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i ) INSTRUCTIONS FOR ADDING REVISION 12
'd TO THE MIDLAND PLANT

ENVIRONMENTAL REPORT

This Revision 12 to the Environmental Report (ER) of the Midland Plant
consists of pages that are to be inserted into your copy of the ER.

-Vertical bars in the margin indicate the location of the revisions in text and
. tables. .Pages without-bars are either unchanged pages furnished for
continuity.or contain minor spelling or editorial corrections which do not
change the. text content. The pages to be removed and inserted are as follows:

REMOVE INSERT

-Volume 1

i thru v i thru iv
After. Tab, L0EP-1 thru LOEP-11 After Tab, LOEP-1 thru L0EP-31

1-i/1-ii- 1-i/1-ii
1.1-1 thru 1.1-39 l'.1-1 thru 1.1-37
Tb1 1.1-1 thru Tb1 1.1-4 Tb1 1.1-1 thru Tb1 1.1-4
Tb1 1.~1-7 thru Tb1 1.1-14 Tb1 1.1-7 thru Tb1 1.1-14

1.2-1 1.2-1
/m
I 6

A._,/ 1.3-1/1.3-2 1.3-1/1.3-2 '

Tb1 1.3-1/Tb1 1.3-2 Tb1 1.3-1/Tb1 1.3-2
2-1 thru 2-iv 2-i thru 2-iv

2-vii/2-viii 2-vii/2-viii
2.1-3 thru 2.1-34 2.1-3 thru 2.1-31,-

Tb1 2.1-20 thru Tb1 2.1-24 Tb1 2.1-20 thru Tb1 2.1-24
Fig 2.1-13 -------

2.1R-1 thru 2.1R-5 2.1R-1 thru 2.1R-5
,

; 2.2-1 thru 2.1-24 2.2-1 thru 2.2-24
Tb1 2.2-la Tb1 2.2-la

,

: '2.2R-1 thru 2.2R-3 2.2R-1 thru 2.2R-3
! App 2.2A -------

! App 2.2B ----- -

App 2.2C
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2.4-1 thru 2.4-25

'
-------

2.4-1 thru 2.4-25
Tb1 2.4-12 (1 of 2)/------

,

i Tb1 2.4-12 (2 of 2)
f

2.4P-1 thru 2.4R-3 2.4R-1 thru 2.4R-3
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.Tb1 2.5-1 Tb1 2.5-1
Fig 2.5-5 Fig 2.5-5
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' N ./
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3.1-5/3.1-6 3.1-5/3.1-6
Tb1 3.6-2 (2'of 2)/Tb1 3.6-3 Tb1 3.6-2 (2 of 2)/Tb1 3.6-3
3.6R-1 3.6R-1

3.1- ' thru 3.7-5 3.7-2a thru 3.7-5
3.8-1/3.8R-1 3.8-1

Tb1 3.8-1-------

3.9-1 thre 3.9-15 3.9-1 thru 3.9-15
3.9R-1 thru 3.9R-3 3.9R-1 thru 3.9R-3
4-i/4-11 4-i/4-ii
4.1-3/4.1-4 4.1-3/4.1-4
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5.1-1 thru 5.1-21 5.1-1 thru 5.1-20
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App 5.IA-3 App 5.1A-3

5.6-1 thru 5.6-5 5.6-1 thru 5.6-8
5.6R-1 5.6R-1/5.6R-2

5.7-1/5.7-2 5.7-1/5.7-2

Volume 3

i thru v i thru iv
6-i thru 6-iv 6-i thru 6-iv
6.1-1 thru 6.1-29 6.1-1 thru 6.1-32
Tb1 6.1-1/Tb1 6.1-2 Tb1 6.1-1/Tb1 6.1-2
Fig 6.1-9 Fig 6.1-9
6.1R-1 thru 6.1R-3 6.1R-1 thru 6.1R-3

6.2-1 thru 6.2-6 6.2-1 thru 6.2-6
6.2R-1 6.2R-1

6.3-1 thru 6.3-9 6.3-1 thru 6.3-10
6.3R-1/6.3R-2 6.3R-1/6.3R-2 -
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'6.4-1 . . 6.4-1
Tb1 6.4-1/Tbl.6.4-2 Tb1 6.4-1/Tb1 6.4-2 .

6.4R-1-------

'8-i/8-ii' 8-1/8-11
8.1-1 thru 8.1-4: 8.1-1 thru 8.1-6

-

Tb1 8.1-1 Tb1 8.1-1

'8.2-1 thru 8.2-4 8.2-1 thru 8.2-4
.Tb1 8.2-1/Tb1 8.2-2 Tb1 8.2-1/Tb1 8.2-2

Tb1 11-1/Tbl'11-2' Tb1 11-1/Tb1 11-2
13.2-1 thru 13.2-12 13.2-1 tb u 13.2-13

-13.3-1 thru 13.3-4- 13.3-1 thru 13.3-4
13.4-1 thru 13.4-3 13.4-1 thru 13.4-3
13.5-5 thru 13.5-9 13.5-5 thru 13.5-9

13.6-1 thru 13.6-6 13.6-1 thru 13.6-6
.Q&R-i.thru Q&R-v: Q&R-i thru Q&R-v
AEC 1-1 AEC 1-1 thru AEC 1-2
AEC 3-1 AEC 3-1
AEC 8-1 AEC 8-1
AEC 13-1 AEC 13-1

B-C lb-1 B-C lb-1

}'')T
'

B-C-4-1 B-C 4-1
s_ Tb1 B-C 4-1 Tb1 B-C 4-1

B-C 5-1 B-C 5-1
B-C 8-1 thru B-C 8-2 B-C 8-1 thru B-C 8-2
B-C 9b-1 thru B-C 9b-2 B-C 9b-1 thru B-C 9b-2

i B-c 10a-1 B-C 10a-1
'

B-C 15-1 B-C 15-1
END 1-1/END 1-2 END 1-1/END 1-2

| Tb1 END 1-1 (1 of 2) thru Tb1 END 1-1 (2 of 2) -------

END 2-1 thru END 2-2 END 2-1 thru END 2-2
| EN] 3-1 END 3-1
i END 4-1 END 4-1 thru END 4-2

HYD 2-1 HYD 2-1
MYD 9-1 thru HYD 9-2 HYD 9-1
SOC 10-1 thru SOC 10-2 SOC 10-1 thru SOC 10-2

. SOC 12-1 SOC 12-1
SOC 13-1 SOC 13-1
TEC 2-1 TEC 2-1
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Tb1 2.3-1 0
Tb1 2.3-2 0

;

Tb1 2.3-3 0 i

Tb1 2.3-4 0 |
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Latest
Sheet ID Rev

.

Tbl 2.3-5 0
Tbl-2.3-6- 0
Tb1 2.3-7 0
Tb1 2.3-8 0

'

-Tb1 2.3-9 0
Tb1 2.3-10 0
Tb1 2.3-11 0
Tb1 2.3-12 0
Tb1 2.3-13 0
Tb1 2.3-14- 0
Tb1 2.3-15 0

-Tb1 2.3-16 0
Tb1 2.3-17 0

'

Tb1 2.3-18 0
Fig 2.3-1 0
Fig 2.3-2 0

,

Fig 2.3-3 0
-Fig 2.3-4 0

,

-Fig 2.3-5
. O

Fig 2.3-6 0
- -Fig 2.3-7 0'

-/ i Fig 2.3-8 0
'\ / Fig 2.3-9 0

Fig 2.3-10 0
Fig 2.3-11 0
Fig 2.3-12 0

: Fig 2.3-13 0
l 2.3R-1 1
'

2.3k-2 0
2.3R-3' 1

App 2.3A
2.3A Title Pg 0
2.3A-i 0
Tb1 2.3A-1 0

|- Tb1 2.3A-2 0
| Tb1 2.3A-3 0
i Tb1 2.3A-4 0

Tb1 2.3A-5 0
Tb1 2.3A-6 0
Tb1 2.3A-7 0
Tb1 2.3A-8 0
Tb1 2.3A-9 0
Tb1 2.3A-10 0

2.4-1 12

| 2.4-2' 1

2.4-3 12
2.4-4 0
2.4-5 12

_\ 2.4-6 12
2.4-7 0

; REVISION 12 - JUNE 1981 LCEP-7
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MIDLAND 1&2-ER(OLS)

O
Latest .

Sheet ID Rev

2.4-8 0
2.4-9 0
2.4-10 9

2.4-11 1

2.4-12 12
2.4-13 12
2.4-14 12
2.4-15 12
2.4-16 12
2.4-17 12
2.4-18 12
2.4-19 12
2.4-20 12
2.4-21 12
2.4-22 12
2.4-23 12
2.4-24 12
2.4-25 12
Tb1 2.4-1 0
Fhl 2.4-2 0
Tb1 2.4-3 0
Tb1 2.4-4 0
Tb1 2.4-5 0
Tb1 2.4-6 0,

Tb1 2.4-7 2
Tb1 2.4-8
(1 of 4) 0

(2 of 4) 0

(3 of 4) 0

(4 of 4) 0
Tb1 2.4-9
(1 of 5) 0

(2 of 5) 0

l (3 of 5) 0

| (4 of 5) 0

(5 of 5) 0
Tb1 2.4-10 0
Tb1 2.4-11 2

Tb1 2.4-12
(1 of 2) 12

(2 of 2) 12
Fig 2.4-1 0
Fig 2.4-2 0

,.

Fig 2.4-3 0
Fig 2.4-4 0
Fig 2.4-5 0

| Fig 2.4-6 0
Fig 2.4-7 0

. Fig 2.4-8 0

! Fig 2.4-9 0

REVISION 12 - JUNE 1981 LOEP-8
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Latest

J heet ID Rev
.

Fig 2.4-10 0
-Fig 2.4-11 0
Fig 2.4-12 2
2.4R-1 1

-

2.4R-2 12
2.4R-3 12
2.5-1 0
2.5-2 2
2.5-3 0
2.5-4 2
2.5-5 11
2.5-6 11

'

Tb1 2.5-1 12
Fig 2 5-1 0
Fig 2.5-2. O
Fig 2.5-3 0
Fig 2.5-4 0
Fig 2.5-5 12
Fig 2.5-6 0

.

Fig 2.5-7 0
2.5R-l' 1

2.5R-2 1

VOLUME II

i 12
ii 12
iii 12
iv 12
2.6-1 9
2.6-2 3
2.6-3 3
2.6-4 6
2.6-5 11
2.6-6 11
2.6-7 11
Fig 2.6-1 3
2.6R-1 3
App 2.6A NA
App 2.6B NA
App 2.6C NA
2.7-1 11
2.7-2 0
Fig 2.7-1 0
Fig 2.7-2 0
Fig 2.7-3 0

'NA = Not applicable. This appendix was not written by Consumers Power Company
or its contractors.
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Sheet ID Rev

Fig 2.7-4 0
Fig 2.7-5 0
Fig 2.7-6 0
3-1 2
3-11 2-
3-111 12
3-iv 12
3-v 2
3.1-1 0
3.1-2 1

3.1-3 1

3.1-4 0
3.1-5 0

| 3.1-6 0
3.1-7 0
Tb1 3.1-1
(1 of 2) 0 '

(2 of 2) 0
Fig 3.1-1 0
Fig 3.1-2 0
Fig 3.1-3/
Fig 3.1-4 0
Fig 3.1-5 0
Fig 3.1-6 0
3.1R-1 12
3.2-1 1

3.2-2 3
3.2-3 3
Fig 3.2-1 1

Fig 3.2-2 3
3.3-1 11
3.3-la 2
3.3-lb 2
3.3-2 6
3.3-3 0
Tb1 3.3-1
(1 of 2) 9

(2 of 2) 9

Tb1 3.3-2 8
Fig 3.3-1 8
3.4-1 9

3.4-2 9
3.4-3 9
3.4-4 0
3.4-5 2
3.4-6 9
3.4-7 2
3.4-7a 2
3.4-7b 2
3.4-8 10

REVISION 12 - JUNE 1981 LOEP-10
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Latest
Sheet ID Rev-

3.4-9- 9^:
~ 3.4-10- 9

.3.4-11- 9,
*

Tb1 3.4-1- 0
Tb1'3.4-2 1..

' ' ,Tb1 3.4-3 2
*

Tb1 3.4-4 0
Tb1 3.4-5 0

=Tb1 3.4-6 6
Tb1 3.4-7 11

! Tb1 3.4-8 2- '

Fig 3.4-1 0,

'f Fig 3.4-2' -0
Fig 3.4 9 3
Fig 3.4-4 0'

.

