y ,,,t,,,,, 1 ,,, , ,,,, , , , _ ,1

* * PEN ETR ATION

f. * !. ;, 3 I. Blows .e
" . *

, . . , . . .

:.' ! ; ;;:.I ! : . g. . .... a u ..u.
. .u... : , .. . - ....s. .. . . . . . . .e.....,,.... . . * . *, . ,, .

I, ;
*

g! { g ) I g
g .g ; a. . . . . . ,

, ,
. a . . ...w....,..

,
s *.. .. . .** 599.0 35..

.

-

-..g

_-t::!!::
. . . . -

j -
_. .:
SS -5, ' 9

:

2* 18' 16* 132 45 73 59 -

~I5!i
- 39.2-40.0' Ineressino elay content

594.0 40 .
40.0-44.5' Silty Clay, gray to

- dark gray, hard. (CL) (Lacustrine)

55 - )2* 18* 18" $2 14 21 31 589.5 44.5~ /M
Bottom of boring at 44.5'-

*" Construction dewatering well
-

installed. See pumping well
construction summary.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.
--

.

.

. .

.

.

.

.

_

. .

.

.

.

_

.

.

.

-

-

.

.

_

_

_

_

_

_

.
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-

emesset see es. essee see.a me.
I

BORING LOG'

Midland Units 1 and 2 7220 1 2 MP-4
.me6s rose see esa s.nee_ a ,s.

,,,e

East of Turbine Building S4935.07 E494.69 90* NA 1

essene sensesseum emeuse seem seasa ase mese6 me6s esas eyes __ __ _ _merv. mesetev.s tevaa. -

3-31-82 3-11-82 Mercentime/woretrench Mobile B-61 3-7/9" +8 A NA so.o*
sees esseweevervses sees sesse masse 6ae es. vee er sasene seenass e6 -; see. eeevee earse - -;sw eee ee eese

NA 11 .! A 634.0 %+ %+emi-.a opMA
sneene 6arv en see6se sea. r6ameros e.seese evesease6s namenes es ,,cau

_140 lb/30 in 1*/60.0' 4.J. Paksdal

PENETRATION** s

Ii I !, "| ,
KOM g , , , , , ,

ea,em we
. . e

c*! ,=
e..

f
,

e, t V ( sense eeees ano sa.masseismesse eaves movves.
$, t ,a ; ;*3

sa.s v a,.e.

I3
=

3 3 * " * * * * ' * * * *, , ,

| |=
* * * *. e ~~

i | | 1 !! ! ! ! i a

*d * 634.0 0
-

| 0-8.5' Silty Sands brown, fine- to 0-4.0' Drilling'

"
| coarse-grained, crushed gravel with 4" nom.'

.
I on surface. (SP-SM) (Fill) 0.D. continu-j.

ous flight- i

. I auger.

~
| 4" I.D. sur-'

*** *** "9'

5- ' set to 8.0'.li. ;

-| \
- 8.0-60.0'
-

| Rotary
!! drilled with~

,i
a 3-7/8" :ri-'.'

625*5 8.5ss Ge 1 8.5-26.5' Silty Sands brown, cone rolleri

| medium dense to very dense, fine- bit and2" 18* 12" 19 8 9 10 - i

10 - | to coarse-grained, trace fine recirculating|

?'

-

gravel. (SP-SM) (Fill) Johnson," ||

l revert drilling'
.

,
- h fluid.
-||| | -

V -||i | 0-8.5' Mate-
'

!l | rial des-'
SS -

2 criptions2* 18" 12" 130 17 43 87 -
|| obtained from

15 - |
-

visual exam--

ination ofi i

I| | cuttings.~
I

| |-

"
| | - 8.0-10.0'- I li

SS .

| ! 3 Circulation

20-|
2" 18* 10" 38 14 19 19 loss. Surface-

' '

| |- casingi

advanced to- ' i

- | | 9.0'.
-

i i
I n-

. I

SS . Y
2" 18* 11" 142 20 42 100 - j

25 *i ,-
- ,

|I l.

607.5 26.5- I.5
26.5-27.5' concrete (Fill)

606.5 27.{ 27.5-34.7' S11ty Clays gray and
brown mottled, very stiff to. _

hard, moist, some sand, traceSS -

2* 18* 14" 38 15 16 22 - 5 organics and fine gravel. (CL)
30 " (Fill)

-

.

.

_

Fill~

ss
0 IL*****#i"*2* 18* 18* 28 7 13 15 599.3 34.7-

Revision 14 ""'"*
es - -6,* - -- - wee.

**- -***"*"*** *-* ma East of Turbine Building 12/82 MP-4

D .1-1, 3 4 2.
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_ . . . _ . . .. .

BORING LOG Midland Units 1 and 2 7220 2 "2 MP-4

r: ! ! :e |*
* * PEN ETR ATION

| |st.ows .

:: ; ;
.! |I

I

. !. !! -.va .--., . .. n . u ..u.
* g. s.,s . .

! ; :! ;;. .u... , ..m . .. ....... ... . . g g
s ! : . . . . . . . . . . . .(; ;.

.

: : , ,gj ...w.......
;, , j i .: : g g g

** 599.0 35**

- 34.7-39.0' Silty CJays gray,
- hard, moist, low to medium plasti-
- city, trace fine gravel, silt

partings. (CL) (Lacustrine)
_

.

SS
~ ~

-

72* 18*18" 115 16 40 75 595.0 39.( ;;,:n 39.0-53.5' sands crown, very dense ,

fine-graineo, well sorted moist,40-"Y * -

J j:|)|.'[. . trace medium sand and organics.-

: |. (SP) (Lacustrine)-

2[I*.~.*h.6
,

}. .
*

:@h ::

h012a 7" 100+ 40 100 -
_

45~0
~06..-;

j$'(E.

.(*}ib$
*

...

SS
~: ... .

-!::ii.'.T
-/ '[:! '"^~")* 6" 6* 100+ 100 -

50-?,'.

:?
-

' .i. | k
.37

580.5 53.5;is . :10 53.5-56.0' S11ty sand, gray,
-I . : very dense, fine- to very fine-V* 6' 6* 100+ 100 -

55 -: grained, moist, trace organics.

578.0 56 --
. . . (SM) (Lacustrine)-

a -

. 56.0-60.0' Silty Clay, gray, hard,
- medium plasticity, salt partings.

(CL) (Lacustrine)~

SS
. -

-

2* 18' 18* 63 17 30 33 574.0 -

1160
. Bottom of boring at 60.0'

- Groundwater observation well *

~ installed. See observation well
""

construction summary.
.

-

6

.

.

.

.

.

.

.

.

.

_~
.

.

.

.

-

-

| |-

|
~

.
-

I

Revision 14 " * " " * '''". ~ - . . . .

..-....n....... East of Turbine Building Area 12/82 MP-4

D.1-1,343
|

.
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w
-

;.. . .r

BORING LOG -
n,d 1,nd c,i t,, 1 ,nd 2 7220 1 7 M,-4A

.a ..,,,,

East of Turbine Buildina 55016'40 E509.99 90* NA
i.

s . . s.v.. ...u . u .. .. . 6 u .. ...,,,.i ...,,.e m.6 ,m |

4-13-82 4-14-82 Mergentime/Moretrench Mobile B-61 3-7/8" NA NA 57.0'

........,..,mm aws .6... 6. , , . .. ..re . ; ;.i. w . .

NA NA 10 635.1 634.0 13.4'/621.7 *t A

,,o,,.,,,,.a ..6.,,s..,6.= 6. ...

140 lbs/30 in 1*/57.0' R.J. Kelleher

PENETRATIONg ;;
.

g |
, ; g gg.ows g.. ,.

. . . . .. . . . ..-u,.g

., .! i. : 3 8' *
.u. . t v | .- . ..- - .

j. g I. . .. .. m .,

I i fli i
.!* t : ; ;! : u . .,

l' i 5 :
II If" 634.0 0

- 0-8.5' No samples 0-3.0'
- Drilled with
: a 4" nom.

O.D. continu-.

. ous flight
- a ug e r.
.

-

4" I.D. sur-
5- face casing

. set to 8.0'.
-

- 8.0-57.8'
~

Rotary

625.5 8.5 8.5-33.5' Sandy clay, brown to ,'d
d-

Ss ,
gray, mottled, sott to stiff

2" 18' 7* 4 2 2 2 - 1
10 - -

very fine- to coarse-grained' sand, 3-7/8" tri-

["g*,]11'#- trace of fine gravel. (CL) (rill)
~

recirculating
\

. Johnson
revert-

|
- drilling V

,

-
fluid. V~

\ .

5-5-8215
SS .

2* 18" 10" 14 6 7 7 -
2

- -

.

.

|
-

20 - -

t SS
| 2" 18* 10" 13 2 7 6 - 3

.

%
..

.

.

. .

.

25 - -

| 55 .

2* 18' 8' 14 7 8 6 . 4
. -

.

-

.

.

.

.

30 ' -

SS
2* 18' 8" 6 4 3 3 .

5

.

-

-. Pill
600.5 33.g . 33.5-51.0' sand, light brown to Iacustrine

P 599.0 35 -@'3 9#*Y' ''#Y d'"*** '*U"""""
ReVis1on 14 ==68 ="'..,,,,,.,.u,.

"- *- - -'*-~** case of Turbine nuildine 12/82 .p-4a

D .1-1, 3 4 4



... _ _. .

Midland Units 1 and 2 7220 2" 2 MP-4A

!! ;!! j,|i ,i j.
e PENETRATION

| |
,

'

stows g , , , , , , , ,

;;: gg : . g, :' s. : .....6...u.d

*
: ; ; 8 ! :I

. . =: f :.g . . - . . . . . . . . . . . .. . . .u . . ., ,

3 j,i !: ! r,:'; 5 : . . . . = = . --

" " ' " ' " " '
1

: 1 1 :
*O ** 599.0 35

SS ->." p: fine-grained, well sorted, sub-
62* 18" sa 70 10 23 47 - :

"if i.,-
rounded to subangular. (SP):

(Lacustrine)
::3 :.
?.v:.::c
::n- ..

.i;@4.'<:
v

|:.:..- :.::. ::.

\2* 6* 6* 100+ 100 -[
-E!*574b

SS e-:: :-
- -iWs

- .|.::w. ;. .

$$5::<
."

9.9 -.

..:.,. .. ..
-

:
-

. .

45" jI

(SS
100/ .,

-| .,.r/13;i|2* 5* 5' 100+ 5" -

.!!"p

. '.

-{. .%,
, Lili,|

,':::$05:5. i-
.- w

.
-

'iO.-

50-;;ff!!,,ySS 100f
'','..'.'!

'""

h* 8' 8' 100+ 50 2" -[
.,!.:le'-'
.,:::ett

k

:::,y::.{.. P
. c.-.

-: ~ ;. .

580.0 54- 54.0-57.0' Silty Clay, gray to

SS '

dark gray, hard. (CL) (Lacustrine)55- -

2* 18" 18" 58 15 22 36 . la
~

577.0 57"
Bottore of boring at 57.0'

~

Groundwater observation well
"

installed. See observation well
construction summary.

.

.

.

.

_

.

.

.

.

_

_

.

.

.

_

_

_

_

_

. 1
-

,

.
1
,

_

2 | |
_

..

| Revision 14 " * ' * " * ''"".sn.......
. . . - - . . . . . . East of natine adIding 12/82 MP-4A j

D.1-J.,J e
1
I

,

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



__

'~~~~" ' ~ ~ ~ ~ ~ " -

BORING LOG iMid1.nd unu , 1 and 2 ,22n 1 2 -,,- s

,e _ - .v.s u.. ..

South of Unit 2 Transformer S5155.01 E487.47 90s ?A
. uv ...u. .u .... ... sa. u .. .. ..ev i s.ina v.,.6 m

\
i 3-30-82 3-30-82 Mergentime/Moretrench Mobile B-41 3-7/9' MA srA 36.**

.... .. . ., i n m e.ne .se u. si. e.e .e s . u.. as n ,e s. . .. . .re . . ann,an. , .r e .

'u t'A 6 639.0 634.0 15.95'/629.3 !i A
=,u ..=e. .. ,re.u see un 6.. su v= 6. sv.

140 lbs/30 in. 1*/35.0' A.J. Fiksdai

* a | PENETRATION,

:! : i : stows ;r ! = , , . , , , , . ,
* * 3:g
3 3 : 8 ,. -: .u. ., t v

a . . . u.eu.*

-! I,
n- . .we . . . . .* .

|s :e ;. !e . '. 3 I* * . . . . ,
, .

g3 g : t : : :: : ! * . 6ae =.
1 *: I g : z' - *.

.

634.0 0*d *

- 0-10.0' No samples 0-3.0'

~
Drilling with-

4* nom. O.D.
continuous.

. flight auger.

" 4" I.D. sur-

3 ," face casing
. set to 9.0'.
.

- 9.0-36.5'
.

- Rotary drilled
-

with a 3-7/8'
~

tricone roller
. bit and
. recirculating

g
- 10.0-13.5' Silty Sands brown, Johnson revert624.0 10 -

1 fine- to medium-grained, drilling fluid.
18* 13" 44 19 21 23 x

. dense, some fine gravel. (SM)x

. < (Fill)
%) ->

.

|620.5 13.5" 13.5-31.0' Sandy clay; brown
- mottled with gray, hard, aoist,

5/5/82 =7some silt, trace fine gr.wel. (CL: Er15 - -

33
2 W l)

2* 18" 13" 31 5 12 19
. _

.

.

.

.

.

.

20 - -

SS .

32* 18* 13* 36 9 16 20 -

1

~ ~

_

.

.

.

.

25 - -

SS -

42* 18* 13" 38 9 18 20 .

- -

.

.

.

.

.

.

30 - -

. 33
| 2* 18* 17" 94 14 55 39 603'0 -

'

602.7 .3 t 31.0-31.3' Sands brown, fine- to Lacustrane
. - jmedium-grained. (SP) (Lacustrine)

-

31.3-36.5' Silty clav gray, hard,
f-g$ silt partings. (UT*( Lacus trine )

.

.

599.0 35-

Revision 14 ==''". m,, e . , me.

.-~ -* - ~ ~ * .- - . South of unit 2 Transformer 12/82 Mp-5

D.1-1,346
,

|

. _ _



W
... .. - u

BORING LOG sia1.no units 1.no 2 2220 2 .- 2 .. 5

*. |, PEN ET R ATION
II I : * *

k. BLOWS .I
3.: !:: ; ; 3 .

== *='u au-.,
3 . * .s.

g! 3 : g- g, s ! :f
. . . a = ==

. . . . " . . .,.g. . . . g g .u.... . ....u . -.

........vo... .
. . .. ,

;; ! i }*g !* : 1 1 : * * * " " '.
* ,

1* 599.0 35.

SS .'

62* 18' 17" 48 10 19 29 597.5 36.5" ./
; Bottom of boring at 36.5'

~

Ground water observation weli
- installed. See observation well
- construction sumary.

.-
.

.

.

1 .

.

.

.

.

.

~. .

.

.

.

.

.

.

.

~. .

. -

k
~

.

.

.

.

.

.

.

.

.

-

.

~

.

.~ .

.

.

.

.

.

.

.

.

.

| '.
.

.

.

.

.

, g.

| p.

.,

Revision 14 " * " " -""*. uv e ., . u, ,.

.....me..... South of Unit 2 Transformer 12/82 MP-5

D.1-1,347



_

_, _ . . - .-

BORING LOG ',idiano un u 1 .no 2 '22o t ' . " . . " . '._ e.. ..,4.

South of Diesel Buildino S5173.96 E299 90* wa
. . un. u. e-6...... u .. .,. . ..n a ..n.: m .6 m

C" 4-7-82 4-7-82 Mergentime/Moretrench Mobile B-61 3-7/R* 'I A NA 63.0'

. .u ..,ie, m .. u. .a v .c s ...u . emm. ..v.. m,. v.* .e .

NA '!A 12 636.9 634.0 17.5'/619.4 .A
u . . ,,*.u. . un u. u m 6...,.

140 lbs/30 in. 1*/62.5' R.J. Kelleher

* * PENETRATION
r ! 8 i i *: a.ows :

..n.
.

3: : 4 .: ; i 3 g 8,
t v

u .u.

I {
(,

-- a. . . . .. . ;*. . . .3 * .5
g ;. 2 ;I }

* * *q3 ....n..,. . .

a 1- : .* * = = .a.==-o
1 .g g g : g.o . ..

** * 634.0 0
- 0-8.5' No samples 0-8.0'
- Drilled with
"

a de nom. O.D.
continuous.

. flight auger.

- 4" I.D. sur-
- face casing

5- set to 8.0'.
~

8.5-10.0'-

- No sample
~ recovery

" 625.5 8. 5:
-

8.0-63.0'
sgf18'2* 0 14 5 7 7 - 1 Rotary drilled

624.0 10- - 10.0-15.5' Sandy Clay, brown to with a 3-7/8"~SS
2 gray-brown, mottled, medium to tricone roller -

-

2* 18* 8" 9 2 4 5

r~g
. _ stif f, fine- to coarse-greined bit and.

sand, trace of fine gravel. (CL) recirculating,

(rtll) Johnson( j -

,V - revert

"
drilling-

_
fluid.

618.5 15 " -

38 15. !"2* 18" 4" 38 5 16 22 - 3 15.5-18.0' Sand, brown to gray-

"
brown, dense, very fine- to coarseo- -

grained, poorly sorted, trace 5-5-82 1
"'- '# '"'I'616.0 18 -

- 18.0-25.0' Sandy Clay, brown to

-
gray-brown, very stitf, fine- to-

20 - --
coarse-grained sand, trace fine
gravel. (CL) (Fill)SS

2* 18* 12" 23 5 9 14 -
4

.

-

-
.

.

.

-

SS 609.0 25 25.0-28.0' Silty Clay, lig ht
2* 19" 12" 14 4 6 8 - 5 brown to gray-brown, mottled,

-

stiff, trace of sand and gravel.- -

(CL) (Fill)
"

Fill
606.0 28 :' gg 28.0-60.0' sandr brown to gray, La cus trir.e

.

-ter:: very dense, very fine- to
:i%, medium-grained, moderately sorted,-

SS 100/ tMW- subrounded to subangular. (SP)-

%|-.6 (Lacustrine)2* 16' 11" 100+ 32 80 4
. : :
.

a}|p":-
,

Ejlpd599.0 35 "

Revision 14 --> ''"
. u, - . .u. . .

**- -* * * * " " " ' * * * " * South of Diesel Buildino 12/82 MP-7

D.1-1,340

.
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.. _ _ . . . . . _

BORING LOG ..Midland Units 1 and 2 7220 2 2 MP-7

:|;''8 Pf h ETR ATIONe

r : ! slows e b
:: ; 3 *. *, 3 ! = * * * = * P, .

,.. .: .. , , . . . . . . . . .
2 .,. .

. i . - c. . :.
. .... .. . . . . . . . . . . . . . . . . . .. ,

- - ,
i 1 . . . . . . . . . . .

,

to ...

;; ;;;. jq ; ;: ; ; ; g
-

...m.......

*ld *''
599.0 35

N!! ? a | 10 * : 100+ 34 100 - .ffff 7

-

,.

;

*.
-

,: .:.
- :;-: .
.

5N~
d 100/ 4 i 153u= | ed 4 100+ SS 3 -r

-:i:.!:i.!,5. .

-?.Vii'
-|i

(.-

-
.

-.,:::

4h .' i
-

45.0-50.4' Slightly finer
ha33 | 8; = sa 100+ 100 - -/ {!e.g materials.f

-D E:
-4*i.fii
-

:C..
-'iilp:.

:.$.-

ii:i' .::..::.

'.' [gss 100/ 50-
(2" 5' 5' 100+ 5' -/ .: . .''-

. . .

-?.r).if::-

,.

.i;.q.q | I
-

...

.

f.:.'!8.,

';;,.;;g<5s 1oa/ 55"" ;

}2 * l 5 * 5* 100+ 5' -/ . :.: .-
.

,

l
-::..,

-0.}JF
\ ,.

| -i.
I -,.

'

.:-.
574.0 60ss / 12 60.0-63.0' silty clavdark gray, hard. T )s oray to|

| 2" (Lacustrine )18* 18" 63 16 29 34
j

. -

| 571.0 63 .

|
,

Bottom of boring at 63.0'-

.' Groundwater' observation well
installed. See observation well-

construction summary..

.

.

.

.

6

_

_

.

: I l

. ~ . ... ..... . aevi.stan 14-- - - --

. . . . - . . . . . . . . ~ . . sout5 or oi.e.1 cen.rator soiidina 12/82 MP-7

D.1-1,349

_ _ . _ -
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--

BORING LOG Mid1.nd c,u , 1 .nd 2 222, 12 . . " "
>

.. . _ . . . .,,

. South of Diesel Building 55146.06 E200.05 90* MA

g . 6. .. ==ue . .=u.....6 6a mm. . w. main.: .ana u6

4-8-82 4-8-82 Mergentime/Moretrench Mobile B-61 3-7/8" NA NA 62.0'
.... .........,, m .u 6 ,w w . . . ..w.. 6. w.r.6. u .. . n.,i.,w w .

M MA 11 636.1 634.0 18.9'/615.1 %
6a......,,,.a .. 6.n 6s. m ,6a 6 ...

140 lbs/30 in. 1*/62.0' R.J. Kelleher/A.J. Fiksdal

| PENETRATloN*

r j |t [ j j j, mLows g
,

, , , , , ,

.t
.. . . . .. .. 6. m.,

. . ,

3 g ;, ,8 ,s ;; .6..., t t ..n . 6 ., ...,w.

;|
i | 3 *"**** * *(5

, , ,

t, *!. . . * * *
* " **i ! ! ! is i i i :!

*' * 634.0 0
- 0-8,5' No samples Moved 4.0'
- north and
~ 2.5' west of
.' survey pin.
.

- 0-8.0'
- Drilled with
- a 4* nom. 0.D.

5- continuous
~

flight auger.
.

- 4" I.D. sur-
face casing"

f 0' *625.5 8.5- - 8.5-23.0' Sandy Clay, brown to
SS
2* 18" 8* 8 3 3 5 2 9r8Y-brown, medium to hard, f h

1
10 " -

to coarse-grained sand, trace
fine gravel. (CL) (Fill) 8.0-62.0'

. Rotary drilled

Os
- with a 3-7/8*

tricone roller-

"
bit and re-"

circulating
Johnson revert.

drilling fluid,-

15 - -

ss
2* 18* 12* 27 6 13 14 -

2 .

.

.

.

.

.

h20 -
- 5-5-82

SS .

3

-

2* 18* 13" 33 8 16 17 -

. _

.

611.0 23 -, 23.0-33.0' Silty Clay, brown to
gray-brown, . mottled, hard, trace-

5 -
fine gravel. (CL) (Fill)

25.SS .

42* 18* 16" 38 8 16 22 .

- -

.

.d

.

.

.

ss 30 , -

2* IS* 18' 31 10 14 17 .
5

- -

.

601.0 33 - 33.0-55.0' Sand, brown to gepy, strine
,

very dense, very fine- to fine--

grained, moist, trace to little599.0 35 :
-

ReVis1on 14 * * * * ===
.. 6,, .,. , .

South of Diesel Building 12/82 MP-8.-- * * an=. . .. .

D.1-1,350
. .. .. . - - .

_ _ _ _ _ _ _ _ _ _ _ _ _ .
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.. . . . . _ .

BORING LOG Midland Units 1 and 2 7220 2 ** 2 MP-8

j !', PEN ETR ATION*

*2 i 3 I !!
g { |!! I slows= | = *

. * =='***a'., .
3 g. .* . * ""* u v,s . t, ..".....w..'u-y

. !' ;,j; : ; ;i* s .s e su e.. * ,..u,.,g g
g 5 : : ! : . . . . . . . . . , . ,

.

. .
. . . . . . . . . . . . .. 3 i.. , o. ... . .. .*'* 599.0 35**

' * "" I8 "I I *"*** "'I
12* 11= 100+ 34 100 f - ---

_.[.,;'.< l
-,.

-|:@
-:i t~
-p p

-

E

/ _[h
Ss 100J 40 , y

h-;
"

12 " 7' 6 100+ 60 2* -

::.'
!l''

,l.'

a'
i

c-

-'
, -U,: ,
,

.

-.t.
-p,

ss 100/ 7j[ }345

f .h| k2* 4" 4* 100+ ,4* - -

_,

M

n

l

_
'

. ..pi:!
'

;,
-

,j.:-m

100f 50 [ $3 50.0-55.0' Increased silt

$ss f. .||2" 4* 3* 100+ 4' = - ,

-p>
-

,

Ihk.
-3:

P..h .

-!Ph'~

579.0 55
j ss . 1q 33.0-58.o ' suty sanc: g ray, very

/ dense, very fine-grained, sandy12' 6* 6* 100+ 100 - -

_j silt layers. (SM) (Lacustrine)-

: . . .
-

576.0 58 -75-
| -/ 58.0-62.0' Silty Clays gray, hard,

~
occasional fine silt layers. (CL)

60 ,,,, (Lacustrine) ~
|ss

2* 18* 12' 61 17 30 31 : 11 |
~ *

572.0 62 ~ /
- Bottom of borir g at 6 2.0'

Groundwater observation well
~ installed. See observation well

,," construction summary.
'

|
| : 1

.

-

- ,

\
-

I
"

|
*

.

.

.

_

. g

. p
-

-e

Revision 14 =+u ===. s., . n . .s.. .

. . - . . . . . . . . . - south of etesel suildina 12/82 Mp a

i
D.1-1,351



.

I N
.

e m, me .e. e .,

BORING LOG Midland Units 1 and 2 7220 1- 2 ftP-9
u-. = . . - .

. . .,.

southwest of Diesel Generator S$173.56 E29.98 90 *n

O.
. . uv.. ..6u. 6.... 6 6. s. .. . . . .in . .in.: ,.,.6

4-1-82 4-2-82 Mergentime/Moretrench Mobile B-61 3-7/8" su .n 40.0'

.. .u ..,in m . u. ,- ee . .. .. n.,.s. .. =.e.. .-;.6.e .e .

iA NA 7 636.1 634.0 13.4'/ 624.3 MA

u . ,,, m t." =*6.. ,u ,. u -. : :. . .

140 lbs/30 in 1*/40.0' R.J. Kelleher

PEMETRATION*= g
g* | .e | | 3 3 at.ows g

. . .

.,.

.u.. . . . .> . .
;I t i : 3 Ig

3. :: 1,

*
t

I { I.
..u . . . - ..u. .,

(j 3
...=.=e; : ;.* * *

. . --ps .. ..
I ,' l l I 3 [ j. 2

.
1 ..

I3 *, * 634.0 0
- 0-4.0' No samples 0-4.0'
" Drilled with
~

a 4" nom.
continuous.

flight auger..

630.0 4 4 g_g,3 concrete _ 4.0-40.0'. .j '.
* **'Y5- drilled withf....

a 3-7/8".

7,.j tricone roller-
.

bit and- 17

- 625.5 8.5
-f8' Johnson revert

recirculating~

8.5-20.0' Sandy Clay, brown to drilling fluid.sa
2" 18* lla 4 1 1 3 -

1
gray, mottled, soft to hard, very

~
fine- to medium-grained sand.10 " -

(CL) (Fill)

G :
U .

. _ y
18* 8" 7 4 3 4 2 2

T

15 -
-

.

.

.

.

.

.

I 3 *'~ ** * 9#***
$$

* *

gg. 2" 34 13 15 19
~20 20.0-33.5' Silty Clay, brown to614.0-

- gray, mottled, very stiff, some
fine gravel.* (CL) (Fill)

_

.

.

ss .

42* 18* 13" 25 7 11 14 .

25 - -

.

.

.

.

.

.

ss .

52" 18" 17" 50 9 18 32 .

30 * -

.

l .

l
.

i S ..

Fill-

600.5 33.D/// 33.5-40.0' silty clays brown to Lacustrine
S3
2* 18* 18' 26 8 12 14 599.0 35 /// gray, mottled, very stiff to hard.

Rev1sion 14 " . *"',.
..6,,.,,.

=- e.-= .. ~ . southwest of Diesel cenerator 12/82 MP-9

D.1-1,352

. - _ _ _ - _ - . .
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-

.. .. .

BORING LOG Midland Units 1 and 2 7220 2 2 MP-9"

r .: I 3 |I | h

* * PEN ETR ATION
I SLOWS e.: : 8

*

t. .;
. e ... .

;i. ! : : . ! * ......u..u..

! .!
. . . : . , , .u... : . . . . . . . . . . . . . . . .

, ,! g.g ; : e. ;. : .
.

. . . . . . . . . . . . ;.
, ,

, , ; ; ,. t . . . . . . . . . . ,. . :, ** 599.0 35**

[' (CL) (Lacustrine) |
4

MF

.

\Es -

//, 72* 18* 18" 35 7 14 21 594.0 40 "
- Bottom of boring at 40.0'

~ Ground water observation well
; installed. See observation well
.

construction summary.
.

.

.

.

.

.

.

.

_

_

.

.

.

.

.

.

- ,

|'"

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

_

_

_

_

_

.

.

.

,.

q.

Revision 14 " * " " * ~'"'
. u. . .. ~
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D.1-1,353
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T

-

een. net ,se me, a me. "**8 e*-

MRIM LM Midi <nd uaie' 1 ad 2 '" ' ' ' ' ""~'
toestema,me a=G6e Fee.g esee.e. Se WedDe

West of Administration Building S4942.6 W7.74 90* NA

seems e - ,se se w e emiu mane ame anness. =ess e.se . G.seeveneese .a seemse,.s ,eva6 - -

4-27-82 4-27-82 Mercentime/Moretrench Mobile B-62 3-7/9* NA NA 41_ce

emes ence ee,seem cess eemse masse 6es ven ee cass=G eGaume si. soever 6. =Guse mare. _ . ,si.,=,ee= Gee

-nA
NA 11 635.6 634.0 23.9'/600.1 '7A

sa ,u e =e =,inau e^e*** u r' 'a "*6e. , user - e,.

140 lbs/30 in 1*/61.5' R.J. Kelleher

u a > PENETRATION
! j

.i ! st.OWS ggj | e e ,se om,

e: . = ea,se u.au.. . . .

;. ! : : !
* .i I. i
8 t u

*

I .s! I.
. .e ase -av.s ===e,.e a, e

*

t . '. I I* ===== = eG-. .e e es.u.me.
i 1 !:=

e e , e e-

at | f 2 1 1 :I:I3 *
634.0 0

- 0-9.0' No samples '0-8.0'
Drilled with

"
a 4" nom. 0.D.

l continuous
. flight auger
.

- 4" I.D.
" surface cas-

5 '" ing set.
~

8.0-61.5'.

- Rotary
drilled with-

" a 3-7/8"
# # "* # '#

625.0 9- - 9.0-12.5' Sand, light brown to
brown, very 1 se, very fine- to feirA 1 lating18* 11* 4 2 2 2 10

. _ fine-grained, tracs fine gravel. Johnson revert
(SP) (Fill) drilling fluid..

621.5 12. J .- 12.5-22.0' concrete. (Fill)
. Q
.. . .: .
. +:.

*1.15 -

. .;.4:..,

. J..-

. ..

:?..

. >',
,

: :+
T~'.'-

gh*
'

20 - .w.
.

~~. 'E~,
* ~ s.4

612.0 22 -
22.0-45.0' Sandy Clay, gray,-

- mottled, hard, very fine- to
fine-grained sand, some fine

. gravel. (CL) (Fill)

25 - -

da-
2* 18* 18" 35 10 17 18 .

2

. _

.

.

.

.

.

-

30.0-31.5'
30 -

-

No sampleSS .

32* 18" 0 44 24 20 24 - r e ery .
. -,

SS .

2* 18" 18" 35 8 18 17 4-

. _

S; 5-5-82

599.0 35 -
Revision 14 "'"s.v.

,, e _ _ e, s e,,G,,, , ego,

12/82 o, ,ne-- - -- G - -a w,n a ge. 4., ..,.4 .i n 4 w - .,

D.1-1,354
,

|
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. _ . . . . _ . . . u.

BORING LOG **Midland Units 1 and 2 7220 2 2 MP-10
* a PENETRATION. , I IIII ! 8 I * BLOWS * k

| P: : ; ; 3 *g*z ..' :; 3 ====a-
, .

s
, e . == u nu.. . . .

! * * .s .. . eu... * a . . , . .u . c a r . ..,....w.. . . g

!.j* ! j8 t' ji I8 * *
c.aa..t==.ea,

;|* .!
; ; , , .. 3

. ...m.....,.
= * *== . .

599.0 35**

35.0' BoulderSS -

52* 18'' 2" 29 8 11 18 -

SS
2* 18" 6* 19 6 8 11 - 6

-

SS 4 -

2* 18' 10* 11 5 5 6 - 7

.

.

.

~

Fill589.0 0
/Si: 45.0-57.0' Sand, brown to gray, LacustrineSS -
r

E9 8 medium to very dense, very fine-2* 18" 7" 23 6 11 12 -

F:iy;ij. i- to fine-grained, trace clay and-

ih;*:.
silt. (SP) (Lacustrine). .:-

~
:

f,..,e;ii:'.:.d
-

,

t

i,,. . .
*

:-

SS 100/ 50 ]:i'.g::T
)* 8' 8" 100+ 92 2* -[ .

'""

:!M
:,'

f:is .!E: k h-

.=
.y..
-Rf| - 55-eI. I 55.0-57.0' Increased amounts of--

|
-ft,.. . . .
"

5M clay and silt.12" 12' 100+ 26 100
f

I 577.0 572 57.0-61.5' Silty clav, gray, hard.
- (CL) (Lacustrine)
.

.

1 SS -

| 2* 18' 18" 97 24 37 60 1157t s 61.s-|

. Bottom of boring at 61.5'
_

- Ground water observation well
-

installed. See observation well
"

construction. summary.

.

.

.

.

_.

.

.

-

-

-

-

.

.

. k

. F

*
.

"" " * " " * -- - - - ' ' - = = = = . Revision 14
.. - . . . me . . . .a West of Administration Building 12/82 MP-10

D.1-1,355
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W .

, ., u

BORING LOG Midland Plant Units 1 and 2 7220 12 MP-11
~ = = . ~ = - .

. m.,,,

Administration Buildiner S4874- W4.84 90 NA

s . . un. ...m.. .u..=... u. .. . .n.i . .in. m . _ ._

3-29-82 3-29-82 Margentime/Moretrench Mobile B-61 3-7/8" sa en 96.9'

...........,,,,n .. . -. ~ , ... .. ..~...u ~~,.u.~ .-. --.u~...

!!A NA S 636.3 634.0 Not D e t e -a is e d NA

,u...,,... . u ,. u. ,u : - . . .

140 lb/30 in. 1*/56.5' A.J. Piksdal

e s * PENETRATION
! ! I I SLOWS ggi ! ,,.

::!
; a,d. t v r ==..n- . =. . . = . = =

: 3. . . ..= u ..u.

;; : ;
. . .

', i ). ;. ;. t t I I !
.u... .

* .a..=..
(s

|.
.

* * " ' " " * ' "

Vi :i 3 I. 1 r - I ! *g* | t a
= * .

,
*' ** 434.0 0

- 0-10.0' No samples 0-10.0'
- Drilling
"

with 4' nom.
." 0.D. continu-
. ous flight

_

augers.

- Set surface
5- casing at.

. 9.0'.
~

- 10.0-56.5'
~ Rotary
.

drilled with
- a 3-7/8"
- tricone roller

624.0 10 -
- 10.0-13.0' Sand, brown, dense bit and

5 1 fine- t medium-grained. (SP) recirculating
2 18* 16" 47 10 20 27 (Fill) bentonite

- drilling fluid.

Changed621.0 13 - 13.0-23.0* concrete.,

,A , drilling
.','!$ fluid to"

15 - * E .'. revert. !
+.

|O Sampler-

-

'4 c ' refusal at
"' , . . * 15.0'.
- .:i'

. ,.4

: ? ';-a

20 - b.#
t

-['T.'*..
i

1
-

.- g.-,
-

:. .
1. .y

-

611.0 23 -
~~A

-

23.0-30.0' Silty Clay, gray, very
- stiff, low plasticity, damp,
2 -

trace fine gravel and sand. ( C1.)25
(Fill)SS - 2

2* 18* 12" 28 7 12 16 .

. -

.

.

.

.

.

604.0 30 30.0-35.0' Sandy clay, gray withSS "

3
2* 18* 11" 38 9 19 19 - brown mottling, hard, some silt,

- - trace fine gravel. (CL) (Fill)

.

.

599.0 35 -

Revision 14 "*" "*"""
..m , . u,, .

Administration Building 12/82 MP-ll.= *- * = = = = . - .

D.1-1,356

__



W
, .. _., .

BORING LOG sid1and c, nit, 1 and 2 7220 2 .- 2 s,-u
* 8 PENETRATION.

!! ! ! i i. i :i:. 1 Isw"5
..:: :: : 4 ! ; ; . . . - . . . .

.g. ,. . . , .u . . - : , ...u,.. . . . . . . . . .g *. .

! I c ".a * * * " a **t' j,(* ;*;8
* ' * 8. a a; ; *5 g. g 1 . . .m......

3;
3 $99.0 35 pili*

'// 4
35.0-36.2' S11ty Clay: gray, nard, TillSS .

2* 18" 11" 53 18 28 25 ~ ~
'

597*8 36*i - 36.2-50.0' Silty Sandy Clay, gray,
" mottled with brown, hard, trace

~
lignite and fine gravel. (CL)

_ (Till)
.

.

40 - -

SS -

$2* 18* 11" 33 16 16 17 -

.

.

.

.

.

.

45 - -

SS . / 6 -

2* 18* 11* 41 16 25 16 -ff
.

.

.

- Till
' ' 30.0-31.o' stity g ay, gray, hard, LacustrineSS ./ - '

* '
.,

2* 18" 16' 82 4 36 46 583.0 51 - moist, medium plasticity. (CL)
"''582.5 51.5- (Lacustrine)-

"

51.0-51.5' Silty Sand, gray,_

dense, fine-grained, moist to.

. wet. (SM) (Lacustrine)

555 -
' *$~' *$ 8 I *Y' 9#*I' ## *

SS - (CL) (Lacustrine)
2* 18* 18" 53 17 24 29 577.5 56.5" ,

. Bottom of toring at 56.5'

I Ground water observation well
- installed. See observation well
-

construction summary.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.e

Revision 14 " * " " * -"". m,, ., . . u, ,v

. . . . . = . . . . . . . Administration Building 12/82 MP-ll

D.1-1,357



._

pd, . -- -

BORING LOG m e1and un u 1 .nd 2 2220 1 2 9- u
,v u

Southeast of Diesel Generator S$163.19 E459 90* NA

... . uve. ...u.. .u ... . . . in. .ana ,.v.6 ,e 4-5-82 4-5-87 Mergentime/Moretrench Mobile B-61 3-7/8" NA NA 46.5'

.... . ....., m . . . . . . .6 v.a .a .a . .a. ,,,, .. . , , , , . . . .

MA NA 8 636.2 634.0 17.l'/619.7 NA

. ,u . . ,,. 6a. .. 6. r, . ,u v. .

140 lbs/30 in 1*/44.7' R.J. Kelleher

: . ; PENETRATION,

: i mLows gr . , , . , , , ,

3: e a . .. . u..u.*g g ; g g d, t t t . .u e ..v.. w .. . e . . j.*
.,

!i
* * '. '. I E |(3 I

* .. ..v.. .e. ,

gg | ;: ! :3 r*
: :: : 3

e ; - .v.
1 *- =.

d * 634.0 0
. 0-8.5' No samples 0-8.0'
. Drilled with a
- 4" nominal 0.D.
- continuous

[ flight auger.
~

4" I.D. surface.

- casing set to
5- 8.0'.

.

8.0-46.5'
Rotary drilled.

with a 3-7/8"-

- tricone roller
625.5 8. 5 - - 8.5-23.0' Sandy Clav brown to bit and

2 18 g. 3 3 1 2
-

gray-brown, mottTeC,ve: y sof t to recirculating. SS

_
stiff, fine- to coarse-grained Johnson revert

, sand, some fine gravel. (CL) (Fil: ) drilling fluid.
-

1,
.

,

.

-
,

-

1
! 15 - -

SS .

2* 18* 10" 15 4 6 9 - 2
- - 5-5-82 7
- V
-

.

.

.

-

20 - -

SS
2* 18* ll" 14 2 4 10 - 3

- -

.

611.0 23 23.0-26.0' Sand 11gnt to darx
. brown, very loose, very fine- to

608.0 25 - -

coarse-grained, poorly sorted,-

SS ~

subrounded to subangular, some
fine gravel. (SP) (Fill)

2 18* 7" 6 5 2 4 26 i 26.0-30.9' Sandy Clav, brown to.

gray-brown, mottled, stiff,.

-

fine- to coarse-grained sand. (CL1-

.
(Fill)

.

.

30 - -

FillSS .

52* 18" 13" 52 8 18 34 603.1 30.9- . g_ 30.9-38.0' Sand, brownish gray,
ucustrine

3.

- ||,ij.y ' very dense, very fine- to coarse-
U.:(. grained, poorly sorted, subrounded"

' " ' . . , to subangular, some fine gravel.
"

:
}j[j,I.,3; (SP) (Lacustrine)

'

599.0 35 -?
'

Revision 14 ="''"
.u,..

.-- - ***"'.****.m. Southeast of Diesel Generater 12/82 MP-14

D.1-1,358



. .-

W
, - - , . ..

B0 RING LOG .,1d1and c. nits 1 and 2 7:20 2 - 2 M,-14

|. PEN ETR ATION* a

|f* II * ** e Blows e

:: ; ; 3 I 3; !* ==va *==
., a ..rsn uveu.. g. .. , g,s . . .

. *s 8 . s u v a . ..a 6, .c e . cue.. .c.e - ..,...vv....! * a a

! *ng. . . *

|| : : t
c= *=.cv= = o-' * * *,: . . . ...m....c.

*!; ; ; .. : 5 g ...,
* '*: 3

** * 599.0 35

SS 100j -

2* 9" 9" 100+ 70 3" -,,, . 6

-&.:.. .i
-..

,.'"
596.0 38, -

38.0-43.0' Sandy Clay, brown to
- dark brown, hard, some siit,

5 -
#"#* #9"" ** I *# "*

40
SS .

2" 18'14" 86 33 34 52 -

I. _-

591*0 43''

- 43.0-46.5' Siity Clay, gray to dart
( - gray, hard, trace very fine-grained

san . ( nstrine)
45 _

-

SS

j 2* 18' 18" 62 16 28 34 8
587.5 46.5

Bottom of boring at 46.5'
' ..

| ." Croundwater observation weli
installed. See observation well.

construction summary..

t
*

1

I
~

.

.

.

.

.

.

.

.

.

( -

.

.

.

.

.

.

.

.

.

.

.

.

.

.

_

.

.

-

-

~

.

Revision 14 " * " - ** * "== . en., .ae. ev . es , vv

e . . . . n . . . .= e * Southeast of Diesel Generator 12/82 MP-14

D.1-1,359
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_ _ _

- .. . -

BORING LOG
' 2 2 ' . ._' . ~.2. . . " . " . ", m ne unie, 1 .-4 2 -

. ..,,.

East of Turbine Building S4946.19 E534.12 90* ?tA

. . ~ . . m. .. - . . _ . , , , . , . . . . . . -

j 4-28-82 4-28-82 Mer7entime/Moretrench Mobile B-61 3-7/8" NA NA ag_ge

.. . .... ,,,, m .. . .=u. . ... ....a. - ,.a. .. . - .-;.i.v.e.. .

NA MA 9 636.9 634.0 18.9'/617.9 *tA
u....,,... .. u ,. .. u. ,um.v u ..

140 lbs/30 in. 1*/40.7' R.J. Kell.her __

a ; PENETRATION

[ ! ", j ,j I i., gnows , , , , , , , ,
, a . ..- u ..u.

. , ,
. .;. . , ,

t u - .u u- . . - .; .:.
I I, , , m .,

3 . . . . . . . . . "'"'"-
s! i j i !lii i ! I i

*' ** 634.0 0
- 0-3.5' No samples 0-45.5'
, Rotary drilled
" with a 3-7/8"
~ tricone roller

.
bit and
recirculating630.5 3.5 - - 3.5-31.0' Sandy clav, brown to Johnson revertSS .

gray; mottled, medium to very drilling fluid.2* 18* 6' 16 6 7 9 . 1
5- - s*if., very fine- to fine-grained

sand, trace of fine gravel, well,

- sorted. (CL) (rill)
.

.

.

.

.

10 -
-

SS
2* 18* 10" 24 8 11 13 -

2

.

=

,.
-

.

.

.

15 * -

SS .

2* 18" 10" 6 2 2 4 - 3

.

.

5/5/82 1
.

20 - -

SS
2* 18* 11" 13 4 5 8 -

4

.

.

.

.

.

.

SS 25 [
- 25.0-31.0' Increasing amount of
5 fine gravel.2* 18' 8" 20 11 9 11

.- -

!
.

-

I

;

-

*

| .
,

30 ; -

SS
2* 18* 10" 21 4 8 13 603.0 31 -

f
- brown, medium dense, very fine-

- 31.0 -34.3' Sands light brown to

| to fine-grained,well sorted. (SP)-

|
(rill),

599.7 14.3'
599.0 35 .'@ 34.3-15.0' comerete. fPill) eill

" * " " *' " " Revision 14-- w, - ., - uv .
" - - - * - " " " " ' * - ~ * Ease of turnin. Suitai-o 12/92 9-is

D.1-1,360

_ __



W
_.., ._,.v u.

BORING lng
Midland Units 1 and 2 7220 2 ** 2 MP-16

:! |:
* PENETRATION

| |
,

I: ; : stows .
'

:3 3: ,!
: g ; 3,1 =*=a-. . .,

.g . e: . a . .= u . . u... ,

.. . *: a . . . .u v , , s. .cu ,.ca. . . , . . . . , . . ..

t* * :, I ! c'aan.v.a .'.
* * *

(8 j :8 *
.

, , ; ; 5 .. g. . . .m ......
s .. . . .

*d * * 599.0 35

SS . . 35.0-45.5' sand, crown to gray, Lacustrine
" 7 very dense, very fine- to medium-2* 19' 11* 148 25 50 98
-iiipc.- grained, moderately to well sorted

.. . . .

,

f.::. '
." subrounded to subangular. (SP)'

'"

(Lacuserine)
. . -:
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NA NA 5 NA 634.0 Not Determined NA
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| 140 lb/30* 1*/53.5' T. R. Cullen
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5-.
.
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E _.
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. N
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.-
30 -

.
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.

* ~ ~

32.0 -36.5' Sand. brown-gray, very602.0 32
| SS. 18* 17" 57 15 24 33

.
1

-

2 dense, fine-to coarse-grained, with
I - - trace to some fine-to coarse gravel,
l

.- (SP) Fill
1

! 35 -
.~ Fill

597.5 36 5-
- - 36.5 -53.5' clay, brown gray, hard Lacustrine,

$
~

2 with light gray silt lenses. (CL)18* 18" 59 15 27 32
Lacustrine

.

.

4 0 ".
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SS .
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2 a .18" 18* 52 16 22 30
.
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l 50
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5
. 2= I S* 18" 61 20 27 34 580.5 52.5

V " Bottcna of boring at 53.5'. Freeze-
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APPENDIX B

Consolidation Test Results, Tested by GZD in 1978

- Strain-log p plots (by WCC from GZD data)

- Void ratio-log p plots (original GZD data)

See Appendix D.2.2 for the original
Goldberg, Zoino, Dunnicliff & Associates, Inc.

Consolidation Test Data and Eesults
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APPENDIX Aj

l
Particle-Size Distribution Curves

O
See Appendix D.2

for Particle Size Distribution
Curves Prepared fron the Tests Performed

on the Selected Soil samples in the area of Diesel
Generator Building
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h OBSERVATION WELL CONSTRUCTION SUMMARY
Mdland Power Plant WELL NO. T-27PROJECT

SITE Tank Fan

COORDINATES S 4595 , E181 AQUlFER *ckfill3
'

5-12-81 and tacustrine Clay
DATE COMPLETED
SUPErellSED BY G.K. Hess - k'oodward-Clyde Consultants

635.1Elevation of reference point=

1

Height of reference point above=
3 0'GROUND gr und surface

ELEVATION 632.1 . .

23.0'
.

'# '
'- Depth of surface sool

'

WAN
.

C-5.0' Sand |. .p
Type of surface scol Cement grout(Fill) .4

.-

NA* 1; D. of surface cosing- --
.

NA
3 5.0-17.1' Silty D. k Type of surface cosing:

4 Clay (Ful) #
.,.

A
Depth of surface cosing

2"1. D. of riser pipe;
Schedule 40 PVCType of riser pipeao

<

.!! 17.1-19.2' Sandy with alued ioints
S ilt (Fill)o 4-3/4": Diameter of borehole19. 2-20. 8' S ilty

A*
- | Type of filler:

20. 8- 21. 5 ' S ilty 9. .0'*

h of to of s ICravel (?t11) Elevation /dep1enton te pe ets
,@ 21.5-28.5' Sandy Type of sool

; p Clay (Fill)
Silica sanddi : Type of grovel pock 607.0/25.1'

28.5-31.5' Silty Elev./ depth of top of grovel pack
,

Clay (Fill) 605.1/27.0'*
5 Elevotion / depth of top of screen
$ Description of screen '10 commercially

elected nebedule 40 PVC screang
o

,

2"I. D. of screen section
600.1/32.0'

31.5-36. 7' Silty - 1 Elevation / depth of bottom of screen
Clav-Clayey Silt

548.9/33.2'(Lacustrine) Elev./ depth of bottom of grovel pack
E 5 +--- Elev./ depth of bottom of plugged

blank section MA

ni $b.Y .0' Bentonitee jon S ca

O' pellets 33.0-36.7'
595.4,I Elevation of bottom of corenoteNot to scale ,

Revision 13
g,g_7, 6/82

!
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h PUMPING WELL CONSTRUCTION SUMMARY

PROJECT Midland P wer Plant
- WELL NO. ME-68 ,

'

SITE West of Administration Butidine

COORDINATES S 4970.0 y70 AQUlFER tacustrine

DATE COMPLETED 8/20/82 sandy silt, site and

M. D. Johnson silty ClaySUPERVISED BY

635*5 Elevation of reference point 635.5Elevation of -*- =

piezometer
reference
point Height of reference point above 1'5'

;

GROUND ground surface
ELEVATION 634.0 / .,

17.3'." ' . " Dep*h of surface seal
.

.p..

cement grout". Type of surface seal:
Y*

,,

4 .

. i
'

'

-

a
..

..

3"1. D. of riser pipe*

Schedule 80 PVCType of riser pipe:
with glued joints

1/2"1.D. PVC riser pipe b 10"
= Diameter of borehole

'

=- | Type of filler:

Elevation / depth of top of seal NA

Type of seal: NA

1 Type of gravel pack W
616.7/17.3,Elev./ depth of top of gravel pack.

580.9/53.1'Elevation / depth of top of screen;

f
f

Description of screen #18 comer-
cially slotted schedule 40 PVC

screenj

572. 3/61. 7' Elev1 depth | 3"l. D. of screen sectionof top of
'

571.3/62.7'piezometer --

| Elevation / depth of bottom of screen: :

1/2,' I.D. Slotted PVC screen. -

570.0/64.0' Elev / depth -' Elev./ depth of bottom of plugged
of bottom of E-B blank section 570.0/64.0'

* * * * ' Elev./ depth of bottom of gravel pack 570.0/64.0'

O
N

| ev on o ottom of borenoteNot to scale =

GTJ9 D 8-77a Revision 14
12/82



M.1. > PUMPING WELL CONSTRUCTION SUMMARY

PROJECT Midland Power Plant WELL NO. ME-69

SITE West of Administration Buildina

COORDINATES S 4923.0 W 7.0 AQUlFER sanov siirv
DATE COMPLETED a/26/82 clav Tiii

SUPERVISED BY M. D. Johnson

635.6 Elevation of % = Elevation of reference point 635.4
piezumeter
reference
P "I

Height f reference p int b ye 1. 4':
GROUND ground surface
ELEVATION 634.0 / -

MNONWT.. " " . *.' Depth of surface seal 18.0'
\ .y.

"

'? Type of surface sool: cement arout
*

.-

.' g-

7 ..
.

*
g..

9 '.
..

1. D. of riser pipe 3"

O-
;

Type of riser pipe: Schedule 80 PVC
with glued joints

1/2,, l.D. PVC riser pipe b
= Diameter of borehole 10"

- | Type of filler: NA

Elevation / depth of top of seal NA
_

NAType of sool:
Type of grovel pack Sand:

. Elev./ depth of top of gravel pack 616.0/18.0'

!I
Elevation / depth of top of screen 583.1/50.9'

'

! cfa v$3 oste [' nee #18commer-'
-

dule 40 evc
screen

h',v/de th
" *

I. D. of screen section 3"
fp

573.3/60.7'piezometer -"
- | Elevation / depth of bottom of screen

1/2"I.D. Slotted PVC screen < -

572.0/62.0' Elev/ depth -- Elev./ depth of bottom of plugged 572.0/62.0'of bottom of EmzzasE blank section
PI'*0**'''

i Elev./ depth of bottom of gravel pack 572.0/62.0'

O
I Elevation of bottom of borenole 572.0

Not M mie ;

GN9 D.8-77b Revision 14
12/82

u



[yu PUMPING WELL CONSTRUCTION SUMMARY
.

Midland Power Plant WELL NO. ME-M

SITE West of Administration Building

COORDINATES s 5008.0 E 44.0 AQUlFER Backfill

DATE COMPLETED 8/11/82 and tacustrine silty

M. D. Johnson ClavSUPERVISED BY

Elevation of reference point 637.7636.1 Elevation of -.- :

plezometer
reference
point Height of reference point above=

,

OUN ground surface -

ELEVATION 634,0 / -g
25.0'\YNED% ' '| Depth of surface seal.

.y.,

~

'i Type of surface sool: cement grout'

.-,
- .g.

i ."

.- g

'.|'
..

\ >

3"l. D. of riser pipe;

Schedule 80Type of riser pipe:
* 3 "**

1/2"I.D. PVC riser pipe b 10"
- Diameter of borehole

#
=- | Type of filler:

NAElevation / depth of top of seal
NAType of seol:

SandType of gravel pack:
609.0/25.0'

. Elev./ depth of top of gravel pack

I
605.3/28.7'Elevation / depth of top of screen

,

! #18 commercially
* Yo'tN.ci"sc e$!Me'"4u nc sereen! s

3"# /dh'9fp hth
' '

I. D. of screen section

j Elevation / depth of bottom of screen 595.3/38.7'piezometer - : :

1/2,,1.D. Slotted PVC screen- -

594.0/40.0' Elev / depth - I Elev./ depth of bottom of plugged
of bottom of IE ww=El blank section 594.0/40.0'
E**** ' Elev./ depth of bottom of gravel pack 594.0/40.0'

U I'0* O O''"0I'
! * * 0"ONot to scale

GT.79 D.8-77C Revision 14
1?/82

- __ _ _ _ _ _ _ _ _
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g PUMPING WELL CONSTRUCTION SUMMARY

O PROJECT Midland Power Plant WELL NO. ME-81
SITE Weat of Adninistration Buildinn

COORDINATES S 5138.0 E 44.0 AQUlFER tacustrine
DATE COMPLETED 8/s/82 Silty clav

SUPERVISED BY M. D. Johnson

Elevation of reference point 637.5635.0 Elevation of -.. =

piezometer
reference
point Height of reference point above 3.5'=

# *
ELEVATION 634.0 / .

NWANY . ' .' Depth of surface seal 30.0'''

.p..

*i ' . " Type of surface sools cement grout
*

g-.

; ...
.

*
g..

8
..

.

)

3"1. D. of riser pipe:
Schedule 80 PVC

) Type of riser pipe:
v with glued joints

1/2"l.GsPVC riser pipe H
= Diameter of borehole 10"

NA^ | Type of filler:
NAElevation / depth of top of seal

NAType of seol:
-: Type of gravel pack Sand 604.0/30.0'Elev / depth of top of gravel pack..

!I
596.1/37.9'Elevation / depth of top of screen

,

's*NhtdS"sSbe*[t[II"o
'

v t, e

571. 9 /62. 9'Elev./ depth 3"I. D. of screen sectionof top of
pierometer -' j Elevation / depth of bottom of screen 569.3/64.7':

1/2,,1.D. Slotted PVC screen. -

568. 8 /65. 2 'Elev/ depth Elev./ depth of bottom of plugged 568.0/66.0'--

of bottom of EazzmE blank section
E '# ** ' 568.0/66.0'Elev./ depth of bottom of gravel pack

Not to scale | Elevation of bottom of borenote 568.0

G T-78 D.8-77d Revision 14
12/82
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[ PUMPING WELL CONSTRUCTION SUMMARY

PROJECT Midland Power Plant WELL NO. E-82
West of Administration Building

SITE
S 5132.0 E 37.0 88Ckfill

COORDINATES AQUlFER
8/6/82 and ucustrine silty

DATE COMPLETED
M. D. Johnson Clay

SUPERVISED BY

635.0 Elevation of reference point 617.6Elevation of -.- :

piezometer
reference
point Height of reference point above 3.6,

=

GROUND ground surface
ELEVATION 634.0 / .

\ W / @ N % .' ' * *

., Depth of surface seal
***" 8' "'"

Type of surface seol:'

.

.' .g
j. . , -

.- g
*

4

3"
1. D. of riser pipe
Type of riser pipe: Schedule 80 PVC
with glued joints

1/2,,1.D. PVC riser pipe b
10"= Diameter of borehole

| Type of filler: NA::

Elevation / depth of top of seal
Type of seol: NA

i -: Type of gravel pack hnd .2Elev./ depth of top of grovel pack .

.

j Elevation / depth of top of screen
,

i !
| f

I Description of screen #18 commercially
I slotted schedule 40 PVC screen

|
'

599. 3 / 34. 7 ' Elevidepth I. D. of screen sectionof top of '

598.3/35.7'piezometer --' | Elevation / depth of bottom of screen
1/2', l.D. Slotted PVC screen <-

| 597.0/37.0tlevidepth --| Elev./ depth of bottom of plugged 597*0/37*0'
I of bottom of E ""=E blank section

PI'* **''' 597.0/37.0'
i Elev./ depth of bot'om of grovel pack
1 O

| ev n Hom of borenote MO;Not to scale
GT.79 D.8-77e Revision 14

i 12/82
|
t _



[ OBSERVATION WELL CONSTRUCTION SUMMARY
lPROJECT Midland Power Plant WELL NO. MP-2

SITE East of Unit 2 Containment
La ustrineCOORDINATES S 4855.39 E 471.86 AQUlFER

DATE COMPLETED 3-12-82 g3,3 mna c13y

Rafael GallardoSUPERVISED BY

Elevation of reference point 614.58=

Height f reference point above=

GROUND 0.58'ground surfaceELEVATION 634.0 g ,

" .' .' p Depth of surface seal 16.0'-

)-9.5 Silty j.
Cement grout~

#^V*1 i ' . - Type of surface seol:
(Fill) .,..

I 1. D. of surface casing NA
NAA Type of surface casing:y

~6 9.5-10.2' 3

j Concrete (- NA
10. 2-19. 0 ' Silty' - | Depth of surface casingg
Clay (Fill) ,,-

_g 1. D. of riser pipeF :

~. 19.0-21.0' Sand Type of riser pipe: Schedule 80 PVC
o

.@ (Fill) with erlued icints

!"O

[ 21.0-44.0' Silty = Diameter of borehole
y, Clay (Fill)

NA' ~' | Type of filler:
E NA

Elevation / depth of top ogseal0-47.0' Sand
,

T

: Type of gravel pack sana 61R.9/16.0'i m
Elev./ depth of top of gravel packE .

47.0-60.0' Sand

7 (Lacustrine) Elevation / depth of top of screen 587.0/47.0'
..'*
O
e Description of screen 416 commercially

si t ed schedule 80 PVC screen
$ 60.0-64.5' Silty

Sand (Lacustrini
1"

I. D. of screen section

| Elevation / depth of bottom of screen 567.0/67.0'5-6 lay =

Elev./ depth of bottom of plugged NA- -
" ' ' " " ' '

blank section
centralizers at Elev./ depth of bottom of gravel pack 567.0/67.0'
20- 25' spacing.

y _ Type of filler below plugged
'

section NA
567.0' I Elevation of bottom of borehole;Not to secte

G D.8-77f Revision 14
12/82

|
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OBSERVATION WELL CONSTRUCTION SUMMARY
e

PROJECT Midl nd Power Plant WELL NO. MP-4A

SITE East of Turbine Building

COORDINATES S 5016.40 E 509.99 AQUlFER Lacustrine
4-14-82 Sand and Silty Clay

DATE COMPLETED
SUPERVISED BY R.J. Kelleher

Elevation of reference point 635.1:

H'i h' ' ''''''""' P I"' D **= Q 1.1'GROUND ' " " '"' *
ELEVATION 634.0 /

'

8.0'#@NDY. ' Depth of surface seal
F NO.8.5' No '4 Type of surface seol: Cement groutsamples . .

\.'.
[% "A4 1. D. of surface casing

8.5-33.5' Sand A Type of surface casing. NA
,
:- Clay (Fill) e, ','
O

NAb Depth of surface cosing
2

1"1. D. of riser pipe8 Type of riser pipe: Schedule 80
o

_
PVC with clued icints"

3-7/8"O
43 * Diameter of borehole

NA? | Type of filler:=;

5. NAElevation / depth of top of sealO NAType of seol8 33.5-54.0'
Type of gravel pack Sand

2 Sand (Lacustrine ) 626.0/8.0'e

si Elev./ depth of top of grovel pack.

597.0/37.0'Elevation / depth of top of screen
|

u
' %

5 Description of screen #16 commercidlyh slotted schedule 80 PVC screenc
o

1"I. D. of screen section
54.0-57.0' 577.'0/57.0'| Elevotion / depth of bottom of screen:

Silty Clay
(Lacustrine).

Elev./ depth of bottom of plugged NA3E-m,,,
blank section
Elev./ depth of bottom of gravel pack 577.0/57.0'

Centralizers at - Type of filler beloYAogged20-25 spacing. '

section
577.0

Not to scale
- I Elevation of bottom of borehole
' s

Revision 14
cr.2o D.8-77g 12/82



[ OBSERVATION WELL CONSTRUCTION SUMMARY

) PROJECT Midland Power Plant WELL NO. MP-5

SITE South of Unit 2 Transformer

COORDINATES SS155.01 E487.47 AQUlFER Sandy Clay

DATE COMPLETED 3-30-82 Backfill and Lacus-

SUPERVISED BY A.J. Fiksdal trine Sand and Silt 3
Clav

Elevation of reference point 635.2c

Height of reference point above=
GROUND gr und surface 1.2,
ELEVATION 634. 0 j<

'

*h
Depth of surface seal 14.2'

O
*

*

sample so
*

, Type of surface seals Cement arout
, 1i*

d d., l. D. of surface casing NA
.

E Type of surface casing: NA'

,

5 *

% 10.0-13.5' Silt
! Sand (Fill)

~

' Depth of surface casing NA_

I3
1"

O ;g
1. D. of riser pipe:

Type of riser pipe: Schedule 80

. PVC with clued ioints

[ = Diameter of borehole 3-7/8"

13.'S-31.0' Sandy - | Type of filler: NA

E Clay (Fill)
S - Elevation / depth of top of seal NA

NA,@ Type of seal:
E Type of gravel pack Sand<

$ , . Elev./ depth of top of gravel pack 619,8/14.2'

| Elevation / depth of top of screen 619.0/15.0'
,,y

3 , .

- <

3 .

Description of screen #16 commercially'

t .

c nintred Schedule 80 PVC scroon
5 31.0-31.3' Sand

*
(Lacustrine) <

31.3-36.5' Silty l. D. of screen section 1"'

Clay (Lacustrine ) '
..

- Elevation / depth of bottom of screen 599.0/35.0'

g g Elev./ depth of bottom of plugged
_ blank section

Centralizers at Elev./ depth of bottom of gravel pack 599.0/35.0'
20-25' spacing.

d _' Type of filler below plugged
section NA

I Elevation of bottom of borehole 599.0;
,

GT.20 D.8-77h Revision 14
12/82

-. . __ _ _ . _ . _ _ ._
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OBSERVATION WELL CONSTRUCTION SUMMARY

PROJECT Midland Power Plant WELL NO. MP-7

SITE South of Diesel Generator Buildino
COORDINATES S5173.86 s299 AQUlFER Lacustrine
DATE COMPLETED 4-9-82 Sand and Silty

SUPERVISED BY R.J. Kelleher Clay

Elevation of reference point 636.9:

Height of reference point above=
GROUND gr und surface 2.9,

ELEVATION 634.0 /
13.0'''

-
Depth of surface seal

*hO

_- Type of surface seol: Cement aroutsamplesa ,

\. g
10.0-15.5' Sanyi' 4 l. D. of surface casing NA

Clay (Fill) j. A Type of surface casing: NA
-,,,
.: 4

S 15.5-18.0' Sany

@ (Fill) (
- | Depth of surface casing

NA
3

18.0-25.0' Sandy 1"*

1. D, of riser pipeg Clay (Fill) :

; Type of riser pipe: Schedule 80 PVC
g ue ns

5 25.0-28.0' Silty

Diameter of borehole 3-7/8"#Y =

g 28.0-60.0' Sand
NA| Type of filler:(Lacustrine) =:i

r NA
S -- Elevation / depth of top of seal

NA
.h Type of seol:

$
-: Type of gravel pack SandE

Elev./ depth of top of gravel pack 621.0/13.g
.

Elevation / depth of top of screen 591.5/42.5'
y

i
=
=

E Description of screen #16 commercially
$ slotted Schedule 80 PVC screen
O

I"
l. D. of screen section

60.0-63.0' Silty 571.5/62.5'| Elevation / depth of bottom of screenClay (Lacustrino ) =

|

)| Elev./ depth of bottom of plugged NAg_g
I blank section

Centralizers at Elev./ depth of bottom of gravel pack 571.5/62.5'
20-25' spacing.

Type,of filler below plugged:
section NA

571.0l Elevation of bottom of borehole'Not to scale s

Revision 14
GN D.8-771 12/82
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[ OBSERVATION WELL CONSTRUCTION SUMMARY

PROJECT Midland Power Plant WELL NO. MP-8

SITE Mnn*h of Dianel Generator Buildino
COORDINATES SS146.06 E200.5 AQUlFER Lacustrine
DATE COMPLETED 4-9-82 Sand and Silty clay

SUPERVISED BY R.J. Kelleher

Elevation of reference point 638.1=

Height f reference point above=

GROUND ground surface 4.1,
ELEVATION 634.0 g

'' Depth of surface seal 16.5'
*h

'

O
*

samples j .- Type of surface seal: Cement crout,
,

\. g
8.5-23.0' Sand j y; I. D. of surface casing NA

"Y ' ,

E Type of surface casing: NA'

'f
,,,

45 .
..

i NA
3

- Depth of surface casing
-

1"
O ;g Clay (Fill) Type of riser pipe: Schedule 80

1. D. of riser pipe23.0-33.0' Silty :

PVC wi +- h glund joints
.@

Diameter of borehole 3-7/8";

$
""

h 33.0-55.0' Sand
NAg (Lacustrine) Elevation / depth of top of seal

NA
? Type of seol:

: Type of grovel pack Sand5 Elev./ depth of top of gravel pack 617.5/16.5'
55 .

Elevation / depth of top of screen 592.0/42.0'
,

2
5
t Description of screen #16 commercially

alnreed Schedula 80 PVC screeng
o 55.0-S8.0' Silty

Sand (Lacustrine)
1"1. D. of screen section

58.0-62.0' Silty
Clay (Lacustrine )

- Elevation / depth of bottom of screen 572.0/62.O'

g_3 _
Elev./ depth of bottom of plugged
blar.k section NA

Centralizers at Elev./ depth of bottom of grovel pack 572.0/62.0'G 20-25' spacing.
_ Type of filler below plugged
'

section NA

f Elevation of Dottom of borehole 572.0
%Not to scale i

G D.8-77j Revision 14
12/82

. . ._



[ OBSERVATION WELL CONSTRUCTION SUMMARY

PROJECT Midland Power Plant WELL NO. MP-9

SITE Southwest of Diesel Generator Buildino
COORDINATES ss173.56 e28.98 AQUlFER Backf f 11

DATE COMPLETED 4-2-82 and Lacustrine

SUPERVISED BY R.J. Kelleher Silty Clay

Elevation of reference point 637.7=

Height of reference point above=

GROUND 3.7'gr und surface
ELEVATION 634.0 /

' Depth of surface seal 14.5'-
*

O .

Type of surface seal: Cement arout
4.0-8.5 .

Concrete . AI
(d p.. NA1. D. of surface casing

.

8.5-20.0' Sand): 6 Type of surface casing: NA
,,,

j C_l a y, ( F i l l ) 4

\,-~

\u NA
g

- Depth of surface casing

1. D. of ris'er pipe 1"
8' :

,
Type of riser pipe: Schedule 80 PVC

o
with n 1,ina -ini n en

-@
E - Diameter of borehole 3-7/8"
.,

8)
- | Type of filler: NA'

i NA
e Elevation / depth of top of seal

._?
Type of seol: NA

E : Type of grovel pack Sand
gr el p ck W . W .5'<

20.0-33.5' Silty

Clal (Fill) Elevation / depth of top of screen 614.0/20.0'
=

.5
15

ai 33.5-40.0' Silty Description of screen #16 commercially
nintred Schedule 80 PVC screenE Clay (Lacustrine )

o

1"I. D. of screen section

[ Elevation / depth of bottom of screen 594.0/40.0'=

Elev./ depth of bottom of pluggedg_3 NAblank section
Centralizers at
20-25' spacing. Elev./ depth of bottom of grovel pack 594.0/40.0'

Type,of fill below plugged:
section

Not to scale
- I Elevation of bottom of borenote 594.0

GT40 D.8-77k Revision 14
12/82



[ OBSERVATION WELL CONSTRUCTION SUMMARY
m

PROJECT Midland Power Plant WELL NO. MP-10
SITE West of Administration Building

COORDINATES S4942.6 W7.74 AQUlFER Backfill
DATE COMPLETED 4-27-82 Sandy Clay and Lacun-

SUPERVISED BY R.J. Kelleher trine Sand and Silty
ciny

Elevation of reference point 635.6:

Height f reference point above=

GROUND ground surface 1.6,

ELEVATION 634.0 / .

@^ DY ' .'|p Depth of surface seal 8.0'-

0-9.0 No i..

Samples o *

Type of surface seol: Cement grout
,

. 11*

d c'., NAl. D. of surface cosing
k Type of surface casing: NA'

,
= 4*2

\.
c

" 9.U-12.5' sand 5 i NA
g (Fill)

_ I Depth of surface cosing
1"o 1. D. of riser pipep ( 12.5-22.0' Type of riser pipe: Schedule 80 PVC

.c Concrete with clued ioints
B

- Diameter of borehole 3-7/8"
,

5 22.0-45.0' Sandy _ i
Type of filler: NA

k Clay (Fill) i
r
& ^ Elevation / depth of top of seal NA

NA,@ Type of seol:
| E : Type of gravel pack Sand

$ .\
ev./ depth of top of grovel packEl 626.0/8.0'

45.0-57.0' Sand
u (Lacustrine) Elevation / depth of top of screen 592.5/41.5,

L'
=

$ Description of screen 416 commercially
c nintrod Schedule 80 PVC screen
5

"" " "
57.0-61.5' Silty

| Elevation / depth of bottom of screen 572.5/61.5'Clay (Lacustrine ) :

g Elev./ depth of bottom of pluggedg"
blank section NA

Centralizers at Elev./ depth of bottom of grovel pack 572.5/61.5'
i 20-25' spacing.

N '
Type of filler below plugged_

section NA

1 Elevation of bottom of borehole 572.5;, ,

0720 D.8-771 Revision 14
12/82



[ OBSERVATION WELL CONSTRUCTION SUMMARY g
PROJECT Midland Power Plant WELL NO. MP-11
SITE Administration Buildino

COORDINATES S4874 w4.84 AQUlFER Clay Till

DATE COMPLETED 3-29-82 and Lacustrine Silt!

SUPERVISED BY A.J. Fiksdal Sand and Silty Clay

Elevation of reference point 636.3=

Height f reference point above=
GROUND 2 3'gr und surface
ELEVATION 634.0 /

11.7'Depth of surface seal-*

0 0 .

,' Type of surface seal: Cement Groutsample so

I.'. 11
4

,

10.0-13.0' San 4 4 1. D. of surf ace casing NA-

(Fill) F. k Type of surface casing: NA,,

6 9

3 Depth of surf ace casing NA

1. D. of riser pipe 1"-:

13.0-23.0' Type of riser pipe: Schedule 80c,,

{- Concrete PVC with olued ioints

E
23.0-30.0' Silty Diameter of borehole 3-7/8"=

.
$ Clay (Fill)

| Type of filler: NA
h

e
30.0-35.0' Sandy

a Clay (Fill) - Elevation / depth of top of seal NA
$ 35.0-36.2' Silty Type of secl: NA
; Clay (Till) andE : Type of gravel pack
G 36.2-50.0' Silty El 622.3/11.7'

.\
ev./ depth of top of gravel pack

Sandy Clay (Till)
Elevation / depth of top of screen 597.5/36.5'v ;*

5 50.0-51.0' Silty
U Clay (Lacustrine )

Description of screen #16 commercially

$ 51.0-51.5' Silty
* """'"* *"""'

Sand (Lacustrine)
51.5-56.5' Silty 1"1. D. of screen sechonClay (Lacustrine )

| Elevation / depth of bottom of screen 577.5/56,5'=

g 3 _ Elev./ depth of bottom of plugged_
blank section

Centralizers at Elev./ death of bottom of gravel pack 577.5/56.S'

20-25' spacing.
. Type of filler below plugged
'

section NA

I Elevation of bottom of borehole 577.5
Not to scale

GT.20 D.8-77m Revision 14

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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[ OBSERVATION WELL CONSTRUCTION SUMMARY

PROJECT Midland Power Plant WELL NO. MP-11
SITE west of Unit 1 Containment

COORDINATES S 4806.1 E 85.62 AQUlFER Backfill

DATE COMPLETED 3-13-82 Sancy Gravel and

SUPERVISED BY T. R. Collen Silty Clay

(36.27Elevation of reference point=

Height of reference point above=

GROUND 2.27'ground surface
ELEVATION 614. 0 /
%]] .' Depth of surface seal NA.,

Clay j ,' Type of surface seal: Cement grout,

4.0-5.0'Concre i 11
, NA

5.0-33.0' ClayI., p- 1. . su ce casing
NA

(pgy) }. 6 Type of surface cas,ing:
5 ..

~
-

u

? - | Depth of surface casing NA
2

in8 fy
" ' '

Schedule 80of ri er :y PVC with glued joints
m

Diometer of borehole 3-7!0 "~

%
T - | Type of filler: NA

y 33.0-34.0'
NA

g Gravel (Fill) Elevation / depth of top of seg=:

Type of seol:o
y 3 4. 0-4 2. 0 ' Silty Type of grovel pack Sand<s
t Clay (Fill) Elev./ depth of top of gravel pack 627.0/7.0,

.

Elevation / depth of top of screen 598.0/36.0'
%

otted se ehreen#16 comercially| 42.0-49.5' Sandy
sfscri ion oD

[ Gravel (Fill) ule 80 PVC screen

49.5-50.0' Silty
Clay Will)

1. D. of screen section
50.0-56.0' Silty
Clay (Lacustrine)

- | Elevation / depth of bottom of screen 57R.0/56.0'

g_g Elev./ depth of bottom of plugged
NAblonk section

Elev./ depth of bottom of grovel pack 579.0/56.0'
Centralizers at Type of filler below plugged,

20-25' spacing. section NA

I Elevation of bottom of borehole 578.0
;g , ,9 ,

GT4 D.8-77n Revision 14
12/82
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[ OBSERVATION WELL CONSTRUCTION SUMMARY g
PROJECT Midland Power Plant WELL NO. MP-14
SITE Southeast of Diesel Generator Building

COORDINATES S5163.19 E459 AQUlFER Sand and
DATE COMPLETED 4-9-82 Clav Backfill and

SUPERVISED BY R.J. Kelleher Lacustrine Sand and
cinv

Elevation of reference point 636.8=

GROUND Height of reference point above=

gr und surface 2.8,
ELEVATION 634. 0 ,,(

' .' Depth of surface seal 8.l''

o
samples .'a -

1 Type of surface seal: Cement arout. .

. 11
*

,

4 4- 1. D. of surf ace casing NA
s Type of surface casing: NA,,,

.- g

T, -

u -

' Depth of surface casing NA8.5-23.0' Sandy ' -

I
,

S Clay (Fill)
1. D. of riser pipe 1"g :

; Type of riser pipe: Schedule 80 PVC
.[ with olued ioints
o

Diameter of borehole 3-7/8":

m
| Type of filler: NA' =:

r

$ - Elevation / depth of top of seal NA
.o' Type of seal: NA

y 23.0-26.0' Sand : Type of gravel pack Sand
g; (Fill) Elev./ depth of top of gravel pock 625.9/8.1'.

26.0-30.9' Sandy Elevation / depth of top of screen 609.3/24.7'y

g Clay (Fill)
=

b 30.9-38.0' Sand Description of screen #16 commercially
n i n t- r od Schedulo 80 PVC ncronn5 ( Lacust rine )o

38.0-43.0' Sandy y ,,
Clay (Lacustrine ) 1. D. of screen section

43.0-46.5' Silty
- j Elevation / depth of bottom of screen 589.3/44.7'

Clay (Lacustrine)

E""3 Elev./ depth of bottom of plugged
blank section NA

Elev./ depth of bottom of gravel pack 589.3/44.7'

Centralizers at
m' Type of filler below plugged

20-25' spacing. section NA

I Elevation of bottom of borphole 587.5,
Not to ele

creo D.8-770 Revision 14
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[ OBSERVATION WELL CONSTRUCTION SUMMARY

PROJECT Midland Power Plant WELL NO. MP-16

SITE Ennt of Turbine Buildino

COORDINATES S4946,19 E534.12 AQUlFER Backfill
DATE COMPLETED 4-29-82 Sand and Clav and

SUPERVISED BY R.J. Kelleher Lacustrine Sand

Elevation of reference point 636.9:

Height f reference point above 2.9'
=

GROUND ground surfaceELEVATION 634.0 g

khM h
' ' Depth of surface seal 4.0'-e

3.5-31.0' SandYa Type of surface seol: Cement grout
iClay (Fill) . .

. 11
*

4 4. NA1. D. of surface cosing-

E Type of surface cosing: NA
,

.- c

NADepth of surface casing-

2
'

g 1. D. of riser pipe 1"
Schedule 80 PVC; Type of riser pipe:

.g with glued -ioints
O

$ Diameter of borehole 3-7/8"=

a | Type of filler: NA' ::

z

@ Elevation / depth of top of seal NA:
NA.? Type of seol:

5 -: Type of gravel pack Sand
Elev./ depth of top of grovel pack 630.5/4.0'G; .

31.0-34.3' Sand Elevation / depth of top of screen 603.8/30/7'
u (Fi11)
% 34.3-35.0'
% cnneroto
e h.0-45.5' Sand Description of screen #16 commercially
E (Lacustrine) slotted Schedule 80 PVC screen
o

1"I. D. of screen section

| Elevation / depth of bottom of screen 593.8/40.7'=

5 ac ng E wym2| -
E l *' " '"

NAonIr sect on
Elev./ depth of bottom of grovel pack 593.8/40.7'

O '- Type of filler below plugged
section hole caved to 40.7' overnight

1 Elevation of bottom of borehole 588.5
2

,

GT40 D.8-77p Revision 14
12/82

.- ._. . - __



PUMPING WELL CONSTRUCTION SUMMARY
M dland Power Plant WELL NO. OF-1PROJECT

SITE East of Service Water Pump Structure

COORDINATES s 5022.87 E 879.82 AQUlFER sadfill

DATE COMPLETED 7/16/82 cravel and Silty clay,

SUPERVISED BY M. D. Johnson and Silty Clay Fill

|
.

634.66 34. 8 Elevation of Elevation of reference point-.. =

piezometer
reference
POI"I Height of reference point above=

0.6'g ground surface
ELEVATION 634.0 / .

11.0'
M N O N D Y .' ', Depth of surface seal'

1
.p

| '?
'

Type of surface seol: coment grout'

.' p
j *

.

'

E

?.

6"1. D. of riser pipe
SteelType of riser pipe:

I/2"1.D. PVC riser pipe b
15"= Diameter of borehole

-- | Type of filler: NA

NAElevation / depth of top of seal
NAType of seol:

SandType of grovel pack 623.0/11.0'-:
Elev./ depth of top of grovel pack.

614.8/19.2'
! Elevation / depth of top of screen

I

Description of screen #18 continuously
: c1ntena nenn1 utre wrn,nca screen.

i

:

598.3/35.7' 6"Elev./ depth 1. D. of screen sechonof top of
595.0/39.0'Jpiezometer -- | Elevation / depth of bottom of screen=

1/2,,1.D. Slotted PVC screen. .

596.0/38.0' Elev / depth '-- Elev./ depth of bottom of plugged NA
of tdtom of E3 blank section

595.0/39.0'E '# **''' Elev./ depth of bottom of gravel pack

595.0
1 Elevation of bottom of borenote,g,,,,

GT-79 D.8-770 Revision 14



. -. _ _- _ -

g PUMPING WELL CONSTRUCTION SUMMARY |
2

PROJECT Midland Power Plant WELL NO.
SITE East of Service Water Pump Structure

S 5028.83 E 869.58 AOulFER ackfillBCOORDINATES
7/15/82 clay and Siity clayDATE COMPLETED

SUPERVISED BY w n wa~
;

l

635.0 634.8Elevation of -. = Elevation of reference point
piezometer
reference,

P I"' Height f referen e nt above=
MOUND 0.8'grcund surfaceELEVATION 634.0 g .

\VNOW4%*. * '

Depth of surface seal *
.

ement groutType of surface sools.

g.

j .'
'

, i
~

?.

6"1. D. of riser pipe:

O gg,,1
Type of r,ser p,pe:i i

I/2"1.D. PVC riser pipe b ,,

" | Type of filler:

| Elevation / depth of top of seal A

| Type of seol: "
SandType of grovel pack

622.5/11.5,

'I
< Elev./ depth of top of gravel pack

Elevation / depth of top of screen 616 A/17 7'

f

|
Description of screen #18 continuously
c1necca ar. 1 utro urannna arvaan_

600.4/33.6' ev / depth 7
j 1. D. of screen section 6"

piezometer -- | Elevation / depth of bottom of screen 597.5/36.5'2

1/2"1.D. Slotted PVC screen- -

598.1/35.9'Elev/ depth -- Elev./ depth of bottom of plugged
of bottom of E E blank section NA-

P ** **''' Elev./ depth of bottom of grovel pack 597.5/36.5'

O
Not to scale

- 1 Elevation of bottom of borenole 597.5

GM D.8-77r Revision 14
12/82

-- . - ._ - . - - _ _
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[ PUMPING WELL CONSTRUCTION SUMMARY g
Midland Power Plant WELL NO. OF- 3PROJECT __-
East of Service Water Pump Structure

S 5014.66 E 875.11 AQUlFER BackfillCOORDINATES
6#*"*1 ""U # #'DATE COMPLETED 7/22/R2

M. D. J hnson Silty Clay Till
SUPERVISED BY

639.2 Elevation of reference point 634.6Elevation of -.- 2

piezometer
reference
P I"I He ght of reference point above 0.6':

GROUND gr und surfaceELEVATION 634.0 g .,

M W @ N D Y .' .'|p
Depth of surface seal

*

.

..

"? .' Type of surface seol: ca-ane crnne*

* .g.

i .'

.' h*

?. :|

}

6"1. D of riser pipe

Type of riser pipe: Steel

I/2"1.D. PVC riser pipe b
15"Diometer of borehole

- | Type of filler:
NAElevation / depth of top of seOI

Type of seol: NA

Sand- Type of grovel pack 621.9/12.1,
. Elev./ depth of top of grovel pack

|
615.3/18.7'Elevation / depth of top of screen

Description of screen #18 continuous 1v| ninrepa menel virn urnnnna nernan.

597. 8 / 36. 2 'Elev./ depth 6"I. D. of screen sectionof top of
IP '20**I'' ~~ ' Elevation / depth of bottom of screen sos.5/18.s':

I/2,,1.D. Slotted PVC screen- -

595.5/38.5'Elevidepth -- Elev./ depth of bottom of plugged
of bottom of E-E blank section NA

E * * * ' Elev./ depth of bottom of gravel pack 595.s/1R.s'

Revision 14
D.8-77s 12/82

I Elevation of bottom of borenole 595.5
Not to scale ;

CT.70

_ _ _ _ _ _ _ _ . _
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g PUMPING WELL CONSTRUCTION SUMMARY

PROJECT Midland Power Plant WELL NO. OF-4 _

SITE East of Service Water Pumr> Structure

COORDINATES s s020.68 t 864.73 AQUlFER Backfill
7/23/82 clay and silty clay

DATE COMPLETED
M. D. Johnson TillSUPERVISED BY

Elevation of reference point 634.8E eva f ." =

reference
point Height of reference point above=

0.8'GROUND ground surface
ELEVATION 634.0 g , ,

12.0'
,' Depth of surface seal-

,

4 .-
| .- Type of surface sect: Cement grout
.

.

.', 'v;

' . . '4
:*

.

- b

*

(..
.

.

\ )

6"
Og

1. D. of riser pipe:
SteelType of riser pipe:

I/2"1.D. PVC riser pipe H
15"= Diameter of borehole

NA^ | Type of filler:
NAElevation / depth of top of seal

NAType of seol:
- Type of grovel pack Sand

Elev./ depth of top of grovel pack 622.0/12.o'<
614.8/19.2'Elevation / depth of top of screen.

,

.,

| Description of screen #18 continuously
slotted steel wire wrapped screen

,

598. 3 / 35. 7'Elev./ depth j l. D. of screen section..of top of ;

j Elevation / depth of bottom of screen 595.0/39.0'piezometer -- *

1/2,,1.D. Slotted PVC screen. .

596.0/38.0'Elev/ depth -- Elev./ depth of bottom of plugged
, ,

bicnk section NAof bottom of - - - - - - '

Elev./ depth of bottom of gravel pack 595.0/39.0'* * * * '

O
" 0"O* O U''" 0I '

! **
'

Not to scale
GT.79 D.8-77t Revision 14

12/82
-

- . . _



g PUMPING WELL CONSTRUCTION SUMMARY
OF-5 | )Mdland Pwer Nnt WELL NO.PROJECT

SITE East of Servic6QJ4ter Pump Structure

s 5010.86 E 872.90 AQUlFER BadfillCOORDINATES
7/21/82 cravel and siltyDATE COMPLETED

M. D. Johnson Clay and TillSUPERVISED BY

638.1 635.0Elevation of reference pointElevation of "

piezometer
reference
point Height of reference point above=

GROUND 1.0'ground surfaceELEVATION 634.0 g .

12.0''

Depth of surface seal-
.

.?;6.' Cement grout.

Type of surface seal:...-

M*

i 4 .f
-..

b:
*

i
.

.

.

-

a
| .

..

- \
l 6"l. D. of riser pipe

{ }SteelType of riser pipe:'

I/2" l.D. PVC riser pipe b 15"
Di W u M M 'ule

NA-- | Type of filler:
^Elevation / depth of top of seal

Type of seol: "
SandType of gravel pack:

622.0/12.0'
< Elev./ depth of top of gravel pack

I
0 *

Elevation / depth of top of screen

| i
Description of screen #18 continuouslyi

1 alnerna meoal virn urnnnna screen
,

!
598.4/35.6' Elev./ depth [ 1. D. of screen sectionof top of | 595.0/39.0'piezameter --- | Elevation / depth of bottom of screen
1/2"1.D. Slotted PVC screen -

596.1/37.9' Elev/ depth -- Elev./ depth of botforn of plugged
NAof bottom of E-3 blank section

E **0'"'I'' Elev./ depth of bottom of gravel pack 595.0/39.0'
| I

l Elevation of bottom of borenole 595.0
Not M s@

GT 79 D.8-77u Revision 14
12/82
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PUMPlNG WELL CONSTRUCTION SUMMARY

O, PROJECT Midland Power Plant WELL NO. OF-7
East of Service Water Pump Structure

AQUlFER B ekfillCOORDINATES s too' 1 s v u9 19

! DATE COMPLETED 7/20/82 Silty clay

SUPERVISED BY M. D. Johnson
.

i

637.5 Elevation of Elevation of reference point 634.5-.. =

i piezometer
reference'

point Height of reference point above, =
GROUND ground surface 0 5'
ELEVATION 634.0 j -

MWMDMY ' .' p Depth of surface seal 16.5'.,'
..

'
'' Cement groutType of surface seol4

.-

". 'b't..

4 -

.' a,

A.