Fig 3.4-5 0
Fig 3.4-6 0

, Fig 3.4-7- 0
' - Fig 3.4-8 0 .

i Fig 3.4-9' 3
!. Fig 3.4-10 2

j< 3.4R-1 9
'-

k '/ 3.5-1 1

; 3.5-2 0
3.5-3 1

3.5-4 1

3.5-5 1

3.5-6 1
i

. '3.5-7 0
l 3.5-8 0

I3.5-9 0
3.5-10 0

; 3.5-11 0
' 3.5-12 0

3.5-13 1

3.5-14 0
3.5-15 0
3.5-16 1

3.5-17 0
3.5-18~ 0
3.5-19 0

_3.5-20 0 ;

3.5-21 1
'

3.5-22 0
3.5-23 0
3.5-24 1

3.5-25 0
3.5-26 0
3.5-27 0
3.5-28 0

REVISION 12 - JUNE 1981 LOEP-11
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Latest

Sheet ID Rev

3.5-29 0
3.5-30 1

3.5-31 1

Tb1 3.;-1 0
Tb1 3.5-2
(1 of 2) 0
(2 of 2) 0

Tb1 3.5-3
(1 of 2) 0
(2 of 2) 0

Tb1 3.5-4 0
Tb1 3.5-5 0
Tb1 3.5-6 0
Tb1 3.5-7 1

Tb1 3.5-8
(1 of 2) 0
(2 of 2) 0

Tb1 3.5-9 0
Tb1 3.5-10 1

Tb1 3.5-11 0
Tb1 3.5-12 0
Tb1 3.5-13
(1 of 4) 1

(2 of 4) 0
(3 of 4) 1

(4 of 4) 0
Fig 3.5-1 0
Fig 3.5-2 0
3.5R-1 1

App 3.!A
3.5A Title Pg 0,

3.5A-1 0t

3.3A-li 0
| 3.5A-iii 0

3.5A-1 0
3.5A-2 0
3.5A-3 0
3.5A-4 0
3.5A-5 0

| 3.5A-6 0
3.5A-7 0
3.5A-8 0
3.5A-9 0
3.5A-10 0
3.5A-11 0
3.5A-12 0
3.5A-13 0
3.5A-14 0 8
3.5A-15 0 YF
Tb1 3.5A-1 0

REVISION 12 - JUNE 1981 LOEP-12
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' Tb1 3.5A-2 0
Tb1 3.5A-3 0
Tb1 3.5A-4 0
Tb1 3.5A-5 0
Tb1 3.5A-6 0
Tb1 3.5A-7 0
Tb1 3.5A-8 0
Tb1 3.5A-9 0

~

Tb1 3.5A-10 0
Tbl-3.5A-11 0.

Tb1 3.5A-12 0
Fig 3.5A-1 0
Fig 3.5A-2 0

. Fig 3.5A-3 0
Fig 3.5A-4. O

Fig 3.5A-5 0
,

Fig 3.5A-6 0
Fig 3.5A-7- 1

Fig 3.5A-8 1

Fig 3.5A-9 1

Fig 3.5A-10 0s
i Fig 3.5A-11 0

- L2 Fig 3.5A-12 0
Fig 3.5A-13 0
Fig 3.5A-14 0
Fig 3.5A-15 0
Fig 3.5A-16 0
Fig 3.5A-17 0
Fig 3.5A-18 0
Fig 3 5A-19 0

3.6-1 11
3.6-2 8

i 3.6-3 8 ,

3.6-3a 1

3.5-3b 1

3.6-4 1,

|. 3.6-5 1

3.6-6 2
3.6-6a 7

3.6-6b 9
3.6-7' 1

3.6-8 8
3.6-9 8
Tb1 3.6-1 0
Tb1 3.6-2j

(1 of 2) 8

(2 of 2) 8,

Tb1 3.6-3 12

- k)3 - Tb1 3.6-4 9:

Tb1 3.6-5 0

REVISION 12 -' JUNE 1981 LOEP-13
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O
Latest

Sheet ID Rev

Tb1 3.6-6
(1 of 2) 8

(2 of 2) 8
3.6R-1 9
3.7-1 0
3.7-2 4
3.7-2a 12
3.7-2b 4
3.7-3 0,

3.7-4 12
3.7-5 12
3.8-1 12
Tb1 3.8-1 12
3.8R-1 0
3.9-1 12
3.9-2 12
3.9-3 12
3.9-4 12
3.9-5 12
3.9-6 12
3.9-7 12
3.9-8 12
3.9-9 12
3.9-10 12
3.9-11 12
3.9-12 12
3.9-13 12
3.9-14 12
3.9-15 12
Tb1 3.9-1 5
Tb1 3.9-2 0
Fig 3.9-1 0
Fig 3.9-2 C

Fig 3.9-3A 0
Fig 3.9-3B 0
Fig 3.9-3C 0
Fig 3.9-3D 0
Fig 3.9-3E O

Fig 3.9-3F 0
Fig 3.9-3G 0
Fig 3.9-3H 0
Fig 3.9-4 0
Fig 3.9-5 0
Fig 3.9-6 0
Fig 3.9-7 0
Fig 3.9-8 0
Fig J.9-9 5
3.9R-1 1

3.9R-2 12
3.9R-3 12

REVISION 12 - JL'NE 1981 LOEP-14
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Latest
Sheet ID Rev

4-1 12
4-11 4
4.1-1 1

4.1-2 1

4.1-3 12
4.~ 1-4 - 12
4.1R-1 12
4.2-1- 12
4.2-2 12
4.2-3 12
4.2-4 12
4.2-5 12
4.2-6 12e

4.2-7. 12
4.2-8 12
4.2-9 12
4.2-10 12

-4.2-11 12
i Tb1 4.2-1 11
-| T'ci 4.2-2
. (1 of 3) 12

(2 of 3) 12
'

v (3 of 3) 12
4.2R-1 1

4.2R-2 12
4.3-1 12
4.3-2 12
4.3-3 12

i 4.3-4 12
4.3-5 12
4.3-6 12

i- 4.3R-1 12

| 4.4-1 0
4.4-2 1

Tb1 4.4-1 0
4.4R-1 0
4.5-1 0
4.5R-1 1

5-1 12
! 5-11 12
t 5-111 0
L 5-iv- 10
| 5-v 4
I

5-vi 3
5.1-1 12

|' 5.1-2 12
5.1-3 12>

; 5.1-4 12
5.1-5 12;-

j~ 5.1-6 12
i

REVISION 12 - JUNE 1981 L0EP-15
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Sheet ID Rev

5.1-7 12
J.1-8 12
5.1-9 12
5.1-10 12
5.1-11 12
5.1-12 12
5.1-13 12
5.1-14 12

~5.1-15 12
5.1-16 12
5.1-17 12
5.1-18 12
5.1-19 12
5.1-20 12
Tb1 5.1-1 3
Tb1 5.~.-3 1

Fig 5.1-1 3
Fig 5.1-2 3
Fig 5.1-3 3
Fig 5.1-4 3
Fig 5.1-5 3
Fig 5.1-6 0
5.1R-1 12
5.1R-2 12
5.1R-3 12

- App 5.1A NA
App 5.1B
5.1B Title Pg 0
5.1B-1 0
5.1B-il 0
5.1B-iii 0
5.1B-1 1

5.1B-2 1

5.1B-3 1

5.1B-4 1

5.1B-5 0
5.1B-6 0
5.1B-7 0
5.1B-8 0
5.1B-9 0
Tb1 5.1B-1 0
Tb1 5.1B-2 0
Fig 5.1B-1 0
Fig 5.1B-2 0
Fig 5.1B-3 0
Fig 5.1B-4 0

|-

NA = Not applicable. This appendix was not written by Consumers Power Company
or its contractors.
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Sheet ID Rev

Fig 5.'1B-5 0,

5.1BR-1 9
App 5.1C NA
5.2-1. 0
5.2-2 0
5.2-3 0
5.2-4 0
5.2-5 0
5.2-6 0
.5.2-7 0
5.2-8 0
5.2-9 0
5.2-10 0
5.2-11 -0
5.2-12 0
5.2-13 0
5.2-14 0
5.2-15 0
5.2-16 - 0
5.2-17 0
5.2-18 00'
5.2-19 0
5.2-20 0
5.2-21 10-

5.2-22 10
5.2-23 10
5.2-24 10
5.2-25 10
5.2-26 10
5.2-27 7

5.2-28 0;

| 5.2-29 0
! 5.2-30 0
; 5.2-31 1

5.2-32 1

5.2-33 0
5.2-34 17

| 5.2-35 7

5.2-36 7

Tb1 5.2-1 0
Tb1 5.2-2 0
Tb1 5.2-3 0

i. Tb1 5.2-4 0
! Tb1 5.2-5 0
'

Tb1 5.2-6 0
Tb1 5.2-7 0

'. Tb1 5.2-8 1s
i

.NA = Not applicable. This appendix was not written by Consumers Power Company'

-or.its contractors.
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Sheet ID Rev

Tb1 5.2-9 0
Tb1 5.2-10 0
Tb1 5.2-11 0
Tb1 5.2-12 0
Tb1 5.2-13 10
Tb1 5.2-15 10
Tb1 5.2-16 10
Tb1 5.2-17 0
Tb1 5.2-18 - 0
Tb1 5.2-19 5
Tb1 5.2-20 0
Thi 5.2-21 0
Tb1 5.2-22 0
Tb1 5.2-23 5
Tb1 5.2-24 0
Tb1 5.2-25 5
Fig 5.2-1 0
Fig 5.2-2 0
Fig 5.2-3 0
Fig 5.2-4 0
Fig 5.2-5 0
Fig 5.2-6 0
Fig 5 2-7 0
Fig 5.2-8 0
Fig 5.2-9 0

'
~

0Fig 5.2-10
Fig 5.2-11 0
Fig 5.2-12 0
5.2R-1 0
5.2R-2 9
5.2R-3 1

5.2R-4 1

5.3-1 8
5.3-2 3
Tb1 5.3-1 9

5.3R-1 0
5.4-1 1

5.5-1 0
5.5-2 0
5.5-3 0
5.5-4 0
5.5-5 0
5.5-6 4
5.5-7 4
5.5-8 4
5.5-9 4
5.5R-1 1

5.5R-2 1

5.5R-3 4
5.6-1 12

REVISION 12 - JUNE 1981 LOEP-18
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Latest
Sheet ID Rev

; 5.6-2 12
E 5.6-3 12

5.6-4 12
* 5.6-5 12

-5.6-6 12
5.6-7 12
5.6-8 12
Tb1 5.6-1 0
Tb1 5.6-2 .1
5.6R-1 12

'5.6R-2 12
App 5.6A
5.6A Title Pg 1 0
5.6A Title Pg 2 0
5.6A-i 0
5.6A-1 0

'

5.6A-2- 0
5.6A-3 0
5.6A-4 0
5.6A-5 0
5.6A-6 0

. App A (1 of 2) 0
( App A (2 of 2) U

,

App B Title Pg 0 '

App B (1 of 2) 0
' App B (2 of 2) 0
App C Title Pg 0
App C (1 of 7) 0
App C (2 of 7) 0
App C (3 of 7) 0
App C (4 of 7) 0 !

App C (5 of 7) 0
,

App C (6 of 7) 0
App C (7 of 7) 0

5.7-1 12
5.7-2. 12
5.8-1 6
5.8-2 0
Tb1 5.8-1 11
5. F' -1 6
3.9-1 0

.

''
VOLFfE III

- i 12
11 12
-iii 12
iv 12 <

REVISION 12 - JUNE 1981 LOEP-19
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Sheet ID Rev

6-1 12
6-11 12
6-111 12
6-iv 11
6-v 10
6.1-1 12
6.1-2 12-

6.1-3 12
6.1-4 12 .

6.1-5 12
6.1-6 12

* 6.1-7 12
6.1-8 12
6.1-9 12
6.1-10 12
6.1-11 12
6.1-12 12
6.1-13 12
6.1-14 12
6.1-15 12
6.1-16 12
6.1-17 12
6.1-18 12

,

6.1-18a 12
6.1-18b 12
6.1-19 '12
6.1-20 12
6.1-21 12
6.1-22 12
6.1-23 12
6.1-23a 12
6.1-23b 12
6.1-24 12
6.1-25 12
6.1-26 12
6.1-27 12
6.1-27a 12
6.1-27b 12
6.1-28 12
6.1-29 12
6.1-30 12
6.1-31 12
6.1-32 12
Tb1 6.1-1 10
Tb1 6.1-2 10
Tb1 6.1-3 0
Tb1 6.1-4 0
Tb1 6.1-5 0
Tb1 6.1-6 0
Tb1 6.1-8 10

REVISION 12 - JUNE 1981 L0EP-20
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~ Sheet ID Rev

Fig 6.1-1 10
Fig 6.1-la 10
Fig 6.1-1b 10
Fig 6.1-2 2
Fig 6.1-3 2<

Fig 6.1-4 1

. Fig 6.1-5 0
Fig 6.1-6 0
Fig 6.1-7 0
Fig 6.1-8 2
Fig 6.1-9 12

; 6.1R-1 12
6.1R-2 12
6.1R-3 12
6.2-1 10
6.2 2 12

,

6.2-3 12
6.2-4 12
6.2-5 12
6.2-6 12
6.2R-1 12.p

g App 6.2Ai4

\- 6.2A Title Pg 0
6.2A-1 9

i 6.2A-il 7

6.2A-lii. 9
6.2A-iv 0
6.2A-1-1 11
6.2A-1-2 11
6.2A-1-3 11
6.2A-1-4 11
6.2A-1-5 11
6.2A-1-6 11i

6.2A-1-7 11
6.2A-2-1 1

6.2A-2-2 0

u 6.2A-2-3 0 ,

f 6.2A-2-4 0
6.2A-2-5 0
6.2A-2-6 0
6.2A-2-7 0
6.2A-2-8 0
6.2A-2-9 0 :

6.2A-2-10 8
6.2A-2-11 0
6.2A-2-12 0 l
6.2A-2-13 0 i

0* 6.2A-2-14 0,

6.2A-2-15 0
6.2A-2-16 0
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Sheet ID Rev

6.2A-2-17 0
6.2A-2-18 0
6.2A-2-19 G

6.2A-2-20 0
Tb1 6.2A-2-1 0
Tb1 6.2A-2-2 0
Tb1 6.2A-2-3 1

Tb1 6.2A-2-4 1

Tb1 6.2A-2-5 0
'

6.2A-2R-1 1

6.2A-3-1 9
6.2A-3-2 9
6.2A-3-3 0
6.2A-3-4 0
6.2A-3-5 2
6.2A-3-5a 2
6.2A-3-5b 2 a

6.2A-3-6 0
6.2A-3-7 0
6.2A-3-8 11
6.2A-3-9 10
6.2A-3-10 10
6.2A-3-11 10
6.2A-3-12 4
6.2A-3-13 7

- 6.2A-3-14 7

6.2A-3-15 7
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1 PURPOSE OF THE FACILITY ANIl ASSOCIATED TRANSr.ISSION

_

2 1.1 SYSTEM DEMAND AND RELIABILITY

In 1975, Consumers Power Company served 22.1 billion kWh to approximately 1.2

11 million electric customers in the Lower Peninsula of Michigan. 3y 1984, when

2 Midland Units 1 and 2 are expected to be in service, Consumers Power estimates

that it will have 1.4 million electric customers on its system and that they

11|willuse30.1billionkWh.