6"1. D. of riser pipe
Type of riser pipe: Steel

I/2"1.DgPVC riser pipe h
; Diameter of borehole 15"

|

- | Type of filler:

| Elevation / depth of top of seal NA

Type of seol: NA

!
I

Type of gravel pack Sand1

Elev./ depth of top of grovel pack .94 s /16. s'<

Elevation / depth of top of screen 612.5/20.5'
,

t '
| Description of screen #18 continuously
i sintted steel wire wrapped screen

1
'

;

598' 4 / 35 ' 6'h',v /d
*

th
fp ; i. D. of screen section 6"

piezometer - / *
- i Elevation / depth of bottom of screen 594.2/39.8'

1/2"1.D. Slotted PVC screen < |-

596.1/ 37. 9'Elev/ depth -- Elev./ depth of bottom of plugged
of bottom of Eramza blank section NA
E ** **I''

Elev./ depth of bottom of grovel pack 504.2/19.8'

'

O
!" " U *U '' " U I 'Not to scale '

GT.79 3.8-77V ROViSion 14
!

,

12/82 '

J

'
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[4. , PUMPING WELL CONSTRUCTION SUMMARY
Midland Power Plant "9PROJECT WELL NO.

SITE East of Service Water Pumo Structure

COORDINATES S 4983.03 E 856.82 AQUlFER Backfill
DATE COMPLETED 7/26/82 silty Clav and siltv

SUPERVISED BY M. D. Johnson Clay Till

638.0 Elevation of Elevation of reference point 636.6-.- =

plezometer
reference
POI"' Height of reference point above=

g ,

ground surface -

ELEVATION 634.0 /
'

12.0'
.

MMOM'DY. ' ' . ' Depth of surface seal

l'[ '8 Cement grout
. Type of surface seol:. .

g{.

g '

.

h
9
..

6"1. D. of riser pipe:
SteelType of riser pipe:

I/2" 1.D. PVC riser pipe H ;

15"= Diameter of borehole

-" | Type of filler: NA

NAElevation / depth of top of seal
NAType of seol:

f .-
: Type of gravel pack Sand

Elev./ depth of top of grovel pack 627.0/12.0'

:i
614.8/19.2'Elevation / depth of top of screen

Description of screen #18 continuously
slotted steel wire wracoed screen

h

597. 3 / 36. 7 ' Elev./ depth 6"
; l. D. of screen sectionof top of

piezometer --( | Elevation / depth of bottom of screen 595.0/39.0':

I/2,,1.0. Slotted PVC screen

595.0/39.0'Elev/ depth J Elev./ depth of bottom of plugged
NAof bottom of E3 - blank section

P**** ' Elev./ depth of bottom of grovel pack 595.0/39.0'

f Elevation of bottom of borenote 595.0
,g, ,

GT 79 D.8-77w Revision 14
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[ PUMPING WELL CONSTRUCTION SUMMARY O
PROJECT Midland Power Plant WELL NO. TEW-1
SITE Turbine Building

COORDINATES S 4896.75 E 444.08 AQUlFER Siley clay,
9/28/79 Sand & Sandy cravelDATE COMPLETED

(Fill)
SUPERVISED BY K. R. Bailey

Elevation of reference point 639.l'
Not to scale. =

Height of reference point above:
6'GROUND ground surface

ELEVATION 634.5'f(
# 3,3*

W4fAV W %M $ ' ,
Depth of surface sect

0-21.5' Space
1 .p'

Type of surface soci:Between floors A N.A.
,

'_ %
6"4 4 1.O. Of surf 0C0 Casing-

BlackA Type of surface casing:
g steel grouted into floor OEl. 614

22.5'Depth of surf ace casing
21.5-28.0

3"Concrete i. D. of riser pipe;

Type of riser pipe: Galvanized
steel

' Diameter of borehole 3 7/8"28.0-43.6' Silty ;

|clav (Fill) N.A.* -- | Type 'of filter:
,
x

* N.A.y Elevation / depth of g of seal
y Type of soci:
E

Ottawa silica sand$ f Type of grovel pack=

616.0'/18.5'Elev./ depth of top of gravel pack

** " E '

(3.6-46.0' hIN p"pedNEnlesssteel
Sand 84

$ Fill)

5
46.0-46.5' Sandy

3"Gravel (Fill) 1. D. of screen section

'
46.5-49.0' Silty

-
585.5'/49.0'Clav (I.acustrine)

Ee3 +-
Elev./ depth of bottom of grevel pack
Elev./ depth of bottom of plugged

N.A.blan k section

Type of filler below plugged
*See boring log section N.A.

i Elevation of bottom cf borenote 585.5'
,

Revision 13
GNS D.8-78 6/82
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PROJE CT JOR NO, SME ET NO. WWELL NO.

WELL LOG =o*=~o' '= 1 , 2
,_,

St y g COORDeNATES

m South of Diesel Generator Build 2nq S5210.2 E216.5
BEGUN COMPLF TE D DRILLE R DRsLL MAKE AND eiODEL MOLE SIZE TOTAL DEPTM SAMPLES

3-30-82 4-2-82 relley Dewatering Co. Bucyrus-Erie 60 L 17" 61.4' 13
SCREEos D#A/LENGTM/5 LOT EL TOP OF CAstNG QROUNO SURF ACE EL DGPTWEL GROUNO WATER LOGGED BV QEOLOGIST/MYDROGEOLOGasT.

6"/8.5'/918 634.4 633.9 28.0'/605.9 M.D. Johnson /T.R. Cullen
CHECKEDSv. DATE APPROVED 8Y: DATE

L. E. Younq 6-10-82 W.C. Paris, Jr. 6-16-82

8
"g :

DESCRIPTION ANO CLA381FICATION NOTES-stEvATKse g g
O <

5
63i.9 0

. u-lu.u' Gravelly Sandy Clay, gray, Well A-1 was relocatea 5.0' norttseast of pilot

. tine- to coarse-grained sand, tine ' hole WA-1.
- to coarse gravel, some silt,(Fill)

0-2.0* Hand dug starter hole.
~ l

.

.

5-.-.
.

.

8
.

- 2
- *

.

.

.

6/3.9 10 -.
'

. 10.u'-26.u' S11ty Llay, gray and
brown r:iot tled , some rine- to coarse -- t

D
- grairied sand, some line to medium
- gravel. (l'111)
-

,

-

- ,

.

13 -

, ,

: >"
. y

- l'
- 4'

: e ''

-

j'

20-~ End of shift 3-30-82 at 20.0'

Start of shift 1-31-82- -

=

'

c,

.
-

-

E

-

25 -
.

.

- (,

." Fill
605.9 28 '

4-1-82
-

'';;;j 28.0'-44.0' Sand, brown, fine-. . Lacustrine
-

grained, trace medium-grained sand,
trace to little silt.30 "

,f; (Lacustrine)
.

O $0 ~

|d9_

. . J J. 0 ' . sand becomes gray.

59a.9 35 ~
' TOViCiOn 14

End of shif t 3-31-82 at 15.0' 12/82
s - tsTvPE srTE mLL s.O.

Grab and Bailer South of Diesel Generator Raildinq A-?

D.9-2



057
PR OJE CV JCO NO. SHE ET NO. WE LL NO.

WELL LOG ---" = 2 o 2 4-1

s
x : 0

s truoviON $ g D(SCRIPTION ANO CLASSWCATION NOTES:

o 3 4

5

598.9 35
- 6 tart of shift 4-1-82
~

:Yd.
~

8

-
.

--;
.

.

.

40 -
- 9
.

.

.

-

.

589.9 44 A
44.O'-61.4' S11ty Cla and

45 - clayey Salt, gray. ay and siit
-10 partings.
- La cu s t r i ne)
_

.

y'
.

"
.

$11
50 -

-

( .

.

. i-

-

.
..

-
i

| :12
'

55 -

.

._

.

M

[ 1.1 End of shift 4-1-8 2 a t 60.0',,,,,_ _ _ _ _ _ _ .
i

-
= dtart of shift 4-2-R2

' ~

Completed hole 4-2-92

i y. p.: 61.4', See well construction See sample extrusion ar$d tield log tur pilot* '

i summary. hole WA-1.
1

.

.

.

.

.

.

1
-

|
~

.

.

.

.

.
O:

.

wtLL NO.
SAMPLE TYPt SITg

Bailer South of Diesel Generator Building A-!

Hrvinion 14
D.9-3 12/g7



WELL CONSTRUCTION SUMMARY
MIDLAND UNITS 1 AND 2 JOB NO. 7220 WELL NO. A-1

'

<A>v
SITE South of Diesel Generator Buildin9 COORDINATES S 5210.2 E 216.5

DATE STARTED 4/19/82 DATE COMPLETED 4/20/82

GEOLOGIST /HYDROGEOLOGIST INSTALLED BYKellY Omtract Dewatering D.

EL TOP OF PVC 634.4634.4 E L OF 10P OF C_ WELL CASING'

h" RISER PlPE =

h/g6'//8 '//g'// '
GROUND 633.9

_

ELEVATION
Steel caning TEMPORARY

7BACKFILL

EL/ DEPTH 1OF 630.0/3.9'{ p ,

CENTR AllZE R
6" NOMINAL DI AMETER __ (TEM PO R ARY)

SDR 21 PVC WELL CASING
~

EL/ DEPTH OF 628.7/5.2'r- - TOP OF.'; s. -. GROUT SEAL*-
-

,a f ' ,.

j EL/ DEPTH Q OF 616.6/17.3'.

'

%" SCHE DULE 40 n.
T H E RMOPLASTIC W p."

RISER PIPE * '
-

i s -
4

O '

| HOLE DIAP'ETERi =

(, l * GRAVEL PACK GRADATION: ,7j. ..),
s- - r.

_

EL/ DEPTH OF TOP OF 607.7/26.2'STEVE SIZE -' '*- =
DESIGNATION ACCEPTABLE RANGE P SPECIALLY GRADED

(NO.) OF % RETAINED f GR AVE L PACK *
t._ l EL/ DEPTH ( OF 601.9/32.0,

o.q r
-

| CENTR ALIZER4 0-10
600*0!33*9'6 0 14 _' EL/ DEPTH OF TOP..

8 6-22 lE=lE
12 14-31 . P -ME~

~ OF WE L L SCREEN

16 24-40 N iM '

20 35 51 yQ,*
30 51-67 . _;_g .
40 87-100 1/M5E

l'.
. = =-2 -

6" NOMINAL DI AMETER EU 5- ' -

NA
a 18 CONTINUOUSLY SLOTTED '.?M*- '

/DEP H OF
] ,',.|PVC WIRE WOUND WELL SCREEN ,i:

- M;gg . PVC COUPLINGS
*

g,

.- M- -
~'
-

w=-j, _
.:. MM$ !~

t;

. q==E
. 1

'

|= :.

:- ys_g.e ;
*mam 1

8 Aid ._
OF WE LL SCREEN j
EL/ DEPTH OF BOTTOM 591.5/42.4' '

~

h
L 589.9/ f._

EL/ DEPTH E OF SP L 6/50_ 'l''*

CENTRALIZER
44.0' EL/ DEPTH POROUS " *

, '-. 6" NOMINAL DI AMETER
STONE PIEZOMETER TIP *= ''

SDR 21 PVC WELL CASING
576.2/ EL/ DEPTH OF BOTTOM OF - Ig. ~ . EL/ DEPTH OF 572.5/61.4'.:-
57.7' PVC WELL CASING AND CAP '- ''=-

BOTTOM OF HOLE
~

(NOT TO SCALE) Revinion 14
0-92 D.9-4 12/82



m

WELL INSTALLATION DATA SHEET
/ WELL NUMBER A-1

Kelly (bntract
PROJECT _ Midland Uhits 1 &_l,_ JOB NO. 7220-101 SU BCONT R ACTOR . ._ DWaterin] @.___

S 5210.2 E 216.5 633.9
COO RDIN ATES SURFACE ELEVATION __ ___

3/30 A2 13DATE COVPLETED 4 /23/82 NO. 0F SAMPLESDATE STARTED

TYPE OF SAMPLES Grab and Bailer

DRILLING PROCEDURE

CASING DI AME TE RS (IN) DRILLING METHOD Cable 'Ibol ___

61.4'O.[137" DCD HOLE DI AMETER 17~ @ HOLE DEPTH

l. D -15 1/4" DT1 SPECI AL CONDITIONS 3.7' Of material in hotton of hole.

WE LL INSTALLATION

WELL SCREEN CONFORMANCE REPORT @ GRAVEL PACK TEST RESULTS @

8.5'
SCQEEN SLOT SIZE 0.018" SCREEN DI AMETER 6" p SCREEN LENGTH

3.9', 17.3', 32.O', 50.3CENTWALIZERS:

34 4'15.3' LENGTH OF RISER ABOVE SCREENLENGTH OF BLANK BELOW SCREEN
42.1 cu. ft.31.5' CALCULATED AMOUNT OF GRAVEL PACKLENGTM OF GRAVEL PACKED ZONE

44.6 Cu. ft. CIRCULATION DURING GR AVEL PACKING @ACTUAL AMOUNT OF GRAVEL PACK

44.0' THICKNESS OF SEAL 21 0'
CASAGRANDE TIP DEPTH

28.1 cu. ft.
TYPE OF SE AL Paster Flow - 713 Gmut CALCULATED AMOUNT OF SEAL

ACTUAL AMOUNT OF SEAL 28.1 cu. ft.

WELL DEVELOPMENT

TYPE OF DEVELOPMENT Intermittent PirT)im
DEVELOPING TIME 8 hours AMOUNT OF MATERIAL REMOVED <0.01 cu. ft. (esti

SAND CONCENTR A TION: (ppm by weight)
DURING DEVELOPMENT SPECt AL CONDITIONS none , , _ _ _ _

14FIRST TEST _ __ _

SECOND RETEST

THIRD RETEST

STATIC WATER LEVEL 28.0'/605.9 DATE 4/1/82 EDUCTOR SETTING NA

SUBCONTR ACTOR SUBMITTALS:

[j|y[i" 14MICHIGAN DEWATERING WELL RECORD 0

SUPERVISED BY
GEOLOGIST /H YDROGEOLOGIST.A .J.

Fiksdal/

D.9-5 M. D. Jahrson
gg



-.

PROACT jot ho. hEET NO. UpELL NO.

WELL LOG = =o*""^*2 '''
1 '2 A-2

(coonDi=ATEs
s,Te

bouth of Diesel Generator Building g S 5274.7 E 231
% eEGun Ct24PL E TE D OReLLEA ORILL MAKE ANO MODEL MOLESiZE TOTAL DEPTH 5AMPLES

d a-16-u2 1-21-82 Kelly bewatering Co. Bucyrus-Orie 22h 17" 54.9' 11

SCREE N DtA/ LENGTH /5 LOT EL TOP OF cASsNG Onousso SURFACE EL DEFTit/EL GROUNO WiATER LoGGEO SV GEOLOGl87tHYDROGEOLOG4ST:

b"/15.0'/s18 636.9 633.5 32.9'/600.6 T.H. Cullen/M.D. Johnson
CHICKEDSV. DATE APPROvtOSY: DATE

L . t. . Young 3-11-82 W.C. Paris, Jr. b-16-82

8
"

E 5
stEvaTio= g g y DEsCnerriO= A=OcLAssmeATion NOTES:

A %

a

bJJ.5 0

- u-29.O' Silty Clay, brown-orange Samples collected from this hole contain pea
; nottled, some 1ine- to coarse- gravel used to backfill pilot hole WA-2 at

gratned sand, occasional cobble. this location.
- (Fall) 0-3.0' Used 30" 0.D. tapered auger to drill
; I through frost zone.
. 3.0'-b.0' Drove 19.8" O.D. casing and cleaned
- out with 15" O.D. auger.

3--
.

.

4

t.nd of shit t 1-18-82 at 8.0'"
,

Start of shift 1-20-82
.

,

.

10 --
-

b; .

'

W
Yj

.
3

. >

a

.

15 ~

.

.

N

.

-

- 4
.

.

# [~ 20.0'-29.0' Sand content incredsing.

4

.

.

.

N-25
-

\ .-
.

l
. 6

'
.

-

Fill
604.5 29

, . 29.0'-45.0' Sand, brown, fine- to Lacustrine
n>dlum-grained, some silt.30 -

,

(Lacustrine)

1 i|ibi,

| 0}
- - 3-11-82

V.
g
v

Revision 14:_;.
12/82598.5 35 - ''

sA w ta Tvet srTe wELL NO.

Grab and batler South of Diesel Generator Building A-2

D.9-6,

[
L



_ _

LU/
PR CUE CT JCO NO. SH !T NO. WE LL NO.

WELL LOG m-' m *~" =
2 2 x-2

8
.

( DESCRIPTION AND CLASSIFICATION NOTES.ILf 610N
O j $

5

59u.5 35

.

.

.

.

'- 8 ,

.

.

.

3 9. U '-4 5. 0 ' Sand becomes gray.'

4U ~~ :

-

. . __ _ .__ _ _ t 1 _2 0 - 8 2 _s t _4 2_. O ' _ _ _ - - - - -Lnd of shit
-

-
9 '- dtart of Shift 1-21-62

.

.

.

Sud.5 45 -O
. 45.U'-53.U' Silty Clay, dark gray,
-

,
trace fine-gralned sand.

-
. (Lacustrine)

- 10 '

.

.

.

-

U -->

.

.

.

"

-11r
.

.

$
'

576.b 54.2
,- '

Lompleted hole 1-21-02

.
T.D.. 54.9', see well construction bee sample extrusion and fielo log for pilot

. summary. role WA-2.

.

-

l -

.
.

.

.

.

.

.

.

-

-

.

.

.

.

.

.

.

.

.

.

.

_

.

.

.

.-

i O
.

*ILL "ESAA8PLS TYPF SITE A-2
Baller South of Diesel G4 ._ rotor E.,1 ding

Pevision 14D . 5 - ,i
12/82

_



WELL CONSTRUCTION SUMMARY
MIDLAND UNITS 1 AND 2 JOB NO. 7220 WELL NO. A-2'"

G'
SITE South of Diesel Generator Building COORDINATES S 5274.7 E 231

DATE STARTED 3/2/82 DATE COMPLETED 3/5/82
GEOLOGIST /HYDROGEOLOGIST T.R. Cullen INSTALLED BYYelly Contract De=*'aterina Co.

EL TOP OF PVC 636.9636.7 EL OF TOP OF __

WELL CASING=
'

%" RISER PIPE

_ GROUND 633.5
4/@e//g '//g'// ELEVATION

Steel casing TEMPORARY _

BACKFILL -

E L/D E PTH 10 F NAi ,

CENTRALIZERr

6" NOMINAL DI AMETER (TEM PO R A RY)
:

SDR 21 PVC WELL CASING
EL/ DEPTH OF 630.3/3.2'TOP OF=

?; 6 G ROUT SEALF

e s ,:

j EL/ DEPTH Q OF 625.8/7.7',

'
%" SCHEDULE 40 M a

TH E R MOPLASTIC ,* g.,
RISER PIPE *

'4'.*

( ,,= | HOLE DIAMETER 17"i

C/ * GRAVEL PACK GRADATION:
.- -

-

7,jj .

SIEVE SIZE .g' _a_ .

EL/ DEPTH OF TOP OF 610.7/22.8'. , ,

DESIGNATION ACCEPTABLE RANGE -
Cr SPECIALLY GRADED

(NO.) OF % RETAINED f GRAVELPACK*
t_ l EL/ DEPTH E OF 605.8/27.7,

4 0-10 .'!
.

r- | CENTRALIZER
6 0 14

. _ _ _ EL/ DEPTH OF TOP 605.2/28.3'
8 6-22

. =.fi==2=5==3sa .. .
OF WE LL SCRE EN

*

=

12 14 31 ;
''16 24-40 'Mz:

20 35-51 MM *.*

30 51-67 . GG .*.
40 87 100 My * *

??E?$ -
.54 EN?i

6" NOMINAL DIAMETER 3#n3 599.7/33.8'*

s 18 CONTINUOUSLY SLOTTED '.7 M C# -

EL/ DEPTH E OF##=* !PVC WIRE WOUND WELL SCREEN
i- :==s=3s -

'

SCHEDULE 80-

.i=. g .M PVC COUPLINGS NA
*

,

. a=-s -- ., gg ....

==f.
.

= - - = +

, WM : .',

'

...

--
'

EllDEPTH OF BO1 TOM 590.2/43.3'- - ' _..

OF WELL SCREEN- ~-

J EL/ DEPTH E OF 589.8/43.7',

\' l i CENTRAllZER
'288. 4 / .

STONE PIEZOMETER TIP|
EL/ DEPTH POROUS - 6" NOMINAL DI AMETER* ',: s _ i i ,

*
s

- SDR 21 PVC WELL CASING--

,

578.8/ EL/ DEPTH OF BOTTOM OF W-- -- ':PVC WELL CASING AND CAP -

g. EL/ DEPTH OF 578.6/54.9'
BOTTOM OF HOLE54*7 (NOT TO SCALE) py;g9 74

o- n D.9-8 12/82



-

.

WELL INSTALLATION DATA SHEET
/ WELL NUMBER A-2

Kelly (bntract

PROJECT Midland thits 1 & 2 JOB NO. 722 M 0_1 SU BCONTR ACTOR Dwaterb Cb.

COORDIN ATES S 5247.7 E 231 SURFACE ELEVATION 63'4.5
, _ _ .

! / 2DATE STARTED DATE COMPLETED ___ NO.OF SAMPLES 11

TYPE OF SAMPLES Grab and Bailer

DRILLING PROCEDURE

CASING DIAMETERS (IN) DRILLING METHOD Cable 'Ibol
54.9'17" nctn HOLE DEPTHO.Q_17" UGU HOLE DI AMETER

l.D-_15 1/4" Iyr1 SPECI AL CONDITIONS 0-9.0' used l_9.8" O.D. casing.
0.2' of matorial in bottor of hole.

WE LL INSTALLATION

CELL SCREEN CONFORMANCE REPORT @ GRAVEL PACK TEST RESULTS @

SCREEN SLOT SIZE 0.018" _ SCREEN DI AMETER 6" i m SCREEN LENGTH 15.0'

CENTQALIZERS: 7.7's 27.7'. 33.8'. 43.7'

LENGTH OF BLANK BELOW SCREEN 11.4' LENGTH OF RISER ABOVE SCREEN 'Il 9'

42.6 cu. ft.31.9' CALCULATED AMOUNT OF GRAVEL PACKLENGTH OF GR AVEL PACKED ZONE

44.6 Cu. ft. CIRCULATION DURING GR AVEL PACKING @ACTUCL AMOUNT OF GRAVEL PACK
45.1' 19.6'

CASAGQANDE TIP DEPTH THICKNESS OF SEAL

29.O cu. ft.
TYPE OF SE AL Ku_tgr Flcw - 713 Grout CALCULATED AMOUNT OF SE AL

28.1 CU. ft.ACTUAL AMOUNT OF SEAL

WELL DEVELOPMENT

TYPE OF DEVELOPMENT InterInittent PUPT)iDQ
<0.01 cu. f t . 9,,37 hours AMOUNT OF MATERIAL PEMOVEDDEVELOPING TIMF

SAND CONCENTR ATION: (ppm by weight)
DURING DEVELOPMENT SPECI AL CONDITIONS none

FIRST TEST 0.0 __

SECOND RETEST _ _.

THIRD RETEST

!1 ! EDUCTOR SETTING NA
STATIC WATER LEVEL 32.9'/600.6 DATE

SUBCONTR ACTOR SUBMITTALS:
ReviUion 14

CICHIGAN DEWATERING WELL RECORD 0 i2fa7

SUPERVISED BY
G EOLOGIST/HYD ROGE OLOGIST _M .D. Johnson /

.,,9_9 T. R. Cullen
g, g



PHOa.!CT JOS NO. SME ET NO. WELL MO.

WELL LOG =='-==o= 722o i o-
.3

SITE COORDINATES

Soath of Di.sel Generator Buildinq S 5274.7 E270.1

( ) BEGUN COMPLE TE D DRsLLE R DRtLL HAKE AND MODEL MOLESIZE TOTAL DEPTM SAh.PLE S

w/
1-18-82 1-75-87 relly D..wa t e r a nq Co. Hocyrus-Erie 22W 17" 55.5, 12

$CRE EN D4A/ LENGTH /5 LOT EL TOP OF CAS NG GROUND SUR7 ACE EL DEPTHAL GROUND WATER LOGGED BY GEOLOGIST /MYDROGEOLOGIST;

6"/15.0'/#18 634.2 633.3 33.74'/599.56 T.R. Cullen/M.D. Johnson
CHECKEDSv. DATE APPROVED BY: DATE

L.E. Young 3-11-82 W.C. Paris, Jr. 6-16-82

8

ELEVATION g g y'E 3
description AND CLAssiriCATiON notes.

O t

5

631.1 0
.

'

0-32.0* Silty Clay, brown, orange 0-3.0' used 30" O.D. tapered auger to drill
' mottled, some fine- to coarse- through trost zone.

grained sand, some p a gravel,
2 1 occasional cobble. (Fill) 3.0-8.0' Dro,ve 19.8" O.D. casing and cleaned
,

out . tith 15 O. D. auger.
.

.

.

5 -

.

.

- 2
- End of shift 1-18-82 a t 8.0'

Start of shift 1-22-82

-

10 --
.

/ :
\ -

%
. ,

>-
,

M

~

15.0 - 20.0' Cindy clay.

.

_ 4
.

.

-

20 --
.

.

.

* C

-

.

.

.

25 -

.

.

- 6
- End of shi f t 1-22-82 at 28.0'

_ _ _ _ _ _ - _ _ _ _ - - - - - _ - -.
'

. Start of shift 1-25-82

- ,

30 --
.

7.

(01.1 12 .. -
Fill

*

) - 32.0'-47.0' Sand, brown, fine- to Lacustrine
d -

s '. medium-grained. (Lacustrine) 3-11-82c

:--

-

598.3 35

sA W U TYPE SITE WELL NO.

Grab and Baller South of Dia w l Generator Buildim A-1

D.9-10 Revision 14
12/82



. _

UtEl
PR(UECV JCO NO. SHE E T NO. wf LL NO.

WELL LOG -o-o = = ' ~ 2 >= 2- 2 ,_,

8
NOTE S

a LEecTiON oesCRIPTION AND CLASSIFICATION

5

598.3 35
-

| -

.

. ..

_

.

.

- 9::
.

40-
.

.

.

_.

_

.

.

It::
45

.

.

.

3 47
- 47.0 -54.8' Silty Clay, gray, trale

1ine-grained sand. (Lacustrine)
-

11
.

5 f.T-<
.,

.

.

.

1 ~.-

_ Completed hole 1-25-82
'

577.8 55.' /

| - T.D.:55.5, See well construction
- summary.
.

_

.

.

_

_

|
~

.

.

| _-
.

.

1
-

.
.

_

_

.

.

.

_

.

_

_

_

_

: I
.

..

_

Oi
.

m n NO.
SAMPLE TYPt $1TE

A-3
Bailer South of Diasal Generator Buildin2

Revtsior 14
D.9-11 17737.

1



WELL CONSTRUCTION SUMMARY
[ MIDLAND UNITS 1 AND 2 JOB NO. 7220 WE LL NO. A-3
N.)]

'

SITE South of Diesel Generator Buildin3 COORDINATES S 5274.7 E 270.1
DATE STARTED 3/3/82 DATE COMPLETED 3/4/82
GEOLOGIST /HYDROGEOLOGIST T.R. Cullen INSTALLED BYKelly QJntract Dewaterina 03.

EL TOP OF PVC 634.2634.1 EL OF TOP OF C_ WELL CASING%" RISER PIPE
-

=

#/@'//F 3/g'// ~
GROUND 633.3

_

ELEVATION
Steel casing TEMPORARY

BACKFILL "

L E L/D E PTH 10 F NA
r' CENTRALIZER

SDR 21 PVC WELL CASING
_ (TEM PO R ARY)6" NOMINAL DIAMETER
'

EL/ DEPTH OF 627.3/6.0'TOP OF

?.f V-. . .

=

GROUT SEAL
,8 g *,7

I OF 623.4/9.9'j g EL/ DEPTH t.

'%" SCHEDULE 40 * *
T HE RMOPLASTIC :=' ' . 's g.,

RISER PIPE *

.

[O) *: =
1.-

| HOLE DIAMETER
17a

() * GHAVEL PACK GRADATION: |.j,
e -' r.

SIEVE SIZE
~

* _ EL/ DEPTH OF TOP OF 609.2/24.l'
DESIGNATION ACCEPTABLE RANGE

- SPECI ALLY GRADED
(NO.) OF % RETAINED f GRAVELPACK*

t | EL/ DEPTH I OF 603.4/29.9,E
4 0-10 t

_

I CENTRALIZER
6 0 14 ;I __- EL/ DEPTH OF TOP 602.9/30.4'
8 6-22 OF WELL SCREEN

12 14-31
. geassi ;.-r'

''16 24-40
~

= dfMK :
**20 35 51 cr=*

30 51-67 Z *

40 87-100 M=2 **

6" NOMINAL DIAMETER 5?ig - 597.3/36.0'
IEP H t OFPVC IE OUND LL C N . .

.. yf__ ,Mg PVC COUPLINGS IG

Er;.'
.

.' W5^-'

. . p='rm:,..-

' . *M .|
;|M - .

''

g33'..

_% _= u. EL/ DEPTH OF BOTTOM 587.9/45.4'~~ ~

n 1 OF WELL SCREEN
I'i(,)' 586.2/ f

_ | EL/ DEPTH f. OF 587.6/45.7'
I CENTRALIZER

47.1'
STONE PIE 70 METER TIP|s_

~ '
EL/ DEPTH POROUS 2 6" NOMIN AL DI AMETER'

SDR 21 PVC WELL CASING-

577,9/ EL/ DEPTH OF BOTTOM OF
, 4. E L/DLPTH OF 577.8/55.5'PVC WELL CASING AND CAP - -= BOTTOM OF HOLE55.4, (NOT TO SCALE) Revision 14

u- 92 D.9-12 12/62



.

WELL INSTALLATION DATA CHEET
A-3E I WELL NUMBER

Kelly (bntract
NMterM @.PROJECT Midland thits 1 & 2 JOB NO. 7220-101 SUBCONTRACTOR

S 5274.7 C 270.1 633.3
COOR DIN ATES _ SURFACE ELEVATION _ _ . _ _ __

124/8/82 NO. OF SAMPLES1/18/82 DATE COMPLETEDDATE STARTED

Grab and BailerTYPE OF SAMPLE 5

DRILLING PROCEDURE

CASING DI AMETERS (IN) DRILLING METHOD Cable M 1
17" frrn HOLE DEPTH

*

0.n _17" rgrn HOLE DI AMETER
0-8.0 ' M 19. 8" O.D. casing.

l.D 15 1/4" arl SPECI AL CONDITIONS ____

0.7' flushed frcm hole during cleanina.

WE LL INSTALLATION

CELL SCRFtN CONFORMANCE REPORT @ GRAVEL PACK TEST RESULTS @

SCREEN SLOT SIZE 0.018" _. SCREEN DI AMETER 6" .ncrn SCR E E N LE NGTH __15.D ' ___ _

9.9', 29.9', 36.0'. 35.7'
CE NTR ALIZE RS:

31.3'
LENGTH OF BLANK BELOW SCREEN 10.O' LENGTH OF RISER ABOVE SCREEN

31.4' CALCULATED AMOUNT OF GRAVEL PACK 42.0 m ft.
LENGTH OF GR AVEL PACKED ZONE

ACTUAL AMOUNT OF GR AVEL PACK 39.6 cwit. CIRCULATION DURING GRAVEL PACKING @

07 l' THICKNESS OF SE AL 18.l'
CASAGR ANDE TIP DEPTH

25.3 cu.ft.
TYPE OF SE AL Master Flow - 713 N CALCULATED AMOUNT OF SEAL

30.6 cu.ft.ACTUAL AMOUNT OF SEAL

|
WELL DEVELOPMENT

j

|
TYPE OF DEVELOPMENT Intennittent Ptrpina

< 0.01 cu. ft. g st;7 hours AMOUNT OF MATERIAL REMOVEDDEVELOPING TIME

SAND CONCENT R ATION: (ppm by weight)
DUQlNG DEVELOPMENT SPECI AL CONDITIONS none

; FIRST TEST _ _ 0.2

SECOND RETEST. __ _ _ . _ _ _ . __ _ __.___________ _ _ _ _ . _ _ . _ _ . ._. _ _ _ - _ _ _ _

THIRD RETES1 _

_

33.74'/ 599.56 DATE 3/11/_82_ ___. __. EDUCTOR SETTING NA
STATIC WATE R LEVEL

SUBCONTR ACTOR SUBMITTALS:

IeViSion 14
CICHtG AN DEWATERING WELL RECORD C 12/62

SUPERVISED BY
G E O LOG I ST/H Y D R OG E O L OGIST ED. Jhonh . R . M lm

G7- se D.9-13



"L '"";.~ i " " " "' ' " ' '

WELL LOG ===u- -
A-4

COORDINATESS4 TE

South of Diesel Generator Building S 5275.1 E308.9

.

secuN coneetrTe o oniLten DR LL uana AND uOost NOLa sas TOTAL DePTN SAMPLES

1-19-82 1-28-82 Kelly Dewatering Co. Bucyrus-Erie 22W 1 *1 " S4.0' 12

$CRf(N OfA/LENGTM/ SLOT E L TOP OF C AstNG OROUNO SURF ACE EL DEPTN/tL OROUNO WATER LOGGED BY GEOLOG187/HYDROGEOLOGa5T:

6"/9.0'/e18 635.3 633.1 32.67'/600.43 T.R. Cullen

CHECatDSY. DATE APPROVED 0Y: DATE

L.E. Young 1-11-82 W.C. Paris, Jr. 6-16-92

8
"g :

g DESCRIPTION AND CLASSIFK4 TION NOTES.E LE V ATION a

0 7. %

5

61).1 0
- 0-32.0' Stity Clay , brown, orange Samples collected from this hole contain pea

~

mottled, some Tane-to coarse- gravel used to backfill pilot hole WA-4 at this-

grained sand, occasional pebbles, this location.
- 1 gravel, and cobbles. (Fill) 0-3.0' Used 30" O.D. tapered auger to drill
.

through frost zone.
- 3.0'-8.0' Drove 19.8" O.D. casing and cleaned

out with 15" O.D. auger.5

.

.

- 2
,

,_End of_sh_ift_1 _19-82_at_8._0' _ _ _ _ _ _ _
_ _ _ _ _

. Start of shift 1-26-82 at 6.5'

.

10 --
.

o : .

I

V'
.

3

.

.

.

.

15 --
.

.

-

- 4
-

.

.

20 -~
.

. >

.
'

.

fy
.

.

.

.

25 -~
.

.

.

- 6
.

.

~

. End of shift 1-26-82 at 30.0'
30 -.- - - - - - - - - - - - - - - - -

Start of shift 1-27-82.

7.

- Fill
'

*

- 32.0'-47.0' Sand, brown Lacustrine 1 3-11-82(,/ - med i um-g r a i nM. ( Lacus t r ine ) :-
" b i
.

'WR.I 15 -

1AuPLE TYPt SIT E MLL NO,

Grab and Haller South of Diesel Generator Bailefino A-a

Revision 14D.9-14 12/82



PR OJE CT #2"NO. SMEET NO. WE LL NO.

WELL LOG a =o -m = > = 2 -2 s_4

8
* #Z

t LE VATION $ DESCRIPTION AND CWFICATION NOTES.

3 5 !
5

598.1 35

.

.

.

.-

-

.

.

9 1:

40 - - :. .
. :J
.

.

.._.}

.

.

.10
..
'

.

45 [
<

.

586.1 47 '

- 47.0'-54.0' Silty Clay, gray.
(Lacustrine)~

,

.

-L1
"O ~'

_ _ _ _ __ 27-82 a_t 51.0'End of shift 1_-
<

- - - - - - - -
"

,
Start of shift 1-28-82

.-,

_ /
f/~\2
'/ Completed hole 1-28-82/
'''579.1'34

_ T. D. 54.0', see well construction !;ee ; ample extrunion anit field 100 of pi l <.t
- summary. hole WA-4.
.

.

.

.

.

_

.d

.

.

.

.

.

.

.

.

.

.

.

_

.

_

_

_

_

.

.

.

i O
-

* ELL NO-
SAmeLa Tver sirr

Baller Soa*h of Diesel Generator Buildinq A-4

ReViciOD 14
D . 9 - 1 s.r

1 z_ / 8 2



- WELL CONSTRUCTION SUMMARY
'/ MIDLAND UNITS 1 AND 2 JOB NO. 7220 WELL NO, A-4

V SITE South of Diesel Generator Building COORDINATES S 5275 E 309

DATE STARTED 3/2/82 DATE COMPLETED 3/4/82

GEOLOGIST /HYDROGEOLOGIST T.R. Cullen INSTALLED BYKelly Contract Dewaterinc (b.

634.1 EL OF TOP OF _ EL TOP OF PVC 635.3
%" RISER PIPE

- WELL CASING=

633.1
_ GROUND

Steel casing TEMPORARY
"BACKFILL

i EL/D EPTH k O F NA
CENTRALIZER,

6" NOMINAL DIAMETER (TEMPOR AR Y)
SDR 21 PVC WELL CASING

_ -

EL/ DEPTH OF 628.2/4.9'TOP OF=
0 *

-, t'.l GROUT SEAL
b ' ;:
j , . EL/ DEPTH Q OF 624.3/8.8'.

' #
%** SCHEDULE 40 ,* ..

THE RMOPLASTIC - ' 'a' -

.,g-

RISER PIPE "
-

'4'' *
.. ..

| HOLE DIAMETER 17"i *:, =

V * GR AVEL PACK GR ADATION: .. j ..1.
.- :- ,

SIEVE SIZE I
. .

EL/ DEPTH OF TOP OF 610.0/23.1'*-
DESIGNATION ACCEPTABLE RANGE F -

- SPECIALLY GRADED
(NO.) OF % RETAINED GR AVE L PACK *

4 0-10 r
~

l EL/ DEPTH ( OF 604.2/28.9'i_

l CENTRALIZER
6 0 14 EL/ DEPTH OF TOP 60'L 7/29.4 8|

::== .. -
_.

8 6-22

'h-h :
. OF WELL SCREEN

*-

20 35-51 x3:==z ~ '
*

30 51-67 g_c
40 87-100 = =- ] *

*

_

La .

6'' NOMINAL DI AMETER -
.. NA

# 18 CONTINUOUSLY SLOTTED ".?=_- *

EPTH OFPVC WIRE WOUND WELL SCREEN i. g- ,.7
U* *rr. PVC COUPLINGS NA,

i

'

, - .

i==7W _h
-

:-.==_= .s.-
m_

,KZ '

.,

~N-11-
*

.

.; d5555 '. ' <
, .g_.==. ,
'

.=~i~~'=

NM -. EllDEPTH OF BOTTOM 594.7/38.4'--~ u
-

OF WELL SCREEN~-

O) j
,' I EL/ DEPTH E OF 594.3/38.8';
fC '39 3 . 0 / I CENTRALIZER

40.l'
STONE PIEZOMETER TIP|

EL/ DEPTH POROUS 6'* NOMINAL DI AMETER' '

, c
SDR 21 PVC WELL CASING= ".

579,1/ EL/ DEPTH OF BOTTOM OF - j.:
-

E L/ DEPTH OF 579.1/54.0'PVC WELL CASING AND CAP
,

~'c BOTTOM OF HOLE
"

54.0,
(NOT TO SCALE) Revision 14

61- n D.9-16 12/62
|



_

WELL INSTALLATION DATA 3HEET
/ WELL NUMBER A-4

Kelly Contract

PROJECT Midland LTtits 1 & 2 JOB NO. 7220-101 SUBCONTRACTOR Mterh W.

S 5275 E 309 SURFACE ELEVATION 633.1COO R DIN ATES

DATE STARTED 1/19/82 DATE COMPLETED 4/9/82 NO. OF SAMPLES 12

TYPE OF SAMPLES Grab and Bailer

DRILLING PROCEDURE

CASING DI AMETERS (lN) DRlLLING METHOD Cable 'Ibol
54.0'0 0 37" UN HOLE DIAMETER 17" DOU HOLE DEPTH

l. 0 151/4" nrri SPFCI AL CONDITIONS 0-8.0' used 19.8" O.D. casina,

WE LL INSTALLATION

CELL SCREEN CONFORMANCE REPORT @ GRAVEL PACK TEST RESULTS @

9.0'
SCREEN SLOT SIZE 0.018" _ SCREEN DI AMETER 6" non SCREEN LENGTH

8.8', 28.9', 38.8'CENTR ALIZE RS:

LENGTH OF BLANK BELOW SCREEN 15.6' LENGTH OF RISER ABOVE SCREEN 31.6'

30.9' 41.3 CU. ft.
LENGTH OF GRAVEL PACKED ZONE CALCULATED AMOUNT OF GRAVEL PACK

39.6 Cu. f t_*_ CIRCULATION DURING GRAVEL PACKING @ACTUAL AVOUNT OF GR AVEL PACK __

40.l' THICKNESS OF SEAL 18.2'CASAGRANDE TIP DEPTH
32.O cu. ft.

TYPE OF SE AL .tster Flcw - 713 h CALCULATED AMOUNT OF SEAL

35.7 cu. ft.ACTUAL AMOUNT OF SEAL

WELL DEVELOPMENT

TYPE OF DEVELOPMENT Intemittent Ptrping

DEVELOPING TIME 8 hours AMOUNT OF MATERIAL REMOVED _ _<0. 01 cu. ft. (est)

SAND CONCENTRATION: (ppm by weight) none
DURING DEVELOPMENT SPECI AL CONDITIONS

FIRST TEST 0.2

SECOND RETEST _

THIRD RETEST

STAVIC WATER LEVEL 32.67'/600.43 DATE 3/11/82 EDUCTOR SETTING MA

SUBCONTR ACTOR SUBMITTALS:

lleVicion 14
MICHIGAN DEW ATERING WELL RECORD 0 12fe2

SUPERVISED BY
M. D. Johnsen/GEOLOGIST /HYDROGEOLOGIST
T. R. Cullen

G7. se D.9-17



PROJE CT JOB BEO. SHE ET NO. Uut LL EGO.

WELL LOG =~o u= ~o 2 mo o'
1 2 A-5

Sirt COORDINATES

South of Diewl Generator Duildinq S 5194.9 E 258.9
SEGUN COMPLETf D DRILL E R DRILL tAAKE AND heODEL MOLE 512E TOTAL DEPTM SAh6PLES

\
2-11-62 4-29-82 relley Dowatering Co. Bucyrun-Erie 60L 17" 63.6' 16
SCRE E N DI A/L f MGTM/5t OT EL TOP Of CA& SNG OROUNO SURF ACE EL DEPTH /EL GROUND UBATER LOGGED BV GEOLOGasT/HYDROGEOLOGIST:

6"/23.I'/s18 6 37.0 633.0 32.0'/601.0 A.J. Fiksdal/M.D. Jonnson
CHECKEDSV. DATE APPROWED SY: DATE

L.E. Youny 6-10-82 W.C. Paris, Jr. 6/18/82

8
E : "

g DESCRIPTION AND CLAS$1FICATION NOTES.E L E V A flON a

?. >
5

631.0 0
- 0-8.0' Silty Clav, gray some sand, Well A-5 was relocated 4.0' south of pilot

fine to iiUdium qrav,el hole WA-5.," some
with occasional larger rebbles.

0-2.0' used 30" tapered auger to drill through
, y grigt)

frost zone.

2. 0-8. 0 ' 3 rove 19.8" O.D. casing and cleaned
~

out with 15' O.D. auger.
- -

-

-

- 2
.

~

Fnd of shift 2-11-82 at 8.0' __,

8.0'-10.0' Clayey Sand, gray, f ine- Start or shift 1-24-82
; 3

grained, hard. (Fill)
'

62).O 10-- J
. 10.0'-30.0' Silty Clay, gray and
- brown, fine-to coarse-grained sand,s
- fine gravel. (Fill)j

V
. 4

: /
-

a

15---
-

.

Pnd of shift 3 24- _ _ _ _ _ _ -92_at 10.0'-
,-

_ - - _ _ - - _ _ -.

Start of shift 3-25-82- 2

20 -- 20.0' Silty sand lens.

.

.

.

~

f.

.

25 . _

_

.-

.

- ,c

_

.

~

[En'
N11603.0 30

. 30.0-58.0' Sand, brown, fine- Lacustrine
- grained, silt. ( Lac us trine )

4 1 3-25-82
J - o =

| Revision 14
59a.0 3s - 12/82

SAesPLE TYPE SITE VWELL NO.

^^Grab an.t Ba i l..t c,a a t h of o t e s.. ! G..ne r a + 0 r B u t t h w

D.9-18



_

!W
PROJE CT C NO. SHttV NO. wt LL NO.

WELL LOG
a- - m ~a" = 2 2 A-5

8
* d2 NOTES.

DESCRIPTION ANO CLASSIPICATTONE LitfGTION

s

598.0 35
.

.

.

. -

9i'
_

!
-

End o' shift 3-2 5- 82 at 10.0'~

i'
Start of shift 3-26-82

i 40 -- '-

.

'
.

-

~

|
-10 ,

|
.

43.0' Sand becomes grayer.
.

.

45 ~ '

.

.

.

e

-11 '
.

e .

\
.

*
.

"50 ---
.

.

- End of shift 3-26-A2 at *2.0'

Start of shift 3-29-82' -;7

6
-

f
~

I 35 -y

I : .

.13 -1

.

575.0 58 --

58.0'-63.6' Silty Clay, gray, silt. / .

-
' ( Lacus t r ine )

'

"14 . ,' laminations.
60 - , ,

- )
-

.

,

.

- -

Complated hole 1-29-R2
-; c,

, See sample extrusion and field log for pilot~ ~

T. D. : 6 3. E ' , See well construction hole WA-5.- summary.
-

.

.

n
.

i .

,

|

1
-

I :
_

.

-

.

.

.-

g.

I
. p

-

~

wtLL NO.
SITE

SAMPLE TYPE A-5
Dailer South of Diesel Generatnr Buildin,

nevision 14D.9-19 12/S2



WELL CONSTRUCTION SUMMARY
MIDLAND UNITS 1 AND 2 JOB NO. 7220 WELL NO. A-5\s)

SITE South of Diesel Generator Building COORDliJATES S 5194.9 E 258.9

DATE STARTED 4/19/82 DATE COMPLETED 4/20/82

GEOLOGIST /HYDROGEOLOGIST T.R. Cullen INSTALLED BYKelly Contract Dewaterina Co.

EL TOP OF PVC 637.0637.0 EL OF TOP OF _

WELL CASING=
-

%" RISER PIPE

_ GROUND 633.0

Steel casing TEMPORARY
~ =BACKFILL

E L/D EPTH l O F IMl__
CENTRALIZER'

SDR 21 PVC WELL CASING
~

. (TEM PO R ARY)6" NOMINAL DIAMETER _

EL/ DEPTH OF
_ 627.5/5.5'

..

$ F. -..

- TOP OF.

GROUT SEAL''

j ' ,cs

j _ EL/ DEPTH Q OF 617.7/15.3'.:
~

CENTRALIZER%" SCHEDULE 40 4 4

T H E RMOPLASTIC a-Ei- -

*
, $.(RISER PIPE -

/7 h #
U i '. ,= | HOLE DIAMETER 17"

* GRAVEL PACK GR ADATION:
- C .t-

;. :!: { ,"

SIEVE SIZE -T: -'. s EL/ DEPTH OF TOP OF 604. 5/28.5'
'

C
DESIGNATION ACCEPTABLE RANGE SPECIALLY GRADED

GRAVELPACK**

(NO.) OF % RETAINED 4

t i EL/ DEPTH E OF 601. 2/31.8'
S| f

~_

l CENTRALIZER4 0 10
6 ai4

. EL/ DEPTH OF TOP 599.7/33.3'
8 OF WELL SCREEN

12 . 5_g .
16 24-40 ====== :''

.' bzi 75:
'

20 35 S1 '

30 51-67
40 87 100 L= =. = - -

= - _ _ ..

6" NOMINAL DI AMETER 5"6.0/37.0'
51 5s 18 CONTINUOUSLY SLOTTED ' . * ~

EL/ DEPTH E OFPVC WIRE WOUND WELL SCREEN L=WT= .-
1=_- a- ;* . * SCHEDULE 80
MM .-g PVC COUPLINGS 586.0/47.0'

,
*

.

i+_=.

. RI%. =. w/centrall::er,

,

.:. 325esa !~
= = = -.

'.
- a== = ;

_ .-

![$]- '.'. . .

p2 -'

MN 5 ElJDEPTH OF BOTTOM 576.6/56.4'u-

O
' ~

OF WE LL SCREEN

(-,) j i
- EL/ DEPTH [ OF 575.5/57.5'

574.1 / CENTRALIZER
58.9

STONE PIEZOMETER TIP|
-- 6" NOMINAL DI AMETEREL/ DEPTH POROUS ' *

,--- ' SDR 21 PVC WELL CASING. .

PVC WELL CASING AND CAP -
41gg,g EL/ DEPTH OF BOTTOM OF q--

-- '
EL/ DEPTH OF 569.4/63.6'
BOTTOM OF HOLE63.0, (NOT TO SCALE) gg4 )4

un D.9-20 12/ G_



- -_ ,. . - - -

WELL INSTALLATION DATA SHEET

WELL NUMBER A-5

Kelly (bntract
hterim Q.PROJECT d dland Chits 1 & 2 JOB NO. 7220-101 SUBCONTRACTOR

COOR DIN ATES SURFACE ELEVATION 633._0S 5194.9 E 258.9

152 /11/82 DATE COMPLETEL 4 /26 /82 NO. OF SAMPLESO ATE STARTED

Grab and BailerTYPE OF SAMPLES
,_

DRILLING PROCEDURE

CASING DIAMETERS (IN) DRILLING METHOD Cable 'Ibol
63.6'

O.Q 17" rKrn HOLE DIAMETER 17" UUU HOLE DEPTH

0-8.0' used 19.8" O.D. casing.1. D 15 1/4" rm - SPECI AL CONDITIONS
0.6' of raaterTal in bottom of hole.

WE LL INST AL LATION

WELL SCREEN CONFORMANCE REPORT @ GRAVEL PACK TEST RESULTS @

SCREEN SLOT SIZE 0.018" _ SCREEN DI AMETER 6" im SCREEN LENGTH 2_3 .1 '

15.3', 31.8', 47.D', 57.S'CENTQ ALIZE RS:

LENGTH OF BLANK BELOW SPREEN 6.6' LENG'" OF RISER ABOVE SCREEN 32.3'

46.1 cu. ft.34.5' CALCULATED AMOUNT OF GRAVEL PACKLENGTH OF GR AVEL PACKED ZONE

49.5 cu. ft. CIRCULATION DURING GR AVEL PACKING SACTUAL AMOUNT OF GRAVEL PACK
23.0'58.9' THICKNESS OF SEALCASAGRANDE TIP DEPTH
32.2 cu. ft.

TYPE OF SE AL Master Flcv - 713 Gro'Jt CALCULATED AMOUNT OF SEAL

33.2 cu. ft.ACTUAL AMOUNT OF SEAL

WELL DEVELOPMENT

TYPE OF DEVELOPMENT Intermittent Ptrping

DEVELOPING TIME 8 hours AMOUNT OF MATERIAL REMOVED <0.01 cu. f t . -(est)

SAND CONCENTR ATION: (ppm by weight)
DURING DEVELOPMENT SPECI AL CONDITIONL none

0.1FIRST TEST _

| SECOND RETEST

THIRD RETEST

|

STATIC WATER LEVEL _12. 0 ' /6 01 0 DATE__ 3/25/92 EDUCTOR SETTING NA

SUBCONTR ACTOR SUBMITTALS:
PeViniOD 14

MICMIGAN DEWATERING WELL RECORD 0 12/e2
i

SUPERVISED BY
M. D. Joh_nson/GEOLOGIST /HYDROGEOLOGIST
A. J. Fl}.sdalD.9-21,t ge

|
<



- --- - - _ - - - -

_

PROJE CT JOB seO. SHEET NO. M LL NO.

WELL LOG "" = = = o' 7"a '
1 2 B-1

SITE COORDINATES

Diesel Generator Butiding S 5050 E 254
SEGUN COMPLE TE D DRILLER DRILL MAKE ANO MODEL MOLES 42E TOTAL DEPTM SAMPLES

4 -16 - 6 .' 4-21-b2 Kelly Dewatering Co. Bucyrus-Erie 22 W 17" 55.9' 14

SCREEN DaA/ LENGTH /5 LOT EL TOP OF CASING QRouse0 SURPACE EL DEPTH /E L GROUND utATER LOGGED SV GEOLOGIST /HYDROGEOLOGIST:

6"/13.5'/el8 637.3 634.3 23.7'/610.6 M.D. Johnson
CHECKEDsy DATE APPROVED SY: DATE

A.J. Fixsdal 6-15-82 h.C. Paris, J r. 6-18-82

8
sy

f y DESCRIPTION ANO CLASSIFICATION idOTES:E L E V A Tion a

3 %
5

b34.J u

633.8 v.b i " ,i-U.5' Gravel, gray, fine to Well B-1 was relocated 11.0' t.outh and 6.0'
. fedium, some fine- to coarse-grained east of pilot hole WB-1.
- nand. (Fill)
-

A.5'-5.5' L nd, brown, coarse- 0-2.0' iland dug starter holeg

: wained, occasional 12 ne gravel.
. (Fall)
.

5 -
628.8 5 . *-

% 5.5'-6.5' Sand, brown, medium- to- 3
Grout from hole COE-9A.t,2 7. 6 b.5 . . c. coarse-grained, pieces of grout,

" "M \ occasional fine gravel. (Fall)- 4 f. 6
I 6.5'-R.0* _ Concrete mudmat (Fill)020.3 8 . u-

- 8.0'-23.0' Silty Cly , brown, some
- fine- to medium-grained sand,

tu - occasional fine gravel. (Fill)
~.b
.

.

-

__

_

$ End of shift 4-16-82 at 15.0'
_ ----------------

lb 5 tita r t of shift 4-19-82
.

6

.

.

__

.

.

20 -

.~.7
.

.
4-16-82t,11. 3 ;3

~~
. 43.0'-36.0* dand, brown, tine- to

. graineo, little stit.
end of snift 4.-19-82 at 25.0'

2-

}
start at shitt 4-20-82

.

.

- ,

.

.

.

.

Su -

. v

.

\
*

4

'~)
-

_

Revision 14"
12/82593.3 33 y

taapLE TVM SITE MLL NO.

Grab and baller Dgesel Generator Building h-1

D.9-22

|



_

D&/
PR OJECT jog NO. SMEET NO. wf LL NO.

WELL LOG - - = rs m or n= 2 2 a-1-

8
. s

( DESCRIPTION AND CLASSIPICATION NOTESE LEVATION
3 3 <

a

599.J 35
.

.

"

10

- Fill
5 9 fs . 3 ja

- Jb.0'-48.0' Sand, brown, fine- Lacustrine
- < grained, little silt.
- (Lacustrine)

4U '
. 11 ;

.

.

End of shift 4-20-82 at 43.0'
.,_": _ __ _ __------------

. otart ot shift 4-21-82
.

.

45 -
- 12

'

-

- /[j.y.;
-

566.3 46 ,-

46.U'-55.9' Clay, gray, trace. ,

- - fine-grained sond, trace angular
-

'

lgrivel, clay is thinly laminated.
Su - s;.icustrine)

~
13

,.

. ,

.

- 53.U* No grovel.

.

. 14

SS - Completed hole 4-21-62.

'
$76.4 55.'s

_ T. D. 55.9', bee well construction See sample extrusion and field log of pilot
summary. hole Wu-1.

_.

.

.

_

.

!
~

.

.

.

.

.

.

"

~
I

!

.
-

t "

.

-

' _.

~

,
.

!

i
.

-

'
_

.

.

.

.

4I

.

-

-

"'""'
pue a RTE
t$a t Ia Tyre b- 1er Diesel Generator Building

Revinion 14D.9 ,3
1 ;' / 0 ;'



_

. WELL CONSTRUCTION SUMMARY
B-1MIDLAND UNITS 1 AND 2 JOB NO. 7220 WELL NO.

SITE tbrth of Diesel Generator Buildin3 COORDINATES S 5053 E 254 '

DATE STARTED 4/15/82 DATE COMPLETED 4/26/82

GEOLOGIST /HYDROGEOLOGIST A.J. Fiksdal INSTALLED BY Kelly Q3ntr:i.-t Desaterun W.

635.0EL TOP OF PVC635.0 EL OF TOP OF C_ WELL CASING%" RISER PIPE =
-

.

\ '// ~
GROUND 634.3

- _

\ ELEVATIONh/g\ //6 v/tV
Steel casing TEMPORARY

-

BACKFILL

E L/D E PTH 10 F NA
' CENTRALIZER

6" NOMINAL DI AMETER ._ (TEM PO R A R Y)
SDR 21 PVC WELL CASING

~

EL/ DEPTH OF 626.0/8.3'TOP OF=r- . . . .
'

-i f.: GROUT SEAL$'

y ,.<
,

j [_ EL/ DEPTH Q OF 623.9/10.4'.-

%" SCHEDULE 40 a.
' '4; g..THE RMOPLASTIC '-~
:

RISER PIPE '.. f.
'

i % .. ' . .
*$ | HOLE DIAMETER 17"

i =

(/ * GHAVEL PACK GRADATION:
'

{- '1-

.- -

. . ,

SIEVE SIZE -I
_a.

* - EL/ DEPTH OF TOP OF 608.0/26.3'
DESIGNATION ACCEPTABLE RANGE F .

- SPECIALLY GRADED
(NO.) OF % RETAINED GRAVEL PACK *"-

4 0 10 .
r

_ ! EL/ DEPTH IE OF 604.0/30.3't

1 CENTRALIZERc

6 0 14 _ . - EL/ DEPTH OF TOP 602.3/32.0'
8 6 22 .e_ OF WE LL SCREEN

'

12 14-31 - - - _ ,, * -
16 24-40 --*,
20 35 51

=
f-

*

30 51-67 . fEks=ses '.
40 87-100 ; as =e - -

. 5Zisii I.
i=_ X =^

6" NOMINAL DIAMETER .g=====' NA
s 18 CONTINUOUSLY ELOTTED '.? A= -

--*

/ DEPTH OFPVC WIRE WOUND WELL SCREEN i ; ys ,,-|
E

Mj &=. PVC COUPL|.sGS
*

597. 9 /V _4 ',

| ' E ^_~ - -1

'

C $?S^-| .

. r--- 7 - s,
| - ' M =ae :

',' M_M__ . 4

1 .: 2=~=== .

'

| f=== = . . EL/ DEPTH OF BOTTOM 588.8/45.55
~

l OF WELL SCREENm,

/ \ k_ EL/ DEPTH E OF 587.7/46.6'I

( ,) 586.1/ f. CENTRALIZER

48 2'
STONE PIEZOMETER TIP|_,

-

;.'.. 6" NOMIN AL DI AMETE REL/ DEPTH POROUS '

i - . SDR 21 PVC WELL CASING
'

578.4/ EL/ DEPTH OF BOTTOM OF I
PVC WELL CASING AND CAPI --

4. EL/ DEPTH OF 578.4/55.9'y
- - -

BOTTOM OF HOLE- 55.9'
I (NOT TO SCALE) Revinion 14

p 92 D.9-24 12/82



WELL INSTALLATION DATA SHEET

/ WELL NUMBER _ B-1

Kelly Cbntract
D W atering W.

PROJECT Midland thits 1 & 2 JOB NO. 7220-101 SUBCONTRACTOR

634.3 ___S 5050 E 254 SURFACE ELEVATIONCOORDIN ATES

DATE STARTED 4 /16 /82 DATE COMPLETED 5/4 /82 NO, OF SAMPLES 14

Grab and BailerTYPE OF SAMPLES

DRILLING PROCEDURE

CASING DIAMETERS (iN) DRILLING METHOD Cable Tool
55.9'17" DOU HOLE DEPTHO.Q_37" DOU- HOLE DIAMETER

Excessive amount of soil adhering tol.D 15 U4" ry.r1 SPECI AL CONDITIONS
casina when pullod,

WE LL INSTALLATION

CELL SCREEN CONFORMANCE REPORT @ GRAVEL PACK TEST RESULTS @

13.S'
SCREEN SLOT SIZE 0.018" _ SCREEN DI AMETER 6" nan SCREEN LENGTH

10.4', 30.3', 46.6'
CENTnALIZERS:

10.4' LEhGTH OF RISER ABOVE SCREEN 32.7' -

LENGTH OF BLANK BELOW SCREEN

LENGTH OF GR AVEL PACKED ZONE 29.6' CALCULATED AMOUNT OF GRAVEL PACK 39.6 cu. ft.

ACTUAL AMOUNT OF GRAVEL PACK 40.6 cu. ft. CIRCULATION DURING GR AVEL PACKING @

CASAGRANDE TIP DEPTH 48 2' THICKNESS OF SE AL 1P 0'

TYPE OF SE AL Master Flow - 713 Grout CALCULATED AMOUNT OF SEAL 24.I ca. ft.
30.6 cu. ft.ACTUAL AMOUNT OF SEAL

WELL DEVELOPMENT

TYPE OF DEVELOPMENT Internittent Ptrping

i DEVElesolNG TIME 7 hours AMOUNT OF MATERIAL REMOVED <0.01 cu. ft. (est)

S.',,4D CONCENTR ATION: (ppm by weight)
DunlNG DEVELOPMENT SPECI AL CONDITIONS none

|

FIRST TEST 2. 3 _____

SECOND RETEST. _ ___
___ __ ___

THIRD RETEST

STATIC WATE R LEVEL _2 3. 7 ' /6_16 DATE 4/16/82 EDUCTOR SETTING MA

SUBCONTR ACTOR SUBMITTALS:
Revision 14

MICHIGAN DEWATERING WELL RECORD 0 127g,

SUPERVISED BY
M. D. Johnson /GEOLOGIST /HYDROGEOLOGIST
A. J. Fiksdal

D.9-25M s3

t



-

M M CT JOB NO. SHEET NO. WELL NO.

Wgg 3 ELL Lgg3gp CIDLAND UNITS 1 AND 2 7220 OF
1 2 B-2

Sa Tg COORDINATES

r% Liesel Generator Duilding S 5047 E200t
\ Se c.u= Courte TE D DRs LL E R DRILL MAKE AND MODEL MOLE 81ZE TOTAL DEPTH SAMPL ES

4-9-b2 4-15-H2 Kelley in wat er i ng Co. Bucyrus-l.rie 22 W 17" 55.6' 13
S( AtIN De A/t e NOTM/stof SL TOP 08 CAa:Nta QRouseo SURF Ace SL DGPTHNL OROUND WWATER LOGOED SY GEOLOGesT/HYDROGEOLOGIST:

f."/11.2*/elb b J '# . '> u 6J4.3 25.0'/609.3 A.J. Fiksdal/M.D. .lohnson
CHECdtDSY. DA TE APPROVED BY: DATE

L.E. Young 6-15-82 W.C. Paris, Jr. 6-1b-82

8
g : "

g gele vatioN description AND cLAssirecAT10N NOTES.

I
*

e

634.3 0

$-2 was relocated 7' north of pilot hole- U-7.6' Sand, brown, fine- to coarse- Wei
- Jroined, trace ca.t and line wb-2.

(eill). gravel. r

0-1.5' Hand dug starter hole.

-

b|--.,
.

d-

,
-

626.7 End of shift 4-9-82 at 7.6'

h[ P5 e.t'-r.U' Concrete nud-ta t . ( Fill ) btart of shift 4-12-82626.3 $ (>

-
~

e.0'-15.0' Sand, brown, coarse-
grained, some f ine gravel. (Fill)

to - 4

:
1v :

. -

__
,

5
619.J LS

"

15.u'-25.o' 311ty Clay, brown,. ,

- some fine- to coarse grained sand.
(Fr11)-

,

6

.

. i

.O ,,_
)

-
>

- ,

a

~

-
7

-

- -

- p 4-12-82
609.3 25 -

*
::=- End of shitt 4-12-82 at L O'

_ G~ 2 ', . 0 ' - 4 0 . u ' ,,a na , brown, tine- Start or shitt 4-13-b2s : q m n.. . umi;

A "

.

: J
au 2_s'

. q
Q -

s-

-
>f

v- -
9 - ,

-

,- .

;
Revision 14- -

:i sw. 3 is
m. ..

12/82
saasets Ytre s:Te MLL NO.

Ut at and fla11er Diesel Generator Buildina B-2

D.9-26



Pse OM CT Jos NO. SHEET NO. M LL MO.

WELL LOG == o -m - = = o'
2 2 e-2

8
" #Z

{ f f DESCP'sPTION AND CLAS$1FlCATION NOTES:
E LEV ATIO8e

O $ I

a

599.3 35

. ,

~10 /

_- i

. r

.

~ Fill

40 -"-

-
| 40.0'-45.0' Sand, brown, very fine- Lacustrine

," ; grained. (Lacustrine)

_ _________'-11 !. End of shift 4 13 82 at 43.0
_ - - - -

.
6 tart of shift 4-14-82

.

.

589.3 45 . --,

45.U'-55.b' Clay, gray, stift,
.

thinly laminated. (Lacustrine).
'

12 E at 46.O'
.

. _nd o_fs_h i f_t4_-14_-82- - - - - - - -

-
- Start et shift 4-15-62

.

.

50 __

.

.

.

-11-

9
-

55 -
'

Completed hole 4-15-82
578.7 5 5. tr

- T. D. 55.6', bee well construction See sa rr p le extrusion and tield log of pilot
- summary, hole Wu-2.
.

_.

.

.

.

.

.

.

- 1

. l

.

.

.

.

.

.

I

_~ |
_

-

.

.

~
|

. ,

-

-

9:
.

mLL NO.
S AMPLI TYPt SITE B-2

Dailer Diesel Generator Building
1

Revision 14
D.9-27 12/82

i



i

l

WELL CONSTRUCTION SUMMARY I

! 2MIDLAND UNITS 1 AND 2 JOB NO. 7220 WE LL NO.n)I
\ /

SITE North of Diesel Generator Building COORDINATES S 5047 E 200

DATE STARTED _ 4/9/82 DATE COMPLETED 4/26/82

GEOLOGIST /HYDROGEOLOGIST A.J. Fiksdal INSTALLED BYFelly 03ntract Des'aterino m,

EL TOP OF PVC 635.98635.98 EL OF TOP OF C_ WELL CASING=
'

%" RISER PIPE

_ GROUND 634.3

Steel canir.9 TEMPORARY
"BACKFILL

E L/D E PTH 10 F NAi ,

CENTRALIZER| -

SDR 21 PVC WELL CASING
'_

(T EM PO R ARY)6" NOMIN AL DI AMETER .

EL/ DEPTH OF 627.9/6.4'
TOP OF.

=--
. . .

'y W GROUT SEAL*-
.:

,s;g' ;:

j _ EL/ DEPTH C OF 623,2/11.l'L.

^
%" SCHEDULE 40 a.
TH E RMOPLASTIC

-

'i; (..;

RISER PIPE *

'. 4
-

i '
.

.

' | HOLE DIAMETER
17"O s *: :

( ,/ * GR AVEL PACK GR ADATION: $[ |.,.,1.
.- .- .r. .

|

]. Q _

SPECIALLY GR ADED
EL/ DEPTH OF TOP OF 608.7/25.6'SIEVE SIZE

DESIGNATION ACCEPTABLL RANGE ? .
-

(NO.) OF % hETAINED GR AVEL PACK *
i _ l EL/ DEPTH C OF 603.3/31.0'E

4 0-10 ", r i CENTR ALIZER
EL/ DEPTH OF TOP 601.6/32.7'6 0-14 _.-

8 6-22 w_m. ~'. OF WELL SCREEN
12 14-31 -_-- , , -

5 h-5 **

30 51-67 .4==~===~
40 87-100 E =T* -

._ ..

I E ;;-W_=
6" SOMINAL DIAMETER WZ' NA.

818 CUNTINUOUSLY SLOTTED ' ?1_ -

EL/ DEPTH t OF
. P,

PVC WIRE WOUND WELL SCREEN * =r= !| '

| . = _ - - - -*- SCHEDULE 80
' = - - Y. PVC COUPLINGS*

600_0 /u _ l',

=
s ..

- bnN-
prx f, )

,

..

! ~. 52M *.-
'5 ;; ==E

.3, .

k23 ''
...

- EL/ DEPTH OF BOTTOM 590.4/43.9'
' - OF WE LL SCRE EN

/] | G ! EL/ DEPTH E OF 588.9/45.4'
' | CENTRALIZER j( / 587.4/i

| 46.9' I
EL/ DEPTH POROUS -- 6" NOMINAL DIAMETER

STONE PIEZOMETER TIP
-, ~

. SDR 21 PVC WELL CASING
578.7/ EL/ DEPTH OF BOTTOM OF

PVC WELL CASING AND CAP --

;. EL/ DEPTH OF 578.7/55.6'~y
-: BOTTOM OF HOLE- 55 6' (NOT TO SCALE) Revicion 14|

'

| D- n D.9-28 12/8-
_



_ - -

WELL INSTALLATION DATA SHEET
B-2WELL NUMBER

Kelly Contract

PROJECT M dland thits 1 & 2 JOB NO. 7220-101 SUBCONTRACTOR h*M D*

S 5047 E 200 SURFACE ELEVATION 634.3COO RDIN ATES

DATE STARTED 4/9/82 DATE COMPLETED 5/5/82 NO. OF SAMPLES ll

Grab and Bailer? YPE OF SAMPLES

DRILLING PROCEDURE

CASING DIAMETERS (IN) DRILLING METHOD Cable 'Ibol
55.6'17" UCE HOLE DEPTHO.Q 17" ncrn HOLE DIAMETER

nOnei.n 15 1/4" e SPECI AL CONDITIONS

WE LL INSTALLATION

WELL SCREEN CONFORMANCE REPORT @ GRAVEL PACK TEST RESULTS @

11.2'
SCRE EN SLOT SIZE 0.018" SCREEN DI AMETER 6" nce SCREEN LENGTH

11.l', 31.0', 45.4'CENTRALIZERS:

' 27 3'3 LENGTH OF RISER ABOVE SCREENLENGTH OF A ANK BELOW $CREEN *

30.O' CALCULATED AMOUNT OF GRAVEL PACK 40.1 cu. ft.LENGTH OF GR AVEL PACKED ZONE

ACTUAL AMOUNT OF GRAVEL PACK 39.6 cu. ft. CIRCULATION DURING GR AVEL PACKING @

CASAGRANDE TIP DEPTH __ . 46.9' THICKNESS OF SEAL 19 2'

26.7 Cu. ft.
TYPE OF SEAL Master Flow - 713 Gmut CALCULATED AMOUNT OF SEAL

29.1 cu. ft.ACTUAL AMOUNT OF SEAL

WELL DEVELOPMENT
,

TYPE OF DEVELOPMENT Intermittent PtrT>ing

DEVELOPING TIME 8 hours AMOUNT OF MATERI AL REMOVED __<0. 01 cu. ft. (est)

SAND CONCENTR ATION: (ppm by weight)
"0""

DURING DEVELOPMENT SPECT AL CONDITIONS

FIRST TEST 1.3

SECOND RETEST __

THIRD RETEST

STATIC WATER LEVEL 25.0'/609.3 DATE 4/12/02 _ _ _ _ _ _ _ _ _ EDUCTOR SETTING MA

SUBCONTR ACTOR SUBMITTALS:

14h| MICHIG AN DEWATERING WELL RECORD 0 nevision
12/82

|
SUPERVISED BY

GEOLOGIST /HYDROGEOLOGISTM. D. Johrson/'

g.sg D.9-29 A. J. Fiksdal



_

w

PR MCT jog asO. SHEET NO. WWELL NO.

WELL LOG -o'= o = = o2 22'a o'
1 2 u-3

SIT E COORDINATES

N Diesel Generator building S 5133.3 E 200 i

BEGUN COMPLE TE D DRILLER ORILL tf AKE ANo tsODEL hGLE ss2E TOTAL DEPTM SAtePLES
N

1-19-64 1-27-82 Melly Dewatering Co. Bucyrus-Erie 60 L 17" 65.3' 16
$CREIN Of A/ LENGTH /5 LOT EL TOP 07 CA&aNG QROuteD SURFACE EL DEPTHML GROUND WATIR LOGGED AY GEOLOGitT/HYDROGEOLOGIST:

t"/d.9'/e18 635.4 633.8 35.12'/598.68 T.R. Cullen/M.D. Johnson
CHECK E D av. DATE APPROVED BY: DATE

L.L. Young 6-10-b2 W.C. Paris, Jr. 6-18-82

8
, . a

f y DESCRIPTION AND CLA88176 CATION NOTES:E LE V A TION

3 %

$

633.6 0

- b-2.0' Gravel, gray, roadbed. Samples collected from this hole contain pea
- 1 (Fall)
~

gravel used to backfall pilot hole WB-3 at

g,,g j _
_ this location.

- 2. 0 '-6. 5 ' ba nd , orange, tine- to 0-2.0' Used 30" O.D auger to drill through
- course-grained. (Fill) trost zone.

- 2. 0 '-6. 5 ' D rove 19. 8" O. D. casing and cleaned
- 2 out with 15" O. D. auger.

5-

5 End of shift 1-19-82 at 6.5'
ea 7. 3 6.5 "

. >p o.5'-e.0' Loncrete, gray, mudmat. 6 tart of shift 1-25-82
- ,aji (Fill)

' ' * #
.o.0'-10.0' Sand, orange, fine- to Drilled through mudmat with 20" O.D. bit,

- coarse-gralled. (Fill) set 17" casing.

e,23.b to
. [- ; 10.0*-32.0* bilty Clay, brown,

. - witn fine- to coarse grained sand.

( - nall)

,
-

4

w

-

3s ..__
.

4

.

. >

- 5
.

.

1
-

!
-

;0 --

,
*

i _

_

_

-
t>

a

5
, __ _ _ _of _ shift _1 _-25_-82 at 25.0'End,

_ _ - - - . . . - - - - - -

dtart ot shift 1-26-82_ ,

_

.
=

'

;

~
7

l
~

,

- .

.

JU -

~

-
=

- - 3 Fill
"A*D N

\ , , 32.0'-54.G' 5and, gray, fine- to Lacustrine'^',
wdlum-grained. (Lacustrine)

"
~

Revision 14
wo.a is . 12/82
SameeLi TYPt GrTE WELLNO.

b t .t li .i tis t it.t t l e g blege[ Geng.rdtor building B-3

D.9-30



057
PROJECT K] NO. SHE ET NO. WE LL NO.

WELL LOG 'o'a~o u~''s ' a~o r 722o =>
2 2 ue

8

f Of 9ChlPTION AND CLASSIPICAMON NOTES.ELEVOTION
o g %

5
598.8 35 n 3-10-82

-

.

.

__,
-

.

.

.

40 -
-

- Lnd of sh11t 1-26-82 ot 42.O'
,

"

Start of shitt 1-27-62
.

.

.

~

45 ll
'

.

.

.

.--.i
.

.

.

'0
; 12 .

,

.

.

.

--.:
-

-
ti

.

579.6 !> 4 '

54.0'-65.3' S11ty Clay, gray..

35 - (Lacustrine)

-

~
14

I N
.

.

__,

. ,

ou -
-

.

. 15
-

.

. .

.

.me e'

_~,16
, sob.$ h5 4 -

Completed hole 1-27-82

,
,

1.D. 65.3', See well construction bee sample extrusion and field log at pilot
. summary, tiole WB-3
.

.

I
.

-

.

.

.

-

-

|
~

1 -

O
'

:
SAMPLE TYPt SITE wtLL NO.

Hallet 1>1esel Generator building B-J
- . , .

I;.9-31 R e v i t:i o n 1*,

12/02

- _ _ _ - _ . - _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



.

WELL CONSTRUCTION SUMMARY
[O . MIDLAND UNITS 1 AND 2 JOB NO. 7220 WE LL NO.
't,)

SITE South of Diesel Generator Buildin3 COORDINATES S 5133.3 E 200

DATE STARTED 2/24/82 DATE COMPLETED 3/1/82

GEOLOGIST /HYDROGEOLOGIST T.R. Cullen INSTALLED BY Yelly (bntract Dc'waterim (b.

635.4EL TOP OF PVC635.4 EL OF TOP OF C_ WELL CASING'

%" RlSER PIPE r

_ GROUND 633.8

Steel casin3 TEMPORARY
7BACKFILL

l

EL/ DEPTH k OF FMi ,

CENTRAllZER'

SDR 21 PVC WELL CASING
~

, (T EM PO R ARY)6" NOMINAL DI AMETER _

EL/ DEPTH OF 627.3/6.5'
. TOP OF-- =

Q f.. GROUT SEAL' ? .-
: - . . .,

616.1/17.7'
. _ EL/ DEPTH Q OF

3 SCHEDULE 40
'';*; g.,
=

TH E RMOPLASTIC "

RISER PIPE *

.(..

*: ' . .*
-, . ,

( ') *) | HOLE DIAMETER. =
'v' * GRAVEL PACK GRADATION: |..',k

SIEVE SIZE b
_r; .. -

*_ EL/ DEPTH OF TOP OF 608.5/25.3'-

DESIGNATION ACCEPTABLE RANGE F -
- SPECI ALLY GR ADED

(NO.) OF % RETAINED f GRAVEL PACK *

4 0-10 r
_ l EL/ DEPTH E OF 596.1/37.7,tq -

I CENTRAllZER"

EL/ DEPTH OF TOP 595.5/38.3'6 0 14 _..

8 6-22 C= ?, OF WELL SCREEN
'

12 14-31 , g__ - ,,
16 24-40 = = = - ,

20 35 51 = = = = =* *
.

30 51 67 . Eh-e .
40 87 100 ; 2H3_ - -

, (= == . ,

zz =-

6" NOMINAL DI AMETER ' N N- IE
. ,

#18 CONTINUOUSLY SLOTTED '.F MfM '
/ DEPTH E OFPVC WIRE WOUND WELL SCREEN .i; '

;{ -,-

>
, g2-M .' PVC COUPLINGS pm

*
*

$f551
' '

k55 I'.
'

. sir .i
=*

.;hh'.'
' m-
t r_ . EL/ DEPTH OF BOTTOM 586.6/47.2'

p) ~~ ' ~
OF WE LL SCREENh

584.9/ P'_
EL/ DEPTH E OF 586.2/47.6'g

'v ^

48.9'-
STONE PIEZOMETER TIP - - - - '.

6" NOMIN AL DI AMETE REL/ DEPTH POROUS , _

" *

| SDR 21 PVC WELL CASING
| gg EL/ DEPTH Of BOTTOM OF . y--

-m -

BOTTOM OF HOLEPVC WELL CASING AND CAP '
4.- EL/ DEPTH OF 568.3/65.3''

62.3' (NOT TO SCALE) Revision 14
p 9: D.9-32 12/82



- ._. -

WELL INSTALLATION 9ATA SHEET
/ WELL NUMBER B-3

Folly (bntract

PROJECT Midland Units 1 & 2 JOB NO. 7220-101 SU BCONTR ACTOR Dwatering Q.

633.8S 5133.3 E 200 SURFACE ELEVATIONCOORDIN ATES

1!19/82 DATE COMPLETED 4/13/82 NO. OF SAMPLES 16
DATE STARTED

TYPE OF Sf YPLES _ Grab and Bailer

DRILLING PROCEDURE

CASING DI AMETERS (IN) DRILLING METHOD Cable E l
65.3'17" DU' HOLE DEPTHOn 17" DO' HOLE DI AMETER

0-6.5' used l_9.R" O.D. casing,,_.l.D _13_1/E" IYA__ SPECI AL CONDITIONS
1.0' of material in bottom of hole.

WE LL INSTALLATION

WELL SCREEN CONFORMANCE REPORT @ GRAVEL PACK TEST RESULTS @

8 9'
SCREEN SLOT SIZE 0.018" SCREEN DI AMETER 6" nan SCREEN LENGTH

CENTRALIZERS: 17 7'i 37 7'i 47.6

39 9'15.l' LENGTH OF RISER ABOVE SCREENLENGTH OF BLANK BELOW SCREEN

LENGTH OF GR AVEL PACKED ZONE 37.0' CALCULATED AMOUNT OF GRAVEL PACK 49.5 cu. ft.
52.5 cu. ft. CIRCULATION DURING GR AVEL PACKING @ACTUAL AMOUNT OF GRAVEL PACK

18.R'48*9' THICKNESS OF SEALCASAGli ANDE TIP DEPTH

TYPE OF SEAL Kis_tc_r Flw - 713 h CALCULATED AMOUNT OF SEAL 26.O cu. ft.

ACTUAL AMOUNT OF SEAL 28.1 cu. ft.

WELL DEVELOPMENT

TYPE OF DEVELOPMENT Intermittent Pttping

DEVELOPING TIME 8 hours AMOUNT OF MATERIAL REMOVED <0.01 cu. ft. (eit)
|

SAND CONCENT 9 ATION: (ppm by weight) none
DURING DEVELUPMENT SPECI AL CONDITIONS

,

1

FIRST TEST Q12

SECOND RETEST

THIRD RETEST
.

SYATIC W,. (E R LEVEL 35.12'/59R.68 DATE 3/l_0/82 E DUCTOR SETTING MA

SUBCONTR ACTOR SUBMITTALS:

Revision 14
MICHIGAN DEWATERING WELL RECORD L] 12/82

SUPERVISED BY
*

GEOLOGIST /HYDROGEOLOGIST

w s0 D.9-33
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PROJECT JOB 8;O. SME ET NO. yeELL No,

WEgLL Ly 1 2 D-4
g gg MIDLAND UNITS 1 AND 2 7220 OF

Sa Te COORDtNATES

Diesel Generator Dutiding S 5133.4 t; 273 2

) saGuN c(***t r ie u DRILL E R DRILL MAKE AND MODEL HOLE 412E T OT AL DE PTM SAMPLES

V l-20-82 2-1-82 nelly DLwatering Co. bucyrus-Erie 60 L 17" 65.7' 15

&CREEN DI A/LEN TH/5 LOT EL TOP OF CAssNG : GROUND SUR7 ACE EL DEPTWEL GROUND WWATER LOGGED BY GEOLOGIST /HYDROGEOLOGIST:

b"/19.0'/ eld 63b.5 633.8 34.45' /599.35 T.R. Cullen/M.D. Johnson
CHECKEDSY DATE APPROVED SY; DATE

L.L. Young 6-10-82 W.C. Paris, Jr. 6-18-82

8
r = s

f DE$CRIPTION ANO CLASSIFICATION NOTES.E LE V AftON

3 %

a

w 3. e O

_ Grav <p ",. road-bea.,
well B-4 was relocated 10.0' east of Pilot

6-t.b 1 - tale wg.4,
- 1.0'-b.0' ban 6, orange, 11ne- to

.
'

- coarse grained, occasional pebbles, 0-1.0' used 30" O.D. tapered aujer to drill
- uccou t e'na l building matetial. through trost zone.
~

t t'111 )- 1 1. O '-8. O ' D rove 19. 8" U. D. casing and cleaned
; out with 15" U.D. auger.

t e.

.

oz7.o b ep b.o'-e.5' ( nnerate. mudmat. (F111)
N 7. 3 6.;

- b.5'-10.0' S11ty Clay, brown.
- (Fill) Lnd of shift 1-20-82 at 8.0'
-

t
btart of shift 1-28-82

.

N J. o 10 - -

. 10.0-13.5' Sandy Clay, brown.
- (Fill)

\ 'rv
_

_

e. J o . 3 i s. 8-
13.5'-17.0' Sand, brown, tane- to_

- 1;o d i u m-g ra i ner), some silt. (Fall)
15 - 4

.

-

blo.o 17
. 17.O'-25.O' S11ty Clay, brown, some
- Line- to coarse-grained sand.
- * IF111)
-

i
s

zu -

_

M

Mm

. _

J .

.

l _

._'
'7 '

_ _ _ift_1-28_-82 at 25.O'Lnd of sh
_-u , , , , ; ., _ ----------~

., 25.0'-35.O' band, brown, line- to Start of shift 1-29-82
- mdlum-grained, some clay. (Fill)

-

-

0

* R
"

a

M

, . ,

a

} k: Devision 14I

g 1:/e2v
i

~

till 3-10-62, . n , ;, p,

m.L. ..E .,,T. -
i.r a o a r.d liaalet utesel Generator building 6-4

D.9-34



uav
PROJECV JOS NO. SHEET NO. WE L. NO,

==v = ~ ~ ~o2 = -
WELL LOG 2 2 B-4

8
., -

NOTis.
OEscRimON AND CLAS5mCATIONE oEvaTioN .

o

5 9 6 . E' 35

.
35.O*-5u.0' Sand, brown, fine- to Lacustrine

- coarse-grained. (Lacustrine)
.

: 9 ::

I -

i :
I

~

End of shitt 1-29-h2 ..t 4u.u'' -

- - - - - - - - - - - - -

.

su
-:d..

start of shitt 2-1-82
.

- c.::
.

- :
- 10 i
.

-

-
'

ESi:,

45 __ :'

, -

,

I
-

>

i -

t 11
-

.,
-

l
.

.

.

* 50.0'-0U.0' Sand, gray, fine- to*

-
' nwdium grained. (Lacustrine)

.

.

.

5.

t
-

15 --..
.

.

.

.

13

l

-

|
*

'
.

- '37 3. 8
e, u

,

. .- . nu.0'-b5.7' Silty Clav,
(LacusETT$e) gray,

i - ;, laminated.
,

:. /!i
~ i4 -

I
~ //,,

i
- #

f
Completed hole 2-1-62'

; m .1 . 5. 7 .

bee sample extrusion and tield log of pilot
-

1
- T. D. b5.7', .e well construc-
~ tion saatary. nole nu-4.

.-

4

as

M

=

I
-

. -

M

4

Se

e.4

m

Gi
_

S AuPLE TVPt SITE B-4Diesel Generator Building
Haller

E O V 15 i O r1 14
D.9-35 12 / S e_



WELL CONSTRUCTION SUMMARY
,/ ') MIDLAND UNITS 1 AND 2 JOB NO. 7220 WE LL NO. B-4
\._/'

SITE South of Diesel Generator Buildin9 COORDINATES S 5133.4 E 273.2

DATE STARTED 2/24/82 DATE COMPLETED 3/1/82

GL OLOGIST /HYDROGEOLOGIST T.R. Cullen INSTALLED BYKellY Cmtract DENatering Co.

EL TOP OF PVC 636.5636.4 EL OF TOP OF C'_ WELL CASINGh" RISER PIPE =

Mg///f' '//p'// ~
GROUND .633.8_

ELEVATION
Steel casing TEMPORARY

"BACKFILL

EL/ DEPTH k OF NAl _

CENTR ALIZE R'

SDR 21 PVC WELL CASING
'_

(TEM POR A RY)6" NOMINAL DIAMETER _

EL/ DEPTH OF 628.9/4.9'
. TOP OF-- =

'i K.. GROUT SEAL', . -

3 - . . ,

.. j _ EL/ DEPTH Q OF 620.6/13.2'
CENHAWER

%' SCHEDULE 40 * . .
TH E RMOPLASTIC - is' p,

RISER PIPE "

3
* *. *

p .; -.;'
| HOLE DIAMETER

17"
k i

? ' =

* GR AVEL PACK GR ADATION: . ..'y,
.-. . . ,

SIEVE SIZE I
.

2 EllDEPTH OF TOP OF 605.5/28.3'5_
DESIGNATION ACCEPTABLE RANGE F - SPECIALLY GRADED

(NO.) OF % RETAINED GRAVELPACK*
i - I EL/ DEPTH E OF 600.5/33.3';j f

~

l CENTRALIZER4 0 10
EL/ DEPTH OF TOP 600.0/33.8'6 0 14

_'. OF WELL SCREEN
..

8 6 22 7?2==
12 14-31 ~= -

**16 24-40 f i _- .
20 35 51 = m- - **

**30 51-67 . F=M .
4, 87-100 gg- -

kit; ,

6" NOMINAL DIAMETER . 590.5/43.3'
# 18 CONTINUOUSLY SLOTTED -9 I;M .- / DEPTH q OFPVC WIRE WOUND WELL SCREEN ;

. .

, ,

', 15= g | PVC COUPLINGS NA-

m='
.'b b .

"

,

i. 15|2 Q:
, .M
l m=z- -s- .,

-=
; ': Matz .

t OR9
jj ?@ '. EIJOEPTH OF BOTTOM 581.0/52.8', ~_.

OF WELL SCREENl {% h_
I CENTRAllZER

l ) l EL/ DEPTH f. OF 990_rss1_9e,

| 579.3/ f\d

54.5' EL/ DEPTH POROUS ,

'
6" NOMINAL DI AMETER" * '

STONE PIEZOMETER TIP
-

SDR 21 PVC WELL CASING
570.8/ EL/ DEPTH OF BOTTOM OF [ EL/ DEPTH OF 568.1/65"7'y

PVC WELL CASING AND CAP - -- -- r
63.0, BOTTOM OF HOLE

D. 9-36 (NOT TO SCALE) pg g g g )4
V- 9: 12/b2
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WELL INSTAL.LATION DATA SHEET
' WELL NUMBER B-4

Kelly (bntract

PROJECT Midland thits 1 & 2 JOB NO. 7220-101 SUBCONTRACTOR haterin7 00.
I

i613.8S 5133.4 E 273.2 SURFACE ELEVATIONCOO R DIN ATES

1/19/82 DATE COMPLETED 4/12/82 NO. OF SAMPLES 15
DATE SYARTED

TYPE OF SAMPLES _ Crab and Bailer

DRILLING PROCEDURE

CASING D' AMETEI S (lN) DRILLING METHOD Cable 'Ibol
65.7'FN HOLE DEPTHO.DL _17" 6 HOLE DIAMETER

0-8.0' used 19.8" O.D. casing.
15 1/4" n r SPECI AL CONDITIONSl. D.

.