Consumers Power is interconnected with several utility systems within the>

State of Michigan as well as in neighboring states and the Province of

Ontario, Canada. The operation of its system is closely coordinated with that

of The Detroit Edison Company. In addition, it exchanges generation planning,

p-,
( i

\s_/ data with Detroit Edison. Consumers Power, Detroit Edison and other systems

from several states are members of the East Central Area Reliability Agreement

group (ECAR). The purpose of ECAR is to further augment the reliability of

its member systems' bulk power supply through cocrdination of generation and

2 transmission planning and operation.

1.1.0 Consumers Power Company Energy Conservation Program

Consumers Power C.ompany has been involved in diverse activities relating to

| energy conservation. These sctivities include both extensive work with
!

customers as well as internal actions. The Company has been and is involved

in many research activities and rate studies. Details of these activities

follow.

i
, -

%

i
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O
1.1.0.1 Elimination of Sales Promotion Practices

In October 1970, the Company discontinued all efforts related to promot. ion of

sales of electric energy. The Company also discontinued the merchandising of

2 appliances on December 31, 1972.

1.1.0.2 Promotion of Conservation of Electric Energy

The Company has strongly encouraged builders and customers to install

substantial ceiling, wall and floor or slab insulation as well as storm

windows and storm doors in electric-heated dwellings. The Michigan Public

11 Service Commission (MPSC) has determined the Company's insulation program for

2|residentialgascustomerstobethemostcostefficientintheState. As of

12| December 1980, over 197,000 homes have had insulation installed since the

7 | inception of the program in November 1973. In Case U-5331 dated July 31,

11 1978, the MPSC established minimum insulation staudards required of new

7 customers to qualify for electric space heating service. They include R-35 in

7 ceilings, R-11 in sidewalls, R-19 in floors above unheated areas, and R-11 in

7 basement walls if used as 11.aug area.
.

The Company presently has before the MPSC an Expanded Gas Conservation Program

that would provide interest free financing to eligible customers who wish to

install ceiling insulation. This program, when approved, is expected to
11

significantly increase the number of dwellings insulated. Adding insulation

to gas heated homes reduces the need for electric energy to operate heat

system auxiliaries such a. 'an motors or pumps.

2 A Thermoscan flyover program was held in Jackson, Michigan in spring 1977.

This program demonstrates the relative heat loss by building coloration on an

REVISION 12 - JUNE 1981 1.1-2
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aerial photograph. The photo was publicized in the media and displaced at the

Jackson County Fair and Company offices to acquaint Jackson residents with

their relative insulation needs.
2

Company personnel work with " Community Action" agency programs on home

insulation for the poor and elderly and similar energy conservation problems

of these people.

12 The Company's Energy Management Services Department, which currently includes
-

approximately 160 energy management consultants and additional General Office

specialists, has assisted customers in energy conservation practices. In June

1977, a separate section was created in the General Office Energy Management

2 Services Department which has complete responsibility for energy' conservation.
/~x

{ } Customer assistance has included meetings with residential customers on
sj

efficient use of appliances, in plant visits with commercial and industrial

customers, participation in a State-wide and Regional Energy Conservation

11| Expositions, and distribution of a quarterly " Energy Newslatter" to a wide

2 | variety of commercial and industrial customers as well as architects and

11 engineers. In 1976,'the Company began publishing a quarterly newsletter

, designed specifically for builders. It provides timely information on energy

2 supply, application and conservation of interest to residential homebuilders,

!
land developers and other related businesses such as banking and lending

institutions and building material suppliers.

To assist in providing customers with information on energy conservation, the

11 Company has developed and made available a wide variety of brochures including

the following:_,

; -
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A Home Insulation Service Program

Why Insulate?

Saving Energy Is A Family Affair

The Electric Heat Pump

Selection and Use of Fireplaces and Woodburning Stoves

Solar Energy
.

11 Energy Use and i ners Guide Room Air Conditioner

* Energy Use and Buyers Guide Water Heaters

Energy Use and Buyers Guide Dishwasher

Energy Use and Buyers Guide Ranges

Energy Use and Buyers Guide Refrigerators & Freezers

Building Energy Efficient Homes

Saving Energy and Keeping Cool

How To Prepare Your Home For The Coming Heating Season
~

Since 1973 approximately 4,500,n00 brochures have been distributed.

7|InNovember1978,theCompanyimplementeda$500,000 Residential Electric

12 Customer Information Program. Initially, this program included mailing

conservation information to customers along with their bills for electric

7 service. The first of four mailings scheduled for 1979 was completed in

February in which 1,150,000 copies of the booklet, "Saving Energy Is A Family

Affair," were mailad. Three additional mailings in 1979 covered air

11 conditioning, preparation for the heating season and the National Energy Watch

Program. Also, as a part of this program, the Company has appointed a solar

7 energy specialist in each of its operating regians to offer advice and

assistance to customers on all forms of solar energy.

O
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In 1980,' the direction of the program changed to include the establishment of

a Residential Energy Advisor in each electric Region. The advisors will pre-

sent energy conservation programs, answer customers' inquiries and otherwise

participate in energy conservation activities within the Regions. Plans are

being finalized for completion in 1981 of an Energy Van to be used to visually
12

convey conservation ideas and information to the public.
,

In August 1980, audiovisual centers were installed in 12 customer contact

areas. The.se centers convey conservation informacion to customers on a

variety of ways to conserve energy in the home.

To further promote conservation, in 1978 the Company participated in the

National Energy Watch Program which is carried out in conjunction with the
n

[\s) 7 Edison' Electric Institute. Ihe basic concept of this program is to publicly

recognize energy efficient homes in order to encourage both builders and

owners of existing homes to bring their dw.1111ngs up to desired energy

efficiency standards. As stated, one malling in 1979 promoted participation

11
in this program.

In 1980, the Company increased its staff to begin the planning and imple-

nientation of the Residential Conservation Service Program (RCS) which was
!

initially expected to be approved by September 1980. DOE apprcval of the
|

program was delayed to December 26, 1980 and the MPSC issued its imple-

r ntation order December 30, 1980. Planning is essentially complete with

implementation now scheduled for May 1, 1981. This program provides home

energy audits, arrangement services, post-installation inspections and

conciliation services to all residential customers. The RCS Program will
' i

.I'
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promote 23 conservation measures and 10 conservation practices that

residential customers can implement to reduce energy use.

In December 1980, the Company implemented a pilot energy audit program directed

to Icw-income high-energy-user residantial customers. Initially, approx-

imately 5,000 customers were targeted to receive a special mailing offering a

free home energy audit and other assistance in reducing energy use and costs. ,

An extension of this pilot project was implemented in the City of Flint where

the Company is offering to install ceiling insulation and furnace retrofits in

500 eligible customers' homes at no cost to the homeowners. This program will

12 assist the Company in evaluating the effectiveness of such measures and will

also provide needed experience for later implementation of the RCS Program.

On May 28,1981 the Company filed with the MPSC for approval of an Expanded

Conservation Outreach Program. This program would be extended to eligible

low-income customers throughout the Company's service area. It would a' Iso be

extended to electric customers using other than natural gas from another

utility for heating. It would become available to both owners and renters.

It is estimated that 25,000 homes would be retrofitted under this program.

MPSC spproval is expected with Program tentatively scheduled for implementa-

tion July 1, 1981.

In addition, energy conservation is promoted through newspapers, radio and

2 television. A column is now offered to weekly newspapers called " Crossways"

and discusses efficient use of energy and related issues.

O
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Efforts so conserve energy in Company buildings show 29.4% savings in electric

[2 energy and 29.7% in gas energy in the first year of that program following the
_

1973 oil em:argo. This conservation program is a' continuing activity.

In 1976,.the company implemented a program for the conversion of its

incandescent streetlighting to more efficient light sources. The Company

offers incentives to its street. lighting customers to contart incandescent

'll luminaires to the more efficient mercury vapor and high pressure sodium types.
'

High pressure sodium ~ units are now a standard for new installations with

mercury _ vapor'available on request: New installations of incandescent

streetlighting are no longer allowed. High pressure sodium units offer an

.

O
.

l

.

.

I

u

(
\
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energy savings of about' 80 percent over incandescents. Mercury ~ vapor
,

luminaires cut energy use about 60 percent when compared to incandescents.
a

Total . incandescent anits at .the beginning of 1977 numbered nearly 45,000. As

~

a result of the conversion program this number has been reduced by one-half.

Total-kint sales ~for streetlighting peaked in 1977 at 166,653,000 kWh. In
.

I 1979, streetlighting sales were 160,828,000 kWh even though the total number

of luminaires on the Company's system grew from 124,072 to 130,665. The

- Company encourages its customers to use more efficient lighting types in
11

,

streetlighting applications.

'

As part of its conservation efforts the Company tests new products'to
,

determine their potential to help conserve energy. In.1979 and 1980 the

Company tested-the heat pump water heater, NASA motor co'ntroller and/- sg.,

1 ~2 hydrothere pulse combustion boilers. As a result the Company recommends to
.

'its customers:the replacement of electric resistance water heaters with the
m

j heat pump water heater to reduc 4 energy requirements by up to 50%.

As. stated in Section 1.1.1.2, Consumers Power has factored its energy

conservation experience into its forecasts as well as further energy

- nservation savings which it anticipates.
,

2 1.1.0.3 Energy Conservation Studies

The Company was one of 12 utility companies in the nation that participated in

a national heat pump study sponsored by Electric Power Research Institute a

the Association of Edison Illuminating Companies. The Company had 10

customers with heat pumps extensisely submetered to assess the costs and

if''}_ benefits of the heat pamp as compared with alternative heating and
*

.%J
'
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air-conditioning systems. Results showed the operating costs of heat pumps in

7 the Company test to be approximately 30*. more efficient than comparable

resistance electric heating. The national study showed better results in

warmer climates, which was expected.

2 1.1.0.4 Measuring the Effect of Energy Conservation

Measurements have been made on an annual basis of samples of residential space

heating customers concerning their energy conservation efforts sinc 4 November

1973. Electric and gas residential space heating customers continue to
11

exhibit conservation efforts since the first few months following the Arab oil

embarp.o, but not at the same level experienced in the winter of 1973-1974

A special study among industrial customers, ordered by the MPSC in Case

U-4576, was made to detarmine the potential for reduced customer usage. Many

had effected some conservation prior to the survey in early 1976, all of which

2 has been reflected in the Company's Long-Rcage Forecast.

1.1.0.1 Conservation Efforts Through Rate Design

The Company in recent years has been ordered by the Commission to institute a

flat-type rate for residential customers (November 1973) and for small

11 commercial and industrial customers (January 1975). In April 1976, the MPSC

ordered inverted rates for residential customers e> cept residential electric

heat during the heating season. The effects of this rate on customer usage

2 were studied. To measure the effect of the inverted rate design, customer

usage patterns were studied following both the 1975 rate increase when a flat-

type rate was applied before and after the rate increase, and the 1976 rate

increase when the flat-type rate was succeeded by the inverced rate. After

REVISION 12 - JUNE 1981 1.1-8
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both' rate increases,_ usage patterns declined 'slightly, but the results did not

indicate'that the decrease following the imposition of the inverted rate was

any'more significant:than the decrease following the rate increase with no

2 change in rate design.

The inverted rate concept may influence the residential customer to reduce his

energy consumption level, but it probably will have little or no effect on

system demand on the day of the summer system peak demand. In June 1980, the

Governor signed into effect a bill which mandates the MPSC to implement a-

, lifeline rate within one year for residential customers. While the stated

11 purpose _ of this bill is to " provide for an adequate amount of electricity for

basic household needs at a lower cost",and to " provide an economic incentive

I
. to conserve energy resources," it remains to be seen whether these objectives<~

\- 't will be met.

2 Time-of-day rates have been offered for years to large commercial and

industrial customers by disregarding off-peak demands in the determination of

11
the on-peak billing demand. Of the approximately 1,600 customers eligible for

[' ' this rate, only 11 customers have consciously shifted some load to off-peak
i

!- perf ods, accounting for a reduction of some 100,000 kW in demand, which is
!-

; already reflected in system demand. Based on a survey conducted by Consemers
i
'

Power in early 1976 (and discussed in Section 1.1.0.4) of its large primary
!

i 2 .ommercial and industrial customers, many of them indicated that there was

little likelihood that they would shift load from peak load periods. With the

| cost of electric energy generally being less than 5% of their total product or

operating cost, there is little incentive to make the changes necessary to

,m
i i shift load.
V
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Consumers Power Company's annual load factor is among the highest of utility

companies in the country. In addition, the Ludington Pumped Storage Plant

2 provides a further improvement to the Company's load profile so that the

benefits of shifting load from on-peak te, off peak may be substantially less

for Consumers Power Company compared with other, more typical utility

companies without pumped storage facilities.

11 In April 1976, the MPSC ordered time-of-day energy pricing for the energy
,

purchases of the primary commercial and industrial customers. The Company'

attempted to determine the impact of this rate on the affected customers.

While modest improvements occurred in load factor and percent on-peak

.
consumption, there were so many other factors impinging on customers affected

2 by this rate that ascribing this improvement to the introduction of time-of-

day rates is of doubtful validity. In comparing the periods before and after

implementation of time-of-day rates, it should be noted that the on peak

period covers a different number of hours and some differences in time periods

during the day. In addition, economic conditions improved from one period to

the next and the energy cost differential amounted to only 0.2 cent /kWh.

In August 1980, the Commission established a three-part energy charge: on-

peak, intermediate peak and off peak. The differential between the on peak
12

and off peak is 0.7C/kWh and the differential between the on peak and

intermediate peak is 0.4c/kWh.

11 In April 1977, the MPSC approved an extensive experimental program for

2|measuringresidentialandsmallcommercialandindustrialcustomers' responses
12 to time-of-day pricing proposed by the Company. This program involved

2|approxustely210residantialcustomersand265smallcommercialand
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1 industrial customers and covered a 24-month period. During this time the test

customers were actually be billed on the special time-of-day rates. The test

included a subsample of large use farm customers and the installation and

testing of electric storage heat concepts in eight residential dwellings. At
11

the' conclusion of these studies the sample customers' usage patterns were

compared with those of a control group billed on the standard rates. This has

provided some insight into how sensitive customers are to altering their

2fcurrentpatternofelectricusageforthepurposeofsavingontheirutility
12| bill. T1 '.:: test program and the controlled load experiment discussed below

cost some $1,200,000 to complete. The Company will be submitting evidence and

testimony concerning the cost effectiveness of time-of-day rates for
11

residential and small commercial customers in the next filed rate case as

mandated in the MPSC Order in Case U-6490 issued May 2, 1980.

12 ( Incorporated in the above program was a controlled load experiment. This

2( involves an on-line experiment for controlling customer loads during peaks of

system electric demand. The experiment, conducted in the Jackson area,

demonstrated that water heating loads can be controlled for up to four hours

without customer dissatisfaction. The payback load is approximately twice the

load reduction. t.verage diversified water heating loads range from 0.5 to

0.15 kW during peak hours. The use of 15 minute per hour controls for central

11 air conditioning and space heating did not result in significant load

reductions due to the cyclic nature of these loads. However, modest

reductions in large commercial air-conditioning leads can be achieved when

outdoor temperatures exceed 76 degrees. The Company will be submitting

evidence and testimony concerning the cost effectiveness cf interruptible air

conditioning and water heating rates for residential and snall commercial

REVISION 12 - JUNE 1981 1.1-11
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customers in the next filed rate case as mandated in MPSC Order in Case U-6490

11 issued May 2, 1980.

The MPSC ordered the Company and Detroit Edison as follows (Cases U-4576 and

U-4570, respectively):

Residential loads shall be analyzed with respect to price elasticity on
average for applicants' service area. The analysis shall consider
breakdowns for loads of less than 500 kWh per month, for loads of 500 to
1,000 kWh per month, and for loads in excess of 1,000 kWh per month. In

2 addition, interstate comparisons of residential loads at different price
levels shall be submitted.

The two companies hired Economic Analysts, a division of Equitable

Environmental Health, Inc from Park Ridge, Illinois as consultants.

There have been many studies in the past 15 to 20 years to determine the

numerical magnitude of the elasticity coefficients. These studies have

12 resulted in a variety or short-run and long-run elas'.icities. There are

numerous problems in applying the results of these stt. dies to current

conditions and to the Consumers Power system. The primary problems are:

first, it is questionable to use aggregate data covering many utility areas,

. rather than specific systems; seccid, that the data included and the resulting

elasticities were measured during pericds of declining energy prices and thus

2 indicated the amount of increase in energy consumption par decrease in price,

there being inadequate evidence to establish that once the customer's usage

pattern has been set at a higher level, he would decrease consumption due to

higher energy prices at the same rate at which consumption was increased;

third, that elasticities have not been developed for customers at diftering

levels of electricity consumption; and finally, questions of how to meast.re

the prics variable.

RF. VISION 12 - JUNE 1981 1.1-12

- _ _ _ _ _



__- - - _ _ _ _ _ .

MIDLAND 1&2-ER(OLS)

,.

'The. findings of the consultant, while developing short-run price coefficients

which were in close. agreement for the two companies and in the general range

of values found in other' studies, could not show that these price coefficients

were true measures of price elasticity. Because of the declining block rate

structure and little variation in price during the period under study,' the

consultants could not establis'h a measure of price elasticity.

.2 Marginal Cost Pricing attempts to provide the customer with information

regaroing his cost of the next unit of energy purchased. The customer cost

would reflect _ the utility's cost of adding a new generating facility or

purchasing high-cost power. One of the many problems is that utilities are

governed by historical revenue constraints and once marginal cost rates are
..

scaled back to fit this constraint, the resulting rate'really is not priced at

O 11| marginal costs.i The MPSC, in' Order U-4840, stated that this method of pricing

". . .in a practical sense can accomplish little more in the way of providing

correct price signals to the consumer than the current revenue requirement

method."

Those advocates of marginal cost pricing anticipate that energy users faced

with the higher ' marginal costs may reduce thei2 energy consumption. However,

on summer system peak demand days, which generally occur on the hottest

2 weekday of the summer, customers are likely to run their air-conditioners and

other cooling loads with little regard for the price. The Company will in all

probability experience what are commonly referred to as " needle peaks" that

would be essentially of'the same magnitude as peaks created under conventional

. embedded cost ratemaking philosophy.
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In December.1974, the National Association of Regulatory Utility Commissioners

(NARUC) at its annual convention passed Resolution 9 which called for the

Edison Electric Institute (EEI) and the Electric Power lesearch Institute

(EPRI) to conduct a joint study "of the technology and cost of time-of-day

metering and electronic methods of controlling peak-period usage of

electricity and also a study of the feasibility and cost of shifting various

2 types of usage from peak to off peak periods."

The first phase of this project was funded by EPRI at approximately $1,000,000

and was directed by the Project Committee through a full-time executive

director. The study representation came from investor-owned utilities,

American Public Power Association, National Rural Electric Cooperative

Association, National Association of Regulatory Utility Commissioners r.nd

others.

11

All of the task force findings have been published and a summary report was

issued in early November 1977. There were four recommendations for the future

as follows, with certain members of the Project Committee exhibiting

disagreement in general and specific disagreement with Item d:

2 (a) Additional research is needed.

(b) Regulators and utility managers should evaluate the cost-

effectiveness of time-differentiated rates and load controls.

(c) When an evalr . ion shows that benefits exceed costs, load management

strategies normally should be implemented gradually.
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.(d) Rates sheild reflect marginal costs to the extent possible.

2 Most of .the Project Committee rejected Item d on the basis that the research

in the report did not support the recommendation.

A second phase of the study calling for a more in-depth study of certain

phases of the issues has been completed and while no additional conclusions-
.

have been drawn. . many of the issues being studied were mandated by the

National Energy Act and more specifically PURPA (Public Utility Regulatory

Policies Act). This legislation, passed in November 1978, covered every

electric utility with retail sales in excess of 500 million kWh annually. It

stipulated that each utility should study-and/or implement certain ratemaking

standards. These were:

(a) Cost of service based rates

(b) ~ Prohibition of declining block rates except wehre cost justified

11 (c) Implement time-of-day rates where cost justified

(d) Implement seasonal rates where cost justified

(e) Implement interruptible rate

(f) Implement load management where cost effective

(g) Implement a lifeline rate unless determined through an evide tiary

hearing that it should not be.

In addition to the above ratemaking standards each utility must meet certain

standards related to master metering, automatic adjustment clauses, customer

REVISION 12 - JUNE 1981 1.1-15
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information termination of service and advertising. While Michigan and

Consumers Power Company are already essentially in compliance with each of
11

these standards it will remain to be seen what transpires as a result of the

state ordered generic hearings dealing with each of these standards.

' Customer reaction to changes in design of rates as well as changes in levels

of rates is an extremely complex subject and cannot be simplistically

2 resolved. Given a residential customer's mix of appliances, it is difficult

to change his patterns of use unless he perceives significant benefits. An

annual study at Consumers Power shows the average residential nonelectric

11 heating customer is currently using only 1.42 percent of his effective buying

7 income for his annual electricity purchases. This ratio has varied since 1961

11 | from a low of 1.14 percent in 1968 and 1972 to a high of 1.55 percent in ?961.

2 This means that electricity is not a major cost item in his budget nor has it

increased significantly in relationship to his effective buying income over

the past 18 years.

11

The Company's study of time-of-day rates, which has just been completed,

should show the' customer's propensity to voluntarily defer use of a portion of ,

his electric consumption to an off-peak period. However, there are many who

view with scepticism the ability of a customer to voluntarily defer loads such

2 as air conditioning, cooking, television, lighting and water heating. That

customer may defer some loads or may reduce his level of use but either of

these actions may have little or no effect on his use of electricity at the

time of the utility system peak demand.

|

k
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1.1.~ 0. 6 Implications of Energy Conservation for Consumers Power Load Forecast

Consumers Power nas been involved in many projects, which are discussed above,

to encourage energy conservation among its customers. Beginning in 1973,

2 there has been evidence that customers are responding to such programs. The

effect of those-efforts has been incorporated in the Company's current long-

range ' forecast. Additional rate design-incentives to conserve energy and'

~

reduce peak loads have also been instituted during this period, including the

flat-rate concept-for small commercial and industrial customers, time-of-day
11

pricing for residential space heating, large farms and large commercial and

2 industrial customers and, more- recently, an inverted rate structure for

residential customers. Significant increases in overall rate levels have also

s occurred during this period. Such stimuli have modified the increase in

! )11
's '- consumption levels which has been reflec.ted in the Company's forec2sts.

Ohly through radical increases in rate levels, along with the application of

radically new rate structures ehich dramatically change historical price / usage

- relationships,-are further significant changes in usage patterns likely to

: occur. The Michigan Public Service Commission is unlikely to permit radical
!

price increases and its csacern with the effect that radical changes in rate

2 structures may have on the economy of the State, particularly its concern that

industry could be driven out of Michigan, will in all likelihood cause it to

take a cautious and moderate approach toward such changes. Consequently,

Consumers Power believes that consumption patterns are very unlikely to'

deviate substantially from those currently projected and reflected in its

forecasts for the period through the early 1980s.

,m.

L w
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1.1.1 Load Characteristics

1.1.1.1 Load Analysis

2 Historical peak load data and forecasted peak loads are listed in Table 1.1-1

for the years 1966 through 1995. Data are shown for Consumers Power alone,

combined with Detroit Ediscs and for ECAR. Table 1.1-2 lists historical and

projected energy requirements for the same period.

11

Figure 1.1-1 shows Consumers Power's load duration curyc for the year 1978.

2|Currentpeakdemandandenergyforecastssupporttheextensionofthisdatato
I11 1983 and 1984 conditions without significant modification.

1.1.1.2 Demand Projections

The projections of peak demand and energy requirements appearing in Tables

1.1-1 and 1.1-2 are based upon forecasted energy sales to customers. Table

1.1-3 lists historical and projected sales to ultimate customers for the

period 1966 through 1995.

1.1.1.2.1 Consumers Power Company Forecasting Policy and Procedures

General

The official forecasts of both future energy sales and peak demand for

Consumers Power Company are approved and issued by the Energy Forecast

Executive Review Committee (EFERC). The membership of the committee consists

12 of the Company CEO as committee chairman and several other Company officers as

committee members. The approved forecasts which are used in budget
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preparation and other planning activities are updated annually and on interim

. bases as required. The data-are documented and distributed by means of a
,

- forec.tst data book and recorded in the minutes of the EFERC meetings. Any

Company document or study utilizing future projections of energy sales or
O

demand should reference the forecast currently in effect or should explicitly

state that the official forecast was.not utilized and what assumptions were.
'

.