WE LL INSTALLATION

WELL SCREEN CONFORMANCE REPORT @ GRAVEL PACK TEST RESULTS @

19.0'
SCRE EN SLOT SIZE 0.018" _ SCREEN DI AMETER 6" nr SCREEN LENGTH

CENTQAllZERS: 13.2', 13.3', 53.2'

36.5'10.2' LENGTH OF RISER ABOVE SCREENLENGTH OF BLANK BELOW SCREEN

LENGTH OF GRAVEL PACKED ZONE 34 7' CALCULATED AMOUNT OF GRAVEL PACK 46.5 cu. ft.

ACTUAL AMOUNT OF GRAVEL PACK 51.5 cu. ft. CIRCULATION DURING GRAVEL PACKING @

23.4'54.5' THICKNESS OF SEALCASAGR ANDE TIP DEPTH

TYPE OF SEAL Master Flow - 713 h CALCULATED AMOUNT OF SEAL 31.O cu. ft.

ACTUAL AMOUNT OF SEAL 28.1 cu. ft.

WELL DEVELOPMENT

TYPE OF DEVELOPMENT Intermittent Ptri)imi

DEVELOPING TIME 9 hours AMOUNT OF MATERIAL REMOVED <0.01 cu. f t . (est)

SAND CONCENTR ATION: (ppm oy weight)
DURING DEVELOPMENT SPECI AL CONDITIONS none

0.1FIRST TEST

SECOND RETEST ___

THIRD RETEST

STATIC WATE R LEVEL _3 4. _4 5 ' /599. 3 5 - DATE 3/10/82 EDUCTOR SETTING MA

SUBCONTR ACTOR SUBMITTALS:

C lCHIGAN DEWATERING WELL RECORD 0 nevicion 14
12/82

SUPERVISED BY
T. R._C_ullenGEOLOGIST /HYDROGEOLOGIST

G7- se D.9-37



~

PROJE CT LA NO. SME ET NO. WELL NO.

WELL LOG ~~~ ' ma '

1 2 B-5

SITE COORDINATES

S 5133.5 E310.3Diesel Generator Building

eEGUN COfAPL E T E D DReLLER DRILL MAKE ANO MODEL HOLE SIZE TOTAL DEPTH $AMPLES

1 - l 's- u / 2-4-82 Kelly Dewatering Co. Bucyrus-Erie 60 1, 17" 60.0* 16

sr.Rt E N OWL E NGTH/ SLOT EL TOP OF CASING QROUND SURF ACE EL DEPTH /E L GROUNO WATE R LOGGED BY GEOLOGIST /HYDROGEOLOGIST:

6"/16.U'/elu 636.6 633.7 34.21*/599.49 T.R. Cullen/M.D. Johnson
CHECREDsy. DATE APPROVED SY: DATE

L.L. Youny 6-15-82 W.C. Paris, Jr. 6-18-82

8
- sg

y DESCRIPTION AND CLAS$tFH:ATION NOTES.E L E V A TION E
,

%.

5

633.7 0

- |d-2.5' Gravel, gray, roadbed. well B-5 was draAled 5.o' sast of pilot nole
- (Fill) WB-5.~

~

i,r
''631.2 2.u'-5.5' Sand, orange, fine- to 0-1. 0 ' t'r.ed 30" O.D. tapered auger to drill,

. coa rs e-g rsi a ned . (Fill) through trost zone.
- 1
- 1.0'-8.0' Drove 19.8" O.D. casing and cleaned

out with 15" O.D. auger.g;
,

N'.
*#

*

5.5'-6.0' Silty Clay, brosa. (Fill
t. 7./ 6. i }6.0'-6.5' Concrete, mudmat. (Fill)

6.5'-8.0' Stity Clay, brown-orange End of sh11t 1-19-82 at 6.0'625.7 e _-

mottled, with some f ine- to coarse- btart of shift 2-2-82
grained sand, fine gravel and.

,
,

t,21. 7 10 1 -
ipebbles, occasional cobbles. (Fall

8.0'-10.0' Sand, brown, fine- to.
r

(A) - gravel, little concrete. (F111)
- coarse-grained, sand, some pea

2 10.0'-22.0' S11ty CA , brown,.;
- some f a ne- to coarse-grained sand,
- some pea gravel, little concrete.
| (Fall)

15 -->t
.

-

.

_~ |

- t- s.

- a

. :

_ , i

2u .-

.- ,
- e, ,

~

e,) 1. 7 22 . Lnd of shift 2-2-82 at 22.0'
7, 4. 0'-24.u' aand, brown, tine- to start of shitt 2-3-b2

. ; x ; m d i u:..-g r a i ne d . (Fill)

t>0 9. 7 24 7- -

i4.0'-29.0' S11ty Clay, brown,- .

25 - some tine- to coarse grained sand,

] | tittle Fea gravel. (Pill)
-

- t
- y

A
_ ,

l- -M Fillt, u 4 . 7 29
. : 49.U'-50.O' sand, brown, 11ne- :.,ac us t r a ne

3u - 1 4 rained, little to some medium-
" 9tained sand, t r a ce* coarse grained
- 0 :: sand. (Lacustrine)

e :
! -

% - p . .

Revision 14-
.=-

5.% , , n|W
-

3-10-82 12/82
sAnectE TvPE srTE wf LL No.

Grah and Baller Diesel Generator Building B-5

D.9-38

__ __
_ -

_. . _ _ .
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ucs/
PR OJECT Joe NO. SHEETC0. WE LL NO.

WELL LOG *= o ='=o 2 = -
2 2 8-5

8
. sy

{ h y DESCRIPT10N ANO CLAS$1FICAT10N NOTES.E LE VQTION

O $ k
5

5 '3 b . 7 35

.

Und of shift 2-3-82 at 37.0*
.

_
I C'

. Start of shift 2-4-82
.

.

--::
-

40 -
.

-

-11 '

.

.

.

~

.-.

. i

45 -
.

[ 12 i

-

-

.

.

--

-

50 -
.

-

-13 i
-

-.':
.

55 -
'

- 14
.

.

. :

In 5 7. u '-58. 0 ' C olor chasige to gray.

' '' '' - I,',sn.0'-60.C' Silty Clav. grav.
~ '

, leminated. ( Lac u s t r i ne )
~

''6 tompleted hole 2-4-82/
573.7 e> U

- 'i . D . 60.0', dee well construction bee sample extrusion and field log 01 pilot
; summary. ho le ha-5.

.

.

.

.

~

.

.

.

-

-

.

.

M

-

-

as

.

.

-

| 9
N "0-sAmetE TvPs s TE

H-5Daller Diesej Generator Building

D.9-39 Revision 14
12/82



|

WELL CONSTRUCTION SUMMARY
[''N / B-5MIDLAND UNITS 1 AND 2 JOB NO. 7220 WE LL NO.

( ,/
SITE South of Diesel Generator Building COORDINATES S 5133.5 E 310.3

DATE ST ARTED 2/24/82 DATE COMPLETED 3/1/82

GEOLOGIST /HYDROGEOLOGIST T.R. Cullen INSTALLED BYKelly Contract DtsWJrina (b.

EL TOP OF PVC 638.6638.6 E L OF TOP OF m_
=

- WELL CASING%" RISER PIPE

_ GROUND 633.7
,

Mge//g J//ge// ELEVATION
Steel casing TEMPORARY

_

BACKFILL -

L E L/ DEPTH T O F NA
r' CENTR ALIZE R

6" NOMIN AL DI AMETE R -

(TEM PO R A R Y)
SDR 21 PVC WE LL CASING

EL/ DEPTH OF 629.5/4.2'
r- TOP OF.

.'O
4,, GROUT SEAL* -

y - ,,.,

j _ EL/ DEPTH Q OF 621.8/11.9'.

# "
%" SCHEDULE 40 a.
THE RMOPLASTIC : 4 -

'. . fi''

RISER PIPE
t.

r'% i .

*~

(d) i [
'f* C

-

| HOLE DIAMETER 17"

s' -

, .} ,,

=

'- * GRAVE L PACK GR ADATION: ;
,

SIEVE SIZE I
,e.
;*

_ EL/ DEPTH OF TOP OF 610.7/23.0'
DESIGNATION ACCEPTABLE RANGE T .

- SPECI ALLY GRADED
(NO.) OF % RETAINED GR AVE L PACK *

.

I EL/ DEPTH T. OF 601.5/32.2'"j .
4 G 10 . I CENTRALIZER

EL/ DEPTH OF TOP 601. 0/.'. 2. 7 '6 G14
. _ _ _ . ; OF WELL SCREEN8 6-22 gg3 -a

12 14-31 gm, ,-

f . _ .'-
30 51-67 ?r-- *.

40 87-100 E_ **

f
=c

, ,

r. ;_.

E ' M*

6" NOMINAL DIAMETER .

a 18 CONTINUOUSLY SLOTTED ".? wm__ . DEPTH q OpPVC WIRE WOUND WELL SCREEN );, {=3: -, . '_ D
:M PVC COUPLINGS 594.6/39.l'_- =- z .-

,

-Ez5E --

,,

=z _ a
' rM-Eis I-
.

- n ~

.-m==
.*

'."f5- 4

= m2.=z .
..- .

% T a

Sh. . EL/ DEPTH OF BOTTOM * !40* '

' - - - ~ ~
OF WELL SCREEN

[_/}
k EL/ DEPTH { OF 583.7/50.0'

[Y.
CENTRALIZER'w- 583.4/

50.3'
STONE PIEZOMETER TIP|.

** ~i 6" NOMINAL DIAMETEREL/ DEPTH POROUS '

i

- SOR 21 PVC WELL CASING=

h"c573.7/ EL/ DEPTH OF BOTTOM OF E L/ DEPTH OF 572.7/61.0':'PVC WE LL CASING AND CAP """"
60.0, BOTTOM OF HOLE

(NOT TO SCALE) 3,9-40 Revinion 14
u 92 12/82



-

- WELL INSTALLATION DATA SHEET
B-55 I WELL NUMBER _

Kelly Contract

PROJECT _ Midland Units 1 & 2 JOB NO. 7220-101 SUBCONTRACTOR Waterin7 Cb.
'

|

I
S 5133.3 E 31C.3 633.7

SURFACE ELEVATIONCOORDINATES

16DATE STARTED 1/19/82 DATE COMPLETED 4/12/82 NO. 0F SAMPLES

Grab and BailerTYPE OF SAMPLES

DRILLING PROCEDURE

CASING DI AMETE RS (IN) DRILLING METHOD Cable 'Ibol
'6l*17" N HOLE DEPTHO.Q.J7" nom - HOLE DIAMETER

0-8.0' used 19.8" O.D. casing.l.D 5 1/4" n SPECI AL CONDITIONS1. O ' rcraeved durino flushino, 3.0' of mt6 rial in bottm ~
Of C-WE LL INSTALLATION

CELL SCREEN CONFORM ANCE REPORT @ GRAVEL PACK TEST RESULTS @

SCR EEN SLOT SIZE 0.018" SCREEN DI AMETER 6" Tm SCREEN LENGTH 16.0'

CENTQALIZERS: 11.9', 32.2', 50.0'

37.6'11*3' LENGTH OF RISER ABOVE SCREENL ENGTH OF BLANK BELOW SCREEN
cu. h.37.O' CALCULATED AMOUNT OF GRAVEL PACK

.

LENGTH OF GR AVLL PACKED ZONE

45.5 cu. f t* CIRCULATION DURING GR AVEL PACKING @ACTUAL AMOUNT OF GRAVEL PACK
IN*8'50.3' THICKNESS OF SEALCASAGRANDE TIP DEPTH

28.0 cu. ft.
TYPE OF SE AL K'tster Flcw - 713 h CALCULATED AMOUNT OF SEAL

ACTUAL AMOUNT OF SEAL 31.6 Cu. ft.

|
WELL DEVELOPMENT

|
TYPE OF DEVELOPMENT InteITnittent PLET)inq

< 0. 01 cu. f t . go,36 hours AMOUNT OF MATERIAL REMOVEDDEVELOPING TIME

|

) SAND CONCENTRATION: (ppm by weight) none
| DURING DEVELOPMENT SPECI AL CONDITIONS

0.2FIRST TEST

SE CO N D R E T E ST __..____ _ __ _

| THIRD RETEST

| STATIC WATE R LEVEL 3 4.21' / 59 9. 43__ DATE __3/lQ/9 2 EDUCTOR SETTING NA

EUBCONTR ACTOR SUBMITTALS:

Revision 14
i

MICHIGAN DEWATERING WELL RECORD 0 12/82
1

SUPERVISED BY
M. D. Johnson /

! GEOLOGIST /HYDROGEOLOGIST
T. R. Cullen

cd se p.9-41

1

!

-



* w

PROJE CT JOS NO. EMEE T NO. WWE LL NO.

WELL LOG = = = ~ ~ ~ ' ma 1- 2 c.1

se rt COORDINATES

Ag thloranatnon Ita11 dins S 5196.7 E554.4
SEGUN COMPL E T E D DRILL E R DRILL MAKE AND MODEL MOLEss2E TOTAL DEPTM SAMPLESD| 2-10-02 1-1-82 Kelley Dewatering Co. Bucyrus-t,rie 22W 17" 56.5' 13

SCREEN dea /LENGTM/ SLOT FL TOP OF CASING QROUND SURP ACE EL DSPTHML OROUseD WWATYR LOGGED SV OEOLOG457/HYDROGEOLOGIST:

6*/19.l'/e18 637.2 633.9 13.0'/620.9 A.J. Fiksdal
CHECKEDSv- DATE APPROVED SY: DATE

L.E. Young 6-21-82 W.C. Paris, Jr. 6-21-82

1
8

f f DESCRIPTION AND CLAssiFicAviON NOTES;E LE v a TION

O %

5

633.9 0
. 0- 3.0* Sand, yellow-orown, fine- 0 - 2.2' Used 30" O.D. tapered auger to
. to coarse-grained, fine rounded drill through frost zone.
-t g ra vel . 0.2' veneer of fine
" cruethed gravel on the surface.

630.9 1
_. (Fill) _

"

3.0' - 8.0' Sandy Grave,, St i,
~

fine- to medium-grained sand and

5 1ine crushed gravel. (Fill) 2.2' - 8.0' Drove 19.6' L . tr . .- ing and
cleaned out with 15" O.D. auger to 7.0'..,

.s
"

- End of shift 2-10-82 at 7.0'

2 - Start of shift 2-25-82
625.9 8 -/ -

8.0' - 33.0' C yla. jray, sand,
- salt, little tine gravel. (Fill)
.

10 - |

0 b
'

k/
~ S-- -= 2-25-82
-

.

.

15 -
-

-4
.

.

| -

.._

- 18.0' - 33.0' Color mottled
- gray, brown, red.

20 -

-S
.

.

.._

_

.

25

.r.
.

.

_

.

.

Revision 1430 -
,

gravel.
30.0' - 33.0' Some crushed

- '

12/82
. .

'v) 2 32.6' Woud. Pill End of shift 2-25-82 at 33.0',

600.9 33
. 33.0' - 49.0' Sand, brown, fine- Lacustrine Start of shift 2-26-82

, .a grained. (Lacustrine)

| 598.4 15 -
I swtE TvPE SrrE wtLL NO.

l Gt at an.1 tia 11 e r Chlorination Bulliting c-1

D.9-42



_

D5/
PROJECV JOS NO. sMEET NO. TrELL NO.

WELL LOG mt- - -a m0 2=2 C-1

8
. s

f v DESCRWDON AND CLASsWCADON NOTES.
a tuvavsON

5 3, I
s

598.9 35
.

.

- e.
.

.E

.-..

.

.

40 - 40.0' - 43.0' Pieces of copper
- wire from fill and trace of fine-
'

,

to medium gravel.
~

- 43.0' - 49.0' Color tecomes more
-- i gray, with trace of lignite and

'

,

," medium-grained sand.'
;

.

45 - Ic[(
! :

.

._..

2 11 '- 47.0' - 49.0' Gray clay in sand. End of shift 2 26-82 at 49.0'
_ _ _ _ _ _ _ _ _ _ - - - - - - - -

Start of shift 3-1-82*

- 4 9 . 0' - 56.5' Clay, gray, trace
50 ~ [ of sand and sITt.

.

-

1T
.-.
.

.

__

M F

5 .,
i

- 1 L
- Completea hole 3-1-82

, 577.4 56.
' ~'

. T.D. 56.5', See well construction
' - summary,

i
-

t
.

_

' -
i

,
.. g
-

'
I

_.

.

.

.

.

.-

f.
-

.

I i .

y -

| $
_

,
l ~.

1
'

_

_

_

.

.

-

Revision 14~

- 12/82
vrf LL NO.

sAwta Tv=a siTt

Batler Chlorination Buildino c-1

D.9-43



.

WELL CONSTRUCTION SUMMARY'

O. MIDLAND UNITS 1 AND 2 JOB NO. 7220 WELL NO. C-1
''

U
SITE , Chlorination Buildin9 COORDINATES S 5196.7 E 554.4

DATE STARTED 3/16/82 DATE COMPLETED 3/18/82
GEOLOGIST /HYDROGEOLOGIST T.R. Cullen INSTALLED BYKelly Contract Dtsaterirn (b.

EL TOP OF PVC 637.1637.1 EL OF TOP OF C_- WELL CASING
- "~

%" RISER FIPE :

__ GROUND 633.9
/v@///g ,'//g'// ELEVATION

Steel casing TEMPORARY "BACKFILL

EL/D EPTH k O F IRl .

CENTRAllZERI '

6" NOMINAL DI AMETER _ . (TEMPOR ARY)
SDR 21 PVC WELL CASING

~

EL/ DEPTH OF 627.9/6.0'
- TOP OF..

'y ,

j -,. -
(. -.. GROUT SEAL*-

. . , .

j _ EL/ DEPTH Q OF 621.9/12.0'.

%~ SCHEDULE 40
'

i4' g..
4

TH E RMOPLASTIC :=
RISER PIPE .. 4

* '
-

.g g-

\ }} es'j a-.'
' * .

| HOLE DIAMETER=;

* GRAVEL PACK GR ADATION: f $f.; ..k*

. ... ,

'* _
l EljDEPTH OF TOP OF 608.4/25.5'SIEVE SIZE 3 -

I ' '

I SPECIALLY GRADEDDESIGNATION ACCEP(ABLE RANGE
(N0.) OF % RETAINED 1GRAVELPACK*

4 0-10
'' I

_ 1 EL/ DEPTH E OF 602.5/31.4'i
~

. l CENTRAllZER
6 0 14 * EL/ DEPTH OF TOP 601.9/32.0'

58 6 22 .Mm ~ OF WELL SCREEN
12 14-31 .--- -

16 24-40 {=19 * * ,
20 35 51 :-z*

_

_.",
30 51-67 . pe= . .

40 87 100 -
* *

_

. .___.
_

[
F - = =:

( 6" NOMINAL DIAMETER . =gg '. 592.4/41.5'.

a 18 CONTINUOUSLY SLOTTED ,.: -

=G {,'|F / DEPTH OF
| PVC WIRc WOUND WELL SCREEN ,

E

f.4 PVC COUPLINGS IM* .
,

.w.-

_*

EEsi r-
* ====_s . s, -|

:
,

**
.

| .. E------ .

BEM5 -'

N . EL/ DEPTH OF BOTTOM 582.8/51.1'"O - OF WELL SCREEN
I ) U\d [ _

1 EL/ DEPTH E OF 582.3/51.6'
580.4/ | CENTRALIZER

53.5'
STONE PIEZOMETER TIP|

EL/ DEPTH POROUS 6" NOMINAL DIAMETER' **
,

* SDR 21 PVC WELL CASINGi

gg EL/ DEPTH OF BOTTOM OF g. EL/ DEPTH OF 576*6/57*3'PVC WELL CASING AND CAP - -- -- '

BOTTOM OF HOLE57.4' (NO1 TO SCALE) D . 9-4 4 Revision 14
"U 12/62



- .

WELL INSTALL ATION DATA SHEET

'Cyr WELL NUMBER C-1

Kelly @ ntract

PROJECT Midland thits 1 & 2 JOB NO. .__ 7220-101 SUBCONTRACTOR h ter b Q.

S 5196.7 E 554.4 633.9COORDINATES SURFACE ELEVATION

13DATE STARTED 2/10/82 DATE COMPLETED _ 4/14/82 NO. OF SAMPLES

TYPE OF SAMPLES Grab and Bailer

DRlLLING PROCEDURE

CASING DI AMETERS (IN) DRILLING METHOD Cable 7bol
57.3'

O.Q __17" rKrn HOLE DIAMETER 17" " HOLE DEPTH

151/4" nrIn SPECI AL CONDITIONS - 2. 0 ' used 19.9" O.D. casino, 0.8' flushed0l. D
f rom hol e durira cleanino, 0.]' PVC settled into bottom.

of hole.WE LL INSTALLATION

WELL SCREEN CONFORMANCE REPORT @ GRAVEL PACK TEST RESULTS @

19*l'
SCCEEN SLOT SIZE 0.018" SCREEN DI AMETER 6" p SCREEN LENGTH

CENTQALIZERS: 12.O', 31.4', 51.6'

35.2'b*3' LFNGTH OF RISER ABOVE SCREENLENGTH OF BLANK BELOW SCREEN
42.6 cu. ft.

LENGTH OF GRAVEL PACKED ZONE 31'8' CALCULATED AMOUNT OF GRAVEL PACK

ACTUAL AMOUNT OF GRAVEL PACK 39.6 Cu. ft. CIRCULATION DURING GR AVEL PACKING @
19.5'53.5' THICKNESS OF SEALCASAGR ANDE TIP DEPTH
27.2 cu. ft.

TYPE OF SEAL Master Flcw - 713 N CALCULATED AMOUNT OF SEAL

ACTUAL AMOUNT OF SEAL 33.7 cu. ft.

WELL DEVELOPMENT

TYPE OF DEVELOPMENT IntcImittent Pttping

< 0. 01 cu. f t. g.,13
DEVELOPING TIME 8 hours AMOUNT OF MATERIAL REMOVED

SAND CONCENTR ATION: (ppm by weight)
DURING DEVELOPMENT SPECI AL CON DITIONS none

FIRST TEST 0.1

SECOND RETEST._

THIRD RETEST

E2 /25 /B 2 EDUCTOR SETTINGSTATIC WATER LEVEL 13.O'/620.9 DATE

SUBCONTR ACTOR SUBMITTALS:
Revision 14

MICHIGAN DEWATERING WELL RECORD 0 12/82
i

EUPERVISED BY
GEOLOGIST /HYDROGEOLOGIST T. R. Cullen/

D.9-45 A. J. Fiksdal
G7 se

,



-_

_

PROJECT Jos MO. SMEET NO. WE LL t:C.

WELL LOG - 72'a 2 o' 2= ~o*"m ao C-2

seie COORDINATES

(.b le er a na t ion Building S5202.6 E 545
#

ea t.un coueLa rt o oRetLER ORiLL uanE Amo uOost MOLE sizt TOTAL oerrn sAueLEs

(V,

2-10-82 3-3-82 Kelley Dewatering Co. Bucyrus-Erie 22W 17" 59.7' 14

SCREEN DI A/ LENGTH /5 LOT EL TOP OF CA8shG GROUND SUR7 ACE EL DSFTH4L OROUseO vtATER LOGGED SY GEOLOGaST/HYDROGEOLOOiST;

6"/13. lyt 18 637.0 634.0 12.06'/621.94 A.J. Fiksdal

CHECKEDav. DATE APPROVE 0 0Y: DATE

L.E. Young 6-21-82 W.C. Paris, Jr. 6-21-82

8
- ay

E lev Arion g { y cEsCRmrio= AmoCLAssiriCATiON NOTES:

0 7. %

5

634.0 0
*

627.0 7- lx
-

1 0- 1.0' Gr-vely Sand, gray, fine- 0 - 2.0' Used 30" O.D. tapered auger tob I I" O l7 to medium-grainedTTIne crushed drill through frost zone.
, gravel. (Fill)
- 2 2.0' - 8.0' Drove 19.8" O.D. casing and

611.0 3- 1.0' - 3.0' Sand, yellow-brown, cleaned out with 15" O.D. auger.
~ fine- to coarse-grained, fine
"

rounded gravel. (Fill)

$ 3.0' - 7.0' Sandy Gravel, gray,
- crushed fine gravel, fine- to

medium-grained sand. (Fill)

End of shift 2-10-82 at 8.0'~

7.0' - 32.0' Cla gray, sand,,

. silt, fine gr (Fall) Start of shift 3-1-82.

- 4 ,

10."

p :

%J
.-

y.

I =- 3-1-825
-

.

.

.

~

5

l{
.

.

.

.

.

." .

~

d27
.

- t

.

._

_

.

.

End of shift 3-1-82 at 25.0't .

7' 21
. Start of shift 3-2-82
.

.

.

.

-

-

.

\ .

| - g

3(
.

Fill

b , # '" \ 12.0* - 42.0* Sand, brown, 11ne- Lacustrine(j . grained, t race 'ii dium-grained sand , ROViSiCn 14
~

7

pieces of clay cuttings fromi - y,,,
l -

'

at>ove clay fill. (Lacustrine) 32/02
| ', w . 0 is

sanerte type SITE WELLNO.

( di ab a n(1 lia l l e t Chlorindt10n Bu i l tj i ng I-?

! D.9-46
|

_ _ __
__ __ . -- _



_

w
|PROJECT JC]NO, SHEETNO. WE LL NO.

oo'-o== =" mo 2 '2 !WELL LOG c.2

8
? = 3
g g DESCRIPDON AND CLAS$mCADON NOTESE Livt.D ON
o a <

5

599.0 35
.

.

. _.:a
_

.

.

.

- 10.! 39.0* - 42.0' Fine angular gravel.
40 -

.

ed

592.0 42 , e' '

42.0' - 44.0' Sand and Clay with
fine angulat 9.avel. (Licustrine)

590.0 44 - .
. 44.0' - 49.0' c_ lay, gray, sand,

45 - ;
,

angular tine gravel from above.
- , ( La c u s t r ine )
~

End of shift 3 2 82 at 47.0'.

12. _ _ . _ _ . _ _ _ _ _ _ - - - - - - - - - - - -,

_ Start of shift 3-3-82
.

585.0 49 '' '' 49.0' - 59.7' Clay, gray, trace-

50 - fine-grained sand. ( Lacus trine )
.

S li-

-

5
'

._

.
.

%,-
'

,

.

<

.

1C.

. ,

Completed hole 3-3-82
574.3 59.~ '''

-

T.D. 59.7', Fee well construction
-

, summary.
1

.

.

.

.

.

.

.

.

"

.
,

-

.4

| $

a.n

.

.

.

.

Gi
WE LL NO.SWLt TYPt SITE

Bailer chlorinatinn sailaino -

E ' ' V I IS A '" I4D.9-47 12/C2



__

WELL CONSTRUCTION SUMMARY
(7 f MIDLAND UNITS 1 AND 2 JOB NO. 7220 WE LL NO. C-2
( )

,

SITE Chl Xination Building COORDINATES S 5202.6 E 545.0

DATE STARTED 3/16/82 DATE COMPLETED 3/18/82

GEOLOGIST /HYDROGEOL OGIST T.R. Cullen INSTALLED BYFelly (bntract Dtsaterim m.

EL TOP OF PVC 637.0637.0 EL OF TOP OF C_ WELL CASING'

%" RISER PIPE :

///@'//6 v/g'// '
GROUND 634.0

_

ELEVATION
Steel caning TEMPORARY _

BACKFILL -

E L/D EPTH k O F NAk .

CENTRAllZE Rj '

6" NOMINAL DI AMETER __ (TEMPO R A RY)
SDR 21 PVC WELL CASING

~

EL/ DEPTH OF 628.6/5.4'r- -

TOP OF.

'O F. GROUT SEAL*- .-

u- - ;;

.. j _ EL/ DEPTH ( OF 623.1/10.l'
^

%' SCHEDULE 40 * a.
"2THE RMOPLASTIC ; .a; g.,

RISER PIPE '.. ,
*

*|t
.' . ,i

(n' i
-.' e. 17-

| HOLE DIAMETER*: =
'

.j.| (.',1j7* GR AVE L PACL G R ADATION:'

-. r.
DESIGNATION ACCEPTABLE RANGE

""] :4 _

SPECIALLY GR ADED
SIEVE SIZE . ELJDEPTH OF TOP OF 609.0/25.0'

- .
-

(NO.) OF % RETAINED ".: GRAVEL PACK *
i _ l EL/ DEPTH E OF 602.4/31.6'

4 0 10 s r 1 CENTRALIZER
6 0-14

_~* EL/ DEPTH OF TOP 601.8/32.2'..

8 6-22 OF WELL SCREEN== = =~

12 14-31 . = - - - - -

16 24-40 Q_ ', ' ' ,
20 35 51 ,-

_

30 51-67

. t=*
---

40 87-100 -

-= = = -_

.ARs -^

6" NOMINAL DI AMETER | h =2- NA.

# 18 CONTINUOUSLY SLOTTED "? _i_5
'

.

EL/ DEPTH T. OFPVC WIRE WOUND WELL SCREEN \; -
'

SCHEDULE 80_
.

*-

; .- PVC COUPLINGS'

598.4/35.6'.

VL==1
- . ng-['

'

y= 1.s-

.

.: Kg <

~ l_ :M '
'

.

@? ~.~_. EL/ DEPTH OF BOTTOM 588.7/45.3'
OF WELL SCREEN

[m} j 1 I EL/ DEPTH E OF 588.3/45.7'
'n,/ 586.7/ 1 CENTRAllZER

STONE PIEZOMETER TIP|i. _ 6" NOMINAL DIAMETER47.3' EL/ DEPTH PO90US ' '

= ' SDR 21 PVC WELL CASING
g'4 , i EL/ DEPTH OF BOTTOM OF g. .. I EL/ DEPTH OF 74 ^ 3 /59 ^ 7 'PVC WE LL CASING AND CAP ' -' -- '

BOTTOM OF HOLE59.3' (NOT TO SCALE) ,9ggg )4
u- :P; D.9-48 12/82

_ __ -_ ________ _ ___ -_- _ ____ ____



~

WELL INSTALLATION DATA SHEET

GG/ WELL NUMBER C-2

Kelly Contract
hteM Q.PROJECT Midland thits I & 2 JOB NO. 7220-101 SU BCONTR ACTOR

COOQDIN ATES S 5202.6 E 545.0 SURFACE ELEVATION 634.0

2/10/82 DATE COMPLETED 4/16/82 _ NO. OF SAMPLES 14
DATESVARTED_

Grab and BailerTYPE OF SAMPLES

DRILLING PROCEDURE

CASING DI AMETERS (lN) DRILLING METHOD Cable M 1
59.7'17" nam HOLE DEPTH0.Q 17" D0' HOLE DI AMETER

0-8.0' used 19.8" O.D. casino.
l.n_15 1/4" nmi EgipL cpNDITIONSmaterial in bottom of hole.o

WELL INSTALLATION

CELL SCREEN CONFORMANCE REPORT @ GRAVEL PACK TEST RESULTS @

SCRE EN SLOT SIZE 0.018" SCREEN DI AMETER 6" nmt SCREEN LENGTH ll 1'

10.l', 31.6', 45.7'CENTR AllZE RS:

35,2'14.0' LENGTH OF RISER ABOVE SCREENLENGTH OF BLANK BELOW SCREEN
34.3' CALCULATED AMOUNT OF GRAVEL PACK 4_5. 9 cu . ft.LENGTH OF GR AVEL PACKED ZONE

ACTUAL AMOUNT OF GR AVEL PACK 43.6 CU. ft. CIRCULATION DURING GR AVEL PACKING @

47*3' ]9.6'
CASAGRANDE TIP DEPTH THICKNESS OF SE AL

27.7 cu. ft.
TYPE OF SE AL Kuter Flcw - 713 Gmut CALCULATED AMOUNT OF SE AL

28.1 cu. ft.ACTUAL AMOUNT OF SEAL

WELL DEVELOPMENT

TYPE OF DEVELOPMENT IJ1termittent PUITing
8 hours AMOUNT OF MATERf AL REMOVED <0.01 cu. f t . (,st)

| DEVELOPJNG flME

SAND CONCENTR ATION: (ppm by weight)
DURING DEVELOPMENT SPECI AL CONDITIONS none

0.6
FIRST TEST _

| SECOND RETEST

THIRD RETEST

STATIC WATER LEVEL 12.06'/621.94 DATE __311/P 2 EDUCTOR SETTING NA

SUBCONTR ACTOR SUBMITTALS: revision 1 *,
, ,

12/82
MICHIGAN DEWATERING WELL RECORD 0

SUPERVISED BY
T. R. Cullen/

GEOLOGIST /HYDROGEOLOGIST
A. J. FiksdalD.9-49c,v. g e



PROJE CT JOS seO. sMEET eso, out LL MO. |

WELL LOG =~o =" ' ao * ' ' = 2 '2
C-3

i
Ba r t COonDemATES

Chlorination na i lrt i ng S$209.4 E 533.8
\ teGum roprLaTED omLit a omiLL uAut Amo nsoDeL woLa sist ToTALDerTw saurtis

- 2-11-82 3-11-82 Ferlley Dewatering Co. Bucyrus-Erie.22W 17" $ 8 ,. 4 8 it

{ OROU8eo SURF ACE EL DEPTWEL Onouseo WATim LOGGED ev GE OLOGasYtMvDROGEOLOGis7:scata= dea /i amotHistor eL Tor of CA8ING

6"/15.6'/918 637.4 |633.8 10.3/'623.5 A . .J . Fiksdal/R.L. Gallar. 3

CHECEf D BY DA TE APPROVED 8Yi DATE

L. L . Young r,- 21 - 8 2 W.C. Pari 9 Jr. f-?! o'

8
E *| u'ettv&Teon g g DEscalPTioM ANDCLAssirscATioN Notes.

f,. %

5

f. i t . h o
- 0 - 3.0' Salty Sarid, gray, fine- 0 - 2.5' used 30" U.D. tapered augtr to drill

to medium-grained, tant crushed through t rost zone.
" 1 gravel. (till),

_ 2.0' - 8.0* Drove 19.8" 0.D. casing and
b 0.8 3

3.0' - 8 0' 511 ty bandy Clay,
'

- gray and brown mottled, tine- to
'

medium-grained sand, trace fine
5

2 gravel. (Fill)

.

$ End of shatt 2-11-82 a t R. 0 '=

625.H 8 . *
8.0' - 12.5' band, brown, line- Start of shift 3-9-82

- grained, little clay. (Fill)

2 3-10-8210 -
3

-
.

x
n21.3 12. ~~'

"
12.L' - 32.0' Clay, brownish gray,

. ka some Line- to coarse-grained sand

.

fine gravel. (Fill)- and

15 * 4 . , 1 7 . 5, * 4 " cot.1,1 c .
l . p'

-
.

.

.

.

.

.

20 - 5
.

.

d.

_- d

.

.

.

.

25 - 6

~. .

| 27.5' - 32.0' Increasing sand End of shaft 3-9-82 at 27.5'
C "t*"'"7 Start. of shatt 3-10-82

.

.

j 30 - 7
1 .

| Fall
7 '"6 01. tt 32 32.0' - 47.0' dand, Drown, 11ne- Lacustrine . .i

| kj $ grained, trace silt. ( Lacus tr ine ) Revision 1*m
| y 12/c2
| 598.8 35 -
! sAueLg type srTE "'LL "0-
1

I Grab and it:11er Chlortnation Building F-3

! D.9-50

-- _ --



_

uts/
_

Pm OJE CV JOS C:0. SHf f T NO. wt LL NO.

WELL LOG --n u~o r = 2 e2
C-3

I
8

. s

b k
V otsCmrTeoN ANo CLAsstPtCATION NOTisEttecTroN

0 1
o

598.8 35

.

.

.

.

;:s--

.

.

~

9 .':.

40 -
.

-

42.0' - 47.0' Increasing silt,
. some clay.
.

.

-10?!
45 ~ i:iN.

-
:

.

. s

S t! 6. 8 47 ''~

47.0' - 58.4' (lay, gray, plastsc,-

. trace Line gravel. ( t.ac us t r ine )
,

.

-

50 -11
.

~
>

.

-- ,

" I d t rid of hh11t .1- 10-112 a t 53.0'
- , btart of shatt 3-11-82

I/'//% i

. /r

. -

A

/,_

~13 Coml.leted hole 3-11-d2*

575.4 59.4 '--
.

construction-
T. D. : 56. 4 ', See well

. summari.

.

.

.

.

_.

.

-

.

.

.

.

.

.

.

.

.

.

.

.

.

i 9
-

WILL NO.
saa**te Tves s Ts

c . _e13a t le r Chlorination Building
_

Revision 14D.9-51
12/82



WELL CONSTRUCTION SUMMARY
(3 MIDLAND UNITS 1 AND 2 JOB NO. 7220 WELL NO. C-3

SITE Chlorination Building COORDINATES S 5209.4 E 533.8
DATE STARTED 3/17/82 DATE COMPLETED 3/18/82
GEOLOGIST /HYDROGEOLOGIST T.R. Cullen INSTALLED BYKelly Contract Dtvatering 00.

637.4 EL OF TOP OF _ EL TOP OF PVC 637.4
=

- WELL CASING%" RISER PlPE

*/@'//6 //g'// ~
GROUND 633.8_

ELEVATION
J, teel casing TEMPORARY

-

BACKFILL

E L/D EPTH 10 F tml _

CENTRAll2ER| '

SDR 21 PVC WELL CASING
__ (TEM POR ARY)6" NOMINAL DI AMETER
~

EL/ DEPTH OF 629.1/4.7'r- -

TOP OF

',;' -

f, .:.. GROUT SEAL.y
. , .

.. j _ EL/ DEPTH Q OF 620.1/13.7'
^%" SCHEDULE 40 * ..

-TTH E R MOPLASTIC 'r a- g..
RISER PIPE *

. '. 4' *
.

| HOLE DIAMETERt =

( ,/ * GR AVEL PACK GR ADATION: . ..',1.

SIEVE SIZE
~ M

.r.
- ElJDEPTH OF TOP OF 607.8/26.0'#* _

SPECIALLY GRADEDDESIGNATION ACCEPTABLE RANGE M -

(NO.) OF % RETAINED c GRAVELPACK*
i _ l EL/ DEPTH IE OF 602.0/31.8,

4 0-10 r i CENTRALIZER
6 0 14

- EL/ DEPTH OF TOP 601.4/32.4'
B 6 22 === OF WELL SCREEN

'

.
12 14 31 5 _=_ = ' -

~ = E=EE ' ' ,16 2440 E
20 35 51 * - -- *-

..

30 51 67 .i :
*

40 87 100 - =.2asse - -

. m ._ _ .
_

. EiW 2*

. = = =

6" NOMINAL DIAMETER .hzW - M.

# 18 CONTINUOUSLY SLOTTED "? E===- *

PVC WIRE WOUND WELL SCREEN ), ,,,- EP H E OF
.

--

,

', g_-g'd PVC COUPLINGS 595.4/38.4'
= m_- .

.

't - W455 , ..

^1:K--5W 4z.

~

~GM5G 5.

| 55' -*.

iG.'.'|
-

;iMit.1 -

w -

_ HAM . EL/ DEPTH OF BOTTOM 585.8/48.0'
i- OF WELL SCREENO lJ_ FL/ DEPTH $ OF ; A;_4 /4 R _4 8

,/ 583.8/ [ CENTRALIZER
50.0'

STONE PIEZOMETER TIP|
-- 6" NOMINAL DI AMETEREL/ DEPTH POROUS ,

* '

; SDR 21 PVC WELL CASINGi

574.8/ EL/ DEPTH OF BOTTOM OF
.

-'cPVC WELL CASING AND CAP -

g.- EL/ DEPTH OF 574*8/59*0'-_

BOTTOM OF HOLE59.0, (NOT TO SCALE) g.;g9g7 74
u s2 D.9-52 12/62



_

WELL INSTALLATION DATA SHEET

WELL NUMBER C-3

Kelly Q:ritract

PROJECT Mdland thits I & 2 JOB NO. 7220-101 SUBCONTRACTOR M ter k W.

S 5209.4 E 533.8 SURFACE ELEVATION 633.RCOORDINATES

2/11/82 D ATE COMPLETED 4/19/82 NO.0F SAMPLES 13DATE STARTED

l TYPE OF SAMPLES _ Grab and Bailer
|

|

| DRILLING PROCEDURE
,

CASING Of AMETE RS (IN) DRILLING METHOD Cable 'Ibol
17" N HOLE DEPTH SbS 'O. Q 17" TrJn_ HOLE DI AMETER -

0-8.0' used 19.8" O.D. casin_q. _l.0 15 1/4" D X1 SPECI AL CONDITIONS
0.6' flushed from hole durino cleanino.

_

WE LL INSTALLATION

CELL SCREEN CONFORMANCE REPORT @ GRAVEL PACK TEST RESULTS @

15.6'
SCRE EN SLOT SIZE 0.018" SCREEN DI AMETER 6" p SCREEN LENGTH

13.7', 31.8', 48.4'
CENTRALIZERS:

36.0'11.0' LENGTH OF RISER ABOVE SCREENLENGTH OF BLANK BELOW SCREEN

LENGTH OF GR AVEL PACKED ZONE 33.O' CALCULATED AMOUNT Of GRAVEL PACK 44.2 cu. ft.
45.5 cu. ft. CIRCULATION DURING GR AVEL PACKING @ACTUAL AMOU.fT OF GRAVEL PACKt

21 3'50.0' THICKNESS OF SEALCASAGR ANDE TIP DEPTH

TYPE OF SE AL M19_tgr FlCw - 713 D CALCULATED AMOUNT OF SE AL 10.4 cq. ft.

| ACTUAL AMOUNT OF SE AL 32.1 cg. ft.

!
WELL DEVELOPMENT

| TYPE OF DEVELOPMENT InteIrtittent PtrTing

8 hours AMOUNT OF MATERI AL REMOVED <0.01 cu. f t,,it)
DEVELOPING TIME

SAND CONCENTRATION: (ppm by weight) none
DUQiNG DEVELOPMENT SPECIAL CONDITIONS

FIRST TEST 0.4

SECOND RETEST.__

THIRD RETEST

I NA3/10/82 EDUCTOR SETTING10.3'/623.5 DATE| STATIC WATER LEVEL

SUBCONTR ACTOR SUBMITTALS:
I:evision 14

| MICHIG AN DEW ATERING WELL RECORD 0 12/c2

SUPERVISED BY .
T. R. Cullen/

GEOLOGIST /HYDROGEOLOGIST
D.9-53 A.J. Fiksdal

__

gg
|



.

w

PnOJacT Joe =0 as,asT mO. mLL nO,

WELL LOG ==o ==o ' 7220 1 o, 2
c_,

siTf COOROINATES

2hlorination Du11 dan 9 S5225.2 ES32.8

fmG')esGun
CoueLetsO Oa LLaR omiLL uAus AmO uCD(L HOLaSat TOTAL DEPTM SAuPLES

2-11-82 3-9-82 Kelley Dewatering Co. Bacyrus-Erie 22W 17" 53.2' 12
Scaggm dea /LehCTM/5 LOT EL TOP 08 CASING QROumD sumr Act EL OSPTHML onouseO WATER LOGOED 8Y GEOLOGIST /HYDnOGEOLOGIST.

6"/15.I'/018 633.8 633.8 12.D'/621.8 A.J. Fiksdal

|DATE
AMROVf D BY: DATEcutcs Day

6-71-R2 W.C. Paris. 3r. f. '1-P'.F. Yvonu ,

8
- sy

?t6 wfioN g ( y DiscnsPfiON Ah0 CLAaslFICATION NOTES.

o 1 %
5

611.8 0
0-3.0* S11ty Sand, gray, fine- to 0-1.8' Used 30" O.D. tapered auger to.

medium-grained U ine crushed drill through frost zone.-

~
1 gravel. (Fill)

, 1.8'-8.0' Drove 19.8" O.D. casing and
"

cleaned out with 15" O.D. auger.
631.8 3

. 3.0'-6.0' Clayey Sand, gray, fine-
- to coarse-grained, fine gravel.

(Fill)$, j

'' ~

6.0'-31.0* Clay, gray, little
*

. fine- to medium-grained sand,
- trace fine gravel. (Fill) End,of_ shift 2-11-82 at 8.0'
- ,Ytart of s~hTI I F F6"I

i

5 End of shift 3-3-82 at 10.0'
~~U~ ~ ~ E 83 ~ ~~ I ~f~~ if t7t sh 3-r,

, ..--

n - gj
_

- 3-4-82

.

*
A

.

15 ".
._

.

.

-

: 5
_

20 -
.

___

_

.

- 4

-

.' 6

.

25 - 25.0'-31.0' Increasing sand
~

content.
_

.

.

.

.

"

7
- End of shift 3-4-82 at 30.0'

30 - -- ---~~~--~~~-~~gg ,gg 3_gg,
~

w Fill,
602.0 31

,,
31.0'-46.0' Sand, brown, fine- Lacustrine

s . grained, with gray clay.
( Lacus t r ine ) .-

: 3
. Revision 14

- 12/82
598.8 35 a

SAMPLE Tyra Sf71 MLL NO.

Grab and Bailet Chlorination Building C-4

D.9-54

.



PetONCT 905 00. SMt ET NO. wt LL NO.

WELL LOG -o'-o u- -o r mo 2c2 c_,

8
* 'E

E LE voTION $ DESCRIPTION AND CLASSIPICATION NOTES

o
5

598.5 M

."_ 36.0'-41.0' Trace fine angular
- gravel, silt.

_

*

'j)
-

.

40
~

41.0'-46.0' Sand is gray with._:.
- trace of lignite and silt.
_

_

l
.

10 .'-
-

.

I 45_
'

.

| 587.8 46, ~ ~ - ~

46.0'-1.0' Clay, gray, with fine-

; grained sand. ( Lac us t r ine )
.

~

11

1 .

| 50 -

"._, 51.0' Sand content decreases,

I _ clay is plastic. End of shift J-9-82 at 52.7'
I

|
-
1;. start of shitt 3-10-82

580.6 53. --

Cc>mpl e t ed hole 3-10-82

. T.D.: 53.2', See well construction

j
- summary.

1 _

| .

I -

.

.

,

.

.

-

~

| -
<

.

.

|
^

.

_

i -

.

I
~

!
-

.

.

.

.

t .

.

.

I -

.

l .
.

, .

'

.

Gi
SAh8 plt TYPE SITE wtR NO.

Dailer Chlorinatinn Bui]dina C-4

D.9-55 nevinton 14
12/82



WELL CONSTRUCTION SUMMARY
C-4/~'N - MIDLAND UNITS 1 AND 2 JOB NO. 7220 WE LL NO.

( !
v

SITE Chlorination Buildin[_ COORDINATES S 5225.2 E 532.8

DATE STARTED 3/17/82
_

DATE COMPLETED 3/18/82
GEOLOGIST /HYDROGEOLOGIST T.R. Cullen INSTALLED BYKelly Contract Dtvatcrina (b.

EL TOP OF PVC 638.4638.1 EL OF TOP OF C_ WELL CASING-

%" RISER PIPE =

*/@'//F '//g'// '
GROUND 633.R

-- -

ELEVATION
Steel casing TEMPORARY

rBACKFILL

EL/D EPTH E OF NAl..

CENTR ALIZE R'

6" NOMINAL DI AMETER _

, (T EM PO R ARY)
SDR 21 PVC WELL CASING

'

EL/ DEPTH OF 628.5/5.3'
T- .. - TOPOF.

o ; -
6 GROUT SEAL%-

*-

;

j R _ EL/ DEPTH Q OF 624.0/9.8'.

E%" SCHEDULE 40 3 a

THERMOPLASTIC - is g.,

RISER PIPE .

9
*

a- -

.

f|1
n 17n

| HOLE DIAMETER( ) i ', ; =
'v' * GR AVEL PACK GR ADATION: ,j. .,.1 *.

s - y .

SIEVE SIZE - *_ EL/ DEPTH OF TOP OF 608.6/25.2'
DESIGNATION ACCEPTABLE RANGE F - SPECI ALLY GRADED

(NO.) OF % RETAINED > GRAVEL PACK *

4 0-10 -' r
_ ! EL/ DEPTH E OF 604.5/29.3,i
~

l CENTRALIZER
6 0 14 EL/ DEPTH OF YOP 604.0/29.8'
8 6-22

12 14 31 M-EEEE;-
, OF WELL SCREEN. _ = = = =

16 24-40 M- 5 ''

20 35-51 WM * ' .*

30 51 67 .My.

40 87-100 ;3m
,

.

= _g c..:=g e

6" NOMINAL DI AMETER . $Wf NA
i # 18 CONTINUOUSLY SLOTTED --W:ifd= E - '

EL/ DEPTH E OFPVC WlRE WOUND WELL SCREEN Mi|9M - '

X fg , ; SCHEDULE 80
| =gg .- PVC COUPLINGS 598.4/35.4'

*
' -

,

m=. ..

- .

'

'. ' *%X~2
'

.

saE=
.. L=gg .

.

.

. -. EL/ DEPTH OF BOTTOM 58 8.9/41.9'
- - - - " - OF WELL SCREENn) ? ! EL/ DEPTH E OF 588.4/45.4'/

i (/ | CENTRALIZER586.4 /
47.4'

STONE PIEZOMETER TIP|s
_. 6" NOMIN AL DI AMETEREL/ DEPTH POROUS " *

,
'

SDR 21 PVC WELL CASING=

PVC WE LL CASING D P * B TTO HOLEa3.1 (NOT TO SCALE) Revinion 14
uN D.9-56 12/62



.

.

WELL INSTALLATION DA TA SHEET

/ WELL NUMBER C-4

Kelly Contract

PROJECT _ Midland Units 1 & 2 JOB NO. 7220-101 SUBCONTRACTOR Nterh Q.

S 5225.2 E 532.8 633.8
COORDIN ATES SURFACE ELEVATION .

2/11 /82 DATE COMPLETED 4/20/82 NO, OF SAMPLES 12DATE ST ARTED

TYPE OF SAMPLES Grab and Bailer

DRILLING PROCEDURE

CASING DI AMETERS (IN) DRILLING METHOD Cable 'Ibol
17" nrn HOLE DEPTHO.Cl 37" NE HOLE DIAMETER

*

0-8.0' used 19.8" O.D. casing,
I. D' 151/4" Jyri

$.E5i0t fONDiriONsmaterial in bottom of hole,o

WE LL INSTALLATION

CELL SCREEN CONFORMANCE REPORT @ GRAVEL PACK TEST RESULTS @

15"I'
SCRE EN SLOT SIZE 0.018" SCREEN DI AMETER 6" mn SCREEN LENGTH

9.8', 29.8', 45.4'CENT R ALIZE RS:

LENGTH OF BLANK BELOW SCREEN 8.2' LENGTH OF RISER ABOVE SCREEN 34 2'

36.8 Cu. ft.27.5' CAf.CULATED AMOUNT OF GRAVEL PACKLENGTH OF GRAVEL PACKED ZONE

ACTUAL AMOUNT OF GRAVEL PACK _ 39.6 CU. ft. CIRCULATION DURING GR AVEL PACKING 3
CASAGRANDE TIP DEPTH 47.4' THICKNESS OF SEAL 19 9'

28.1 cu. ft.
TYPE OF SE AL Muter Flow - 713 Grout CALCULATED AMOUNT OF SEAL

ACTUAL AMOUNT OF SEAL 28.1 cu. ft.

1
WELL DEVELOPMENT

TYPE OF DEVELOPMENT Intermittent Ptrping

<0.01 cu. f t . gn,38 hours AMOUNT OF MATERIAL REMOVEDDEVELOPING TIME

SAND CONCENTR ATION: (ppm by weight)
DURING DEVELOPMENT SPECIAL CONDITIONS none

FIRST TEST 0.6

SECOND RETEST._.

THIRD RETEST

M
STATIC WATER LEVEL 12.O'/621.8 DATE 3/4/82 _.__ EDUCTOR SETTING

SUBCONTR ACTOR SUBMITTALS:
peVision 14

| MICHIG AN DEWATERING WELL RECORD 0 12/c2

T. P. Ctiller/
GEOLOGIST /HYDROGEOLOGIST - - -

i

1 Gs gQ



m . ___

~

IPROJE CT Jos ho. SMGET NO. uutLL NO.

WELL LOG === ao 2 72= 1 O- 2 ,_,
26iE COORDINAYea

r,. t v s c - W.i t e r l' ump S t r uc t ur e- S4952.8 E 752.1

i su.ves cond*L E TE O DRILL E R DR16L M A8tt ANO tf 0 DEL MOLE Bl2E TOTAL Df PTM 4Aa8PLg3

1-27-82 2-10-82 kelley f* watering Co. Bucyrus-Erie 60L 17" 75.2' 18
scnieN Osa/LENGTM/ SLOT E L TOP OF CAMNG ORouseD sump ACE EL DEPTWEL GAOUseO suATER LOGGE D BY GE OLOGilT/MYDROGEOLOGIST:

6"/21.7'/818 637.5 634.5 51.7'/582.8 T.R. Cullen/M.D. Johnsor
CHECEE D AY. DATE APPROWED ev: DATE

A..f. F a k sd.n l 6-18-82 W.C. Paris. Jr. 6-21-82

8
w ay

attvATeON g y OfSCRIPTION AND CLASSIFICATION NOTES.
0 %.

a

634.5 0
- 0- 3 0' Gravel, Clay, unsorted 0 - 2.0' Used 30" O.D. tapered auger to

sand. (Fill) dri11 through f rost zone.- ,
. .
- '

2.0' - 8.0' Drove 19.8" 0.D. casing and-

cleaned out with 15" O.D. a ug e r." *
3.0' - 6.0* Sand, orange-brown,
poorly norted, some coarse gravel.- '

c, - (Fa11)
~ J

C " '> 6--
6.u - e.u' sta ty uay, bro i.-oron9e

. to tan mottlea, with inne- to
-. l cuaise 9 rained sand, grovel. (Fil1) End of shift 1-27-82 at 8.0'626.5 g .

8.0' - '3.0' silt, brown, some clay. Start of shift 2-8-82.

- .some ' ne- to coarse-grained sand,
- little pea gravel. (Fall)

10-
: 4

O _

*
L

.

021.5 13 .J
_ l 0' - 20.0' Sand, brown, medium-
- to coarse-grained, some inne-
- grained sand, little silt. ( Fall )
.

% >.

a

.

.

\
.

- >

- 0
.

014.5 go
. 20.0' - 22.0' Gravel, dark gray,
- 7 little fine- to coarse-grained

612.s 22 -
sand. (till)

2~ 22.0' - 37.0' Salty Clay, brown,t

- little pea gravel and medium- to '

_
coarse-grained sand. (Fall)

-

~ *2s i

.

.

-
,

__

-
.

" k

ei k
a

_ 9
.

30-
.

__

.

O -
I
,

:K Rcvicion 14
-

; 12/82.n . s as n ,
.

SAasrLe TYPr srTE sugLL NO,

' r a ti a n< l H.s t l e s g,. t' v i ce ha t e r Pump Structur.. n_!
,

D.9-S8

,_ _ ___ --- __ __ ___ _ _ _ _ . _ _ _ __.



D5/
PR OA CT JOS NO. SHEET NO. wt LL NO.

WELL LOG === u~m u~m 7= 2 e 2 m,

8

E twcTiON osacniPT ON AND CLA$$tPCATION NOTES

5
599.5 35

.

.

- Fall
597.5 37

! - 37.0' - 47.0' Silty Clay, gray, Till

l - some fine- to coarse-grained
' "

sand. (Till)" l b
.

40 -
.

.

.

._

_. __._ ft _2 .8._ _82_at 41.0'shiEnd of
.

, _ ---____----

- Start of sh11t 2-9-82
.

12.

45 -
,

,
.i

i .

587.5 47 '
'

- - 47.0' - 52.0' Sand, gray, fine- to Lacustrane
-

( coarse-grained. (Lacustrine)
_

.

.

50 - 1:
.

.

~ V
582.5 52 -- 2-8-82

. 52.0' - 75.2' Sand, gray, 11ne- to -

medium-grain *d. (Lacustrane). .-

.

- 14

55 -
.

.

.

. 7
_

.

.

.

- 1E
60 -

.

1 -

| -

-_..

- End of shift 2-9-82 at 61.0'

. Start of shift 2-10-82
,

I'
6'

.

.

.

._..

.

W

-

| 70- Il

.

-

r
.1

| ._,.
-

_

559.3 75. LE|. Completed hole 2-10-82

\' /t ' N * ' 9,[p..
WELLNO.

0C' "'AA '""3LF"'~

,l
SAMPLE Tvrt stTt

i

Haller Service Watar Pump Structure 0-1

D.9-59 novicion 14
1?/62

|



|

WELL CONSTRUCTION SUMMARY
N, MIDLAND UNITS 1 AND 2 JOB NO. 7220 WE LL NO. D-1

b
SITE Service Water Pump Structure COORDINATES S4952.8 E752.1

DATE STARTED 3/12/82 DATE COMPLETED 3/15/82

GEOLOGIST /HYDROGEOLOGISTT.R. Ct:11en/ A.J. FiksdallNSTALLED BYKelly Contract Dwaterino 03.

637.5 EL OF TOP OF _ EL TOP OF PVC 637.5
%" RISER PlPE =

- WELL CASING

%\ '//-
GROUND 634.5

M@'//8 \ ELEVATION
Steel Casing TEMPORARY

"BACKFILL
l

E L /D E PTH 10 F NAi ,

CENTR AllZE R'

SDR 21 PVC WELL CASING
'

(TEMPOR ARY)6" NOMINAL DlAMETER _

EL/ DEPTH OF 628.6/5.9'
. TOP OFr- :

$ F. GROUT SEAL''

,. g . . , .
-

.. j _ EL/ DEPTH Q OF 623.6/10.9'.

CEMRAWER%" SCHEDULE 40 * a.
THE RMOPLASTIC -

11'

\|.
- --

#RISER PIPE *

g...,

f~% '|.k 'p,. 7y(d ' h0LE DIAMETER1 i
' *- =

* GR AVEL PACK GR ADATION: $j ,.)-
.- - ,.

SIEVE SIZE ] Q _
EllDEPTH OF TOP OF 610.4/24.1'

DESIGNATION ACCEPTABLE RANGE - -
- SFECIALLY GRADED9

(NO.) OF % RETAINED
- GRAVEL PACK *. 603.5/31.0'
t - | EL/ DEPTH C. OF

4 0 10 -| I
~

l CENTRALIZER"

EL/ DEPTH OF TOP 586.8/47.7'6 0 14 , _'..
8 6 22 '

OF WELL SCREEN
= _ = = = === ,.12 14-31

16 24-40 EEG:''
20 as si =ssM '.-

30 51-67 K-E '.
40 87-100 EFE - -

Elisi;ii . .

MM =-

6" NOMINAL DIAMETER . F - - 583.9/50.6'"

s 18 CONTINUOUSLY SLOTTED " ; ----

. . ' EL/ DEPTH T. OF w/ centralizer.
-

PVC WIRE WOUND WELL SCREEN i-
.'

SCHEDULE B0
-

.= .

U PVC COUPLINGS 573.3/61.2'
' zz-
,

'

-

.

=== =-.

~- =-m * -

. w-~mEE - .*

M.':
-;p_g ..

[bN '.~
OF WELL SCREEN

565.1/69.4'
-~

. EllDEPTH OF BOTTOM

s') b
~~

\d g,
~

I EL/ DEPTH E OF y ~t A / 7 n 7 e
l CENTRALIZER

b 6" NOMIN AL DI AMETER562.2/72.3' EL/ DEPTH POROUS ';
'

., 'STONE PIEZOMETER TIP =- SDR 21 PVC WELL CASING
559.3/75.TL/ DEPTH OF BOTTOM OF -*_PVC WE LL CASING AND CAP

' 5 'J EL/ DEPTH OF 559'3/75'2'. . '

-r BOTTOM OF HOLE
(NOT TO SCALE) Revision 14 !

p- n D.9-60 12,-82



.

|

WELL INSTALLATION DATA SHEET

WELL NUMBER _ D-1/

Kelly Omtract

PROJECT Midland Uhits 1 & 2 JOB NO. 7220-101 SUBCONTRACTOR Ntcrh W.
|

|

S 4952.8 E 752.1 SURFACE ELEVATION 634.5COOQDINATES

! !0 5/5/82 NO. OF SAMPLES 38DATE STARTED DATE COMPLETED _

TY?E OF SAMPLES Grab and Bailer

DRILLING PROCEDURE

CASING DIAMETERS (IN) DRILLING METHOO Cable 'Ibol
75.2'O.Il_17" E HOLE DI AMETER 17" DCIU HOLE DEPTH

|
none1. 0 15 1/4" IY.D SPECI AL CONDITIONS

1 -

WELL INSTALLATION|

WELL SCREEN CONFORMANCE RE.MRT @ GR AVEL PACK TEST RESULTS @'

21.7'
SCREEN SLOT SIZE 0.018" . SCREEN DI AMETER 6" N SCREEN LENGTH

10.9', 31.0', 50.6', 70.7'
CENTQAllZERS:

5.8' LENGTH OF RISER ABOVE SCREEN 56.7'LENGTH OF BLANK BELOW SCREEN

LENGTH OF GRAVEL PACKED ZONE 51.1' CALCULATED AMOUNT OF GRAVEL PACK 68.1 rit - ft.

ACTUAL AMOUNT OF GRAVEL PACK 69.3 cu.ft- CIRCULATION DURING GR AVEL PACKING @

| CASAGWANDE TIP DEPTH 72.3' THlf KNESS OF SEAL 1R ?'

25.5 cu.ft.
TYPE OF SE AL Kuter I' low - 713 h CALCULATED AMOUNT OF SEAL

| ACTUAL AMOUNT OF SEAL 7R 1 eti f r

|

| WELL DEVELOPMENT

TYPE OF DEVELOPMENT Intennittent Ptrping

DEVELOPING TIME 8 hours AMOUNT OF MATERIAL REMOVED < 0. 01 cu . f t - (est)

SArdD CONCENTR ATION: (ppm by weight!
DUZING DEVELOPMENT SPECI AL CONDITIONS nnne

FIRST TEST __Q, 6

SECOND RETEST _

THIRD RETEST

|

STATIC WATER LEVEL SI.7'/582.8 DATE 2f8/82 . EDUCTOR SETTING NA

SUBCONTR ACTOR SUBMITTALS:

nevision1gMICHIGAN DEWATERING WELL RECORD 0 12/82
SUPERVISED BY T.R.Cullen/A.J.FiksdalGEOLOGIST /HYDROGEOLOGIST

D.9-61
c.r. s e



'W

rnOJE CT JOS 690. S.NE E T MO. Uut LL NO.

WELL LOG = = = = = 2 2220 1 ,2 D-2

si1e CoORoiNATs0

/ Service Water Pump Structure S4956 E735.9
seGUN CowLaTe o on>LLan oniLL maae AND woost nota siza TOTAL of PTM sAurLEs

1-22-82 3-2-82 Kelley Dewatering Co. Bucyrus-Erie 60 L 37" 75.2' la I

SCREEN De A/LENGTM/ SLUT EL TOP 08 CASING OROU'eD SURF ACE EL DEPTWEL OAOUNo uuATEn LOGGED e r GeoLoGasT/MyonoGtoLOGasT:

6"/23.3'/#18 638.8 634.4 34.4'/600.0 M.D. Johnson

CHECEEDev. DATE AMMOVED 9Y; DATE

A.J. Fiksdal 6-15-82 h.C. Paris, Jr. 6-16 -82

8
, a

{ { 9 oascairtioN AmoCLASs4FiCATION NOTE s-e t t v A Tue,

|! h
5

f.14. 4 0
. 0-5.u' Clay, with gravel, U-2.0' Used 30" U.D. tapered auger to
- cobbles and unsorted sand, drill through !rost zone.
~

(Fall)
2.0'-8.0' Drove 19.8" O.D. casing and, y
cleaned out with 15" O.D. auger.

.
>

.

6 2 ') . 4 5
"- -

5.0'-10.0' Sand, brown,
unsorted, some gravel, occa-,

2 sional cobble. (Fall).

End of shift 1-22-82 at 8.0'

6 tart of shift 2-23-02
~

3

f,2 4 . 4 10-
5 ' 10.U'-20.U' Clay, br own.

/ -
. a nc$ o r a n< p. mottled, tane to coarse

( - ' gravel. (Full)

- e

.

.

.

15--
-

.

.

'
5

-

.

. ]

- End of shift 2-23-82 at 20.0'
614.4 20 :

; 20.U'-a.U' Sand, brown, Start of shift 2-24-82
- o ' tine- to coarse-grained, l i t. t ic
- tine gravel r.nd clay. (Fall)

6 1.' . 4 / 2, p1 2 .u'-24.o' Concrete, gray,
. . + , a.ud mat. (Fill)
- (? End of shift 2-24-6 2 at 24.0'

610.4 24 i

. 24.0-34.U' Clay, brown, some start of shift 2-25-64
tine gravel and fine- to coarse-

t 25- w

;
- 1 rained sand. (Fill) End of shift 2-25-82 at 26.0'

| 8 Start of shift 2-26-82

_

_

. .
___.

.

30-
- ,
~

l g .
9

| 5
'

600.4 34- =g= Fill Revision 14.
"

[ 7,

Lacustrine 2-d-82 1773.,-
s99,4 3s 10 |-| | 14.0-41.0' dalty band, brown, ;

i

SA w tr Type arTe wtLt No.
Grab and bailer Service Water Pump Structure D-2

D.9-62
L



W
..

PetCUECT JOS MO. sMcET NO. WI LL NO.

== o u- - na 2- 2WELL LOG , , . ,

f f otsCmPT10N AND CLA$stFICAT10N NOTES.tLevaTiON
o a 3

e
a

59s.4 35
. medium- to coarse-grained,
- Little clay. (Lacustrine)
_

- 10
~ 36.0' Clay seams.
~

~ t.nd ot shitt 2-26-H2 at 39.0'

. Start of shalt 1 - 1 - 8 .'

40 -
, 1L Lacustrine

5'i 3.1 41 ~

/'/ 41.0'-46.0' Clay, gray, 11ne- 1111
- '/ to medium-grained sand, trace
- ' ; tine gravel. (Till)
. ,.

A

</
45 - /

. Till
588.4 46 -

L custrine4b.0'-75.2' Sand, gray,.,

medium-grained, little coarse-
- grained sand. (Lacustrine)

,.

* 1.10
.

.

50 -
~

._ ..

~

.

.

- 1 -17
-

55

_ _ t_56_.0'_ _ _ _ _-1-82End of shift 3 a
| .

_ _ _ - - - -
. __.-

Start of shift 3-2-82
.

57.0' fine to coarse gravel layer.
.

1
*

,

! ."15'

60 .
.

.-,.

.

.

.

"

16|- bJ.0' fine gravel layer.*

.

65 _

__g!,:
-

.

.

_

.

"
- 17
.

.

70 -
e

. .

1't;V i G i O n 14

559.2 75. Completed hole 3-2-82

/ T. u. 75.2' dee well constructionC :

[ j / s ur. aa ry . " ""
sAmett Tvet sitt

D-2
Baller Service Water Pump Structure

D.9-63



1

WELL CONSTRUCTION SUMMARY i

[] MIDLAND UNITS 1 AND 2 JOB NO. 7220 WE LL NO. >2

G'
SIT E Service Wa ter Pump St ructure COORDINATES S4956 E735.9

DATE STARTED 5/26/82 DATE COMPLETED 6/3/82

GEOLOGIST /HYDROGEOLOGIST M.D. Johnson INSTALLED BYKellY Oontract Dewaterirn Q).

637.6 EL OF TOP OF _ EL TOP OF PVC 638.8
%" RISER PIPE =

- WELL CASING

GROUND 634.4
~-

#/p///g ,'//g'// ELEVATION
Steel Casing TEMPORARY

"BACKFILL

E L/D E PTH 10 Fl _

CENTRALIZER -628.1/6.3''

6" NOMIN AL DI AMETER .. . (T EM PO R A RY)
SDR 21 PVC WELL CASING

''

EL/ DEPTH OF 628.0/6.4'
TOP Or-- :

*i 6 GROUT SE AL'

604.1/30.3'
EL/ DEPTH Q OF.

RANERg.. SCHEDULE 40 4 .

THERMOPLASTIC - (a; g.,
RISER PlPE ' . ,* ..*

.

. a

j'' 'N ~i. U,- 17"
''
,.

| HOLE DIAMETER'D) 4 t: =

* GR AVEL PACK GR ADATION:
~

,7j; ..yi

. - r.

SIEVE SIZE ]- (_
SPECI ALLY GRADED
EL/ DEPTH OF TOP OF 604.1/30.3'

F .
-

DESIGNATION ACCEPTABLE RANGE
(NO.) OF % RETAINED t GRAVELPACK*

t _ l EL/ DEPTH ( OF 589.4/45.0,
"|4 0 10 . I

~

l CENTRALIZER
6 0 14 EL/ DEPTH OF TOP 16 M /_46.l'.;
8 6 22 ;_gpj;- . ' , OF WELL SCREEN

12 14-31 . sy_qgg-
*-16 24-40 . ==2 az

20 35 61 Fi ~ ~.*

30 S1-67 g_=== .*.
40 87 100 : =m=-2_=_' ~i *

*

IR W.
584.7/49.7'6" NOMINAL DI AMETER .

818 CONTINUOUSLY SLOTTED ".2-==--- - -

EL/ DEPTH E OF w/ centralizerPVC WIRE WOUND WELL SCREEN U Ks - -

.- as==r - .' SCHEDULE 80
W_Z ,4 PVC COUPLINGS 574.7/59.7'*

,

-[M.

~

{Eh5'

.

$5-5 h.~-

, MM ** .,=

. _??? : ''
'

3
- -

,

432 5 .- EL/ DEPTH OF BOTTOM 565.0/69.4'-

-

e ~. - OF WELL SCREEN

( ) h_ EL/ DEPTH E OF 563.9/70.5'
v' f CENTRALIZER

[* 6" NOMINAL DIAMETER
STONE FIEZOMETER TIP|

562.4/72.0' EL/ DEPTH POROUS ' -
, ,

=. '

'. SDR 21 PVC WELL CASING-

.

[ EL/ DEPTH OF 559.9/74.5'- - - - - -559.9/ 74.5EL/ DEPTH OF BOTTOM OF ,-- -- 2
;

PVC WELL CASING AND CAP BOTTOM OF HOLE
(NOT TO SCALE) DeVi ion 14

WM D.9-64 12/w



.

WELL INSTALLATION DATA SHEET

y / WELL NUMBER _ D-2

Kelly (bntract

PROJECT _Ml_and thits 1 & 2 JOB NO. 722()-101 SUBCONTRACTOR W M M @*

S 4956 E 735.9 634.4
COO @ DIN AT ES - SURFACE ELEVATION

1/27/82 DATE COMPLETED 6/8/82 NO. OF SAMPLES 18
DATE ST ARTED

TYPE OF SAMPLES _ Grab and Bailer

DRILLING PROCEDURE

CASING DI AMETERS (lN) DRILLING METHOD Cable 'Ibol
74.5'17" N HOLE DEPTHO.Il_17" DOU HOLE DIAMETER

0-8.0' used 19.8" O.D. casing.I D _D M" IYIl SPECI AL CONDITIONS

WE LL INST ALLATION

WELL SCREEN CONFORM ANCE REPORT @ GR AVEL PACK TEST RESULTS S

SCREEN SLOT SIZE 0.018" _ SCREEN DI AMETER 6" M SCREEN LENGTH M 3'

CENTQALIZERS: 6.3'. 30.3'. 45.0'. 49.7' 70.s'

50.3'
LENGTH OF BLANK BELOW SCREEN 5.1' LENGTH OF RISER ABOVE SCREEN

LENGTH OF GR AVEL PACKED ZONE 44.2' CALCULATED AMOUNT OF GRAVEL PACK 59.1 cu.ft.

ACTUAL AMOUNT OF GRAVEL PACK 57.4 cu.ff. CIRCULAT.:CN DURING GR AVEL PACKING @
23.9'

CASAG%ANDE TIP DEPTH _]. 0 ' THICKNESS OF SEAL -

TYPE OF SE AL Master Flcw - 713 h CALCULATED AMOUNT OF SE AL 33.2 cu.ft.

ACTUAL AMOUNT OF SE AL 33.2 cu.ft.

WELL DEVELOPMENT

TYPE OF DEVE LOPMENT Intermittent PtIpinQ

DEVELOPING TIME 8 hours AMOUNT OF MATERIAL REMOVED <0.01 en.fr. (est)

SAND CONCENTR ATION: (ppm by weight)
DURING DEVELOPMENT SPECI AL CONDITIONS nnne

FIRST TEST __QJ ._ _

SECOND RETEST._. _

THIRD RETEST

STATIC WATER LEVEL 34.4'/600.0 DATE 2/23/82 E DUCTOR SETTING NA

SUBCONTR ACTOR SUBMITTALS:

MICHIGAN DEWATERING WELL RECORD 0 Revicicn 14
12/82

SUPERVISED BY
M. D. JohnsonGECLOGIST/HYDROGEOLOGIST

Gt se D.9-65



_

PnoJa cT Jos 3CO. SHE E T ho. WELL alo.

WELL LOG = =ou = =o >>= ~
i , o-,

5s y t COORDINAite

k r v ice- water Purnp Struct ure S 4963.2 E 716.2

[ eEGuN COMPL E Tf D DR4 4t R , DRILL MAKE AND MODEL MOLISIZE TOTAL DEPTH SAMPLES

b 1-27-c2 2-22-62 Kelly Dewatering to Isacyrus-Erie 60 b 17" 75.6' In

SCREIN DIA/Lf NGTH/ SLOT EL TOP 08 CASING OROUNO SumpAct SL DSPTM/t L OROUND WATE R LOGGED OV G10LOGisTfMVDMOGEOLOGIST:

b"//u.6'/eIb 637.5 6J4.0 42.80'/591.20 T.H. cu t t ..n/ M . o. .nih n.a .n
CHECRED0Y DA TE APPR0vtD BY: DATE

1. . t . Young 3-31-82 W.C. Paris, J r. 6-18-62

8.,x w

e t s v ATioN t j y otscRiPTicu ANo CLAssif tCATION NOTES.
,

" a %

5

. 4 4. n u
~

. u 2. 0 ' dana, brown, tane- to coarse- 0-2.u ' u sed 30" O.D. tapered auger to drill
grained, pebbles, grovel. (Fall) through frost zone.a

e

- 2.0'-8.0' Drove 19.8" O.D. casing and cleaned
1 out with 15" O.U. auger.

.

*U '
'.0'-21.U' Salty Clay, brown, with,

.

. 2 Febbles, gravel, and unsorted sand
- lenses. (Fill)
~ '

. End of shift 1-27-82 at 8.0'
.-

Start of shitt 2-17-82e
.

.

.

10 -
. 5

: : :(3v
_

.

--

.

.

.

I 's -
i

~
4 '

17.0'-35.0' Encountered fragments of PVC, casinc

-

and well screen from construction dewatering.

_
wells located 1.5' from center of D-3.

.._

.

.

-
<

'o--

. End of shift 2-17-82 at 21.0'
t.1 1. 0 21

. /1.O'-24.U' Gravelly Sand, brown, dtart of shift 2-1 t8-8 2

. tine- to coarse-grained. (Fill)
- 0
-

* ~~

24. 0 *-27. o ' Sand, brown , coarse-
*

25 - grained, little clay. (Fill)
~

7
. .

.

t> u 7. 0 .' 7 .-w% -
_ 27.0'-32.U' Sandy Gravel, brown,

rounded. (Fall)

.

.

su - e
.

.

C "y c. 0 - w 3 ' gri t y g, Le own,'C"

Q .
i watum- to course-gratneo sand and

. 9 9tavel. 0 111) F,c v i c i on 14
599.o 35 . 12/b2

SAMPL1 TYPE STTg WELL NO.
urab and L!a l le r Service water Pump Structure D-3

D.9-66



-

Pm OJE CT JOS EO. SHE E T NO. MLL 00.

WELL LOG == - m -o2 >= -
2 2 D-3

.-

8
. s

NOTf $
DESCRIPTION AND CLASSIFtCATIONf Lt VATION

3

Y9 ') . V .$b

~ III
590.0 16

-
// Je.0*-44.U' J11ty Llay, gray, w i t ri Till/-

-

;/[ 11ne gravel, f:nt- to stedium-grained
/ sa nd , and occasional coarse pebble.

~

(Till)

/ "
40 '

-

-

__,
-

1l u 2-18-e2
,

Till-
,

**'""L*1"'"
< 44.0'-75.6' Sand, gray, tine- to Lnd of shift 2-18-82 a' 45.O'

4S
,

cediun-grained, trace to some fane ~ ~ ~ ~ ~ 7rt7 t Yh15 E E62
-

bt-

- gravel. (Lacustrine)
-

~12 :

-

-

-

--

-

40 -
-

-13 :
.

-

-

'

._WU

.

9 c,
.

.

. 14 :

.

_

-

-
1

-_.
i

|
-

.

+.u

- S U
End of shift 2-19-82 at 62.0'
atart of shitt 2-22-62

f
-

.

. .

-

fe33 --
-

-

l If
..

1
=

1 .

.

-

7U ~
-

. 17 r

_-
-

558.4 75.6- I

(~ - / T.D. 7 5. 6 ' , see well construc- \
\
Completed hole 2-42-62

\ > ..'/ tion summary. MLL ho.
s Tr D-3sAssa t Tvetm

Service Water Pump Structure
Baller

D.9-67 Revicicn 14
| 12/82



WELL CONSTRUCTION SUMMARY
(m) MIDLAND UNITS 1 AND 2 JOB NO. 7220 WE LL NO. D-3
%.J

SITE . Service Water Pump Structure COORDINATES q4961.9 v71A_9

D ATE STARTED , _Jf.11[g2_ DATE COMPLETED 1/is/n?

GEOLOGIST /HYDROGEOLOGIST T.R. Cullen/A.J. Fiks:da1NSTALLED BYKelly Contract Dts'atering m.

EL TOP OF PVC 637.5637.5 EL OF TOP OF __- WELL CASING%" RISER PIPE =

634.0
h/ge//g

~

'//gy/ ~
GROUND_ _

E LEVATION
Stael Casing TEMPORARY

"BACKFILL

E L/D E PTH 10 F NAi ,

CENTR ALIZE R| ,

6" NOMINAL DI AMETER (TEM PO R A RY);

SDR 21 PVC WELL CASING
EL/ DEPTH OF 626.7/7.3'TOP OFr- =

Q
. ..

GROUT SEAL*- * -
,y - ..,:

j _ EL/ DEPTH Q OF 523.2/10.8',

%' SCHEDULE 40 * *

TH E HMOPLASTIC i i,* | p.
RISER PIPE * '

..
'' *p .. ...

( i

'

| HOLE DIAMETER 17"- =

..',1j* GR AVE L PACK GR ADATION: 7,--
,

i'

.. ..

SIEVE SIZE
' H

,

* _ EL/ DEPTH OF TOP OF 603.5/30.5'
DESIGNATION ACCEPTABLE RANGE

- SPECIALLY GRADED
(NO.) OF % RETAINED GR AVE L PACK *

i
i _ l EL/ DEPTH E OF 6nt_9/1n_R'

^ r~ l CENTRALIZER4 0 10
6 0 14 EL/ DEPTH OF TOP 592.0/42.0'.._z
8 6-22 3--s- =q .!| OF WFLL SCREEN

12 14 31 ~,=ne m , -

,*
16 24-40 :_-iME .

20 35 51 ' *

.' _C-isdNM '.
.

30 51-67 '

4C 87-100 -yy *

. kikh _ ' .
mer.

6" NOMINAL DI AMETER hy . 583.0/51.0'
s 18 CONTINUOUSLY SLOTTED 2 m==z lUEPTH q OF w/ centralizerPVC WIRE WOUND WELL SCREEN ,i: {] , '| E

'
' U PVC COUPLINGS 572.9/61.1'.

, . ,

.- EM. ' .'

m+-.

' O. G2*.N .
; ' z^ =m:0 .'

MSG :.'-

1 ffh. '

-ss=_ am
E===. - EL/ DEPTH OF BOTTOM 561.4/70.6'

t(~N
'

| - --- OF WE LL SCRE EN

k 'J l . _ i EL/ DEPTH E. OF 563.1/70.9'!
E I CENTRAllZER

STONE PIEZOMETER TIP|s,

*561.8/72.2' EL/ DEPTH POROUS _- 6" NOMINAL DI AMETER' *
-

SDR 21 PVC WELL CASING
EL/ DEPTH OF BOTTOM OF y 4. EL/ DEPTH OF 558.4/75.6'ggj3,fbVC WELL CASING AND CAP -- -- ': BOTTOM OF HOLE

(NOT TO SCALE) D.9-68 Pevinicn 14
6U 92 12/ L 2



.

.

WELL INSTALLATION DATA SHEET
/ WE LL NUMBE R __D-3

Kelly Cbntract

PROJECT Mdland thits 1 5 L JOB NO. 7220-101 SU BCONT R ACTO R h ter M W.

COOQDIN ATES S 4963.2 J _116.2 SURFACE ELEVATION 634 n

1/27/82 DATE CO"pLETED __5/4/82 NO. 0F SAMPLES 18DATE STARTED

TYPE OF SAMPLES _ _Gr<t and Bailer

DRILLING PROCEDURE

CASING DIAME TERS (lN) DRILLING METHOD. Ctle 'Ibol

00 31"_LU3 HOLE DI AMETER 17" " HOLE DEPTH 75.6'

l.D _111/3" JYXI SPE CI AL CONDITIONS 0-8 0'__used_12.8" O.1). casing.

WE LL INSTALLATION

WELL LCREEN CONFORM ANCE REPORT @ GRAVEL PACK TEST RESULTS @

SCRE EN SLOT SIZE 0.018" SCREEN DI AMETER 6" ntn SCREEN LENGTH 28.6'

CENTRAll2ERS: 10.8', 30.8', 51.0', 70.,9'

LENGTH OF BLANK BELOW SCREEN 5.0' LENGTH OF RISER ABOVE GCREEN 45 S'

LENGVH OF GR AVE L PACKED ZONE 45,l' _ CALCULATED AMOUNT OF GRAVEL PACK _ fin 1 me ft.

ACTUAL AVOUNT OF GR AVEL PACK 69. 3 cu . f Le__. CIRCULATION DURING GR AVEL PACKING C_

CASAGRANDE TIP DEPTH 72.2' THICKNESS OF SEAL 23 2'

TYPE OF SEAL Kulter Flcw - 713 Grout CALCULATED AMOUNT OF SEAL ll 4 ru fr-

ACTUAL AMOUNT OF SE AL __30J cu. f t.
_

WELL DEVELOPMENT

TYPE OF DEVE LOPMENT Intermittent Pwping

DEVELOPING TIME 7 hours AMOUNT OF MATERIAL REMOVED <0.01 cu.ft. (est)

SAND CONCE NTR ATION: (ppm by mght)
DURING DEVE LOPMENT SPECI AL CONDITIONS nont

.

FIRST TEST __ l , i . . _
___

SECOND RETEST. __ __ _ _ _ _ _ _ _ _ _ .

THIRD RETEST

42.8'/591.2 DATE 1/27/82 EDUCTOR SETTING NASTATIC WATr R LEVEL

SUBCONTR ACTOR SUBMITTALS:

MICMIGAN dew ATERING WELL RECORD 0 1242

SUPERVISED BY
GE OLOGIST /HYDROGEOLOGIST_ T. R. Cul l en / A. .I . Fi k sdal

D.9-69r,, . ,g

_ _ _ _ _ _ _ _ _ -



-

PnO4tCT Jos mo. SHetT NO. UutLL ho.

WELL LOG oo'-o ==o = 10,2
,,

COORDaNATES54 T3

Service Water Pump Structure S 4970 E 703

) seGun CourtaTro oneLLER onsLL uAme Amo mootL escLe sita TmAt otrin sauetes

J
1. p. p p 2-16-82 Kelly Dewatering Co. Bucyruc-Erie 60L 17" 75.1' 17

sCatte pia / LENGTH / SLOT E L toe OF CAntNG ORouseO SURF ACE EL DEFTWEL OROuhD WWATER LOGGED BY GEOLOGisTIMYDROGEOLOGesT.

6"/21.l'/s18 638.4 614.6 39.15'/595.45 T.R. Collen/M.D. Johnson
CHECKID Sv. DATE APPROVSDBY: DATE

/, . J . Fiksdal 6-21-82 W.C. Paris, Jr. 6-21-82

8
x = s

etevATion L { y oescnich0= Ano cLAssmcArio= NoTas;

O 3 %

1
634.6 0

.
r'

- u- 2.0' Gravel and Clay, brown, 0 - 2.0' used 30" U.D. tapered auger to
. j toadbed. (Fall) drill through f rost Zone.

' ' " ' ' ' '

2.0' - 7.u' band, brown, tane- to 2.0' - 8.0' Drove 19.8" O.D. casing and
-

coarse-grained, g>orly sorted. cleaned out with 15" o.D. auger.
- (Fill)
.

2.

5
.

M

N

6 7.6 7 h--'

_ x 7.0' - 37.O' #.11ty yCla brown, End of shaft 1-28-82 a t 8.0',

- 7 . mottled orange, witn rned ium
btart of shift 2-11-82gravel, trace to some 11ne- to- t '

'* coarse-grained sand. (till);
3 '

10 -
.

O : .

G
_

._

_
"

_ p
. p

b1s
.

J

.-_ ,

- a N'

,N
: s

20 -
.-

,

,

. .

._ .

.
i

-
r i

.

25
6

|

-

n,

End of shift 2-11-8 2 a t 27.0'.

_ @M ~5t U T ol s'fi1Tt ~ ~12-82-

2

:-
.

-

:4,-

.v -
,;gk* 7

to - , v.,,,

gw, ,.

ppt-

8- ! Revicicr. 14'

5 Nj 12/C2so.6 35 .

uurta Tvet srTE WELL hO.

i:rab and Ballet Service Water Pump Structure D-4

D.9-70
i

- -- -, -



.

PRGMCT O NO. SMI ET NO. WILL NO.

==o u--o a = 2- 2WELL LOG m4

8
. s

( { I
NOTE SU pe ecmPTioN AND CLASSIPIC ATION

r ti voT u p.

3 < 4

5

5 'f 9 . 6 35

.

p'-

F111-
.

Locustrit*
37.O' - 38.5' S11ty Llay, gray,*

9' lamanated. ( La c u s t r ine )'
596.1 38.

.
36.5' - 75.I' band , g ray, f ine- 1 2-11-82

- to coarse-grained, some s il t . T

40-
-

( Lac us t r a rie )
-10 ':

- _- 0_'___-- - -

. 42._ _ _ _ - _ _-12 .8_2 atEnd of shift 2-

,

btart of shalt 2-15-82
_ ,

hater had to t >e adried i re querat1y to
. ina a rit a n ti wite t le vt 1 t ri i si. i ti 3
.

45-
.11
-

.

__.

.

.

.

50 . ;,
.

.

.

.

9:
.

4

SL
,31

_

2-15 H 57.U'- - -._2._at_ _ _ _ _ _.k t tk.nd Of Ln - -.-.____- -----

.._.
btart ut brs ll t 2-lb-82

_

.

|
~

c
-

| 6L
1 -14^-
|

-

1 .,

| .

| --

1
*

' .

.

-

6L ,,
_

r >

-

.

-

| --

!
"

-

~

.

I7C"
.

.

e.

--

*

. completed bole 2-16-82 4 g
i550.s , s . i. ' "

'' "" """ *
j t ifa M ,.un:,ty: Wf LL NO.

SITE
! S AM*L E TWf

f r- 4
DJ11et gerygge Water pdnp Structure

Pe /i irm 14D.9-71 12/U.
i



_.

WELL CONSTRUCTION SUMMARY
MIDLAND UNITS 1 AND 2 JOB NO. 7220 WE LL NO. D-4

SITE Service Water Pump Structure COORDINATES S4970 E703

DATE STARTED 3/11/82 DATE COMPLETED 3/15/82
GEOLOGIST /HYDROGFOLOGISTT.R. Cullen/A.J. FiksdallNSTALLED BYKellY Contract Dtvaterisp m.

.

EL TOP OF PVC 638.4638.4 EL OF TOP OF - WELL CASING%" RISER PIPE r,

h/@///g v/g'// '
GROUND 634.6__

ELEVATION
Steel Casing TEMPORARY "BACKFILL

| b' EL/ DEPTH k O F NA
CENTR ALIZE R

6" NOMINAL DIAMETER , (TEMPO R AR Y)
7

GDR 21 PVC WELL CASING
EL/ DEPTH OF

_ 626.5/8.1'
-- - TOP OF. ..

' ?Q F. * GROUT SEAL
-

7
-

. . , . .,

.. j _ EL/ DEPTH Q OF 624.5/10.1'
#

%" SCHEDULE 40 4 s.
THE RMOPLASTIC -

fa.- g.,
RISER PIPE '..' '4

*
-

., J.

n ','i
I \ i

- ' 'n 17
| HOLE DIAMETER*: =

V * GRAVEL PACK GRADATION: ,
. ..',1{

i
,

s'.- y.
EL/ DEPTH OF TOP OF 604.5/30.1'SIEVE SIZE '-L

DESIGNATION ACCEPTABLE RANGE ? - SPECIALLY GR ADED

(NO.) OF % RETAINED GRAVELPACK*
i _ l EL/ DEPTH E OF 60 .3/30.3,

"] r i CENTR ALIZER4 0-10
6 0 14 EL/ DEPTH OF TOP 589.2/45.4'. --

8 6 22 . z==_; '., OF WELL SCREEN
12 14 31 .= =

'4-40 . J_Kas I'*216 **
20 35 51 F- --*

.