^

12 | The Company's current sales projections were developed in two separate

departments using different though similar methodologies. Each is developed
~

,

~

by major class of service and is. in part the result of applying regression

equations.to forecasted economic and other factors which have'been important

in explaining historical levels of customer consumption. Some differences,

,- t however, do exist in methodology and the resulting projections due to a

difference in purpose. Since the short-range forecast is to be used as a'-

basis for the Company's planning of specific years, it reflects the most

accurate monthly forecast' available for these years. The long-range forecast

consists of annual' projections which are to be used as a strategic planning

; tool and as such reflects the most likely levels of consumption over a period

of several years as a whole.

~12 1.1.1.2.1.1. Short-Range Forecast

|- 'll|Briefly,theshort-rangeprojectionsaredevelopedthroughtheuseofa

recursive multi-equation model which ' incorporates a forecast of economic
.12

activity, as well as other variables such as price per kWh to tt customer and

weather indicators, with results from direct customer contacts. Normally this

- - .O. 11
forecast is approved in August.of each year extending out 29 months to the end

- of the planning year.
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Projections shown en Table 1.1-3 reflect the current short-range forecast for

the current and following years and the long range thereaf ter.

11

Since this report is most concerned with years beyond which the short-range

forecast has been developed, the remaining discussion in this section focuses

on the long-range methodology.

12 1.1.1.2.1.2 Long-Term Sales Forecast

The long-term forecast currently extends 15 years into the future on an

official basis for the projections of electric and gas energy sales and

electric peak demand. This forecast is extended further on an unofficial

basis in order to support certain very long-range planning activities.

The long-term forecast is constructed by identifying the factors which

determine the major trends in average, annual growth rate. These trends may

be expressed over intervals of 5,10, or 15 years depending on the assessment
,

of major variations in future conditions. By employing a general trending

approach, the long-term forecast does not include yearly fluctuations due to

business' cycle effects. In addition, since the time increment of the long-

term forecast is years, no seasonal weather variations are included. The

long-term forecast takes as its point of departure the Company's current send-

out and demand data at the time the forecast is prepared and, therefore, there

will be some overlap with the short-term forecast. Since each forecast has

its own specific uses and techniques, the separate results for the overlap

period are not expected to be identical. However, the comparison of this

common data can be used as a rough, independent cross-check of consistency

between the two forecast methodologies.
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12 Preparation of the long-term forecast 'is the responsibility of the Corporate

Planning Department which obtains inputs and specific analyses'from various

sources w'ithin and outside the Company as required. - For example, projections
11

of-future system load: factors are supplied by the Energy Control Department

and general economic forecasts are provided by the Economic and Financial

Planning Department'. .The long-term forecast is reviewed by the EFERC in
'

2 January in order to provide a current long-term forecast for the initiation of

the Company's yearly long-term planning update.*

. 7. The EFERC has' reviewed'and approved a revised long-term forecast of electric

energy sales and peak demand as of October 1980. This update supersedes the

previous long-term forecast approved by.the EFERC in December of 1979. The

12
new forecast projects a 1979-1995 average annual compound rate of growth (AAR)

V of 2.8%.

Peak demand for the years 1980 through 1995 was calculated assuming a load

factor of 68.5% and a system efficiency of 91.5%.

11

1

2' A range of uncertainties was developed for the new forecast. Expressed as a

11| percentage of the 1979 sales, the high range (having a 15% probability of

occurrence) shows a 115% increase by 1995, while the low range (also having a

15% probability of occurrence) exhibits no growth from current levels over the

12
same period. The expected value for 1995, which has a 70% probability of

occurrence, was projected to increase by 56% from the 1979 level.

7 The forecast represents a downward revision from historic growth rates. It
-

-(._) was prepared by combining regression analysis of the past sales data with
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specific investigations of certain " forward looking" items which were

identified as likely to influence future sales. The future state of the

2 economy was the most important determinant of future energy sales, but

considerable impact was exerted by the projected price of energy and the

7 multiple factors predicted to be the outcome of the National Energy Policy.

7

Interim Analyses

Because of the year-long interval between revisions of the Company's

forecasts, events will occur in the interim which have a potential impact on

the forecast. Necessarily, various departments within the Company will

undertake analyses of these events. These analyses are not published as new

forecasts but only as situations which could potentially change the Company's

2 forecasts. All such information is available to the metabers of the EFERC acd

to the departments having the responsibility for preparing *Le forecasts. If

[ in the opinion of the EFERC or other members of the Company's top management

i the na developments are of a sufficient significance, a new forecast may be

undertaken immediately. If not, the information from these interim analyses

is retained for inclusion in the next annual forecast update.

12 1.1.1.2.2 Sales Forecast Methodology

11 The current sales forecast was developed utilizing a methodology which

combines regression analysis with specific investigations of factors which

could influence future sales but are not present in the past data. The

2 independent variables ia the regression analysis wer2, in large measure,

economic variables which were projected by the use of a separate economic
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forecast. The forecast was also characterized by preparing a separate

forecast for each sales category and, where appropriate, breaking down certain

of the more important categories into more detail. Where possible, data from

direct customer contact was employed. An uncertainty range for the forecast

2 was-built up by developing the uncertainties associated with the individual
,

forecast components. This was done by means of encoding techniques which were
,

used to develop subjective probabilities from the various contributors to the

forecast. *

12 The starting point of the October 1980 forecast was a detailed regression

analysis which attempts to capture the significant causal factors from the
,

past 10-15 years of electric sales data. Many possible independent variables

2 and model forms were tested until the final models, as presented in Tablej._.s
/ h
i /S_ / 1.1-4, were selected based on statistical evaluation and inspection for

7 logical consistency. The independent variables in the various mode 1s are
,

generally comprised of economic parameters and the price of energy. The

projections of the economic parameters were obtained from a national economic

2 forecast which was, in large part, based on the econometric models utilized by

Data Resources Incorporated (DRI), one of the major national economic

| consulting firms. The use of national economic projections instead of local

|
| 11 data was selected for three reasons. First, the Michigan economy, which

includes the economy of Consumers Power Company's service area, is highly

influenced by the automotive industry and has historically followed national

!

- 2 trends. Secondly, there is currently no long-term "botto.. up" projection of
;

|
the Michigan economy available. There are some generalized regional models

based on adjusted national trends, but this is essentially what the regression
/"'N-,

> t %

! (m,/ 11 analysis achieves. Third, the quality cf historic national economic data is
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11 much better than the quality and consistency of local economic data. The

2 projections for the cost of electricity and gas for use in the regression

models were developed from the 15-year corporate planning analysis prepared in

11 1979 using the Consumers Power Company planning model.

The impact of future factors or " forward-looking" items was developed f:oc

individus1 analyses which were directly applied as adjustments to the

regression model results. Because of the overlapping of many of the factors

relating to the general categories of conservation and the National Energy

2 Policy, care was taken to avoid, to the extent possible, double counting of

the same effect. Specific investigations or factors were developed for

appliance efficiency improvements, cogeneration, industrial and commercial

conservation and conversions to alternate fuels, electric vehicles and solar

energy utilization.

Where possible, the forecast employed data directly obtained from various

12 customer samples. Included in this category was a major study conducted by

11 the SRI Ir.ternational (SRI) in 1977 of the energy end use of the Company's

major industrial and commercial customers. This study resulted in an

assessment by SRI of the potential in these two sales sectors for additional

2 conservation and conversion to and from alternate energy source' The ma|,r

new finding from the SRI study in relation to electric sales is that there is

only a modest potential in the next 10 yecrs for switching from gas or other

fossil fuels into electricity. An in-house update of this SRI study was

11
conducted in 1979 and is also used in the forecast. In addition, there were

2 several direct interviews by Consumers Power Company perso* al with our

customers or other Michigan sources in regard to various aspects of the
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2| forecast. These included discussions with Dow on their electricity usage
'

projections, General Motors on their economic and sales forecasts and views on
11

,| electric. vehicles, DRI on their economic forecast, various socrees (GM, Ford,

2 | EPRI and DOE) on the general status of electric vehicles, a major heating

11 equipment distributor on market projections for the heat pump, and several

'

industrial customers on their cogeneration potential.

The range of uncertainty developed as part of the forecast utilized the
.

technique of probability encoding. In this method-the information source or

b knowledgeable'p1.rson is interviewed about possible swings in the future valu'e

L2 of .the variable under study. The result of the interview is a cumulative

$ probability' distribution for that variable. With similar information for the

major'.forec St. inputs, the data can be statistically. combined and a

( ,/ probability range established for the dependent variable, ie, the sales

forecast.
. .

11~

;: The'results are discussed in the following sections:

2 Residential Sales

r.

The' forecast of residential sales is divided into two parts: Residintial:

| space heating sales and residential domestic sales. A regression model was

i
used to forecast residential customers. Residential space heating average

~12
usage per customer and residential domestic average usage per customer were

!

l' -projected through end-use analysis.

-
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9
11 A relatively significant downward adjustment in average usage results from the

7 projection of improvements in appliance efficiency. Based on the National

2|EnergyAct,mandatoryapplianceefficiencystandardswillbeimplementedand

11 | are assumed to be in effect starting in the mid-1980s. Calculations were made

based on predictions of what the improvements in efficiency would be,

2 projected appliance saturations, and a calculation of the percentage

penetration each year into the general appliance population by the new, more

efficient appliances.

12

4

12

9
11

The expected value for the growth in residential sales for the 1979-1995 time
12

frame is 2.8% per year in the current forecast. This is a considerable

reduction from pre-embargo trends in this sales sector and reflects the

7 downward pressure from increasing energy costs, improvements in appliance

2 efficiency, general conservation in domestic usage, improvements in space-

heating efficiency due to the heat pump, and the impacts of solar energy and

the electric vehicle.

7

O
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Commercial Sales

The approach.used to project commercial sales was to establish a base forecast

2- using a regression model (refer to Table 1.1-4) and to ' apply analyses of the

potential impact of specific " forward-looking" items to this ' base forecast.

.

12

The regression models, economic forecast and the Company's projections of

2|futureelectric'andgaspricesresultinagrowthrateincommercialsalesof
12 3.5%/ year between 1979-1995.

11

. Industrial Sales. (m\:
t !
A> -

:2 The approach used to project future industrial sales was to develop a

regression model base' forecast (refer to Table 1.1-4) and then to modify the

2 base' forecast for specific forward-looking items. Separate regression models

'7 | were develeped for both GM sales and for industrial sales to other than Dow

2|andGM. Sales to Dow were forecast by direct consultation with Dow.
I

i

l.

The expected value of 1995 sales forecast for industrial sales, combining the

12 regression model results with forward-looking items, translates to a 2.5% AAR

| for the 1979-1995 time frame.
!

l

-

i
, ~s .

)e . v
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2 Other Sales

12 Street 11ghting - The October 1980 forecast of streetlighting sales was

2 developed based on the current program to convert the existing incandescent

7|andfluorescentluminairestohigh-pressuresodium. This results in declining
12 annual sales, even though the total system luminaires are assumed to increase.

7

12 Sales to Other Utilities - Sales to other utilities are projected to grow at

11| about the same rate as Consumers Power Company sales through 1982. Beyond

2 1982, an AAR of about 75*. of the Consumers Power rate is assumed to reflect

'

2 the possible construction of generating facilities by groups of our wholesale

7 customers.

O

2 Interdepartmental - Interdepartmental sales are assumed to hold constant at

12 about 70 million kWh level for all years after 1982.

1.1.1.2.3 Generation Requirements and Peak Load Projections

Consumers Power's peak load projections are developed from its sales

forecasts. Since the sales forecasts measure energy requirements at the point

of sale and energy losses take place between the generation facilities and the

2 point of sale, the sales forecasts must be divided by an efficiency factor to

determine the amount of generation necessary to meet the sales forecasts. The

efficiency factor is a ratio of sales to generation calculated on the basis of

historical trends, modified to reflect known or expected factors that will

influence efficiency. Application of the efficiency factor results in an
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e-stimate of the total generation requirement in kWh necessary to meet the

annual sales-forecast. The expected peak load is calculated by dividing the

everage' demand (ie, the total generation requirement divided by the hours in

the year) by the estimated annual load factor for the year. The annual load

factor is a ratio of average demand to peak demand.

12 Annual load' factors are developed from historical relationships of load

factors based on summer maximum demands and winter maximum demands. In
.

P ' projecting future load factors, consideration is given to the impact of such

things as energy conservation, pricing of energy, availability of gas with the

resultant effect on the use of electricity for heating, load management and

general economic conditions. Since some of-these factors tend to improve load

factor and others tend to decrease load factor, the load factor for future,- s.

^
\~./ 11 years has been projected at a constant 68.5%, realizing that in any given year

the actual load-factor can deviate from the projected load factor in either

2 direction.

Monthly Peak Loads

Table 1.1-5 lists Consumers Power's actual monthly peak load data through the

most recent month for which data are available. Table 1.1-6 lists forecast

- monthly peak' loads for the saue period and the percentage deviation of the

2 forecasted load from actual. Tables 1.1-7 and 1.1-8 list similar data on

monthly energy sales-for the same period.
|

|-

f

v
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Response to FPC Order 496.

Consumers Power's response to FPC Order 496 is included as Exhibit B to the

Environm, ental Report Supplement.

2 1.1.1.3 Power Exchanges

Consumers Power does not include power exchanges with other utilities as a

part of its load. Such exchanges are reflected in the capacity availability

figures and are treated under Section 1.1.2.

1.1.2 System Capacity

Table 1.1-9 summarizes Consumers Power's projected installed capability over

ll'| annual peak load for 1971 through 1986. Also shown are the most recently

available data for the combined Consumers Power-Detroit Edison system and for

2 ECAR. Not included in the tables, but an important factor in capability

assessment, are estimated deratings to the capabilitics shown due to higher

I cooling medium temperatures in summer. These are listed below for 1983 and

11 1984 when the Midland units are projected to be placed in service.

2| Derating - MW

11| 1983 1984

Consumers Power 245 286
12 Consumers Power-Detroit Edison 401 442

2| ECAR 1852 1943

Also shown in Table 1.1-9 are actual and projected capacity sales at time of

peak. Shown separately is the lease of capacity to the Commonwealth Edison
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Company from the Ludington Pumped Storage Plant, which is jointly owned by

L2[ConsumersPowerandDetroitEdison. Included in the installed capability

listed is the anticipated net ownership from Consumers Power's Campbell Unit 3

11| and from Detroit Edison's Enrico Fermi Unit 2. Purchase of portions of these

units _is anticipated by rural electric cooperatives and municipal systems

within the State of Michigan. Capacity from these units not immediately

2 needed by the purchasing systems is expected to be sold back as unit powcr and

is also shown. The details of the expected transactions and purchases are:

4| Capacity Sold *. of Plant
1981 1982 1983 1984 1985 1986

11|

2| Cooperatives:

Campbell 3 1.89 1.89 1.69 1.89 1.89 1.89
-12 Campbell 3 Sell Back to CP 1.51 1.32 1.13 .95 .76 .57

.[,} E Fermi 2 0 0 20.00 20.00 20.00 20.00
'O E Fermi Sell Back to DE O O 14.46 12.63 10.89 9.06

2| Municipals:

11| Campbell 3
.

4.80 4.80 4.80 4.80 4.80 4.80
12 |- Campbell Sell Back to CP 2.92 2.70 2.35 1.77 2.81 2.72

Table 1.1-10 lists the composition of Consumers Power's generating system for

2 the initial year reported in Table 1.1-9 (1971). Table 1.1-11 lists changes
!'
! in capability, unit additions, and long-term transactions in chronological

11| order through 1986. Data are given for both Consumers Power and Detroit

| 2,| Edison.
!

I '11|The composition of Consumers Power's generating system for 1984, including the

2| expected'rangeofunitcapacityfactors,isshowninTable1.1-12.,

I

11

^( O
L},

|
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O1.1.3 Reserve Margins

Consumers Power determines installed generating capacity requirements and

2 reserve margins based on a generation planning reliability design guide which

recognizes that Consumers Power, being a part of the integrated regional

system, will as a minimum plan to install equitable generating capacity such

12 | that an' average loss of load expectation (LOLE) index of I day /10 years is

2 maintained. Included in these assessments are consideration of peak load

{1evelsthroughouttheyear,generatingunitmaintenance,loadforecast

uncertainty, reductions in unit capacity due to hot weather, statistical

treatment of random unit outages, and mutual assistance within the integrated

regional system. '

,

1.1.3.1 Maintenance

For probab 'Jty assessment purpose.s, generating unit maintenance is assumed

j scheduled so as to levelize the risk of outage over the entire year. To do

2 this, scheduled maintenance on units is preferentially grouped to the extent

possible, in periods of the year when the level of loads is lower (ie, autumn

and spring).

1.1.3.2 Loss of Load Probability Methods

Application of the generation planning reliability design guide requires that

a loss of load probability (LOLP) method be applied to an integrated regional

11 system of companies. The actual determination of the LOLE index for the

integrated system is completed with the use of computer simulations. For the

'2 purposes of this computation, the year is modeled by monthly intervals.

Within each month maintenance is considered constant. Based on projected
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2 generating unit maintenance requirements and peak loads for each month, a

schedule of unit outages is developed. Then, for each month, a normal

11 capacity outage distribution is determined using standard techniquen. The

projected weekday peak loads are convolved with the normal capacity outage

12|distributiontoyieldacapacitysurplusordeficiencyanditscorresponding
probability of occurrence.

This simulation is first performed for a syrtem witn a peak load equal to the

eascern United Stated and Ontario Hydro (called the integrated regional

system) but with a load shape and generating unit characteristics and mix

which is equivalent to the combined systems of the East Central Area

Reliability system and Ontario Hydro. Generation capacity is then adjusted

until a 1 day /10 years LOII is obtained. This simulation indicates the,

- aggregate generation capacity requirements of the utilities in the eastern

United States and 0.:tario Hydro. An additional simulation is then performed

in order to allocate the capacity requirement to each utility. The philosophy

11 is that each utility must supply an equitable capacity contribution to the

integrated regional system (IRS). Given any reliability goal for the IRS,

Consumers Power Company should, therefore, receive support (measured by

; negative days) from the IRS members equal to the support received by an

Average Integrated Regional System (AIRS). The AIRS for Consumers may be
,

defined as one whose peak demand is equal to Consumers' peak demand and whose

load shape and generating uni s characteristics and mix is equivalent to the

IRS. Consumers Power Company required generating capacity is then determined ,

by adjusting Consumers Power's reserve to maintain the negative day count of

.
un AIRS to support the established i day /10 years LOII index.
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2 | Consumers Power's genersting unit capacities for purposes of reliability

11 studies are as shown in Table 1.1-9. Unit availability and maintenance

2 projections for the first year of service of Midland units are shown in Table

1.1-13. The monthly load model for Consumers Power.for the same year is shown

in Table 1.1-14. The systems in ECAR are modeled from information taken from

';eports entitled " Regional Reliability Council Coordinated Bulk Power Supply

Program" ERA-411, April 1,1980 and " Appraisal of ECAR-WIDE Installed Reserves

for the Period 1979-1988", 79-GRP-57. Ontario Hydro's unit information was

obtained from a report by the Resources Planning Department, System Planning
11

Division of OH entitled " January 1980 Forecast of Reliability Indices For Use

in Corporate Planning Studies".

.

Results of the analysis lor a AIRS load of 5150 MW appear in Figure 1.1-2.

This figure presents the relationship between the required negative days for

an AIRS and the supported LOLE index for the IRS. As can be seen, for ar '9LE

index of I day /10 years Consume-s Power would be required to install capacity

to that external support would be requested for no more than 46 days / year.

Iligure 1.1-3 translates this negative day requirement into a capacity
|

r+quirement at 23% unit unavailability. The graph indicates that Consumers

Power would require a reserve level of 25.5% to equitably support an LOLE

index of I day /10 years.

12

The above development is an evaluation of Consumers Power's capacity

contribution in supporting the integrated regional system for one year.

Consumers Power's reliabiliry design guide averages these yearly supportive

loss of load expectations over the study period. An average 1 day /10 years

LOLE has been set by Consumers Power as the minimum installed capacity level
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to. caintain. This level translates to approximately a 23% reserve level over

summer peak load for Consumers Power under present system characteristics.
4

Consumers Power has developed its reliability criterion further by addressing

the issue of load forecast uncertainty. Consumers Power Report PKP-80-2

entitled " Reliability Methods Appraisal" develops the reliability measure
12 .

called " expected supportive LOLE". This measure explicitly accounts for load
a'

forecast uncertainty by evaluating reliability at three load levels each

representing a point on Consumer: Power's load forecast uncertainty

distribution. Studies indicate that a 36 day / year expected supportive LOLE is

equivalent to Consumers Power's reliability design guide of an average of

I day /10 years LOLE on the integrated regional system.

/'-'N 1.1.3.3 Capacity Support'

i

Whenever capacity is added to a system, the amount of reserves in megawatts<

~2- needed to cover outages increases. In terms of percent of peak toad, however,

the generation reserves required remain nearly constant. This is due to the

fact that the capacity is not added until load has increased to the point

11[where it is needed. The impact "of the addition of a generating unit or units

to a system is always to enhance its reliability.

,

2 With respect to its interconnections, Consumers Power's policy is to provide
t

sufficient transmission capability so that, under credible contingencies, the

full amount of capacity support needed from outside sources can be imported.
!

I

t

i

LO
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1.1.3.4 Reserve Responsibility

ECAR has established the following objectives:

(a) Assure an abundant supply of electric energy to meet present and

future needs.

(b) Achieve maximum reliability and cent.inuity of service.

2 (c) Accomplish the first two objectives while protecting and preserving

the environment.

Under the terms of Consumers Power's coordination agreement with Detroit

Edison, Consumers Power is not obligated to maintain a particular reserve

level; instead it has agreed to provide an adequate amount of reserve to meet

operating reserves. It is Consumers Power's judgment that its reliability

assessment methodology adequately meets both of these requirements.

1.1.4 External Supporting Studies

As stated in Section 1.1.3.4, Consumers Power's coordination agreement with

Detroit Edison does not obligate either party to maintain a particular reserve

level. Therefore, the information requested in Section 1.1.4 is not available

on a power pool basis. However, both Consumers Power Company and The Detroit

Edison Company e.re members of the East Central Area Reliability Council

12 (ECAR). ECAR's Generation Reserve Panel (GRP) does appraise the ECAR system

on a regular basis.

Based on an " Appraisal of ECAR-Wide Installed Reserves for the Period

1980-1989", Interim Report No 80-3, for the years 1983 and 1984, at the
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current-level of generating unit unavailability of 30 percent, the ECAR system

of companies'will operate at an LOLE index of approximately 41 days / year. It,

should be noted that this study assumed all units presently scheduled for

operation by 1983 and 1984 to be in service. Delays in the in-service dates

of these units would adversely change the LOLE index.

ECAR's GRP-i:s evaluating a reliability criterion for the combined ECAR system.

However, an official criterion has not been approved. Historically, ECAR has

' 12 experienced an average dependence on supplemental capacity reserves of

4 days / year (LOLE).

Based on the report entitled " Appraisal of ECAR-Wide Installed Reserves for

the Period 1980-1989", Report No 80-GRP-57, an ECAR reserve level for a

[v) particular reliability level may be determined based on an isolated ECAR

system at varying generating unit unavailabilities. In order to maintain the

historical LOLE for ECAR (4 days / year) with the recent ECAR generating unit

unavailability of 30 percent, ECAR would require a summer reserve level of 40

percent.

,

-

|
|

|

l

|

!

L

|

|
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TABLE 1.'l-1

SUMMER AND WINTER PEAK DEMANDS 1966-1995
g (MW)
/ h-

'N_ / Combined
Consumers Power -

12 Consumers Power Detroit Edison ECAR (Bulk)
Year Summer Winter Summer Winter Summer Winter

2 | 1966 2,522 2,860 6,530 7,099 - -

1967 2,673 2,941 7,080 7,280 -- -

1968 2,979- 3,180 7,808 7,833 36,877 36,308
1969 3,184 3,377 8,320 8,435 38,586 39,362
1970 3,343 3,458 8,751 8,494. 40,676 41,388

1971 3,604 3,711 9,573 9,010 44,251 42,544
1972 3,808 4,080 9,743 9,709 47,155 '5,947,

1973 4,394 4,105 11,265 9,630 52,512 46,455
1974 4,109 4,033 10,709 9,417 50,362 47,462
1975 4,134 4,194- 10,454 10,019 50,840 51,428

1976 4,185- 4,282 10,798 10,207 53,703 54,461
1977- 4,542 4,281 11,923 10,339 59,476- 57,986
1978 '4,588' 4,436 11,756 10,657 59,038 59,980
1979 4,479 4,343 11,224 10,027 59,008 59,835
1980 4,540 4,310 11,243 9,888 60,638 62,609

12 1981 4,400 '4,300 11,272 10,337 63,878 66,464
1982 4,490 4,380 11,835 10,709 68,025 69,151,_s

[ ; 1983 4,950 4,770 12,691 11,331 70,739 71,885
\_ / 1984 5,200 4,990 13,237 11,725 73,162 74,724

1985 5,440 5,210 13,730 12,108 75,789 77,593

1986 5,580 5,330 14,141 12,404 78,526 80,472
1987 5,740 5,480 14,547 12,721 81,159 83,263
1988 5,910 5,620 15,015 13,047 83,880 86,506
1989 6,080 5,770 15,398 13,331 86,662 89,606
1990 6,250 5,930 15,806 13,647 NA 93,100

1991 6,390 6,050 16,172 13,910 NA 96,300
,

1992 6,600 6,240 16,591 14,236 NA 100,000
1993- 6,840 6,450 17,046 14,588 NA 103,400
1994 7,060 f,640 17,480 14,917 NA 106,900
1995 7,290 6,850 17,923 15,267 NA 110,400

Notes: Data prior to Winter 1980 are actual for Consumers Power and Detroit Edison.

2| ECAR was organized in January 1967.

ECAR data 1968-1976 based on appendix to report entitled " Load and
Capacity Appraisal," ECAR 80-GRP-33 and 33A.