30 51-67 EEE .*.
40 87 100 ; Z25EE ' ~

' 5W ..

( igg :e

6" NOMINAL DI AMETER M3'; 584.3/50.3'.

i a--,.'318 CONTINUOUSLY SLOTTED ^ t7= -
EL/ DEPTH T. OF w/ centralizer-

PVC WIRE WOUND WELL SCREEN
-

*;-
=7==g- ,r PVC COUPLINGS 574.7/59.9'
3 : SCHEDULE 80

*
;_=-..-

-

,
'

. G$. ~_kE ..

,.

7 _

~ f-2 * .~.
. - _ = . .

' * M=LxE .e
58:',| .. gg,

2_EE~='

~kk . . Et/ DEPTH 05 BOTTOM 565.1/69.5'
OF WELL SCrMEN

|i | EL/ DEPTH E OF 564.6/70.0'|

[j |1,(
'

l CENTRAllZER

563.1/71.5' EL/ DEPTH POROUS _. 6" NOMINAL DI AMETER" *

559.5/ 75.1[ STONE PIEZOMETER TIP
,

* *=. SDR 21 PVC WE L'. CASING
L/ DEPTH OF BOTTOM OF

| PVC WELL CASING AND CAP
' "" 4.- EL/ DEPTH OF 559.5/75.1^'e BOTTOM OF HOLE

'

(NOT TO SCALE) D.9-72 p,q.ision 14
P- N 12/82



. .

WELL INSTALLATION DATA SHEET
' ' Y WELL NUMBER D-4

Kelly (bntract

PROJECT Midland thits 1 & 2 JOB NO. 7220-101 SU BCONTR ACTO R Dt%'atering Eb.

S 4970 F 703 SURFACE ELEVATION 614 6COO R DIN AT E S

DATE STARTED 1/28/82 DATE COMPLETE D ___. _S/3E2. NO. OF SAMPLES 17

Grab and BailerTYPE OF SAMPLES

DRILLING PROCEDURE
.

CASING DI AMETERS (IN) DRILLING METHOD Cable 'Ibol
17" rna HOLE DEPTH 7 5 .1_'O.h _J7" narn HOLE DI AMETER

l.a 15 1/4" IYIl SPECI AL CONDITIONS 0-8.0' used 19.8" 0.D. casine..

WE LL INSTALLATION

CELL SCREEN CONFORM ANCE REPORT @ GRAVEL PACK TEST RESULTS @

24.1'
SCREEN SLOT SIZE 0.018" _ SCREEN DI AMETER 6" ran SCREEN LENGTH

10.1', 30.3', 50.3', 70.0'
CENTRALIZERS:

49.2'5.6' LENGTH OF RISER ABOVE SCREENLENGTH OF BLANK BELOW SCREEN
45.0' 60.2 cu.ft.

LENGTH OF GRAVEL PACKED ZONE CALCULATED AMOUNT OF GRAVEL PACK

59.4 cu.ft. CIRCULATION DURING GR AVEL PACKING [$ACTUAL AMOUNT OF GRAVEL PACK

71.5' THICKNESS OF SEAL 22.0' _.

CASAGR ANDE TIP DEPTH

TYPE OF SEAL KtSter Flow - 713 Cnxzt CALCULATED AMOUNT OF SEAL 79 4 cu fe.

ACTUAL AMOUNT OF SE AL 3Q.fL_cu ft-

WELL DEVELOPMENT

TY2-E OF DEVELOPMENT InteImittent PLI' ping

DEVELOPING TIME 6.5 hours AMOUNT OF MATERIAL REMOVED < 0. 01 cu . f t . (est)

SAND CONCENTR ATION: (ppm by eight)
DUGING DEVELOPMENT SPECI AL CONDITIONS nnno

FIRST TEST Q,_7

SECOND RETEST._. _

THIRD RETEST

39.15'/595.45 DATE 2/II/82 EDUCTOR SETTING NA
Sl ATIC WATER LEVEL

SUBCONTR ACTOR SUDMITTALS: Revinion 14
MICHIGAN DEWATERtNa WELL RECORD 0 12/82

SUPERVISED BY
G EOLOGIS'/HYDROGEOLOGIST. T. R. Cu l l en / A . .f . I'[k sdal_

D.9-73
c.T se |



_

PROJE CT JOS MO, SMEETNO. vuE LL hu.

WELL LOG ====o n2a oP
1 2 D-5

ga ve COORDt4 AYES

Service Water Pump htructure S 5008.4 E668.7
SeGun COUPLE rro oRiLLE R DR'LL a. axe Amo uOoEL MOLE SIZE TOTAL DEPTM SAMPLES

b 4-29-u2 4-13-82 Kelly Dewatering Co. Bucyrus-Erie 22 W i 17" 69.0* 16
5CREEN DsAltENGTM/5 LOT EL TOP OF CASING QROUNO SuR7 Act EL DEPTWEL GROUND 50ATER LOGGED SY GEOLOGIST /MYDROGEOLOGIST:

b"/15.1'/418 b37.5 634.3 14.0'/620.3 M.D. Johnnon/p..r Melleher

CMf Car E D S Y DATE APPROvf D SY: DATE

A.J. riksdal 6-15-82 W.C. Paris, Jr. 6-16-82

8

y'i DESCRsPTiON Amo cLAssirecAfeON NOTES.gE ta v n f un. a

E 5 t
"

bJ4.3 0

- 0-5.U' band, light brown to brown, 0-2.0* Used 30" O.D. tapered auger to drill

~
tane- to coarse-grained, gravel. through frost zone.- '

(till)
[ 2.0'-8.0' Drove 19.8" O.D. casing and cleaned

I out with 15" O.D. auger.
.

.

.

5_._.
.

-

2 !
'

Lnd of shift 1-29-62 at B.O'

dtart of shitt 4-7-82

- >d
tu 4.1 lu -- 7' Au.u'-l').u' bandy Clay, tirown

m-
.

/ nsat t led , tine- to coarse-grained
- 3 sand, 11ne gravel. (Fall)

[- 1 4-12-82
.

4 13. 5 ' -l ') . 0 ' increasIna gravel. =-

15 --
a

-

* t.

.

.

,

s,
shttt 4- _ _ _ -7-U2--___'______at 19.06:nd of=-

,,
e, i , a 3. .._. __~

- 2 1. u ' . 5. , o ' t t. 3 t y ,a n.1, brown 5 tart ut shit t 4 - ts - 8 2
co - Iane- to coarse grained, tine

- k. ipavel. (1111)
"

ti W
*

t

.

. <

.

.

25 -
-

'

Lnd of shift 4-8-82 at 26.0'

start ot shitt 4-9-82.
,

.

_ 7 :
. x,
- ,

w, . s n -.y
- g/ a . u '-3 4. u ' sa ndy g , brown,

to tino qtained sana, silt. (r211)- ,

. g-
".M.

O
Y

,,,, g , 3 ,4 y etil l'.e v i s i on 1*,

$4.0-4..u' aanay t_ig , gray, 7itt 12/E2gw.,,, , , , . .,

sAwLE vvre stTE fvf LL h0.
Gtat, and Baller Service Water Pump Structure !>- 5

D.9-74



PR OJE CT JOS NO. SHE ET NO. WE LL NO.

WELL LOG m - m ~a" = o
2 2 , , ,_ 5

8

{
oeu,PTio nocussmc4Tio~ nomuterio~

s
594.3 35

- Line-grained sand, little fine End of p 1] p 9-82_atj 6J '_ _ _ _ _ _ __,_
- 9 gravel. (Till) dtart of shitt 4-12-62
._

.

-
.

40 .'
. ,

.

-

Till
592.3 42 .-

44.U'-47.U' Silty Sandy Clay, gray- Lacustrane mixed with till_

. black, organic, with layers of
- fine-
" '

to medium-grained sand.

-
(Lacustrane)

4 5 .
11

.

.

.

587.3 47
47.0-56.0' Saj , gray, very fine- to Lacustrine

. fine-grained, with gray silty clay
- Iayers. ( Lacu s t r i ne )
~

50 . 12
:

. End of shift 4-12-82 at 51.U'
-__---_--- -

__ _ _ Is _att 4-13-82___.

start o h
,

.

-

-
..

- 13-)
.

,

.

55 -

*

_
/'' $6.U'-bl.0' S11ty Clay, gray, with

- salt laminationa.(Lacustrine)

1 14-
.

_

,

nu
\

~

///\

57J.3 el|

|
. '/ ; o1.U'-69.U' Clay, gray, with silt

,

- laminations.[ Lacustrine)j
- ,

|
.

. ,

15'
..

%-

| :_/
, , .

: .

. -

'
-' 6

2
'

565.3 n9
' ', Completed hole. 4-13-62.-

- T.D. 69.U',see well construction

.

s umn.o ry .

.

.

.

-

i O
.

""*SAMPtr TTPE s>TE
Il~ ')

Da11er Service Water Pump Structure

D.9-75 INViCiOD 14
12/82
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WELL CONSTRUCTION SUMMARY
G
l i MIDLAND UNITS 1 AND 2 JOB NO. 7220 WELL NO. D-5
V _

SITE Service Water Pump Structure COORDINATES S 5008.4 E 668.7

DATE STARTED 4/15/82 DATE COMPLETED 5/4/82

GEOLOGIST /HYDROGEOLOGIST M. D. Johnson INSTALLED BYKelly (bntract DtWarinc Q.

636.2 E L OF TOP OF _
EL TOP OF PVC 637.5

%" RISER PIPE
- WELL CASING

Steel -'

y/gvjf_
GROUND 634.3

fg xqj e
-

E LEVATIONg
Casing TEMPORARY

"BACKFILL

l EL/D EPTH k OF 630.0/4_1'| CENTRALIZER
6" NOMINAL DI AMETER , (TEM PO R A R Y)

;

SDR 21 PVC WELL CASING
EL/ DEPTH OF 627.6/6.7'

r-
- TOP OF.

*- '.; *.. GROUT SEAL:

e f ,:
*

, _ EL/ DEPTH C OF 610.1/24.2'j L.

%" SCHEDULE 40 * *.
7THERMOPLASTIC

.
;i. g.,

RISER PIPE . 4
" '

O . 7 17n(~,) s { (* :,
, | HOLE DIAMETER=

..

* GR AVE L PACK GR ADATION: 4 -.,.1.
.w ,.,

SIEVE SIZE $ 6 _
EL/ DEPTH OF TOP OF 606.5/27.8'

DESIGNATION ACCEPTABLE RANGE F .
- SPECIALLY GRADED

(NO.) OF % RETAINED ; GR AVEL PACK *
t _ ! EL/ DEPTH E OF 589.9/44.4,

4 0 10 c. r~ l CENTR ALIZER
6 0-14

_ _ EL/ DEPTH OF TOP 588.4/45.9'
8 6-22 wm
12 14-31 MG

, OF WELL SCREEN

16 24-40 MM:' ' .
20 35-51 'X--GE ~.*

30 51 67 ~ Z _ZZ .
"

*

40 87-100 . gz
FX= . .

. _-ZZ :[ : .-
| *

6" NOMINAL DIAMETER . " - T. ' NA

EL/ DEPTH E OFIPVC WIR E UND LL C N - .

*. SCHEDULE 80.=r_-----*
,-.c PVC COUPLINGS 582.9/51.4',

'. RE=Es .. .

b.. ' %==_ ^ '^-
. ;m ;.

h*
4;

; mma '

'; 7 II-{{j .*

/
.- EL/ DEPTH OF BOTTOM 573.3/61.0'

("]'/
-

~

OF WELL SCREEN

~
k | EL/ DEPTH E OF 570.6/63.7'
f I CENTRALIZER

570.1/64.2'
STONE PIEZOMETER TIP|s

, -EL/ DEPTH POROUS 6'' NOMINAL DIAMETER" '

- '. SDR 21 PVC WELL CAEING
565.0/69. TEL/ DEPTH OF BOTTOM OF

f.>'J EL/ DEPTH OF 565.0/69.3'~y
PVC WELL CASING AND CAP - - - 'c BOTTOM OF HOLE

! (NOT TO SCALE) D . 9 -7 6 P o v i s i o r. 14
65 22 12/U2



-

WELL INSTALLATION DATA SHEET
't WELL NUMBER D-5

Kelly Lbntract

PROJECT Midland thits 1 & 2 JOB NO. 7220-101 SUBCONTRACTOR WaterM (b.

S 5008.4 E 668.7 634.3SURFACE ELEVATIONCOO R DIN ATES

DATE ST ARTED 1/29/82 DATE COMPLETED 5/10/82 NO. OF SAMPLES 16

TYPE OF SAMPLES Grab and Bailer

DRILLING PROCEDURE

CASING DI AMETERS (IN) DRILLING METHOD Cable Tool
69.3'O.[1_17" 6 HOLE DIAMETER 17" ran HOLE DEPTH

0-8.0' used 19.8" O.D. casing.
l. 0. 151/4" nrr SPECI AL CONDITIONS

0.3' flushed f rom hole durinst cleaning.

WE LL INSTALLATION

CELL SCREEN CONFORMANCE REPORT @ GRAVEL PACK TEST RESULTS @

15.1'
SCREEN SLOT SIZE 0.018" _ SCREEN DI AMETER 6" p SCREEN LENGTH

CENTQAllZERS; 4.3', 24.2', 44.4', 63.7'

8.3' 49 l'
LENGTH OF BLANK BELOW SCREEN LENGTH OF RISER ABOVE SCREEN

55.5 cu.ft.41.5' CALCULATED AMOUNT OF GRAVEL PACKLENGTH OF GRAVEL PACKED ZONE

ACTUAL AMOUNT OF GRAVEL PACK 59.4 cu.ft. CIRCULATION DURING GR AVEL PACKING @

CASAGRANDE TIP DEPTH 64.2' _ _ _ _ THICKNESS OF SE AL 21.1'

TYPE OF SE AL Rt9ter Flow - 713 Grout CALCULATED AMOUNT OF SEAL 29.0 cu.ft.

ACTUAL AMOUNT OF SEAL ?R 1 cu_ft-

WELL DEVELOPMENT

TYPE OF DEVELOPMENT _ Intounittent PuTing

i DEVELOPING TIME 7 heurs AMOUNT OF MATERIAL REMOVED < 0. O ! c u . ! t . ___ (estl
!

SAND CONCENTR ATION: (ppm by weiet)
,

DURING DEVELOPMENT SPECf AL CONDITIONS nnnn

0*0
| FIRST VEST

SECOND RETEST...

I THIRD RETEST

|
|

I STATIC WATER LEVEL _14.0' /620. 3 DATE 4/l_2/82 EDUCTOR SETTING NA

SURCORSTR ACTOR SUBMITTALS:

14 hMici"
MICHIGAN DEWATERING WELL RECORD 0 I ;' / 6.~

SUPERVISED BY
GEOLOGIST /HYDROGEOLOGIST M.D. Johnson __

D.9-77p. g



-.

PROJECT JOs NO. SHEET NO. WE LL NO.

WELL LOG = = = = -o2 72= a-
1 2 D-e

36 T3 COORDINATES

Service wat. r Pueri Structure S 5022.8 E 657.6[h se wN cohutsino DRsLLE R oRiLL uAnt AND ucoEL HOLA sitt TCTAL DEPTH $AasPLES

2-9-82 4-7-82 Felley Dewatering Co. Bucyrus-Erie 22W 17" 63.8' 15

KREEN DIA/t ENGTH/ SLOT E L TOP OF CASING OROUNO SURF ACE EL DEPTN/EL GROUND WATER LOGGED BY GEOLOGl8T/HYDROGEOLOGasT:

6"/s.o'/e1H 637.8 633.8 16.5'/617.3 T.R. Cullen
CHErKEDSY, DATE MPROVED SY DATE

L.E. Young 8-9-82 A.J. Fiksdal 8-9-82

8
w ay

e LE vaTeoN E y ofsCRiPTiON ANocLAsserscariom NOTES;
,

%

5

633.8 0

- 1 | O-1.0* Silty Sand, gray, fine- to 0-2.O' Used 30" O.D. tapered auger to drill

632.H I ~ 1 medium-grained, some fine creished through frost zone."-

bravel. ( Fil l) End of shift 2-9-82 at 2.O'
-2 Start of shift 2-10-82,

. 1.0'-25.0' Sand, yellow-brown,
-

,
fine- to coarse-grained, fine 2.0'-8.0' Drove 19.8" O.D. casing and cleaned

- rounded gravel. (Fill) out with 15" O.D. auger.

5-
.

__.,

. >

-
3 ; End of shift 2-10-82 at 8.O'

- Start of shift 4-5-82

10 -
.

,

( )4 -

f -

( ~~

)
.

~4
.

15 .
.

- V
- 4-5-82 End of shift 4-5-82 at 17.O'

- Start of shift 4-6-82
.

(
- s
~

.

, 20 -
? -

- 22.O'-25.O' Coarse gEavel
i

.

.

.

.

. 6
608.8 25

" '-

- 25.O'-35.u- Clay, brown and

-

orange mottled, fine- to medium--

grained sand, trace fine gravel.
2 ( Fill)

7
.

.

.

30 -_.,
-

.

.

Os ; u
'

Q ,1 .

T:t v i c i on 14- , . , , ,
'

/ rill 12/82,, u . s 3,

S4he*LE TYPE $ fTE WE LL NO.

crab ana au ler Service water Pump Structure n- r,

D.9-78
- .-

_ _ ___



%
PRCufCT Jos NO. SMEETNO. wf LL NO.

I WELL LOG t= - u=2 n= -
2 2 D-6

i
8

a a

I E tavafloN ( y ofscrienow AmoCLAsamCADON NOTE $

- : >.

I $

598.8 35
- 35.0'-47.0' Clay, gray, sandy
- with sitt and occasional pebbles.

,
(Till). 9

-

n
-

.

.

.

40 -_,..
40.O' Sand content increasing.

.
-

-

-
6

- 10 '

,
-

.

452-; , 45.O' Trace of black organic
. silty sandy clay.
~ 1]

Till
, , -

568.8 47 Lacustrine
- 47.0'-55.0' Sand, gray, fine- to
- medium-grained, trece to occasional
- fine gravel. (Lacustrine)
" 12 .:,
. ..

50 -
.

.

' .

.}.-

iW:
.

- 54.9' More gravel.
578.8 55'

- 55.0'-63.8' Clay, gray, trace End of shift 4-6-82 at 56.0'
fine- to medium-grained sand. Start of shift 4-7-82

~

,- ,
(Lacustrine).14; .

- ,

. .

.
'

. ;/

t> O--.
.

.
-

.

-t r,' .;
-

.

'

,

~ M Completed hole 4-7-82
| ' 570.0 63.P~ T.D.: 63.8', See well construc-

-'

i ' ~

| .
tion summary.

.

.

.

-

| f .

.

.:

t
~

I

.

:
.

..
.

Ih'ViSiUU 34
12/82

.

wett No.
sittsauets ;e

t i- 6Service Water Pump Structure
9.3 t t ,= r

D.9-79



WELL CONSTRUCTION SUMMARY
d MIDLAND UNITS 1 AND 2 JOB NO. 7220 WE LL NO. D-6

V
SITE Service Water Pump Structure COORDINATES S5022.8 E657.6

DATE STARTED 4/14/82 DATE COMPLETED 5/4/82

GEOLOGIST /HYDROGEOLOGIST M.D. Johnson INSTALLED BY Kelly Cbntract DLwatering (b.

636.34 EL OF TOP OF _ EL TOP OF PVC 637.8
%" RISER PIPE =

- WELL CASING

_ _ GROUND 633.8

Steel Casing TEMPORARY
"BACKFILL

E L /D E PTH 10 F 625.5/8.3'i ,

CENTRALIZER| ,

SDR 21 PVC WELL CASING
__

, (TEM POR ARY)6" NOMINAL DIAMETER

EL/ DEPTH OF 626.9/6.9'
--

- TOP OF.

'i (-.. GROU1 SEAL'

,
-

. . , .,

j I EL/ DEPTH Q, OF 605.5/28.3'.

!% * SCHE DULE 40 4 a

T HE R MOPLASTIC - la g.,
RISER PIPE .

' . ,

"
,

*b .

'
.

(m) i

r .s v.-
{, , r | HOLE DIAMETER

17*e
k/ * GR AVEL PACK GR ADATION: .g. ..1.

+ -

f..

EtJDEPTH OF TOP OF 606.2/27.6'SIEVE SIZE I * _

DESIGNATION ACCEPTABLE RANGE p -
- SPECIALLY GRADED

(NO.) OF % RETAINED f GRAVELPACK*
t - I EL/ DEPTH E OF 587.5/46.3'"j

4 0-10 . r i CENTRALIZER
6 0 14 __ . - EL/ DEPTH OF TOP 586.0/47.8'
L' 6 22 . ==g-E .' ' , OF WELL SDEEN

12 14-31 .. ges- g
,'

16 24-40 . g;g ',
20 35 51 - ;.

,

.

30 51-67 . gg:.;;; .

40 87 100 =---- ' -

. kN I .

MM =^
fi" NOMINAL DI AMETER . . [$- NA

# 18 CONTINUOUSLY SLOTTE D --- "+
_ ' 33E - EL/ DEPTH $ OFgPVC WIRE WOUND WELL SCREEN
- ;_ : SCHEDULE 80*

', m;- w:ss ;- PVC COUPLINGS NA
> ' f

. ..
,

'_ ..

= - =

*g6d '. e
''

, yy ..
. . n == .

.;@M
-

-

[[E ~
OF WELL SCREEN
EtJDEPTH OF BOTTOM 578.0/55.8'u.

(n b_ l EL/ DEPTH E OF 576.5/57.3'i
'n/ | ',E i CENTRALIZER

'> 15 . 0 / '> 8 . 8 ' f L/DI PTH POROUS , 4_ _ _ 6" NOMINAL DI AMETER'

'

STONL Pil /OMETER TiP + - SDR 21 PVC WELL CASING
'

l H B
- pyg/D ~ ~ U rrarrrm i / EPT OF 570.0/63.8'NG D P J e

(NOT TO SCALE) D.9-79a Revision 14
PN 12/g2

__



- . --

WELL INSTALLATION DATA SHEET
/ WE L L N UM BE R _._ -6

Kelly (bntract

PROJECT Midj and thits 1 & 2 JOB NO. 7220-101 SU BCONTR ACTOR h'aterifv7 00.

COOQDIN ATES S5022.8 E657.6 SURFACE ELEVATION 6lh 8 _

2/9/82 DATE COMPLETED _ ___5/7/82 NO. OF SAMPLES I5
DATE STARTED

Grab and BailerTYPE OF SAMPLES

DRILLING PROCEDURE

CASING DlAMETERS (IN) DRILLING METHOD Cable 'Ibol
63.8'17" N HOLE DEPTHO.Q )7" M HOLE DIAMETER

0-8.0' used 19. 8 ' O. D. ca si ng.l. D -- 15 1/ll" Iyri SPECI AL CONDITIONS
O.J' of material in bottom of hole.

WELL frJSTALI ATION

CELL SCREEN CONEORMANCE REPORT @ GRAVEL PACK TEST RESULTS @

SCREEN SLOT SIZE 0.018" SCREEN Dit METER 6" nce SCREEN LENGTH 8.0'

6. 3' , 28. 3 ' , 4 6. 3' 57.3'
CEN TR All2F RS:

51.8'
LENGTH OF BLANK BELOW SCREEN._7.9' LENGTH OF RISER ABOVE SCREEN

36.I' CALCULATED AMOUNT OF GRAVEL PACK 48.3 cu. ft.LENGTH OF GHAVEL PACKED ZONE
48. 5 cu. ft. CIRCULATION DURING GR AVEL PACKING @AfiUAL AMOUNT OF GRAVEL PACKj

tGRANDE TIP DEPTH 58.8' T HICKNESS OF SEAL 20.7'

| TYPE OF SE# L Master Flow - 713 GrNt CALCULATED AMOUNT OF SEAL 28.3 cu. ft.

ACTUAL AMOUNT OF SEAL 30.6 cu. ft.

WELL DEVELOPMENT

TYPE OF DEVELOPMENT Intermittent Ptrping

DEVELOPING TIME 7.5 hours AMOUNT OF MATERIAL REMOVED _.5 0.01 cu. ft. (est)

SAND CONCENTRAT 0N: (ppm by weight)4

DURING DEVELOPMENT SPECIAL CONDITIONS none

FIRST TEST _. 0. 9__

SECOND RETEST._ .

THIRD RETEST _

STATIC WATER LEVEL 16.5'/617.3 D ATE ____415 / 8 2 EDUCTOR SETTING JA_

SUBCt tTR ACTOR SUBMITTALS: lleVision 14

MICHIGAN DEWATE RING WELL RECO"3 0 12/c2

SUPERVISED BY ff.D. Johnson
GEOLOGIST't!- DROGEOLOGIST

D.9-79bcq-se



.

.

PROJfCT JOs NO. SHEFTNO. WWE LL NO.

WELL LOG -o -m -o 2 mo -
, 2 o,

se f p COORDINATEa

tircolsting W-s t e r Intaku structure S 5028 E 642.1
Bt wN CopeLE Tf D ORsLL E R ORILL AsAKE AND MODEL HOLI SIZE TOTAL DEPTH SAMPLES

( '-a-R? U -92 Mellev Dewaterino Co. Bucyrus-Erie 22W 17" g _62.5* 15
SCREE N 01 A/Lt *.GTH* LOT EL TOP OF CASING QROuesO surf ACE EL DEPTM/EL GROUND a.4 'i,4 LOGGED BY GEOLOGIST!HYDROGEOLOGIST:

6"/15.O'/sla 637.5 633.8 18.8'/615.0 T.R. Cullen

CHECKED BY DATE APPROVED BY: DATE

8-9-82 A.J. Fiksdal 8-9-82, ,p, y

8

.f.
0 ~'

g y DESCRIPTION ANO CLAsstFICATION NOTE 5-a ts v anon
* 1, 5

5

631.H U

. 0-3.0' Silty Sand, gray, fine- to 0-2.O* Used 30" O.D. tapered auger to
- medlun-grained, trace fine gravel. drill through frost zone.' g
~

(Fall)
2.O'-8.O' Drove 19.8" 0.D. casing ar.d

'
--- cleaned out with 15" o.D. auger.i 630.8 3 - 3.O'-14.O' Silty Clay, gray,

- little- to some fine- to medium-
"

'

grained sand, trace fine gravel.
5 - 2 gpggg)

.

'

i

1 Ell).Sf ?.hA t hl-3 d .ilt._9 8_ _ _ _ __ _ _ .-
Start of shif t 3-31-82

.

.

10 -
. 3

$'

.

a :
-- >

-4
lti l 9 . 8 14 - 14.O*-24.O' Sand, brown, fine- to

I - .' coarse-grained, with fine gravel,
" . Y some silt. (Fill)
< s /
"

,
-

End of shift 3-31-37_g,t_18J ' ,_ _ _,,_ _ _ __,,,.

> , 4-1-82 Start of shift 4-1-02
- 20.O' Coarse, angular gravel.

| 20 ~ i

||
.,,

*
, <

.

-
t

,

' ' " **" #4
- 24.0*-35.0' Clay, brown and

< orange mottled, fine- to coarse-25 - '
'

q r ai nec' sand, occasional pebbles.,
-

7
| .- (Pill)

~

I -
=

.

.

-

''

n

30 - .

-a
.

M

x .

_

ytti P t ' '5 i l'. i t,n 14

$ [Till - Lacustrane 12/L;35,,g,g ,

SawLE Tvre $1TE UWELL NO.

Grab and Hailer Circulattnq Water Intake Structure D-7

D.9-79c
. _ . _ , _ . _ _ . _ _ _ , _ _ _ _ __ .__ . __ _ _ _ _ _ _ . _ _ _ _ . . _ _ _ _ __ _ _ . _ _ .__



RS/
PR OJE CT I2] NO. SHE ET NO. WE LL NO.

WELL LOG -o u= ~ 2 = 22 -

8

Avonom otscniPnoN AND CLAISIPICAnON NOTES

s
52. e 3s

-
/''

-

fj/ 35.0'-46.0' Silty Clay, gray-black,
/ with silty fine-grained sand layers,

-

- /' fine cravel, orcanics. (Till and
,- IC/ Lacustrine)

'//:

--|!/
~

/ /-

./ 40.0' More sand and fine gravel.do- ty/:

/:_
4:
['12

_ ,/ -
45 . ,//

- $ Till-Lacustrine Fnd of shift 4-1 07 at 40.0*
Sq,,g g

- 46.0'- 52.0' Eand, gray, fine- to I.acustrine S *.a r t of shift d ' D'

~
redium-grain R, with occasional~

fine gravel, trace orcanics.
,

- '.- (Lacastrino)
.

f 50 "
'

-

a -

591.A 52 -
...

_

- //j 57.0'-62.5' Clay, gray, trace to
- /j' some fine- t t; redium-qrained sand.
-

'/p (Lacustrine)

65 : 'h
* '// s

-
'//s
//.

- - - - - - -- - - - - a t .5 7 . 0 'Fnd of shift 4-2 o?- '/ ',-

._j/) - - - - - - - - - - - - - -i,

Start of shift d-5 92- ;//- <

/
(0- l"; k

: //
,

- '//
!

- ;/// Corpleted hole 4-5-A2

|571.1 f. 2 .E T.D. 62.S', Foe well constructinn

|'
surrary.

i
-

.

.-

-

-

1 -

_

_

i .

-

-

l _

l -

-

.

.

-

Ie Vi::ir'Il I4

_

~ *' L L ""
saneets nes site

I'- 7lbiler Circulatin1 Water Intake S t ru c tu r e '

D.9-79d
1

1

L
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WELL CONSTRUCTION SUMMARY
[N MIDLAND UNITS 1 AND 2 JOB NO. 7220 WELL NO. D-7

SIT E Service Water Pump Structure COO RDIN ATES S5028 E642.1

DATE STARTED 4/28/82 DATE COMPLETED 5/3/82
GEOLOGIST /HYDROGEOLOGIST A.J. Fiksdal/M.D. JohnsdNSTALLED BYKelly Contract Dtvaterina (b.

EL TOP OF PVC 637.5636.60 EL OF TOP OF
- WELL CASING%" RISER PIPE =

&@'//F l'//g'// _
GROUND 633.8

'

ELEVATION
Sttel Casing TEMPORARY

=BACKFILL
|

EL/ DEPTH k OF R 1 M .6'l ,

CENTR ALIZE R' -

6" NOM!N AL DIAMETER I.
~

SDR 2' PVC WE LL CASING |
_ (TEM PO R ARY)

EL/ DEPTH OF

%*/ O7 TOPOF - - -627.0/6.8',

GROUT SEAL
.c. y
, f.1

_ EL/ DEPTH Q OF 613.7/20.1'
%"SCHEDJLE 40 l -e a

.

'

7THE RMOPLASTIC f =
: p.,

RISER JIPE | .

,

*

.."..*
, ' . ' .g. gs'

| HOLE DIAMETER 17"

.

/m :

O) Y ' =

', f* CRAVEL PACK GRADAT60N.
~

.;
.. ...

EL/ DEPTH OF TOP Or 611.2/22.6'SIL VE SIZE
'

'*.
Of SIGNATION ACC[PT AllLE HANGE - SPECIALLY GR ADE D ~--~ ~ '

(NO.) OF % RETAINED GR AVE L PACK *
, ,F> . 5 / 3 8 . 3 ,i EL/ DEPTH T OF >

4 0 10 -] | CENTRALIZER
*

6 0 14
. .__e. EL/ DEPTH OF TOP M3 dlL4Q.0 '

B 6 22 i3Sjp OF WELL SCREEN
'

12 14-31 . = x=- ,,*16 24-40 :=EE 5Es -

20 35-51 -WE* *

30 51-67 ~E2 ' .

40 87 100 $ t]==
.

|-
%-iG ..

x=w=-
C" NOMINAL DIAMETER ". E-NY / NA

# 18 CONTINUOUSLY SLOTTED "? :W E '
-

_ {p] -|, ,'PVC WIRE WOUND WELL SCREEN *

EDULEB0
'.. g2;g |,j PVC COUPLINGS 588.3/45.5'

'EN51
' '

~ *
=? h !~
_5? ,

-- Qp'-
..

+ = -

$[.

:_+;=F

[[[
~

OF WELL SCREEN
EllDEPTH OF BOTTOM $78 1/55.Q'u-

O h_ EL/ DEPTH {, OF 577.2/56.6'\ l { CENTRAll2ER|

575.6/58.2' EL/ DEPTH POROUS e' 6" NOMINAL DIAMETER'

STONE PIEZOMETER TIP
-,

-

SDR 21 PVC WELL CASING
5 71.6/62.2 l' / DEPTH OF BOTTOM OF zg -

PVC WELL CASING AND CAP - " U. . - EL/ DEPTH OF 571.6/62.2'* BOTTOM OF HOLE
(NOT TO SCALE) D.9-79e ne v i c i or. 14

*N 1 c / i, 2
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WELL INSTALLATION DATA SHEET
/ WELL NUMBER D-7

Kelly (bntract

PROJECT _I*i ll&I I.' nit?5 152_ JO R N O. _722 M O.1 SU BCONTR ACTOR _9MO_Ifb] @- __l

COO RDIN AT ES S5028 Et> 4 2.1 SURF ACE ELEVATION 633.8
____._ _ __

2/4/82 DATE COMPLETED 5/6/82 NO. OF SAMPLES 16DATE STARTED

VYPE OF SAMPLES Grab and Bailer

DRILLING PROCEDURE

CASING DI AMETERS (IN) DRILLING METHOD CaMe N1

0.Q J2" r@_ HCLE DIAMETE9. EE HO'.E DEPTH k_Ee 2'_

0-1 6' used 19. 8" O. D. casing
____. D _15 l[E UTL._ ._ SPECI AL CONLITIONe

WE L L INST AL:. ATIOrv

WE LL SCRE EN CONF OR>A ANCr qqoORT C GN AVEL PAcv, TF ST RESULTS @

SCREEN SLOT SIZE 0 913" _ CCRLI'l Lt M9ET E R 6" I@ _ _ . _ . SCREEN LENGTH 15.O*

2.6', 20.1', 38.3', 56.6'C E NYC0 ALIZE RS:

LENGTH OF BLANK BELOW SCREEN 7.2' LENGTH OF RISER ABOVE SCREEN 43.7'

39.6' CALCULATED AMOUNT OF GR AVEL PACK __5._2. 9 cti. ft.LENGTH OF GR AVEL PACKED ZONE

OCTUAL AMOUNT OF GRAVEL PACK 49. 5 cu. ft. CIRCULATICN OVRING GR AVEL PACKING @

CASAGR ANDE TIP DEPTH . 58.2' THICKNESS OF SE AL 15.8'

27.5 cu. ft.TYPE OF SE AL __MwMr Flcw - 713 h CALCULATED AMOUNT OF SE AL

ACTUQL AMOUNT OF SE AL 30.6 cu. ft.

WELL DEVELOPMENT

TYPE OF DEVE LOPMENT IJitAlrTnittent Pu'pino

DEVELOPING TIVE 8 hours AMOUNT OF MATERIAL REMOVED < 0. 01 cu . ft. (est)

SAND CONCENTR ATION: (ppm by weight)
noneDURING DEVELOPMENT SPECI AL CONDITIONS _

FIRST TEST 0.I

f.ICOND RE TEST ._

THIRD RETEST

ST ATIC WATER LEVEL 18.8'/615.0 _ DATE _4/1182 E DUCTOR SETTING __lUL_ _._

SUQCONT P ACTOR SUBVITTALS:
in v i :- i o n 14

j MICHIGAN DEWA TE RING WELL RECORD 0 : z / L .,
|

SUPERVISED BY

;),9.79[ G E OLOGIST /HYD ROGE OLOGIST A.J. Fiksdal/ ____

M U- I"I" ""
r.r. s e



. . ,

es.m

PROA C T JG8 hD, SMEETNO. UsE LL NG

WELL LOG ao*== = 2 72= 10, 2 e-1

sa f t- COORDINATES

Circuliting Water Intake structure 5 5160.2 E 594.9
\
; Secuh LO w LETeD DRILLE R DRILL MAKE AND MODEL HOLE SIZE TOTAL DEPTH SAMPLES

2-9-82 2-15-82 Kelley Dewatering Co. Bucyrus-Erie 22W 17" 68.3' 16

SCRE E N DI A/Lt NGTM/5 LOT EL TD* OF CA51NG QROUND SUR7 ACE EL DEPTM/EL GROUND WWATER LOGGED SV GEOLOGIST /MYDROGEOLOGIST:

t,"/19. 3 ' / s 18 6 %. I 8,34.2 16.5'/617.7 A.J. Fiksdal /T.R. Cullen

(HeCEEDSY DATE APPROVED SY; DATE

.1 . Yooeot 6-21-82 d.C. Paris Jr. 6- 21 -ts 2

8

y'E "; -

DESCRIPTION AND CLAS$1FICATiON NOTE $.e u v A TION g g

3 4
5

cs4.2 o
- F 0-2.0' Silty Sand, gray, fine- to Changed location of hole 4.0' from pin.
-

.y medium-graineG Trith crushed gravel , change is reflected in as-b.2ilt coordi-- 1

6
.- - (Fill) nates.

N.*
2.0*-5.0' sand, yellow-brown,

: 0-2. 0, u sed 30" 0. D. tapered auger to
" 2 /v

firie- to coarse-grained, with fine drill through frust- one .
gravel. (Fill)p/ / 2. 0-7. 0 ' D rove 19. 6 " O. C. casiag to-

i * refusal and cleaned act wit.h 15" O.D.i 6;>.2 S]- m g a' 3andy C_ lay, bre.n tc, a ug e r .g

I grav moitled with brown, trace tob somb fino- to coarse-grained sand, End of shift 2-9-82 at 7.0'

.] J./>4 Start of shift 2-11-84
' l . fine 1 ravel. (Fill) - - ~ ~ ~ ~ - ~ ~ ~ - ~ , ~ - ~ ~ ~ ~ ~ - ~ ~ ~ ~ ~ ~ ~

'

'# $4
N ""%
| ]Y>$

10 - isv,

% -
Q N",,

-

\ . ,

J
-

--r .

-

, , .

5
- c s

li -

- r ' g
. w"

--fh
- 2-11-82-

h
- 6

-

g:
-

p ,

,
_. ,

e. n' -

w I

N|g ".;
- i s,
-

P
> )..-

- , e

2 >[
__,v/

~

..w' v....,

~ '/.% ^
-
a |,v,'
gggi

60 - 5" ,N;
~

N">.

,!,,Y End of shift __ _ __ - _ a t 32.0'2 11-82.

/ _ - - - - - - - - - - - -

7, >,N| Start of shift 2-12-82
=>:
V.*i-

i

;>>.", T: t '.* 1 C l On 14
"" . .

. 9 [>.

3.> - / "n
..

w.., n_ x.:"'

u weta Type srTE "u"

Grab ed Hallet Circulattnq hater Intake St rucr iar c L-1

D.9-79g



w
PR OJEC T JCD NO. SHE E T NO. WE LL NO.

WELL LOG -o->=o 2 mo -
2 2 e-i

8.,
.,

t Livovic's ( f y DESCRIPTION AND CLAS$1HCATION NOTES

o 3 $
z
o

35
..,

,
,N

--/
~

,,.,/.,,

r'//
- c', /*

"
. r'
.

1 7;.

- ,'f|/|39 - #
w r'
%
"*

h. ?,"M Fill
-

-

s9c.; 42 __m_.4 . . f ) * - 61. O ' Sand, brown-gray, Lac us t r i no'

_

fIro- to med Ersg r a i n e d , some iine-

[ =' b b l e s ( Lac us t r i ne )-
_.

- 11.'
.

45 -

_ .

_ v:.

jla

,c '

,

-
, ui < if ..h i f t /-!/-H, .t '. I , e '

.,_,. , . . - - . - - - - - - - - - -

1
:,t it i .f nt.,9i l' H/'

.' i

? O
<'
,,_

_

gh..

_

W

--

M

-d
57.0'-61.0' Increasin; r, i l t

cont"nt.
.

60 -
-

573.2 61
61.0'-68.3' Silty Clay, gray.q ' 7,

-1 .,/, ( Lac u c.t r i ne )
- i.,,

_ { ;,
- x/
-

- ./

',/ '65 - 1. - '.
'

/, /. ,

:/ ,-
/

~ , ' , CcFrleted t.olc 2-15-92
q<,y u,, . ..-

. ~.D. n' , l', F.<- w. l l construction

) . : r . .u r y ,.

_

M

M

4

m

_

d

M

mL NO.
3 AmePL E Tipt SITE

Ba l l *' t C l r C (l l u t 14Q Watet }|itake b t r u c t J .' aj E. - 1

{ } , f) - 7 f) } ' . t * V I il i ( ' Il
, sj ;



WELL CONSTRUCTION SUMMARY-

(: /A
MIDLAND UNITS 1 AND 2 JOB NO. 7220 WELL NO. E-1I i

V
Stil c f rr u l n t t ny, Wa t e r intake Structure _ COORDINATES _ SSI.60 2. _ _ES94.9. __

I)All ST Altil D 1/l!/H2 _
DAT E COMPLE T L D ,_jf.lg/LQ_ __ . _ _ _ _ _

GE OLOGIST /HYDHOGE OLOGIST T.R. Cullen INSTALLED BY Kelly (bntract Dwaterina Co.

636*1 EL OF TOP OF EL TOP OF PVC 636.1*
%" RISER PIPE = WELL CASING

#@'//8 '//g'// '
GROUND 634.2_

ELEVATION
stngi cx i m, TEMPORARY

-

- BACKFILL
I

t, EL/D EPTH k OF NA
r

- CENTR AllZE R
|

6" NOMINAL DI AMETER ___ (TEMPO R ARY)
SDR 21 PVC WELL CASING

'

' E L/ DEPTH Or 627.9/6.3'
--TOP OF:

i P 6 GROUT SEALg
; ,-,

_1 L/01 e'll? k Of p l '' '8 / I ti .l'_,

^ "
%' SCHE DULL 40 * '* ..

;t p.1THE RMOPLASTIC *

RISER PIPE i
,

;4''

.. a .

O !i n
' HOLE DIAMETER 17..( ) i

- *: =

* GRAVEL PACK GRADATION:
,

. f.,.'t .
' - '

,

SIEVE SIZE EL/ DEPTH OF TOP OF 613.3/20.9'
DESIGNATION ACCEPTABLE RANGE F - SPECIALLY GRADED

(NO.) OF % RETAINED GR AVE L PACK *
t l EL/ DEPTH E OF 596.0/38.2'

4 0-10 ", f._- 1 CENTRAllZER
.- EL/ DEPTH OF TOP 595.4/38.8'6 0-14

, _ _ _ _2 OF WELL SCREEN8 6-22 [3]s- g
12 14-31

. ==r-as{==EI' ' .
.

16 24-40
20 35 51 .mg

, ,

30 51-67 . 25=E2 : *

- {_Z] |! 40 87-100 *

99;
6" NOMINAL DIAMETER Nb NA.

# 18 CONTINUOUSL Y SLOTTED - 9 WM
PVC WlRE WOUND WELL SCREEN s; 5 - EPTH OF.

,

Ms== - PVC COUPLINGS 585.8/48.4'', --

"!Lin-

..

| _5=Jr+.
I 1%T=s *

/. 2$ M
.~:.g.

1* Y _--_

: h ";'. EL/ DEPTH OF BOTTOM $76.1/58.1'
p) - OF WELL SCREEN

i~ f EL/ DEPTH { OF 575.6/58.6'| t,V '

.
l CENTRAll2ERt

574.lf60.1' EL/ DEPTH POROUS -f, _ 6" NOMINAL DI AMETER

sus. 9/68. 3) STONE PIEZOMETER TIP|i
' *

~
SDR 21 PVC WELL CASING=~

g,iDEPTH OF BOTTOM OF _.___ q unnr,n4 D* E L/ DEPTH OF $6 5.9 /68. 3 '--" - - PVC WE L L CASING AND CAP BOTTOM OF HOLE
-

(NOT TO SCALE) 9,9_ e 9 i hTi- im 1.;
- , - w.
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1
WELL INSTALLATION DATA SHEET

WELL NUMBER E-1

Kelly (bntract

PROJECT _1dlml N_tS_1_f._2_ JOB NO. 7220-101_ SUBCONTRACTOR. Wat_qing @3 __ ,__ __

CCD R DIN AT ES } _31faV. 2_ __ . E 3 9 4.1__._ _ SURFACE ELEVATION h34.2

! '
DATE ST ARTED _ DATE COMPLETED NO. 0F SAMPLES _ _ _

TYPE OF SAMPLES . Grab and Bailer

DRILLING PROCEDURE

CASING D! AME TE RS (IN p DRILLING METHOD Cable M 1

OQ 32"_ M _. HOLE DI ArAETER _ _ _ H OL E D E PT7 - _f.04 3 ' .- _-_ __ .___17" UN

* U._15_1/E. TyrL____ SPECI AL CONDITIONS _._0-7. 0 ' _usedlL 8"Ain ca sing __ _ _ _ _ _

__

WE LL INST ALLATION

Wf LL SCREE N CONFORMANCE REPORT @ GRAVEL PACK TEST RESdl TS @

39 3'
SCRF.EN SLOT StzE 0. 01 P" SCRE EN DI AMETER f>" rm SCREEN LENGTH

14.3'' 36,2' (F.6"'

CF N T R AllZ F RS-

LENGTH OF BLANK BELOV/ SCREEN - LENGTH OF RISER ABOVE SCREEN 40.7' __10.2'
47 4' CALCULATED AMOUNT OF GRAVEL PACK l>2.1 cudL_LENGTH OF GR AVEL PACKED ZONE

ACTUAL AVOUNT OF GR AVEL PACK 66.3 cu.ft. CIRCULATION DURING GR AVEL PACKING 3

CASAGRANDE TIP DEPTH 60.1' THICKNESS OF SEAL 14 fs '

TYPE OF SE AL __f.m_t_cr Flcw - 713 h CALCULATED AMOUNT OF SEAL ?n.s en re

ACTUAL AMOUNT OF SEAL 23_0 cu fr_

WELL DEVELOPMENT

TYPE OF DEVELOPVENT Intermittent PJTing

DEVELOPING TIME 8 hours AMOUNT OF MATERIAL REMOVED < 0.01 cu_fr- (est)

| SAND CONCE NTR ATION: (ppm by weight)

| DURING DEVFLOPME NT SPECI AL CONDITIONS nnne ._ _ _ _ _ _

FIRST TEST _ _ .O.'

SECOND RFTIST _ . _ . . . _ . _ _ _ . _ _ _ . _ _ _ _ _ _ . _ _ ___ _ . . _ _ _ _ . ._ _____

THIRD RETEST _ _ _ . _ _ . _ . _ _. _ _ _ _ _ . _ _ _ _ _
_ ._

l

| STATIC WATE R L EV E L . ._ _I 6. 5 ' /61_7. 7 ___ D AT E _ _ __2 /11/_82 EDUCTOR SETTING NA
_

'

SUQCONT R AC T OR SUBMITT ALS: l'e V 101 ( r, 1/
..

h1 2 <' C -
i MICHIGAN DE MTE RING WELL RECORD 0

SUPE RVISED BY -

GEOwOGIST/HYDROGEOLOGIST_ r
1. Col l en|

D.9-79j.,, . g

l
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6

PROJkCT JOR NO. 3HEET NO. WE LL NO.

WELL LOG "*-a- -o 2 722o 1 - 2 s.,

5sig COORDINATES

g Circulattnq nater Intake structure 55149.89 E609.27
secum CrmeLETr0 t, RILL e R DRILL uaKa AND uOost MOLa saE TOT AL DE PTH SAuPLES

2 '> - 8 2 2-1H-82 Kelley Dewatertny Co. Bucyrus-Erie 60L 17" 65.2' 15
50 REIN DIA/LE NGTM/ SLOT EL TOP OP CA&iNG OROuMO SURP ACE EL DEPTHML GROUND WATER LOGGED BY GECLOGIST/HYDROGEOLOG187

634.36"/15.0'/elu 638.9 15.0'/619.3 A.J. Fiksda1
CHf CKga gy. DATE APPRWED SY- DATs

I, . E . Youn9 6-21-82 W.C. Paris, Jr. 6-21-82

8
y s

e L E V A TsuN a DESCRIPTION AND CLAS3aFICATION NOTE S.

1 %

a

6 34. 3 0

633.3
--9g 0-1.0' Stity Sand, gray, fine- to Changed location of hole 4.0' from pin,. t

-
pedium-graineif,7ith crushed gravel change is reflected in as-built coordina*es.
|(Fill)

0-2.0' used 30* O.D. tapered auger to drill

[ . 0 '- 31. 0 ' Sa nd , through frost zone.

[a,[$
gr ay-bron , TIIe yellow-Lrewn to

..

to coarse- 2 o*.8.0' Drove 19.e" O.0. casing and4,, .irairrd, ;i+tle fine gravel. cleaned out with 15" 3. D. auger._

! 4 "x" '1 gF1;.
| u, .h * j/ ,
g jYA

-

. J'h "'
Y,A

,

[/, . End of chift 2 9-ti2 a t 8.0'2 "N
.f -

% Stn' of r.httt 2-15-82y 7
v <

_

/
''

4

id ~ iNA r
4

'/
)

.,/ '

. $"<
%/ .~. . ,

'

- /,
',$",N

"

4

3 ., [ 2-18-82
.

. >

. d

. d
-

//*.- ,
'
, 7

.
'

r

-

t ad].' o -
- f/,".'

21.0,- 11.0 .t. r .ic e- tine qravel. E_nd._o.f _ s_.h. i t.t- _ l's-It2 at 21.0*2

A "4
.

f.= St.srt of shitt 2-16-82------
---- - - - - ---

: @,
. .

~

.

. 6

.

25 -
i

. i

- =
,

.
'

., w

X-

,"
- y ,

,

- ,.

?,%$10
-

k"f~'"' i3 31

O , /' 31.0'-41.0' Salty Sand, brown, 31.0'-32.5' very slow drilling rata.
- [ . f t ne-g r a t nt'd , trace cTay. (Fill)

-

( ~o /
. .

14

Ov/ .

. Revinicr.
- M

&"x 12/02we. t c. .

SAuett TYPt SAT E Wlu m O.e

Gl a t) .ind ILgtlet L' I t cu l s t i ng ved te r IntdKe Structure t _

D.9-79k
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PR M CV JOB NO. SMEET NO. WELL NO.

WELL LOG == - " = 2 m0 2 - 2 ,_,

8
'" 'Z

Y DESCRtPTION AND C* AS$1PIC AT10N NOTES{
b

(L EVOTION
o 1

5

599.3 35
'

- 36.0'-41.0' Trace medium- to
--- coarse-grained sand.j
.

$ 9
'

.

.

40-
,

.

"g. - i
593.1 41

/j 41.0'-43.0' Sand, brown, fine- to End of shift 2-16-H2 at 42.0'-

-10|= v coarse-grained, with cobbles and start Ef ltEtT 7- E 82~~
~~

/ wire. (Fill) pit-

591.3 43 :>
Lacustrine- 43.0'-57.0' Sand, gray-brown,

- fine-grained, trace medium-grained
"

s nd, lignite. (Lacustrine)45-
_11 -

.

.

.

._::
. ;.

. .:.;
- i:

LO-
, ._ _ _ _ _ __ _.t 2. 1 7 ._8 2.. _a t _5 1._. 0.'_ __. _ - - -- - -. -End of shif

.
.; .j :

,' ctart 01 shift 2-18-82

__ .

.

.

.

55-13([i
.

.

577.3 57 '''

57.0'-65.2' Silty Clay, gray, some'

-
' fine-grained sand. ( Lac u s t r i ne )

~l4

"i /)
- ,

__

_

|l5
- / Completed hola 2-18-82

'--569.1 65.7
1

- T. D. 65.2', See well construction
- nummary.

,

! :
_

_

_

r

~

t
-

' _

.

_

_

= 1

_

i e
* " "

sAnsett two s TE

IM 11 e r Circulating Water Intake S t r u c't u re E-2
Revicion 14

D 9 e91 7g
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WELL CONSTRUCTION SUMMARY
d MIDLAND UNITS 1 AND 2 JOB NO. 7220 WELL NO. E-2

G
SITE Circulating Water Intake Structure COORDINATES S5150 E609.2

DATE STARTED 3/8/82 DATE COMPLETED 3/10/82

GEOLOGIST /HYDROGEOLOGIST T.R. Cullen INSTALLED BYYelly Contract DE%'aterinc Co.

637.3 EL OF TOP OF _ EL TOP OF PVC 638.9
%'' RISER PIPE r

- WELL CASING
?

_ GROUND 634.3
Steel Casing TEMPORARY

"BACKFILL

i EL/D EPTH k O F 631.8/2.5'
CENTR AllZE R'

6" NOMINA L DI AMETE R - . (TEM PO R ARY)'

SDR 21 PVC WELL CASING |
'

EUDE TH OF 625.8/8.5'
.-- . . . , = . OP O
*

?Q F GROUT SEA L.:
S s "i

d i EUDEPTH Q OF 611.9/22.4'_
I ^M" 5CHEDULE 40 J.

THE P MOPI_ASTIC
.

.. g.,

|RISER FIPE f 4.,

T,. .' , .'
i

fm e.,

'V = GRAVEL PACK GR ADAT10N: .'
~{.., '.* , , H HOLE DIAMETER 17 - - _- _j ) 4 =

1..: *,.
,,

e: ,.

ElJDEPTr4 OF TOP OF 607.7/26.6'SIEVE SIZE *

DESIGNATION ACCEPTABLE FsANGE 9 .
= SPECIALLY GRADED

(NO.) OF % RETAINED q GRAVELFACK*
l EUDEPTH % OF 592.0/42.3,

~]
i _

1 CCNTRALIZERr-4 0-10
EUDEPTH OF TOP 591.4/42.9'6 0 14

_2 OF WELL SCREEN
.-

B 6-22 .m =
'

12 14-31 .-_
''16 24-40 L

*

20 35 51 {{.',*

30 51-67 . m- _ .
40 87-100 c c ;g * *

_

h0 '

6" NOMINAL DI AMETER ; NA.

#18 CONTINUOUSLY SLOTTED '? E=--
/ DEPTH T. OF

.

PVC WIRE WOUND WELL SCREEN f ____,,.|
*' UL- PVC COUPLINGS 585.9/48.4''

,

. K= .s .

,

','[?
'

. 1

= = = .'';{_-.
,.

,

.,..

, = . - -

'M hr
*

,

= = =

EUDEPTH OF BOTTOM 576.4/57.9'gr=== '.y.
OF WELL SCREEN~-

/O ,
_ l EL/ DEPTH E OF 576.1/58.2'

( ,) f~ l CENTRALIZER

STONE PIEZOMETER TIP|, _ 6" NOMINAL DI AMETER574.7/59.6' Et / DEPTH POROUS ' '

'

SDR 21 PVC WELL CASING=
s

569.1/65.2IL/DEFTH OF BOTTOM OF q- ~g. EL/ DEPTH OF 569.1/65.2'PVC WELL CASING AND CAP c BOTTOM OF HOLE
(NOT TO SCALE) D.9-79m Revirion 14

0 82 12/82



%

WELL INSTALLATION DATA SHEET
/ WELL NUMBER E-2

__

Kelly Contract
DwaWW m.

PROJECT Midland thits 1 & 2 JOB NO. 7220-101 SUBCONTRACTOR

634.3S 5150 E 609.2 SURF ACE ELEVATIONCOO RDIN ATES

152/9/82 4/22/82 NO.OF SAMPLESDATE STARTED DATE COMPLETED

a

Grab and BailerTYPE OF SAMPLES

DRILLING PROCEDURE

CASING DiAMET1RS (IN) DRILLING METHOD. Cable 'Ibol
65.2'17" 2 HOLE DEPTHO.Q_17" nam _ HOLE DIAMETER

0-8.0 ' used 19. 8" O. D. caa inP,.
l. O 15 1/4" Iyr. SPE CI AL CONDITIONS _

_

WE LL INSTALLATION

WELL SCREEN CONFODM ANCE f4EPORT @ GRAVEL PACK 1ES1 MSL LTS C

SCREEN SLOT SIZE 0.018' _ SCREEN DI AMETEE _ 6" TE EEEN LENGTH I5 O'

CENT R ALIZ E RS. 2 2 . ;2.4'. 42ml'._ 58.2'

47"'
LENGTH OF BLANK BELOW SCRFEN 7 '' - LENGTH OF RISER ABOVE SChEEN

38.6' CAL :ULAT ED AMOUNT OF GRAVEL PACK E 3 d .Ck all,
LENGTH OF GRAVEL PACKED ZON?.

42.6 cu.ft. CtuCULATION DUFING GRMEL *ACKiNG 3
ACTUAL AVOUNT OF GRAVEL PACK

CASAGR ANDE TIP DEPTH 59.6' THICKNESS OF SEAL 18 f' _ . _ _

TYPE OF SEAL Rytcr Flcw - 713 M CALCULATED AMOUNT OF SEAL 24.2 cu.ft.
_

ACTUAL AMOUNT OF SEAL 28.1 cu.ft.

WELL DEVELOPMENT

TYPE OF DEVELOPMENT Internittent Ptrping

8 hours AMOUNT OF MAT ERIAL REMOVED %.01 cu.ft (est)
DEVE LOPING TIME

SAND CONCENTR ATION: (ppm by weight)
DURING DEVELOPMENT SPECI AL CONDITIONS none

FIRST TEST 0.6 ___

SECOND RETEST.__

THIRD RETEST

NA2/18/82 EDUCTOR SETTING15.0'/619.3 DATESTATIC WATER LEVEL

SUSCONTR ACTOR SUBMITTALS: Revision 14

MICHIGAN DEWATERING WELL RECORD 0 12/s2

SUPERVISED BY T.R. Cullen
GEOLOGIST /HYDROGEOLOGISTD.9-79n

M se
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PROJECT JOB NO. SHEET NO. wt LL NO.

WELL LOG = = = ^== 7220 1 0P 2
, , ,

se TE coORoe= Arts

[];
Circulating Water Intake Structure S5139.1 E 601.6

seouN comePLeTeo oRiLLaR omiLL uAus ANo uOost MOLE size TOTALoePTH sauPLas

#
2-8-82 2-23-82 relly Dewatering Co. Bucycus-Erie 22 W 17" 63.3' 16

SCRf f N DIA/LENOTH/ SLOT EL TOP OF CAstNG GROU8eO SURPACE EL DGPTM/tL OnouseO WATER LOGOED BY GEOLOG457/HYoROGEOLOGIST:

6"/17.0'/el8 637.2 634.4 l b 0_' / 619 . 4 A.J. Fiksda1

CHECKED BY: DATE APPROVke tv: DATE

L.E. Young 6-21-82 W.C. Paris, Jr. 6-21-82

8
I f otscRiPrioN ANO CLA381FtCATiON NOTE 5;ELavaTioN g

7. %"

5

634.4 0

- 0-2.0' Silty Clay, brown, with 0-2.2' Used 30' O.D. tapered auger to
-

1 sand and fine crushed gravel. drill through frost zone.
(Fill),

632.4 2 -

2.0'-15.0* Sand, brown, f ir.e- to 2. 2-8. 0 ' D rove 19. 8" O. D. casing and
_

coarse-grained, with fine gravel. cleaned out to 7.U* with 15" O.D. aeget.
g i

(Fi]Il1-

r.Q.

2. 95_
_ = /
-

' End of shift 2-8-82 at 7.0',

Start oT ThT1T %D&C-. ;

- , .
.

M

-
3 - ?

,h10

{T [)
_--
- 4 !
' '* 2-18-82

61's.4 15 1" . End of shift 2-18-E2 at 15.0'~

S art of shl t 2-19-82-

5 15.0'-16.0* Silty Clay, brown (Fill)
618.4 16 *

- ; . 16.0'-27.0' Sand, brown yellow,
fine- to coarse-grained, trace fine-

*

[ gravel. (Fill)
. 6
.

20 a

.

_. i

lu

_

,-
,

i 1 7 w
"

l

25- >
- p y

uno.f , B,

t,c 7. 4 27~
' I4

- ; 27.0'-32.0' Sandy C g , brown 27.0' Driller reports that bailer will
,

- A with fine- to medium-grained sand, not advance.

; * "up fine gravel. (Fill)
"

x

30

32.0' Drill penetration rate increases.'

32.0'-47.0' Sand, brown, fine-
- M qrained, some gray clay, trace fine , ,

IIC V I C l O n 14
;pg4 gravel. (Fill)

12/02
$9 's . 4 35- ;<N

SAA8PLE TYPE SfTE WELL 8eO.

Grab and lluler Circulating Water Intake Structure E-3

D.9-79o



_ _

D&/
PR OJE CT joe NO. EME EY NO. wf LL h0.

WELL LOG amo ~~- > = 2 ~ 2 e-3
_

8
Notts.

tt yATion otscnirTion ANocLAssePicATion

5

35
'

.

.

2- 37.0'-47.0' No clay.
'

I -
- End of shift 2-19-82 at 38.0'

l - Start of shift 2-22-82
.

[ 11
1 ;

40-j j

l. .
.

_

.-g

.

.

.

6 - 12
45-

.

M
-

~.
*

i 47 l J' 47.0'-60.0' paryl, g ray i lt.e-- - - -
riti3

5ti 7. 4 | .

, Lacust r i n ?
.

' .! 1 rained, trace ligntte.
f'- (Lacustrine)

.

4 .

|
'

12.

t 50- gp
.

.-
.

-

- r.:i
. ::

[14i

SL

. .

.

--.:,

.

. 15
.

574.4 60
60.0'-63.3' Sand, gray, very tine- 60.0' Drill pinetration rate decreases.

.

grained, little silt, trace clay 2nd of shift 2-22-82 a t 61.5'
.16 and 1 ignite. (Lacustrine ) TtarT R ~sh W 2-23-82.

.

~ Completed hole 2-23-82
'571.1 6 3 . '' T. D. 63.3', see well constrLction

'

,

summary.

as

.

.

m.

_

g

_

I
~

.

-

|
.

~

~ R(' Vision 14
. 12/82
.

WILL NR
SAasPL3 TYPE 3TE

e'
Bailer C irculating Water Intaka Struct ure

D.9-79p



WELL CONSTRUCTION SUMMARY
MIDLAND UNITS 1 AND 2 JOB NO. 7220 WELL NO. E-3'

N.,}i
/

SITE Circulatinn Water Intake Structure _, COORDINATES S5139.1 E 601.6

DATE STARTED 3/9/82 DATE COMPLETED 3/10/82

GEOLOGIST /HYDROGEOLOGIST T.R. C.:11en INSTALLED BY}<elly 03ntract Dewaterina O?.

637.2 EL OF TOP OF _
ELTOPOFPVC 637.2

r
- WELL CASING%" RISER PIPE

_ GROUND 634.4

Steel Casing TEMPORARY 'BACKFILL
CEL/D EPTH 1.OF NAi _

CENTRALIZE RI '

6" NOMINAL DIAMETER _
. (T E M PO R A R Y)

SDR 21 PVC WELL CASING
EWEPTH OF 62o.2/8.2'
TOP CF |=-

. ...
?-2 f GROUT SE AL* .:

k' ).-e

C OF 613.7/23.7'
_ I E'JDEP1H L..

| CENTRAUZE6%" SCHEDULE 40 3
THERMCOLASTIC -- - -d Je j --

f..'a),) $.RISER PIPE
t

/ .h -C' S - 17
I-

( ) |i { . '(= | HOLE DIAMETER
'

-' * GR AVE L PACM GR ADATION: ;,. ,_,'.1,
..- ,

DES ONATION ACCEFTABLE RANGg F
_ EL/ DEPTH OF TOP OF _ft06.2/28 ES VE SIZE 3 Q
~ SPECIALLY GRADED

GRAVELPACK*
(NO.) OF % RETAINED .

l EL/ DEPTH ( OF 593.7/40.7'lh
|

(;-
~_

l CENTR AllZER4 0 10 S

593.1/41.3'EL/ DEPTH OF TOP6 0 14 ,

8 .
- ; OF WELL ECREEN

.,
'

16 24-40 .=== '

*
* *

20 35 51
30 5147 . .

'

40 87 100 - __
' -

.. _ .

_-

6" NOMINAL DI AMETER 6:= NA
a 18 CONTINUOUSLY SLOTTED ^ ^ W+z-E--

EL/ DEPTH E OFPVC WIPE WOUND WELL SCREEN 7 g=g ; .~
SCHEDULE 802_:f - -= -'-

, jff .M PVC COUPLINGS 585.7/48.7''
'

. gM . .,
.

' E=;23;EY,*

. $$I ''

'.' AM f

9 ME5= ;'
== 3

hb. EllDEPTH OF BOTTOM 576.1/58.3'c
7 OF WELL SCREEN-- s k I EL/ DEPTH E OF 575.8/58.6'

[\_-) { l CENTRALIZER'

" i* 6" NOMINAL DIAMETER$74.5/59.9' EL/ DEPTH POROUS . '
SDR 21 PVC WELL CASINGSTONE PIEZOMETER TIP =

571.1/63.1EL/ DEPTH OF BOTTOM OF '=;
'

E L/ DEPTH OF 571*1/63'3'a
PVC WELL CASING AND CAP " -'r BOTTOM OF HOLE

(NOT TO SCALE) D.9-79q pevision 14
P'82 12/82



- - _ _
-

.

.

WELL INSTALLATION DATA SHEET
E-3/ WELL NUMBER

Kelly (bntract
Dt%"atering (b.PROJECT Midland thits 1 & 2 JOB NO. 7220-101 SUBCONTHACTOR

S 5139.1 E 601.6 SURFACE ELEVATION 634.4COORDINATES

2/8/82 DATE COMPLETED 4]21/82 NO. OF SAMPLES 16
DATE STARTED

Grab and BailerTYPE OF SAMPLES

DRILLING PROCEDURE

CA$ LNG DI AMETERT (IN) DRILLING METHOD Cable '1bol
'63.3'17" ry2n HOLE DEPTHO.Q1" N - - . HOLE DI AMETIR

0-8.0' used 19.8" O.0. cas in g.
i. D. 15 lill" rdL__ SPECIAL CONDITIONS _

__

WELL INSTA LLATION

CELL SCREEN CONFORM AN( E REPORT @ GRAVEL PAOK TEST RESULTS @

SCREEN SLOT SIZE 0.018" SCREEli DI AMETE R 6" or2n SCREEN LENGTH 17.0"

CENTRALIZERS: 20.7, 40.7 58.6' _

___ ___

5.0' 04 I'
LENGTH OF BLANK BELOW SCREEN _. LENGTH OF HISER ABOVE SCREEN

47.0 cu.ft.35.1' CALCULATED AMOUNT OF GRAVEL PACKLENGTH OF GHAVEL PACKED ZONE .

ACTUAL AMOUNT OF GRAVEL PACK 47.5 cu.ft- CIRCULATION DURING GR AVEL PACKING @

59.9' 20.0'
CASAGRANDE TIP DEPTH THICKNESS OF SEAL

TYPE OF SEAL Pa_stcr Flow - 713 M CALCULATED AMOUNT OF SE AL 26.8 cu.ft.

30.6 cu.ft.ACTUAL AMOUNT OF SEAL

WELL DEVELOPMENT

TYPE OF DEVELOPMENT _ Intermittent Pttping

8 hours AMOUNT OF M ATERf AL REMOVED < 0. 01 cu . f t . (esti
DEVELOPING TIME

SAND CONCENTR ATION: (ppm by weight)
DURING DEVELOPMENT SPECI AL CONDITIONS

FIRST TEST 0.0

SECOND RETEST._ _

THIRD RETEST

NA2/18/82 EDUCTOR SETTING15.0'/619.4 DATESTATIC WATE R LEVEL

SUBCONTR ACTOR SUBMITTALS: nevision 14
MICHIGAN DEWATE RING WELL RECORD 0 12/82

SUPERVISED BY
T. R. Cullen

GEOLOGIST /HYDROGEOLOGIST
D.9-79r

C.t - s e
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PROZ.CT JOR NO, SMEET NO. sut LL LO.

WELL LOG ==o -m -o = = , a-
1 s.,

COORDINATESsig e

's Circulatinq Water Intake Structure 95124 un7.7
- BEGUN COh8PLETED DRILLER DRtLL MAKE AND esODEL MOLESIZE TOTAL DEPTM SAa87LEs

#
2-8-82 2-24-82 Kelley Dewatering Co. Bucyrus-Erie 22 W 17" 25.5' 7

SCREEN DI A/ LENGTH /5 LOT EL TOP Of CAslNG QROU8eD SUREACE EL DENL OROUND WATER LOGGED SV GEOLOGi&T/MYDROGEOLOGt3T:

te NA 634.2 15.3'/618.9 A.J. Fiksdal
CHECKEDsy. DATE N EDBY: DATE

.C. Paris, Jr.
L.E. Young 6-22-82 6-28-82

8.4=g
E LE V ATION L DESCRIPTION AND CLASSIFICATION NOTES.

,

0 %.8

5

634.2 0
- C4.0' Silty Clay, gray, with fine- 0-2.0' Used 30" tapered Auger to drill through
-

I to coarse-grained sand and fine frost zone.
-

crushed gravel. (Fill)
632.2 2 2.0'4.C' Sandy, iellow-brown, fine , 2. 0 '-8. 0 ' D rove 19. 8 " O. D. casing and cleaned

cat with 13" O.D. auger to 7.0'.. to medium grained. (Fill) :

- 2
630.2 4

'

. 4.0'-24.0' Sand, brown, fine- to
5- coarse grained, fine roanded gravel.

- (Fill)
3 End of shift 2-0-82 at 7.0'

. Start of shaft 2-23-82
i .- ,

d

.

.

10 - 4
.

,

J :
.- -

.

.

15 ; 4 2-23-82
.

5.

.

.

.

- !.

.

.

.

20 -
.

~

6
-

-
.

- p
- b* En.d o._f s_h i _f t _2-2_3-8_2 a_t _2 4. 0 '- - _ _ _ _ _ - -

610., 24 | f 24.0'-25.5' Concrete, dark gray, Start of shift 2-24-82
j k,| pieces of metal and fine- to coarse- 24.0'-26.2' Casing out-of-plumb

7608.7 25 -
' Trained gray-brown sand. (Fill)

25.5- End of shift 2-24-82 at 25.5'
T . D.: 25.5',Well abandoned 2-24-82. Well E-4A replaces well E-4.

- See well plugging report.

.

.

.

30 -
.

.

5 Revision '4
~

12/82
15 -

S Ah8'LE TYPE SITg WWELL NO,

Grab and Bailer Circulatina Water Intake Structure F-4

D.9-79s



, _ _

PRv4CT JOS NO. SHEETLO. WELL NO.

WELL LOG "" "" ' "' '

1 2 E-4x
SsTE COORDINATE.8

Circulating water Intake structure S 5122.1 E 6G5.8

SEGUN COMPL ETE D DRILLE R DRILL MAKE AND MODEL HOLE SIZE TOTAL DEPTM SAMPLES

c, r. _ n ? s-11-H2 ye11ev Dewaterina Co. Rucyrus-Erie 22w 17" 74.0' 17
SC;.EEN DIA/LENGTM/5 LOT EL TOP OF CA sNQ QROUND SURF ACE EL DEPTH /EL QROUND WATER LOGGED BY GEOLOGl8T/MYDROGEOLOGIST;

6"/24.9'/818 636.6 634.2 10.2'/624.0 M_n .inknann

CHECXEDOY. DATE APPROVED BY; DATE

A.J. Fiksdal 6-15-82 L.E. Young 8-5-92

8
E "i "

ELEv2 TION g g y DEsCaimON AND CLASSIFICATION NOTES.

" $ %

5

634.2 0
. 0-3.0' Gravel, gray, fine to Well E-4A replaces well E-4.

--1
coarse, crushed, some sand and 0-1.S' Hand dug starter hole.
silt. (Fill)

-
,

.

631.2 3 ,.

- 3.0*-27.O' S a nd ,. brown, fine- to
'

coarse-grained, some gravel.-;
'2 ( Fill)

5- ,

.

'

|

-
,

*
J

.._ >

W

710 .I '

V 5-5-82
. .

,

E
.

- Y f .

. , i

*
$

"

A

15 -
.4 ,

'

N
-

-

x,

WpuumM

. .

.

,.

5
20 ~

~
,

.

.~ n' o

i

.
u

.

25 2 6
.

607.2 27 -y 27.0'-27.8' cnnerete. (Fill)7006.4 2 7 .T
-

27.8'-33.0' Clay, gray-brown,
_ mottled, some sand and silt,'

- trace fine gravel. (Fill)
O30 -

' 33 33.0'-62.0' Sand, brown, fine- to strine Revision 14
medium-grained. (Lacuttrine) 12/82.9 :

599.2 35 -
* ELL NO-

SAwLa TTn arTE

Grab and Baller Circulating Water Intake Structure F-4A

D.9-79t

_



.

URS/
PR OJE CT JOs NO. 4HEET NO. WELL No.

WELL LOG -o -a mo r = *
2 2 E-4A

I i 8
.

h ( 9 DESCRtPTION AND CLASSIFICATICes
NOTES:

EttvanoN
E 1 I

s

35599.7

9 '

597.2

.--

.

. 1C'c

-

40 -
-

-

gl

-

.

.

^ 11?!!O
-

- ,

45 -
.

End of st.ift 5-6-02 st 41.0'
__

Start of shift 5-7-82-

|
-

- a, , .

.

50 ~
- 52.0* Sand becomes gray.

J
-

o f,
-

/ . -:

! j -

s
~ . , ...

| -1f5
.

5 5 ".
m

. :

..

14;':.

M

60 ~
-

.

572.2
-- f> 2 . 0 ' - 6 6 . 0 * Sandy Silt, gray, End of shift 5-7-82 at 63.O*
-15 fine-grained sand. (Lacustrine)

Start of shift 5-11-82
.

.

65 -
.

SbH.2 66

8
- //yj 66.O*-74.O' Clay, gray, thinly

,/ , lauinated. (Lacustrine)],1 o
-

,

_

_ ,,
" /

70 - ,

- / '/
-. /

-1' ,'e'

-
'/-

9,Y,n .
-

,,
,/

~
~ //j completed hole 5-11-82.'

'

%.0. 2 74
-~

T.D.: 14.0', See well construc-
,

tien simm rv.
wtLL No.

scent s nee asTe

Hailer circulatinq Wa*et Intaka Struc*ure e-43-

D.9-79u Revision 14
12/82
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WELL CONSTRUCTION SUMMARY-

/O MIDLAND UNITS 1 AND 2 JOB NO. 7220 WELL NO. E-4 A
'

V
SITE Service Water Pump Structure COORDINATES S5122.1 E605.8

DATE STARTED 5/19/82 DATE COMPLETED 5/21/82

GEOLOGIST /HYDROGEOLOGIST M.D. Johnson INSTALLED BY Kelly (bntract Dc' watering m.

636.24 EL OF TOP OF _ EL TOP OF PVC 636.6
r

- WELL CASING%" RISER PIPE

#@e//g y/g'// __
GROUND 634.2*

__

E LEVATION

Steel Casing TEMPORARY
_

BACKFILL -

i _ | Et./D EPTH 10F NA
CENTH ALIZE R'

6" NOMINA L DI AMET ER _

, (TEM PO R A R Y)

SDR 21 PVC WELL CASING
-

EL/OEPTH OF 626.1/8.1'
-- TOP C,F -

* p'( (..
=

.

GHOUT SFAL-

*s 3.

C OF ,_{t1Lifl$ ,i ej ( , IEL/ DEPTH t.

^
%" SCHEDULE 40 | --Us-

3 e.
TH E FsMOPLASTIC

f ,' - $-RISER PIPE *

.

/^N ji f :,
( i e . - | HOLE DIAMETER 17"

* GRAVEL PACK GR ADATION: If. ,.) ,
'

.'.- r .,

SIEVE SIZE $ -* _
EL/ DEPTH OF TOP OF 607.6/26.6';

DESIGNATION ACCEPTABLE RANGE ? - -
- SPECIALLY GRADED

(NO.) OF % RETAINED GR AVE L PACK *
i _ l EL/ DEPTH $ OF 598.9/35.3'

| I~ l CENTRALIZER"4 0-10
EL/ DEPTH OF TOP 597.2/37.0'6 0-14 .-

8 6 22 g;7_;; OF WELL SCREEN-

12 14-31 g_rz .-

16 24 40 XZ - *

20 35 51 .=WM * , .*

30 51-67 E6M .
40 87 100 . ;

*

'_|~j =^

6" NOMINAL DIAMETE R WM 591.5/42.7'*

a 18 CONTINUOUSLY SLOTTED ' e R5M - *

FEL/ DEPTH t op- MM 'PVC WIRE WOUND WELL SCREEN i- Tr2IEE; -
'

SCHEDULE 80-

'.. tras - PVC COUPLINGS 581.3/52.9'-

:: :__rr
FaiW - w/ centralizer' -

Ki;52
.~, Rm T~
;. 24 03

.

KM :-

.: g=3 .~

EL/ DEPTH OF BOTTOM 572.3/61.9'
~ - ~ ~ -

OF WELL SCREEN

O) -

,
_ l EL/ DEPTH f. OF 570.8/63.4'

-

t

' E I CENTR ALIZER

569.2/65.O' EL/ DEPTH POROUS ,
* ~- 6" NOMINAL DI AMETERi
' *

STONE PIEZOMETER TIP =. SDR 21 PVC WELL CASING*

560M /h .0 EL/ DEPTH OF BOTTOM OF ,
- 'r

- PVC WELL CASING AND CAP -
4. EL/ DEPTH OF 560~2/74*0'z

BOTTOM OF HOLE
(NOT TO SCALE) D . 9-8 0 novirion 14 )

M 92 12/62 i



- -

WELL INSTALLATION DATA SHEET
/ WELL NUMBER E-4A

Kelly Cbntract

PROJECT _ Midland thits 1 6 2 JOB NO. 7220-101 SUBCONTRACTOR h ter M Q.

S 5122.1 E 605.8 SURFACE ELEVATION 634.2COOR DIN ATES

5/6/82 DATE COMPLETED 5/26/82 NO. OF SAMPLES _l 7DATE ST ARTED

TYPE OF SAMPLES Grab and Bailer

DRILLING PROCEDURE

CASING DI AMETERS (IN) DRILLING METHOD Cable '1bol
74.0"17" M HOLE DEPTHO.n _17" nGn HOLE DIAMETER

1.n _15 1/4" ILD - SPECI AL CONDITIONS Ecloc1ted 1.5' fran E-4 to avoid obstruction2
. _

WE LL INSTALL ATION

WELL SCREEN CONFORM ANCE REPORT @ GRAVEL PACK TEST RESULTS @

SCRE2N SiOT SIZE 0.018" _ SCREEN DIAMETER 6" p SCREEN LENGTH 24.9'

CENTR All7[ RS: .J 5.1 ' . 3 E3'. 52.9'. 63.4'

LENGTH CF BLANK BELOW EREEN 12 l' LENGTH OF RISER ABOVE SCREEN 39.4'

47.4' CALCULATED AMOUNT OF GRAVEL PACK 63.2 cu.ft.
LENGTH OF GR AVEL PACKED ZONE

ACTUAL AMOUNT OF GRAVEL PACK 67.3 cu.ft. CIRCULATION DURING GR AVEL PACKING @
18.5'

CASAGRANDE TIP DEPTH 65.0' THICKNESS OF SEAL
9' "* *

TYPE OF SE AL .tster Flow - 713 Grout CALCULATED AMOUNT OF SEAL

ACTUAL AMOUNT OF SEAL 20.9 en fe-

WELL DEVELOPMENT

TYPE OF DEVELOPMENT Inter $ttent Pttping

DEVELOPING TIME 8 hours AMOUNT OF MATERI AL REMOVED <0_01 cn.ft. (est)

SAND CONCENTR ATION: (ppm by weight)
DURING DEVELOPMENT SPECf AL CONDITIONS none

FIRST TEST 4.3

SECOND RETEST._

THIRD RETEST

10.2'/ 624.0 5/5/82 EDUCTOR SETTING NA
DATESTATIC WATER LEVEL

SUBCONTR ACTOR SUBMITTALS:

yk.ji" I#MICHtGAN DEW ATE RING WELL RECORD 0

SUPERVISED BY D. Johnson.

D.9-80a GEOLOGIST /HYDROGEOLOGIST

Gv sQ
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PROJE CT JOS MO. SME ET NO. wt LL NO.

WELL L0G =~o -m ao = 122o o'
1 2 E.5

Siit COORDINATES

O circulating Water Intake Structure S 5111.5 E 620.2
ptGum COMPLETf D DR8LL E R ORILL waste AND MODEL MOLE ssZE TOTAL DEPTM SAMPLES

4-30-92 5-5-82' Ke11ev Dewaterinq Co. Pueyrus -Erie 22W 17" 73.7' 17
SCRESN DI A/LtNOTM/3LUT f L TOP OF CAS*NG QROyseD SURF ACE EL DEPTH /tL GROUNO WWATYR LOOOE D BY GEOLOGe81/HYDROGEOLOGIST:

o=/29.3*/#1R 635.4 634.5 10.5'/624.0 A.J. Fiksdal

CHf CRED BY OATE APPR0v00 9Y; DATE

L.E. Young 8-5-82 W.C. Paris, Jr. 8-5-82

8
w ag

f LEV ATION a, { DESCR:PTION AND CLASSIFICATION NOTis
* k.,

5

034.5 0

633.5 I - 3 g 0-1.O* Gravel, gray, crushed, Well E-5 relocated to avoid concrete footing.
fine- to coarse-grained sand. 0-2.0' Fand deg starter hole.

632.5
- 2 \(Fill) End of shift 4-30-82 at 2.0'

2 -- 1

Start of shift 5-1-82~

. 1.0'-2.0' Clay, red-brown mottled,
fine- to coarse-grained sand,- i

- poarse gravel. (Fill)
. 3

5 ~ 2.0'-27.0' Sand, brown, fine- to
.

:
'

coarse grained, some fine gravel,
.

.

trace clay. (Fill)
.-

.

.

.

~
,

-
. i

k.4 h 5-1-82
S, -

J :_
.

.

.

.

15 .
.

$

.

i _-_ i

,
.

I '

6
. ,

20 -
.

.

.

.

.

- 7 ,

- ,

.

25 - ;

-
,

t207.5 27 * |

,

, ,

silt, fine- to coarse-grained*. x
- 0 | nand, fine gravel. (Fall)
-

i

*

30 N"
1

,

.

5 Fill End of shift 5-1-82 at 32.0'
002.5 32 "

- - - - - - - . - - - - - - - -

32.0*-47.0' Sand, brown, fine-G
- grained, some silt Lacustrine Start of shift 5-4-82

and clay' ne)(Lacustri Jteyisior; 14; 9 / trace fine gravel.

s99.s 35 - 12/82
samate TvrE s TE wggg no,

Crab and nailer Circulatinq Water intake Structure F%
D.9-80b
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W
PROJE CT JCO NO, sMEET NO. wt LL NO.

WELL LOG ==o u~m u~n im o
2 2 E-5

8
* dx Norts.

a te vatioN t { y pescmarrioN ANo cLAssiecArioN

a 3o

5

cm c. 35
.

90
._..

-10J.
.

.

.

.

40 -
.

~ ,

.

.i .

.31 [

.

.

45 2 5 45.O' Lens gravel, sand becomes
. more gray.

.

587.5 47
- 47.0'-64.0* Sand, gray, fine-
- grained, trace silt, lignite.
".12,-. (Lacustrine)
.

50 "."
.

.

-

O
y

:
End of shift 5-4-82 at 55.0*

13.c
Start of shift 5-5-82'

.._...

| ~

1
-

. 14,i
.

60 ~,

.

.

._ .

| -

d'

-15
570.5 64 ..

64.O'-73.7' Clay,- // some
(gray,acustrine)65 - /| silt, laminated.

,

.
. 18, ,

} - ' /,
i - ! <|

~

', /,-
',

.

. ;
-- /,j,

. ,

70 - | ^
- 17/
.

- :,

I'ev i s i on 14--

/
[ ', /,-' Completed hole 5-5-82 12/62

560.8 73.2
~~

73.7', see well construc-T.D.:
~ tion sunnary.

wtLt wo.
sauets tves sire

Bailer Circulsting Water Intake Structure E-5

D.9-80c
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WELL CONSTRUCTION SUMMARY
jm

[v} MIDLAND UNITS 1 AND 2 JOB NO. 7220 WE LL NO. E-5

SITE Service Water Pump Structure COO RDIN ATES , S5111.5 E620.2

DATE STARTED 5/13/82 DATE COMPLETED 5/19/82

GEOLOGl5 T/HYDROGEOLOGIST M.D. Johnson INSTALLED BYFelly Contract Dts'aterim (b.

-

EL TOP Oe' PVC 635.4636.1 E L OF TO''' OF m_
=

- WELL CASING%" RISER PIPE

- _ GROUND 634.5
#@'//6 v/g'// E LE'/ATION

TEMPORARY
_Rtent t'netng

BACKFILL -

EL/ DEPTH kOF NAp ' CENTRAll2ER
6" NOMINAL DI AMETER __ (T EM PO R A R Y)

SDR 21 PVC WELL CASING
~

EL/ DEPTH OF
--

_

TOP OF = 627.8/6.7'
f,..

-

',g'i .: GROUT SE AL
-

. . , .

i _ EL/ DEPTH Q OF 620.3/14.2'_.. j=

#
%" SCHEDULE 40 g ..
THEHMOPLASTIC - Ta. g.,

RISER PIPE .

. ~ ,

" '

4

*|*
,

( ) | HOLE DIAMETER
17"'

e =
U a GR AVEL PACK GR ADATION: !.',9 {

. .. ,.

SIEVE SIZE
' N EL/ DEPTH OF TOP OF 609.4/25.1's <

C SPECIALLY GRADED 5
DESIGNATION ACCEPTABLE RANGE 7

(NO.) OF % RETAINED GR AVE L PACK *
t l EL/ DEPTH T. OF _600.3/34.2'

4 0 10 .
I

~_

| CENTRALIZER"

EL/ DEPTH OF TOP 598.8/35.7'6 0 14
_

, OF WELL SCREEN
..

8 6-22 g =2
12 14-31 M =Xs
16 24 40 %-f2 5

20 35 51 M2 *.
30 51-67 G={_ Q ., ,

*

40 87 100

-

! 6" NOMINAL DIAMETER ,'-
a+=-

589.3/45.2'. ..
.

| a 18 CONTINUOUSLY SLOTTED -

EL/ DEPTH ( OF
, - 15-PVC WIRE WOUND WELL SCREEN 's - . . '. SCHEDULE 80= = = .
i

| $ g- ,.j. PVC COUPLINGS 579.2/55.3'
* :
,

if| ~ )- - w/ centralizer*' - =
,,

1 i~P:=+

4E2 +
_ $. . FtlDEPT.4 OF BOTTOM '569.5/65.0'T" ~

OF WELL SCREEN3.

[d| t , h I EL/ DEPTH E OF 568.0/66.5'
f,E l CENTR AllZER

~

! EL/ DEPTH POROUS _. 6" NOMINAL DI AMETER' '

gg ,9' TONE PIEZOMETER TIP ,
* *

S =. SDR 21 PVC WE LL CASING| .

| 560.BLZ.).7EL/ DEPTH OF BOTTOM OF ~- L -':4.71 EL/ DEPTH OF 560.8/73.7'
| PVC WELL CASING AND CAP BOTTOM OF HOLE

(NOT TO SCALE) D . 9 -8 0 d nevinion 14
i

6' 82 12/02
-



-v

a

WELL INSTALLATION DATA SHEET

/ WELL NUMBER E-5
,

Fclly (bntract
~

-

PROJECT dd3 N d Ld ts 1 $_2__ JOB NO. 7222_101 SUBCONTRACTOR DFwnterirq (b.
__

634.5COOCDIN ATES _ S 5111. 5 E 620.2
_._ SURF ACE ELEVATION _ , . _ , _ _ _ _

4/30/82 5/26/82 NO. OF SAMPLES I7
DATE COMPLETEDDATE SVARTED

Grab anci BailerTYPE OF SAMPLES

DRILLING PROCaDURE

CASING DIAMETERS (IN) ORlLLING METHOD Cable 'Ibol
73.7'17" N - HOLE DEPTHO n .l7"_DT_ HOLE DIAMETER

l. D M ME IYJ1__ _ SPECI AL CONDITIONS __ pn e

WE LL INST ALLATION

WELL SCREEN CONFORM ANCE REPORT @ GRAVEL PACK TEST RESULTS @

29.3'
SCCEEN SLOT SIZE 0.018" _ SCREEN DI AMETER 6" p SCREEN LENGTH

14.2', 34.2', 55.3', 66.5'
CENTQ ALIZE RS:

LENGTH OF BLANK tsELOW SCREEN - LEf;GTH OF RISER ABOVE SCREEN _., 36.6'8 7'

LENGTH OF GRAVEL PACKED ZONE 48.6' LALCULATE 3 AMOUNT OF GRAVEL PACK 65.0 cu.ft.

72.3 cu.ft. CIRCULATION DURING GR AVEL PACKING @ACTUAL AMOUNT OF GRAVEL PACK

67.9' THICKNESS OF SEAL 18 4'CASAGRANDE TIP DEPTH

TYPE OF SE AL Paster l'Icw - 713 D CALCULATED AMOUNT OF SE AL 19.2 cu lt-

* * *

ACTUAL AMOUNT OF SE AL

WELL DEVELOPMENT

TYPE OF DEVELOPMENT Intermittent Ptrming
j

DEVELOPING TIME 16 hours AMOUNT OF M ATERI AL REMOVED _ <0.1 cu. f t . (est)

SAND CONCE NT A ATION: (ppm by weight)
DUQlNG DEVELOPMENT SPECI AL CONDITIONS Added water for second

102.9 development,
_FIRST TEST

| SECOND RETEST._ 0. 6 _

THIRD RETEST _

STATIC WATF R LEVEL 10.5'/624.0 ___ DATE___5/4/82 EDUCTOR SETTING NA

. S''*CONTR ACTOR SUBMITTALS:
| Revision 14

MICHIGAN DEWATERING WELL RECORD 0 12/e;

SUPERVISED BY
E E h"GE OLOGISWYDRMEOLOGtST

D.9-80e
r.t. g e
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.-

PROJO CT JOS NO. SMS ET NO. WELL %

WELL LOG ==o -a ' = n= -
, 2 s.,

es te COOROeNATS4

Circulating Water Intake Structure S 5100.9 E 635.6

Os
'SEOUN COMPLt 70 0 DRILL & R ORILL MAKE ANO h800tL MOLS842E TOTAL OtPTM EAuPLis

4-27-82 4-30-82 Kelley Dewatering Co. aucyrun ~ Erie 22W 17" 69.8' 18
SCRf tN DIA/L f MGTM/1 LOT EL TOP Of CASING GROUNO9pmeActSL OSPTWEL QmovesO WATtm LOGGE D 8Y GE OLOGsST/Mv0ROGE OLOGIST:

6"/24.0'/f18 637.9 634.8 10.5'/624.3 ?.R. cullen

CMf Ca tD SY. DATE APPROVt0 SY1 DATE

L.E. Young 8-5-82 W.C. Paris, Jr. 8-5-82

8
ag

GLevaf ON E d DisCRiPTION ANO CLAS$4F8CADON NOTES.

w

s

i 634.8 0
,r-

,

- > 0-7.O' Silty Clay, brown, some well E-6 relocated to avoid concrete footing.
'
sand and fine gravel. (Fill)

0-2.0' Pand dug starter hole.- 1 i

- ,

J

. I

~

"
1

5--
5

i

.

'

.2 |.

627'd 7 "--

- | 7.O'-28.5' S a n<! , brown, fine- to
coarse-grained, some silt, trace- '

,
l fine gravel. (Fill)

_ ) '

10 - ,

- 4-28-82
,

CT .

~

.

-4
.

.

15 -
-

. >

d

.._ i

-

- ,

. i

5 -

20 ~ 21,0* wool pieces
~

%-

5 End of Rhift 4-27-82 at 22.O'
_ .

- Start of shift 4-28-82

6
-

25 - '

.

d

.

607.8 27 -- ., 27,0*_27,$ Concrete mud mat.
607.3 2 7.] 7
606.3 28*-

. Q q'-
'

28.5'-35.0* Silty Clay, red-
brown, fine- to medium-grained- ,

i

30 - h e a r.d . gravel. (Fill)g
.

r

v __.

% Fill I'eyision 14
, ,

-

35 /Till
I'

Se.8
1AMPLt TYPt Srft yet LL NO.

Crab and Haller Ci rr'u l a t i nq W9t er Int ake Structure F-6

D.9-60f

- -



. _

05/'

PROJECT Joe NO. SHEET NO. WE LL NO.

WELL LOG == =im - > rm -
2 2 E-6

t

|

; 8
. a\

h | V oesCRIPTION AND CLASSICATION NOTis.
| etsysTioN

a : I
t s

599.8 35
35.0'-37.0* Silty Clay, gray,-

coarse- to fine-grained sand,,0
--

fine gravel, silt pa r t ing s . (Till) Till End of shift 4-20-A7 at 17.0'
597.8 37 "^

i . 37.0'-64.0* Sand, gray-brown, Lacustrina Start r# shift 4-?9-97
- fine- to rnedium-grained , trace to|
- some coarse anguIsr gravet.-

",11;', ( Lac us t r ine )I

40 ".t

| "

.

.

- .:
.

4

.

| .'1$ .:
45 - g;

.

!
-

_ .W:)' ~

I
--

.

.

.

.

[Il .

50 -
.

.

-

.-..

. O:
|14h

55 -
.

.

4

__.
.

*
.

.

~19.
'-

60 _

| .

.

|
~ End of shift 4-29-82 at 63.0'--..

|
~1(

.

|
-

v.'' Start of shift 4-30-82
'

570.8 64
,, 5 . 64.0'-66.5' Silty Sand or Sandy,

'

Silt, gray, fine- to very fine-
.1,, grained sand, silt.

66.T ( Lace M
f 568.3
.

- [., , 66.5'-69.8' Silty Clay, gray,.

fine-grained sand, layered silty-
. ,' clay. (Lacustrine)-In
;

69.s / C mpleted n e 4-3 -82
565.0 ~

T.D.: 69.8', See well construc-

.
tion summary.

.

-

-

.

.

WELL Na
saneeta Tvet sire

E-6
Bailer Circulatt90 Water Intske Structure

D.9-80g Revision 14
12/82

- - - _ _ . . _ - _ - . -- -__-



WELL CONSTRUCTION SUMMARY
{.-,x

I i MIDLAND UNITS 1 AND 2 JOB NO. 7220 WE LL NO. E-6
V

SITE Service Water Pump Structure COORDINATES SS100.9 E635.6

DATE STARTED 5/13/82 DATE COMPLETED 5/19/82
GEOLOGIST /HYDROGEOLOGIST M.D. Johnson INSTALLED BYKelly Contract Dewaterino 00.

' EL TOP OF PVC 637.9
13 6 . 7 ^a EL OF TOP OF

- WELL CASING
^~

%" HISER PIPE |
=

( _ _

E LEVATION#/@e//g v/g'// -
GROUND 634.8

Steel Casing TEMPORARY
"BACKFILL

l EL/ DEPTH k O F NA
| CENTR ALIZE R,

6" NOMINAL DI AMETER . (TEMPOR AR Y);

SDR 21 PVC WELL CASING

EL/ DEPTH OF 628.1/6.7'
-

-

TOP OF.

o
?.2 F. ... GROUT SEAL

,,3
--

. . , .

. <.f EL/DCPTH Q OF 617.9/16.9'

%" SCHEDULE 40 M ^
TH E RMOPLASTIC fa' (.,

RISER PIPE . .o
"

[Q
' [.

'

',2 | HOLE DIAMETER
i 17"

a
,

* GRAVEL PACK GR ADATION:
i : ,.~ :.):; :

,

,,

EL/ DEPTH OF TOP OF 609.8/25.0'SIEVE SIZE '

*
SPECIALLY GRADEDDESIGNATION ACCEPTABLE RANGE

- GRAVELPACK*(NO.) OF % RETAINED
I EL/ DEPTH (. OF An?_n/*t? n'

4 0 10 .
r | CENTRALIZER

6 0-14 __.- EL/ DEPTH OF TOP 596 4/38.4'
j 8 6 22 c====~ ". OF WELL SCREEN
. 12 14-31 . me=g :'

''16 24-40
|

-r- =r
'

20 35-51 1rn=:~ *
.

30 51-67 3E===E ' '

40 87-100 ' 57?= .**
FR |

i * ;22 .

! = ::_ T.

6'' NOMIN AL DIAMETER xx NA. .

a 18 CON TINUOUSLY SLOTTED '# G_.;;; .- EPTH q OFPVC WIRE WOUND WELL SCREEN ,'s ; y-, , '
',. r_ ,M PVC COUPLINGS 582.9/51.9'

' h-j- j|5 '
.. w/ centralizer-

. 'TE M $ ^-
. =ucau - ,.

' p===
,

''iMy Revision 14,

- J55 12/82*

* . ME6 -
.:1xx

MEl_ . EL/ DEPTH OF BOTTOM 572.3/62.5'p -~~_ _.
l- OF WELL SCREEN

i k I EL/ DEPTH E OF 571.2/63.6'i ,

l k/
[, I CENTRALIZER

569.7/65.1'
STONE PIEZOMETER TIP|i- . ;. SDR 21 PVC WELL CASING

EL/ DEPTH POROUS 6'' NOMIN AL DI AMETER' '

, e
'

565.0/69. EEL / DEPTH OF BOTTOM OF
PVC WELL CASING AND CAP

''~g'
-- '''
f.. E L/ DEPTH OF 565'0/69"8'

BOTTOM OF HOLE
(NOT TO SCALE) D . 9-8 0 h

en
- . _ _ .



.

WELL INSTALLATION DATA SHEET

k' WELL NUMBER E-6

Yelly Cbntract

PROJECT ddland thits 1 & 2 JOB NO. 7220-101 SUBCONTRACTOR N M D-

COORDINATES _F5100.9 E635.6 SURFACE ELEVATION 634.8

DATE STARTED 4/27/82 DATE COMPLETED J25_/82 NO. OF SAMPLES __18

TYPE OF SAMPLES Grab arf. Bailer

DRILLING PROCEDURE

CASING DIAMETERS (IN) DRILLING METHOD Cable 'lbol
69.8'17" ran HOLE DEPTHO.tl 17" run HOLE DIAMETER

15 1/4" nrEl SPECI AL CONDITIONS Hit concrete mudmat from 27.0-27.S'.i, p.

WELL INSTALLATION

WELL SCREEN CUNFORMANCE REPORT @ GRAVEL PACK TEST RESULTS @

24.l'
SCRE EN SLOT SIZE 0.018" SCREEN DI AMETER 6" ran SCREEN LENGTH

CENTR AllZE RS: 16.9'. 32.8'. 51.9'. 63.6'

7.3' LENGTH OF RISER ABOVE SCREEN 41.5'
LENGTH OF BLANK BELOW SCREEN

44.8' CALCULATED AMOUNTOF GRAVEL PACK 59.9 cu. ft.LENGTH OF GR AVEL PACKED ZONE

ACTUAL AMOUNT OF GRAVEL PACK 59.4 cu. ft. CIRCULATION DURING GR AVEL PACKING @

CASAGRANDE TIP DEPTH 65.I' THICKNESS OF SEAL 18 3'

19.0 cu. ft.
TYPE OF SEAL Paster Flow - 713 Grout CALCULATED AMOUNT OF SEAL

ACTUAL AuOUNT OF SEAL 19.4 cu. ft.

WELL DEVELOPMENT

TYPE OF DEVELOPMENT IntcImittent Ptrpinti

DEVELOPING TIME 8 hours AMOUNT OF MATERIAL REMOVED <0 01 cu. fr- (est)

SAND CONCENTR ATION: (ppm by weight) " U"
DURING DEVELOPMENT SPECI AL CONDITIONS

FIRST TEST 4.6

SECOND RETEST

THIRD RETEST

STATIC WATFR LEVEL 10.5'/624.3 DATE 4/28/82 E DUCTOR SETTING NA

SUBCONTR ACTOR SUBMITTALS:
EcVision 14

MICHIGAN DEWATERING WELL RECORD 0 12/8:

SUPERVISED BY

D.9-80i GEOLOGIST /HYDROGEOLOGIST
'

ca se



.

PROJECT JOS NO. SHE ET NO. WELLMO.

WELL LOG = =o = =or 72=o -
1 2 ,_,

s Te COOaDNATEs

5 5085.2 E 658.0circula*ina Wa+e- Intake s*ru turep
/ BEGUN COMPLE Tf D DRILLER DRILL JAKE AND MODEL MOLa ss2E TOTAL DEPTM SAMPLES

4-15-82 4-19-82 Kelley Dewatering Co. Bucyrus -Erie 22W 17" 57.8' 18

SCREf k DI A/LENGTM/5 LOT EL TOP OF CA& LNG QROUNO SUR7 ACE EL DEPTH /EL GAOUND WATER LOGGED eY GEOLOGl87/MYDROGEOLOGIST:

r.= /9_na / sin 639.0 634.8 11.0'/623.8 T.R. Cullen
CHECKE D ev. *aATE APPROVED 8Ys DATE.

1. . E . Youno 8-5-82 W.C. Paris, Jr. 8-5-82

8
g $ "

a La v A YtON DEsCRiPTtON AND CLA88tPICATION NOTE 8-

s

634.8 0
- 0-1.5' Sandy Gravel, gray, fine- Well E-7 relocated to avoid concrete footing.

633.8 - g to coarse-grained sand, coarse
~~

igravel. (Fill)
0-2.0' Hand dog starter hole.

- 2
. 1.5'-5.0' Clay, red-brown, fine- '

- to coarse-grained sand, gravel.
- (Fill)

629.8 5
"'

- 5.0 '-? 7.0 ' sand, brown, fine- to
coarae-grained, rounded gravel."

,

| 3 (Fill)
,

-

'

$
.

.

10 --

1 4-15-82r

'
4

.

.

End of shift 4-15-82 at 15.0'
15 -- ,

- - - - - - - - - - - - - - - - - - - - - -

- Start of shift 4-16-82
.

'

5 '

- ,

.

.

.

20 --
|

.

~

.

- 6
.

.

.

i -

. >

25 -- '

.

- I

607.8 27 ~
_.

607.3 27.5 M *** 27.0*-27.5' Concrete, gray, mud"
606.H 28 -1 mat. (Fill)

~

27.5'-28.0* Sand, brown, fine- to

( -h (coarne-grained. (Fill)
30 .

~ 28.O'-35.0* Sandy Clay, brown-
"

orange mottled. (Fill)

S .

_

!

~"
Revision 14piti

-11 12/82[ Till599.8 35 .

SaksPLE TYPE $lTE WELL NO.

G r a t, ani Uniler Circulating Water Intake Structure F-7

D.9-80j



.

05/
PROJE CT Joe NO. SHEET NO. WE LL MO.

WELL LOG --m - > = -
2 2 E-7

8
7 : 0e ttucTioN E g - DesemirnoN ANo cLAasarecAnoN Notts
8 1 N

5

599.8 35

. 35.O'-40.O' Silty Clay, gray-
- black, trace fine-grained sand,
; occasional pebbles. (Till)

! -12

I :
f .

*

Tili
"C"*'"""*

- 40.O'-47.O' Sand, gray, fine- to
medium-grained, trace fine gravel. - *"~ ~ ~ ~ ~ ~ ~ - -'"

[ 13I;: (Lacustrine) *# * ~

_

.

.

.

45 -->
|14'.:. . ,

597.9
. :w.!.

,s 7 . . . - -

- 47.O'-57.6' Sandy Clay, 7.sy,
*

very fine- to fine-grained sand.
.15 (Lacustrine)
-

50 --
.

.

~16

.

55 l_
|17 7.6-57.8' Sand, light gray,
- fine- to medium-grained.

- '
'

577.0
-

Completed 4-19-8257 7.2 57. - -

57.8 T.D.: 57.8', See well construc-
| tion summary.

_

.

.

.

1
*

| -

.

.

.

| -

|
~

.

|
.,

i _

.

_

-

|
_.

-

.

.

.

.

.

9
. . ,... .i,. -

natier circulating water Intake Structure e-7

D.9-80k Revicion 14
i 12/82

|



WELL CONSTRUCTION SUMMARY
'

[ MIDLAND UNITS 1 AND 2 JOS NO. 7220 WELL NO. E-7'

V}
SITE Service Water Pump Structure COORDINATES S5085.2 _E658.0

DATE STARTED 5/13/82 DATE COMPLETED 5/19/82

GEOLOGIST /HYDROGEOLOGIST M.D. Johnson INSTALLED BYKelly Contract DweriryI m,

EL TOP OF PVC 639.0634.87 E L OF TOP OF _

WELL CASING=
-

%" RISER PIPE

_ GROUND 634.8

Steel Casin8 TEMPORARY
~~

BACKFILL

EL/ DEPTH k O F NAl ,

CENTRALIZER| r--

6" NOMINAL DI AMETER _ (TEM PO R ARY)
SDR 21 PVC WELL CASING

'

EL/ DEPTH OF 628.1/6.7'
TOP OF=r- ,,

f
-

%, GROUT SEAL.'.;*-

o :

C. OF 616.7/)8.1', ,
_ EL/ DEPTH t

%" SCHEDULE 40 1 a.4
TH E RMOPLASTIC ';4 p.:

~

RISER PIPE ' . ., ;,
*

e a

O. '.i sii
| HOLE DIAMETER 17( ) {, .* =a ,,

b' * GR AVEL PACK GR ADATION: 1

: '., 7,,j
-

SIEVE SIZE I
_r; .s

* - EL/ DEPTH OF TOP OF 611.7/23.1'
DESIGNATION ACCEPTABLE RANGE F -

- SPECIALLY GRADED
(NO.) OF % RETAINED f GR AVE L PACK *

4 0 10 r
~

! EL/ DEPTH C OF 596.9/37.9,Li _

| CENTRALIZER 595.4/39.4'6 0 14 _-.. EL/ DEPTH OF TOP
8 6 22 3_5 Ei== OF WELL SCREEN

*

12 14 31 . marEE .,

' ' , ' .16 24-40 .MMM
20 35 51 5#EM* *

30 51 67 ' M5M . *

40 87 100 =M 2EE * *

| NA'

6" NOMINAL DI AMETE R . .

a 1B CONTINUOUSLY SLOTTED '+.F=Mi -'

PVC WIRE WOUND WE LL SCRE EN {, * , '

,

UEPTH E OF'

E,

* gy ,4 PVC COUPLINGS NA
*

,

. =sw . ., .

.' ga=_-;--: *_
*
. ;'i d r =-

= 2===
-

. ,,

/ 7Mf .* Revision 14*

tzw f. 12/C2-

': .

-

'

bbb. .. EL/ DEPTH OF BOTTOM 586.4/48.4'
~ ~ ~ ~ ~ ~- OF WELL SCREEN(m, ) j i i EL/ DEPTH E OF 584.8/50.0'

\s' l ' | CENTRAllZE R

STONE PIEZOMETER TIP|
_- 6" NOMINAL DI AMETER583.2/51.6' EL/ DEPTH POROUS ' *

,
- =

'

SDR 21 PVC WELL CASING.

579.0/55.8 EL/ DEPTH OF BOTTOM OF c ca f(,
-

E L/DU TH OF 579.0/55.8'PVC WELL CASING AND CAP ' - ,--
'- "

BOTTOM OF HOLE
(NOT TO SCALE) D . 9-8 01

G,1 n
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WELL INSTALLATION DATA SHEET

WELL NUMBER E-7

Kelly Omtract

PROJECT Midland Uhits 1 & 2 JOB NO. 7220-101 SURCONTRACTOR DWatering Q.

S5085.2 E658.0 SURFACE ELEVATION b .54. 8 ___COORDINATES

DATE STARTED 4/15/82 DATE COMPLETED 5/27/82 NO. OF SAMPLES 1R

TYPE OF SAMPLES Grab and Bailer

DRILLING PROCEDURE

CASING DI AMETERS (IN) DRILLING METHOD Cable Tool
17" ncrn HOLE DEPTN 55.8'O (1 17" DCE HOLE DIAMETER

1.D._15 1/4" rm SPECI AL CONDITIONS none

WE LL INSTALLATION

CELL SCREEN CONFORMANCE REPORT @ GRAVEL PACK TEST RESULTS @

SCCEEN SLOT SIZE 0.018" SCREEN DI AMETER 6" ncIn SCREEN LENGTH 9.0'

CENTQAllZERS: 18.I'. U.9'. 50.0'

LENGTH OF BLANK BELOW SCREEN 7.4' LENGTP OF RISER ABOVE 2CREEN 43.6'

32.7' CALCULATED AMOUNT OF GRAVEL PACK 43.7 cu. ft.LENGTH OF GRAVEL PACKED ZONE

ACTUAL AMOUNT OF GRAVEL PACK 44.6 cu. ft. CIRCULATION DURING GR AVEL PACKING @

CASAGRANDE TIP DEPTH 51.6' THICKNESS OF SEAL 16.4'

17.I cu. ft.
TYPE OF SE AL Master Flow - 713 Grout CALCULATED AMOUNT OF SEAL

17.3 cu. ft.ACTUAL AMOUNT OF SEAL

WELL DEVELOPMENT

TYPE OF DEVE LOPMENT Intermittent Ptzming

DEVELOPING TIME 23 hours AMOUNT OF MATERIAL REMOVED <.I cu. ft. (est)

SAND CONCENTR ATION: (ppm by weight) 17,, steel surface casing
DURING DEVELOPMENT SPECI AL CONDITIONS

FIRST TEST 17d left in place from ground surface to top of

SECOND RETEST._ .14.0
gravel pack. Added water for second and

THIRD RETEST 1.0 t_hird development.

NA
STATIC WATER LEVEL 11.0'/623.8 DATE 4/15/82 EDUCTOR SETTING

SUBCONTR ACTOR SUBMITTALS:

[2fBNMICHIGAN DEWATERING WELL RECORD 0

SUPERVISED BY
M.D. JohnsonGEOLOGIST /HYDROGEOLOGISTD.9-80m

G7 CO
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PROA CT JOS NO. SMEET NO. M.LL NO.

WELL G '''o'^~o ua"5 ' ^~o = 72'a t a' i s-8

seTt COORDINATES

Circulating Water Intake Structure S 5073.6 E 675.3
O i sEGUN COMPLE TE D DRtLLE R DRILL 8eAKE AND MODEL NOLE saZE TOTAL DEPTM SAMPLESg /s
V 4-14-82 4-15 82 Felley Dewatering Co. Bucyrus-Erie 22W 17" 22.0' 6

SCRtIN DtA/LENGTN/5 LOT EL TOP W CASING QROuMD SURFACE EL DEPTWEL GROUND WATE R LOGGED BY GEOLOGIST /HYDROGEOLOGIST;

NA NA 634.6 Not Determined T. R. Cullen

CHECKEDsV: DATE AMROVEDBY: DATE

L. E. Young 9-22-82 W. C. Paris. Jr. 9 22 82

8.4wg
E L E V AYiON L DESCRIPTION AND CLASSIFICATION NOTES:

,

O %a
3

634.6 0
" I 0-1.0' Sand, brown, fine-to coarse-grained 0-2.0' Hand dug starter hole.

633.6 1 --i," }withcoarsegravel. (Fill)
'

. 2

- j 1. (f- 3. 0* Sand y Cl a y, brown-orange mottled,
631.6 1 -- with fine-to coarse-grained sand and

}[cnarse gravel, occasional pebbleg.<*''

(Fill)

'2 =) 1. 0'- 2 2 . 0' Sand, brown. fine-to coarse-
3

. a'j grained. wit h fine gravel. (Fill)
~

.
>

N
: .- a ,.

'
. n.

"
u

, E

10 - 4
.

f - Qa.

4$\

~._'" 4"
- M>
- x.s

15 5

k...
. ..

:
.

|=_,g"/4 _ _ _ _ ' _ _ _ _ _ _ _ - _ -_ _ _ _ _ _-14-82 atEnd of shif t 4 18.0

- W. Start of shif t 4-l'r-82
"

|,"y.Y- ,.

20 - ? %'
- K 22.0' casing out-of-plumb.
" ' y, End of shif t 4-15-82 at 22.0'~

s12.6 22 ^/
Well E-8A replaces well E-8.

. T. D. 22. 0' . Well abandoned 4-15-82.

. See well plugging report.
-

.I

-

eq

4

W

.a

-

-

-

M

-

-

ed

ed

(N :

%) T
. Revision 14. .

; 12/82
.a u m. m. = u. NO.

(~*rdb and Baller CITeulating Water {nggkg $gyucgggg [.g

D.9-80n
_. .
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*w

PROJECT Joe NO. SMEETCO. WE LL CO.

WELL LOG = =o ='$ =o 2 n= o'
1 , e.ex

SITE COORDINATES

Circulating Water Intake Structure S 5071.9 E 676.9
OEGUN COMPLE TE D DRILLER DRILL MAKE ANO MODEL MOLISIZC TOTAL DEPTM SAMPLES

4-20-82 4-22-92 Kelley Dewatering Co. Bucyrus -Erie 22W 17" 65.6' 17
SCQEEN DIA/ LENGTH /5 LOT EL TOP OF CASING QROUND SUR7Act EL DEPTM/EL GROUND wATTR LOGGED BY GEOLOGIBT/MYDROGEOLOGs3Y:

r = /17. s ' / e i n 6 M .1 C14.7 11.O'/623.7 R.J. Kelleher/M.D. Johnsor
CHECCIE D SY. DATE APPROVED BY; DATE

A.J. Fiksdal 6-21-82 L.E. Young 8-5-82

8

E LE varioN g g y"E 5
DEsCRiPrioN AND CLAS$WCATiON NOTES:

O a %

5

634.7
- 0-1.8' Gravel. (Fill)
-

Well E-8A replaces well E-8.

632.9
~1

1.8[ t.8'-27.0' Sand, brown, fine- to 0-7.0' Pand duo starter hole.

.2 coarse-grained, subround- to
- eubangular, trace fine gravel.
- (Fills

5--
.

.

-3
.

.

-

.

.

10 --

5 h 4-21-82
/ h
.

-
'

.

15 ..
.

.

.5
-

.

.

I
-

'

-e

20 --
.

.

.6 '

.

.

.

-

25 2.,.
-7
.

. ,

607.7 27
,N s; 27.0*-28.0' concrete, aud mat.(FilV606.7 28- i

_

~

28.O'-38.O' Sandy Clay, light

30 .8
brown, fine- to coarse-grained

,_ sand, trace fine gravel. (Fill)

.

.

-

-
9

r

Revision 14

599.7 35 -
12/82-

sAMeta Tvrt srTE wELL Nct

crab and Pailer Circulating wRter Intake structure E-8A

D.9-BOO

_ _ _ _ _ . - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __-___ ___ _



DW
PnGJE CT JOS NO. sMEET No. wt tL No.

WELL LOG -o-o u~~~o r >= o-
2 2 E-RA

e ' 8
E : C peacnervioN ANO CLA881PICATION NOTES:

a ttva non E g j,

o a <
5

549.7

~

'

It'

- Fill Fnd of shift 4-20-8 2 a t N.0'
,

30.O'-40.0* Sandy Clay, gray, Till Start of shift 4-71-P2,
- t1

- fine- to coarse-grained sand,
I~ " # *

594.7 43 - s'
Lacustrine

~

40.0*-61.O' Sandy Clay or Clayey
. Sand, gray, fine- to medium-
- 12 grained sand, trace coarse-
- grained sand. (Lacustrine)
.

.

-

45 --
- 47.0'-61.O' Gray to dark gray,

13 organics.

--

.

.

. 14' .

50 _~ /
'

.

_

-

--

.

-

-

-15
"

End of shift 4-21 82 at 55.0*
-

55 _ '

_ - - - - - - - - - - - - - - - - -

- Start of shift 4-22-82

_

__,

S ' ' -

. Ite ,

.
-

'
-

h0 "~ 'y
574,7 bl "-N*f,--

,
. 0 ' - 6 5 . fi ' Clay, gray, thinly

-
'f,'

i. -17'/ amsnated, silt. (Lacuatrine)
4

- ;

r

F

-

b5 - // Completed hole 4-22-82

!
* b5'd T.D.: 65.6', See well construc-

' - tion summary.

_

_

_

_

_

_

_

_

_

.

)
-

Revision 14

'. 12/82
wtLL ho.

samerte Tves site

Dailer Circulating Water Intake Structure EA?

D.9-80p
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WELL CONSTRUCTION SUMMARY
'' MIDLAND UNITS 1 AND 2 JOB NO. 7220 WE LL NO. E-8A

SITE Circulating Water Intake Structure COORDINATES S5071.9 _E676.9

DATE STARTED 4/29/82 DATE COMPLETED 5/3/82

GEOLOGIST /HYDROGEOLOGIST M.D. Johnson INSTALLED BYKelly Contract DLvatering (b.

637.4 EL OF TOP OF _ EL TOP OF PVC 639.1
=

' WELL CASING%" RISER PlP[

#/@'//8 .'//g'// -
GROUND 634.7_

ELEVATION
Steel Casing TEMPORARY 7BACKFILL

1
EL/D EPTH EOF 629.5/5.2'1 ,

CENTRALIZE R'

SDR 21 PVC WELL CASING
~_

(TEM PO R ARY)6" NOMINAL DI AMETER _

EL/ DEPTH OF 631.7/3.0'
TOP OF--

. . . .

?Q 4. GROUT SEAL'

4 ;< . . .
.

, _ EL/ DEPTH Q OF 615.4/19.3'j,

%" SCHEDULE 40 i

'8.' p."
THERMOPLASTIC

RISER PIPE ;,.
* '

. . ,
' *'

;.. ..

*

' HOLE DIAMETER 17~
i :~= '

* GR AVEL PACK GR AD ATION: .

EL/ DEPTH OF TOP OF 605 8/28.9'
SIEVE SIZE ].y SPECIALLY GRADEDC

DESIGNATION ACCEPTABLE RANGE
cc GRAVFLPACK*

(NO.) OF % RETAINED
t _ l EL/DEFTH C. OF 595.3/39.4,

.

q r
-

1 CENTRALIZER4 0 10 c

6 0 14 _ . - EL/ DEPTH OF TOP 593.7/41.0'
* * OF WELL SCREEN8 6-22

'

:---

. ' -12 14-31 1= =
,
,-

g g<a mn.

30 51-67 'P :"
. -g' -40 87-100

, , ZM
-

*:V. .

=^p=
*

- NA6" NOMINAL DIAMETER . _== = =-
# 18 CONTINUOUSLY SLOTTED -0 ~~

-. ' - EL/ DEPTH S OF
PVC WIRF WOUND WELL SCREEN g-.

. SCHEDULE 80
.-

*
- :> PVC COUPLINGS 590.9/43.8'.

,

' =m=== 'p'
*

..

'=Z
. t====- ,.

.
. g== ,.

'

. .

. . ===. .

*

==.

*
.. EL/ DEPTH OF BOTTOM 581.2/53.5'

. ( E=s se .' - OF WELL SCREEN'
'~

| LL EL/ DEPTH E OF 580.2/54.5'
J CENTRALIZERJ,I

578.7/56.0' EL/ DEPTH POROUS '* -. 6" NOMINAL DIAMETER'

SDR 21 PVC WELL CASING
, . '

STONE PIEZOMETER TIP
=

PVC WELL CASING AND CAP
'' -$ j .". 'r

BOTTOM OF HOLE
EL/ DEPTH OF 570.2/64.5'570.2/64.5 L/ DEPTH OF BOTTOM OF '=

(NOT TO SCALE) D . 9-8 0g nevision 14
12/62~

sa- 32
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i

.

WELL INSTALLATION DATA SHEET 1

GI WE LL NUMBE R _. E-8A

Kelly Cbntract

PROJECT Midland thits 1.J_2_ JOB NO. 72?O.-101 SUBCONTRACTOR DWaterim m.
|

COORDINATES S5071.9 E676.9 SURFACE ELEVATION 634.7

DATE ST ARTED 4/201_B2 DATE COMPLETED 5/17/R7 NO. 0F SAMPLES 17

TYPE OF SAMPLES Grab _and Bailer

DRILLING PROCEDURE

CASING DI AMETERS (lN) DRILLING METHOD Cable 'Ibol
64.5'17" W I" HOLE DEPTHO n 17" n99 HOLE DIAMETER

l.D _1E 1/4" IY T! SPECI AL CONDITIONS Hit concrete nudmnt frnn 27.0-?R.0'.

WE LL INSTALLATION

WELL SCREEN CONFORMANCE REPORT @ GRAVEL PACK TEST RESULTS @

12.5'
SCREEN SLOT SIZE 0.018" SCREEN DI AMETER 6" run SCREEN LENGTH

CENTR AllZE RS: 5.2', 19.3', 39.4'. 54.5'

O
I& LENGTH OF BLANK BELOW SCREEN 1L O' LENGTH OF RISER ABOVE SCREEN 45.4'

LENGTH OF GR AVEL PACKED ZONE 35.6' CALCULATED AMOUNT OF GRAVEL PACK 41. 6 c it . ft.

ACTUAL AMOUNT OF GR AVEL PACK 49. 5 cu. ft. CIRCULATION DURING GR AVEL PACKING @

CASAGRANDE TIP DEPTH 56.0' THICKNESS OF SEAL 25.9'

TYPE OF SEAL huter Flow - 713 GEAlt CALCULATED AMOUNT OF SEAL 26.9 cu. ft.

ACTUAL AMOUNT OF SE AL 28.1 cu. ft.

WELL DEVELOPMENT

TYPE OF DEVE LOPMENT Inte_mittent Ptroim
8 hours AMOUNT 0F MATERIAL REMOVED '<0.01 cu. ft. ( st)DEVELOPING TIME

SAND CONCENTR ATION: (ppm by weisiht)
DURING DEVELOPMENT SPECI AL CONDITIONS none

FIRST TEST 0.7

SECOND RETEST._

THIRD RETEST

STATIC Vv ATER LEVEL 11.0'/623.7 DATE 4/21/82 EDUCTOR SETTING NA

SUBCONTR ACTOR SUBMITTALS:
Revision 14

, ,

MICHIGAN DEWATE RING WELL RECORD 0 12/c2

SUPERVISED BY
ff.D. JohnsonGEOLOGIST /HYDROGEOLOGISTD.9-80r

GU f 6



_

PaOJEC f JOS MO. sHEEY NO. vvt LL NO.

WELL LOG -o-ou= =or ma 1 O. 2 ,_,

sif t COORDessATES

Circulating Water Intake Structure S 5064.9 f: 661.0

TGua COurteir o omittr a oniLL uAme ANo uOost HOLa size TOTALoEPTM sAurtes

2-4-82 4-27-82 Kelley Dewatering Co. Bucyrus-Erie 22W 17" 67.3' 17

SCW.E E N DI A/ LENGTH / SLOT EL TOP OF CASING OmouMO Sump Act (L DE PTH/t L GROUND WATE R LOGGED SV GEOLOGIST /MVDROGEOLOGisT.

6"/19.0'/#18 638.7 634.8 11.O'/623.8 R.J. Kelleher

CHECKEDSv. DATE APPROVE D SV DATE

6-21-82A.1 F i k ".da l 6-21-R2 W.C. Paris. Tr.

8

t LE v ATioN g g y"E :
otsCmiPTtON ANo CLAssificariON NOTts

3 %

5

634.8 0

- IM O- 1.2' Sandy Silty Gravel, 0- 2.O' Used 30" O.D. tapered auger to
63).6

1. P%| ) gray, broken angular gravel.
drill through frost zone.

. f \ (Fill)
2.0'-8.0' drove 19.8" o.D. casing and cleaneit

| 1.2' - 5.0' Sand, brown, fine- to-
,

ut wi th 15" O. D. auget."
''

s coarse-grained, trace fine gravel.
(Fill)

629.8 5 E'
. i' 5.0' - 15.0' Clayey Sand, gray,*

- | fine- to coarse-grained, trace
fine gravel. (Fill) End of shift 2-4-82 at 8.0'

-

p
_ __ ____ - _._ _ _._ - - - - - - - -

_ 3 ;

- Start of st ft 4-22-82

.

M

10 __ ,

. .

1 4-22-82-
''

. <* /
--

=

-
. |-

. s
-

a

End of shift 4-22-82 at 15.0'
619.8 15 ._ > - - - - - - - - - - - - - - - - - - - - ~ ~ -

15.0' - 22.0' Sand, brown, fine- Start of shift 4-23-82-
,

" to medium-grained, little silt,
"

fine gravel. (Fill)
. r,
.

M

~
t s

- &i
20--r"

'

i

- i

612.8 22_.
6 |

~

_

-"
22.0' - 32.0' Sandy Clay, brown,- *

,

- fine- to coarse-grained sand,

,
j fine gravel. (Fill)

g-
,

'25-
~

,
,

sr 1

--
.

*
,
N

,
- ,

1 -

.

- b
30 -

.,

.,

- w>
Fill- x

602.8 32 "

Till
,

- - 32.0' - 45.O' Sandy Clay, gray,

9,
P.e V i s i o n 14

|
~ , ; fine- to coarse-grained, trace
.

,

fine gravel. (Till) ]2/g2
| 599.8 35 . ./

N "0-
| sAnsets Tvet erva

f ''
Grab and lla l l e r Circulatino Water I n t a b. Str at ute

D . 9 - fj 0 s

_ _



ME/
PRCUECT JOS NO. sMEEV NO. WE LL C:0.

WELL LOG ==~ o -m -o , = 2 - 2 ,_,

G 8
x *: g

s t a va non k
.

oEscairnon AmocLAssiPicanon NOTA s.gj,

o 4,,

5
Yn.8 35

- ,

,-
. 9
-

|
._

_

-

.

-10
-

40-
- End of shift 4-23-82 at 41.0'

- ' Start of shift 4-26-82
.

.

-Il
.

Till- e
''

589.6 45
- 45.0* - 49.0' sandy Clay, dark Lacustrine
- gray, very fine- to medium-grained

~12 . sand, organics. (Lacustrine)

.

-

/565 3 49
_ 49.0' - 51.0' Sand, dark gray,

50-
-13 ':, very fine- to medium-grained.

( Lac u s t r in e )
583.8 51

9
- , 51.0* - 61.0* Sandy Clay, dark
- gray. Very fine- to fine-grained

,

, ] sand layers. (Lacustrine)

[14 '

,

55-
)

.

..--, "
_

_

_

'|15 - -
_ / ,:

6 0_-
- /

|

573.8 61 -

- ' /: 61.0* - 66.0' Silty Clay, gray,
- ,- laminated. (Lacustrine)

,/' tia

~ /

t. % ,/
-

,
End of sbitt 4-26-82 at 66.0'

. .n us, -- ,.

,<1
, 7

00.o' -til.l' clay, gray, plastle Start of sh11t 4-27-82
_,,

( l.a c o-6 t r i n.. )
~~ Completed hole 4-27-82,

'

,, , ,

T . D . : 6 7 . 3 ', S e e- well construction
summary.

_

~

i
__

M

_

_

.

\
_

f
_

_

_

4

WELLNa
1AmePLE YTPt SITE

cran ana nait..: circulatin, water Intake structure r_<,

D.9-80t Pevicion 14
1 :./ 8 2



. .

WELL CONSTRUCTION SUMMARY
. MIDLAND UNITS 1 AND 2 JOB NO. 7220 WELL NO. E-9

SITE Circulating Water Intake Structure COORDINATES S5064.9 E661.0

DATE STARTED 4/29/82 DATE COMPLETED 5/3/82

GEOLOGIST /HYDROGEOLOGIST M.D. Johnson INSTALLED BY Kelly htract DL%'atering W.

638.0 EL OF TOP OF _
EL TOP OF PVC 638.7

=
- WELL CASING%" RISER PIPE

- _ GROUND 634.8

Steel Casing TEMPORARY
'BACKFILL

EL/D EPTH E O F 630.8/4.0'i
CENTRAllZE R

6" NOMINAL DI AMETER __

(TEMPOR ARY)
SDR 21 PVC WELL CASING

EL/ DEPTH OF 631.4/3.4'
..

'y F..
TOP OF

.

=

GROUT SEAL*- .:
g ;. < . . , .

.; j _ EL/ DEPTH Q OF 618.1/16.7'
CENTRALIZER

%'' SCHEDULE 40 4 '..
THE RMOPLASTIC i -

.

{ $-RISER PIPE
*

a-.

i
-"*I kN*

| HOLE DIAMETER
. 17"*:' =

* GR AVEL PACK GRADATION: ,
,.,

SIEVE SIZE d 2. 5_ EL/ DEPTH OF TOP OF 607.5/27.3'
DESIGNATION ACCEPTABLE RANGE ? - -

- SPECIALLY GR ADED
GRAVEL PACK *

t _ l EL/ DEPTH C OF 598.0/36.8'(NO.) OF % RETAINED
L

| f
~

l CENTFiALIZER"
4 0-10 596.5/38.3'EL/ DEPTH OF TOP6 0 14 _

OF WELL SCREEN~-
8 6-22 7===

12 14-31 .=
16 2440 T=~ ~ ''

'

20 35 51 :D--*

30 51-67 +-- -

= - - - - -

40 87-100
cr x
_

:, -
. -

,

7

6" NOMINAL DI AMETER iTn - NA
_

*

'

# 18 CONTINUOUSLY SLOTTED " * - - =
EL/ DEPTH E OF,7 SCHEDULE 80PVC WIRE WOUND WELL SCREEN .__.._;

,

' - - - U PVC COUPLINGS 586.8/48.0'
' :=iz=s=a -.'. - - - .

i
mar =j_

: CZ3 T-
,

,.Ex. .

'', ' k=Eh 4

.A7 ,'
,,

,' 'f_~.! .

-

A2' EL/ DEPTH OF BOTTOM 577.5/57.3'.-

OF WELL SCREEN
~ ~ - '| EL/ DEPTH E OF 576.2/58.6'1

|[ CENTRALIZER

574.8/60.0' EL/ DEPTH POROUS , 'I -- 6" NOMIN AL DI AMETER*

STONE PIEZOMETER TIP SDR 21 PVC WELL CASING'

567.5/67.3EL/ DEPTH OF BOTTOM OF
', -

~J EL/ DEPTH OF
567.5/67.3'

PVC WELL CASING AND CAP
- E. . SOTTOM OF HOLE,'

(NOT TO SCALE) D . 9-8 0u Revision 14
12/C2m 92
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WELL INSTALLATION DATA SHEET
/ WELL NUMBER E-9gs

Kelly Cbntract

PROJECT Midland thits 1 & 2 JOB NO. 7220-101 SUBCONTRACTOR Dewaterin7 m.

COORDINATES S 5064.9 E 661.0 SURFACE ELEVATION 634.8

DATE ST ARTED._.2].4 /82 __ DATE COMPLETED 5/11/82 NO. OF SAMPLES 17

TYPE OF SAMPLES .. Grab and Bailer

DRILLING PROCEDURE

CASING DI AMETERS (IN) DRILLING METHOD, Cable 'Ibol

67.3'0Q 32" D1"- HOLE DIAMETER 17" nt2n HOLE DEPTH

l.D 15 1/4" rm SPECI AL CONDITIONS 0-8.0' used 19.8" O.D. casing.

WE LL INSTALLATION

WELL SCREEN CONFORMANCE REPORT @ GRAVEL PACK TEST RESULTS @

SCRE EN SLOT SIZE 0.018" - SCRE EN DI AMETER 6" ncIn SCREEN LENGTH 19.0'
4.0', 16.7', 36.8', 58.6'CEN T R ALIZE RS:

n
- _-

LENGTH OF BLANK BELOW SCREEN 10.0' LENGTH OF RISER ABOVE SCREEN 42.2'

LENGTH OF GR AVEL PACKED ZONE 40.0' CALCULATED AMOUNT OF GRAVEL PACK S3 4 en fr-

ACTUAL AMOUNT OF GRAVEL PACK 54.5 cu ft- CIRCULATION DURING GR AVEL PACKING @
60.0' THICKNESS OF SEAL 23 9'CASAGRANDE TIP DEPTH

TYPE OF SE AL Paster Flow - 713 Grout CALCULATED AMOUNT OF SEAL 24.9 cu.ft.

ACTUAL AMOUNT OF SEAL 25.5 cu.ft-

WELL DEVELOPMENT

TYPE OF DEVELOPMENT __IAtermittent etroino

DEVELOPING TIMI _ __ _ 7. 5 I"'ura AMOUNT OF MATERI AL REMOVED <0.01 cu . f t . (est)

SAND CONCE NTH ATION: (ppm by weight)
DURING DEVE LOPMENT SPECIAL COND11 TONS __ now

FIRST TEST 0.4

SECOND RETEST

THIRD RETEST

STATIC WATER LEVEL 11.0'/623.8 DATE 4/22/82 EDUCTOR SETTING NA ,

[] SUBCONTR ACTOR SUBMITTALS:
(/ Revision 14

MICHIGAN DEWATERING WELL RECORD 0 12/c2

SUPERVISED BY
M. D. JolinsonD.9-80v GEOLOGIST /HYDROGEOLOGIST

C.t - g e +
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]
PROJECT JOS NO. SHEE7 NO. WELL NO.

WELL LOG a = o = = ^= = 722o 1 OP 2 J-1

ISITE COORDINATE 3

Southeast of Turbine building S S 10 3.1 E544.9
OEGUN COMPLE TE D DRILLE R DRILL MAKE AND MODEL MOLE SIZE TOTAL DEPTH SAMPLES

2-12-02 3-18-82 Kelley Dewatering Co. Bucyrus-Erie 22W 17" 60.3' 14

SC.s E E N DI A/L E NGTH/ SLOT EL TOP OP CASING OROUND SURF ACE EL DEPTH /EL OROUND WATER LOGOED SY GEOLOGdST/HYDROGEOLOGIST.

6"/13.0'/818 636.1 633.8 15.0'/618.8 A.J. Fiksdal

CHECIED BY. DATE APPROVED SY: DATE

L.E. Youn9 6-10-82 W.C. Paris Jr. 6-16-82

8

f f f DESCRIPTION AND CLASSIPICAT10N NOTES.E L E v.tnON

$ %
5

633.8 0
.

,

0-2.u' 611ty Sand, gray, fine- to well J-l was relocated 1.0' south of pilot hole
- I coarse-grained, trace fine gravel. wJ-la
-

(Fill)
631.8 2 ,,y.-4.u' Gravel, crushed coarse 0-2.0' used 30" 0.0. tapered auger to drill

- 2 road gravel, trace sand. (Fill) through frost zone.

629.8 4 2.0'-8.0' Drove 10. 8" O. D. casing and cleaned
- 4.0'-34.0* Sandy Clay, gray and out with 15" O.D. auger.

5- rirown mottled, tine- to coarse-

"

groaned sand, trace fine gravel,-

Silt. (Fall)
: 3

End of sh_ _ _ - _i f _t2_12.02 Rt _8.0'
-

-- - - - - - - - -
.

start of shift 3-16-82.

.

.

10 -
.

.

.

.

~ 1 3-16-8215, =-
-

.

2 5

.

.

.

) :-
20 -

.

.

." 6

_

_

_

. _

.

25-

.

. ,

.

.

.

.

.

30 30.0' Gravel, clay becomes more

[ sandy.
.

E

nevicior. 14; Fill
12/82.

/ Lacustrine,

599.8 34
598.8 35 99 34.0'-46.0' Sand, gray-brown, E.nd of shift 1-16-92 at 15.0'

WEM NO.
1 AMPLE TYPE SrrE

Grab and Bailer Southeast of Turbine Building J-l |

D.9-80w j
i

)



.

eftOJECT JOS NO, SMEET NO. WELLNO.

WELL LOG -o'-o -m -o , = 22 a-1

,

^N'
8

(V w ax
s tavarioN t { Y oescnervioN ANocLAaBarecAvion Notts.

E a b
s

598.8 35
tane- to medium-grained, 11ttle Start shift 3-17-82. ,

. salt and clay, trace to little
angular gravel. (Lacustrine)

- 3. ,..

q

1 -

.F:::
, . .:

.

40 -
" 40.u' Less gravel.
,

.

- 10:
i -

-
,

. <

:._M
t

*

| 45 -11f.
.

587.8 46
' . . 4b.U'-55.0' Sand, gray, tine-

. ; grained, trace silt, organics.
- (Lacustrine)
~

12?
.

.

50 -
. End shift 3 _17 - 8 2 _51. 0 ' _ _ _ _ _ _ _ - - - -_
-- - start s h11 t,_ 3 7- b-be

fx -
: 53.5' Sand becomes more silty.-

t
-

.

\d: - 11;;
.

; : 9::
378.8 55 ^^

~ 55.0*-b0.3' clay, gray, plastic,
. salt. (Lacustrine)
.

.

-14
.

|
-

"

l
~

Completed 3-18-H2| ,

D. ' .7 1. H -

'A . D . t,0. j *, de e well construction See sample extrusion and tield log of pilot hole

f Lumn.a r y. nJ -ll3
t

5
~

|
.

.

t
-

-
-

.".

i -

-

.

.

.

.

.

| L/ *

.

.

WELL NasAnsets Yvre sitt

bailer Southeat t of Turbine Building J-1

D.9-80x I:evision 14
12/82

-.



WELL CONSTRUCTION SUMMARY
MIDLAND UNITS 1 AND 2 JOB NO. 7220 WE LL NO. J-1

SITE Southeast of Turbine Building COORDINATES S5103.1 F%4.9

DATE STARTED 3/26/82 DATE COMPLETED 4/12/82
GEOLOGIST /HYDROGEOLOGIST A.J. Fiksdal/T.R. Cu11e8NSTALLED BYYelly Contract Dewaterina (b.

636.1 EL OF TOP OF _ EL TOP OF PVC 636.1
=

~ WELL CASING%" RISER PIPE

l /g'// -
GROUND ~ ~ ~633.8_

'/ E LEVATlON#/@'//F
Steel caning TEMPORARY "BACKFILL

|

E L/ DEPTH k OF NAp ' CENTR ALIZE R

6" NOMINAL DI AMETER __
(TEM PO R AR Y)

SDR 21 PVC WELL CASING
~

E L/ DEPTH OF 627.4/6.4'
TOP OF- =

'f
- ..

GROUT SEAL(.:*

o q ;

j 5 EL/ DEPTH Q OF 621.6/12.2'*
.

CENTRALIZER
%** SCHEDULE 40 4 a

THERMOPLASTIC + 7 's' ';-
- -

RISER PIPE
.

$,',
.

'
;

*i ...
*

17~
| HOLE DIAMETERA

*- =

* GR AVEL PACK GRADATION: ..,

DESIGNATION ACCEPTABLE RANGE ?
_

EL/ DEPTH OF TOP OF 609.3/24.5'SIEVE SIZE I '-t
'

- SPECIALLY GRADED
GR AVE L PACK **

(NO.) OF % RETAINED

f
~

l EL/ DEPTH ( OF ~600.9/32.9'i_

l CENTRALIZER4 0 10
6 0 14 _. EL/ DEPTH OF TOP 599.2/34.6'

3M ', OF WELL SCREEN8
,

16 24-40 taE : '''

20 35 51 '.' ="

30 51-67 .-L=E '. .

40 87-100 .

6" NOMINAL DlAMETER . EM 't NA )
*
.

# 18 CONTINUOUSLY SLOTTED ^* ~ = = = = '

EL/ DEPTH E OF
f 5_ -* . ' SCHEDULE 80PVC WIRE WOUND WELL SCREEN -s*-KE*

-

', ?=W , M PVC COUPLINGS 595.8/38.0' !
'

i . FRA .

1
I

.

XK2*

. 5& I, '. |
** M2 :'.

,

' Qg .' \-

-== .. 1

' Q=W==5 '
t =

==
iE=5-i: ' Et/ DEPTH OF BOTTOM 586.2/47.6'.z.

~ OF WE LL SCRE EN
h_

CENTRALIZER
EL/ DEPTH E OF 584.7/49.1'

j

{I

583.2/50.6' EL/ DEPTH POROUS ,
* *

- 6" NOMINAL DI AMETER" ' '

STONE PIEZOMETER TIP SDR 21 PVC WELL CASING=-

573.1/60.7EL/ DEPTH OF BOTTOM OF
- -

4.>I EL/ DEPTH OF 573.1/60.7'~ ~:
PVC WELL CASING AND CAP

~ ,-- -- 'r BOTTOM OF HOLE
(NOT TO SCALE) D . 9-8 0y Revision 14

E.9 22 12/82



WELL INSTALLATION DATA SHEET

s / WELL NUMBER J-l

Kelly (bntract

PROJECT _ Pldlm1 lhits 1 5 2 JOB NO. 7220.-101 SUBCONTRACTOR Dwatering m.

S 5103.1 E 544.9 633.8COORDIN ATES SURFACE ELEVATION

2/12/82DATE STARTED _ DATE COMPLETED 6/4/82 NO, OF SAMPLES 14

TYPE OF SAMPLES _{ Lab and Bailer

DRILLING PROCEDURE

CASING DI AME TERS (IN) DRILLING METHOD Cable 'Ibol
60.7'O [1 17" rKIn FOLE DI AMETER 17" ncrn HOLE DEPTH

0-8.0' used 19.8" 0.D. casing.l. D 15 1/4" Iyri SPECI AL CONDITIONS
0.4' flushed from hole during cleaning.

WE LL INSTALLATION

WELL SCREEN CONFORMANCE REPORT @ GRAVEL PACK TEST RESULTS @

13.0'SCRE EN SLOT SIZE 0.018" . SCREEN DI AMETER 6" W SCREEN LENGTH

CENTR ALIZE RS: 12.2', 32.9', 49.1'

O 13.1' LENGTH OF RISER ABOVE SCREEN 36.9'LFNGTH OF BLANK BELOW SCREEN

LENGTH OF GR AVEL PACKED ZONE 36.2' CALCULATED AMOUNT OF GRAVEL PACK _4R 4 en h -

ACTUAL AMOUNT OF GRAVEL PACK 44.6 cu.ft. CIRCULATION DURING GR AVEL PACKl'!G @
CASAGRANDE TIP DEPTH 50.6' THICKNESS OF SEAL 1R 1'

34.7 cu.ft.TYPE OF SE AL _ Paster Flcw - 713 Gmit CALCULATED AMOUNT OF SEAL

ACTUAL AMOUNT OF SE AL __ ____lh 2._C%fL

WELL DEVELOPMENT

TYPE OF DEVE LOPMENT In_topdttent PLI@ing

DEVELOPING TIME 8 hours AMOUNT OF MATERI AL REMOVED <0.1 cu.ft. (est)

SAND CONCENTR ATION; (ppm by wei@t)
DURING DEVELOPMENT SPECI AL CONDITIONS Added water for development.

0.4FIRST TEST

SECON D R E TE ST ._._._

THIRD RETEST

ST ATIC WATE R LEVEL 15.0'/_618.8 DATE 3/16/87 EDUCTOR SETTING NA

SUBC ONT H ACTOR SUBMITT A LS: , ,

g ReV1S10n 14
MICHlGAN DEWATERING WFLL RECORD 0 12/82

SUPERVISED BY
A.J.Fiksdal/T.R.CullenD.9-802 GEOLOGIST /HYDROGEOLOGIST

GT. se
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PROJE GY Joe NO. SHEET NO. wE LL NO.

WELL LOG = = = = = = " = 1 o2 a-2

347G COORDtNAT33

Yard East of Turbine Buildin9 55034.R E591.1
SEGUN COMPLE Tf D DRILLER DRILL MAKE AND MODEL NOLE SIZE TOT AL DEPTH SAMPLES

2-12-82 3-22-82 relley Dewatering Co. Bucyrus-Erie 22W 17" 65.6' 15

SCl.EIN DI A/LE NGTM/5 LOT E L TOP O8 C ASING OROUNO SURP Act EL Of PTHM L OROUND WATE R LOOGE007OGOLOGesT/HvDROGEOLOG:51:

I'*J Fa ksdal /M.D. Johnson6"/16.0'/#18 636.6 632.6 28.2'/604.4

CHEC%EDSY. DATE APPROVED 5Y: DATE

L.E. Youn9 6-10-82 W.C. Paris, Jr. 6-J6-82

8

I LE Vs. TION g g y"E 5
DESCRIPTION AND CLA883F6 CATION NOTES.

3 %

5

632.6 0

" l 0-1.0' Silty Sand, gray, fine- to Well J-2 drilled 16.5' south of pilot hole WJ-2.
631.6 1 - medium grained, trace tine gravel, 0-2.0' used 30" o.0. tapered auger to drill_

witn occasional pebble. (Fall)
,,.

- .

* 2.U'-b.0' Drove 19.U" U.U. casinq anit clearied

out with a 15" O.D. auger.
628.6 4-- 1.0'-4.U' Sand, yellow-brown,

5 - tine-grained, trace tr,edi um- to
coarse-grained sand. (Fill)

3

5 End of shift 2-12-82 at 8.0'

Start of shift 3-18-82
623.6 9 - ,4.0'-9.0' Sandy Gravel, grav,

. fine crushed gravel, rine-grained
10 - Sand. (Fill)

- 9.0*-33.O' Clay, brown, with
- 4
~

fine- to coarse-grained sand and
fine gravel, some silt. (Fill)

-

14 --
.

15-
.

-
c,

.

.

.

.

19 -

End of shift 3-18-82 at 20.0'-

20-
. Start of shift 3-19-82
-

' 6
-

-

-

24 --
-

25 -
.

.

". 7

-

- 1 3-18-82
__

29 --
-

30 -
.

.

8.

-

U" 5 U* '

JJ.o'-bu.0' sand, brown, 11ne- strine
- yrained. (Lacustrane) 12/C2

597.6 %
wt LL NO.

s4MPLETvPs arTa

Crab and Dailer Yard East of Turbine Building J-2

D.9-81



uts/
PRGJECT JoS NO, SMEET NO. MLL NO.

WELL LOG -o=== mo 2- 2 a-2

s
i 8J h

: C
E tavatioN g - ossemeTioM ANo cLAasirH:atioN Notes.

E :! I
s

597.6 35

. +:::5.

$ 9 !
.

~

s.

'

- End of shift 3-19-82 at 39 0'

. Start of shift 3-22-82
40 -

~10I
.

.

.

_

-
..- ..

: ;ij)y._

45 - E:Y 45.0' Color becomes greenish-gray.

Il1 5
.

.

.

.- .:

.

.

.

50 -

".12
::

.-.
..

.

.

a

$5 -

.13 'l.

.

.

. .

.

.14 .

572.6 60 . - ~
t,u.u'-bS.h* Clay, gray, some silt.

i . (Lacustrine)
| ~.1

, -

I .l5
l .

t

I

567.0 65' Completed hole 3-22-82

.
4. D. : 65.b',dee well construction

|
. summary.

l -

.

i -

_~

.

.

.

\j .

.

.

sansets type siTt MLL %

itatier Yard East of Turbine Building
~

D.9-81a Revision 14
12/82
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WELL CONSTRUCTION SUMMARY
MIDLAND UNITS 1 AND 2 JOB NO. 7220 WELL NO. J-2

SITE East of Turbine Building COORDIN ATES S5034R E593,1

DATE STARTED 3/26/82 DATE COMPLETED 4/12/82
GEOLOGIST /HYDROGEOLOGIST A.J. Fiksdal/T.R. CullenNSTALLED BYKelly 03ntract Dcs'aterino (b.

636.6 EL OF TOP OF _ EL TOP OF PVC 636.6
%" RISER PIPE =

- WELL CASING

N@'//6 //g'//_
GROUND 632.6
ELEVATION'

TEMPORARYKront encinE rBACKFILL

EL/D EPTH k OF 628.2/4.4'
I

i .

CENTRAllZER
6" NOMINAL DI AMETER __ (TEMPOR ARY)

SDR 21 PVC WELL CASING
'

EL/ DEPTH OF 625.2/7.0'
-- - TOP OF.

'O F-.. GROUT SEAL'

y -
. . .,

EL/ DEPTH Q OF 612.9/19.7'.. j g
CENTR ALIZE R%' SCHEDULE 40 4 .

THE RMOPLASTIC - V
RISER PIPE

'a --

'.,,
].*

*
j. . -g%-

; .,

17,,'

| HOLE DIAMETERs' O '- =

* GR AVEL PACK GR ADATION: .-

SIEVE SIZE J EL/ DEPTH OF TOP OF 605.9/26.7'..

DESIGNATION ACCEPTABLE RANGE
_

SPECIALLY GRADED"

(NO.) OF % RETAINED "z GRAVELPACK*
i I EL/ DEPTH E OF 593.2/39.4'

C| r
_

i CENTRALIZER4 0 10
_ EL/ DEPTH OF TOP 590.6/42.0'6 0 14 .

. E===a '8 6-22
12 14 31 . wag' ~ OF WELL SCREEN

16 24-40 ?= EER :~*
20 35 51 =f=* *

30 51-67 . fd .
40 87 100 =i== J= - -

. =: =

?? . * .
, = -

.

| 6** NOMINAL DI AMETER TM NA
~

.

i # 1B CONTINUOUSLY SLOTTED ".G =iBMi '

EL/ DEPTH T. OF
i PVC WIRE WOUND WELL SCREEN i W -si .'

=g._1_g ; ,- SCHEDULE 80**
|

pgg | PVC COUPLINGS 584.1/48.5'
' --
,

s cm==g ..

_w3EEA.

g=:
._

==.=:w-

. ,.
*

. TZX_3 .'.

==
.

- .;.' W$*
'

.

. - s==.
iBL M *

CfM2 . -. EL/ DEPTH OF BOTTOM 574.6/58.0'
~ - ~ " - OF WELL SCRE EN

-

(' EL/ DEPTH E OF $73.5/59.1'
[ CENTRALIZER

6" NOMINAL DIAMETER| 572.0/60.6' EL/ DEPTH POROUS =." - SDR 21 PVC WELL CASING

* *
,

* ''

STONE PIEZOMETER TIP
I 567.6/65.0EL/ DEPTH OF BOTTOM OF g

4.- EL/ DEPTH OF 567.6/65.0'
PVC WELL CASING AND CAP - ''c'

BOTTOM OF HOLE
(NOT TO SCALE) D . 9-81 b Revision 14

. c.v. w 12/82
|
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WELL INSTALLATION DATA SHEET
/ WELL NUMBER J-2p

Kelly Cbntract

PROJECT Midland thits 1 & 2 JOB NO. 7220-101 SUBCONTRACTOR hterinT Q.

S 5034.8 E 593.1 632.6COORDINATES SURFACE ELEVATION

2/12/82 DATE COMPLETED 4/28/82 NO. OF SAMPLES 14DATE STARTED

TYPE OF SAMPLES _ Grab md Bailer

DRILLING PROCEDURE

CASING DI AMETERS (lN) DRILLING METHOD Cable '1bol
65.6'17" DO" ' HOLE DEFTHO.D, 17" M HOLE DIAMETER

0-8.0' used 19.8" O.D. casing.l. D 15 1/4" g n . SPECI AL CONDITIONS
0.6' of material in bottom of hole.

WE LL INSTALLATION

WELL SCREEN CONFORMANCE REPORT @ GRAVEL PACK TEST RESULTS @

SCREEN SLOT SIZE 0.016" SCREEN DI AMETER 6" nan SCREEN LENGTH 16.0'
4.4', 19.7', 39.4', 59.1'CENTRALIZERS:

V),

7.0' 46.0',

LENGTH OF BLANK BELOW SCREEN LENGTH OF RISER ABOVE SCREEN

38.3' CALCULA(ED AMOUNT OF GRAVEL PACK 51.3 cu.fe.LENGTH OF GR AVEL PACKED ZONE

ACTUAL AMOUNT OF GRAVEL PACK 54.5 cu.ft. CIRCULATION DURING GR AVEL PACKING @
.

CASAGRANDE TIP DEPTH 60_._6 ' THICKNESS OF SEAL 19.7'

TYPE OF SE AL MaSMr Flow - 713 CM CALCULATED AMOUNT OF SEAL 26.9 cu.ft.

ACTUAL AMO'.JNT OF SEAL 10.6 en.fe-

I

WELL DEVELOPMENT

TYPE OF DEVELOPMENT Intermittent Pu ping

8 hours AMOUNT OF MATERIAL REMOVED <0. 01 cu . f t . (est)DEVELOPING TIME

SAND CONCENTR ATION: (ppm by weight)
DURING DEVELOPMENT SPECI AL CONDITIONS tlgne

,

FIRST TEST 0.3

SECOND RETEST._. __.

| THIRD RETEST
,

28.2'/604.4 DATE 3/18/82 EDUCTOR SETTING NAST ATIC WATE R LEVEL

| SUBCONTR ACTOR SUBMITTALS:

EJg$i" 14MICHIGAN DEWATE RING WELL RECORD 0

SUPERVISED BY
D.9-81c A.J. Fiksdal/T. R. CullenGEOLOGIST /HYDROGEOLOGIST

M 8e



1 ._
.

PROJECT JOS NO. SME ET NO. WE LL N A

WELL LOG -o'-ou = =o2 =>o 10, 2 a-3

SIT E CMDINATES

Yard East of Turbine Building S 4981.1 E 643.4

SEGUN COMPLETED DRILLER DRILL MAKE ANO MODEL MOLE SIZE TOTAL DEPTM SAMPLES

1-29-82 3-17-82 Kelley Dewatering Co. Bucyrus-Erie 60L 17" 65.0' 14
SCWE E N Di A/LE NGTH/5 LOT EL TOP OF CASING OROUNO SURP ACE EL DEPTH /EL GROUND We ATER LOGGED av GEOLOGIST /HYDROGEOLOGiST:

6"/26.0'/s18 636.7 634.0 32.0'/602.0 A.J. Fiksdal /R. Gallardc
CHECKE D BY. DATE APPROVED BY: DATE

L.E. Young 6-10-82 w.C. Paris, Jr. 6/16/82
I

l

8
- a3

y DESCRIPTION AND CLAssirCATION NOTES:| E LE vATiON E
,

%

5

634.0 0

- U-6.0' dilty Clay, gray, sand, 0-2.0' Used 30" O.D. tapered auger to drill
- trace fine gravel. (Fall) through frost zone.

1 -

~

1

-

5-- 2.0'-8.0' Drove 19.8" O.D. casing and cleaned
out with 15" 0.D. auger.

'

2

End of
_ __ __ _t_1 .29-82 .a.t_8 _.U'shit-

. _ - . - - - - - - - -
6 2 (, . 0 8 -

c.u'-J7.O' bilty bandy Clay, Start of shatt 3-15-82_

- brown to tan, fine- to coarse-
- grained sand, trace fine gravel.

10 - (Fill)

| : 3

i G. _

.

.

.

15

1
~

4
1 *

.

.

.

.

.

.

_

20 -
-

- 5
.

.

_

.

.

~

-

_End _o f _sh_i f _t3_-15_-8 2 a_t 25.0*------ ---

25 - '
_

3-16-82Start of shift
.

.

.

__

_

_

_

30 -

2 7

- V 3-16-82
__

T _ nevision 14
-

12/82- s
599.0 35 -

WELL NO.
SAMPLE YYPt BITE

Grab and baller Yard East of Turbine Building J-3

D.9-81d



RS/
PRCWECT JOR NO. SHf ET NO. WE LL NO.

WELL LOG "*~o ="n ao 2 '= 2 - 2 a-3

9 8
* #2

f Liv ATION [ O(SCRtPTION AND CLA&SsPtCATaON MOTES.

fo a
o

599.0 35
.

[ - Fill
597.0 37 Lacustrine3 7. 0,- 65.0* dand, brown, tine-

- gralred. (Lacustrine)

.

9':-

40-
-

.

._ , . . _

b.':-

. [. -

[ ' End of shift 3-16 45.0*
, _ ____ _ _ _-82 at10: _ _ - - - - - - - - - -

45- Start of shift 3-17-82
.

.

-6"

_.

.

.

-11 -

50-
.

.

7- -

(
' -- :

\ /
-

%-- ,

.

.

-12 ; ..

55- . pic
- 6.

i

~

.

-
,

!
-

- .

-11 M:
t, t r-

~

.

,

-

1 -

| .

62.0' tulor becomes grayish with|
-

,.

~14 - tr ace at t i r.e angular avel.
. Completed hole 3-17-02

569.0 6 '-

| . T. D. : b5.0',see well construction
| - sammary.
|

~

.
.

W

.

9

W.

a.

M

e

|
'

' -

. (n -

: z : -

> - - .

.

.

h h

b-11er Yard East of Turbine Ba11 ding J-3
1

D.9-81e Revision 14
12/62
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WELL CONSTRUCTION SUMMARY
'! MIDLAND UNITS 1 AND 2 JOB NO. 7220 WELL NO. J-3

SITE East of Turbine Building COORDINATES S4981.1 E643.4

DATE STARTED 4/1/82 DATE COMPLETED 4/13/82
GEOLOGIST /HYDROGEOLOGIST T.R. Cullen/A.J. FiksdallNSTALLED BYKelly (bntract DL%"aterina (b.

,_

EL TOP OF PVC 636.7636.7 EL OF TOP OF _

WELL CASING%" RISER PIPE -* -

GROUND 634.0

TEMPORARYSteel Onning'
BACKFILL

- "

E L/D E PTH 10 F NA |l _

CENTRALIZE R'

6" NOMINAL DI AMETER _ (TEM PO R A R Y)
U.i 21 PVC WELL CASING

~

EL/ DEPTH OF 629.9/4.1'
..

?Q F-..

- TOP OF.
.

GROUT SEAL'

3 . . , .
<

,

s _ EL/ DEPTH Q OF 621.6/12.4'j.;
" ^ "

%" SCHEDULE 80 4 a.
" Ch --TH E RMOPLASTIC

,
',{.#RISER PIPE *

' $. ..

.t -q ,.'

' HOLE DIAMETER 17""

s
'

'

: '
* GRAVE L PACK GR ADATION: . .-

SIEVE SIZE
- N le EL/ DEPTH OF TOP OF 608.6/25.4'

DESIGNATION ACCEPTABLE RANGE P -
O SPECIALLY GR ADED

(NO.) OF % RETAINED 't GRAVELPACK*
t _ l EL/ DEPTH (. OF 601.3/32.7'

C| f ~

l CENTRAllZER4 0 10
6 0 14 _ . - EL/ DEPTH OF TOP 599.6/34.4'
B 6 22 --- -

OF WELL SCREEN
g ;nb x= .:

* **20 35 51 VC-- =7 .

| 30 51-67 ._ . .

I 40 87-100 zizzz - -

598.1/35.9'f-?; ,

| 6" NOMINAL DIAMETER ". -- 593.1/40.9'
'

#1B CONTINUOUSLY SLOTTED ^? - - -
- *

.

EL/ DEPTH $ OF .PVC WIRE WOUND WELL SCREEN .s - gr- .-
SCHEDULE 80.- -- -

', gg.M PVC COUPLINGS 583.1/50.9''

7-- w/ centralizer'
,,.

.I [.

*

$N$ ~*- .;
e.-

.

'
... .

2-- 2a

[$ 5 ~. EL/ DEPTH OF BOTTOM 573.6/60.4'| ;.

| ~ . - OF WELL SCREEN
I<

'
EL/ DEPTH E OF 572.1/61.9'|

j _

CENTRALIZER{
570.7/63.3' EL/ DEPTH POROUS 6" NOMINAL DIAMETER

STONE PIEZOMETER TIP - ."
* *

,

SDR 21 PVC WELL CASING'' '

[568.8/65.2 EL/ DEPTH OF BOTTOM OF .g--
'' ''PVC WELL CASING AND CAP

'
EL/ DEPTH OF 568.8/65.2'
BOTTOM OF HOLE

(NOT TO SCALE) D . 9-81 f Revision 14
M 82 12/82



I

h.. WELL INSTALLATION DATA SHEET

g/ WELL NUMBER J-3
,q

Kelly Oontract

PROJECT Midland thits 1 & 2 JOB NO. 7220-101 SUBCONTRACTOR Dwaterin] 00.

COOR DIN ATES S 4981.1 E 643.4 SURF ACE ELEVATION 614 O

1/29/82C ATE STARTED DATE COMPLETED 4/29/82 NO.UF SAMPLES 14

TYPE OF SAMPLES _ Grab _and Bailer
_

DRILLING PROCEDURE

CASING DI AMETERS (lN) DRILLING METHOD Cable 'Ibol
65.2'O.a 17" ran _ HOLE DIAMETER 17" N HOLE DEPTH

0-8.0' used 19. 8" O. D. casing .l. D 15 1/4" n L SPECI AL CONDITIONS

WE LL INSTALLATION

WEL L SCREEN CONFORMANCE REPORT @ GRAVEL PACK TEST RESULTS @

SCREEN SLOT SIZE 0. 018" _ SCREEN DI AMETER 6" ran SCREEN LENGTH _ _ ?6.O'

CE NTR ALIZE RS: 12.4'. 12.7' 50.9'. 60.4'

._-

4 8' LENGTH OF RISER ABOVE SCREEN 28.l'LENG1H OF BLANK BELOW SCREEN

LENGTH OF GR AVEL PACKED ZONE 39.8' CALCULATED AMOUNT OF GR AVEL PACK 13.2 cu. f t .

ACTUAL AMOUNT OF GRAVEL PACK 50.5 cu.ft. CIRCULATION DURING GR AVEL PACKING @
2

CASAGR ANDE TIP DEPTH 63.3' THICKNESS OF SEAL 21.3'

TYPE OF SE AL Kuter Flow - 713 Grout CALCULATED AMOUNT OF SEAL 30.2 cu.ft.
30.6 cu.ft.ACTUAL AMOUNT OF SEAL

WELL DEVELOPMENT

TYPE OF DEVELOPMENT Internittent Pttping

8 hours AMOUNT OF MATERIAL REMOVED < 0. 01 cu. f t . (est)DEVELOPING TIME

SAND CONCENTR ATION: (ppm by weight)
DURING DEVELOPMENT SPECI AL CONDITIONS none

FIRST TEST 0.6

SECOND RETEST.__ _ __

THIRD RETEST _

. /602.0 3/16/82 EDUCTOR SETTING NASTATIC WATER LEVEL DATE

SUBCONT H ACTOR SUBMITTALS:

-'') MICHIGAN DEWATE RING WELL RECORD Revicicn 14
0 12/e2

SUPERVISED BY T.R.Cullen/A.J.FiksdalD.9-839 GEOLOGIST /HYDROGEOLOGIST

| GT se

i
t

_ ._



.

PROJE CT Jos NO. SHEE T NO. M LL NO.

WELL LOG "-'=== = =o 2 722o i o- 2

SITE COORDINATES

Yard East of Tu rb in e Building s 4931.9 E 707
OEGUN C OWLE TE D DRILLE R DRILL M AKE AND MODEL HOLES!4 TOTAL DETTH SAMPLES

1-28-82 3-8-82 Felley Dewatering Co. Bucyrus-Erie 6 01. 17" 70.I' 16
SGEEN DIA/ LENGTH / SLOT EL TOP OF CASING QROUND SURF ACE EL DEPTH /EL GROUND vvATE R LOGGED sv GEOLOG157/HYDROGEOLOG157:

6"/25.7'/i18 638.2 634.7 28.0*/606.7 M.D. Johnson /A.J. Fi{sdal
CHECXED BY. {DATE APPROVED SY; D A TE

L.E. Young | $/18/82 W.C. Paris Jr. 5/76/82

8

y"E :
elevation g DEscRartio= AND CLASSIFICATION NOTE S

%.

5

634.7 0

| % 8.0' Silty Clay, gray, with some Samples collected from this hole contain pea
- fine gravel and fine-to coarse- gravel used to backfill pilot hole WV-1 at this
- 1 grained sand. (Fill) location.

-

- 0- 3. 0 ' l's e d 3 0 " 0.D. tapered auger to drill
- through frost zone.

5
, 3.0'-8.0' prove 19.8" 0.D. casing and cleaned

"

out with 15" 0.D. auger.

- 2
.

626.7 R]-
R.0'-12.0' S a r. d . brnwn. fine-to Start ri f nhfft 1-3-R2

End of shift 1-28-82 at R.0'

; c u e r n e - g r a f n e ef , nome clay. (r!!!)

10 -. 3

End of shift 3-2-82 at 12.0'
622*7 12 '- -12.0,-16.0, Stity Clay, brown. Start of shift 3-3-R2-

urange mottled. (Fill)- J

"

4
.

15 -

618.7 16 -
- [| som.0'-18.0

*
16 Sandy Silty Clay, brown,

" $ e fine gravel. (F111)
61', 7 18 - M

. 18.0,-26.0' Clayey Sand, bross,"

fine-to medium-grained gand, trace- j
- 'E fine rTavel. (Fill)

20 - 6
.

-
=

.

-

--

---

-
7|- *

25 -
-

608.7 2 f. --M 26.0,-32.5, Sandy Clay, sottled gray- y ,
and brown, fine-to coarse-grained-

,

] ,

sand. (Fill) 1 3-8-82
-

- 9
- <

30 -
-

- t
r i

$-kr IIII602.2 32. 5
i 31.0,-70.1 Sand, brown to gray, Lacustrine RevisiOfl l ',e

,

- ,.'
: fine-to medium-grained. Jyg2; a

109.7 1s "
(!.a c u s t r in e)

SA W W TYPE $TTE MLL NO.

Crah and Batter Yard East of Turbine Building F-1

D.9-81h



W
PROJE CT JOS NO. SHEET NO. WE LL NO.WELL LOG --m = > = 2-2

, , _ ,

(m'

i 8
i / z w d

I L E V A T'ON t f9 DESCRIPTION AMO CLASSIFICADON NOTES:
''

E a!
5

599.7 15
.

.'.:
'

.

-

_

.

I
~

..

End of shift 3-3-82 at 39.0'-1(i ?
_ Start of shift 3-4-82

40 _
_

.-..

.

:|.::_
_

e

~1 1
*

..

45 .
.

--._

.

.

.

.

-12 !,

5 0 -.-
.

-__.;.;

End of shift 3-4-82 at $3.0'
~ 'i t a r t of shift 3-5-82
.1] ,.

55 - 55.0'- 70.I' Color c ha ng e to gray.
.

.~.:
_

_-
- 4.4.
-!4 -

-

:it, n -

| -

-_ .

.

.I 5 .

.

-

65 -
-

-.-.
.

M

.

L-t6 ., P.nd of shift 3-5-82 at 68.0'
_ 5 tart of shift 3-8-82
_

Completed hole 3-8-82- ( '. . (, To.l.- c. --

, T.r.:70.I', see 6ctl construction See sample extrusion and f ie ld log cf pilot hole
. .ummary 'M~I''
.

.

-.
_

'

s / :x. .- I:e v i c i en 14
,

- 12/02
S AA8PL E Tv eg SITE NM

Bailer Yard East of Turbine Eu11 dine 9-t
| D.9-81i1
i

s
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WELL CONSTRUCTION SUMMARY
- MIDLAND UNITS 1 AND 2 JOB NO. 7220 WELL NO. M-1

SITE Service Water Pump Structure COORDINATES S 4931.9 E 707

DATE STARTED 3/19/82 DATE COMPLETED 3/23/82

GEOLOGIST /HYDROGEOLOGIST T. R. Cullen INSTALLED BYKelly Oontract Dvate_rh Cb.

637.5 EL OF TOP OF _
EL TOP OF PVC 638.2

r
~ WELL CASING%" RISER PIPE

Steel _ GROUND 634.7
g ,jj , , g,jf - ELEVATION,

Casing TEMPORARY
"BACKFILL

E L/D E PTH ( O F 628.2/6.5'
| b

,

' CENTR ALIZE R|

6" NOMINAL DI AMETER (TEMPOR ARY)
r

SDR 21 PVC WELL CASING
EL/ DEPTH OF 627.9/6.8'

- TOP OFr- .
.

GROUT SEAL'/ t.'
-

o3 ' ,.-

NA
.. j E EL/ DEPTH Q OF

"^ "
%'' SCHEDULE 40 * a.
TH E RMOPLASTIC -- La -

.

RISER PIPE
' \'"

'd ...

17"
*

| HOLE DIAMETER*:a .

;.'1 -* GR AVEL PACK GR ADATION: .,,
s a.

SIEVE SIZE 3 i EL/ DEPTH OF TOP OF 609.1/25.6'
DESIGNATION ACCEPTABLE RANGE

- -
- SPECI ALLY GRADED"

GRAVELPACK*(NO.) OF % RETAINED 608.0/26.7'
~.j

- 1 EL/ DEPTH T. OFi
r

~

l CENTRALIZER4 0-10
6 0 14 . EL/ DEPTH OF TOP 594.8/39.9'
8 6-22 : s ==== OF WELL SCREEN''

12 14-31 MWE ' .

16 24-40 W=P=EE - *
*

20 35 51 M3* *

30 51 67 ' M=5 .
40 87 100 = ==- *

.MB .

e==-w .

6" NOMINAL DI AMETER .. .
- 587.7/47.0'*

*
# 18 CONTINUOUSLY S LOTTED -W?15555;

/ DEPTH $ OF w/ centralizerPVC WIRE WOUND WELL SCREEN .i ; pg,, , ' H

g]- . PVC COUPLINGS 578.1/56.6'*' M'

,

2m.,
.

W[G2..

~. hh
'. := M 4
* ~

- =q 3 .

I bh. *

- =
15@ . EllDEPTH OF BOTTOM 569.1/65.6'_.
- ~ ~~ ~ - OF WELL SCREEN

I EL/ DEPTH $ OF 568.5/66.2'
E'' | CENTRALIZER

STONE PIEZOMETER TIP|
,

* '_? 6" NOMINAL DI AMETER567.0/67.7' EL/ DEPTH POROUS
'

SDR 21 PVC WELL CASING=
i

' 564.0/70.7'564.0/70. 7'EL/ DEPTH OF BOTTOM OF -:
PVC WELL CASING AND CAP

-;-- 4. .. I EL/ DEPTH OF
-"r BOTTOM OF HOLE

(NOT TO SCALE)D . 9-81 i Revirion 14
e . ee , 3yjpn



e
WELL INSTALLATION DATA SHEET

/ WELL NUMBER M-1

U Kelly 0]ntract

PROJECT __M._i_dland thits 1 & _2__ JOB NO. 7220-101 SUBCONTRACTOR htnrh 03.

S 4931.9 E 707 SURFACE ELEVATION 634.7COOR DIN ATES

/ /DATE STARTED DATE COMEM N@

TYPE OF SAMPLES Grab and Bailer

DRILLING PROCEDURE

CASING DIAME TERS (IN) DRILLING METHOD, Cable 7bol

O Q _17" TKn__ HOLE DI AMETER 17" N HOLE DEPTN 70.7'

l.D_15. W*IE SPECI AL CONDITIONS 0-8. 0 ' used 19. 8" O. D. cas ing.
0.6' flushed f rom hole during cleaning.

WELL INSTALLATION

WELL SCREEN CONFORMANCE REPORT @ GR AVEL PACK TEST RESULTS @

SCRE EN SLOT SIZE 0.018" SCREEN DI AMETER 6" ncra SCREEN LENGTH 25.7'

CE NTR ALIZE RS: 6.5'. 26.7'. 47.0'. 66.2'
A

LENGTH OF BLANK BELOW SCREEN 51' LENGTH OF RISER ABOVE SCREEN *

60.3 cu.ft.*

LENGTH OF GRAVEL PACKED ZONE CALCULATED AMOUNT OF GRAVEL PACK
U"*fE*ACTUAL AMOUNT OF GRAVEL PACK CIRCULATION DURING GR AVEL PACKING @*

18.8'CASAGRANDE T4P DEPTH THICKNESS OF SEAL*

TYPE OF SE AL Kuter Flow - 713 Gmat CALCULATED AMOUNT OF SEAL 25.9 cu.ft.

ACTUAL AMOUNT OF SEAL 30.6 cu.ft.

WELL DEVELOPMENT

TYPE OF DEVE LOPMENT _ Intermittent Ptrping

8 h ursDEVELOPING TIME AMOUNT OF MATERIAL REMOVED <0. 01 cu . f t . (est)

SAND CONCE NTR ATION: (ppm by weight)
DURING DEVELOPMENT SPECI AL CONDITIONS none

FIRST TEST 0 . 2 _ ____ _ __ _,_

SECOND RETEST _ _ _ _ _ _ _ _ .

THIRD RF TEST __

28.0'/606.7 3/8/82 EDUCTOR SETTING NAST ATIC WATE R LEVEL DATE

SUBCONTR ACTOR SUBMITTALS:

[(hjji" 14MICHIGAN DEWATERING WELL RECORD 0

SUPE RVISED BY
R. CullenD.9-81k GEOLOGIST /HYDROGEOLOGIST

.

r.v . se

_ _ - , --. - _ - - _ .
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PROJECT JOS NO. EME ET NO. wtLLCO,

CIDLAND UNITS 1 AND 2 7220 1 OF 3WEgg, yg M-2

COORDIC.TES
SI TE

Northeast of Service Water Pump Structure S4931 E 7 6 6.1

SEGUN COMPLE TE D DRILLER DRILL MAstE AND MODEL MOLE $llt TOT AL DEPTM EAMPL ES

3-1-B2 3-12-82 Kelley Dewatering Co. Bucyrus-Erie 60L 17" 84.7' 20

SCT.E f 4 DI A/LENGTM/ SLOT EL TOP OF CA51NG QROU*eO SUR7 ACE EL DEPTWEL GROUND WATE R LOGGED 0Y GEOLOGIST /MYDROGEOLOGIST:

6"/19.2'/918 637.4 633.8 28.0'/605.8 A.J. Fiksdal/M.D. Johnson

CHECit E D S f: DATE APPROVED BY; DATE

L.E. Young 6-21-82 W.C. Paris, Jr. 6-21-82

8
a Jg NOTES.

E L E V ATION L M DESCRIPTION AND CLA881FICATION

E b*
a.
0

633.8 0 _

- 0- 2.0' Silty Sand, gray, fine- to 0- 2.3' Used 30" O.D. tapered auger to

- I
coarse-grainea, little to some fine drill through frost zone.-

@" crushed gravel. (Fill)
631.8 2_ N 2.0' - 3.0' Gravel, fine, 2.3' - 8.0' Drove 19.8" O.D. casing and

crushed. (F111) cleaned out with 15" O.D. auger to 7.5'.
630.8 3 - ';, J

3.0' - 8.0' Clay, g ray and brown ,J

- sand and gravel. ( Fill)
.

5-
,

,

-
-

- >

- W

.

End of shift 1-1-R2 at 7.5'- w

' f" . btart of shift 3-R-82p-

625.8 8 gA
y x 6.0' - 13.0' clayey sand, brown,

- tine- to med ium-g ra ined . (Fill)

10 - r
,

-| End of shif t 3-8-82 at 11.0'-

4 ~ ~ ~ ~ - ~ ~ ~ ~ ~ ~ ~
Start of sTiTt7-7 T2gd,

"-

f,W
620.8 13

- 13.0' - 19.0' balty Sand, brown,
tine- to med1C-grained, little-

,

I clay. (Fall)*

15 - - *
- 5 -

. @

. v

.

-
.

-.-.

- p .

014.8 19 , #- $ 19 0' - 38.0' S11*y Clay, brown- End ef shift 1-9-P2 at 20.0'
~ 7 E220- cro ige meitled. some coarse grained 2aIt f'shi7t 11

- sand and fine gravel. ( Fill )
.-

2
-

_

|

* |

- |

-m 1

|- ,

25- r ,

- f
- 1
-

, ,

i
.

~

| 1 3-9-82
- =-

__N-
_ %, ;

"
30- ".

. =

- g

: N
_

_ Revicion 14
12/8',

'~~

598.6 35-
'

we ti. NO.
sAwau TvPE srTs

Grab and Dtllet Northeast of Service hater Pun.e St ructure M-2

D.9-811



w
PROJECT Joe DO. SHEET NO. M L NO.

WELL LOG - o - ^~o 12= 2- 3
[ M-2

i
6 fm g

(
'

d
*2

( etavarion . { g
7

oascn* TION AND CLASSWCAT10pe NOTES.

o 3 4

5

598.8 35

.

li 37.0' Increasing sand.

Fall-

'9'*0
. U 36.O' - 43.U' t.laye y Sil t , gray, 1111
- h!. dense, some fine- to medium-
- h|i grained sand, trace coarse-grained End of shif t 3-10-82 at 40.0'

40 - pii! sand, organics.(Till) 5EarE"of shTfE %Il~B2 ~ '~~ ~ ~ ~ ~ ~
-

11 !T.h;. o
. jhl

- >f|d|h
-

Till
'"

. 43.0' - 61.O' bandy Clay, darx Lacustrine
- gray, very dense, trace coarse-

45 - grained sand and fine gravel,

W
1: pest.

P

| 47.0' - 61.'' Increasing sand.-

--

-

. . .

.

.

- li

50 -
-

,

.

- ,

~~ '

O) .

\%J
- -

-

-

- 14,
55 - -

.

57.0' - 61.0' Layered sandy and
,. s11ty clay with silt partings.

-

| 19

t: 0 -
- End of shift 3-11-82 at 61.0'

5 '' '' ' 8 D' l
. 61.0' - 75.0' band, gray, fine- 7 tart of shift 3-12-82
- to med ium-g ra ined , trace coarse-

- grained sand and fine gravel. Lacustrine
-

g, ; ( Lac us t r int > ) Alluvial

2 63.0' - 75.0' band, gray, tane-
b '> - t o med l um -y r a a ri.XT, w i t h sut>-

tounded qravel. ( A11uvla 1)
__..

.

-

- 1;
.

-

70 _
_

_--

_
.'.Q.

-

. . . .

[ ' ~

10 revision 14
k/ - 12/82'

5 's ti . H 75 -

s An*PLE TT re sitt MLL No.

Haller Northeast of Service hater Pump Str uct ure p-?

D.9-81m

.. . _ . _ _ _
_ _ . - - - -



. . . . r- . -

PR M CT 7/; NO. SHE ET NO. WE LL NO.

WELL LOG ' o-'m - > 222a > - 2 n-2

f Y DESCRIPTION ANDCLusmCATION NOTES.elsvanog

o a b
5

558.8 75
. 75.0* - 85 0' Sand , g ray, fine- \
. grained, trace medium-grained \ Alluv ial
- sand, trace salt. ( Lac us tr ine ) Lacustrine

i _ l '.
.

a.

t .

.

80 --i.
.

.

.

_-2

.

-

*
549.1 84.7

~

. T.D. 84. 7 ', see well construc-

| _ tion summary.
. .

-

#

-

i -

I
-

# :
i _

~

.
.

.

.

_

6
-

.

.

4

I $
| -

. .

.

.

.

.

.

~
.

s
-

.

.

.
~

.

M

.

.

! .

.

I

_-'

\ -

. -

| -

_

.

.

.

.

.

.