12 ECAR data 1977-1995 are based on report entitled " Regional Reliability
Council Coordinated Bulk Pcwer Supply Program", ERA-411, Volume II,
for years 1978-1980..,,_y

/ ;

N~s! | 4 |
NA = Not Available.
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TABLE 1.1-2
ENERGY REQUIREMENTS 1966-1995

(GWh)

Combined
Consumers Power -

12 | Year Consumers Power Detroit Edison ECAR (Bulk)

1966 15,891 40,595 NA
1967 16,665 42,276 205,679
1968 18,111 46,286 223,567
1969 19,435 49,738 240,049
1970 20,095 51,253 250,863

2 1971 21,509 54,571 263,715
1972 23,330 58,946 285,368
1973 25,212 63,0*. 308,819
1974 24,626 60,620 305,601
1975 24,202 59,316 308,153

1976 25,995 64,041 331,800
1977 26,830 66,066 347,211
1978 27,493 67,423 350,477
1979 27,906 67,499 359,710
1980 26,897 64,02S 363,600

1981 26,384 65,040 384,700
1982 26,949 67,886 404,900
1983 29,680 72,525 420,900
1984 31,180 75,455 436,800
1985 32,640 78,134 453,300

12
1986 33,480 80,284 469,500
1987 33,450 81,440 485,700
1988 35,450 84,878 503,300
1989 36,460 86,917 520,100
1990 37,530 89,133 NA

1991 38,360 91,054 NA

1992 39,630 93,333 NA

1993 41,020 95,760 NA

1994 42,340 98,114 NA
1995 43,750 100,548 NA

11 | Notes: Data prior to Winter 1980 are actual for Consumers Power and Detroit
Edison.

ECAR data 1977-1995 are based on report entitled " Regional Reliability
12 Council Coordinated Bulk Power Supply Program", ERA-411, Volume .1,

for years 1978-1980.

4|
2| NA = Not Available.
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TABLE 1.1-3--

MAIN SYSTEM ENERGY SALES 1966-1995.

CONSUMERS POWER

(GWh)

Year Annual Sales

1966 15,128
1967 16,029

12 |' ' 1968 16,827
1969 17,667-

'
1970 18,154

2 '1971 19,632* -

'

1972 -21,133
1973 22,995
1974 22,507

i. 1975 22,145..

12 1976. 23,722
1977 24,571
1978 25,237

hj 7 | 1979 25,707
\. J 1980 24,533

1981 24,141
1982 24,659
1983 27,160
1984 28,530
1985 29,870

1986 30,630
1987 31,520

12 1988 32,440
1989 33,360
1990 34,340

' 1991 35,100
^

1992 36,260
1993 37,530

; .1994 38,740
'

1995 40,030

(i

4|

D
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MIDLAND l&2-ER(OLS)

TABLE I.1-4
kEGRESSION H0DELS USED FOR THE 10/80 NAIN SYSTEN ELECTRIC SALES FOREC/3T

Commercial Sales (COM)

CON = -1C466.2 + 8195.76 * In(real disposable income per capita) + 1446.44 * In(real price of gas) - 1489.89 * In(real price of electricity)
(-25.13) (17.25) (5.123) (-5.911)

- 993.26 * lo(lagged real price of electricity) - 496.63 * In(2-yr lagged real price of electricity)
(-5.911) (-5.911)

T-stat in parenthesis
1979 model
Tjmeframe 1965-80
R = .9964
DW = 2.1124

Industrial other Sales (INDO)

INDO = -727.238 + 5.70673 * real CNP - 0.329458 * real price of electricity - 0.219639 * lagged real price of electricity - 0.109819 * 2 yr
(-4.888) (39.83) (-5.849) (-5.849) (-5.849)

lagged real price of electricity 50: '128 * 1980 proxy for economic slump in Michigan
,a.258)

T-stat in parenthesis
1979 model except for proxy

12 Tjmeframe 1963-80
R = .9917
DW = 1.7691

CM Sales

Delta CH Sales = 43.8265 * In(real capital stock of plant & equipment-automotive) + 0.295910 * delta CM outo & truck production - 0.832013 *
(4.883) (12.30) (-3.302)

delta real price of electricity - 334.090 * 1979 proxy for psice effect
(-3.227)

T-atat in parenthesis
1979 model except for proxy
Tjneframe 1965-80,

R = .9519
DW = 1.8953

Total Residential Customers (kESC) '

Delta RESC = -14909.0 + 805.468 * delta CP service territory adult population + 6810.78 * delta national housing stock + 8h 8.99 * housing

(-3.493) (5.831) (4.073) (l 800)

demand proxy

T-stat in parenthesis
I 1979 model

Tfme frame 1961-80
R = .8152
DW = 2.1323
Note: Housang demand proxy = I lor 1961-73; o for 1974 after

SiON 12 - JUNE 1981
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,

(w) TABLE 1.1-7

ACTUAL MONTHLY MAIN SYSTEM ELECTRIC SALES (*)12

CONSUMERS P0hTR

(GWh)

Month 1972 1973 ~1974 1975 1976 1977 1978 1979 1980

11 January 1891 1885 1886 1971 .2099 2122 2245 2141

February 1970 1884. 1899 2053 2141 2173 2296 2127

March 1931 1841 1781 1899 1998 2086 2207 2103

April 1859 1819 1814 1881 1939 1991 2112 2037

May 1821 1782 1658 1905 1886 1896 2041 1847

June 1849 1801 1774 1886 2016 2033 2104 1870

July 1920 1859 1867 1970 2061 2061 2115 1955

[_\ .12
August 1879 1952 1910 1904 2046 2082 2093 2028

L' September 2025 1932 1905 2021 2016 2189 2119 2064

October 1774 11900 1895 1800 1916 1999 2095 2039 1997

November 1907 1996 1910 1888 2127 2143 2194 2154 2107
'

December 1935 1954 1948 1959 2189 2227 2314 2182 2254

j

[.
C 11 (a) Sales exclude adjustment for unbilled sales.

V

REVISION 12 - JUNE 1981
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MIDLAND I&2-ER(CLS)

TABLE 1.1-8

FORECAST OF HONTilLY ELECTRIC SALES AND PERCENT DEVIATION FROM ACTUAL

CONSUMERS POWER

1972 1973 1974 1975 1976 1977 1978 1979 1980
Honth GWh % Dev GWh % Dev GWh % Dev GWh % Dev GWh % Dev GMi % Dev GWh_ % Dev GWh % Dev GWh_ % Dev

11 Jrnuary 1880 (0.6) 2001 6.2 1964 4.1 1963 (0.4) 2044 (2.6) 2105 (0.8) 2175 (3.1) 2232 4.3
February 1959 (0.6) 2082 10.5 2042 7.5 2000 (2.6) 2116 (1.2) 2186 06 2210 (3.8) 2284 7.4-
March 1883 (2.5) 2018 9.6 1968 10.5 1930 1.6 2020 1.1 2120 1.6 2130 (3.5) 2198 4.5
April 1868 0.5 1985 9.1 1931 6.4 1916 1.9 2003 3.3 2107 5.8 2094 (0.8) 2164 6.2
May 1797 (1.3) 1925 8.0 1888 13.9 1860 (2.4) 1899 0.7 2003 5.7 2039 (0.1) 2088 13.0
June 1836 (0.7) 1956 8.6 1909 7.6 1889 0.2 1957 (2.9) 2080 2.3 2081 (1.1) 2144 14.7
July 1817 (5.4) 1995 7.3 1933 3.5 1937 (1.7) 2003 (2.3) 2105 2.1 2141 1.1 2174 11.2
August 1887 0.4 2036 4.3 1970 2.9 1926 1.2 1976 (3.43 2082 0.0 2122 1.4 2191 8.0

12 September 1922 (5.1) 2048 6.0 2027 6.4 1992 (1.4) 2051 1.8 2223 1.5 2190 3.3 2266 9.8
'

October 1797 1.3 1906 0.3 2057 8.6 2022 12.4 1959 2.3 1997 (0.I) 2083 (0.6) 2104 3.2 2192 9.8
November 1825 (4.3) 1951 (2.3) 2106 10.3 2104 11.4 2066 (2.9) 2093 (2.3) 2167 (1.2) 2237 3.9 2233 6.0
December 1880 (2.9) 2003 2.5 2142 10.0 2123 8.3 2077 (5.1) 2165 (2.8) 2252 (2.7) 2301 5.4 2291 1.6

_

2| Nctes: Positive deviation indicates that forecast was higher than actual.

12 *|
Monthly gigawatthour forecasts are finalized in August of the preceding year;
subsequent revisions are not reflected.
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TABLE 1.1-9

CAPABILITY AT ANNUAL PEAK
(Seasonal Deratings Not Included)

(MW)

12 Consumers Power (*) Constuners Power-Detroit Edison ECAR (Bulk)( )
Net Net Net Net

Installed Ludingtou Purchases Lapa- Installed Ludington Purchases capa- Installed Inter- Capa-
Year Capability Lease (Sales) bility capability Lease (Sales) bility capability cbange bility

1971 3,823 - 766 4,594 10,617 - 185 10,802 51,359- 148 51,507 ,
1972 4,153 - 481 4,634 11,166 - 764 11,930 57,138 (653) 56,485
1973 5,230 (255) (71) 4,904 14,294 (300) 1,069 15,063 63,776 (154) 63,622
1974 5,364 (76) 60 5,348 14,711 (150) 312 14,873 67,753 624 68,377

2|1975 5,742 (306) (28) 5,408 14,817 (450) 1,207 15,574 74,188 (1,537) 72,651

1976 5,742 (318) 20 5,444 14,940 (624) 520 14,836 75,713 (1,380) 74,333
1977 5,721 (318) 270 5,673 14,483 (624) 620 14,479 79,326 (1,775) 77,551
1978 6,488 (318) 20 6,190 15,540 (624) 620 15,536 86,012 (1,183) 84,829
1979 6,240 (318) 220 6,142 15,384 (624) 420 15,180 83,380 (46) 83,334
1980 6,146 (318) 245 6,073 14,649 (624) 720 14,745 85,932 (495) 85,437

12 1981 6,703 (318) 45 6,430 16,289 f624) 45 15,710 89,959 21 89,980
1982 6,703 (318) 42 6,427 16,289 (624) 42 15,707 93,699 37 93,736
1983 6,703 (318) 38 6,423 16,289 (634) 38 15,703 96,639 410 97,049
1984 7,918 (159) 32 7,791 18,378 (312) 170 18,236 102,116 410 102,526
1985 7,918 (159) 39 7,798 19,042 (312) 158 18,888 105,269 319 105,588
1986 7,918 (159) 37 7,796 19,706 (312) 136 19,530 108,805 (81) 108,724

(a) Consuaers Power has been summer r raking generally, but experienced winter peaks in 1971, 1972, 1975 and 1976.
Data for 1978-1986 are for suae critical load season.12 (b) ECAR data is based on report r -itled " Regional Reliability Council Coordinated Bulk Supply Program", ERA-411,
Volume 1I.

REVISTON 12 - JUNE 1981
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TABIE 1.1-10 1 of 2

GENERATING CAPABILITY AT TIME OF PEAK-1971
CONSUMERS POWER

Unit MW Type Function

Campbell 1 275 Coal-Steam Base Load
Campbell 2 372 Coal-Steam Base Load

Cobb 1 68 Coal-Steam Base Load
Cobb'2 68 Coal-Steam Base Load
Cobb 3 68 Coal-Steam Base Load
Cobb 4 162 Coal-Steam Base Load
Cobb 5 165 Coal-Steam Base Load

Elm Street 32 Coal-Steam Intermediate

Kalamazoo 23 Coal-Steam Intermediate

Karn 1 275 Coal-Steam Base Load
Karn 2 275 Coal Steam Base Load

h2 Morrow 1 41 Oil-Steam Inte rmediate
Morrow 2 41 Oil-Steam Inte rmediate
Morrow 3 60 Oil-Steam Intermediate
Morrow 4 68 Oil-Steam Intermediate

Saginaw River 3 34) Coal-Steam Insermediate
Saginaw River 4 46)(a) Coal-Steam Intermediate
Saginaw River 5 41) Coal-Steam Intermediate

Weadock 1 42) Oil-Steam Intermediate
Weadock 2 42) Oil-Steam Intermediate

62)(b)
Weadock 3 Oil-Steam Intermediate

62) Oil-Steam Intermediate|?eadock 4'

Weadock 5 72) Oil-Steam Inte rmediate
Weadock 6 72) Oil-Steam Intermediate
Weadock 7 162 Coal-Steam Base Load
Weadock 8 165 Coal-Steam Base Load

Wealthy Streat 23 Coal-Steam Inte rmediate

Whiting 1 106 Coal-Steam Base Load
Whiting 2 106 Coal-Steam Base Load
Whiting 3 133 Coal-Steam Base Load

O
REVISION 2 - JUNE 1978
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TABLE 1.T.-10 2 of 2

Unit W Type function

Big Rock 71 Nuclear Base Load

2 Hydro 134(c)- Run of River Hydro Intermediate

Diesels and Peakers 523(d) Internal Combustion
& Combustion Turbine Peaking

TOTAL 3828

Notes: (a) Saginaw River 3-5 were boiler limited at 80 W.
(b) Weadock 1-6 were boiler limited at 332 W.