-

4

" ""sanset e Tves seTe

f4a i le r Northeast Service Water Pump Structure M-2

D.9-81n PCViCiGU I4
12/82

__-- _- ___ . - _ _ _ _ _ _ _ _ _ _ _ - _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _



n

WELL CONSTRUCTION SUMMARY
d'[] MIDLAND UNITS 1 AND 2 JOB NO. 7220 WE LL NO. M-?

\w.)
SITE North of Service Water Pump Structure COORDINATES S 4931 E 766

DATE STARTED 3/19/82 DATE COMPLETED 3/23/82

GE OLOGIST /HYDROGEOLOGISTT. R. Cullen INSTALLtD BY Kelly (bntract Dtsa*wrina Co.

636.6 EL OF TOP OF _ EL TOP OF PVC 637.4
%" RISER PIPE

- WELL CASING

gygqjg
. _ GROUND 633.8Steel --

jyjgujj - ELEVATIONCasing TEMPORARY
"B ACKF ILL

CENTRALIZE (R
EL/ DEPTH OF 632. 1/1.7'b '

. (TEMPOR ARY)6" NOMINAL DIAMETER --.
SDR 21 PVC WELL CASING

EL/ DEPTH OF 6? 7.0 / 6. R ,
TOP OF.

=--
. . .('y W. - GROUT SEAL

*. . 1
.. j _ EL/ DEPTH Q OF 612.0/21.8'

CENTRALIZER%' SCHEDULE 40 |4 i

TH E RMOPLASTIC e- ia -- 592.0/41.8'

. a -
\.RISER PIPE /*

f% -] y'
| HOLE DIAMETER

17"i I a *: =
'd * GRAVEL PACK GRADATION: I Cf''

;. g. j-
'

EL/ DEPTH OF TOP OF 606.7/27.1'SIEVE SIZE -

4:" s
-

SPECI ALLY GR ADED
""DESIGNATION ACCEPTABLE RANGE

(NO.) OF % RETAINED GR AVE L PACK *
t_ l EL/ DEPTH $ OF 572.7/61.1'

"|4 0-10 . I~ l CENTRALIZER
* EL/ DEPTH OF TOP 572.2 /61.6'6 0 14 _ _ _ _ . _ _..

8 6 22 7 7=e5 Z
12 14-31 4 = =;

. OF WELL SCREEN

16 24-40 : _66;;; : *

20 35 51 2W- M * ' .*

30 51-67 .---a.
40 87 100 EitF4i -

-A=_ E5 E -

MEBEE -.~

, -E '~= -= ' NA6" NOMIN AL DIAMETER
s 18 CONTINUOUSLY SLOTTED 's-EZ

PVC WIRE WOUND WELL SCREEN 9 = == EL/ DEPTH T. OF.

i -_ == | .- SCHEDULE 80
'

* s-3 ; PVC COUPLINGS 562.6 /71.2''
.

;-_~~_-T; ''-
_

' *
,

. | ?:

. ==_=r ..

1E 26 '
.

,fEW
- iz X*- *

'||5?'

EL/ DEPTH OF BOTTOM 551.0 /80.8'__-

O OF WELL SCREEN~-

fV) L I EL/ DEPTH E OF 552 5 /81.3'.

F l CENTRAllZER

550.9 g 9'
STONE PIEZOMETER TIP| '

. 6" NOMINAL DI AMETER/ EL/ DEPTH POROUS 4'
,

= SDR 21 PVC WELL CASINGi

/8'*. 9 'EL/ DEPTH OF BOTTOM OF
--u- -~

EL/ DEPTH OF 54 8. 9/84.9'
*

4.PVC WELL CASING AND CAP BOTTOM OF HOLE
OT TO SCALE) D . 9-81 o Revinion 14

P' N li/ 6 ~ '

l
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WELL INSTALLATION DATA SHEET
' / WELL NUMBER M-2

Kelly (bntract

PROJECT Midland thits 1 & 2 JOB NO. 7220-101 SUBCONTRACTOR h ter b (b.

*I
COORDIN ATES SURFACE ELEVATION 633.8

_

5/6/82 20DATE STARTED DATE COMPLETED NO. OF SAMPLES

TYPE OF SAMPLES Grab and Bailer

DRILLING PROCEDURE

CASING DIAMETERS (lN) DRILLING METHOD Cable 'Ibol
00*9'O.[1 37" M HOLE DIAMETER 17" " HOLE DEPTH

0-8.0' used 19.8" 0.D. casing ,
l. D. 15 1/4" e SPECI AL CONDITIONS

0.4' flushed f rom hole during cleanir.g .

WE LL INSTALLATION

CELL SCREEN CONFORMANCE REPORT @ GRAVEL PACK TEST RESULTS 3

3CREEN SLOT SIZE 0.018" SCREEN DI AMETER 6" ncrit SCREEN LENGTH 19 2'

CENTRALIZERS: 1.7 , 21.8', 41.8', 61.1', 80.8'

LENGTH OF BLANK BELOW SCREEN 4 l' LENGTH OF RISER ABOVE SCREEN 65.0'

LENGTH OF GRAVEL PACKED ZONE 57.8' CALCULATED AMOUNT OF GRAVEL PACK 77.3 cu.ft.
86.1 cu.ft. CIRCULATION DURING GR AVEL PACKING @ACTUAL AMOUNT OF GRAVEL PACK

CASAGRANDE TtP DEPTH 82.9' THICKNESS OF SEAL 20.3'

TYPE OF SE AL Master Flow - 713 N CALCULATED AMOUNT OF SEAL 27_8 cu_fr.

ACTUAL AMOUNT OF SEAL 30.6 cu.ft.

WELL DEVELOPMENT

TYPE OF DEVELOPMENT Intennittent Pts:T)imi

DEVELOPING TIME 5 hours AMOUNT OF MATERIAL REMOVED <0.01 cu.ft. (ut)

SAND CONCE NTR ATION: (ppm by weight)
CURING DEVELOPMENT SPECI AL CONDITIONS none

FIRST TEST Q,3

SECOND RETEST __

THIRD RETEST

STATIC WATER LEVEL 28.0'/605.8' DATE 3/9/82 E DUCTOR SETTING NA

SUBCONTR ACTOR SUBMITTALS:

nevicion 14
MICHIGAN DEWATERING WELL RECORD 0 1/e22

SUPERVISED BY

D.9-81p GEOLOGIST /HYDROGEOLOGIST T.R.Cullen _
G7 sQ
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PROJECT JOS NO. SMEET LO. WELL NO.

WELL LOG === o = = o 2 n= 1 OP 2 s_,

sit E COORDINATES

East Yard S4858.1 E728

sEGun COUPLE TE D DRILLER DRILL MME AND MODEL NOLE SIZE TOTAL DEPTM SAMPLE 3

1-26-82 2-5-82 Kelley Dewaterinq Co. Buevras-Erie 22W 17" 71.0' 15

SCRE E 4 DI A/Lf hGTM/ SLOT EL TOP OF CAsahG GROUND SUU ACE EL DEPTM/EL GROUND WATER LOGGED BY GEOLOGs3T/MYDROGEOLOGIST:

6"/8.9'/818 636.6 634.7 58.7'/576.0 T.R. Collen/M.D. Johnsor

C,eECKEDay DATE APPROVED 0Y: DaTE

n.J. F1kndal 6-lS-R2 W.C. Paris, Jr. 6-21-82

8

stEvanon g g y"& 5
oEscMiPTion a=D cLAssir CA Tion NOTE s.

%

5

614.7 0
- a'g~ 0- 3.0' Clayey Gravel and Sand, 0 - 2. 0 ' used 30" O.D. tapered auge r to
-

"

-
g 7 gray-brown, traces of concrete drill through frost zone.

7g 1111er between grains. (Fill)
~

2.0' - 8.0' Drove 19.8" O.D. casing and cleanedo31.7 3
- 3.0* - 23.0' S11ty Clay, brown- out with 15" O.D. auger.

orange mottled, wi t t. tine- to-
,

5~ med ium-g ra ined sand , gravel, andr

2 pebbles. ( F111 )

-
,

-
. >

-

y _E.nd_ o f. sh _i f t._ _1 _2 6 8 2 a t 8. 0 '._ , _ - - - - - - - - - -

- Start of shitt 2-3-82

10 -~ , , , "
- i
- .Xe.pp'p
- . mq

_

-

L_--
.

:-;
e

r*
_ 9t

15 - t '

L

$4 |
'

- ,

- p/'7- es )-x /,'
- d)' ,*n:
- W,

N

20 ' E

~,
.

.

_

w_

E ft, l l . 7 23
- | 23.0' - 20.0' sand, brown, fine- to

coarse-qrained T foorly borted,- , I'
25

-6 "x some clay, occasional pebbles.
_ (Fall):

608.7 26 -- ~3
- 26.0' - 31.0' Clay, brown, gray,
- orange, mottled, fine- to coarse-

grained sand, tane gravel, salt.-
m

,
~

7 "\ (fill)
_ =

- Lnd of sh1tt 2-3-8_2,at_10_._0' ._., _ __,_ _ _ _ _.g
6 t. a r t of sh11t 2-4-82*

.

$d"[ F1II
t tp, , e, ig

11.0' - 4 t. 0 ' Clay, brown anu gray, Till. ,pf,
-

4 / e'.. I a t t. l . Iine eravel, salt. (1111)
soine fine- to coarse-grained sand,-

ff
I *

'~ , "/ lh>ViniCri }4

Ws . 7 M - V[f'- 1:/8:
/ ''

sa m E TYPE srTE MLL NR

Grab and baller Ea it Yard M-t

D.9-81g



_

05/
PnOJECT JOB NO. SHEET NO. WELL NO.

I WELL LOG = 0u= == =o 2 := 2- 2 ,_,

I
~ 8

s

| tLtvaTion t otscniPTion a=0 cLASsirecAT ON NOTts.

i 5

599.7 35
i

~

.
.-

.

_' T
. -

.

.

- /
40 -

._

_

_

.

.

- 10
-

45 -
.

598.7 46 / /
.

/ 46.0' - 51.0' bilty Clay, gray,
some 11ne-grained sand, little fine
gravel.(Till)-

.

- 11
.

50 -
' Till-

583.7 51
51.0' - 57.0' Silty Clay, gray and Lacustrine

-

black, lit tle fine-grained sand,.;
- , laminated. ( La c us t r ine )
_

.

.

- 1.
55 - ,

I . ,

) . -

End of shift 2-4-82 at 57.O'| - j _ _ _ _ _ _ _ , _
, ,

Start at shitt 2-5-82'

57.0' - 71.0' Sand, gray, fine-.

!,

grained, trace to some fine gravel.- <

1 -
(Lacustrine)

-
2-5-82-

60 -
.

.

.

.._..

_

| -

.

.

Ib 5 --
-

.

.

. .

.

.

_

~ 19

70 Ccrpletci hole 7 '3-R 7

5 6 't . 7 7j
*

~

T.D. 71.0', see well construction
"

s um:na r y .
. 0:
~

wea na
SAh8PLE TYPt StTE

M.i
Ittiler Fast Yard

Devision 14D.9-61r 12/02



WELL CONSTRUCTION SUMMARY
'7 '

j ) MIDLAND UNITS 1 AND 2 JOB NO. 7220 WE LL NO. M-3
t !

Q/ '

SITE _ East of Start-up T/ansformers COORDINATES S 4858.1 E 728

DATE STARTED 2/19/82 DATE COMPLETED 2/23/82
GEOLOGIST /HYDROGEOLOGIST T. R. Cullen INSTALLED BYKellY (bntract Dtvaterina Co.

636.2 EL OF TOP OF _ EL TOP OF PVC gu g
r

- WELL CAS|hG%" RISER PIPE

Steel GROUND 634.7
--

d/'4 //g fe/g'// ELEVATIONV
Casing TEMPORARY

"BACKFILL

E L/D E PTH 10 F 629.6/5.I'| h s CENTRALIZER

SDR 21 PVC WELL CASING
~

(TEM PO R A R Y)6" NOMINAL DI AMETER _

EL/ DEPTH OF 627.7/7.0'
r- -

TOP OF
?

.

',' Q U.. GROUT SE ?.L
- -

,,.,.

j _ EL/ DEPTH Q OF 608.9/25.8'.:
# "%' SCHEDULE 40 4 *

THERMOPLASTIC - '';a' g..
RISER PIPE . * 4

*
-

i a

fS
~ .i Mc y 7..

| HOLE DIAMETER( ) a =*-

k/ * GRAVEL PACK GRADATION: ,f'

..

.- -

.

SIEVE SIZE I '*- EL/ DEPTH OF TOP OF 607.0/27.7'
DESIGNATION ACCEPTABLE RANGE I -

~ SPECI ALLY GRADED
(NO.) OF % RETAINED GRAVELPACK*

4 0-10 ,
F

_ l EL/ DEPTH ( OF 589.1/45.6'i
"

-

I CENTRALIZER
1 EL/ DEPTH OF TOP 579.0/55.7'6 0 14

_?. OF WELL SCREEN8 6-22 e c= =a
12 14 31 ==
16 24-40 ~ = = .,*
20 35 51 - *'

~~
.

30 51-67 W=E .
40 87 100 -15#5- -c

T --- +
-

.= _ M- =

33='
6" NOMINAL DI AMETER H- -

NA
# 18 CONTINUOUSLY SLOTTED '? d_sE .-.

PVC WIRE WOUND WELL SCREEN , gg,,*'
HEDULE 80

,- [[[U PVC COUPLINGS NA
315-M ..

-$Ch52
, fM T

. . = = - :

' , ' X-M 4
=_= ..

'I .'
,

N NA y. EL/ DEPTH OF BOTTOM 570.1/64.6'
OF WE LL SCREENO k(,,) {_

1 EL/ DEPTH E OF
569.5/65.2,

l CENTRALIZER

563.1/66.6' EL/ DEPTH POROUS I " L' 6" NOMINAL DIAMETER,
' 'STONE PIEZOMETER TIPI =-

SDR 21 PVC WELL CASING. 3. YM WI/ 6 'EL/ DEPTH OF BOTTOM OF 5-

g7 ="" .. E L/ DEPTH OF-~- PVC WE LL CASING AND CAP - "" BOTTOM OF HOLE -

(NOT TO SCALE) D . %81 s h 4ir. ion 14
u- 92 :,L.



_

WELL INSTALLATION DATA SHEET
'+ 3G/ WELL NUMBER

Kelly Contract

PROJECT Mdland_ thits 1 &_2_. JOB NO. 7220-101 SUBCONTRACTOR D water % m.

S 4858.1 E 728 634.'COOQDINATES SURFACE ELEVATION

DATE STARTED 1/26/82 DATE COMPLETED 5/10/82 NO. OF SAMPLES 15

TYPE OF SAMPLES _ Grab and Bailer

DRILLING PROCEDURE

CASING DI AME TE RS (IN) DRILLING METHOD Cable M 1
71.0'O (1 31" L2 - HOLE DIAMETER 17" N _ HOLE DEPTN

l. D 15 1/4" nEl SPECI AL CONDITIONS _0-8.0' used 19J" O.D. casing.
1.4' of material in bottcrn of hole.

WE LL INSTALLATION

WELL SCREEN CONFORM ANCE REPORT @ GRAVEL PACK TEST RESULTS @

SCREEN SLOT SIZE 0.018" _ SCREEN DI AMETER 6" Im SCREEN LENGTH 89'

CENTQ ALIZE RS: 5.l', 25.8', 45.6', 65.2'

LENGTH OF BLANK BELOW SCREEN 5.0' LENGTH OF RISER ABOVE SCREEN 97 A'

LENGTH OF GR AVEL PACKED ZONE 41 9' CALCULATED AMOUNT OF GRAVEL PACK . 56.1 cin fE

ACTUAL AMOUNT OF GR AVEL PACK 56.4 cu.ft. CIRCULATION DURING GRAVEL PACKING @

CASAGR ANDE TIP DEPTH 66.6' THICKNESS OF SEAL ?n '7'

28.3 cu.ft.TYPE OF SE AL Master Flow - 713 CM CALCULATED AMOUNT OF SEAL

27.0 cu.ft.ACTUAL AMOUNT OF SEAL

WELL DEVELOPMENT

8

TYPE OF DEVELOPMENT Intermittent Ptrt ng

7 hours <0.01 cu.ft.
DEVELOPING TIME AMOUNT OF MATERIAL REMOVED (est)

SAP 4D CONCENTR ATION: (ppm by weight)
DURING DEVELOPMENT SPECI AL CONDITIONS none

j

0.5FIRST TEST

SECOND RFTEST._

THIRD RETEST
|
.

58.7' /576.0 /5/82 EDUCTOR SETTINGSTATIC WATER LEVEL DATE

SUBCONTR ACTOR SUBMITTALS:
ReVicion 14

MICHIGAN DEWATERING WELL RECORD 0 12/82

|
- SUPERVISED BY p, gyg

GEOLOGIST /HYDROGEOLOGIST _

D.9-81t
p s0

|



PROJECT JOS NO. SME ET NO. WELLNO.

WELL LOG ==o = ~o 2 72= 1 o' 2
M-4

g T5 COORDINATES

East of Startup Transformer S4704.1 E 647
eeGum COMPLETEO ORsLLER ORlLL MAKE AND MODEL MOLE SIZE TOTAL DEPTH $ AMPLE S

d 1-1-82 3-31-82 Kelley Dewater ing Co. Bucyrun-Erie 22W 17" 65.0' 17
SCREEN DIA/LENGTM/ SLOT EL TOP OF CASING GROUND BURF ACE EL DEPTN/EL GROUND WATE R LOGGFP BY GEDLOGIST/HvDROGEOLOGIST:

NA NA 633.7 32.0'/601.7 A.J. Fiksdal/R.L. Gallarc o

CHECKED 07. DATE APPROVED 8Y: DATE

L.E. Younq 6-21-82 W.C. Parin, .T r . 6-21-92

8
"

E 5
DESCRIPTION AND CLAS$1FeCATON NOTES.E LE V ATION g

" %

5

631.7 0
u - 1.d' band, brvwn, 11rie- to Well M-4 drilled 36 0' north 01 Pilot, } gravel .grNTTTUQ, t ine to coarse Hole hM-4.coarse-

,

x (F11.)
632.2 1.5

. 1.5'- 3.0' Gravel, fine to coarse, 0 - 2.0' Used 30" O.D. tapered auger to
- 2 we t , road bed. (Fall) drill through f rost zone.

630.7 3, --' 3.0' - 5.0' Clay, brown and gray

- 3 mottled, sand, salt, and fine 2.0' - 8.0' Drove 19.8" O.D. casing and
- [Jravel. (Fill) cleaned out with 15" O.D. aug er to 7. 0 ' .

628*7 5
'--

. 5.0' - 10.0' bandy Clay, brown.
- (Fill)

End of shift 1-1-A2 at 7.0'
"

[ Start of shift 3-26-P2*

. 4
-

-

-
.,

621.7 10 7 10.0' - 36.0' Sandy Gravely, Clay,
- t>rown and g ra y mot tled, tinen\ - r /)( - w gravel. (Fall)) - s :

<

,

j
-

-
>

15 --
. .

.
"

." D

_
6 /

_

_

End of shi't 1-26-P2 at 20.0'_,____,______,,__,,
- , ,

'
_,

, btart of shift 1-29-82

21.5' Large boulder obt,ttucting easing.

~

7
.

.

- ,

2 c, . .-

-
,

- N

- s
. .

. ,
,

- .

_
i .

tu -y
.

G

E$ '
w

-
, s

-
3-26-82

revicien 14
\- ~

,
" 12/82,

-N'0 '$ & r? $ ' 5 % L ''#*' '
14MPLE TTPE SIT E WE LL No,

Jrab and Baller Fast of Starton Transfer *er ''-4

D.9-81u
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w
PROJECT Job NO. SHEET NO. WELL NO.

WELL LOG - ou~ ~ ~or = 2 - a ,_,

8
5 3 u
g g gsosecTioN DESCRIPTION AND CLASSIFICATION NOTES.
O $ 4

5
598.7 35

tc Fill597.7 36
. 36.0' - 42.0' Sand, brownish gray, Lacustrine
. Line-grained, trace of silt and

- clay. ( La c us t r ine )
. 11j
.

40 ..
.

.

-

591.7
42 _ '''

42.0* - 44.0' Clay, gray, fine- to
. med ium-g ra ined sa nd , thinly
- 12 laminated. ( Lac us tr ane )j
- 44.0' - 65.0' Sand, gray, tine- to

45 - medium-grained. (Lacustrane)
.

.

- 1Ei
.

.

.

- ..

.

50 -
.

.

.

- !
-

.

--::

55 - End of shif t 1-39-8? at 55.0'
. d ta r t oFsTilTt T TlW T- ~ - ~ - - - ~ ~ ~ ~ ~ ~ -
.

-

1< 57.0' - 62.0' Coarse-grained sand

_- and tine gravel.
.

.

. .

.

60 -
.

.

~ I fi:

.

.

__ .

" 17': Completed hole 3-31-82
568.7 65

- T.L. 65.0', helt abandoned 4-27-82. bee sample extrusion and tield log tor
- See well plugging report. pilot hole hM-4. Well M-4 replaced by

_

well M-4A.

.

.

.

.

.

.

.

.

SMPLE TTPE $1TE WE LL NO.

Baller East of Startup Transformer M-4

D 9-81v Revision 14
12/82

,
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PROJECT JOS iO. SHEET NO. WE LL LO.

WELL LOG = = = = = = = 1 o. 2 s_,

ssTE COORDINATES

,e-y I.e.f of Stattop Tr.insformor S4700.0 E647.6
| | c e r uN temPLETEo ORiLL E R DRILL uAmE Amo uoDEL HOLEBIZE TOTAL DEPTH SAMPLES
,

v '-12-H2 5-17-82 Kelley Dewatertny Co. 13acyrus-Erie 60L 17" 65.4* 15;

SCRE EN DIA/LENGTM/ SLOT EL TOP OF CA&aNG GROUNO SURFACE EL DEPTH /EL GROUND W ATE R LOGGED BY GEOLOGIST /MVDROGEOLOGi$T:

6"/21.5'/018 638.6 633.7 31.5'/602.2 R.J. Kelleher/M.D. Johnsor
CHECmE00Y. DATE APPROVED SY: | D A TE

A.I. Fikmlal 6-8-92 W.C. parin, Jr, (>- 21 - 8 2

8

E t E va Tron g g y'E 5 -

ots RtPTiON AND CLAsssFICATION NOTES.
6 a % .,

5

633.7
- 0 - 3.0' Gravel, gray, tane to Well M-4A replaces well M-4.
- coarse, tFil1)

[ 1
,

Hand dug 2.0' starter hole.1

End__ol _s_hlf,,g_1_1.7d 2_at J E _ _ _ _ _ _ _ _ _630./ 3
- 3.0' - 7.0' Clay, brown and gray Start of shif t 5-13-82
- mottled, sand, silt, and fine

g; gravel. (Fall)
-

e

626.7 7 ,,,
~ ~

7.0* - II.G' Sandy Llay, brown to
- i brownish gray mottled, fine gravel.

(Fall)J

. i

.
3

.

10 -
.

f'N 622.7 11 - -

! j . 11.0' - 36.0' Sandy Gravely Clay,
| brown and gray mottled, fine(,'

-' gravel. (E111)
>

,
,

-

4
.

.

15 - .

.

._

18.5' Large boulder obstructing casing.
,

- '
End of sh11t 5-13-82 at 18.5'i

- 5 x - - - ~ ~ - -

,,' Start of shitt 5-14-62. x
.

. =

8''-->

-

''
,

R A

-

E

~ .w
iN',

M.x

46[

su I
g

- .~,
au R

.v,)- 7
_ g, ,,
~ MM4(
-

m[
_ x.,

- H<.-
-S- 5-13-82

**

-
**

9 4

M Ilev i! i cn 14-

~ b 12/C2
,

<m . 7 n .- -
1 m v

S Ansett TvPE $1TE WE LL NO.,

( t _s! .a rt. | beileg Ima '_.1 ul h l ca t t u[' Tr et f e S ! O r .I;g; r g _4 /g

D.9-81w

-__ -_ _ _ _ _ _ _ _ _ _ _ _
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JOO NO. SMEET NO. WE LL NO.
PROJECT

o o-o u~-o 2 = 2er2WELL LOG , _ ,

8
. a

f { y osecnierion no ctAss.reCarioN NOTES
e tavAtion

o g )
a

598.7 35

" Fill End of shitt 5-14-82 at 36.0'
597.7 36

. 36.0' - 44.0' band, brownish gray, Lacustrane Start of shitt 5-17-82
- fine-grained. (Lacustrine)

_

_ 9'. ;
.

.

.

40-
.

__,.

.

.

[ 10

589.7 44 J ';

. 44.0' - 48.0' gay, gr ay, with !ine-
45-

,

to medium-gratntd sand, thinly.

-
'

laminated. (Lacustrine)

. 11

585.7 48
.

48.0' - 65.4' band, gray, fine- to
. med i ta-g ra in ed . ( La c u s t r ine )

50 -

2 12
.

.

__ .

.

.

.

55 -
. .

. 1!:.

- 57.U' - 60.0' coa r se-g ra i ned sand
~ and tine gravel.

_

.

.

60 -

".11'
.

. ,.

-

. l 'i
completed hole 5-17-82

S e,8. 3 6 5. (~

|
.

1. D. : 65.4',See well construction See sample extrusion and tield log et
Pilot hole h5-4.

.
- summary.

i .

t -

| _-

i
~

f
-

.

.

.

.

i G
.

wsLL No.
sam +tn Tves siin

.ast ut Startue ironsformer w_an
0:i t le r In v i n i n 14D . 9 - Ei l x

12 / f3 2

-
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WELL CONSTRUCTION SUMMARY
MIDLAND UNITS 1 AND 2 JOB NO. 7220 WELL NO. M-4A>

SITE East of Startup Transformer COORDINATES S 4700.6 E 647.6
,

DATE STARTED _ 5/20/82 DATE COMPLETED 5/28/82
GEOLOGIST /HYDROGEOLOGIST A.J.Fiksdal/M.D.JohnsonlNSTALLED BY Kelly Contract Dtuterirn Co.

i

636.44 EL OF TOP OF _ EL TOP OF PVC 638.6
=

' WELL CASING%" RISER PIPE

Steel - GROUND 633.7
#@///g 'v/g'// ELEVATION

Casing TEMPORARY
"BACKFILL

EL/ DEPTH k OF 632.5/1.2'
! i _

CENTRAllZER'

6" NOMIN AL DI AMETER __ . (TEMPO R A RY)
SDR 21 PVC WELL CASING

~

EL/ DEPTH OF 626.9/7.0'
'

. TOP OFr- . . .
$' .y *.- GROUT SEAL

g - ,,.,

j _ EL/ DEPTH Q OF 614.9/18.8'
.

%" SCHEDULE 40 ..

' ,4 (.,THERMOPLASTIC -

:
RISER F?E 1 ^ ',

*
-

. 4-
,

I"('
'

=h i
. | HOLE DIAMETER

;.j. '..,1y/ * GRAVEL PACK GR ADATION:
,;. .- 7,

SIEVE SIZE * _
EL/ DEPTH OF TOP OF 611.2/22.5'

DESIGNATION ACCEPTABLE RANGE y .
- SPECIALLY GRADED

(NO.) OF % RETAINED "; GR AVEL PACK *
i I EL/ DEPTH $ OF 595.8/37.9'

4 0-10 F

_

| CENTRALIZER
EL/ DEPTH OF TOP 594.8/38.9'6 0 14

_'
.-

8 6 22 =-

12 14-31 . cE_~~4~
, OF WELL SCREEN

16 24-40 C--I'.
20 35 51 Pl=* *

..

30 51-67 . E--- :
40 87-100 . ZZZ *-

*

'

' is = . .

W== ^
6" NOMINAL DIAMETER

* h----~' ,- 592.8/40.9'.

! # 18 CONTINUOUSLY SLOTTED ".? ====- '

| PVC WIRE WOUND WELL SCREEN - ,'
EDULE 80

I ', r= ,M PVC COUPLINGS 582.8/50.9'5'

'
=L= .

'

$15?? _ *.

-
TEE f~
w ==.s-

* $$5 ''.Er

| = = _1=2 *

! ';hhE5, '

'

EL/ DEPTH OF BOTTOM 573.3/60.4'-_.
- OF WELL SCREEN

!

O)
,

I EL/ DEPTH E OF 571.6/62.1'
I Q I CENTRALIZER

( 570.1/63.6'
STONE PIEZOMETER TlP|

j ,' IU'EL/DEP1H POROUS
P*.'-

6" NDMINAL DIAMETER
SOR 21 PVC WELL CASINGi -c

568. 3/65.4'EL/ DEPTH OF BOTTOM OF g-
- " ' ' ^

BOTTOM OF HOLE- PVC WE LL CASING AND CAP - '
( .-- EL/ DEPTH OF 568.3/65.4'

(NOT TO SCALE) D . 9-81 Y Fevirior. 14
M-N 12/02

.



'
.

.

WELL INSTALLATION DATA SHEET
/ WELL NUMBER M-4A

Kelly (bntract

PROJECT Midland thits 1 & 2 JOB NO. 7220-101 SU BCONTR ACTOR Dewatering W.

* * *

COO R DIN ATES SURFACE ELEVATION

6/9/82 15NO. OF SAMPLESDATE STARTED DATE COMPLETED

TYPE OF SAMPLES Grab and Bailer

DRILLING PROCEDURE

CASING DlAMETERS (IN) DRILLING METHOD Cable 'Ibol
65.4'17" nCrn HOLE DEPTHO.Q 17" DCIU HOLE DIAMETER

Relocated 3.0' north of well M-4.L D lE 1/4" Df51 SPECI AL CONDITIONS
0.4' flushed frau hole durino cleaning.

WE LL INST ALLATION

CELL SCREEN CONFORM ANCE REPORT @ GRAVEL PACK TEST RESULTS @

SCRE EN SLOT SIZE 0.018" _ SCREEN DI AMETER 6" nCIn SCREEN LENGTH
*'

CENTR ALIZE RS: 1.2', 18.8', 37.9'. 62.1'

LENGTH OF BLANK BELOW SCREEN 5.0' LENGTH OF RISER ABOVE SCREEN U ~L R '

57.3 cu.ft.
LENGTH OF GRAVEL PACKED ZONE 42.9' CALCULATED AMOUNT OF GRAVEL PACK

ACTUAL AMOUNT OF GR AVEL PACK 54.5 cu.ft- CIRCULATION DURING GR AVEL PACKING @

63.6' THICKNESS OF SEAL 15.5'CASAGRANDE TIP DEPTH

TYPE OF SE AL Master Flow - 713 Gmut CALCULATED AMOUNT OF SEAL 20.7 cu.ft.

ACTUAL AMOUNT OF SEAL 24.0 cu.ft.

WELL DFVELOPMENT

TYPE OF DEVELOPMENT Intertittent Pts' ping

8 hours AMOUNT OF MATERIAL REMOVED < 0.01 cu. ft. (eit)DEVELOPING TIME

SAND CONCE NTR ATION: (ppm by weight)
DUHlNG DEVELOPMENT SPECI AL CONDITIONS Addod water fnr dovnin y nt.

FIRST TEST 5.7

SECOND RETEST __ .

THIRD RETEST _

31.5'/602.2 DATE 5/13/82 EDUCTOR SETTING NASTATIC WATER LEVEL

SUBCOa3TR ACTOR SUBMITTALS:

l'evision 14
MICHIGAN DEWATERING WELL RECORD 0 12/82

SUPERVISED BY A.J.Fiksdal/M.D. JohnsonD.9-81Z GEOLOGIST /HYDROGEOLOGIST

GT SQ



PROJECT Jos ho. sME ET ho. uutLL NO.

WELL LOG ==='=o r 722a i => 2 "-5

s TE COORDeNATES

East of Start-up Transformers S 4820.1 E 6 9 7. 7
\

sEcun cOurLETEo DRsLLER omiLL wAmm anD uOoEL McLa size TOTAL DEPTu sAurLEs('
2-4-82 2-10-82 Kelly Dewatering Co. Bucyrus-Erie 22W 17" 67.2' 15

SCREEN DI A/LfMGTH/5 LOT EL TOP OF CASING GROuMO surf ACE EL DEPTM/EL GROUND WATER LOGGE D av GEOLOGIST /HYDROGEOLOGilT

6" / 2 4. 6' / t 18 638.0 634.0 52.07'/581.93 7.R. Cullen/M.D. Johnson
CHECKED sy DATE APPROVED sV: DATE

L.E. Young 5-18-82 W. C. Paris Jr. 5/26/82

8
w ay
f { DESCRIPTION AND CLAsslFICATION NOTES:ELEvmTION m

E 1 %

5

634.0 0

| 0-2.0' Silty Sand, gray-brown, fine- Samples collected from this hole contain pea

632.0 2 .
I to medium-grained. (Fill) gravel used to backfill pilot hole VM-5 at this

-
- location.

- 2.0'-12.0' Silty Clay, red-brown,
with fine-to medine-grained sand. 0-2,2' Used 30" O.D. tapered auger to drill

| (Fill) through frost zone.

5, 2 2 . 2'- 8. 0 ' Drove 19.8" 0.D. casing and cleaned
- out with 15" 0.D. auger.

-

End of shift 2-4-82 at 8.0'
"-

Start of shift 2-8-82
_

10 - 3

r\
~

.

k ) "

v 622.0 12
- 12.0'-15.0' Sand, brown, fine-to
~

coarse-grained, some silt. (Fill)4
-

e.

bl9.0 I5- --

- 15.0'-37.5' Silty to Sandy Clay,
"

brown, some fine-to coarse-grained
sand. (Fill).

5.

.

.

-

20--
-

-

"
6 >

.

M

"

,

.
'

252,_
.

"

Q
. 7"

-

M

-

30--
.

.

/%
~

g

( \
""

End of shift 2-8 *2 at 33 R'iq
'

, Start of shift 2-9-82
"

['C V i C i OD 14
, , , , , , 12/C2

sauetE TvrE trT E "' LL "0-

Grab and baller East of St art up Transformers M-5

D.9-82



i4/
PROACT Jos NO. SHtt f NO. wt LL NO.WELL LOG ' = ='n'~m2 >= 22 x-5

1

| '
1

8.
* dr

f YE LEUOTION OtsORIPTION AND CLASSIFICATION
o f h NOTts;

,

8
I,$99.0 35

.

:9
596.5 37.5' Fill

. 37.5'-67.2' Sand, brown to gray, fine-to Lacus t rine
. coarse-grained. (Lacustrine)

| 40 - 10!
t -

.

.

.

I -

.

._

i -

3 45 -
.

i .

- 11 :

'
_

.
-

.

- :
| -

50 -,

.

.

~

1 2-7-82
-

-

:W.

--..
"

55 _
_

-13 [
.

.

.

w

_-...
.

60 -
-14 -
.

'
.

-

|
~

-

.

6
-

e -

.__-c h a nf shire 2-g_n2 at 64.n'

65 - Start of shift 2-10-82
-

-l5'
_

9;
$66.8 67.2 - Complet.d hole 2-10-P2

] T.D. 67.2' , See well const ruction See sample extrusion and field log of pilot hole W-5.
_

summa ry .

> -

| -

-.

.

.

.4

_

-,

.

O
sAmets Tvet atit wtLL Nct

Da11er East of Start -up Transformer M-5.

D.9-82a Revicior. 14
,

12/82 !

;



WELL CONSTRUCTION SUMMARY
rx
( ) MIDLAND UNITS 1 AND 2 JOB NO. 7220 WE LL NO. M-5
v

SITE East of Startup Transformers COORDINATES S 4820.1 E 697.7

DATE STARTED 2/19/82 DATE COMPLETED 2/21/82
GEOLOGIST /HYDROGEOLOGIST T. R. Cull en INSTALLED BYKelly (bntract Dtvaterino Co.

638.4 EL OF TOP OF _ EL TOP OF PVC 638.0
=

- WELL CASING%" RISER PIPE

Steel
_ GROUND 634.0

fg 3qjg . //ggV// ELEVATION,g
Casing TEMPORARY

"BACKFILL

EL/ DEPTH k O F 631.3/2.7't ,

CENTRAllZERr

SDR 21 PVC WELL CASING
~

(TEM PO R ARY)6" NOMINAL DI AMETER _

h/D 623.0/11.0'TH OF
p

,

,
,.

',-
.;..

- 4*- .- GROUT SEAL
g,

j _ EL/ DEPTH ( OF 610.9/23.1'g.

%' SCHEDULE 40 i ^
s.

" 7 'a -THERMOPLASTIC :, g.,
RISER PIPE *

. n-. 3

| HOLE DIAMETER 17"i :

* GRAVEL PACK GRADATION: | :l1.'

:
#

,,

s' ;- r.

SIEVE SIZE I7 _ EL/ DEPTH OF TOP OF 603.3/30.7'*
DESIGNATION ACCEPTABLE RANGE .

- SPECIALLY GR ADED
(NO.) OF % RETAINED GR AVE L PACK *

i _ l EL/ DEPTH E OF NA
4 0-10 '.I r~ l CENTR ALIZER
6 0 14 _ . - EL/ DEPTH OF TOP 596.5/37.5'
8 6-22 .=- = ', OF WELL SCREEN

12 14-31 .r = .

"'16 24-40 . E_
20 35 51 ?5 =7' *

| 30 51-67 . nd '

.

6" NOMINAL DIAMETER A 591,5/42,5'
*

# 18 CONTINUOUSLY SLOTTED 7 MM--
EL/ DEPTH E OF w/ centralizerPVC WIRE WOUND WELL SCREEN 55 5H5 i '

m== ; ,- SCHEDULE 80

l

, ggg ; PVC COUPLINGS 581.5/52.5,* -

f52|-

-

..
1 5=r =+
! -'. 3==Ei (.
| ,MGM

.

P.e3 i s i o n 14
*

| cE=f--- * . '
1 - M5 12/U2-

. . EL/ DEPTH OF BOTTOM 571.9/62.1'
| O ~

~

OF WELL SCREEN
h_ ! EL/ DEPTH E OF 571.4/62.6'!] j%
f' | CENTRALIZER

STONE PIEZOMETER TIP|, ? 6" NOMINAL DI AMETEREL/ DEPTH POROUS| 5 6 9. 8 /6 '* . 2 '
"

. - SDR 21 PVC WELL CASING!
--

,

" 566.9/67.1''
V E L C SIN D P u- - '

TTOM DF HOLE
(NOT TO SCALE) D . 9-8 2b

u 9;



.

WELL INSTALLATION DATA SHEET
/ WELL NUMBER M-5

Kelly (bntract

PROJECT Midland Uhits 1 & 2 JOB NO. 7220-101 SUBCONTRACTOR Nterim @.

634.0* *

COORDINATES SURFACE ELEVATION

5/7/82 15NO. OF SAMPLESDATE STARTED DATE COMPLETED

TYPE OF SAMPLES Grab and Bailer

DRILLING PROCEDURE

CASING DIAMETERS (IN) DRILLING METHOD Cable 'Ibol
67.2'17" DN HOLE DEPTHO.DL 17" U@ HOLE DIAMETEH

0-8.0' used 19. 8" O.D. casing.
l. D. 151/4" jy2n SPECI AL CONDITIONS

0.l' of material in bottm of hole.

WELL INSTALLATION

WELL SCREEN CONFORM ANCE REPORT @ GRAVEL PACK TEST RESULTS @

SCREEN SLOT SIZE 0.018" _ SCREEN DI AMETER 6" nm SCREEN LENGTH 24.6'
2.7', 23.l', 42.5', 62.6'

CENTR ALIZE RS:

LENGTH OF BLANK BELOW SCREEN 5.0' LENGTH OF RISER ABOVE SCREEN fil A '

LENGTH OF GRAVEL PACKED ZONE 36.4' CALCULATED AMOUNT OF GRAVEL PACK 48.6 cu.ft.
46.5 cu.ft.

ACTUAL AMOUNT OF GR AVEL PACK CIRCULATION DURING GR AVEL PACKING @

64.2' THICKNESS Or SEAL 19 7'CASAGRANDE TIP DEf'TH

TYPE OF SE AL Master Flow - 713 h CALCULATED AMOUNT OF SEAL 26.3 cu_ft.

ACTUAL AMOUNT OF SEAL 32.1 cu.ft.

WELL DEVELOPMENT

TYPE OF DEVELOPMENT Intermittent Ptztpim

8 hours AMOUNT OF MATERIAL REMOVED 'O.01 cu.ft. sat)DEVELOPING TIME

SAND CO' CENTR ATION: (ppm by weitit) ,

I

DURING DEVELOPMENT SPECI AL CONDITIONS nonn
l

FIRST TEST 0.5

|SECOND RETEST._

THIRD RETEST

52.07'/581.93 DATE 2/7/82 EDUCTOR SETTING NASTATIC WATER LEVEL

SUBCONTR ACTOR SUBMITTALS: j

ncvicion 14 )
COICHIGAN DEWATERING WELL RECORD 0 12fe:

SUPERVISED BY T.R.CullenD.9-82C GEOLOGIST /HYDROGEOLOGIST

co se

_ _ _ _ _



PROJECT JOS NO. EME ET NO. WELL MO.

WELL LOG -o ==o = 72'a 1 o' 2 u-2

5876 COORDINATES

East of Auxiliary Building S4633.9 E150.1S
SEGUN COh8PL E T E D DRILLER DRILL MAltE AND MODEL MOLi slFE TOTAL DfPTM SAMPLES

1-20-82 4-26-82 1(elly Dewa t a r i n q Co. Bucyrus-Erie 60L 17= 53.6' 13
SCRf tN DIA/L ENGTPt/ SLOT E L TOP O8 C EL4NG QROUNO SURF AC4 EL DEPTWE L GROUND WATER LOGGED SY GEOLOG88T/MYDROGEOLOGalT:

6"/7.62'/816 638.3 634.8 21.0'/613.8 T.R. Cull.n/M.D. Johnson
CHf Ca t D BY DATE APPROVED OY: DATE

L.E. Young 6-10-82 W.C. Paris, Jr. 6-16-82

8.,
g .

g y OtsCRsPTiON AND cLAssisscAfiON NOTES.atevAtON
O %.

5

614.8 0

. u-2.u' Gravel, gray, wath unsorted samples collected from this hole contain pea

- I s a raj . (fallj gravel used to backfall pilot hole n4-3 at-

g, g j _
this location.

- 2.0'-20.0' Silty Clay, brown, 0-2.0' Used 30" 0.D. tapered auger to drill
- orange mottled, with fine- to through frost zone.

coarse-grained sand, pe bble *i ,
"

occasional cobble. (Fall) 2.0'-8.0' Drove 19.8" O.D. casing and cleaned
25, out with 15" O.D. auger.

.

-

2 End of shift 1-21-82 at b.0'
- _.__ _ _ - - - - - - - - - - - --._

dtart of sh11t 4-22-52.

-

.

*
10 -

. 3

G :
U _

''a.-

.

2 _____ ______.___.___ _ _'End ot sta i t t 4-22-82 at 15.0
_.__.___ _ _ _n_

. btart of shift 4-23-b2
.

.

__

~
=

- >

-

614.8 20 __ -

. 40.0*-28.U' Sand, brown, fine- V 4-22-82
- to coarse-graaned, little gravel

~
- and silt . (Fill)

_~<.

_

.

.

; c, ,_.

.

*
J

.7

.

_

606.H 28 -'
. 4 b . U ' - J 'a . 0 ' d ilt y Clay ,_ brown,
. some 1ane- to coarse-granned sand,
- little ttne gravel. (Fall)

1J -
-a
.

. s -

'

|
~ nevicion 14

l - 12/82' 599.8 15 . i

taherte TYPt 5FTt WELL NO.

Grali and Kellet (;a s t of Auxtttary liuilding wt

D.9-82d



Des /

WE+ L LOG
PetGJE CT Joe No. SHEET ho. wtLLeh.L --im - > = 2 2 s-1

,8a.,
s tavanom E {Y oascnamoN amo cLAasmcAnow

E si wort s.

s
599.8 35

- 7 35.0'-45.U' Sandy Clay, brown,
- f 11ne-grained sand, trace coarse-" 9
, / yralned sand. (F111)

.

.-

.

.

.

40 -
. 1 .

-

.

.

.

.u .

- - 44.0'-45.0' Dectedse in sand
" l] content.

589.8 45 -

45.0'-5J.6' Sand, brown, fine-,

to coarse grained, some tine gravel.,

. (Fall) Ld
, _n _of s_h.if.t_4 _-23_ 82_a _t4_7 . O ' _ - - - - - - -. . _

12 Start of shitt 4-26-N2
.

.

.

50 --
.

.

~

11

581.2 53.g ~~~
53.6' Loncrete. Completed hole 4-26-82

T . L> . : 53.6', bee well construction bee sample extrusion and field log of pilot
," summary f60le WN-3.
.

.

.

.

_

.

.

.

.

_

.

.

.

.

.

.

.

.

.

.

.

.

_

_

_

_.

.

.

.

.

.

i G
. - . - . . . , . -
Baller

East of Auxiliary Building n-j

D.9-82e D ev i c i or: 14
12/02



WELL CONSTRUCTION SUMMARY
dy' MIDLAND UNITS 1 AND 2 JOB NO. 7220 WELL NO. N-1\ ]}

\J
SITE _ Aux il iarLBuilding COORDINATES S 4683.9 E 350.1

DATE STARTED 5/14/82 DATE COMPLETED 5/28/82
GE OLOGIST /HYDROGEOLOGIST M. D. Johnson INSTALLED BYKelly Contract DewMerina Co.

634.9 EL OF TOP OF EL TOP OF PVC 638.3C_ WELL CASING
-

'

%" RISER PIPE =

Stee. _ GROUND ~~634.8i

g g,ff ,,7g,jj - ELEVATION
Casing TEMPORARY

7BACKFILL

E L /D E PTH 10 F 632.2/2.6'y ' CENTR ALIZE R

SDR 21 PVC WELL CASING
~

(T E M PO R A R Y)6" NOMINAL DIAMETER _

EL/ DEPTH OF 626.5/8.'l'
. TOP OF- =

*- '-g i.5 GROUT SE AL
,s ', '

g

j EL/ DEPTH Q OF 613.2/21.6'
.

NTR AUZE R%" SCHEDULE 40 * a.
is; g.,THERMOPLASTIC 'r-

RISER PIPE ' . , '3
*

* ^.. .

17"
| HOLE DIAMETERs =

Ij. (.',1.( ,/ * GR AVEL PACK GR ADATION:
s' - y .

_

SIEVE SIZE g Q EL/ DEPTH OF TOP OF 603.6/31.2'
DESIGNATION ACCEPTABLE RANGE

-

,

SPECIALLY GR ADED" -

(NO.) OF % RETAINED GRAVELPACK*

4 D 10 r
_ l EL/ DEPTH S. OF 592.2/42.6'

i

i CENTRAllZER
6 0 14 _ . . . _ _.. EL/ DEPTH OF TOP 590.6/44.2'-

8 G22 gg ', OF WELL SCREEN
12 14 31 .wg ,*
16 2440 y= ;

, ,,
20 35 51 . g _3 .

. . -

|
*

__

m. .

h gg; ""

6" NCkiN AL DI AMETER WJE '- NA
s18 CONTINUOUSLY SLOTTED 'l 52 5 -'

PVC WlRE WOUND WELL SCREEN i;MG ,*' EL/ DEPTH % OF
wg ,: SCHEDULE B0-

..*

PVC COUPLINGS NA
-

,

.$
- . -[MM

'
'

*; L .fj

[M EL/ DEPTH OF BOTTOM 583.0/51.8'-c .
3 OF WELL SCREEN

/O k EL/ DEPTH { OF NA

(j [, CENTRALIZER

382.0/52.8' EL/ DEPTH POROUS ' *
- 6" NOMINAL DI AMETER' *'

* '
STONE PIEZOMETER TIP SDR 21 PVC WELL CASING

TH2. 0D~2. 8 ' E L/DE PTH OF BOTTOM OF mmrn N . E L/ DEPTH OF
^

e

- ' ~ - - ~ PVC WE LL CASING AND CAP r BOTTOM OF HOLE
(NOT TO SCALE) D . 9-8 2 f nevinion 14

''' - N 12/L2



.

WELL INSTALLATION DATA SHEET
N-1/ WELL NUMBER

Kelly Onitract

PROJECT Midland thits 1 & 2 JOB NO. 7220-101 SUBCCNTRACTOR M ter b Q.

S 4683.9 E 350.1 SURFACE ELEVATION 634.8COORDINATES

D All ST ARTE D _] /20/82 DATE COMPLETED 6/E/82 NO. OF SAMPLEE l '4

TYPE OF SAMPLES _ Grab and Psiiler
_

ORILLING PROCEDURE

CASING DI AME TERS (IN) DRILLING METHOD Cable M1 __ _ _ _ _ _ ___

17" IU" HOLE DEPTH 53 4 '_O.D J.Enaln_ - - HOLE DIAMETER

l, Q 15 1/4" tyn . SPECI AL CONCITIONS 0-S.0' used 19,8" O.D. caning.
0. 8' of riaterial in bct+-cw, of bnlo.

WE LL INSTALLATION

WELL SCREEN CONFORMANCE REPORT @ GRAVEL PACK TEST RESULTS @

7.62'
SCREEN SLOT SIZE 0.018" _ SCREEN DI AMETER 6" ran SCREEN LENGTH

2.6', 21.6', 42.6'
CE NTR AllZE RS:

LENGTH OF BLANK BELOW SCREEN 1.0' LENGTH OF RISER ABOVE "JCREEN U "1 '7 '

28.9 cu.ft.
LENGTH OF GRAVEL PACKED ZONE 21.6' CALCULATED AMOUNT OF GRAVEL PACK

ACTUAL AMOUNT OF GR AVEL PACK 2ft,.1.__CMilt. CIRCUtATION DURING GR AVEL PACKING @

CASAGRANDE TIP DEPTH 52.B' THICKNESS OF SEAL 22.9'

TYPE OF SE AL M7 -ter Flow - 713 Cmut CALCULATED AMOUNT OF SE AL 30.7 cu.ft.e

35.7 cu.ft.ACTUAL AMOUNT OF SEAL

WELL DEVELOPMENT

TYPE OF DEVELOPMENT Intermittent Ptrping

DEVELOPING TIME 7 hours AMOUNT OF MATERIAL REMOVED <0.01 qu_,ft. (est)

SAND CONCENT R ATION: (ppm by weigiht)
DURING DEVE LOPMENT SPECIAL CONDITIONS nonn

FIRST TEST . 1.6 ,
_ _ _ _ _ _

SECOND RETEST. _ _ . __ .____
-.

THIRD RETEST

STATIC WATER LEVEL 21.0'/613.8 DATE 4/22/82 EDUCTOR SETTING NA

SUBCONTR ACTOR SUBMITTALS:

Revision 14
MICHIGAN DEWATE RING WELL RECORD 0 12/e2

. . D. JhmD.9-829 GEOLO ST/HYD R GEOLOGIST

G7 39



s -

PMGJtC1 JOS NO. SME tT It;O. YUt LL 8eO.

WELL LOG =='=o 2 n>0 1 o, 2 s-2

*

' says COORDINATis

} Only waste Building S4661.1 E381

esov= Courteir o omiLLa R oRiLL uAme Ano uOost eeOLa ssia TOTAt oerrn sAuPLasg
1-21-82 4-29-82 Felley Dewatering Co. Bucyrus-Erie 60L 17" 70.2' 16

Scag g se DI A/LE NGTH/1 LOT EL TOP OF CASING GROvesD SURP Act EL DEPTM/t L GRouesO WATE R LOGGED BY GEOLOGST/MYDROGtOLOG4ST.

6*/23.0'/s18 638.0 634.8 15.42'/619.38 M.D. Johnson /R.J. Kelleh. r

CMf CK E D p r. DATI APPROVODBY: DATE

L.E. Young 6-10-82 W.C. Paris, Jr. 6-18-82

8
w ag

i Lf v Af TON k OESCRIPTION AND CLASS'FICATIO8e h0TES.

O %.e

5

634.8 0
- 0-3.U' Gravel, gray. (Fall) 0-2.0' Used 30" o.D. tapered anger to drill
* through Irost zone.

g

.

_

(. 31. 8 3 -

2.0'-8.0' Drove 19.8* 0.D. casing and cleaned- J.0'-e.5' Sand, orange-brown,
- some gravel. (F211) out with IS* O.D. auger.

2$.
-

628.3 6 . 'a
. b.u'-Ju.0' 611ty Llay, b r. ow n ,
- 3 w2th pebbles, gravel, and Jobbles. t.nd of shift 1 21 82 at 8_____0' - - - - - - - - -.m._____.

7 Ual1) Start of shift 4-27-82
.

10 .M
- - 4

v -

. .

--

M

a

15 - g
- s _ 3-s-82
.

4

N

M

ei-

M

.i

e

~
b

l

W

| W

eimmuni

M

-

- 7
-

i

a

M

Mmuilma

e

4

W

- 8
-

J _

"-

Re v i c i or, 14.

- 12/82
$99.R 35 -

sAnerts Tves trT E vetL1, No,

Grab and baller Only WJHte Hutidin9 N-?
i

I D.9-82h
--

_ - _ _



- -

1

@
PR OJaCT Jos MO. SHEET NO. wt LL NO. |

WELL LOG - - ' = = > >>>o 2- 2 N-2

8
0 notes

-x
stavanon t g - oescairtion ano cLa.ssiescanon

o a I
s

599.8 35
.

.

'

9

- Fall End of shift 4-27-82 at 38.0'
,A 6 . 8 38 _

Lacustrine Start of shitt 4-28-82
," 38.0'-61.0' Sand, brown, fine-

.
grained. (Lacustrine)

40 -
,o .

.

.

.

.

. ,-

.

.

.

45-
"11 -

.

. .

.

.

.

..2
,

-

50-
.

.

.

.-.

.

~

.

-.3

55-

-

.

-. ;,
_

_

_

-[4
.

.

.

' 60-
I Lnd of shift 4-20-62 at 61.0'

------------- - ----

| 57J.6 bl
..| t> 1. 0 ' - 7 0. 2 ' Silty Clay, gray, start of shift 4-29-82

- .

- ' trace very tine- to line-grained
~

|
' sand. (Lacustrine)

Sl5 ;
- ,

\
. ,

65-
- ;/

,

.

. ;- -
- -[

. ,

/ Completed hole 4-29-d2
. % 4. 6 'O.? '''-

|
- T.D.: 70.2', nell abandoned Well N-2A replaces well N-2.

| ~ 5-26-82. See well plugging

[ report.
_

_

i O
wtLL NO.

sAnneta Tves arit

Baller oily Waste BJ11 ding N-?

D . () - 8 2 i PeVicion 14
. 12/82
|



w
PROJECT JOS NO. SMEET NO. WELLNO.

WELL LOG ="=o= ='ao2 7220 1 2 aF

se gg COORO4 NATES

[ Olly Waste Tank S 4661.2 E 385.8

Q] e GUN CouPLEvro omiLLER oRiLL uAKt ANo uOott NOLa size TOTAL orrTM sAuctEs

7-22-82 7-27-82 Felley Dewatering Co. Bucyrus-Erie 22W 17" 70.2' 17

SCREE N DiA/ LENGTH /5 LOT EL TOP OF CA5ING OROUNO SUMP ACE EL DEPTH /EL GROUND WATER LOGGED SY GEOLOGIST /HYCROGEOLOGIST:

6"/23.0'/918 637.6 634.2 49.05'/585.15 L. E. Young

CHECKEDev DATE APPROVED SY: DATE

A. J. Fiksdal 8-1R-82 W. C. Paris, Jr. 8-18-82

8
. ay
h 9 Df 5CR4PTION ANO CLASSIFICATION NOTES.(L f vaTION a

E 3 h
a

634.2 0
. 0-2.0' Gravel, gray. (rill) Well N-2A replaces Well N-2.

- 1 0-2.5' Hand dug starter hole.1

C32.2 2--
- 2.0'-7.0' Sand, brovn, fine- to

coarse-grained, trace fine gravel.
(Fill)

- '

52 2
.

. ,

627.2 7 ~

-

[_ 7.0'-37.0' Silty Clay, brown, trace-
,

~
y fine gravel and fine- to coarse-

grained sand. (Fill)

10 _ 3

$
j -

"
rnd of shift 7- 2 2-8 2 a t 12. 0 '"

7 Fa rT OT s'TiiTt 7-T3- F2 -~ - - - - -- - - - ~~
- -~~""

. p

15 2 4 h
.

|
~

t

...- ,

.

.

2
'

20 - 5
.

- n

.
=

"._.

- .4
.

.

| |".
25 - 6 [**

l . p

|

. .

_ 26.0'- 37.0' Increasing sand content,

- ,

.

~
,

.

*30 - 7
. =

'i _

I:evicicn 14
, .

V' -
-

.

- 12/02
-

0
1; - rnd of shift 7-?3-82 at 15.0'<x,

sawta Tves Srve wt LL NO.

Grab and Bailer Olly Waste Tank N-2A

D.9-82j
--

.-



_ _ _

MS/
PR OJECT JOs CO. SHEIT NO. WE LL NO.

WELL LOG -o-o -~o 2 222o 22 n-a

i
e 8
i E : 0
| stincTion g g g ossCRIPT10N ANDCLAS$1PICATION NOTES.

o a <

| 0

i 599.2 35
Start of shif t 7-26-P2.

37.0'-38.0' Sand and Gravel, brown,.

597.2 37 .
fine- to coarse-grained sand and

._. fine gravel, trace to some silty

596.2 38~ 9_' ,

clay. (Fill) Fill
.8

.

to fine-grained, trace fine gravel,
38.0'-65.0' Sand, brown, very fine- Lacustrine

-

trace organics. (Lacustrine)
40 - l '.g

.

.

- :$h
* End of shift 7-26-82 at 42.0'

f
- Start of shift 7-27-82

1 .

*
.

45 21 ?

.

.

.

_~t

.-..

- 1 P-6-82
. -

---

50-12h
.

.

.

.

-:.

55 .:
? -16

.

.

.

~

-- ..

.

60~
.14.
.

.

M

._r

6
-

* -15 :

509.2 6C_
p/-

. 65.0'-70.2' silty Clay, gray,
- ,/ laminated. (Lacustrine)
. -

-

I le M
| *'

/ /,-
//<

6 - //,';
'

e
-

..

C rpleted hole 7-27-62
_ _ _ _ __ _ _ _ _ _ _

'' ' ''
564.0 70.7

. T.D. 70.2', See well constructior
- summary.
.

i G
" ELL Mswts Tves siTt

Bailer Oily Waste. Tank N-2A

I:evisicn 14D.9-82k
12/82



WELL CONSTRUCTION SUMMARY
W2A[] MIDLAND UNITS 1 AND 2 JOB NO. 7220 WELL NO.

u )
's._ /

SITE Dily Waste Tank COORDINATES S 4661.2 E 385.8

DATE STARTED 7/28/82 DATE COMPLETED 7/30/82

GEOLOGIST /HYDROGEOLOGIST A. J. Fiksdal INSTALLED BYKelly Oontract Dcsaterb Q.

635,7 EL OF TOP OF ! EL TOP OF PVC 637.6
i

- C_ WELL CASING-

%" RISER PIPE

Steel . _ GROUND 634.2
@/6 %\'// E LEVATION

Casin8 TEMPORARY
"BACKFILL

E L/D E PTH 10 F NAl .

CENTRALIZER'

SDR 21 PVC WELL CASING
~_

, (TEM POR ARY)6" NOMINAL DI AMETER _

EL/ DEPTH OF 627.3/6.9'
r-

-

TOP OF.

?Q i. ... GROUT SEAL*-

e i
-

-

,.

618.1/16.]'Ct. OF _j g, EL/ DEPTH,

'
%" SCHEDULE 40 e a.^

i.,TH E RMOPL ASTIC - := ';*
RISER PIPE

,
;.

*

' "

l i

- ',. v, 17n
. . .

(m
-

.. '

'.' : | HOLE DIAMETER=
Nj * GR AVEL FACK GR ADATION: $j

*

,

-

,1{..

s' r.

EL/ DEPTH OF TOP OF 604.3/29.9'SIEVE SIZE $ L
SPECIALLY GRADEDDESIGNATION ACCEPTABLE RANGE ? c

(NO.) OF % RETAINED A L^K* 598.0/36.2'
_ DEPTH ( OF

4 0 10 c. I
~

l CENTRALIZER
EL/ DEPTH OF TOP 596.4/37.8'6 0 14 _ _.

8 6-22 .:
12 14 31

, OF WELL SCREEN;_

. r z= : ' ,*
16 24-40 TT=E
20 35 51 T=5i **

30 51-67 C-32 . *

40 87-100 Mdi5 *

. S$ -

mgii;=

6" NOMINAL DIAMETER N3 - - 593.1/41.1',

# 18 CONTINUOUSLY SLOTTED '.t +.5=2:= - '

EL/ DEPTH % OFPVC WIRE WOUND WELL SCREEN i* =z = !
'

SCHEDULE 80= - _ . -- -

U* g- ;;_;; , PVC COUPLINGS 582.9/51.3',

- [N - w/ centralizer' - ,-

555-6'

- - MMi* h- ,

, 54 .E-=2 -
. EcVisior. I4,

15 f.' 12/C2-

.:gg .

K2-'
,

. EL/ DEPTH OF BOTTOM 573.4/60.8'.

.=~~

OF WELL SCREEN[~] h_ EL/ DEPTH { OF 572.0/62.2'
'V f

~

CENTRALIZER

570.0/64.2' EL/ DEPTH POROUS I* 6" NOMINAL DI AMETE R, ;

STONE PIEZOMETER TIP = '

SDR 21 PVC WELL CASING
564.2/70.0'EL/ DEPTH OF BOTTOM OF q f.I EL/ DEPTH OF 564.0/70.2'

PVC WELL CASING AND CAP - ' -- --~'c BOTTOM OF HOLE
(NOT TO SCALE) D . 9-8 21

6.t N



. . .

.

WELL INSTAL 8 ATION DATA SHEET

WE L L N UM B E R __ N-2A

Kelly Contract

PROJECT __ Midland thits 1 & 2 JOB NO. 7220-101 SUBCONTEACTOR Dewatering (b.

COORDINATES S 4661.2 E 3B5 8 SURFACE ELEVATION 634.2

DATE STARTED 7/22/82 DATE COMPLETED 8/2/82 NO. OF SAMPLES 17

TYPE OF SAMPLES Grab and Baller

DRILLING PROCEDURE

CASING DIAMETERS (IN) DRILLING METHOD Cable Tool
70.2'17" DCF" HOLE DEPTHO.Q 17" nCm HOLE DlAMETER

l. D 15 1/4" ncn SPECI AL CONDITIONS N-2A relocated 5.0' east of well N-2.
0.2' of material in bottrin of hole.

WE LL INSTALLATION

CELL SCREEN CONFORMANCE REPORT @ GRAVEL PACK TEST RESULTS @

SCREEN SLOT SIZE 0.018" SCREEN DI AMETER 6" ran SCREEN LENGTH 23.0'

CENTRALIZERS: 16.1', 36.2', 51.3'. 62.2'

LENGTH OF BLANK BELOW SCREEN 9 2' LENGTH OF RISER ABOVE SCREEN 41 7'

53.6 cu.ft.
LENGTH OF GHAVEL PACKED ZONE 40.l' CALCULATED AMOUNT OF GRAVEL PACK

ACTUAL AMOUNT OF GR AVEL PACK 54.5 cit f+- CIRCULATION DURING GR AVEL PACKING @

23.0'
CASAGR ANDE TIP DEPTH EU 2' THICKNESS OF SEAL

TYPE OF SEAL Master Flow - 713 Gmut CALCULATED AMOUNT OF SEAL _ 30.7 cu.ft.
W' 0D**

ACTUAL AMOUNT OF SEAL

WELL DEVELOPMENT

TYPE OF DEVELOPMENT Intemittent Ptrping

7 hours AMOUNT OF MATERIAL REMOVED <0.01 cu.ft. (ut)DEVELOPING TIME

SAND CONCENTR ATION: (ppm by we@t)
DURING DEVE LOPMENT SPECI AL CONDITIONS Meixi water for dewimnt.

FIRST TEST 0.4

SECOND RETEST

THIRD RETEST

STATIC WATER LEVEL 49.05'/585.15 DATE 8/6/82 EDUCTOR SETTING MA

SUBCONTR ACTOR SUBMITTALS: Revision 14
. .

hCICHIGAN DEWATERING WELL RECORD 0
12/02

SUPERVISED BY A.J.Fiksdal
D.9-82m GEOLOGIST /HYDROG_ OLOGIST

c,7 se



r

PROA CT Joe NO. sMEET NO, WELL NO.

WELL LOG =~o == ~o r ma 12 x->
SIT E COORDINATES

e Oily Wante Storare Tank S 4614.7 r 1R?.1
sEGUN COMPLETED ORILLE R ORILL M AKE ANO h80 DEL MOLEST 2E TOT AL DEPTM EAMPLES

V ;-26-82 3-25-82 Kelley Dewatering Co. Bucyrus-Erie 22W 17" 66.9' 16
SCRE EN Dia/ LENGTH / SLOT EL TOP 08 CAMNG GROn esO SURP ACE EL DEPTM/t L GROUND WATE R LOGGED sv GEOLOGIET/HYDROGEOLOGIST.

6"/19.I'/fle 637.6 634.3 15.42*/618.8A M D_3chncon/P t_cmitarac
C+4CKE D sv. DATE APPROVED eV: DATE

L.E. Young 5-14-82 W.C. Paris,Jr. 5-26-82

8

E Li va TKJN g g y"E :
DESCRIPTION ANO CLA8siFICATION NOTES:

0 f. %

5

834.3 o

- 03.0' g y and Cravel, gray. Samples collected from this hole contain arout"

(Fill) used to backfill pilot hole WN-4 at this loca-
-1 tion.

-

631.3 3 - 0-2.0' Used 30" 0.D. tapered auger to drill
- 3. 0 ' - 6. 5 ' Sand, brown, some silt. through frost zone.

5'
. (Fill)

"

'

2.0'8.0' Drove 19.8" 0.D. casing and cleaned
- out with 15" 0.D. auger.

627.9 '5--
- 6.5'-29.0' Silty Clay, brown,with

fine-to coarse-grained sand and End of shift 1-26-82 at 8.0'*

~~ '
some fine gravel. (Fill) Start of shift 3-23-82

-

102 4

.

g

_

. .

. I

.

is- 9~ .
.

_ 5-5-82'

-

.

_

.-

.

.

.

| 20- ,
I

,
-

I ~

.

_

._ a

-
"

-

25- ,

.

2 End of shift 3-23-82 at 27.0'

Start of shift 3-24-82
.

605.3 29
- 29.0'-33.0' Sandy Clay, brown, fine-

30- to coarse-grained sand. (Fill)g

'

Fill
*

. 33' '

'*

7 3 3. C ' - 6 7. 0 ' Sand, brown to grav. Lacustrine Y *

|
- fine- to medium-grained. 12/C2

l 35 - (Larustrine)enq_3,

r weLE vyrt snt M E W-

frab and Pailer 011y Waste Storage Tank N-3

D.9-62n

.- _ - --_- - -
-- - - -



-

us/
PROJECT JOO NO, SMEET NO. WE LL EO.

WELL LOG i
==o == =o r n= 2-2 -3

8
s

h {w V otscmPT10N ANO CLA188P6 CATION NOTES.
atavaTioN

s a !
5

599.3 35

.

.

- 9 i
.

. .

-

-10c.
"" #" "* -E"A "# "h'#' 3*'# ''

40 -i:
- Start of shift 3-25-82
.

.11 :

.

-- .

.

.

45 ~ .

.12 :

-

.

__.

.

.

50 ~
.:3 :

.

.

.

-- ;

.

.

.

55 -|4
..

.

.

.

_

_ :

.

.

60 ~
.I'

|
-

~

t

.

_

__ .

.

.

| e 5 _";6 '-

- Completed hole 3-25-82
567.4 66 . 9 ",._ .c

* D. 66.9',See well construction See sample extrusion and field log of oitot
.

hole WN-4
- summary.

.

.

| 70 -
1 .

.

.

1
-

1
-

, -

O:
"' LL "O-

SansPLa Tven siTt

Batler 011v Waste Storage Tank N-3

I'' d V i G i O D 14D.9-820
12/82,

'
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WELL CONSTRUCTION SUMMARY
3'p MIDLAND UNITS 1 AND 2 JOP NO. 7220 WE LL NO.

t J

%./
SITE Oily Waste BuildinR COORDINATES S 4614.7 E 387.1

DATE STARTED 4/1/82 DATE COMPLETED 5/5/82
GEOLOGIST /HYDROGEOLOGIST A. J. Fiksdal INSTALLED BYKelly Contract Dc%'aterino (b.

636.0 EL OF TOP OF _ EL TOP OF PVC 637.6
=

~ WELL CASING%" RISER PIPE

Steel . - _ GROUND 634.3

I M P- TEMPORARY
"BACKFILL

{ y E L/ DEPTH $ O F 625.6- - /8,7'
CENTRALIZER

SDR 21 PVC WELL CASING
-

(TEMPOR ARY)6" NOMINAL DI AMETER _

EL/ DEPTH OF 629.8/4.5'
TOP OF

*-
?./ f..

=
.. .

GROUT SEAL
g . . , .

-

j _ EL/ DEPTH Q OF 612.4/21.9'
.

%" SCHEDULE 40 * *

fTHERMOPLASTIC & a- g.,
RISER PIPE *

* ^
. 3

... ..

s 1 i
- 't

-gi 17"p .. '

*-

'

| HOLE DIAMETER. =

Cl * GR AVEL PACK GR ADATION: $y. '..',1,
,, ..~ ,,

SIEVE SIZE
' T:- t EL/ DEPTH OF TOP OF 609.7/24.6'

DESIGNATION ACCEPTABLE RANGE .
= SPECIALLY GRACED

(NO.) OF % RETAINED GRAVELPACK*
l EL/ DEPTH (. OF 594.0/40.3'i _

| CENTRAllZER
j

r'4 0-10 -

* EL/ DEPTH OF TOP 592.4/41.9'6 0 14 _..

8 6 22
12 14-31 6._ __

. OF WELL SCREEN:_= . . .

16 24-40 ==-- :''
_

*
20 35-51 Nc---* *

30 51 67 F M~. *

40 87-100 -MM - ---

' *

w__ . . -.
6" NOMINAL DI AMETER KCR NA.

-

' '# 18 CON TINUOUSLY SLOTTE D "$ i EE-
DEPTH E OFPVC WIRE WOUND WELL SCREEN bg=4 -,,.|

==L=m.
_c._ s-g ..-*

PVC COUPLINGS 582.9/51.4'.

Mit ..

22-_f2
~. hy f,)

. p=w *.'- tz6 4

x. == .-.

;- Q_q_ *

w =_
555.~

OF WELL SCREEN
EL/ DEPTH OF BOTTOM 57't t/A1 n'

- -

[D J_ l EL/ DEPTH E OF 571.9/62.4'
y) L | CENTRAllZER

STONE PIEZOMETER TIP|
j|.. _? 6" NOMINAL DI AMETER570.4/61.9' EL/ DEPTH POROUS '

i

- ' SDR 21 PVC WELL CASING
567.1/6 7. 0'F L/ DEPTH OF BOTTOM OF . ; i EL/ DEPTH OF 567.3/67.0'~ PVC WE LL CASING AND CAP BOTTOM OF HOLE

(NOT TO SCALE) D . 9-8 2p I'cvinion 14
W 'J: 12/ L a



f

.

WELL INSTALLATION DATA SHEET
/ WELL NUMBER N-1

Kelly (bntract
PROJECT _ Midland thits 1 & 2 JOB NO. 7220-101 SUBCONTRACTOR NteM W.

S 4614.7 E 387.1 SURFACE ELEVATION 634.3COORDIN ATES

DATE STARTED 1/26/82 DATE COMPLETED 5/13/82 NO. OF SAMPLES 16

TYPE OF SAMPLES _ Grab and Bailer

DRILLING PROCEDURE

CASING DIAMETERS (IN) DRILLING METHOD. Cable 'Ibol

O.[1 17" ncm HOLE DI AMETER 17" ntn 67.0'HOLE DEPTH

l. D. 15 1/4" rm SPECI AL CONDITIONS 0-8.0 ' used 19. 8" O.D. casinc .
0.l' flushed frcm hole durino cleanino.

WE LL INSTALLATION

CELL SCREEN CONFORMANCE REPORT @ GRAVEL PACK TEST RESULTS @
l9*l'SCREEN SLOT SIZE 0.018" SCREEN DI AMETER 6" ncn SCREEN LENGTH

CENTQALIZERS: 8.7', 21.9', 40.3', 62.4'

6.0'LENGTH OF BLANK BELOW SCREEN LENGTH OF RISER ABOVE SCREEN 45.2'
42.4'LENGTH OF GR AVEL PACKED ZONF CALCULATED AMOUNT OF GRAVEL PACK 56.7 cu.ft.

ACTUAL /JiOUNT OF GR AVEL PALK 53.5 cu.ft* CIRCULATION DURING GR AVEL PACKING @

CASAGRANDE TIP DEPTH 63.9' THICKNESS OF SEAL 20.l'

TYPE OF SF AL Mmter Flow - 713 Gmut CALCULATED AMOUNT OF SEAL 28.9 cu.ft.

ACTUAL AMOUNT OF SEAL 28.1 cu.ft.

WELL DEVELOPMENT

TYPE OF DEVELOPMENT Intermittent Pmping

8 hours AMOUNT OF MATERIAL REMOVED < 0. 01 cu. ft. <,, oDEVELOPING TIME

SAND CONCENTR ATION: (ppm by weight)
. URING DEVELOPMENT SPECI AL CONDITIONS none

FIRST TEST __. O.3

SECOND RETEST. _ . _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ ___

THIRD RETEST _ __

STATIC WATER LEVEL 15.42'/618.88 DATE 5/5/82 E DUCTOR SETTING NA

SUBCONTR ACTOR SUBMITTALS:

RcVicion 14
MICHIGAN DEWATERING WELL RECORD 0 12/82

SUPERVISED BY
A.J. FiksdalD.9-82q GEOLOGIST,riYD ROGEOLOGIST

G7 gQ



'w

PROACT JOS NO. $ME ET NO. M LL NO.

=-o ==o 22'a 2a2WELL LOG -4

I COORDINATES5173

\ 011y Wasta Butiding S 4677.1 E 437.1
\ / CEGU% COMPwE T E D DRaLLER DRILL MAKE AND MODEL MOLESIZE TOT AL DEPTM SAMPLES

V
1-26-82 4-8-82 Kelley Dewstering Co. Eucyrus-Erie 60L 17" 65.5' 17

%RC E N C. N' ?NGTM/ SLOT EL TOP 07 CA8ING QROUNO SURP ACS EL DEPTH /E L GROUND WATE R LOGGED BY GEOLOGe$T/MVDROGEOLOGIST:

6" / .'s . 0 ' / # 18 637.I 633.9 33.0'/600.9 . R _ co 1 1, c / *,_ T. vnt. .m.

cMeca s o my DA TE AreROven ev: DATE

L.E. Young 5-14-82 W.C. Parte Jr. g-?A-R7

8
s

7 f 9 DESCPIPTION AND CLAS$8FICATION NOTE Ss t rvar ON =

E k k
o

633.9 0

- 'l- 2 . 5 ' Cravel, gray, (Fill) Samples collected from this hole contain pea
gravel used to backfill pilot hole WN-4R at t h i e-*

g

L31.4 .5 .
location.

_

-

2 . 5 ' - 6. 5 ' ,S a n,d , reddish brown. fine- 0-2.0' Used 30" 0.D. tapered auger to drill
to coarse-grained, aone fine gravel. through frost zone.

"

(Fill) ,

2 2 . 0'- 8 . 0 ' Drove 19.8" 0.D. casing and cleaned5
- out with a 15" r.D. auger.

627.4 '.5-- 4.

6.%'-33.0* Silty Clay, brown, with~

3

__ l a y e r s. of fine-te, roare.c-grained fnd_pf__g ift 1 - ? h _RLa LP ,0 ' , __ __

u n n el . (till) Start of shift 4-5-R2
.

.

10 - 4

'} ,

v :_ ,

_

~
,

.

.

15 - 5

.

.

n

__

_

.

.

.

.+,

2 0 .-
.

.

.

._

~ F.nd of shift 4-5-82 at 23.0'

Start of shift 4-6-82
-

25
7

.
'

-

.-

-

.

~
>

- ,

.i A

30 -
.

.

P :_
\V 600.4 33[1 ,..

1 4_g_gy
- 33.0'-37.5' Sand, brown, fine- ROViciCl3 }4
* ? grained, little silt. (Fill) 1gfg;

g g

laMPLE TYPE SfTE M LL NO.
Crab and Baller 011y Waste Building N-4

D.9-62r



.

w
PROJECT aOS CC. EME EV CX). ertLL NO.

WELL LOG = = ~ ~ = > "" a '2 x-4

8

s t a vcTech DESCRIPTION AND CLASSIPK ATION NOT E S

5
598.9 n

.

_

"It
Fill37, 5_-_

. $ 9 ;, , 4

.
.

.'|
37.5'-63.0' Sand, brown, fine- b'C"''II"'|
grained, trace silt. (Lacustrine)

-

40 .
" II I End of shift 4-6-?2 at 41.0'
~

- Start of shift 4-8-82
.

-
4

--T 1

-

ed

| 45 -

$ 12)
.

4

i
__ .

0

-

-

-

50 -
!- 13 .

.

.

.

.

__

.

.

~

55 ~

'.
,14 '.

_

'
-

-

-

--..
-

-

-

60 -!5 L
-

.,

.

-

510.9 $3 ~ .

..t3.0'-64.0' Silty Sand, gray, fine-

! 569.9 64 LL. vrained trac e It un i t e (1,acu s t r in e )

f *',, ", * '4.0'-65.5' Sandy Sfit, gray, fine-.

- 'd . ? 'e l crained sand. (1. a c u s t r in a ) enmnietra kn?. L P R?,

- '.D. 65.5', See well construction See samr'e extrusion and field tog of pilot hole
-

su e.ary. WN-4F.
_

-

~

t
-

-

70 -

t
"

-

-

> -

.

d

wtLL NO.
SAWLE TTPt $(TE

N'
Baller Oily Waste Building

D.9-62c Pevisiort 14
1;/02



1

|
WELL CONSTRUCTION SUMMARY l

|'

/ 's MIDLAND UNITS 1 AND 2 JOB NO. 7220 WELL NO. N-4
k,

SITE Oily Waste Building COORDINATES S 4677.1 E 437.1

DATE STARTED 4/20/82 DATE COMPLETED 5/5/82

GEOLOGIST /HYDROGEOLOGIST T.R. Cullen/M.D. Johnson INSTALLED BY Felly Oontract IMterino (b.

EL TOP OF PVC C37.1637.0 EL OF TOP OF _

WELL CASING=-
-

%" RISER PlPE

Steel
. _ GROUND 633.9

g ,fj , ,,7 ,// ELEVATION
Casing TEMFORARY

"BACKFILL

E L/D EPTH 1 O F NA
| CENTRALIZER

t_
'

6" NOMINAL DI AMETER __ (TEM PO R ARY)
SDR 21 PVC WELL CASING

'

EL/ DEPTH OF 627.0/6.9'
TOP OF=-

. . . .y * - GROUT SEALo

.o s y

j _ EL/ DEPTH Q OF 619.6/14.3'
.

^
%" SCHEDULE 40 e.
THERMOPLASTIC is; (.,

"

RISER PIPE *

' , . .,
.,

{75
-9'i 17"/

' HOLE DIAMETER
.

'.* , ,g i =
,

k * GR AVEL PACK GR ADATION: ,: ,,,.1,
|

e'.-p~' y.,
,

EL/ DEPTH OF TOP OF 609.8/24.1'SIEVE SIZE d *

DESIGNATION ACCEPTABLE RANGE ? - -
C SPECIALLY GRADED

| (NO.) OF % RETAINED t GR AVE L PACK *
i _ l EL/ DEPTH ( OF $99.$j34.4,

i

] r
~

l CENTR ALIZER[ 4 0 10 "

I 6 0 14 _. EL/ DEPTH OF TOP 597.9/36.0'.

8 6-22 ''
OF WELL SCREEN====

12 14-31 is==.E ~ ,,
"*16 24-40 Pr= *

| 20 35 51 = - - *

' 30 51-67 -CZ .*.
40 87 100 . ET * *

h-
pf- E
:_M ' 592.7/41.2'T6" NOMINAL DI AMETER .

| a 18 CONTINUOUSLY SLOTTED ' t 2s= = = -
'

_

EPTH OF' PVC WIRE WOUND WELL SCREEN i,- ;,.7

6{_ , PVC COUOLINGS 582.4/51.S'
' .
,

| - @m - w/ centralizer' -

| _, 22554,F*

1 '
r===.

- [Q |. '
iRQ1

I .

.-_

L-
~

9 -
| EL/ DEPTH OF BOTTOM 572.9/61.0'@H- a .
| OF WE LL SCREENq

l i k_ | EL/ DEPTH E OF 571.7/62.2'jV 1 { l CENTR AllZER

569.2/64.7'
STONE PIFZOMETER TIP|

, _- 6" NOMIN AL DI AMETER[L/ DEPTH POROUS
'-' SDR 21 PVC WELL CASING

' *

=.

566.2/67. 7 'EL/ DEPTH OF BOTTOM OF y 4. EL/ DEPTH OF 566.2/67.7'
PVC WE LL CASING AND CAP -- -r BOTTOM OF HOLE

(NOT TO SCALE) D . 9-8 h W i C i r- _l4
u 9; 12/j.



WELL INSTALLATION DATA SHEET
/ WELL NUMBER N-4

Kelly (bntract

PROJECT Midland thits 1 & 2 JOB NO. 7220-101 SUBCONTRACTOR DWaterity1_,%_ _

COOR DIN ATES S 4677.1 E 437.1 SURFACE ELEVATION 637_4

DATE STARTED 1/26/R7 DATE COMPLETED 5/12/82 NO.OF SAMPLES 17

TYPE OF SAMPLES Grab and Bailer

DRILLING PROCEDURE

CASING DI AMETERS (lN) DRILLING METHOD Cable 'Ibol
67*7'17" N HOLE DEPTHO.0 37" n@ HOLE DIAMETER

0-8.0' used 19.8" O.D. casing.l.D l_). V4" UIl SPECI AL CONDITIONS
2.2' flushed frmt hole during cleanino.

WE LL INSTALLATION

CELL SCREEN CONFORMANCE REPORT @ GRAVEL PACK TEST RESULTS @

SCCE EN SLOT SIZE 0.018" _ SCREEN DI AMETER 6" N SCREEN LENGTH 25.0'

CENTRALIZERS: 14. 3 ' , 34. 4 ' , 51.5' 62.2'

39.2'
LENGTH OF BLANK BELOW SCREEN 6_7' LENGTH OF RISER ABOVE SCREEN

LENGTH OF GRAVEL PACKED ZONE CALCULATED AMOUNT OF GRAVEL PACK 58.3 cu.ft.43.6'

58.4 cu.ft. CIRCULATION DURING GR AVEL PACKING @ACTUAL AMOUNT OF GR AVEL PACK

64.7' THICKNESS OF SE AL 17.2'CASAGRANDE TIP DEPTH

TYPE OF SE AL Muter Flow - 713 Gmut CALCULATED AMOUNT OF SEAL 23.9 cu.ft.

ACTUAL AMOUNT OF S2il 28.1 cu.ft.

_

WELL DEVELOPMENT

I TYPE OF DEVELOPMENT Intermittent Pttping

| fDEVELOPING TIME 8 hours AMOUNT OF MATERIAL REMOVED < 0.01 cut _t. (est)

SAND CONCENTR ATION: (ppm by weight) gg
DURING DEVELOPMENT SPECI AL CONDITIONS

FIRST TESTJ.1
SECOND RETEST._ _

THIRD RETEST

33.0'/600.9 DATE 4/8/82 EDUCTOR SETTING NASTATIC WATER LEVEL

SUBCONT R ACTOR SUBMITTALS:

[757$[i" 14 gMICHIGAN DEWATERING WELL RECORD 0

T.R.Cullen/M.D. JohnsonGEOLOG ST/ YDR E OLOGISTD.9-82u
Gv. sQ



.

|
,

-

PROJE C'l JOS NO. SME ET NO. WE LL NO.

WELL LOG t==o = ' *o = 72 = o'
1 1 N5

Es T E COORD4 NATES

j ; oily waste Buildis.g S 4647 E 492'

/ eEGv4 courLETe r ORILL E R DRILL MAKE ANO MODEL MOLE SIZE TOT AL DEPTM SAMPLES

-21-82 1-28-82 Kelley Dewatering Co. Pueyrus-Erie 22w 17" 18.0* 5

(CRE E N De A/LE NGTH/5 LOT EL TOP OP CASING QROUNO SURP ACE EL DEPTM/lL GROUND PATE R LOGGED 0Y GEOLOGISTlHYDROGEOLOGIST.

NA NA 633.9 NA T.R. Cullen/A.J. Fiksdal
CHECaEDev. DATE APPROVED BY: DATE

L.F. Young 8-5-82 W.C. Paris, Jr. 8-5-82

8
E f DESCR8FTION AND CLASSIFICATION NOTES.E LE v A TION g

3 %

$

e, u . 9
'

- O-2.O' Sand and Gravel, gray, 0 2,0* Used 30" O.D. tapered auger to drill
. 1 poorly sorted. (Fill) through frost zone.

631.9 2
- 2.O*-9.5* Sand. red-brown, poorly 2.O'-8.O' Drove 19.8" O.D. casing and cleaned

sorted. (Fill) out with 15" O.D. .s ug e r .-

y

.

5 >

~

6.O' Some gravel

3 End of shift
_ _ _ _ - _-82 at 8.O'1-21

. ; _ _ - - - - - - - - - -

~

Start of shift 1-28-82
9.5~

'

624.4 10 - p, . , 9.5'-13.2* Concre'e . (FiJ1)
/, . 9.

;
.

[-4
g ,

v is

- q4

620.7 13.] 1.3.2*-18.O' Sand y Clay, red-
- brown, low plasticity. (Fill)

15 -
.

, ,

$ 5 bi
K

,~ g" End of shift 1-28-82 at 18.O'
i,Is.9 IH

- T . I) . : 18.O*, well abandoned well N-5A replaces well N-5. "2ee sample- 1-28-82. See well P uggingl extrusion and field log of pilot hole WN-5.
[ regort.
.

.

.

.

.

.

.

.,

.

.

.

.

.

.

.

.

.

-

G
-

.

.

I?UViGiOn 14
- 12/c2

S Ana*tt TT Pt SITE WELL NO.

Grab and Baller Gily Waste Buildiy.g N-5
.

D.9-82v



_

PROJE CT Joe to. SME E Y EO. evt LL ko. {

WELL LOG == ='~2 n= i a- 2 u-Sa,

S4 f f COORDeNAfts

ulldinq S 4642.4 E 491.9^ t lv t'a s t < n
BEGUN CoMPLE T E D DRs LL E R DRILL MAKE AND MODEL HOLE SITE TOTAL DEF!M SAMPLf ?

5-7-92 5-12-82 Kolleo towaterin<1 Co. s uc"ru s-t r ie 60L 17" 70.0' 16

scassN DWLENow at EL Tor oe CAS No omouseo sump Ace at pe PTM/t t onOuND wA ft n LoGce D or osotoossit i :,Ruct otoGisi

f"/23.0'/s18 637.3 613.9 18.0'/615.9 R.J. Ko l l.c he r

CHECIE D BY DATE APPROVED S V: DATE

.L. Youn3 6-10-82 W.C. Paris, Jr. 6-16-82

8

sis <ATion g g y'
*

5
DESCRIPTION AND CLASSIFICATION NOTES

C 5 %

5

633.9 0

| 1 0-1.4' Gravel, gray. (Fill) Well N-Sh replaces well N-5.

1.4_-
,

632.5
1.4'-8.U' Sand, brown, very line- 0-2.0' Hand duq starter bole,

_ to fine-grained, tr ece of medium-
to coarse-grained sand. (Fall)

*

-
2

) 5-

_-_ i

-

- 3

b b ''

o.U'-36.U' Sandy Clay, brown to
* "

. gray, mottled, very tane- to fine-
- grained sand, trace fine gravel.

10-
-

ty3313

- 4

.

-

_

~.~ t.nd of shift 5-7-02 at 14.0
~ _ _ _ _ _ _ _ _ _ _ _ _ _ ' _ _ - - - - - -
. dtart of shift 5-11-e2

15
r,

.

.

.._ ._V_ ',- n i- u
_

1

.

_

l 20-

|
- 6
-

.

-

__

| .
'

.

| 25-
,

\
~ '

_

|
- D

-

1 -

T Y8

-

t 30 - ,

,

_ o
-

_ ncvision 14
12/82,

9 ,

598.9 !s - ,

'
wtLL NO.$2.M"La TYyg BrTE

Gt Th at; I .ler j ; 1. 1;a. t s' l '11 l i! 1 *1ri '>l-
.3

D.9-62w



-os
encuecT | aos mo. swerT wo. wr u no.WELL LOG - ou~i = ~n = 2- 2 s-54

s

d
'

; ;

, i _ s

(_ / h I Ye t s v A ncm oesCRsPTION AMO CLAS$3PKATION =OTEs.3 i-o 3 4

5
'm . 's 35

~
,

.

.

.

~

,, 9 , , ,j 3g Fall
- Jd.u'-lu.u' dand, brown, very Locustrine
- tine- to fine grained.
- ( t,a cu s t r i ne )

40 -

~20i
.

.

-

-_._

-

- End of shift 5-11-82 at 45.0',

.11 . dtart of shift 5-12-82

.

.

--

.

.

t

50 -
~ 2
.

.

G. _

.

__..

.

'

-
.O

i, e,
. 1< .

.

.

.

_

._ .

6 -

|
'

-

t, o_ . , ...

~

.
.

I -

-

--

.

, , ' , _,

1
,

-

- I
-

-
.

-_:
-

=lti
- Completed holu 5-12-62

%).9 -u
. 4.L. 70.u', bee well construction See sample extrusi;9 .nd field log of pilot
.

summary.-

.l. ole WN-5.
.

,~.
-

t ~

\ ,| ~

%1 -

-

sanset e n ee sits
~-

wen no.
. . i t 1. r 4,, I i.. r e , .: 1. I t n< a : . . ., s

D . 'J - 8 2 x E < v i c i c,n 14

12/02



WELL CONSTRUCTION SUMMARY
MIDLAND UNITS 1 AND 2 JOB NO. 7220 WE LL NO. N-5A

OSITE Olly '4aste Building COORDINATES S 4642.4 E 491.9

DATE STARTED 5/21/82 DATE COMPLETED 5/28/82

GEOLOGIST /HYD ROGEOLOGIST,,,, M. D. Johnson INSTALLED BYKelly (bntract Dts'atering m.

EL TOP OF PVC 637.3636.8 EL OF TOP OF _

WELL CASING=
-

%" RISER PIPE

Steci
_ GROUND 633.9

ggfjjg ,//gy/ ~ ELEVATION
CasinR TEMPORARY

-

BACKFILL

EL/D E PTH E O F NA1 ,

CENTRALIZE RI r

SDR 21 PVC WELL CASING
'_

(T E M PO R A R Y)6" NOMINAL DI AMETER _

EL/ DEPTH OF 627.0/6.9'
TOP OFr- , ..

=

'y # GROUT SEAL' .-
, 3. . . . , . .

.. j EL/ DEPTH Q OF 617.8/16.1'

%' SCHEDULE 40 * a.
THERMOPLASTIC H ': '*; g..

RISER PIPE .. ,4
* '

8 .,
..,

*
;

17"
e *:. ' HOLE DIAMETER

* GR AVEL PACK GRADATION: . .,l1.
'

,

-

,

. r.

* _
EL/ DEPTH OF TOP OF 614.0/19.9'SIEVE SIZE I

DESIGNATION ACCEPTABLE RANGE I
~ SPECI ALLY GRADED

(NO.) OF % RETAINED ; GRAVELPACK* 597.7/36.2'
t _ l EL/ DEPTH T. OF

4 0 10 ''| I
~

l CENTRALIZER
6 0 14 / EL/ DEPTH OF TOP 596.1/37.8'_
8 6-22 OF WE LL SCREEN. =-=

12 14-31 -

16 24-40 .ZC -' ' .* *20 35 51 aass .
'=- *30 51-67 .

40 87 100 F==9 -
*

. Mg . .

my +

6" NOMINAL Df AMETER hN- 592.8/41.1'
# 18 CONTINUOUSLY SLOTTED

*= n s=a
PVC WIRE WOUND WELL SCREEN ,i : 15{} ;, , ' ED LE80

h .?. PVC COUPLINGS 582.6/51.3':' -
,

, . assas ..

.

yQp, w/ centralizer
,

,== =;
,- 77 .y
',* 5sra:E 4

*5= =R -
_= i-_

'( IgMM . EL/ DEPTH OF BOTTOM 573.1/60.8'_..,
7- OF WE LL SCRE EN

g [_
EL/ DEPTH 9. OF 571.7/62.2'k

I CENTRALIZER

570.1/63.8'
STONE PIEZOMETER TIP|i

,
'' '

EL/ DEPTH POROUS _- 6'' NOMINAL DI AMETER' *

SDR 21 PVC WELL CASING=

563.9/70.0' EL/ DEPTH OF BOTTOM OF , 4. EL/ DEPTH OF 563.9/70.0':

PVC WELL CASING AND CAP - : BOTTOM OF HOLE
(NOT TO SCALE) Revinion 14

01 22 D.9-82y 12/82

.



WF.LL INSTALLATION DATA SHEET

G/ WELL NUMBER N-5A

Kelly (bntract

PROJECT M M t h itfi 1&2 JOB NO. 722 U 01 SUBCONTRACTOR M tering @.

S 4642.4 E 491.9 SURFACE ELEVATION 633.9COOR DIN ATES

5/7/82 DATE COMPLETED 6/10/82 NO. OF SAMPLES 16DATE STARTED
,

TYPE OF SAMPLES Grab and Bailer

DRlLLING PROCEDURE

CASING DI AME TE RS (INI DRILLING METHOD Cable 'Ibol
70.0'O Q _12"_ncO_ HOLE DI AMETER 17" ran HOLE DEPTH

l. D lE-_1 /S " IF E SPECI AL CONDITIONS none

WE LL INSTALLATION

WELL SCREEN CONFORMANCE REPORT @ GRAVEL PACK TEST RESULTS @

SCREEN SLOT SIZE 0.018" _ SCREEN DI AMETER 6" run SCREEN LENGTH ?L O'

CENTRALIZERS: 16.l'. 36.2' 51.3' 62_2'

d
9.2'LENGTH OF BLANK BELOW SCREEN LENGTH OF RISER ABOVE SCREEN 41.2'

50.1' CALCULATED AMOUNT OF GRAVEL PACK 67.0 cu.ft.LENGTH OF GR AVEL PACKED ZONE

ACTUAL AMOUNT OF GRAVEL PACK 6 3._4_,cu._f t . _ C!RCULATION DURING GR AVEL PACKING @

CASAGRANDE TIP DEPTH .__ 63.8' THICKNESS OF SEAL 13_O'

TYPF OF SE AL Mt9tyt fl_ow -113 Grput _ CALCULATED AMOUNT OF SEAL 17 3_Cu.ft.
ACTUAL AMOUNT OF SE AL 18.4 cu.f_t.

WELL DEVELOPMENT

TYPE OF DEVELu? MENT Intermittent PtEping

7.5 hours AMOUNT OF M ATERI AL REMOVED <0.01 cu.ft. 9n)DEVELOPING TIME

SAND CONCE NTR ATION: (ppm by weight)
DURING DEVE LOPMENT SPECI AL CONDITIONS none

FIRST TEST 0.1

SECOND RETEST _ __ _________

THIRD RETEST _ _ _ . _ _ _ _ _ _ .

STATIC WA T E R L EVE L __18.0'/615. 9 __ D ATE . ._ _ 5/12/82 EDUCTOR SETTING NA

| SUBCONT R ACTOR SUBMITT ALS:
\ji

yyI" 14MICHIGAN DEWATERING WELL RECORD 0

SUPERVISED BY
. D. Jhon

D.9-82z GEOLOGIST /HYDROGEOLOGIST

GT- se



,
,

*w
-

PROA CT I' .48 MO. SMUT NO. wtLLMO.

WELL LOG ====m ao >>= i a' 2 -6

SJ Ya COOROeNATES

East of 011y Waste Building 5 4660.3 E 553.2
BEGUN COMPLETED DRILLE R ORILL MAKE AND MODEL MOLE SIZE TOTAL DEPTM SAMPLE 5

l-26-82 2-2-R2 Kelley Dewatering Ce. B u c y r u s- E r ie 22 W 17" 72.5' 16
$0.0tE N DeAILENGTM/5 LOT IL TOP O8 CASING QROUNO SURP ACS EL DEPTWEL GROUND WATER |L0dGED ev GEOLOGIST /MVDROGEOLOGitT:

6" / 2 2. 6' / f l 8 637.0 634.0 46.77'/587.23 |T.R. Cullen/A.3. Ffkndal
CHECGEDev. DATE APPROVED 07: DATE

W.C. Paris .! r . 5/28/R2t_ r . You,2 s 7.m,

8
. .4g

E tt*f0VtON g DESCRIPTION ANO CLASSIFICATION NOTT S.
*

!s >
5

634.0 0

- 0-2.5' Cravel, gra*-brown, poorly 0-3.0' Used 30" 0.D. tapered auger to drill
sorted, with brown clay. (Fill) through frost tone.

-

y

631.5 2. i 3 . 0*- 8 . 0 ' Drove 19.0" 0.D. casing and cleaned
2. 5 ' - 2 3. 0 ' Clay, red-brown, with out with 15" 0.D. auger.

- fine-to me d ium-g ra ined sand, some
- gravel. (Fill)

5- 2
.

.

A b.'~~ End of.1hift 1-26 P9 at
, Start of shift 1-29-82
.

10 ~
. 3

~

- O
-

.

-

15 -
_

,

.' 4
.

.

._

.

.

20 . ,

.
,

.

.

.

.

6 I I. 0 23-
23.0'-35.5' Sandy Clay, gray, with

* fine-to medium-grained sand, little
"

t some fine-grained sand. (Fill)25 -
. f.
.

.

.

.

._

.

30 ,- End of shift 1-29-82 at 30.n*
,

. Start of shift 2-1-R2

.

.

-

I
--

Revicion 14
12/02

199.0 \33
sauptt wps arTE N NO-

| Crah and Baller East of 011y Waste Building M'

D.9-63



_- -

Pm oJECT Jos NO. SHE ET BeO. MLL NO.

WELL LOG ~~m > ~ 2 n= 2-2 .-.

_,

) 8

-| n eva ru. [ :g :
o..cairfio oeus.mcario =am.

g
O $ 4

i 8 ,

-,
. s,..n 35
so. 5 n . 5._

35.s'-40.0' Silty Clay, gray, little N Till. **"*"'I"'
e - to some sand. (Lacustrine)

_

,

. 9

.

.

.84 . 0 40 2 .
. , ,

4 0 . 0 ' - 7 2 . ', ' Sand, brown-Rtay.

! '
_ _ _ _ _ . _ . . . . . _ . __

~

i
.

fine-to medfun-grained.

| .10
. (Lacustrine).

-

-

M

_

.

45 -._
_

$ _E 3-11-82

4
'

=-

!! ;.-

.

.

9

.

.

? 50 :.
- : 50.0'-60.0' Fine-grained, trace

c oa rse-g r ained s and, fine gravel,- !

g( - occasional pebbles.<
.

12 f

.

. .

1 -

, is -.i

|
~

~

End of shift 2 1-82 at 57.2'

.13 [ 5 tart of shift 2-2-82

'. .

-

W:
_-_|| -6 r,

60.0'-72.5' F in e-g ra ine d , little to- L

- some medium-grained sand, occasional
- '

cobble.
.

14 i

i
~

!

; ; ~5 :_3
.

-

-

'

~l5 c

l -

. 5~

.
-

; O ., ,-::
| .

e.*

_l tv :.
Completed hole 2-2-82-

s

)s61.5 72. 1- T.L. 7 2. 5', S e e well construction
,

b' - summary. ,

.

MLL NO.
Saa*PLE tvPt SITE

Baller East of O!!y Weste Building N-6

Itev i c i n 14D.9-83a 12/82
._. -_ . _ -



WELL CONSTRUCTION SUMMARY
'

MIDLAND UNITS 1 AND 2 JOB NO. 7220 WELL NO. N-6

SITE East of Oily Waste Building COORDINATES S 4660.3 E 553.2
DATE STARTED 2/15/82 DATE COMPLETED 2/23/82
GEOLOGIST /HYDROGEOLOGIST T. R. Cullen INSTALLED BYKelly Cbntract Dewaterino (b.

EL TOP OF PVC 637.0637.6 EL OF TOP OF C WELL CASING'

%" RISER PIPE- =

Steel - GROUND 634.0
W@'//8 f '//g'// ~ ELEVATION

Casing TEMPORARY
"BACKFILL

EL/D EPTH k O F 625.1/8.9'p ' CENTRAll2E R

SDR 21 PVC WE LL CASING
~

. (TEM PO R A R Y)6" NOMINAL DI AMETER _

EL/ DEPTH OF 624.4/9.6'
*.. 'i F-..

- TOP OF.
.

GROUT SEAL
,

. -

. . , .

I. O F 610.6/23.4'j _ EL/ DEPTH t.

CENTRAllZER%' SCHFOULE 40 e n.
THERMOPLASTIC - Va- --

. n -
$.{RISER PIPE '

I
| HOLE DIAMETER4

'

=

* GR AVEL PACK GR ADATION: . -| -|

SIEVE SIZE $"" _
EL/ DEPTH OF TOP OF 605.7/28.3'2 s

DESIGNATION ACCEPTABLE RANGE - -
- SPECIALLY GRADED

(NO.) OF % RETAINED "; GRAVELPACK* 589.6/44.4'
t _ l EL/ DEPTH E OF

-{ r
~

l CENTRALIZER4 0-10 "

6 0 14
_ EL/ DEPTH OF TOP 589.0/45.0'

B ' ''
OF WELL SCREEN.

16 24-40 'MM ''

20 35 51 M =W **'

30 5147 .2==. *

40 87 100 iMMM* -
lji||3|1 .

iiis c'

6" NOMIN AL DI AMETER ". ZFM - 586.0/48.0'
d-# 18 CONTINUOUSLY SLOTTED ^ + *

I
PVC WIRE WOUND WELL SCREEN -s* rgEM : .- EL/ DEPTH t OF

SCHEDULE 80WM "'**
' 9_y _si M. PVC COUPLINGS 576.0/58.0'5i,

'

- =3Eh
-

-

. gg-s,-

.

!. h=== .

~
'

..,, w
.

-

566.4/67.6'7 . .. EL/ DEPTH OF BOTTOM
~ ~ ~ = OF WELL SCREEN 85.9/68.1,

i ! EL/ DEPTH E OF
f I CENTRALIZER

564.3/69.7' EL/DiPTH POROUS ,
*

_- 6" NOMIN AL DI AMETER' *

STONE PIEZOMETER TIP
~

SDR 21 PVC WELL CASING
561.4/72.6'561.4/72.6'EL/ DEPTH OF BOTTOM OF -4-- --4. EL/ DEPTH OF

PVC WELL CASING AND CAP
'

' '

BOTTOM OF HOLE
(NOT TO SCALE) D . 9-8 3b p ev i r:i on 14

c.1- 9 7 17/R7



.

WELL INSTALLATION DATA SHEET

WELL NUMBE R __.Jh6,

I i

V Kelly Contract

PHOJE Ci . Ml 1}arWI I_h_i_t3 } 6 2. JOB NO. . _.722LF _10 L . ___ SusCONTRACTOR haterirg W.3

S 4660.3 E 553.2 634.0
COOR DIN ATE S SURFACE ELEVATION

1/26/82 DATE COMPLETED 6/11/82 NO. OF SAMPLES 16D ATE STARTED

TYPE OF SAMPLES Grab and Bailer

DRILLING PROCEDURE

CASING DI AMETERS (tN) DRILLING METHOD Cable 7bol
72.6'0 0L 31" IFE- HOLE DI AMETER 17" IU" HOLE DEPTH

l.D _11.1/4" IYE1 SPECI AL CONDITIONS . 0-8.0' used 19. 8" O.D. casing .
0.l' flushed fi6ra hole during cleaning.

WE LL INSTALLATION

WELL SCREEN CONFORMANCE REPORT @ GRAVEL PACK TEST RESULTS @
,.

SCREEN SLOT SIZE 0.018" _ SCREEN DI AMETER 6" run SCREEN LENGTH A6'

CE NT R ALIZE RS: 8. 9 ' , 23. 4 ' , 44. 4 ' . 6 8. l'

/ s
i 4

5.0' 48.0'LENGTH OF BLANK BELOW SCREEN LENGTH OF RISER ABOVE SCREEN

44.3' 59.3 cu.ft.LENGTH OF GR AVEL PACKED ZONE CALCULATED AMOUNT OF GRAVEL PACK
57,4 cu.ft. CIRCULATION DURING GR AVEL PACKING @ACTUAL AMOUNT OF GRAVEL PACK

10*7'CASAGRANDE TIP DEPTH 69.7' THICKNESS OF SEAL

29.9 cu.ft.TYPE OF SE AL Master Flow - 713 h CALCULATED AMOUNT OF SEAL

32.6 cu.ft.ACTUAL AMOUNT OF SEAL
|

WELL DEVELOPMENT

TYPE OF DEVELOPMENT IntcITnittent PlJming

6.5 hours AMOUNT OF MATERIAL REMOVED < 0.01 cu.ft.
| DEVELOPING TIME (ut)

'
SAND CONCENTR ATION: (ppm by weight)
DURING DEVE LOPMENT SPECI AL CONDITIONS none

FIRST TEST 0.4

SECON D RE TEST._. ____

THIRD RETEST

! 3/11/82*
STATIC WATE R LEVEL DATE EDUCTOR SETTING

p SUBCONTR ACTOR SUBMITTALS:

() PeVicion 14
MICHIGAN DEW ATERING WELL RECORD 0'

12/c2

SUPERVISED BY
T.R.CullenGEOLOGIST /HYDROGEOLOGIST

D.9-83ccr. ,e

. . _ _ - _ _ _ - - __-
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W

PROJECT JOS LO. SME ET NO. WE LL NO.

WELL LOG ro mou - o= "= o-
1 2 OBS-1

SITE COORDiNATis

Diesel e,enerator f4oildinq S 5128.2 E 348.4

SEGUN COh8PL E T E D Da s LL E R DntLL MAKE AND MODEL MOLE SIZE TOT AL DEPTM SAMPLES

5- 1 1 - f4 2 %-13-82 Kelley Dewatering Co. flucyrHR *Er ie 22W 17" 55.I' 14

SCRE E N Ot A/LE N0YM/5 LOT EL TOP OS CAS.NG QROUNO SURF ACE EL DEPTH /E L GROUND W ATE R LOGGE D S V GE OLOGIS TIM VDROGE OL OGIS T

6 " / 5 . O ' / s I f4 637.7 634.1 15.0'/619.1 M.D. Johnson /A.J. Fiksds!
CHECREDSV DATE APPROVED O Y. DATE

L.E. Young 8-9-82 W.C. Paris, Jr. 4-9-R2

8
'

E 3
DESCRIPTION AND CLAS$181 CATION NOTIS.

E LF Y A TION g g
3 %

5

634.1 0

633.1 1 - g 0-1.0' Gravel, gray, fine to 0-1.5' liand duq starter hole.
--

. 1 coarse some clay and sand.
~

g {(Fill)
- >

1.0'-6.0' Sand, brown, fine- to. y
'

medsum-grained. (F11I)
,

-

-
y n

r, - =

,

#'- -628.1
6 - 6.0'-11.O* Silty Clay, brown,

- some fine- to coarse-grained sand
and fine gravel. (Fill)~

3
-

,-
,

10 -
- End of shift 5-11-82 at 1 1 L _ __ _ _,_ __ _ _ _.

t.2 3 .1 11 - T 11,o .13.0' sand, brown, fine- to Start of shi f t 5-12-82~

coarse-qrain'eWilttle fine gravel .-

(Fill).* % a
021.I L3

, gg 33,o.-32.o' Sandy Clay, brown,
fine- to roarst-qraTned sana.""

. .

(l'i 1 1 ) { ,-l3-H/-
" '

,, .X1 ', " :-

.

I . ,

_

. ,

; .

| 20 - 6
.

I
-

, .

1
-

1

j
--

'
.

.

25 - 7
- x

.

-

. _

.

~

U.

' 30 - % PLViCiOG 14
[ ' ' ,' 12/82
.

602.1 32 '-
* 32.0*-34.0' Sand, brown, coarse- End of shif t 5-12-82 at 33.0'-"

- grained, some fine gravel, little Start of shift 5-13-82
fine- to medium-gratned sand.

600.1 34 -- zgpitt)
599.1 35 d

WELL NO.
SAWLE TYPE $ RTE

ORS-1
Orab an4 M11er Diasal Genereor Buildino

D.9-83d



Y
PROJECT Jos KO. SHEET NO. WE LL NO.

I WELL LOG 'o'^~o u~ irs i >~o 2 722o o>
2 2 085-1

8
- "

s s NOTil:
f L E V A TION ( DESCRIPTION AND CLASSIFICATION

f.o

5

5 r# 9 .1

h 34.O'-36.O' Clay, brown. (Fill) Fill36 "Jc$9g,g
' Lacustrine
36.O*-46.O' Silty Clay, gray, low
P asticity, trace fine- to coarse-l- 11

' grained sand, thin laminations.-

- (Lacustrine)
1

-

40 . ,

__,

.

-

-

1E.

- .

-

'
-

45 ~
,-

588.1 46
'

46.O'-55.1* Clay, gray, plastic,'

,

silt laminations, occasional'
.

13 coarse-grained sand.-

- ' (Lacustrine)
,

- ,

'n D ~
!

"

N- '

: : :e -
/,

~_14
.

-

-

579.0 $5. T.D.: 55.1', see well construc-
- tion summary.

-

-

-

o -

u

-

-

* -

#

I
-

.

| -

. -

I *

M

e

-

-

M

M

-

.

-

| - n

I

! :
i _

~

t-
| \

.

-

'x.s ;

* ELL Na
Sansets Tvet seit

ODS-1Diesel Cenerator Building
n,i i t . i

p.9-83e 1:c"inior. 14
12/82

- _ _ _ _ _ _
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WELL CONSTRUCTION SUMMARY
MIDLAND UNITS 1 AND 2 JOB NO. 7220 WELL NO OBS-1

SITE Diesel Generator Building COORDINATES S 5128.2 E 348.4

DATE STARTED 6/1/82 DATE COMPLETED 6/3/82
GEOLOGIST /HYDROGEOLOGIST M. D. Johnson INSTALLED BYKelly OJntract Dcuatering Q).

EL TOP OF PVC 637.7637.65 EL OF TOP OF C __ WELL CASING-

%" RISER PIPE =

GROUND 634.1Steel #/gv//g s/gu// ELEVATION
Casin8 TEMPORARY

"BACKFILL

k EL/ DEPTH k OF NA,

1 ( CENTR ALIZE R
6" NOMINAL DI AMETER . (TEM PO R A RY)r

SDR 21 PVC WELL CASING
EL/DFPTH OF 628.1/6.0'

. TOP OF- =

?Q f. -.. GROUT SEAL
'.' f- ' ,:s

%" SCHEDULE 40 N

_ EUDEPTH Q OF 626.1/8.0'j.-

a.
TH E R MOPLASTIC -- 2 's; g.,:

RISER PIPE .

' , ,

*

3
' , ' .

.

*-

/
'

| HOLF DIAMETERj

* GR AVEL PACK GR ADATION: :.}t;'

=-

..~ j,g

SIEVE SIZE $ EUDEPTH OF TOP OF 613.0/21.1'4

DESIGNATION ACCEPTABLE RANGE p -

-, SPECIALLY GR ADED
- (NO.) OF % RETAINED GR AVE L PACK *

4 0 10 f
~

l EL/DEF'IH E OF 613.3/20.8'i _

l CENTR ALIZER
6 0 14

_ EL/ DEPTH OF TOP 604.0/30.1'
B 6-22 ;_

''
CF WELL SCREEN

12 14-31
~.g-~d * ',16 24-40

20 35 51 _ . '
*

30 51-67 . g_ .

40 87 100 ; a-=c -

== ..

!5b *

6'' NOMINAL DI AMETER 1CZ NA.

a18 CONTINUOUSLY SLOTTED " e=- *
.

EL/ DEPTH E OFPVC WIRE WOUND WELL SCREEN -.* = + -1 -
'

*- SCHEDULE 80
7- M i"/C COUPLINGS NA.

,

' y=EE.i .
,

1

, :7=+
-, 3 =3 *r.

'.'F- ,''
=- -

.. E&&'

.

3 -._r .-

= _ _ _

| fMM EUDEPTH OF BOTTOM 599.0/35.1'. . .

" OF WELL SCREEN
h_ l EUDEPTH E OF 597.9/36.2,

{ l CENTRALIZER

55 x /37.8' EL/ DEPTH POROUS , _ . ' 6'* NOMINAL DIAMETER'

-

STONE PIEZOMETER TIP
' '' SDR 21 PVC WELL CASING

.

579.4/54. 7' EL/ DEPTH OF BOTTOM OF ,-- 'j. EL/ DEPTH OF 579.0/55.1'|
2

| PVC WELL CASING AND CAP '" BOTTOM OF HOLE
(NOT TO SCALE) D . 9-8 3 f nev i r i o r. 14I

| &9 97 1 ? / P. ?

I

_



u _.

WELL INSTALLATION DATA SHEET

G/ WELL NUMBER OBS-1

O~ :

Kelly Omtract |
PROJECT Midland thits J_L2_ JOB NO. 7220-101 SUBCONTR ACTOR Dwater % 00. '

COO R DIN ATES S 5128.2 E 348.4 SURFACE ELEVATION 634.1

DATE STARTED 5/11/82 DATE COMPLETED 6/10/R2 NO. 0F SAMPLES 14

TYPE OF SAMPLES Grab and Bailer

DRILLING PROCEDURE

CASING DI AME TE RS (lN) DRILLING METHOD. Cable '1bol

0 Q 37" W HOLE DIAMETER 17" nCrn HOLE DEPTH 55.l''

l. D 15 1/4" IVE SPECI AL CONDITIONS 0. 4' of material in bottczn of hole.

WELL INSTALLATION

WELL SCREEN CONFORMANCE REPORT @ GRAVEL PACK TEST RESULTS @

SCRE EN SLOT SIZE 0.018" _ SCREEN DI AMETER 6" nom SCREEN LENGTH 5.O'

- CENT R ALIZE RS: 8.0'. 20.8'. 36.2'

V
LENGTH OF BLANK BELOW SCREEN 19.6' LENGTH OF RISER ABOVE SCREEN _

33.6' 44.9 Cu.ft.LENGTH OF GR AVEL PACKED ZONE CALCULATED AMOUNT OF GRAVEL PACK

39.6 cu.ft. CIRCULATION DURING GR AVEL PACKING @ACTUAL AMOUNT OF GRAVEL PACK

37.8' THICKNESS OF SEAL 15.l'CASAGRANDE TIP DEPTH

TYPE OF SE AL Master Flow - 713 Grw t CALCULATED AMOUNT OF SEAL 20.2 cu.ft.

ACTUAL AMOUNT OF SEAL 23.0 cu.ft.

WELL DEVELOPMENT

TYPE OF DEVELOPMENT Intermittent Ptrping

DEVELOPING TIME 6 hours AMOUNT OF MATERI AL REMOVED <0.01 cu. ft. (est,

SAND CONCE NTR ATION: (ppm by weisjht)
DURING DEVELOPMENT SPECI AL CON DITIONS none

FIRST TEST 1.0
SECOND RETEST.

}
THIRD RETEST _

|

15.O'619.1/ DATE 6/5/82 EDUCTOR SETTING NA[ STATIC WATER LEVEL

SUBCONT R ACTOR SUBMITTALS:

1 MICHIGAN Of WATERING WELL RECORD 0 I'mvicion 14
l 12/82

SUPERVISED BY
GEOLOGIST /HYDROGEOLOGIST M.D. ]hmD.9-839

n os
._.
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"W
PR M CT JOS NQ. SHEET NO. WE LL NO.

WEM WG "'o'^~o u"''5 ' ^~o 2 '2'a 1 a oBS-1^'

SITE COORDINATES

South of Diesel Generator Building S 5177.8 E 325.4

stGUN COMPLE TE D DatLLE R DRILL MAKE AND MODEL HOL181ZE TOTAL DEPTH SAMPlie

5 5-18-R2 7-22-82 Kelley Dewe.tering Co. Bucyrus-Erie 22W 17" 55.7' 14
$CCE E N DI A/LE NGTH/ EL TOP OF CASING OROU'eD SURF ACE EL DEPTM/t L GROUND WATE R LOGGED BV GEOLOGIST /HYDHOGEOLOGIST-

6"/8.2'/#1R 639.5 633.R 44.01'/509.79 M. P. Johnson /L. F. Yourg

CHECGEDsy DATE APPROVED ST: DATE

A. J. Fiksdal 8-18-R2 W, C. Paris, Jr. 0-10 07

8
= .ag

DESCRIPTION AND CL A331FICATION NOTESE LE UOTION g
%

5

633.8 0
- 0-4.0' Sand, brown, medium- to Well OBS-1A supplements well OBS-1.
-

coarse-grained, sone fine gravel. 0-2.8' Hand-dug starter hole.
. (Fill)
_ 1

-

629.8 4 ~
629.3 4. 5 .110L 4.0'-4.5' Concrete, gray. (Fill)1

5 4.5'-18.0' Sandy Clay, brown, with
- fine- to coarse-grained cand, some

fine gravel. (Fill)
3

-

.

.

10 __
_

4 End of shift 5-18-82 at 12.0'

[ Start of shift 5-19-82
-

M

.

._

15.
~

5

bl5.8 18
18.0'-30.0' Sand and Silty Clay,

-
'

~

brown, alternating layers oT Tine-
to coarse-grained sand and silty End o f s hi f t 1- 12-J R._a t_20 Q' __ _. _. __ _. __ _. _20~
clay, with some fine gravel. (Fill) Start of shift 7-20-826

.

.

2 End of shift 7-20-8 2 at 23.0'
~~

Start of shif t 7-21-82
~

a
,

25-
- 7
.

. i

r
.-
__

-

.

- B

603.8 30- L_ Fill

- 30.0*-41.5' Sand, brown, fine- to Lacustrine
-

. redium-grained, trace fine gravel.
[ 9 |. (Iacus trine)

5 ReVicion 14
-

12/02
598.0 35
sAMPts WP srT wtLL ND.

Grab and Bailer Scuth of Diesel Generator Pulldin" OAC-l^

D.9-83h



'
rutOACT jot teO. SMirT N0. - AE LL NO.

WELL LOG -o ==o m n= 22 *s-1a

f !_

f {%d V ossemeTion ano cLassaricarios mores;'
stavation

o a b
,

5

598.8 35
.

.

.

-Lo j
. -

+;. .g.

.
,

.

.

40 . -: .,.;.
. . . . .

592.3 41. '- --

- 41.5'-55.7' S11ty Clay, gray,
- , laminated. (Lacustrine)
.

_12 8-6-82
| .-12 =-

45 -
I. .

|
' End of shift 7-21-82 at 47.0'

s

Start of shift 7-22-82
| _

.

. ,

.13

.

;,

50 .
.

.

p
.._

.

\
-

,
v .

- $ 14; -

t . ,

55 _
'

578.1 55.,
. Comple+ed hole 7-22-R2

|' | T.D.: 55.7', see well construction
. summary.

.

.

.

.

.

.

.

. -

-

.

.

!
-

~

;
-

.

.

.

!

.-

-

-

.

. .

.

.

.

.

.

.

.

tawta Tyre s:Te wett no.

Bailer South of Diesel Generator Bui1 ding CBS-1A

D.9-83i Revision 14
1^/82



WELL CONSTRUCTION SUMMARY
MIDLAND UNITS 1 AND 2 JOB NO. 7220 WELL NO. OBS-1A

O
SITE South of Diesel Generator Building COORDINATES S 5177.8 E 325.4
DATE STARTED 7/29/82 DATE COMPLETED 7/30/82
GEOLOGIST /HYDROGEOLOGIST A. J. Fiksdal INSTALLED BYKelly Contract Dtsaterino Co.

637.9 EL OF TOP Or EL TOP OF PVC 638.5C_ WELL CASING'

%" RISER PlPE r

y/g,fjg f,fg,jf -
GROUND 633.8Steel _

ELEVATION
Casing TEMPORARY

"BACKFILL

E L/D E PTH 10 F
| b ur' CENTRALIZER

'

6" NOMIN AL DI AMETER _ . (TEMPO R A RY)
SDR 21 PVC WELL CASING

-

EL/ DEPTH OF 628.0/5.8'-- TOP OF.

?Q F.. G ROUT SEAL' .-

,o f ' -,:

j _ EL/ DEPTH Q OF 623.3/10.5',

^
%" SCHEDULE 40 4 's.
THERMOPLASTIC --

: ~a; g.,
RISER PIPE ', ;,

*

i. ..

a

i

'

' HOLE DIAMETER 17"'- =

* GRAVEL PACK GRADATION:
'

,.',1,.

e '.-
_ f _ . .

SIEVE SIZE -$ 2 EL/ DEPTH OF TOP OF 609.0/24.8'5 _

DESIGNATION ACCEPTABLE RANGE F -
- SPECIALLY GRADED

(NO.) OF % RETAINED GRAVEL PACK **

4 0-10 r
~

l EL/ DEPTH T. OF 603.1/30.7't._
l CENTR ALIZER

6 0 14
- EL/ DEPTH OF TOP 601.9/31.9'

8 6 22 OF WELL SCREEN
12 14-31 . _g_m -

__

16 2440 ,*

20 35 51 * *

30 51-67
40 87-100 g yj ' --

MM- -

p=m. s : -

6" NOMINAL DI AMETER -

NA.

# 18 CONTINUOUSLY SLOTTED .r - -

EL/ DEPTH T. OFPVC WIRE WOUND WELL SCREEN i-
'

-.=.__=_x_- SCHEDULE 80r __
.' ~ M PVC COUPLINGS NA

*

,

h=== ~'.
*

,
_ _ . - . .

5 -i n -*

' - - - -

*E Revision 14.

';-r 12/82-

E=_
.i MM. .. EtJDEPTH OF BOTTOM 593.7/40.1'
~ m - OF WELL SCREEN

k~ l EL/ DEPTH E OF 591.5/42.3'j

I [_ l CENTRAllZER
590.0/43.S'

STONE PIEZOMETER TIP|i, -- 6" NOMINAL DIAMETEREL/ DEPTH POROUS
''

SDR 21 PVC WELL CASING

' *

=*

578.4/55.4'EL/ DEPTH OF BOTTOM OF g-' --[ EL/ DEPTH OF 578.1/55.7'
PVC WELL CASING AND CAP ' '

r BOTTOM OF HOLE
(NOT TO SCALE) D . 9-8 3 j

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _



h WELL INSTALL ATION DATA SHEET

y/ WELL NUMBE R __ QBS-1A

Kelly (bntract

PROJECT Midland thits 1 6_2_ JOB NO. 7220-101 SU BCONTR ACTOR hateriny W.

S 5177.8 E 325.4 *
SURFACE ELEVATIONCOORDIN ATES

14
D ATE ST AR TE D _5/_18/82 DATE COMPLETED 8/2/82 NO. 0F SAMPLES

TYPE OF SAMPLES Grab arri Bailer

DRILLING PROCEDURE

CASING DI AMETERS (lN) DRILLING METHOD Cable h l

17" UNI HOLE DEPTHO nJ7" nmi HOLE DIAMETER
*

OBS-1A relocated 49.6' south and 23.0' west of15 1/4" nrri SPECI AL CONDITIONSl. D.
OBS-1. O.3' of material in bottcm of hole.

WE LL INSTALLATION

WELL SCREEN CONFORMANCE REPORT @ GRAVEL PACK TEST RESULTS @

SCRE EN SLOT SIZE 0.018" _ SCREEN DIAMETER 6" nctn SCREEN LENGTH 8.2'

CE NT R ALIZE RS: 10.5'. 30.7'. 42_l'
,

v -

15.3' 36.6'
LENGTH OF BLANK BELOW SCREEN LENGTH OF RISER ABOVE SCREEN

30.6' CALCULATED AMOUNT OF GRAVEL PACK 41.0 cu.ft.LENGTH OF GRAVEL PACKED ZONE

ACTUAL AMOUNT OF GRAVEL PACK 41.6 cu.ft. CIRCULATION DURING GR AVEL PACKING @

CASAGRANDE TIP DEPTH 43.8' THICKNESS OF SEAL 19.0'

TYPE OF SE AL Ruter Plcw - 713 Grwt CALCULATED AMOUNT OF SEAL 25.4 cu.ft.

ACTUAL AMOUNT OF SEAL ?R_1 r9 L ff _

WELL DEVELOPMENT

TYPE OF DEVE LOPMENT Intermittent Pty'pini

DEVE LOPING TIME 7 hours AMOUNT OF MATERIAL. REMOVED < 0. 01 cu. f t . g,,9

SAND CONCE NTR ATION: (ptwri tsy weighti
OURING DEVE LOPMENT SPECIAL CONDITIONS _ Added water for deve.lopncnt.

F I RST T E ST _0. 5._.- .__ _ . _ _ ____

SECON D R E T E ST . _ __ _ ____ _. __ _

THIRD RE TEST

44.01'/589.79 DATE 8/6/82 EDUCTOR SETTING E
STATIC WATER LEVEL

| SUBCONTR ACTOR SUBMITTALS:

g;rm u
_C_ N DE..TE R_ LL H _ o

A.J.FiksdalGEOLOGIST /HYDROGEOLOGIST9,9 g3g
c.s ee



-

1
-

) PROJE CT Joe No. swe ti NO. we u No.

WELL LOG ==o u= ' =o r 72 = i o. 2 es-2

g 73 COOROtNATES

Yard East of Turbine Building S 5133 E 520.1
E E Gue; COMPLE TE D DRILLE R DRILL MAKE AND WCOEL MOLISIZE TOT AL DEPTH SAMPLE 5

3-3-82 3-15-82 Kelley Dewatering Co. Bucyrus-Erie 22W 17" 56.4' 13

$CLEEN D1A/ LENGTH / SLOT EL TOP OF CASING GROUND SURF ACE EL DEPTH /E L GROUND nATER LOGGED Sy GEOLOGs1T/HYDROGEOLOGi3T.

6"/12.0'/918 6 34.7 633.8 12.12I621.68 A. J . Fi k s d a l /n' . C . John s on
CMECIEDgy. DATE APPROVED sy: DATE

L.E. Young 5-7-92 W. c . T> , - 4 =, . y.. 5/26/A2

8.,.g
E 6 E VATION g f { DESCRIPTION AND CLASSIFICATION NOTES.

o 7, %

5

633.8 0

- 0-2.0' Sand, gray-brown, with silt 0-2.0' IJsed 30" o.D. tapered auger to drill
; I and fine gravel. (Fill) through frost zone.

#631.8 2
. 2.0 T d" Gravel and Sand. (Fill 2.01a.n' Drove 19.9" O.D. ca s i r.o nut cl n.med

-

2 out wito 15" C.D. auger to 6.0'.

629.8 4-- '

4.0-33.0' Silty Clay, gray to
5] brown, mottled, sorne fine-t

End of shift 3-3-82 at 6.0'
. 3 coa rse-gre.ined sand. (Fill)

. Start of shift 3-11-82
_

.-

.

.

10- 4
.

.

.

1 3-25-82/

13.0' Fine gravel.
~"

- --

End of shift 3-11-82 at 14.0'.

7
5 start cf shift 3-12-A?

5
"

. =

.

.

.

._

.

M

~

b
20-

- ,

.

.

-
|

-
,

.._ i

. i

.

25- 7
-

,

"-

=,.

.

-
,

.

M

=-
,

.

30 - -

. 8
- N
- y End of shift 3-12-P2 at 32.0' __
"

1
" Fill Start of shift 3-15-82- r

600.8 33---'" 33.0247.0' Sand, brown, fine-t
Lacustrine ReviOion 14

. coarse-grained, sore silt.
598.8 35 (Lacustrine) 12 / C ',

sawtfTwf srTe WE LL NO.

W -2Grab and Dailer Yarc' Eas t of Turbine Building

D.9-831



W
PROACT JOS No, SHEET NO. WELL NO.

- - m-> = 22 eS-2WELL LOG

O s,
. .

NOTES.f { y oesCRIPT10N ANO CLASslPICAT10Nt uvarioN
o 1 %

5
598.8 35

. .

'

9

_-
__ .

i5

"O~ 10$
.

.

.

~.- ..,
.

.

~

45- ..

.11(-
-

-

186.8 47
i 47.0'-51.0' Sand, gray, fine-grained,-

- trace medium-grained sand, organics,

,
and silt. (Lacustrine)

12[(5 0_-

82.8 51~ -

b -

\ ~ '
51.0'-56.4' Silty clay, gray, some
fine-grained sand, silt partings.
(Lacustrine)

.13.

. ,

55'
- Completed hole 3-15-82

'
577.4 56 . 4

l T.D. 56.4', see well construction
- summary.
.

.

.

_

.

.

.

.

_

_

.

.

.

_

.

.

.

.

.

_

_

-

I
~

,
-

b -

~ l'evic ion 14

- 12/82--

WELL NO.
sawu TvP s TE

OBS-2Dailer Yard East of Turbine Building

D.9-83r;

_ _ . _ _ .__



WELL CONSTRUCTION SUMMARY
MIDLAND UNITS 1 AND 2 JOB NO. 7220 WELL NO. OBS-2

SITE Southeast of Turbine Building COORDINATES S 5133 E 520.1

DATE STARTED 3/26/82 DATE COMPLETED 4/12/82
GEOLOGIST /HYDROGEOLOGIST A.J.Fiksdal/T.R.Cullen INSTALLED BY Kelly Contract DEN'aterinO (D.

EL TOP OF PVC 634.7634.7 EL OF TOP OF b% WELL CASING'

%" RISER PIPE =

_ GROUND 633.8
Steel g,fjg ,ygjj - ELEVATION
Casing TEMPORARY

-

BACKFILL

EL/D EPTH k O F NA1 ,

CENTR AllZE RY -

6" NOMINAL DI AMETER _
(TEM PO R A RY)

SDR 21 PVC WELL CASING
-

EL/ DEPTH OF 627.4/6.4'
- TOP OF

i- ?g U GROUT SEAL
e.i' ;c

j _ EL/ DEPTH Q OF 623.5/10.3',

%" SCHEDULE 40 e a.
THE RMOPLASTIC i hn. p.

RISER PIPE .

'.3
* '

*;
.

*

/~ T' ' HOLE DIAMETER 17"y =

* GR AVEL PACK GR ADATION:
, .

-
*

Q EL/ DEPTH OF TOP OF 613.4/20.4'SIEVE SIZE ,
:

DESIGNATION ACCEPTABLE RANGE SPECIALLY GRADED
(NO.) OF % RETAINED NADEPTH OF

4 0-10 r
_

| CENTRALIZER
6 0 14 _ EL/ DEPTH OF TOP 602.0/31.8'
B 6-22

'

12 14-31
~ OF WELL SCREEN

''16 24-40 *,
20 35 51 *

.

30 51-67 - - - .* .

40 87 100 :: __
- -

. :-- ..

==- 2. "
* --

=
.- NA6" NOMINAL DI AMETER .

# 18 CONTINUOUSLY SLOTTED ^ 'T --

EPTH T. OFPVC WIRE WOUND WELL SCREEN 3 gg,,.',
* EEE ~ M PVC COUPL INGS 599.2/34.6'.
, ,

= _ ='

'(
~

w/ centralizer
'

.

,

'~
.=E===.:

:.MM T
g3 . , *.

; =m ...

' M. 3*
.=_

52Y1. . EL/ DEPTH OF BOTTOM 590.0/43.8'
7- OF WE LL SCREEN
k_ l EL/ DEPTH { OF 588.4/45.4'
[

~

l CENTRAllZER

586.9/46.9' EL/ DEPTH POROUS i .* 6" NOMIN AL DIAMETER'
,

STONE PIEZOMETER TIP =.
-

SDR 21 PVC WELL CASING
gg 1'EL/ DEPTH OF BOTTOM OF g-- 4. EL/ DEPTH OF 577.4/56.4'

PVC WELL CASING AND CAP - - '' BOTTOM OF HOLE
(NOT TO SCALE) D . 9-8 3 n Fevi.nion 14

o- o 12/82

. _ - _ _ _ _ _ _ _ _ _ - _ _ - _ _ - _ _ - _ - _ _ _ _ _ _ _



WELL INSTALLATION DATA SHEET
/ WELL NUMBER OBS-2

\
Kelly (bntract

PROJECT Midland Units 1 & 2 JOB NO. 7220-101 SUBCONTRACTOR D watering m.

S 5133 E 520.1 SURFACE ELEVATION 633.8COORDINATES

DATE STARTED 3/3/82 DATE COMPLETED 5/25/82 NO. OF SAMPLES 13

TYPE OF SAMPLES Grab and Dailer

DRILLING PROCEDURE

CASING DI AMETERS (IN) DRILLING METHOD Cable 'Ibol
17" nam HOLE DEPTHO Q _J1" naLn_--- HOLE DI AMETER

*

0-8.0' used 19.8" O.D. casing.I.D 11 1/4" IVEl SPECl AL CONDITIONS 1.3' of material in bottan of hole.
WELL INSTALLATION

WELL SCREEN CONFORMANCE REPORT @ GRAVEL PACK TEST RESULTS @

SCREEN SLOT SIZE 0.018" SCREEN DI AMETER 6" nam SCREEN LENGTH 12.0'
10.3', 34.6', 45.4'

CENTRALIZERS:

s

LENGTH OF BLANK BELOW SCREEN 11.3' LENGTH OF RISER ABOVE SCREEN 32.7'

LENGTH OF GR AVEL PACKED ZONE 34.7' CALCULATED AMOUN1 OF GRAJEL PACK 46.5 cu.ft.

ACTU \L AMOUNT OF GR AVEL PACK 44.6 cu.ft. CIRCULATION DURING GR AVEL PACKING @
14.0'CASAGR ANDE TIP DEPTH 46 9' THICKNESS OF SEAL

TYPE OF SE AL Paster Flow - 713 Grmt CALCULATED AMOUNT OF SEAL 25.5 cu.ft.

ACTUAL AMOUNT OF SEAL M 5 < 1 ft _

WELL DEVELOPMENT

TYPE OF DEVELOPMENT Intermittent PLE' ping

8 hours AMOUNT OF MATERI AL REMOVED < 0.01 cu.ft.DEVELOPING TIME g,,,3

SAND CONCENTR ATION: (ppm by weight)
DURING DEVELOPMENT SPECI AL CONDITIONS none

FIRST TEST 1.6

SECOND RETEST _ _ _ _ _ . _ . _ _ _ . _

THIRD RE TEST .

12.12'/621.68 V25/82 EDMe EDUCTOR SETTINGSTATIC WATER LEVEL

O SUBCONTR ACTOR SUBMITTALS:

ReVicion 14
MICHIGAN DEWATERING WELL RECORD 0 12/82

en/A.J. M s M. .
D.9-83o GEOLO ST/ HYDR EOLOGIST

r,t . s e

-



N

PROJECT JOO NO. SHEEY NO. WE LL NO.

ELL WG c''o'a~o u~''s ' a~o 2 roa ia2 ois->

SITE COORDINATES

South Start - up Transformer S 4927.7 E 606. 2
BEGUN COMPL E TE D DRILLE R DRILL MAKE AND MODEL HOLESilt TOTAL DEPTH 5 AMPLE 5

3-3-82 3-22-82 Felly Dewatering Co. Bacyrun-Erie 60L 17" 70.7' 15

SC+.E E N De A/ LENGTH /3 LOT EL TOP OF CASING OROUNO SunFACE EL DEPTM/E L GROUND WATER LOGGED Bv GEOLOG'57/MVDROGEOLOGIST.

6"/26.3'/#18 635.9 634.5 28.95'/605.55 A.J.Fiksdal/P.D. Johnson
CHECKEDDV. DATE APPROVED Sv; DATE

L.E. Young 5-7-82 W.C. Par,. Jr. 5/26/82

8
- ay

." y DESCRIPTION AND CLASSIFICATION NOTES.E LE vaTiON g
%

5

634.5 0

~

0-5.C' Silty Clay, gray, with fine- 0-2.0' Used 30" 0.D. tapered auger to drill
. to . arsc-grained sand and fine through frost zone.
- gravel. (Fill)
~ I 2 . 0'- 8 . 0 ' Provo '9.8" O.D. casing a n <' cleaned

15" o.D. anger.
- out with a
.

.

629.5 3 ,

- 5.0'-32.0' Sandy Clay, brown,
~

2
range, gray, mottled, fine-to

'

coarse-grained sand, some fine
gravel and silt. (Fill)

[~
End of shift 3-3-82 at 8.0'
Start of shift 3-18-82

.

10[ 3
.

.

: O
__

.

.

15[
-

4

.

.

.

.

__

.

.

.

20- 5
.

.

.

.

-

__

1 -

| End of shift 3-18-82 at 25.0*
, a5_A

,

l
.

* Start of shift 3-15 P7
.

.

.

-

~ _1 3-22-82
,

- =

I 7

30_

| 602.5 32
32.0'-66.0' Sand, brown to gray, Lacustrine-

- f ine-grained. (Lacustrine) RCViGion 14
12/02

599.5 35-
"'LL NO-sawu TvPE srTE

Grab and Bailer South Start up Transformer 055-3

D.9-83p



_

Y
PROJECT JOG NO. SHEET NO. WELL NO.

WELL LOG == -ou - -o2 mo 2 o' 2 0 S-3

8
\ * *r

{ { { oEstnierioN ANDCLAS$1FiCATION NOTES:E tE v A Tion
o s. <

5
549.5 35

.

.

.
*

.- ;
_

.

.

-

9 :
- End of shift 3-19-82 at 40.n'

40 -
- Start of shift 3-22-82
.

.

.- :

-
.

.

.

45 ~ 10:{
.

.

"

.

-- : . . ..
- :i:.
.

.

.

50 .!I
'.

.

.

~

.$. G.-

.

.

.

12 '55
.

.

~

-- ;.

.

.

64

'
6 0 --

.

.

.

__.

.

.

14 5
6 5.-.

5 t> R . 5 66 . --

-
' 66.0'- 70.7' Silty Clay, gray.

- (Lacustrine)

-
19'*

,

_ . /.
-

<

70- , Completed hole 3-22-82
'j

5 61. P t . 7-
"

T.D. 70.7*, see well construction
, summary.

)
.

.

M

WELL Na
$ AAsPL E TY Pf SITE

Baller South S t art -u p Transformer OBs-3

D.9-83q Revicion 14
12/82

__ _ _ _ _
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WELL CONSTRUCTION SUMMARY
MIDLAND UNITS 1 AND 2 JOB NO. 7220 WE LL NO. OBS-3

SITE East of Turbine Buildine COORDINATES S 4927.7 E 606.2
DATE STARTED 4/1/82 DATE COMPLETED 4/13/82

GEOLOGIST /HYDROGEOLOGIST T.R. Cullen/A.J.Fiksdal INSTALLED BYKelly Contract Dwatering W.

EL TOP OF PVC 635.96'M.9 EL OF TOP OF C_ WELL CASING%" RISER PIPE
'

g v//g v/pff -
GROUND 634.5

_

Steel g ELEVATION
Casing TEMPORARY

"BACKFILL

EL/D EPTH k O F NAl ,

CENTRAllZER'

SDR 21 PVC WELL CASING
'_

(T E M PO R A R Y)6" NOMINAL DI AMETER _

EL/ DEPTH OF 628.0/6.5'
-- TOP OF
*- ?.h

. ..
=

W.- GROUT SEAL
, .: -

.

620.2/14.3'
. _ EL/ DEPTH Q OF

^
%" SCHEDULE 40 a.
THE RMOPLASTIC ~- ?;i.' (.,

RISER PIPE " '

I.' [3
.,

*

.1 4 ,s'

| HOLE DIAMETER 17"s ? '- :

* GRAVEL PACK GRADATION:
.

SIEVE SIZE 3 EL/ DEPTH OF TOP OF 604.8/29.7'*

DESIGNATION ACCEPTABLE PANGE T
_

SPECIALLY GRADED
(NO.) OF % RETAINED f GRAVELPACK*

i _ | EL/ DEPTH T. OF 600.5/34.0,
j

r
-

| CENTRALIZER4 0 10 "

6 0 14 4
_. EL/ DEPTH OF TOP 596.0/38.5'

8 4 22
~

12 14-31
' ~ OF WELL SCREEN

16 2440 *

20 35 51 * **

30 51E7
40 87-100 =_

* -

74= M . ..

, yty =-
589.2/45.3'

:

6'* NOMINAL DIAMETER L-j.

# 18 CONTINUOUSLY SLOTTED ".? E== = = ' *

/DEP H OF w/cen t raliz(rPVC WIRE WOUND WELL SCREEN ): gg,,.|
', ,M PVC COUPLINGS 579,o/55,5'-

.L===___
.,

.
=_ .

MM, , ,
.-

.
.

' . ' 1- 4
'

; Mk .<

==EEE
=E=E - - EL/ DEPTH OF BOTTOM 569.7/64.8'

~

OF WELL SCREEN
|. EL/ DEPTH E OF 568.6/65.9'
|4j
', CENTRALIZER

567.2/67.3'
STONE PIEZOMETER TIP|.. d 6" NOMIN AL DI AMETEREL/ DEPTH POROUS "

= . ~ SDR 21 PVC WELL CASING
563.1/71. 4 'E L/ DEPTH OF BOTTOM OF '3- -. EL/ DEPTH OF 563.1/71.4'

PVC WELL CASING AND CAP
, ~3- '# BOTTOM OF HOLE

tNOT TO SCALE) Pevirion 14
. ,

0 - 93 D.9-83r 12/81



.

WELL INSTALLATION DATA SHEET

G/ WELL NUMdER OBS-3

Kelly Cbntract

PROJECT Midland LT11ts 1 & 2 JOB NO. 7220-101 SUBCONTRACTOR MWM CD.

S 4927.7 E 606.2 634.5COORDINATES SURFACE ELEVATION

3/3/82 DATE COMPLETED 5/11/82 NO. OF SAMPLES 15DATE STARTED

Grab and BailerTYPE OF SAMPLES

DRILLING PROCEDURE

CASING DI AMETERS (IN) DRILLING METHOD Cable 'Ibol
17" DG" HOLE DEPTHO [1.17" DOU HOLE DIAMETER

*

0-8.0' used 19.8" O.D. casing.1. D 3 U4" ryIL______ SPECI AL CONDITIONS
0.7' flushed fran hole during cleaning.

WE LL INSTALLATION

WELL SCREEN CONFORMANCE REPORT @ GRAVEL PACK TEST RESULTS @

SCREEN SLOT SIZE 0.018" _ SCREEN DIAMETER 6" nun SCREEN LENGTH 26.3'

CENTR ALIZE RS: 14.3'. 34.0'. 45.3' 65 9'

6.6' LENGTH OF RISER ABOVE SCREEN 39.9'
LENGTH OF BLANK BELOW SCREEN

41*7' CALCULATED AMOUNT OF GRAVEL PACK 55.7 cu.ft.LENGTH OF GRAVEL PACKED ZONE

ACTUAL AMOUNT OF GRAVEL PACK 59.4 cu.ft. CIRCULATION DURING GR AVEL PACKING @

CASAGRANDE TIP DEPTH 67.3' THICKNESS OF SEAL 23.2'

TYPE OF SEAL KMtgr Flow - 713 Grout CALCULATED AMOUNT OF SEAL 31 9 Cn ft-

ACTUAL AMOUNT OF SEAL 35 ~1 m fF-

WELL DEVELOPMENT

TYPE OF DEVELOPMENT Intelmittent Ptrping

7 ho'trs AMOUNT OF MATERIAL REMOVED <0.01 cu.ft. (,,,3DEVELOPING TIME

S AND CONCENTR ATION: (ppm by weight)
DURING CEVELOPMFNT SPECI AL CONDITIONS none

FIRST TEST 0.7

SECOND RETEST __ _ . . _ _ _ _ _ . _ _

THIRD RETEST . _ _ _ _ _ _ _ _ . _ _ _ _
_

STATIC WATE A LEVEL 28.95'/605.55 DATE 3/22/82 EDUCTOR SETTING NA

O SUBCONTR ACTOR SUBMITTALS:
revision 14

MICHIGAN DEWATERING WELL RECORD 0 12/f>2

G OLO ST H DR OLOGIST
D.9-83s

.- _ - . .-. - - _ .- -. _ --- - - - . - . __ ._



-
PROJECT JOs NO. SMEET NO. Wat NO.

WELL LOG =~u='a> 72= o-
1 2 ces.5

COORDINATESLtTE

Auxiliary Building Train Bay S 4670.8 E 324.7

BEGUN COMPLETED DRILLER DRILL MAKE AND MODEL MOLE stIE TOTAL DEPTH SAMPLES

1-20-82 4-6-82 Kelley Dewatering Co. Bucyrus-Erie 60L 17" 53.4* 15

$CLEEN DIA/ LENGTH /5 LOT EL TOP OF CA& LNG QROUNO SURF ACE EL DEPTH /EL GROUND vsATER LOGGED BY GEOLOGIST /HYDROGEOLOGisT;

619.2 634.4 18.0*/616.4 T.R. Cullen/R.J. Kelleher6"/A.7'/s1R
CHECIED BY. DATE APPROvtD BY: DATE

A.J. Fiksdal 6-11-82 L.E. Young 8-5-82

8Ag =
" 9 DESCRIPTION AND CLASSIFICATION NOTES.E LEvaTION a

E f
4

5

634.4
- 0-2.0* Gravel, gray, coarse, with Samples collected from this hole may contain

632.4 -
1 unsorted sand. Roadbed. (Fill) pea gravel used to backfill pilot hole OW-5

located 1.O' east of 085-5.2 -

2.0'-8.0' Clay, brown, orange,-

. mottled, with fine- to coarse- 0-2.0* Used 30" O.D. tapered auger to drill
- grained sand, some gravel, through frost zone.

2 pebbles, occasional cobbles.
5 - (Fill) 2.0'-8.0' Drove 19.8" O.D. casing and cleane-i

out with 15" O.D. auger.

.

5 End of shift 1-20-82 at 8.O'
626.4 - - - - - - - - - - - - - - - - - - - -

. 8.0'-26.0' S,e nd , light brown to Start of shift 4-5-82
- brown, very line- to medium-

3
10 "- grained,subangular, poorly sorted.

, (Fill)
.

.

.

.

.

15 . 4
.

.

Fnd of shift 4 18.0*_ _._ _ - - _ _- 5- 8 2 a t
~~

7 .4 _s .P 2 - - - - - - -

:- Start e6 shift 4-6-92
.

20 -

2 5 22.0'-26.0' Sorne coarse-graired
nand and fine gravel.-

i

._ i

.

.

25 - 6
.

'26.0'-26.5' Conrete. (Fill)60H.4 p
607.9 '

,,_

." 26.5'-44.0' Silty Ciny, light
- 7 brown to brown, mottled, fine- -

- grained sand, fine gravel. Low
" plasticity. (Fill)

30 -
.

.._

.

8 ncvicicr. 14 W. .

.
,

- 12 /,fs 2
599.4 .

wtLL NO."
,n,

OBS-5
Grab and Bailer Auxiliary Buildina Train Bay

D.9-83t



utg/
Pn(UECT JOG NO, SME ET NO. WELL NO.

WELL LOG ===o= =or = -
2 2 ODS-5

_ . ,

8
. s

f { { otecnervioN ANocLAssiPicaTion NOTES-
g t e v a tion

0 1 g
a

599.4 35
-

.._

_

.

* _ 9
|

-

'

40 ;
.

_

m

i .__

-

_

~1C
-

590.4 44
45 -

' 44.0*-53.5' Sand, brown and
~1I
~

yellowish brown, fine- to coarse-
,_

grained, trace clay. (Fill)

~12
_

_ ,

[l3
.

50 -_
-14 i

._

~15 i

'

Completed hole 4-6-82i
,

S M .9 52.5. T.D.: 53.5', see well construc- See sample extrusion and field log of pilot I

- tion summary. hole ow-5.
.

-

-

_

} .

| ,

_

l -

.

1
_

t

~

i

| A
-

|
-

~

1 .

6 -

-

-

M

| -

1 -

' -

.

.

-

.

_

1

4

wf LL NO.
SAMPLE TTPt stTE

|

Hailer Auxiliary Buildina Train Bay Ons-5'

noviclon 14D.9-83y
'2/02



_

WELL CONSTRUCTION SUMMARY
'

MlDLAND UNITS 1 AND 2 JOB NO. 7220 WELL NO. OB S- 5

SITE Auxiliary Building COORDINATES S 4670.8 E 324.7

D A? F. STARTE D 5/14/82 DATE COMPLETED 5/27/82

GEOLOGIST /HYDROGEOLOGIST M. D. Johnson INSTALLED BYKelly OJntract Dewatering Cb.

637.4 EL OF TOP OF _ EL TOP OF PVC 638.2
r

~ WELL CASING%" RISER PlPE

Steel
_ GROUND 634.4

ggqg ,,fg,jj - ELEVATION
Casing TEMPORARY

7BACKFILL

EL/D EPTH R OF 630.2/4.2*i ,

CENTR ALIZE R
6" NOMINAL hiAMETER (TEM PO R A RY)

~

SDR 21 PVC Wl:LL CASING
EL/ DEPTH OF 625.9/8.5'

--
-

TOP OF.

$ 4.. GROUT SE AL' .-

a3
' ;:

.- j i EL/ DEPTH C. OF 612.5/21.9't

%' SCHEDULE 40 h
^

a.
'

'8- g..
"THE RMOPLASTIC ;

RISER PIPE .

*5 !.#
* '

.

*
. .

17"*I | HOLE DIAMETERi .

.,.'1.

=

* GRAVEL PACK GRADATION: | c
'

,

s' : e.

h'b.
EUDEPTH OF TOP OF 602.5/31.9'SIEVE SIZE ** _

SPECI ALLY GR ADEDDESIGNATION ACCEPTABLE RANGE
-

(NO.) OF % RETAINED z GRAVELPACK*

4 0 10 c. r
_ | EL/ DEPTH C OF 592 3/42.l'

t L
i CENTRALIZER

EL/ DEPTH OF TOP 590.8/43.6'6 0 14
_', OF WELL SCREEN

e

8 6-22 AS*

12 14-31 ,9===

16 2440 E-i-3 " ' '
20 35-51 'Si'Ti

* *

30 51-67 isWC
40 87-100 . Q{ ;

-

WE =

=2_=_- =-

6" NOMINAL DIAMETER ".. g r - NA
#18 CONTINUOUSLY SLOTTED '0 -'

EPTH q OF=

PVC WIRE WOUND WELL SCREEN i: Mg (,'

. sh _- M PVC COUPLINGS NA
*
,

t~ ~s .

.' ' hU-d' - -
**- WE 5-'

*

. . I AE ' - Revicion 14

. .. M93 12/82*

,

-
.

-- ._g
s ' =5ff -

SR2.0/52.4'I;[N ._~_. EUDEPTH OF BOTTOM
~~

OF WELL SCREEN

h EL/ DEPTH E OF __NAi
I p CENTRALIZER

381.0/53.4'
STONE PIEZOMETER TIP|.

? 6" NOMINAL DI AMETEREL/ DEPTH POROUS _'
'

,

SDR 21 PVC WELL CASING=

581.0/53.4' EL/ DEPTH OF BOTTOM OF -

4. EL/ DEPTH OF 581.0/53.4'. - _
PVC WELL CASING AND CAP ' -- -- ' -

BOTTOM OF HOLE
-~

(NOT TO SCALE) D . 9-8 3v
..

- __ -- - -



WELL INSTALLATION DATA SHEET
OBS-5/ WELL NUMBERo,

d Kelly (bntract

PROJECT _ Midland thita 1 & 2 JOB NO. 7220-101 SUBCONTRACTOR h atering 00.

COO RDIN ATES S 4670.8 E 324.7 SURFACE ELEVATION 634.4

D AT E ST AR T E D _ __1/.2.0/.82 DATE COMPLETED __6/_]/_82 NO.OF SAMPLES 15 _

TYPE OF SAMPLES Grab and Bailer

DRILLING PROCEDURE

CASING DIAMETE RS (lN) DRILLING METHOD Cable 'Ibol
53.4'O [1 37" IM HOLE DIAP>ETER 17" ntrn _ HOLE DEPTH

l. D. 15 1/4" rm SPECl AL CONDITIONS 0-8.0' : sed 19. 8'' O.D. casing,

WE LL INSTALLA1.ON

WELL SCREEN CONFORMANCE REPORT @ GRAVEL PACK TEST RESULTS @

O'0'
SCREEN SLOT SIZE 0.018" _ SCREEN DI AMETER 6" Im SCREEN LENGTH

* ' * ' *
CENT R AllZE RS:

#' 1.0' 47.4'LENGTH OF DLANK BELOW SCREE N LENGTH OF RISER ABOVE SCREEN

21.5'LENGTH OF GRAVEL PACKED ZONE CALCULATED AMOUNT OF GRAVEL PACK 28.7 cu.ft.
26.7 CU.ft. CIRCULATION DURING GR AVEL PACKING @ACTUAL AMOUNT OF GRAVEL PACK

CASAGRANDE TIP DEPTH THICKNESS OF SEAL 23.4'*

TYPE OF SE AL Kuter Flcw - 713 Grout CALCULATED AMOUNT OF SEAL 31.3 cu.ft.

ACTUAL AMOUNT OF SEAL 35.7 m ft.

WELL DEVELOPMENT

TYPE OF DEVELOPMENT IntermittOnt PtJTping

DEVELOPING TIME 8 hours AMOUNT OF MATERIAL REMOVED <0.01 cu.ft. (ut)

SAND CONCE NTR ATION: (ppm by weight)
DURING DEVELOPMENT SPECf AL CONDITIONS _ __rv3nn

FIRST TEST O.7 _ _ _ _ _ _

SECOND RETEST. _

THIRD RETEST __

STATIC WATER LEVEL 18.0'/616.4 DATE 4/5/82 EDUCTOR SETTING NA

SUBCONTR ACTOR SUBMITTALS:
; ReVicion 14
\ MICHIGAN DEWATERING WELL RECORD 0 12fe2

SUPERVISED BY M.DJhm
GEOLOGIST /HYDROGEOLOGIST

y.se D.9-83w

-. - ,- -
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PROJE C Y Joe i O. SHEEY NO. WE LL NO.

WELL LOG === = =o 2 nao 1 OP 2 <m s _ ,

SIT E COOROtN A TES

East of Auxiliary Bu11 din 4 S4706.7 E398.1

SEGUN COMPLETED ORILLER DRILL MAKE AND MOOEL HOLI SIZE TOTAL DEPTH SAMPL ES

3-1-82 5-4-82 Kelley Dewatering Co. Bucyrus-Erie 60L 17" 65.3' 16

SCAEEN DIA/ LENGTH /5 LOT EL TOP 07 CAssNG QROUND SUMP ACE EL DEPTM/EL GROUND WATER LOGGED SY GEOLOGIST /HYDROGEOLOGi$T.

6"/19.I'/s18 636.1 635.0 19.01'/615.99 a.J. Fixsdal/R.J. Kelleh. r

CHEC4E D ev. DATE APPROvt0 3Y; DATE

L.E. Youn9 5-7-82 W.C. Paris, Jr. 6-21-82

8.Jm

E LE V ATION DESCRIPTION AND CLASSIFICATION NOTES

A %

5

635.0 0

- 0 - 2.O' Gravel, gray, with fine- 0 - 1.5' used 30" O.D. tapered auger to
-

1 | to coarse-grained sand. (Fill) drill through frost zone.
"#

633.0 2
, 2.0' - 12.0' Sand, yellow-brown, 1.5 - 8.0' Drove d.P" O.D. casing and

fine- to coarse-grained, trace cleaned out with 15" o.D. auger to 6.0'.
2; fine gravel. (Fill)

-

5--- ,
"

,. _ _ _o f__s_hi_f t 3_-1_8 2 _a t 6.O'End. .

- - - - - - - - - - - -

-
. Start of shift 4-30-82
c-

3

-
:

. *|
'

. >

10 -- sj
-

- 4 *
.

. ,

623.0 12
-~

r[1 12.O' - 37.O' Sandy Clay, brown,/-

/ . mottled, fine- to coarse-grained-

sand, some fine gravel. (Fill)
. 5

15 -
. End of shift 4-30-82 at 16.0'
,

- _ _ _ _ _ _ _ . - - - _ - - - - - ~ ~ - - - -

Start of shift 5-3-82
.

- V
-

-
5-5-82- - :-

- 6 '

20 -
.

-

-
t

.

_

| h

1

| 7

25 - ,

i - /
| . ,

.

_--;.
.

- ,

.

- 6
30 - ,

.

.

-
,

.

- t
,

s Revision 14- 9 '

12/C2600.0 35
*E LL No.SAMETYvE sris

Grab and Baller East of Aax111ary Building CBS-6

D.9-83x
i



! WER WG
mma ,10$ NO. SMEET NO. WE LL NO.

'o'a~o u~''5 ' a~o ' '22o 2 o2 o,s_,
s

w

'stavanON f { { otscnirnoM ANDCLA881NCAn0N NOTES:
- o g <
! 5

60u.0 35

'
598.0 37 ca-

-
'

37.O' - 40.O' Silty Clay, brown End of shift 5-3-82 at 38.O'
- mottled, with sand, trace fine

Start of shift 5-4-82- I t; gravel.(Fill)
- Fill

'es 'i . *> 40
- 40.O' - %.O' Sa n;1, brown, very Lacustrine
- fine- to f i n e-g r a i n ed ,
[ (Lacustrine)i

- 11
.

.

.

.

45--i'
.

.

-

- 12 -

-

.

.

~

n
.

?50--
U.?

f
\ l

- 1:
s. -

.

.

.

SL-':.
I . 14 ..

I 579.0 56 | ----
- - 56.0' - 65.3' Silty Clay, gray,

* - some very fina-grained sand,,

coarse-grained sand.-

.' trace
~

l '-, ( Lacus t r ine)

.

67

. .

. ,

.

- 1,..
. ,

j - r

! ~

Comp 1.eted hole 5-4-82
, 50.7 6 5.- '

. | T.D.: 65.3', see well construc-
! tion summary.

.

_

.

.

.

.

.

.

V-
- ITV10100 14

. .

. l ., , b, 4

. / -

SAmerta TTPt slTE WELL NO.

Dailer East of Auxiliary Building oss.6

D.9-83y



WELL CONSTRUCTION SUMMARY
- MIDLAND UNITS 1 AND 2 JOB NO. 7220 WE L L NO. OBS-6

SITE Auxiliary Building COORDINATES S 4706.5 E 198

DATE STARTED 5/14/82 DATE COMPLETED 5/28/82
GEOLOGIST /HYDROGEOLOGIST M. D. Johnson INSTALLED BYKelly Contract DNaterim m.

637.0 EL OF TOP OF _ EL TOP OF PVC 636.1
%" RISER PIPE :

- WELL CASING

Steel _ GROUND 635.0
*/@'//6 ///g'// ELEVATION

G s iDE TEMPORARY
-

BACKFILL
I

E L/D EPTH k O F NAl ,

CENTR ALIZE R'

6" NOMINAL DI AMETER _ (TEMPO R ARY)
SDR 21 PVC WELL CASING

~

EL/ DEPTH OF 627.2/7.8'
?Q

. .. TOP OFr- =

GROUT SEAL'' .-

4 g
-

.;.

j _

' EL/ DEPTH Q OF 618.0/17.0'. g-

N ALIZER%' SCHEDULE 40 e.
,

TH E RMOPLASTIC ih g.,
~~

RISER PIPE 1 'f*
-

N ..

'

17"
| HOLF DIAMETERs =

* GRAVEL PACK GR ADATION: ..

SIEVE SIZE I 2 E L/ DEPTH OF TOP OF 609.6/25.4'5 _

DESIGNATION ACCEPTABLE RANGE f .
- SPECIALLY GRADED

(NO.) OF % RETAINED GRAVELPACK*

4 0 10 r
_ l EL/ DEPTH ( OF 597.9/37.1'i
-

| CENTRALIZER
6 G14

_ ELJDEPTH OF TOP 596.5/38.5'
8 6-22

12 14-31
'

OF WELL SCREEN
''16 24-40

in!
'

==
a
40 87-100 r_ r * -

. 4Mut .
3%='2~

.-

6" NOMIN AL DI AMETER .[
'

,.
# 18 CONTINUOUSLY SLOTTED

PVC WIRE WOUND WELL SCREEN
.. h= .- EPTH q OF;=gg ,,-'

LE 80=sr=ss .
,. %=a s=s ; . PVC COUPLINGS 586.9/48.1'

' -

s . G-~;;E .
.

5- ^5. . . _
''

- - f--Q_,_
-

'
. = . _

}-,

# .- .

. , *. = = = - -

, _ . _ _ . _qg*. *

'

=_--_: .

M# - EL/CEPTH OF BOTTOM 577.4/57.6'
'~ ~_

OF WELL SCREEN
k_ EF DFPTH E OF 576.3/58.7'
f CENTrl ALIZE R

STONE PIEZOMETER TIP(., _. 6'' NOMINAL DIAMETER574.7/60.3' EL/ DEPTH POROUS ' *

~~'

SDR 21 PVC WELL CASING=

570. 2/64. 8 'EL/ DEPTH OF BOTTOM OF 4. F L/ DEPTH OF 569.7/65.3'z ,

PVC WELL CASING AND CAP - DOTTOM OF HOLE
- - - - - - -

(NOT TO SCALE) h viI: ion 14
p- s2 D.9-632 12/62

.- _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .



i

WELL INSTALLATION DATA SHEET |

p G/ WELL NUMBER m46

Kelly Cbntract
h tering @.

PROJECT Midland Units 1 & 2 JOB NO. 7220-101 SUBCONTRACTOR

.0 a

COO RDIN ATES SURF ACE ELEVATION* *

166/9/82 NO. OF SAMPLES!1!O DATE COMPLETEDDATE STARTED

Grab and BailerTYPE OF SAMPLES

DRILLING PROCEDURE

CASING DI AMETERS (IN) DRILLING METHOD Cable 'Ibol
17" DN HOLE DEPTH A9 l'

O n .J7" nm HOLE DIAMETER
0-8.0' used 19.8" O.D. casing.

l.D__15 1/4" nT1 SPECI AL CONDITION 3 0.5' of material in bottm of hole.
I WELL INSTALLATION

WELL SCREEN CONFORMANCE REPORT @ GRAVEL PACK TEST RESULTS @

SCREEN SLOT SIZE 0.018" . SCREEN DI AMETER 6" nom SCREEN LENGTH 19 l'

17.0', 37.l', 58.7'
CE NTR At.lZE RS:

39.6'
LENGTH OF BLANK BELOW SCREEN 7 2' LENGTH OF RISER ABOVE SCREEN

52.7 cu.ft.
LENGTH OF GR AVEL PACKED ZONE 39 4' CALCULATED AMOUNT OF GRAVEL PACK

ACTUAL AMOUNT OF GRAVEL PACK El G #9' f*- CIRCULATION DURING GR AVEL PACKING @
-

17.6'60.3' THICKNESS OF SEALCASAGR ANDE TIP DEPTH
23.7 cu.ft.Master Flow - 713 Gr w t CALCULATED AMOUNT OF SE ALTYPE OF SE AL

28.1 cu.ft.
f ACTUAL AMOUNT OF SEAL

~.

WELL DEVELOPMENT

TYPE OF DEVELOPMENT Intermittent PLrping

< 0. 01 cu. ft. g,,,,7.5 hours AMOUNT OF MATERIAL REMOVEDDEVELOPING TIME

SAND CONCE NTR ATION: (ppm by weight)
DURING DEVELOPMENT SPECf AL CONDITIONS none

FIRST TEST 5.6 __

SECOND RETEST

| THIRD RETEST

ST ATIC WAT E R LEVEL 19.01'/615.99 DAJE 5/5/82 EDUCTOR SETTING NA

SUBCONTIMCTOR SUBMITTALS:

MICHIG AN DEW ATERING WELL RECORD 0
revicion 14. v
12/02

SUPERVISED BY M.DuT h e
G EOLOGIST/HYDROGEOLOGIST

D.9-84
c,, , g



* e''"" ~' ~ " ' ' ~ " 'JETTING LOG Midland Cnits 1 4 2 7220 1 ** 2 C D- 1
wr= ese.e...,se

South of Diesel Generator Building S 51918 E 209.7
ese -e easun a .%s e.se . ,ee .e . e e n. v e, .,.

12-22-81412-22-01 Loughney Dewatering ca. 12 3/r 633.17 633.6 55.3'

esase. ua. eve e un = -as, s us-e,= m esseveemeen m .. enees,

6*/24.5'/018 6*/29.9' L. E. Youno

I

f''**j"j;',*-* | | |s ****eeu..n

.

633.6 0

75 1.5 -
0-30.0' 511ty to Sandy Clay, brown. 0 .5' hand dug21192720

75 2.2 . (Fill) Started 3etting
- at 14:11,

75 2.1 -

-

75 1.3 -

75 1.2 -

75 0.8 'S
_

75 0.7 -

-

75 1.1
.

75 1.0 -

-

75 0.9 -

10 -
75 2.5 -

-

75 1.1 -

-

75 2.1

77 1.6

77 2.1 -
~

15
75 1.5.

j 75 1.5
*

75 1.0

75 1.0

75 1.1

70 0.4

70 1.3

70 1.2

70 2.2

70 1.2 25
70 1.4
70 2.4

70 1.0

70 2.2

70 2. 0 503.6 30

t aW$.~ .
30.0-55.3' Seed, brown. fine-to70 1.0 "

- Lacustrine

| 70 1.1 -:.-'
radium-gra1 E (Lacustrire), ;;,4i

- Stepped jetting
I
' 70 1.s -p: at 15:07 to re-

21217710 -
- p u r c d er. re-

70 5.5 -|:: started 3etting
at 15:st.:

45 3.2 599.6 35 ,

-e6e me.
, me

| South of ::1esel Generator Suilding 'CD-1
|

Revision 13
6/82

D.9-85



._

7..-.7..
... ....g ; ,

M D*PROJECT ?*1dland Units 1 & 2 JOB NO. 7220-101 SUBCONTRACTOR
,

S 5259.3 E 226.5 *

NATES SURFACE ELEVATION .

12-23-81 12-24-81
DATE STARTED OATE COMPLETED

|

JETTING PROCEDURE

12 3/4"
JETTING PRESSURES:(PSI) HOLE DIAMETER HOLE DEPTH

^ NoneMAX SPECIAL CONDITIONS

AVG

WELL INSTALLATION

WELL SCREEN CONFORMANCE REPORT @ GRAVEL PACK CONFORMANCE REPORT @

.018" 6" 12*9'
SCREEN SLOT SIZE SCREEN DI AMETER SCREEN LENGTH

9. 2 ' , 2 2. 2 ' , 39.1'
CENTRALIZERS:

LENGTH OF RISER ABOVE SCREEN 33.3'
.6' 20.8 cu. ft.( 4 OF GRAVEL PACKED ZONE CALCULATED AMOUNT OF GRAVEL PACK

21.3 cu. ft.ACTUAL AMOUNT OF GRAVEL PACK

WELL DEVELOPMENT

TYPE OF DEVELOPMENT Intetuittent puu: ping

16 hrs.DEVELOPING TIME

SAND CONCENTRATION: (ppm by weight) FOR 'INFORMATION ONLY
"*

SPECIAL CONDITIONS
0.1FIRST TEST

SECOND RETEST

THIRD RETEST

STATIC WATER LEVEL el 601.92 OATE 12-28-81 PUMP SElTING el 588 1

Revision 13
6/82

-

SUPERVISED BY
GEOLOGIST /HYOROGEOLOGIST

'A 4 6 D.9-106
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"
PROJECT Jos NO. SMf E T NO. WELLNO.

WELL LOG t'o'ao a" ' =o r ma 1 o' 2 m-o
Es T E COORDINOTE4

West of Administration Building S 4970.0 W 7.0
sEGUN COMPLE TE D DRILL E R ORILL MAKE AND MODEL HOLE Sirt TOTAL DEPTH SAMPLES

8/9/82 8/19/82 ti>re t rench/ Me rgen time Mobile B-61 10" 64.0' NA

SCEM DI A/LENGTM/ SLOT EL TOP 05 CASING OFM SURF ACE EL DEPTM/t L GROUND WATE R LOGGED eV GEOLOGIST /MYDROGEOLOGIST.

3"/9.6'/f18 635.5 634.0 44.47'/589.53 M. D. Johnson

| APPROVED sY DATEcwEcxED ev DATE

!.. E. Young 9/9/82 | W. C. Paris, Jr. 4/21/82

8

g y'3 5 -

DESCRIPTION AND CLAASIFICATION NOTESE LEvcTioN - a

1 %

5

6 34.0 0

. 0-2.5' Gravel and Sand, gray, little clay 0-3.0' Drilled with a 12" nom 0.D. continuous flight

. and silt. (Fill) suger. 11" 1.D. surface casing set to 3.0'.

631.5 2.5 2.5-8.0' Silty Clay, brown, little fine-
. to coarse-grained sand and fine gravel. 3.0-64.0' Rotary drilled with a 10" tricone roller bit
- (Fill) and recirculating Johnson Revert drilling fluid.

5-
.

.

i

.

626.0 8 * ' g,0 12.0' S M , brown, coarse-grained.
- little clay and fine gravel. (Fill)

10 ~
.

.

622.0 12 , . . 12.0-21.0* Concrete, gray. (Fill)
. 4,

' End of shift 8/9/82 at 14.5'-~~~~~~~---~~ 7tTrt'~of'Sh'IItl[17/82e

15 - y ''
. ,(
.

- 4.
~

.1
.

-

~

End of shift 8/17/82 at 19.8'

20 -
*p _ _ _ _ _ . ,

Start of shift 8/18/82
| - ?h
( 613.0 21 ~ 21.0-42.0' Silty Clay, gray-brown, little
|

_ fine-to coarse-grained sand. (Fill)
e

,
-

\ ~

|
~

I 25 -
.

.

.

.

-

-

M

" ' * *
- ---~~~-

29.5-30.0' Quartzite boulder.
30 - Start of shift 8/19/82

.

.

.

i G
Revision 14

D . 9 - 10 7 12/82: t

599.0 35 ,

gam,u Two Sf71 """O'

W 40M We9t of A binistration Nilding

1



es= it -

PROJECT JOs EO. SHEET NO. wtLLNO.

ELL G ' o'^~ o u~"s ' ^~o ' 222a a'
2 2 ee

.

( Y DESCRIPTION ANO CLASSIFCATION NOTdS.
'

t o e va tion
E 3, t

5

549.0 35

.

.

.

. -

t -

| -

|
-

-

40 -

-

"

Fill
592.0 42 ] / 42.0-44.0' Silty Clay, brown to gray, some Lacustrine,

. sand and silt, trace Itanite. (Lacustrine)

I
~ 7 8/19/82<

, 540.0 44 44.0-52.0' Silty Sand, gray, fine-grained, E
some clay, little lignite. (Lacustrine)

43

! -

|
,

..

.
~

' '

!
,

5 50 ~
,

-
j
i

. !

F

582.0 52 " 52.0-60.0' sandy Silt, gray, fine-grainedg
g ,r q' sand. (Lacustrine)

~

6
-

q
-

iih
55 ~ H p'

-

|3
i

.

! ~

N
' -

ijip
. 'd.

iis

,
- 0j

|
- 1

|
- n'

574.0 nO S g, 60.0-61.0' M , gray, trace fine-grained

f 571.0 61 - .-3 sand. (lacu s t rine)
| ; 61.0-64.0' Silty clay, gray. (Lacustrine)

_.
''

t -

, /^/| Completed hole 8/19/82"

j

570.0 64 _
-

N.O' ,Const ruc t ion dewatering weli1. ).

inntalled. See pumping well construction
- nunena r y .
.

_

_-
.

-

I
-

i -

1 -

.

.

I -

| -

( I
b

| Revicion 14
' - 12/82

sm*Lt Tvre sert wtu MO.

NA k'e s t of Administration Building ME-66

D.9-108



- ,

PROJEC T JOS NO. SHE E T NO. wt LL CO.

WELL LOG -o'^~o an ' ^~o a mo to2 *-6*

SITE COORD4 NAVES

West of Administration Building S 4923.0 W 7.0

sEGUN COMPL E T E D ORILL E R DRILL MAKE AND MODEL MOLESIZE TOTAL DEPTM SAMPLES

8/20/82 8/25/82 Moretrench/Mergentime Mabile B-61 10" 62.0' NA

SCRE E N DI A/t E NGTM/5 LOT EL TOP OF CASING GROUND $URF ACE EL DEPTH /tL GROUNO W ATE R LOGGED ay GEOLOGe5T/MYDROGEOLOGs5T

3"/9.N'/alN 635.4 6 % .0 45.14'/58H.86 H. D. .h bn gon

CHECGEDOV DA TE APPROvf D sv DATE

L.E. Young 9/9/82 W.C. Paris Jr. 9/21/82

8
2 = J

{ f yELEVATION DESCRIPTION AND CLASSIFICATION NOTES
o a 3

5

6 34.0 0
- 0-2.5' Gravel and Sand, gray, some clay 0-3.6' Drilled with a 12" nom. 0.D. continuous flight
-

and silt. (Fill) auger.11" 1.D. surface casing installed to 3.6'
,

631.5 2.5 ~-

2.5-10.0' Silty Clay. brown. little fine-

-
~

to coarse-grained sand. (Fill) 3.6-62.0' Rotary drilled with a 10" tricone roller bit-

and recirculating Johnson Revert drilling fluid.

5-
-

-

~
,

. =

1

-

624.0 10 -

10.0-12.0' Sand, brown, fine-to coarse- Installed 9" 0.D. casing to support hate over the weekend.
- grained, little fine gravel. (Fill)

622.0 12
12.0-21.0' concrete, gray. (Fill)-

,

- y End of shift 8/20/82 at 14.0'
~

Tt a r t o GhTTt7/U7U -- - - -- -- - --- ~,

"

15 _ .d-
- Removed 9" O.D. casing, no caving of hole was apparent.
.

k
_ 4
~

End of shift 8/23/82 at 18.5'
. Start of shift 8/24/M2
-

<
IO

o

613.0 21 -
- 21.0-42.0' Silty Clay, bresn to gray.
- little fine-to coarse-grained sand.(Fill)

.

-

-

'

25 -
-

- ,

.

-

-

-
,

_

_

30 -
-

-

- ,

- )
- -

~

"A . .

14
, g In vi n l on

D. 9- 10 9 12/82s99,0 n- ,.h ;
iAMPtE Tm srrE wiu =0.

NA West of AdC 'stration Building F1.- 6 9



e- ao

PROJE C T Jos NO, SMEET NO. urtLL NO.

WELL LOG =~o am ' ao 2 '22a
2 '2 "E-69

9 8
8 5 d

e t t w a ttom L g y iMl(Re* TION AND CL AtteFH arlON NOTis
E : i

5

i'*''.0 JS

: P
i /
-

-

-
i

40 "
- i

=

-

Fill
592.0 42 - -

-
/ 42.0-50.0* Silty C),ay, some medium-to

/>'/ coarse -grair:3d sand. (Till)
~

E45

j -

/
i :/~

< ,

'/5H:. 0 80 -
'

_ //j'l 50.0 'eN.0' Sanfy Silty @ . nome medium->

' - '/ / ' to (narse-grained sand and fine gravel.
- '/ (1811)

,/ - /| 53.0-62.0' Drilling indicates clay becomes stiffer.
\ ,J _ f|"./

f
. r/ j

55 - ,

:
-

'

Till$16.u Sn -

:[..// 58.0-62,0' sitty Clay, gray, trace fine. Lacustrine-
j

grained sand. (lacustrine)
_

/ s

60 - r/ 2 ,En, d_oLshE t,_g/J_4f12 a.t_ 6l u,,' _ ,,,,, _,,, __ _ _ _ ___ _ _ _4 0
- '

j Start of shift 8/25/82
~ '///' Completed hole 9/25/82

V2.0 6 2,-
, T.D.:62.0', construction dewatering well
- Inntalled. See pumping well construction
- well nunsna r y .
_

64

-

M

.

_

,

.

6

.

.

~

s

-
~

,

1 -

\N : Revision 14
'

- 12/82
sAasets type sa tt artu MO.

NA West of Administration Building ME-69

n. 9- 110



PR OJE CT G NO. S**t t ? L O. WI L L NO,

WELL LOG '* * ~ o u~ ' n ' ^~ o ' " >o
i 2 m-n

si t t COOaoek.atts
WJst of Administration Building S 5008.0 W 44.0

(EGuh C OMPL i f t D DmiL L a m DRig( M AK E AND MODE L MOLT lett TOTAL DEPTM SAMPLt3

8/9/82 8/9/82 teretrench/Mergentime Drill Tech D 40K 10" 40.0' NA

SCKa t N DI A/t (NGTM/5L OT t L TOP 08 CASING GROUND SURF ACE EL DE PTM/E L GROUNo n4Ta m LOGGE D s v Gt OLOGIST /MVDROGE OLOGe8 7

3"/10. 0 ' /# 18 637.7 634.0 34.95'/599.05 M.D. Johnson
CHeczt o sv oA rt APPROvro sv DAtt

A. J.Fik sdal 9/9/R7 W.C. Parin fr. '3/21/02

8
, . s

{ { y ot SCRsPTION AND CL A38eFIC A'lON NO18 6E le v a TKm
Q $ %

f,

634.0 0
- 0-7.0' Gravel and Sja gray. little clay 0-7.0* Rotary drilled with a 10" tricone roller bit using,

- and silt. (Fill) air. Drove 11" 0.D. surf ace casing to 6.0' .

-

-

Y

.

5
,

- =

7 - '

027.0 - f/ 7.0-10.0' Gravely CJay, brown, some fine- 7.0-40.0' Rotary drilled with a 10" tricone roller bit
* 7' to coarse-grained sand. (Fill) and recirculating Johnson Revert drilling fluid.
.

~
,

10 - ,

""

f> M . 0
- 10.0-30.0' Silty CJ,ay, brown and pray
'

mottled, some fine gravel, nome itne-to-

.
coarse-grained saad. (1t11)

-
.

.

. [4:
'

15 - r
- t

'

r' i

~

17.0' Boulder or cobble. 17.0-19.0' Slow drilling on boulder, possibly driving it
-

. deeper.
~

.
r

~
>

20 - r

- >

-

_

-

-

- i

.

.

25 "
-

.

M

-

-

. r

_ r i

-

30 - ,
. , ;

- |/'
*

, ;

i s e-

ne v i c t ori 14
599.0 D = b l 11 [ 8/9/82 12/82p.
sAmPu rypt stTe wtLL NO.

NA West of Administration Building ME-79
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-

Y
PROJE C T Jos ha SHitT NO. uttLL NO,

m WELL LOG = = =~ ~ ~ o r ">o 2 -2 -- 7 9

_

8
. -,

s t a va ttom { { ot scairisom aho CLasSiricatioN NOTis

O f.
5

599.0 35

w Fill

-

h[/'
cuatrine

' %.0-40.0' Silty h , gray, stiff.
(Lacustrine)]

'

,

-

.

~[ Completed hole 8/9/82<

%4.0 40 _ T.D.: 40.0', Construction dewatering we!!
- installed. See pumping well construction
- suma ry .
.

_

m

.

_

l. -

-

I
.-

_

.

-

4

.

J| :
.

_

-

N

6

.

.

_

_

~

| -
,

_-'
-

-

| -

i -

.

~

.
-

t -
.

4 .

i .

.

_

_

.
,

e1

s
-

_

_
.

t,
"

.

I _

\

_

.

J :
_

_

1 ~ Pcvirion 14*

0.9-112 12/02
urtLL sen

Saas*LE YvPf SITI

NA West of Administration Building yz.79



--

PMOJE CT Jua NO. SHE f f MO. WE LL NO.

WELL LOG = ~ ou~'" "~o' "" 1 => 2 --81

Se TE COORDeNATES

West of Administration Building S 5038.0 W 44.0

[EGUN COMPL E TE D DRILL E R DRILL MAEE AND MODEL MOLE &#2E TOTAL DEPTM SAMPLES

8/4/82 8/5/82 Moretrench/Mergentime M ill Tech D 40K 10" 66.0' NA

SCLE E N DI A/L E NGTM/5 LOT EL TOP OP CASING OROM Sym f Ac t E L DEPTM/tt GROUND WATER LOGGE D s v GE OLOGISTIMVDROGE OLOGsST

3"/26.8'/#18 637.5 634.0 34.87'/599.13 M.D. Johnson
CHECKEDsV DA Tt APPROvf D sY DaTE

L.E. Young 9/8/82 W.C. Paris Jr. 9/24/P2

8

g y"g :
DE S(RiPf EON aNo cLasseFK AfiON NotesE t t va fioN a

" 2 %

5

634.0 0
- 0-7.5' Gravel and Sand, gray, little silt 0-6.0' Rotary drilled with a 10" tricone roller bit using

,

and clay. (Fill) air. Drove 11" 0.D. surf ace casing to 6.0' .-

_-

% b

5

6.0-66.0' Rotary drilled with a 10" triconc roller bit'
* and recirculating Johnson Revert drilling fluid.

626.5 7.5- 7.5-37.0' Silty @ . br. ,, some . .ne
gravel and fine-to coarse ,'sined .and.

- (Fill)

10- .
10.0-14.0' Rapid drillin> nte.

|
'

O
.

.

-

.

15-
.

.

d

.

-

4

M

.

.

20
- n

| .

| -
,

.

.

-

4

2 5".
.

.
'

.

.

.

.

.

30-
.

M

i O33.0' Coal fragments.-
,

Revinion 14
594.0 3% * D.9-113 1 8/5/82 I"/b',=-

SAasPLE Tv?g Stry wf LL 40.

N\ West of Administration Building T-81



df I

Pn G.se C f Joe No. SME t T NO. wt LL NO.

WELL LOG ~ ~ ou~ ~ ~or mo 22 -- e l

O
8

f otuniPriom ano ctasserication Nottss t e va gean

" : :
o

SW.0 3 *,

V:
~ N Fill

5'i 7. 0 37 -
37.0-66.0' Stity h . gray. (Lacustrine) Lacustrine

-

-

-

40-

I /
| : d
f . ', ; 44.0-66.0' Drilling indicates clay becomes niiller.

j 45 [/ ,

i //
_ /:
- |,

~ _d o f s h i f t _8 /4 / 8 2_a t_4 9_.C ' - - - _ _ _ _ __ _ _ ._
* En

-,// 'f />
- /// Start--_of abitt H/5/82
-

j

'M : :7, m
( - < |,
\y -

||/
i

~

f:

!;
5 5 --.

*

k,,:
''

-
,/,"

i

/ ef
" j/j
~

$f;y..o ;
'

-

*
I

/

, / /,/1/
' ,//

-

.

- |/'

e , ', - //, '-
~

' /h'. Completed hole 8/5/82
'

, ,.

- T.D. t>6.0' , Cons t ruc t ion dewat e ring well
- installed. See pumping well construction

- s urr.a r y .

.-
, -

_-
~

m.
/ ) :
U{ ;

6 -

i -

!? e'. i r i o ri 14-

- D. 9- 114 1,/ U
,n.

S AWL E Yv Pf se t t g gg
NA 6nt of Administration Building T.81

1

1



e

'

PnoJECT Joe NO. sMEE'tNO. wt LL NO.

WELL LOG == =o -s ' ao 2 " >o 12 e-82
site coono,=nts

W2st of Administration Buildina S 5132.0 E 32.0

ticum cou*Leveo onau t a omitt waar amo ucott wott sitt tovat osetu sauetes

8/5/82 P/6/82 hre t renc h/ Me r s en t ime Drill Tech D40K 10" '17. 0 ' NA

scat a N ova /t t mo rn/u of a L for os casimc onoumo sums act e( os erwn L cnouwo watt a LocGE D e v ca otocis travonoca otoces t

3"/5.0'/#16 t,37.5 634.0 16.62'/617.38 M. D. Johnson
cMicKE D SV Dart Aremovto av parg

L. E. Youny. 9/8/82 W. C. Paris, Jr. 9/22/82

8
I

E L t v aTioN Descn#PTION aND CLAssisicaTioN notes

a 3

5

634.0 0

. 0-4.O' Gravel and band, gray, fine gravel 0- 7.0 ' Rotary drilled with a 10" tricone tuller bit using
and fine-to coarse- grained sand. (Fill) air. Drove 11" O.D. surface casing to 7.0'.

-

4

_

'"*" '

4 . 0- .14 . 0 ' Silty g ay. brown and gray
$ - mottled, some fine-tu coarse-grained sand

- and fine gravel. (Fill)

do h at 7g_ _ _ _ _ _ _ _ _ _ _

" 7.0 37.0' Rotary drilled with a 10" tricone roller bit

,
and recirculating Johnson Revert 9 tiling fluid.

.

10 -
.

-

e.

*
;

-

: . <-

is -
-

~ 7 6/5/82
=

. <

.
'

*
]

~
y* [

- ' "|
20 - |

-
<

a

m

-

~
i

a

-

-

'
25 "

1

- f
: e<
~

t
"

1

- r

-

30 * "

-
:

- I

- l
,.

Wj
-
NM-

w,
X9 rtil R e v i r; i o n 14- -

kh h[ 3 0-37.0' Silty C h , gray, little fine- Lacustrine 12/82
sAusta type srra wtLL =0.

U*9-11bKA West of Ad:ninistat ion Building ME-82



)
|

PROJECT JOB NO. SMEET NO. wtLL NO.

WELL LOG ~ ~^~ ~~ m *~or na -
2 2 m.s2-

_

,
., s,

f L E V AYlON E f DESCRePTION AND CLA5&oFIC ATION NOTES

O 3
5

%9.0 35

- /~' grained sand. (Lacustrine)

Completed hole 8/6/82
W I '" 3i ~ 1.D. 37.0',Constuction dewatering well

. Installed. See pumping well construction
sur.ru r y .

..

.

.

.

.

.

.

.

.

.

! I
f .

l
.

.

.

.

_

-< ~ , '

(V
.

.

'
:

I
.

.

.

_

.

.

. .

I ~

-

i

l
~

l
.

,
~

1

.

-

-

| -

1 -

l I :
,

'

| f ~
1

.

.

t
-

|
-

, -

. j
-

-

1 ,

, _

-

-

[ ' :
;
U :

t
.

'

I e v i c i or, 14
.

D.9-116 12/c2-

Saas*LE TYPt SITt wtLL NG

NA West of Administatten Building ME.82



PROJE CT JOS EO. SMEE T NO. WE LL NO.

WELL LOG === = = =o mo o-
1 , , , , , _ ,

siig CcoRDeNATEs

Eamt of Unit 2 Containm<fnt s4855.39 F471_H6

LEGUN CfMPL E T E D DR t LL E R DRtLL W AEE AND MODEL MOLf8:ZE TOT AL DEPTM SAMPL E S

3/12/82 3/12/82 Marqantime/Moretrenc, Mobile a40L 1-7/9" 67_n* et

SCAE E N De A/LENGTM/ SLOT EL TOP OF CA5 SNG QROUND SURF ACE EL DEPTH /IL GROUND WATE R LOGGED BY GEDLDGIST/MVDROGEOLOGIST:

Rafael Gallardo1"/20.0'/016 634.58 634.0 Nnt notorminna

CMECIEDSV DATE APPROV E D S V DATE

A.J. Fiksdal 8/24/82 W.C. l'a r i r Jr. 8 / 2 5 / H .'

8
. sg

E L E V A TION k, f y DESCRIPTtON AND CLA38178 CATION NOTE S

?. %

5

634.0 0
- f', 0-9.5' Silty Gravel, brownish-gray 0-67.0' Rotary drilled with 3-7/8" tricone

to gray, fine, subangular to sub- roller bit with recirculating Johnson Revert- c

- ' ro u nd ed . (Fill) drilling fluid.
- [

Loq made from drill cuttings, no sampler re-
'

tanned.
- D' ,).

'
x'

5- ,

: W
'

- n

Jt
- "x
.

_ @<
-

.

624.5 g; 9.5-10.2' Concreto (Fill)

623.8 10.2- 10.2-19.0' S11ty Clay, brown to

'
brownish gray, trace fine- to-

medium 9 rained sand. (Fill)

_

- ,

,
- x x

15-
-

i

d E

-

. .

-

-

615.0 19 19.0-22.0' Sand, brownish gray,
(

'

coarse-grained, some fine gravel.20-
- - (Fall),

613.0 21- ry 21.0-44.0' silty Clay, brown, with
_ 9 | sand and fine qravel. (Fill)
- -

- x

- r
e

25_
.

'

: ' -

|
'

<

_
'

_ ;
-

,

-

5
| 30 - W

: .;
i

I
*

.1

|
- < i

'

| Pevision 14
I2/3?599.0 35

gagg Type SfTE

NA East of Unit 2 Containment MP-2

D.9-ll7



&
PROJECT JOS NCA EMEET NO. WELLNO.

I WELL LOG == =m u u =0 -
2 2 MP-2

4
4

8v
5 $E' g - DESCRIPTION AND CLA&SWIC ATION NOTts.

t L E va tioh
3 : I

s

599.0 35
.

.

.

.

| $
.

.
~

'
.

40- 3

! -

,
-

| : >

I.
~

-
:
,

?j'>90.0 44.0; 44.0-47.0' Sand, brown, coarse- 44.0-60.0' Gradual loss of drilling fluid.

45- grained, angular. (Vill)
9

.

1
- Fill

sa' 0 47 47.0-60.0' Sand, brown, fine- , Lacustrine

1 - ,;;ained, trace lignite. (Lacus-
i .

-f t r i ne )
. . . .:

S50 -

%
~

.
'

4 .v
t

.

|
_

.

*
r,5 _

|
.

.

.

_

.

.

.

.

' 'i 4 . 0 6 0 .- Jna. T5.0-64.5FSilty Sand, gray, fine-
. g r a i ne.d . ( Lacust rine)
.

.

i
-

.

.

569.5 tA .5 '; 64.5-67.0' Clay, gray, stiff.
(Lacustrine)

.

~ ' ,.I Completed hole 3/12/82
' ' ' ' . 67] T.D. 67.0',See observation well

- construction summary.

.

.

. -

I :

0' :
s _

v .

P.cVician 14
~ 12/82

+

**L e TV't site
wEu No,

NA D.9-ll8 East of Unit 2 Containeant MP-2

. _ _ _



_

PROJE CT JOS $'O. SMEET NO. WE LL NO.

WELL LOG == = = = =o2 222o 1 o' 2 e-la

COORDtNATESSIT E

West of Unit 1 Containment S4806.1 E85.62
CEGUN COMPLE TE D DRILLE R DRILL MAKE ANO MODEL MOLE 812E TOT AL DEPTH SAMPLE 5

3/18/82 3/18/82 Mergentime/Moretrench Mobil B-40L 1-7/8a 56.0' NA

$CRE E N D' A/LE NGTH/ SLOT EL TOP OF CASING GROUND SUMF ACE EL DEPTM/EL i,ROUND W ATER LOGGED BY GEOLOGISTIMYDROGEOLOGIST.

1*/20.0'/#16 636.27 634.0 Not Datermined T.P. Cullen

CHE CR ED BY DA TE APPROVED B Y: DATE

A.J. Fiksdal 8/24/82 W.C. Paris Jr. 8/25/82

8

E L E v A riON g g y'E 3
DESCRIPTION AND CLASSIFICATION NOTE S

O 3 %

5

634.0 0
"

- ,=,a 0-4.0' Sandy Clay, gray, fine- to 0-3.0' 4" 1.D. casing advanced with water.
medium-grained sand. (Fill)

3.0-56.0' Rotary drilled with 3-7/H" trscone
,

roller bit using rectreulating Johnson Fevert
, ,_

' drilling fluid.

630.0 4
by 4.0-5.0' Concrete, occasional steel

gcuttings. (Fill)629.0 5-

- 5.0-33.0' Clay, brown, fine- to Log made from drill cuttinas, no samoles re-

,
medium grained sand. (Fill) tained.

- -

-

.
.

.

10 -
-

<

- "

12.0' Gray elay and some silt. 12.0'-33.0' - Al t ernat ing dr i l i t n<i ratm indt-~
=

cating layering of materiale
~

_- ,

15 -
- "x Ji n' No silt

$
_

_

19. 0' Some gravel
20 -

.

_-
_

_

.

25 2 5. 0' Silt and gravel

-
,

w

- m

_

>

_

-
<

30 - <

-

4

.

_

~

f33.0-34.0' Gravel, gray, coarse.ggy,9 33 PCViCiG" l ','|@ trill)
600.0 14 . 12/g2

,M,= =
=

'

Silty Clay, brown,14.0-42.0'599.0 35
"

Sawu TvPE sci

NA Went nf Unit 1 Containment '' ,

D . 9 - 119



@
PetOJECT JOR NO. SMEET NO. WILLNO.

- WELL LOG -t -m ~= = 2-2
MP-13

'

8
E 2 C

6 L f y ATause h g Df SCRieTION ANO LLASSIFICAYtON NOTES.

0 3 4

5

599.0 35

fine-to me lium-grained sand. (Fill)

|
~

.
.

~

=

( . .

~
w

'

40 "
.

'We.0 42
7 42.0-49.5' Sandy Gravel, brown to

- tan, fine- to medium-grained sand,
- poorly sorted gravel. (Fill),

1 .

f 45-

:
--,

! -

.

I _ .
"l . r

-

| [4 'J . 0 '> u . u ' ;nity Clay, lrown, tanc -

fin meet s um- gr airiod sand. (I'l l l )-

a

'H4.5 4 9 'r,

, ~ - piti
'> D - --

Lacustrinefx.)a,n4.0 - 50.0-56.0' Cilty Cly , gray, trace
(

- -

a
~

' to some sand. (Lacustrine)
g !
% ,a . ,

|
~

t

! :
'

. ,

55- '

- Completed Hole 3/13/82
570.0 S f, -*

. T.D. 5 6. 0 ' , See observation well
- cor.st ruc t t on

_.

r,u mma r y .

4

_

_

_

W

_

-

_

.

'
.

!
-

.

._

.

.

-

M

_

.

_

_

_

-

/N
.

( )
.

.

\._ ,/ -

|
- I:evision 14

l : 12/82
I, . D . 9- 12 0

susete Tves asTE WELL Na

MP-13NA We e, t of Unit 1 Cmt3irrant



= w

PR OJE C T JnS NO. SME E'f MO. WE LL NO.

WELL LOG oo'aoa m -o' "= a'
1 .1,

S4 TE COORD8M AT ES

East of Service Water Pump Strveture S 5022.87 E 879.82
(tGUN COMPit TE D DRILL E A DRILL MAKE AND MODEL MOLES 128 TOT AL DEPTH SAMPLES

7/15/82 7/16/82 Moretsench/Mergentime Drill Tech D40K 15" 39.0' NA

SCLE E N DI A/LE NGTH/ SLOT E L TOP OF C ASING OROUNO SURF ACE E L Dt PTHM L GROUNO WATE R LOGGED sv GEOLOGtST/MVDROGEOLOGIST.

6"/19.8'/#18 634.6 634.0 Not Determined M.D. Johnson
CHECKEDfe DA ff APPROvtD sv DA TE

A.J. Fiksdal 9/1/82 W.C. Paris Jr. 9/21/82

8
x . s

{ y OtsCRWTiON AND CLAS8lHCATION NOTE Sa tt va tion
0 3.,

5

634.0 0
- 0-5.u' Gravel and Sand, gray-brown. some 0-5.0' Rotary drilled with a 15" tricone roller bit
-

'

sitt and clay. (Fill) using air. Drove 15" O.D. surface casing to 5.0'.
.c

- m' W .,

Y
: 4K
- )

J629.0 5- r 5.0-39.0' Rotary drilled with a 15" tricone roller bitg 5.0-10.0, Silty Clay, brown, some fine-t
and recirculating Johnson Revert drilling fluid.

- ,( coarse-grained sand. (Fill)
-

4 g

-
d

r

I W

: g
g"/trf :

624.0 10 -
10.0-27.0' Gravel, gray, some fine-to

-

|.- coarse-grained sand and light gray clar.
" ^ ' (Fill)
'

-
. ?
s. . "

- . ..e

- B j
- " rJ

15 - [

-

17.0' Difficult drilling.
. . . , . ,

*
I

. .,

-

1. , '
" ' "20 -

-
1

- .<,

-
,k ,"

..

. ...A
7.
9-

h

- "N
- D..h End of shif t 7/15/82 at 25.0'

(*g" ~ Start of shift 7/1A/82'5-'

.

G:
t>07.0 27 - %^ 27.0' Easter drilling.

- ,.A 27.0-38.0, Silty h , brown. some fine-
- .,mV to medium-grained sand and fine gravel.
"

hw*= (Fill)

- .v .;p
30 - r. =-

- ,
.

,
~ %- w,

_- w.x,

- $,$ Revision 14
: 9f" 12/82

d.g D.9-121sw .o 3s -
1 AMPLE TYPt Sf73 WELL NO.

M Ea s t of Service Water Pump Stru.ture OF-1



.

PROACT JOs NO. sMEET NO. M LL NO.

ELL G ~' o'^~ o u~''s ' a~o > >2>o o*
2 2 m

8
* #

I

{ f DESCptPTION AND CLA$ssF6 CATION NOTE Sg t g v a rioN

O 3
6

59 '# .0 15

,"..

'

..1
'

i I Fill
~

f >/
/ TillI''"' * U 38 / 38.u-39.0' Silty Qar. gray. (Till)

Cornple. ,d hole 7/16/82
595*0 39 - -

39.0' . Coneiruction dewatering well. u.
- installad. Mar pianping well construction
" sumery.

.

-

-

.

.

.

.

.

.

.

.

-

.

.

D

V! :
1

-

_

.

.

.

.

.

1

f .

_

.

4
-

| :
.

~

.

.

.

_

.

.

I :
_

.

.

I :
-

_

* .

|
m

|

-

-

_

'

U :
_

: Revicion 14
=

12/82.

D . 9 - 12.'
smets rvet sa tt MLL M

NA East of Service Water Pump Structure OF-1

_ _. .



- - - - - - -

PROJECT Jos NO. 5HE ET NO. WE LL NO.

WELL LOG ''== = ao > ">a 1 o' 2 -- 2

SITE COORDINATE S

East of Service Wa.er Pump Structure S 5028.83 E 869.58

sEGUN COh*PL E TE D DRaLL E R DRILL M AKE AND MODEL HOLEsilf TOTAL DEPTH SAasPL E S

7/13/82 7/15/82 M' retrench /Mergentime Drill Tech D 40K 15" 36.5' NA

SCLE E N De4/t E NGTM/5 LOT E L TOP OF CASW^ OROuseD suns Act EL DEPTH /E L ceROuMD WAT1H L UGGE D sv cal OL OGS TINvDMUGE OLOGIST

6"/19.H'/#18 6 34.8 6 34 .0 Not De t e nnined M.D. Johnnon
-

CHECZEDsY DATE APPROVE D 37 DATE

A.J. Fiksdal 9/1/82 w.C. Paris Jr. 9/21/82
~.

8
"

2 5
(L E V A flON a g DESCRIPTION AND CLASSIFICATION NOTE S

?. %

5

634.0 0

A- '

"
0-5.0' Gravel and Sand, gray-brown, some 0-5.0' Rotary drilled with a 15" tricone roller bit

silt and clay. (Fill) using air. Drove 15" O.D. aurface casing to 5.0'.

.

- .

.

: -

b, 3
. [.-

End of shift 7/13/82 at 5.0'
629.0 5-

5.0-10.0' Clay, brown-orange mottled, Start of shift 7/14/82
little to some fine-to coarse-grained sand.-

-

i

- ' (Fill) 5.0-37.0' Rotary drilled with a 15" tricone roller bit
'

; and recirculating Johnson Revert drilling fluid.

.

."
-

,

- r

624.0 10- -

- S o 10.0-11.5' Cement, gray, angular chips.
- .J. (Fill)

11"'6
. [Y 11.5-14.0' Clay, brown-orange mottled,

- little fine-to coarse-grained sand. (Fill)

620.0 14 14,0 17,0* Gravel and Sand, gray, fine-tn

-

j coarse grained. (Fill)15- '

,

i
617.0 { 17.0-23.0' Ctsy, brown-light brown, some

. ,x j fine-grained sand and chips of gravel.
- g.. (Fill)

- . ..

'
20-

|. x
-

,

- ,

- -

611.5 23- " .". %"
- 'w" 23.0-32.5' h , brown, sme stit. (Fill)

- |* ,

;"

25- :

- ,

.

*
. . .
. 5=

:-
,

. ,x
*. ,,,n
, . " ;*

- W-

lo- " " ,
'

,
w

- ?
End of shift 7/14/82 at 32.5'

601.5 12. f '.
'

x

32.5-34.0' Cement, gray. (Fill) Start of shift 7/15/82- [4,
~

'" Pevicion 146co.o 34 - D . 9 - 12 3 12/ t3 2h. 34.0-36.5' Silty Clav. brown, little fine'599.0 35-
sAMPts Yvet arra WILL NO.

NA East of Service Water Pump Structure OF-2

__ . - . - _ _ _ _ _ - _ _ _ _ _ _ _ - _ _ _ _ - _ . _ _ _ _ _ _ _ _ _ _ _ - _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .



d
PROJE CT Jos NO. SME E T NO. wt LL NO.

WELL LOG ~=-o u= = =o r >>>a 2-2 or-2,

8
x 5 y

E t t va tion t g - DESCR8eflON ANG CLA&SIFICATION NOTES

E :', !
s

599.0 35

- gravel. (Fill)

j" Completed hole 7/15/82
597.5 % . *r

. T.D.:36.5', Construction dewatering well
_ installed. See pumping well construction

,- sununa ry.

.

.

_

.

.

.

_

i .-.

t -

.

-

I
-

6
-

t
-

-

i
e

i _

;
.

| .

e .

.

_

.

t .-
.

.

.
-

t
-

!
.

.

.

.

_

_

>
.

. .

.

f
_

.

*
.

-

I
i -

f -

,
-

f
.

.

.

.

.

_

.

-

1 -

; -

. -

.

w -

T u virion 14
. , , ,.

a a v 4

I l> . 9- 12 4,

I saneets Tver s Te wtu No.
NA East of Service Water Pump Structure OF-2

, _ . _ - . - -. _ _ .. -- _ - , - . _. -



PROJE CT Joe NO. sME E T NO. wtLL CO.

WELL LOG *o ~ ou~ ~ ~o' ">o 1 o' 2 or-3
sert COOa D'NATE s

East of Service Water Pump Structure S 5014.66 E 875.11
[EGuN CowPL E T E D DasLL E n DasLL u Au f ANo uGOEL MOLE $iEE TOTAL DEPTM SAuPLE3

7/21/82 7/21/82 ft, retrench / &rgentime Drill Tech D40K 15" 38.5* NA

SCPE E N De A/LE NGTHALOT E L TOP Of CASING GROUND sums ACE EL DEPTM/tL GMOUND utATE R LOGGE D B v GE OLOG8sTIMVDROGE OLOGe5 7

6"/19.8'/d18 6 34 .6 634.0 Not Deterinined M.D. Johnson /L.E. Young

CMECIEDer DA rt APPROvt D av DATE

A.J. Fiksdal 9/1/82 W.C. Pari s Jr. 9/21/81

8
i *J

"

E L E V A f SON a & V DESCRIPTION ANO CL ASSettC ATION NOTE S
E $ #

%.e

3

6 34 .0 0

. r T,': 0-2.0' Gravel and Sand. gray, fine-to 0-5.0' Hotary drilled with a '3" tricone roller bit
medium grained sand, some silt and clay. using air. Drove 15" O.D. sur f ac e c a s ing to 5.o'.

-

4 (Fill)
632.0 2 y 1.0-1.3' Concrete broke i up with Jac k harsner.*

% 2.0-12.5' Silty Clay, brown, little fine-
// to medium-grained sand. (Fill)

^~

'//
-

. . -

5 - : 5.0-38.5' Rotary drilled with a 15" tritone roller bit
"

and recirculating Johnson Revert drilling fluid.

j,s,* ;5
- fx

~

>
10 - |

.

i M e#' 21. 5 12 5 '[ 12.5-25.0' Gravel, brown to gray, trace

~

:= ,mj
- clay. (Fill)
- - .

.d. j15 -
i

- "> A'
- W
_ .G.,N-

"

. .:
$
- h>4

'd
4N~

f20 ~

f -{,.
f- a

-
,

-
,
-

|

'.(2
-

-|
~ /""5
- Aj

e .0 M ] ph 25.0- 34 .0' Silty Clay, brown, trace to nome
- YX gravel. (Fill)
- :.:<,

e,a

. , , ,.

w s v

- . . . ... ;.

-
A v,-

,

,""h-

30 - ;,x.
- . . , .. ,

."'*E
~

...
M . .
*- .,0 Fevision 14-

.=4.,; D.9-125
- qw, ; Fill , y g *,'-

([,'' 8 )$ $ I, ,; %.0- 38. 5 ' S ilt y C_l ay, grav, trace fine- Till,

sAuru Tv,E srTE W "D-

NA Fast o f Se rv i c e Wa t e r Ma Structure S'



-. - - . .

d
PetOJECT jog NO. SHEET 8sO. WELL NO.

O WELL LOG -o'~ u~m u~o r na -
2 2 or.3

V
s

. -,

I L t V A flON 6 Of SchePT60N AND CLASSIFIC ATION NOTES
o a

5

599.0 35
'

.
.

grained sand. (1111)

.

.

_

completed hole 7/21/82,,z
595 5 18 5

T .1) . 38.5', construction dewatering well
. Installed. See pumping well construction
- suma r y.

.

.

_-

l
.

.

.

.

_

_

_

_

.

m -

\.,
-

.

I :
i
|

_

.

. .

| _

. .

I _

i -

t

t -

i
_-

4 .

. .

t -

!
_-

!
-

-

:
-

_-,

.

t
.

-

.

.

_

W

_

l -

.

. -

*

_

i :

I

'}
_

:m
_

- nevicion 14
: 12/62e'
- D . 9- 12 6

SAMPLE Tvet 387f gytLL ha

NA East of Service Water Pump Structure OF-3

- _ . _ . .



PROJE C T Jos NO. SMW JY NO. WWELL No.

WELL LOG ==o = ' ao mo
12 m-4

g, , , ccono: Nut s

East of Service Wat er Pump St ruc ture S 5020.68 E 864.73
t f Guse cOueL E TE o D8* l L L i m OmitL M AR E Aiuo MoOEL Hoct Silt TOTAL DEPTM EAMPLis

7/22/82 7/22/82 Nretrench/Merrentime Drill Tech D40K 15" 39.0' NA
scne s = Di A/Lt =c Tant ov et for or cass=c omou=o suas Act eL oerTHnL GaouO =Atum Locceo sv osoLoesstravonoceococisT

6"/19.8'/#18 6 34.8 634.0 Not Determined M.D. Johnson
CHtc2f D gy DATt Aremovf D gy D A Yt

A.J. Filradal 9/1/82 W.C. Paris Jr. 9/21/82

8
. sg
f Y otscniefioN ANo cWirec Arios NOTESs t E v A Tiom a

5 .I. f
-
e
a

6 34 .0 0

- [f ~ 0-4.0' Gravel and Sand, fine-to coarse- 0-5.0' Rotary drilled with a 15" tricone railler bit using
r, igrained, some sitt and clay. (Fill) air. Drove 15" 0.D. surface casing.

- y, ,

_- :.W,j
.4

* w630.0 4-

',X ;
, 4.0-8.5' Silty gay, brown, some fine to
""*Q coarse. grained sand. (Fill)
, 5.0-39.O' Used 15" tricone roller hit and recifulating5

'%, Johnson kevert drilling fluid,,

n, .f"
-

,,

' "./
-

.~

J % ".'W"."w' 8.5' Lvilling rate decreased.

- '

-"625.5 8.5"
- ,"/x; 8.5-15.0, h , brown, some fine-to coarse-,

- %", grained sand end gravel. (Fill)
10 - %"-

- O'*
- .yg
- , , , ,

f 2

'.""/./,

..:..

' " x",'.,

: .? ,
i. .-

-

%. 15.0' Drilling rate increased.014.0 15 - A 15.0-17.0, Sand and Gravel , f ine- to coarse-.

N ",,Egrained. (Fill)-

'# "4.

617.0 17 - L.v ~ 17.0' Drilling rate decreased.

. ,f, J 17.0-29.O' h . brewn.," some fine-to-

'/, N coarse-grained sand and gravel. (Fill)-

|

I
-

|Y,*.

$|c20 ~ j.
- :. y . .
~

4. ,"7..
-

'
. - s"?|

e. ._

" . " . ' ,
~

* "/. .,
.,

!/.

.'%, ",
-

p$,"","25 ~ ,
, =.

' a*/,

~ . . " .. ,

/.
.".","|

_
r

, . ., .
- \". " . " ,

u ..
t05.0 29 - W*,: 29.0' Drilling rate increased.

- g=,.j ,M .0-38.0, Silty Clay, brown, some fine-to

/ /,,. coarse-grained sand and gravel. (Fill).10 ,w,,

/,",

-
![w '
>%

- w"/,'

;4:- .

-

r:0 nevir. ion 14* "*

599.0 35 -
."% < ynd g .,-
. ,.

p*9-1,7 e
."// '
w1 <

g g Tyyg SrTE

u Fa s t cf se rv i c e k a t err Ihrmo St ruc ture N-a



df
F PMOJG C1 JOS NO. SME f Y NO. prtLL NO.

i- WIDLM"O UNITS 1 AND 2 F220 CW

8
. s1

I L f Va 7 POP * E DE SCMiPTION AND CLASSIFIC ATION NOTE S

O 1
5

wo .o n
'

-

- r

_

_ y Fill
- > / Till

5'*L.O M
, 38,0 39.0' blity Clay. gray. ( Till)

W, * o yo - ^ ^
Ccepleted hole 7/22/82

- T.D. 39.0', Construction dewatering well
- installed. See turnping vell construction

.- sursaa ry .

_

_

_

_

_

_

|
~

l
-

|
~

!
~

l -

I -

I,
-

.

, .] 2

(
_

.

s s
\ / ,

. _

_

_

|

_

-

i :
.

.

_

_

-

t .

|
-

I
-

~

1- _

_

_

_

_

_

_

_

.
-

I
~

_

_

_

_

i _-
_

-

__

7y -

| \
-

\
_w

_.

-

IR V i s i or, l .;
' D.9-128 i. a,<, c_-

SNk i ID PS Esit

t.a s t ..! $,rvice Water lhmp Striacture ,4 4



.

PRO.1 C 7 Joe NO. SMG f 1 NO. vvf LL NO.

WELL LOG ~ ~"~"s "~o> mo 1o2 m-5
Sif t COORDeN ATE S

East of Service Water Pump Struc ture S 5010.86 E 872.90
C6 GUN LOMPL E T E D DRILLE R DRILL M An t AND WODE L MOLESilt TOTALGfPTh 5 AW PL E S

7/20/82 7/20/M2 #1 ore t renc h / He rgen t ime Drill Tech D 40K 15" 39.0' NA

SCRE E N D' A/L E NGTM5L OT IL TOP Of CASING QROUND $URf ACE E L Of PTM/t L GROUND W ATE R LOGGE D s v GE OLOGilf/MVDMOGt OLOGIS T

6"/19.8'/dl8 635.0 634.0 Not Determined M.D. Johnson
CME CsID sY DA TE APPROVE D s v D A TE

A.J. Fiksdal 9/9/82 W.C. Pari s Jr. 9/21/82

8
sg :

g g y DescasPTIOh aND cLAssific ATiON Nottse le vaTiON

a i

5

6 M.0 0
- f,4 0-3.0' Gravel and Sand, gray and brown, 0-5.0' kotary drilled with a 15'' O.D. tricone roller

" #
fine-to coarse-grained, sorne s i t t . (Fill) bit using air. Drove 15" O.D. atarter casing to 5.0'.

- -

~

'*/f
. 4631.0 3 F' 'n
- r" /; 3.0-12.5' Silty Clay, brown, little fine-
-

;/ y'| to medium-grained sand. (Fill)

5- L 5.0-39.0' Itotary drilled with a 15" tricone reller bi t
*

f,f,"., and recirculating Johnson Revert drilling fluid.

'/,",
"/ ".fn fe* *XN

~

- "'//
- .w

10 - if" ,"/
'

r" |
t /i
I /"Ir's ,

- 12.5' Drilli,g rate decreased.12.5-25.0' Gravel, brownish gray, some
- y clay and fine-to medium-grained sand.
- //, (Fill)

15 5 ,$,"
- ?at
* W
- ','."1

'A".-

"? A.

Wag
~

|
-

Y ," ?
'.w

, , , ,, _

$. . .
( 20 - . *E.'<

. -
;

.

41 -

:1 - .

- .

. f/
. '}

*

(M
'/!

: >"

'M. 25.0' Drilling rate increased.609.0 25-
,-f, 25.0-35.0, Silty Clay, brown, little

- ({,' gravel and fine-to coarse-grained sand.
-

"5",',. (Fill)
- x:
"'

* ,N. a
# ,W,4- g

- ???
. >p a

-
, =;;
, mp,

30 - j,,
. ,.;j

w.
- 'an,

q=,;
. ';;,

N n 1

*
ROVICiGn 14~

*

-
/ = ". ' l ,A, , , ,% o*9-120 '

549.0 %* "## 35.0' Drilling rate decreased.
sAMPta Tv,e srTe wtLL=0.

NA East et Service Water Ptep Structure 84 -5



enosect Joe no, sat tT mo. wtLt no.

({{ h MIDL AND UNITS 1 AND 2 7220 2 2 0F-50'

8
8 5 C

etevar.o= | g j oe n aievion amo c tusarecation moves
o * .,,

5

599.0 35

\pggg_ ;/ | 35.0_39.0' Silty gay, pray, little fine-
graine1 sant. ('l i l l )-

,p 73gg
.,

.

|//._

,/k completed hole 7/20/82'-

595.0 N-
-~

i,9,;34.0'. tonstruction dewatering well
installed. bec pm ping well construction

- sununary.
.

.

.

_

_

_

_

_

_

_

l
-

_

_

_

.
-

.

csl -

/ '

i.
-

'N / .

_

_

_

_

_

_

.

.

_

_

_

_

_

_

_

_

_

_

.
.

_

_

_

1
~

? -

_

_

e

I
-

_

| -

_

_

-

_

1
-

/mL -

/ ; _

( 1 -

v _

_

-

1' t t .; i e r. 14
.

-

: D 9-130 I2/62
'

saMPtf Tver stTE wt LL =0.

NA F.a s t o f Se rv ic e Wa t e r Ptunp St ruc t u re OF-5



~

PROA C Y JCJ NO. SMt iT NO. wt LL NO.

WELL LOG == = n ' = o > >>>o 1a2 Or-7
SIT E COORDeN ATIS

E st c,f Service Water Pump Structure S '.992.15 E 862.12
CEGUN COMPLifl0 DRILL E R DRILL M AR E AND MODEL **0Lt $szt TOT AL DEPTM SAMPL t 3

7/16/M2 7/19/8; N retrey h/?brgentime Drtil Tech T40K 15" 39.8' NA

SCIE IN D84/t I NG THSL OT E L rJ OF 14 mG QROU8eO SUM 8 Act EL DE PTH/t L GROUND wa Tt M LOGGGDSVGE04OGelTIMVDMOI#OtOu11

6"/19.3'/#15 6 34 . 5 634.0 Not De t erini ned M.D. Jolm non
CHica t D sv Da ft ape #0Vt0sv DA78

A.J. Fiksdal 9/1/82 L.E. Young 9/3/82

8
I * J

{ f 'd DESCRIPTION AND CLASSIFICATIO*e NOTESG Li v & TION

0 $ h
5

6 34.0 0
. . 0-1.0' Gravel and Sand _, gray, fine-to 0-5.0' Rotary drilled with a 15" tricone roller bit

633.0 1- 3 coarse-grained, some silt and clav. (rill) using air. Drove 15" 0.D. surface casing to 5.0'.
"

1.0-3.0' Sand, brown. fine-to medium-
,' grained. (Fill)

611.0 3-
"- '

- 3.0-1).U' Si l t y @ , brown. littic fine
-

'

| gravel. (Fill)

5~ End of shi f t_7d6/82 at 5.5'
. Start of shift 7/ 19/82

_ _ _ _ _ _ _ _ _

~

5.0-39.A' Rotary drilled with a 15" tricone ruller bit,

and recirculatinr. Johnson Revert drilling fluid.

.

.

10-

-

D
2 13.0-27.0' Silty Clay, brown-light brown, "" **** ' ' " '* " *

- some fine gravel chips. (Fill)

15_

~. t ;

-
r i

. i

"

i

_- 2

27
.

.

.

.

'. t

.

-

25-
.

.

.

607.0 27~ 27.0' Drilling rate increased.J

- 27.0-30.O' Silty g ay, brownish gray.
- little fine gravel. (Fill)

_

*

Fill
504.0 30- fe - 30.0' Drilling rate decreased.

. ,/j' . 30.0-39.8' Silty c_ lay, gray. little fine- Till
- / grained sand. gravel. (Till)

p e.

ECViCiOD 14
'

D. 9- 131599.0 35
.._.

12/82
SAasPLE TYPE SITt wtLL NO,

NA East of Service Water Pump Structure OF-7

.- - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



PnOJECT Joe h0. SMEET NO. MLL NO.W((L L0G MIDL AND UNIT 31 AND 2 7720 of

{A 2 2 CF-7

\

8
s,

I L E v a f some k DE M RIPTION AND CLASSIFICATION h0TES
E !

s
$v9.0 35

.

.

.

4

'

i
* , f.',

$ i,h
--

' "
Completed hole 7/19/82

54'. 2 39.L
,

T.D. 39.8', Construction dewatering well
. installed. See pumping well construction
- sunsaa ry.
.

m

4

W

W

Ed

&

m

M

e

4

el

e

W

al

4

el

4

h

e

e

4

mi

M

e

W

Os

n

M

ed

M

SI

M

M

el

4

4

mm

M

M

e

4

5

6

ud

W

*

I -

.

mm

M

en

.

\
es

a

M

- Revicion 14
: 0.9-132 12/82

S M ETYPf Seit MM M

M La%t of Service Water Purnp Structure OF-7

, -- -



PnOA C T Jne eso, sue f T ND. wt Lt NO.WELL LOG =ao u- -o > n>o -
1 , m.,

, , , ,
cOOnDiN?. ins

E st of Service Water Pump Structure S 4983.03 E 656.82
ttGum COMPLETED Das LL E R DRsLL MAN E AND MODEL MOLE sart TOTAL DEPTM sAMPLt3

7/19/82 7/23/82 N retrench /Mergentia.e Drill Tech D40K 15" 39.0' NA
WIEN DI4LENGbLOT GL TOP OF GAstNG QROUND sums Act EL DEPTM/t L GROUND vvart R LOGC.E ? 37 GEOLOGasifMvDROGEOLOGiST.
6"/19.e ' / f l 8 636.6 634.0 Not Determined M.D. Johnson
CHE CK E D SY DA rt APPROvtD Sv. DATE
A.J. Fiksdal 9/7/82 W.C. Paris Jr. 9/21/82

8
i :

g y't tiva tiom a Descnitterwe *ND cLAssiric AtenN NOtt s
" 3 %

5

634.0 0

. 0-1.0' Gravel and Sand, gray, some silt 0-4.0' Rotary driiled with a 15" tricone roller bit using
633.0 1- 3and clay. (Fill) air. Drove 15" 0.D. surface casing to 5.5' .

-

| 1.0-4.0' Sand, brown, fine-to medium-
[ grained. (Fill)i,

End of shift 7/19/82 at 4.0'
/ Start of shif t 7/22/82

- .- w

630.0 4- \4.0-4.3' Concrete. (Fi!!) / 4.0-4.3' Drilled through concrete with jack haruner.
5- | 4.3-10.0' Silty Clay, brown and orange

mottled, little fine-to coarse-grained hndofshift
E

-
7/22/82 at 4.3''

r

aft 7 nfiTC TTIV67 - ' --
- - ~"~ ~-

sand. (Fill)i

4.3-39.0' Rotary drilled with a 15" tricone roller bit
, | and recirculating Johnson Revert drilling fluid.
.

.
.N

R

* *U I" ~ 10.0-22.U' Gravel an.1 risy , browi-ura y
and tit own, little filie-t o coarne grained

- W "g . , sand. gravel chips. ( F i l l _.
-

%, '4
"fA

- M
- 4A"

r"
.- ."

'15 -
.

~

J",.
, a,

- i
- ;

=. ,

=

2 (''

20 - r

- ; h'a
,- ,

- J:
.0 22 ; *}

,i I"" ** "###'22.0-29.0' Silty Clay, brown, little to * *,

l
- j some fine-to coarse-grained sand. gravel.

(Fill)

\

,

c.
!

-

[=| ,25 -
-

,, ,

|
"-

:

. : ,

_
;> ,. ,

*,

.

,, /,h
* , >

- **
Fill

605 0 29 [ ; 29.0-39.0' Silty Clay, gray, little fine- Till 29.0' Drilling rate decreased.

30 - h grained sand, gravel. (Till)
- //
-

,
.

4 ai

- I !~ nevinion 14
- d D. 9- 13 3 12/82

599 .0 35 - j%
mtm arrt " ' " " "

NA F.a s t of Service Wat er Pep Structure OF 4



PR OA CT JOs NO. SMEET NO. WI LL MO.

WELL LOG =-o - i -o r "= -

O 2 2 OF-9

8
. s,

5 L 6 va TUm E f DG K nep f Hm AND C L Aggs ptC A flON NOTf5
i-

<> ; a

5

wo .o n

~

, /.-

y Completed hole 7/23/82-

'295.0 39 T.D. 39.0'. Construction 6 vetering well
- installed. See pumping well construction
- nunna r y .
_

.

-

-

M

W

W

-

-

.

.

-

.

.

.

_

d

(-m
-

'

:
'\s' .

.

.

.

.

.

.

_

.

.

~

.l -

f -

I

I
-

-

-

.

_

_

.

.

-

-

.

|
~

? -

! -

4

..

-

|
~

4 _-
| 1 . t

!
i -

_

_

g'

[ -

.

A,/
.%

|
~

1
*

|
~ I?OVision 14

| : D.9-134 1;/a;
1
| EAmeett Yvre ssTI wt t1 NO.

M E* '} of Secvice Water Pump Structure (v.o
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SECTION D.10 ;

i

BORING LOGS, SAMPLE EXTRUSION LOGS,
1

AND GRADATIONAL TESTS FROM PER!iANENT
}

J DEWATERING WELL PILOT HOLES |
|

!

.

!

*
.

I

L

l

!

|

1

|-

9 ;

Pevision 14 ,

I12/82D.1C-1
i

,

I

l
- - . - _ ______.,



~ ~ - ~ ~ ~ - -
cc:r7 3W L'-Eas,'oscLeo:ss ne nmac22: AL scamss

- - - - - - -

~ ~ 7
y,yt,

Lcc c7 sea::a ,,4(4,,/ NOTES sEn.2.c7.2.,,,
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SAMPLE EXTRUSION LOG ~C dt 7'" '," ' "J.',
"'

an .ni,e 1., ,0
Sat gA.s.L a s DATE SEmmD COORDigatsg

Diesel Generator Area 11 2-1-82 s5214 8 217
OmoWMD EL TOTAL Derne LDQQED sv -

633.* 49.c' A. J. Pikson3
>

$ I

| ; y; = e.. u .
I ! ! n/a'Es's$,$.7,*a'.T.is* * " ^ " " " ' " ' * *

-
= -g : :

- w
3 6P.9 0

" 0-29' No samples taken. See Woodward-Clyde field boring Pilot hole WA-1
. log for raterial descriptien. drilled for well
- A- 3.

1=
= Results of sieve

.
analysis teste*

- are included in
2- descriptive loo.

h- Representative
V-- portions of all

28 " samples were re-
, tained unless
= noted by an *.
.

.

n04.9 29
- 29.0-29.5' Sand, yellow-brown, fine-grained, moist, trace

29.5 to little silt.' one thin la;ainee of silty clay with v. See woodward-
aanics. (SM) Fill clyde field bor-

55 603.9 30 ,, 1 ino log fcr des-

29.5-30:0* Sandy Clay, yellow, red and brown, stiff, low cription of sam
- plasticity, moist trace coarse-crained sand. Red subrounded ples not extrud-
- piece of coarse gravel. (CL) Fill ed *

602.9 31 -
3 0. 0- 31. 0 ' r and , dark grey to yellow-brown, fine-crained,.

- moist. L'pper % dark gray organics with some cisy grading
" " '" gegybrown finberained sand with a trace of silt.

32 -"
~

31.0-33.0' sand, yellow-browm, fine-grained, moist, trace

~
redium grained sand and fins subrounded gravel. Trace to Tested
little silt in top 0.1' of sample. No internal structure.
(SP-SM) Fill

600.9 33 . Jiyp 33.0-35.0' Sand, yellowish-gray, fine-grained, moist trace Tested
":, ,! silt, organics. Top 0.1' light tan dense, silty sand with-

"s. F lignite. Color of sa ple becows mo,re gray and particle
39 "". Si 3 size finer towards bottore. (SP-SM) Lacustrine See grain aire

y distribution cur-
vos of tested4.

a sueple e .-
, , ,

%!'*

SH.9 L,
- 35.0-37.0' Sample not extruded
_

-

m

-

- 4
-

.

59C.9 37 37.0-39.0' sand, gray to dark gray, fine-reined, moist,,.. v

] h trace silt. organics. Very dark gray organic staining in Tested
r.iddle to lower pertion of sarple with alternating fine-r_

-Q t very fine-grained sand layers in 1 war 1/2 f JaPple.
5 ISp-SM) Lacustrine50 a-

ks%
594.9 3, -fit

sau*tseYves sit e ota mo.

3* Pitcher Diesel Generator Area WA-1
.

Revision 14
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(rs) SAMPLE EXTRUSION LOG
ennecy Joe % antt7 % se0La suo,

.idiand t. nit, 1 t , ,,,0 2 ,z ,,,.4%/*

E o

h | 3 =

*l f [ T !I oescam aae c6aamericamai saNYonYv$v
=; o a *aams. spec.at enarvais
"

5595.1 38
- |' : 38.0- 38.5' Silty Sand, gray, fine-grained, moist. Thin Top * and botton- silt layers alternating with the fine sand. (SM) tested separatal)
,",, 1.acustrine i

I!' 6 3g,$.40.0' Sand, gray, fine-grained, noist, trace silt.
. Alternating ~tETn layers of light and dark-gray sand-

#j throughout. (SP-SM) Lacustrine-

"593.1 40
~ W. 40.0-40.4' Sandy-Silty Clay, grey-brown, very fine-grained Top and bottom
-

sand, very dense, scist to wet, well sorted, trace organics tested separately *(ML) Lacustrine,

- 7
40.4-42.0' Silty Clay, gray, hard, low plasticity, damp,75 -

clean, varved with small layers of silt, lower portion is-

" / banded with licht and dark layers of silt and organic mat-~

591.1 42 #' erials. (cL) facustrine
- 42.0-44.0' Sample not entruded

".
.

.

-
8-

-

~

589.1 44

44.0-46.0' Silty clays see description of sample 7, 40.4- Sample not tested
/ 42.0'. (CL) Lacustrine.,

70 _~ 9
_

/% | |
(
3 587.1 46 " H)
'- 46.0-52.0' Samples 10-12 not extruded-

-

- y-
._9-

W

m

52 -
52.0-56.0' No samples taken

.

-

e

.

-

-

-

-

-

~
56

~ 56.0-58.0' Sample not extruded

.

I 13
_

575.1 5:

,

Bottom of boring at 58.0'

- *

-
..

saasetta Tves esTa mots %
3* Pitcher Diesel Generator Building Area WA-4

r
(V) Revision 14
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O SAMPLE EXTRUSION LOG >PAQJsCT
Jos sock snetT aso, eeCLS No.

udland onies 1 2 7220 1 o, 2 .1

( f s,Ts saawtas Dars esTmmeo coonoseates

Diesel Generator aldg. 5 2-2-82 o 503g e 248
M st. votat oerm toeososvi

633.9 52.5' A.J. Fiksda3

>

8

f
d "; a ,,ovas o., sa ,tes

.- E E E f ! aa'a'tYa's$dNEe's'an"Iass
* * * " ' " * " ' ' ' ' ' ' "

- * : *

- a
633.9 0

- 0-42' No samples taken. See Woodward-Clyde field boring Pilot hole WB-1 ,"

~
log for material description. drilled for well

B-1.
I_

= Results of sieve
- analysis tests
." are included in

2 descriptive
' - 109

- - Representative

2 6 ." portions of all
. samples were re-
- tained unless
- noted by an *.

27 ~ See woodward-Clyde~
27 - 41.7' concrete

- N field boring log
for description,'y
of materials not,,

_., extruded.

* -

See grain site-
'

-

distribution cur-
. )., ves for samples

' 2 ;

.5. 'd tested..
,41

41. 5
w/ 591.i 42

5

-% ^i
sl 42.0-43.0' Sand, brown, fine-grained, saturated, trace-

angular gravel. (SP) Lacustrine
*

E Tested as one

33 -M'"' 1 43.0-44.0' Sand, gray, fine-grained, saturated, trace sample
- - silt, trace organics. (SP) Lacustrine
. .

| hfdY
589.9

44 -[[ 44.0-46.0' Sand, gray, fine-grained, moist to wet, dis-
~L- continous II"ggilte laminae. One third of sample (length-dg On1I natura1e wise) was fill, with 2* x 3/4* piece of steel on bottom

material tested.30 -QI 2 of pitcher tube. Fill consisted of saturated fine crushed
-$f gravel in a fine sand and silt matriz.
-7

, (SP-SM) Lacustrine

587.9 4' ~D-: <
- 46.0-46.5' No sample taken

. 587.4 4 6. {
( o:( grained sanOrace fine gravel, organica. Faint Top only. tested

f. 46.5-47.5' Sand, gray, fire-grained, moist, trace medium-
-

horisontal structuring of alternating sand sites. Very.g:d :r
3 sharp contact with clay below. (SP) Lacustrine-:-

.

50 --

1 47.5-48.5' E1.43, gray, stiff medium plastic, few thin
_ silt laminee. Clay is very finely laminated. (CL)

585.4 I 8. 5-
. Lacustrine-

48.5-52.S' Samples 4 and 5 not extruded.
584.9 4 9 --

sanarte a Tves set s *8*

3* Pitcher Diesel Generator Building WM-1

1
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l ace m ww
| =ama m.SAMPCE ~ EXTRUSION' LOG *ieu 'iEAJT.h*' I ma o, a

y ~ - -

=- :

i I .
5 I *

.

!j h $ } ! osa:pm aae chaemecam sa oe uaon v
. , g ma%mt srecm s saves

3
*

994.9 49
..

.

2 4

d
so.d

1
"'
-

S

_-.

-e

381.4 52.5"
** Bottom of boring at 52.S*

W

5
4
-4

1 -

.4
4

3
-

e

W

m

4

d I

7
.

e

m

~

w
4
-4

d
--,

*1

)
.

aum

5 '

d
_

M

-
m
94

".1,
.

3"
-e
==

end

4
4

1 **' *ua m m
1* Pitcher tesel Oenerator Building I W-1
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n\ SAMPLE EXTRUSION LOG Mid1and enits 1 2 m0 1, 2 .B-2
/

site sumptas can savnuoso coonce=ates
Diesel Generator Blog. 10 2-2-82 s 5040 a 200

anov=o st. votat osem toonso sv ,

634.3 51.0' A. J. Fiksdal

>
' : 8

E ! ( 2 novas oss. saasets:

f h j $ a=UsNNe'sYTEas
* " "

1 : :
m.3 0

- 0-29.0' No samples taken. See Woodward-Clyde field boring Pilot hole.WB-2
-

logs for material description. drilled for well
-

1~~
B-2.

Results of sieve
. analysis tests
- included in des-

2 ~ criptive log.

- Representative

-

portions of all-

samples were re-
28 "

tained unless
." noted b? an *.
.

605.3 29 ~
- 29.0-30.5' Sand, yeilowish-brown, fine-grained sand to fine Tested *
- gravel, well graded, moist. Gravel is round to subround.

20 (SW) Fill
30 _

.
1

603.830.5-
30.5-36.0' No samples taken".j.[ See Woodward-Clydn

31 field boring log
- .~% for description

- -
of samples not
extruded.

- 6s r. e

[ ',I f See grain size
'

.- o distribution cur-.

.J C

598.3 36 - Y'f O
ves for samples. .

tested.'
3 36.0-36.5' Gravel, gray, fine crushed backfill with sand
- and silt. Small pieces of rubber at contact with sand
"

: below. (GM) Fill Bottom only.

17 $ 2 36.5-38.0' Sand, yellowish-brown, fine-grained, wet, trace tested

silt. Zones or oxidised sand. Distinct contact with above."" ( gravel. (SP-SM) Lacustrine;

c-
"596.3 38

- 38.0-39.0* Sand, gray, fine-grained, moist, some silt. Dis-
-

'

continscus ITeliite laminae in middle 1/3 of sample. Top Testedr'' "
3 is oxidized yellow color with thin silt laminae. (SM).,

595.3 39. Lan strine.
. 3 9. 0- 4 0. 0 * S an d grayish-brown, fine-grained, moderate 1y Tested

55 1 -
- dense, moist, IIttle to some silt. Sandy silt with organics

- 4 at approximately 39.5*. (SM) Lacustrine.
594.] H

4o,o.41.0' Sand , grayish-brown, fine-grained, moist, little_

. . to some silt organics. Silt increases toward bottom. Bottom Bottom silt
85

. . 5 0.05' Is:ninated silt with organic partings. Distinct con- layer not in-

593.3 41 -
~

tact between silt and sand above. (SM) Lacustrine cluded with
-

sample tested.
.

60 -& 6
592.3 Mn-

Sats#Lt R Tvrt SeTO **oLa eso.

1* Pitcher Diesel Generator Building W3-2

.-

Revision 14s

D.10-64
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@ e
1c, -- . . . ..SAMPLE EXTRUSION LOG m, ,,u , , , , , , , , , , o, , .,

s
g- e

! 2 a .
- - , e

=a : : s - a cm...ro . . . , . . . . . ,a
s . . ~ . . .a 3 2 ''''''''8 ''' C " " ^ rva s s

*

"
53 592.3 42

41.0-43.U' S11ty Sand, gray, fine-grained, dense, snoist. Tested.

Approximately 0.2 7 clean, medium-grained sand at 41.5'.. .

- *
6 Cross beds of silt and organica near bottom of sample bound- :

591.1 4? ed on top and bottom by horizontal silt and sandy silt
..

, glaminae. (SM) Lacustrine.
. .

- 43.0-44.0' Sand, gray, fine-grained, moist, little silt. Top only tested
40 - ' 7 Alterneting thin layers of lighter and darker sand.

"" "" ($M) Lacustrine.
- 44.0-45.0' 511ty sand and Sandy Silt, grey, dense, poist.* Thin to thickly laminated with organics. (SM-ML) Lacustrint

589.3 4"
- 45.0-45.3' Sand, gray, fine-grained, moist, some silt *

.="'",9 Occasional wet, thin silt laminae. (RM) Lacustrine
Sample not tested

.? h
-

i | 45.3-47.0' Silt, gray, danse, non-plastle. Thin laminaeg55 -
j of lighter and darker silt and silt with clay. (ML)

.q|g(I
~,, Lacustrine

h!|

\ s
587.3 47 . "

, 47.0-51.0' Samples 9 and 10 not extruded.
.

.

-
9-

-

.

.

~

.

.

.

-

10
-

-

583.3 51 _ acttom or boring u. 0 '
-

.

eu

S.

_

,

-

-

.ud

.

-

M

-

M

-

M

-

W.E

-ud

e

.,

m
.

.

~

.
.

saaseten Tws ervu W "0-
3' Pitcher Diesel Generator Ba11 ding 4- 2

O
Revision 14
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BOREHOLE B ACKFILLING REEORT .

CONSUMERS POWER COMPANY . . : . -e

a o d 8|
*

Date

Boreh' ele Octo Personnel Doto

Borehole No. uJo -T Contrecter /)V C de///iv-
Ground Surfoce Elev ,n.7 Foremen 8 Th u_sred
Depth of Berehole 47.o 4 Inspector A'. O ' S ,

Grout-Mix Date Time Summery

Type Cement A c/Mr./M I Chargeable
#

Mix Proportions Mob et Borehole /

: .08 Cf ecting Borehole /' - / '#// :
# #~# '#'water bentonite cement Mix! Cmt / /-

Bogs of Cement Used 2 - 94 /d Bockfilling at Borehole / U-A'Merf

Bcgs of Bentonite Used / - 60 // . Demob at Borehole # # -> #%

No. of Betches of Mix A Other ~

Totcl Volume of Grout Mix Injected
/ IdNC *

into Borehole ^- 90 y ).s (') Subtoto!
.

ast-Sockfilline Mecsurement Nor -Chorgecble .

Depth of Grout Surface . reckdown Time O
*

Elev of Grout Surfoce Weather Delcy O
Other C*

Remcrks (2) Subtotal O

TOTAL HOURS WORKED

(1)+(2) / [d dd
.

m~ es~., o c . n

( N Foremen's Signcture

b7 ks
inspector's Sfgnature

O Revision 13
6/82

D.10-104
. .

.
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@ e
SAMPLE EXTRUSION LOG ~ 7 an, enits 1 2 ';'"J ';'".3

" """
1 2 ,,, 5

s.Te saa=sas oarsanrauoeo coonos=aras
Diesel Generator Bu11ae.g 20 10 "-81 s 5133.8 s 304.7

Gaouw. f t. ' ref aL DGPTM LooGiosv?
633.7 67.0' A. J. Fiksdal

I

8,
-

g -
*

.

2
; y t noteaom sa-tra

= * r s osacasmo= ano ctaas,e canom savesomLasomavoav
| 3 y, anatvsis.srece ssarvars

3
633.7 0

- 0-29.0' No samples taken. See Woodward-Clyde field boring Pilot hole WB-5
; log for material description. drilled for well
. B-5

1 -- *
Results of sieve

. analysis tests in-

. cicded in descrip-
- tive. log.

2-
- See grain site

- distribution cur-
"" ves of tested

_" samples.

"
See Woctward-Clyde-

field boring log
- for description

604.2 29 - of samples not
- 29.0-31.0' S ample not extruded extruded.

Pepresentative
- portions of all

30 - 1 samples were
- retained unless
"

noted by an*.

602.7 31 ,

- 31.0-32.3' Silty Sand, brown, moist, little coarse-grained
"

sand and fine gravel, trace clay, lignite. (SM) Fill

60 [ 2
. 32.3-33.0' Sand, light brown, fine-grained, .wist, some Bottom only tested
. .- medium-grained sand, trace silt and coarse-gr ained sand,
.-?. .y.. organica. (SP) 1,acustrine

600.7 33 -

-@id 33.0-34.5' sand, light tan to light brown, fine-to medium- Top and bottom

-M grained, subrounded, trace silt, trace coarse-grained sand, tested together
angular large sand grains. Middle of sample mediun-to Middle tested80 M 3_"g fine-grained (SM) that grades to fine-grained sand toward separately

. igg, the bottom. (S P-S M) Lacustrine
599.2 34. 54h

- 34.5-36.0' Sand, grayish tan, very fine-to medium-grained, Tested

73
- - moist, little silt, sarple grades from very fine-to fine-
-

. 4 sand near tcp to fine-to mediu=-sand at bottom. Organics
- in thin disecntinuous laminae for upper hS1f of sample.
- . Mediun-grained sand angular, fine 5 rained sand subrounded.

597.7 36 FEM) Lacustrine
- 36.0-37.5' sample not extruerd

"
S

_

-

596.2 3 7. T
2\ ,. 37.5-39.2' sand, tanish gray, fine-to very fine-grained, Tested
-.,((:Wi subrounded to subangular, moist, well sorted, trace, silt,
- : 6 organics. Fine-grained sand grades to medium-grained sand

80 -v toward the bottom. (SP) Lacustrine
,.

594.7 39 -?
sau* Lea Tvet site "0L' M

3* Pitcher Diesel Cenerator Building WB-5

O
1.evision 14
12/82

D.10-105
1
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h PaoACT Jos se(A spess? esCL sooLE ss(A

x / SAMPLE EXTRUSION LOG x1diano enit. 1 2 m0 2 o, 4 -->s
E

g 5 E.
-

. .
d* * y a e.oTes cae sames.g j

$. { g anaavsas. s,auat eaavunas
a s DestmarTIOss AfsD CLAmspICATeces saaev som Lamonavoseva .

*
5549.9 39

~
28.9-40.8 Silty sand, gray,hard, fine-grained, wet,with- '

Bottom only testedthin clay laminations. (SM) Lacustrine

40.8-40.9' Silty Clay, black, organic. (OL) Lacustrine*

- 5
- 40.9-41.4' sand, gray, fine-to medium-erained, trace silt
- - bgcoming more medium-grained near bottom. (SP) Lacustrine

... .

$92.541.O
"

" 41.4-43.9' Sample rot extruded

.

* 6
.

.

-

-
-

-

590.0 4 3. '4"" -

43.5-45.5' Silty Cisy. gray, low plasticity, moist, Sample not tested"
with some fine-grained sand. (CL) Lacustrine

" 45.5-46.4' 811ty sand, gray, fine-to mediurn-grained,
subrounded, non plastic, wet. (SP) Lacustrine40 .", 7

.

.g... f

- i.'.;|55. :|f:ij,
~'

O\ 587.5
46.e-'|. 46.4-47.4' Sand, brownish gray, fine-to medium-grained, nom Tested

.

f, J -

| plastic, moist to vet, trace silt, becoming finer grained'(j
50 y toward the bottom. (SP) Lacustrine-

~.h?:']].0*
v.=

-

8
=,;:!n:r

IN
,;,'585.5 48."

47.4-50.1' Sand, brownish gray, fine-to medium-grained, non Bottom only tested

-'4 plastic, moTot to wet, trace silt, becoming finer grained
-

60 -?e toward the bottom. (SP) Lacustrine
Q(:yp[I!.
*' ;.

i 9 50.1-50.4' sand, gray, fine-grained, non-plastic, wet,

9 iis]i
trece silt.7P) Lacustrine-

I.Y$:S-

583.5 50."-. . ~
~ 50.4-52.4' Sample not extruded

.

." 10

.

581.5 52.e- . . - ,/4 52.4-54.4' sand, gray, very fine-grained, nom plastic, Tested
.-| f wet, trace Eo~' Tittle silt, subrounded. (SP-SM) Lacustrine

;

'
45 -

,. . 11_-

_-. .

-f.
599.5 54.4_ j g

f| | ||578.4 55 *

sams. ms us mu u
3 Pitcher Service water rump structure *7

O
\') Revision 14

12/82,

| D.10-174
)

.. --- - -
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d

1 .. . . . _ _ _ _ _ _ _ . .

@ e
~c, om . . . . . ...

SAMPLE EXTRUSION LOG m atand unit. 1 2 m0 2 op 4 wr-7

.I .,
36 2 x =

3 y g morusom sees* *

;2 0,< a osatseros amm etaamasarmse es=v eoa tasomaron,, y g ansvsis,senciat raarvass- o ,
3 = <
3 57t a 55

*
- _

* 54.4-55.9' Silty sand, or sandy silt, gray, very fine Tested
grained, trace organics, wet. (ER;PJ ) Lacustrine50 -

12 55.9-56.4' clay, gray, very stiff, with thin light gray,-4-r silt laninetions. (C:,) Lacustrine

577.5 56.4
~

56.4-67.9' Samples 13-17 not extruded

|
~

| - 13
_

-

58.4-
"

__

*
1a

-

.

_

-

F2 0. 4,

.

-

- 15
.

_

m

.

62.1~
,

, -
1 -

1 -

t -

_
16

|
*

| ~

l =

-

-

6 5.a
.

_

| - 17
| e

.

.~
1

| 2

6 7.f
. 67.9-70.0' No samples taken

-

:
_

-

70 ~

[ 70.0-72.5' Sample not ertruded
*

- 18 *

'62.9 71 -

sAartta TY*E Brit "
3* Pitcher Service Water Pu@ Structure WF-7

Revision 14
12/82

D.10-175



r

o
t SAMPLE EXTRUSION LOG m _m enit. 1 4 2

_ __ _

>V mo 3 er: ,,G- 1

E

I !: -

2 h k I osecairrion amo chassercaroe 7/7ta.U[dv
. o ; ,, amatvses.sreciat raaness

3
*

579.7 54

-i N 53.7-56.2' F3nd gray to graMrown, fine-grained, dense, Tested
~ 1 moist to wel, ,po,orly sorted, trace medium-grained sand,
~^

| trace silt. (SP-SM) Lacustrine
y jg344
.

-

577.5 56.2
* *

56.2-58.2' sand and Silt, gray-brown, very fine-to fine- Tested
," : grained, very dense, moist, poorly sorted, trace medium-

., : grained sand and organics. Locally silty sand with bottom
'

-
12 0.1' sandy silt, gray, moint. Grading to silt. (SM-ML)

5'5
~

! **
~

j
_

575.5 58.2 --

~

! 58.2*60.2' Sanc and Silt, gray-brown to gray, very fine- Tested
- i to fine-graTnsid, ver7 Tense, wet, poorly scrted, trace

55 -
: : organica. Some eilt layering towards bottom of sample.
i

: 13 (SM) Lacuatrine
. :

.
.

573.5
50.2"[M 60.2-60.65' Sard, gray to gray-brown, dense to very dense. Top and botton

~
wet, poorly sorted, little silt, trace medium-grained tested separately-

60 *

p sand, trace organics. (SP-SM) Lacustrine
_

ji .14 60.65-62.2' Sandy fji.}.1, gray, very fine-grained, very
[g - H| ,g dense, moist, trace organics. Small laminations of

'p silty sand throughout with occessional 1/4* silty clay-g

( I" "*' " ' """'''I"571.5 52.2

62.2-64.2' Sample not extruded

-

[ 15
_

- s

-

569.5 54.2
." Bottom of boring at 64.2'

-

W

W

-

.
-

I -

I -

, -

\ -

-

-

M

.~
_

_

_

M

.

-

.

~
?'

.

| saa*Lasi tv*e arra aoLa %

3* Pitcher Circulating Water Intake Structure WG-1

i

'

Revision 14d 12/82
D.10-188
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,a

s.omet as a surra 6 ou ao.

O,G SAMPLE EXTRUSION LOG =*a2 a4 ==2== 1 2 72:a 1 a. 2 o-a

, - i e.. ..~ . . .e
Circulating water Intake struct 16 -| 7-9-81 s 5069.19 e 574.67

m es. vor.6 earm usens e, .

634.3 64.3* W. C. Paris, Jr. .

>

$. I
. .

mvie. spec o. sus.,.ofu.s.o : a.a
-

I y i om w ne. ,
*

2 O, .n us 6 ,.-g
3

i
. e .

2 3
634.] O

0-29.J' No samples taken. see woodward-Clyde field boring Pilot hole WG-8a

log for material description. drilled for well*

G- 8"

1 ."
-

Results of sieve
.

analysis tests-

- Laciuded ' in des-

22 **IPtI'* 189*
I see grain size

distribution cur-*

we of tested ses-- ""

plae.k.- -

.

.

~~
60$.0 29.T

29.3-41.8' Samplee 1-6 not estruded see woodward-Clyde*

-
-

field broing tog
for description-
af samples not

.' g extruded.

Representative
-

- portione of all
samples were re-

,

to.ined unless, 31,3 no ed br an ..(y,
- 2

.-

.

.

.

W

3 8. T
.
.

'

$ 3

:

.

~

36.:
-

.

~ *
.

m
-

.

.

591.* 39.*
sama, vv e sere m.a m

3* Pitcher Circulating Water fatake Stncture WC.9

Revision 13
6/82

,

D.10-224
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, .

.

.

M e
SAMPLE EXTRUSION LOG 7 Ea'nd enits 1 2 72 O ' '" ? Z8

'" '"
2

E

i 5 Ea .

"2 ! oasca*txm amo ctaas,acavest esN7t ,NM,
o %." . amatvsis. arac n eaarvass

s
*595.3 39

.

5.

-

-

40.3"

-
6

.

.

592.541, R"
- 41.8-46.8' No samples taken

.

.

.

-

.

.

.

.

-

.

.

.

.

.

.

i e
387.5 46.8.

- 46.8-47.6' Clayey Sand, dark gray, mottled, hard, .d ry
trace organics. (ETill Bottom only tested~

. 7
47.6-48.3' Sand, gray, fine-to medium-grained, trace87 -

,

organics, IIEUe silt. (SP-SM) Lacustrine-

586.0 4 8. T '' A-

: 48.3-50.3' Sample not extruded
.

-

8-

-

.

-

584.0 5 0. T
'ft, 50.3-51.9' Sand, gray, fine-to coarse-grained, trace silt,

e.h e trace fine gravel. (8P) Lacustrine Bottom only tested
i

-Uh':l'O' 9~
1 $n

.js. 51.9-52.3' sand, light gray, fine-to 'edium grained, trace| .

silt, (SP-SMacustrine| ,"J'.; ."vJ:| _

582.0 52.
l iIffil 52.3-54.3' sand, gray, fine-to coarse-grained, trace silt, Tested

~

L::fg(. trace fine gT4 vel, subrounded, wet. (SP) Lacustrine
[

.

:S.9:/ 10' 65
~|:

""

s,
\

l Rii.iN
48.|

-

! M-

i 580.0 5 4. [-
|

[ 579.3 55 2'.h..l2 #'

,

ote o.I sa tea rm m
3 Patener circulating water intake structure wa-8

1 9
I Revision 14
| 12/82
1

D.10-225i

| )
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pacuser me iso. swert seo, esoLa na

Q SAMPLE EXTRUSION LOG u di s enit. 1 3 mo 3 o, 3 Wo-.

,

g i 8*
a .

t sansose saniets:* * yEj | a Descarvioss amo c6assweatione*
saarv oon tasong g amatvses. e, scia 6,avoavsarumes- o ,

. a
*579.3 55

-Q'' 54.3-55.3' sand, see description of sample 10 above. (SP) Bottom only tested
~

f.# s,.,,$11
/j. Lacustrine

55.3-56.3' sand, gray, fine-to medium-grained, trace silt,-

seontact top and bottom. trace cravel, orcanic cisy(sP)yer 55.8-55.9', has 450+""
" f" laM:.-$78.056. T Lacustrine

-$ ,, 56.3-58.3' sand, gray, fine-to medium-grained, trace silt Tested
, .!!) traos fine gravel, 0.5" dark gray, silty clay layer at 58.'f.~
:

d,::i: 12 (SP) Lacustrine55
,

Flfp.3
_

s-

,'? ? .~

-::@
=|H! %

I'-.
$76.C5 8. T.

- 58.3-59.0' Silty Clay, dark gray. (CL) Lacustrine.
" Bottom only tested

*
59.0-60.3' sand, gray, Ene-to coarse-grained with oces-50

~

m
. sional thin T 1/4'), fine sandy organic milt layers.
. ,

13 (SP-SM) Lacustrine
-

-

574.0 60.T - '
-

60.3-62.3' Sandy silt, gray, very fine-grained grading to Sagle not tested
_ silty clay with 1TghT gray silt laminations. (ML-CL)
- Lacustrine
.

14-

.

.

%72.0 62.T -

i 62.3-64.3' Sample not extruded

%d ~

|
- 15
.

.

-

( 6 4. (
, 64.3-67.3' No sample taken
-

M

-

-

.-n.

-.

|
_.

| 6 7. {
| 67.3-69.3' Sample not extruded--

I
~

|
*

16"

|

-.

-

-

| 565.0 69. P
l

Bottom of boring at 69.3'

-

-

-

s,-

1

m antwo s:Ts "0L8 mo-

3* Pitcher Circulating Water Intake Structure WG-8

! Revision 14
D.10-226 12/82
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.

.
.

/^.1 SAMPLE EXTRUSION LOG
PaoJsCT Jos ho. spt Et eso, eeots setA

xid1and onits 1 2 m0 2o 3 m_2V :
g 5

8*

. . .
,, * y g* *

norss oss san,eteseg 3 g g a=am s. .m..ta.=sonavoav
a oescairvion amo ctAssie carem ss=t so

. , c narunu,
- .

*594.6 38
.

.

- 6
-

39
-

-

-

-

-

-
7-

.

291.6 41 -f f 41.0-41.7' Silty Clay. black, very hard, low plasticity.,

(3.) Lacustrine-i ' :

-
,

- 41.7-42.3' clayey san greenish black, fine-to very fine-100 -- 8 grained, Icw plast c ty. (SC) Lacustrine

- 42.3-43.0' Band, green, fine-grained, wet to moist, well Bottom only tested-r t.
' sorted, subangular to subrounded, angular contact with..

i * *I'Y'I # ** *589.6 43
'h 43.0-43.5' sandy silt or silty sand, green to dark green,- :

-M fine-grained sand, moist. (SM)
55 ],n 43.5-45.0' sand, green, fine-grained, subangular to sub- Bottom only tested[

"i .: 9 rounded, moist to wet, well sorted, trace silt. Distinct-

-,j % contact with sandy silt above. (SE) Lacustrine

-hi:f
-3..

587.6 4 5 '- * -

'

45.0-47.0' sand, greenish gray, fine-to medium-grained. Tested
. angular to subrounded, moist to wet, little silt, trace

\ 60 -
! coarse-grained sand, organics. Larger fraction more

t } ,,- : angular, particularly chart fragments. coarse-grained
%/ i : 10 sand in two thick laminae near top. (SM) Lacustrine-

- :
- -

585.6 47 -
- 47.0-49.0' Sample not extruded

-

11
_.

.

M

M

-

583.6 49 ;b 49.0-51.0* sand. tan to gray with slight green tint, fine- Tested
-d. grained, angular to subrounded, moist to wet, trace medium-
-fM to coarse-grained sand, trace silt, two thin to thick

55 -.h).12 coarse-grained sand laminae near top. Thin fine-grained
,j: sand bed near middle. (SP) Lacustrine
"D{. .

,

20TS $
581.6 51

'

- - 51.0-53.0' sand, gray, fine-to very fine-grained, sub- Tested

|

- i angular to subrounded, moist,little silt, organics.
Discontinuous livnite laminae at approximately 52.0'. (SM)" :

65 - f
- 13

~ L*C"***i"*

.

.. .

-

579.6 52
- 53.0-55.0' sand, gray, fine-grained, subangular to sub- Tested-

- : 14 rounded, moist, well sorted, little silt, organi s. One
i 65 -

- thin silt.1sminas at 5 4. 0' . Hard thin silt laminae at top.
579,( 54 - sample finer grained toward the bottom.(SM) Lacustrine

sanetsa Tves arra esota no.

3' Pitcher East Yard Area WJ-2

1 Revision 14
d 12/82

0.10-290
.

'

_ - . . . . .- .
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# e
__ __ . _ _ __

SAMPLE EXTRUSION LOG x5,1a s nita 1 6 y ,220 3 ,3 . . ,

.

* *

!z : : 1 i ,,= ta =. - ~ ..
===s.n c% raamass: : a

g * *
a3 59e.4 ?

. -

~

! ! 18
-

=s" * ". 5 0 52.0 . ..t .d
.

2 15
.

W

.
-

'"* ' Sg gray, very fine-to fine grained, noist. Tested
i;i 57.0-59.0', o r g an,ics . Thin silt or sandy silt laminae and

-
- some silt-

.

!. :. .

thin discontinuous lignite laminae . (SM) Lacustrine
00

! I ls-

. :
*

-
.

: .

~

573.6 59
A 59.0-60.0* sandy silt, gray, very fine-grained sand, dry Top only tested

-* 1 [,; to moist, organicCThin silt 1aminae et contact with
-

",j,[ silty clay below. (ML) Lacustrine

60.0-61.0' silty claw, gray, low to medium plasticity.
.

17 Increasing thin c"Aay laminae toward the bottcm At bottom
.

medium plastic gray clay with silt laminae. (CL) Lacustrine
-

57 L6 61 '

61.0 6L O' samples 18-20 not extrudad=

-

18
.
.
.

.

63

e-

1 19
.

.

.
e.1

6
.

M

W
"

20.

-

.,

~

565.d 67
Sottom of boring at 67.0*.

.

E.
.
.

W

e

.

.

;"cLa _
I sne W-2sueum m

3* Pitcher | East Yard Area

Revision 13
6/82

|
,

D.10-291
1

1
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.
-

. .. ao.
O SAMPLE EXTRUSION LOG ,udiand unies 1 o m0 1 or , o. 4 ,

site samrtes oatsaminuoao coomoe=4Tas

* 'oily Waste Building 24 1-27-82 4677 417
oaow=o si tovat parvu Loessoeva

633.9 6 9. t * A. J. Fiksdal

E
- *

8
b s : 2

*
escras ons saasetas

fE b j Ms'NNe'sarvaasO **0" '"0 "**
4- a :

- *
633.1 n

-
0 29' No samplea taken. See Woodsard-Clyde field boring Pilot hole WN-4R

. log for material descripite. drilled for well

. N-4.I""
Results of sieve

, analysis testsare
. included in des-
- criptive log.2-
'

Representative
- portions of all

. samples were re-
tair.e4 unless |28-

; noted by an *.
.

-

60s.9 2?
- 29.0-33.0' Samples 1 and 2 not extruded. See Woodward-
-

Clyde field"

boring log for

.
y description of

-

samples not ex-

.
truded.

31 ' See grain site

D-)
" distribution cur--

~ ves of tested
samples,

w) 2
.

-

.

600.9 32. .

. 33.0- 34.5' Silty Clay, gray, mottled brown and tan, low
- to medium plasticity, moist, trace to some sand, trace fine
- gravel. (CL) Fill Sample not *tet

7 34.5-34.9' sm .d. brown, fine-grained, moist to wet, poorly

~

sorted, trace to little silt, nodules of clay. (SM/wCL) Filla

T599.0
34'I 34.9-37.5' No sample taken

.".

.

.

-

'

37. i- 37.5-38.9' Sands grayish-brown, fine-grained, moist, trace
596.4

;

: ,,. . i silt. No internal structure. (SP) Lacustrine
86 . ??!{ 4 Tested

,

; :ih
.'''595,0t1A,S

sans*LenTves sits mote m
3* Pitcher Cily Waste Building WN-4R

g] Revision 14,

\ / 12/82v

D.10-392

( I )
p--.- ..w%. .. .--- -,-. e-- *---

_ __
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M e
- - .- -

SAMPLE EXTRUSION LOG iudiand enits zu mo 2 o, s ..-4m

:
5 5

s-

- - -

'z ! ! ! !
- ,,s,._

mn: ,=en---

i : : :

-5,5.e ,.

" 38.9-39.5' po samples taken

39.(y3
594.4

.g 4 39.5-41.0' sang, ined sand. grayish-brown, fine-grained, scist to vet, Testedmedium-gra Top 0.05' coarse-to fine-grainedtraceg
;y.* gh 5 sand erading to fine * grafaed sand. (37) 14custrineto

-

s.,Q-

d *592.9 gg
j 41.0-42.c' sample not extruded

6.
-

591.9 42

-

sand, brown, fine to very fine-grained, dense,42.0-43.0'- .

to
"

7 assis t, 11ttMilt. Top 0.6' fine grained sand, lower 0.3' Testedincrease La siit and decrease in grain sise to very fine-
'90.9 43 _ etained with sees silt. (fP-tm ueustrina

= :
- : 43.0-45.0' sand, brown, fine-grained, eoist, little eilt. Tested

! epper 1/1 o Uample very fine-grained sand with milt laminaaSS

." ."
8 love.' 2/3 fine-grained clear quarts. (sM) Lacustrine

- : s
- :
" ;

*'
. p .- 45.0-46.5' sand, brown, fine-grained, teoist to wet, organics Tested
.Q ta3 internai Ttructure. (SP) Lacustrine

60

@g: S
.,

'

587.4 46.k 46.5-48.0" sand, brown, fine-grained, soist, trace silt.
-

Thin beds oGry fpe-grained sand with lienite partings Tested.

at approximateiy 20 from horisontal. (s?-SM) Iacustrine
II 4 10

",85.9 44j ~ Isa.0-48.9* sample not extruded.

~

11

285.0 48 -- w 43,9 50.0* saad, grayish-brown, fine-grained, moist to wet,
$ trace silt,*Ty?anics. 3rown silt, sand laminae et top and TestedN'91 12 near bottom. Sand grades ooarser trained towards bottosa.

(sP-SM) tacustrine
583.9 50 , ' " - 53.0-51.0' Sample not estruded.

11
"
,

582.9 51 ~
51.0-52.0' s g , grayish-brown, fine-grained, amist, trace,

silt. 311ty sand laminae et top and bottom. Discontinous Tested
100

.
.14

7 lignite laminae. (EP-sx) Lacustine

III*I ' 52.0-54.0' Sample not extruded.
.
e

i 15
.

e

W
.

579.9 54 _ .e 54.0-34.a' sand, brown, nee grained, moist to vet, Tested.

% ternal structure. (s?) Zacustrineorganica.. .ls{j54 ,

578.9 q q 4 +d

3* Pitcher 011y waste Building WW -42
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@
enoACT As ha. D.sfT ha. note ha,

(]m SAMPLE EXTRUSION LOG ,udiand t, nits z u m. 3 o, 3 .,....

E ,

j i ::. .

Eg .h {, { h casemamou ase cLassiecarem ssE LasNSv
a g g ahaLvts,sreciat e sanmas

- a
578.9 55

-lW
~b. .I= :: ::

li%
577.9 56 - fi

-A 4 56.0- 58.0' Sand, brown, fine-grained, moist to wet, trace
. _. silt, organics. Sample grades slightly finer grained Tested

-

48 [[ towards bottosa. (SP-SM) Lacustrine
| 17w

k
-

58 M'575.9
~ 58.0-59.5' Sag le not estruded.
-

18

.

574.6 59.C, -

59.5-61.5' sand, grayish-brown, fine-grained, moist to vet,
-

y
.., LI trace silt, organics. 511ty sand laminae on top of sample
- ! and a medium-grained zone near the middle. (SP-SM) h ated

$o - 19 Lacustrine
,

!T .
. ,

! fj~
372.4 51.3

. . :r 61.5-62.6' E no, grey, fine-grained, moist to vet, trace
?! silt. Silty sand laminae on top. Color change from gray- Tested100 . 2C

!71.352.6_CM,
brown to gray at middle of easele. (SP-SM) Lacustrine

; ,,,

IpI - . 62.6-63.6' Sand, nay, fine-grained, moist to wet, little
5 / - : silt. Thic U am- ne of silty fine-erained sand tear too and TestedV 90 - . 21 sandy silt near Neton. Lignite pattings on botton. (SM)

570.363.6" Lacustrine

- h]!!
-f

11 63.6-65.6' Sandy bilt, fine--grained sand, moist to wet, Tested
~H |i Thin silt laminae in fine-gra.ned sand increasing toward

50 "! .' 22 bottom. Botton 1/4 of sample wet moderately dense, silty
~

- sand. (ML) Lacustrine

568.3 65.6~.'>}
-

'

65.6-69.6' Samp1ss 23 and 24 not extruded.-

I -

~
23

.~
.

! 67. a"
-

,
-

24
..

;
"

e

-

564.3 69.E~
- Bottom of boring 69.6'

"
,

~
l

.

~
?.

sm,Len Tv,e sTe "0L8 ho.
3* Pitcher Oily .aste Building Wi-4R
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,

enomer me no, a asT ma. ota n o.

( SAMPLE EXTRUSION LOG ,udiano m its 142 ,220 t o. , 0,

"' "** * * " ' ' * * * * * * * " ' ' " * ' "\ Auxiliary Building
Train Bay 19 2-2-82 s 4671 e 324'

omou=ost. rotat orrw Looesosvi

634.7 68.0' A. J. Fiksdal

1
8-

~

! ( ! eNyrss om. saasatsa

| : i ; i arisis ;,tr::: mas" ~ ~ ~ ~ ' " ~ c

[ ::
64L1 0

. 0.-29' No samples taken. See Woodward-Clyde field boring

-
log for material description. Pilot hole OW-5-

drilled for ob-
32 servation well

. CBS-5.

2 -
Results of sieve-

analysis tests
I are included in

- - descriptive log.
-

- Representative

} fa26.0- 26.5' obstruction [ tonep ,.
. tained unless

noted by an *.-

.

.

.

.

.

.

.

.

605.7 29
- 29.0-41.0 samples 1-6 not extruded see woodward-

C
( \

. Clyde field
boring log for

\ / 30 . 1 description of
- materials not

extruded.
,

31 -
-

- -

- -

.

.-
.

- g

.

~

593.7 41
- 41.0-42.6' Silty Clay, mottled gray-brown, stiff medium
- plastic, little sand, trace fine gravel. (CL) Fill

43 [ 7 Sarple not
tested

- 42.6-43.0' Clayey sano, brown, fine to mediure-grained,n

591.7 43 -moist, trace coarse aand. (SC) Fill*'

"
43.0-44.0' 811ty Clay, reddish-brown, swdium dansity, low Sample not

25 . g plasticity, moist, some sanoi trace fine gravel. tested
590.7 44 -r , (CL) Fill

t sametsa Tves site e.ota mck
3* Pitcher /Eklit spoon Auxiliary Building Train say OW-5

1
l
i

I

(
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12/82
s

D.10-424
l



_ _ _ _

-

M O
- .. -. .

SAMPLE EXTRUSION LOG t Mid1and =ts 1 2 m0 2 s. 3 o.-5

E

' I*

i
! ,,;.7i j i gma1 - - - -

; >4

44.0-45.0' Sand, brown, fine- p ained, moist, trace to
8 little silt, tzace coa.rse saan. (RM) Fill

509.7 45 -
45.0-45.5' Sand, brown, fine-grained, scist to wet, trace
clay. (EM)'TIII,

8A 45.5-47.0' Sand, yellowish-brown, fine-to mediusrgrained Saspl caseined
- moist to wet, trace coarse-grained sand. (57) Fill for testing

587.7 47 47.0-49.0' Sand, yellwish-Wo fimo marsMrM, Tested *
motat to vet. Modules of cisyey coarse-grained sand in

10 middle of sangle. (EP-sM) rill
25

585.7 49 - =
. , ,

49.0-505.' Sand, brown, fine-to coarse-grained, moist. No Split spoon sam-

11 internal structure. (SP-SM), rill pie tested
73

. ..a

584.2 50.5 ~~

50.5-52.0' , brown, fine-to coaree-grained, moist. No Split spoon ses>.

internal str ure. (SP-5M) Fill ple tested47 y

582.7 12 = y,-
1 52.0-53.5' Sand. brown, fine-ts coarse-grained, scist. . Split spoon asse-

trace fine gravel. No internsA structure. (SN-SM) rill ple tested37 g3

-5 81. 2 5 3. L~ M53.5-53.7' so sample recovered.
3 81. 0 5 3. L p'

53.7-40.5' so aasuple taken.
.4

.

~

*;
,_

.
6:-

:
.

-

M

2 'I. A.

s;-
-

.

- -

*
,

. 'i

574.240.
ip! 80.5-42.0' Silty Samt, grav,fiae-grained, noist, organios.

~
-

. Thin silt imminae'near bottom ad middle, black fin M raia--

h. ed sand bed at aptroximately (1*. Top of sangle brownish97 *

-

g3gj gray. (SM) W rine"

572.7 82 - qY:
seas .m entwa ets

3* Fitcher/ Split Spoon Auxiliary Building Trata Bay OW-5
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