- (c) 35 hydro units- ranging from 0.4 W to 10.8 W.
(d) 20 combustion turbines ranging from 20 W to 44 W plus one diesel .

I of I W.

,

,

.

l

>

3
| -(O
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MIDLAND 1&2-ER(OLS)

0
11 | TABLE 1.1-11 1 of 5

HISTARICAL AND PROJECTED CAPABILITY CHANGES AND LONG-TERM TRANSACTIONS
CONSUMERS POWER - DETROIT EDISON

! /ar Date Item MW Chan g

1971 As of Total Installed Capability (1972 ECAR 10,866
Dec 31 Response (dated 4/78) to FPC Docket

R-362, Order 383-2)

CP Purchase: Dow Chemical Co-Ludington 4
CP Purchase: Wolverine Power Corp 11
DE Purchase: Ford Motor Co 45
Ontario Hydro Diversity (200)

2 1972 Feb 1 Saginaw River Plant Retired (CP-Coal) (80)
Feb 13 OE Diversity Ends 200
Mar 7 Palisades Initial Rating (CP-Fuclear) 80
Apr 1 Conners Creek Plant (12)

*

Apr 7 Palisades Uprate 315
May 1 DECO System Rerate (3)
May 29 OH Diversity Begins 200
Sept 17 OH Diversity Ends (200)
Oct 30 OH Diversity Begins (300)
Nov 1 Palisades Uprate 10
Dec 16 Palisades Uprate 93
Dec 22 ' Palisades Uprate 87
Dec 31 Allegan Diesel Retired (CP) (1)
Dec 31 Kalamazoo Retired (CP-Coal) (23)
Dec 31 Wealthy St Retired MP-Ccal) (23)
Dec 31 Conners Creek Plant (17)

' Dec 31 Marysville Plant (134)

12|1973 Jan, 18 Ludington 1 (CP/DE)(*) 325i

Jan 19 Monroe 2 770
Feb 6 Trenton Channel Retirement (47)

2 Feb 18 OH Diversity Ends 300
Feb 26 TrentonChannelRetgment (27)

12 | Mar 19 Ludington 2 (CP/DE) 325
Mar 31 Palisades Uprate (CP-Nuclear) 70
Apr 5 Monroe 3 470

2 Apr 7 Palisades Uprate (CP) 39
Palisades Uprate (C 6
Ludington3(CP/DE)Q)

Apr 13
.

12| May 1
'

325
2| May 28 OH Diversity Beg #a 100

I June 1 Dow Ludington 5
12 [ June 11 Ludington 4 (CP/DE)(*) 300

0
REVISION 12 - JUNE 1981
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11 | TABLE 1.1-11 2 of 5
.g
/ j

~()
Year Date Item MW Change

12 |1973 June 18 - Ludington 4 Uprate (CP/DE)f*) 25
. July 3 Monroe 3 Uprate 80

2 July 5 Monroe 3 Uprate 70
July 14 Monroe 3 Uprate 80

12 | Aug 7- Ludington 5 (CP/DE)(,) 325
Aug 7 Lease of 1/3 of Ludington Capability

to CE Begins (541)
Aug 31 Elm St Plant (CP-Coal) (32)

2 -Sept 16 OH Diversity Ends (100)
Sept 30 Conners Creek Plant (66)
Sept 30 Trenton Channel Plant (142)
Oct 1 Sale to TECo Begins(3) (200)

'12 | Oct 1 Ludington 6 (CP/DE) 325
Oct 1 Lease of 1/3 of Additional Ludington

Capability to CE (108)
Nov 1 DECO System Rerate (372)

1974 May 1 DECO System Rerate (46)
May 8 Monroe 4 750
Oct 1 Palisades-Cooling Tower Rerate (CP) (14)
Oct 1 Trenton Channel 2 & 4 Retired (108)

,% Oct 1 Trenton Channel 7 & 8 Rerated (44)

.(di Oct 6 Sale to TEco Terminated 200
'

Nov 1 DECO System Rerate 47
Nov i DE Purchase From Ford Motor Co No Longer

Counted (45)

1975 Jan 26 Karn 3 Initial Rating (CP-Oil) 450
May 1 CPCo System Rerate (107)

2- May 1- DECO System Rerate 22
May 1 Karn 3 Derate (CP) (50)
July 1 Marysville Plant Derate (44)
July 16 Karn 3 Uprate (CP) 100
Aug 1 DECO System Rerate (146)
Oct 20 Wyandotte South Returned to Customer (15)
Nov 1 Delray Plant Rerate 30

1976 Jan 1 Purchase of Gavin Unit h wer Begins (CP) 250
Mar 31 Purchase of Gavin Unit Power Terminated (CP) (250)

|- Apr 1 Purchase of Gavin Unit Power Begins
(CP/DE) 500

May 1 DECO System Rerate 112
Sept 30 Pucchase of Gavin Unit Power Terminated

(CP/DE) (500)
Nov 1 DECO System Rerate 13

1977 Jan 1 Big Rock Derate (CP) (10)
Jan 1 Palisades (CP) (11),s

:(b
\ Jan 1 River Rouge & St Clair Rerate (DE) (434)

Mar 1 ' .rnton Channel Rerate (DE) 5

REVISION 12 - JUNE 1981
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11| 1ABLE 1.1-11 3 of 5

O
Year Date Item MW Change

1977 May 1 Conners Creek & Delray Rerate (DE) (80)
Sept 6 Wyandotte North Returned to Customer (DE) (23)
Sept 30 Karn 4 (CP-Oil) 620
Nov 1 DE System Rerate 312
Dec 1 Palisades Uprate (CP) 55
Dec 1 Morrow Uprate (CP) 10

1978 Jan 1 Karn 4 Derate (CP) (120)
Feb 1 Campbell 1 Derate (CP) (4)
Apr 1 Karn 1 Derate (CP) (3)
Apr 1 Karn 2 Derate (CP) (3)
Apr 1-
Sept 30 Unit Pwr (DE) 200
Apr 1-
Oct 31 Unit Pwr (DE) 200
May 1 Karn 3 Uprate (CP) 100
May 1 Karn'4 Uprate (CP) 100
May 1 Palisades Uprate (CP) 10
May 1 Big Rock Uprate (CP) 2
May 12-

11 Sept 11 Short Term (DE) 200
Nov 1 Derate St Clair 5-7 (DE) (155)

1979 Jan 1 Campbell 2 Derate (CP) (20)
Jan 1 Fermi 1 Economy Reserve (DE) (161)

7 Jan 1 Delray LP Economy Reserve (DE) (151)
Apr 1 Morrow 1-4 Economy Reserve (CP) (76)

. Apr 1 Weadock 1-6 Economy Reserve (CP) (131)
11 |

Apr 1 Whiting 1 (CP) (21)
May 1 Trenton Ch 9 (DE) (40)
May 21-'

Sept 16 Short Term (DE) 200
10 June 4-

i Oct 28 Short Term (CP) 200
| 12 j July 5 Greenwood 1 (DE) 600

Oct 1 CP System Rerate (107)
Nov 1 Greenwood 1 Uprate (DE) 50
Dec 1 Greenwood 1 Uprate (DE) 75

1980 Jan 1 Greenwood 1 Uprate (DE) 35
Jan 1 Karn 4 Uprate (CP). 13
Jan 1 Conners Creek LP Economy Reserve (DE) (175)

11 Feb 1 River Rouge 1 Economy Reserve (DE) (206)
Feb 1 St Clair 5 Economy Reserve (DE) (250)
Apr 1 Delray 16 Economy Reserve (DE) (69)
May 1 DE System Rerate (101)
May 1-
Oct 31 Short Term (DE) 200

| May 5-
Aug 31 Short Term (DE) 100

REVISION 12 - JITdE 1981
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%J
Year Date Item MW Change

1980 May 5-
Sept 4' Limited Term (CP) 50

11 May 5-
Sept 14 Short Ters (CP) 175
May 5-
Sept 14 Short Term (DE) 175
Sept 26 Campbell (CP-Coal) 740
Sept 26 Sale of Campbell 3 (50)

12 Sept 26 Buy Back of Excess Campbell 3 36
Nov 1 Rerate (DE) 36

1981 Jan 1 Weadock 1-6 Economy Reserve (CP) (189)
gg | Jan 1 Campbell 2 Uprate (CP) 20

Jan 1 Greenwood 1 Uprate (DE) 20
Jan 1 Campbell 3 Uprate 38m

12 Jan 1 Sale of Campbell 3 Uprate (2)
Jan 1 Buy Back Campbell 3

Changed to 34 MW (2)
11 | Jan 1 DE Units Returned From Economy Reserve 1,012

Jan 1 Termination Dow Ludington Parchase (CP) (9)
May 1 Remer (DE) 14

[l 1982 Jan Buy Back Campbell 3
k.- Changed to 31 (3)

1983 -Jan Buy Back Campbell 3
Changed to 27 (4)

Aug Lease of 1/6 of Ludington Capability to
CE Ends 312

Dec Midland 2 (CP) 807
Dec Fermi 2 (DE) 1,093
Dec Sale of Fermi 2- (219)
Dec Buy Back of Excess Fermi 2 158

12 Dec Morrow 3-4 Placed on Economy Reserve (114)

1984 Jan Buy Back Campbell 3
Changed to 21 (6)

Jan Buy Back Fermi 2,

| Changed to 138 (20)
! July Midland 1 (CP) 522

July Belle River 1 (DE) 644

1985 Jan Buy Back Campbell 3
Changed to 28 MW 7

Jan Buy Back Fermi 2
Changed to 119 (19)

July Belle River 2 (DE) 664

REVISION 12 - JUNE 1981



11 TABLE 1.1-11 5 of 5

O-

Year Date Item MW Change

12 1986 Jan Buy Back Campbell 3
Changed co 26 MW (2)

11 Jan Suy Back Fermi 2
Changed to 99 MW (20)

.

.

O
12|(a) Consumers Power owns 51% of the Ludington Pumped Storage Plant and Detroit

11| Edison owns 49%.

|

|

|
I

I
.

O
I
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TABLE 1.1-12
_ 7,} '!
v . CAPACITY FACTORS OF UNITS

1j PROJECTED TOR SERVICE IN 1984

2 CONSUMERS POWER

. Range of
Unit . HW Type Function Capacity Factor

~

tt. Campba.11 1 253 Coal-Steam Base Load 65-80
Campbell 2 349 Coal-Steam Base Load 65-8012-| Campbell 3(,) 726 Coal-Steam Base Load 65-75

Cobb 1-3 180 Coal-Steam Base Load 50-65
Cobb 4 151 Coal-Steam Base Load 65-80
Cobb 5 152 Coal-Steam Base Load 65-80

Karn 1 255 Coal-Steam Base Load 65-80
11 Karn 2 257 Coal-Steam Base Load 65-80

Karn 3 638 Oil-Steam Intermediate 5-30
Karn 4 613 Oil-Steam Intermediate 5-30

Midland 1(*) 522 Nuclea.- Base Load 60-75
Midland 2(*) 807 Nuclear Base Load 60-75

12
.,

( )
(_f 11 Palisades 740 Nuclest Base Load 60-75 ,

12| .

Weadock 7 155 Coal-Steam Base Load 65-80
Weadock 8 155 Coal-Steam Base Load 65-80

Whiting 1 95 Coal-Steam Base Load 65-8011 Whitiag 2 95 Coal-Steam Base Load 65-80
Whiting 3 120 Coal-Steam Base Load 65-80

Big Rock 63 Nuclear Base Load 60-75
12 Hydro 134(b) Run of River
11| Hydro Intermediate 25-35

.12|Ludington 1-6 955(c) P Storage
lij . Hydro Peaking 15-20i ,

ld)| 12| Peakers 504 Jet or Comb
t Turbine Peaking 5-20

11

(a) Units not existing in 1976 but projected for operation by 1984.
(b) 35 units ranging from 0.4 MW to 10.8 MW.

12 (c) 6 units of 312 MW each. Consumers Power Company share 51%.
(d) 20 turbines ranging from 19 MW to 42 MW.

,fs
/ j
\j

l
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TABLE 1.1-13
.

GENERATING UNIT
AVAILABILITIES AND MAINTENANCE

11 | 1984

CONSUMERS POWER

Periodic
Availability Maintenance

Unit (s) % Weeks

Campbell 1 68.0 10
11 Campbell 2 76.8 3

Campbell 3 79.4 4

12 [ Cobb 1-3 83.1 4
Cobb 4 83.4 3
Cobb 5 85.1 3

11

Karn 1 74.0 4
Karn 2 79.0 3
Karn 3 81.7 4
Karn 4 79.9 4

*

Weadock 7 87.1 3
Weadock 8 83.4 3

Whiting 1 79.7 6
11 Whiting 2 90.1 2

Whiting 3 86.4 2

Big Rock 84.4 6

i Palisades 62.1 9

Midland 1 63.6 2

12 Midland 2 63.7 0

Hydro 94.4 1
i

Comb Turbines 79.2 3

Ludington Pumped Storage 93.0 2

O
REVISION 12 - JUNE 1931
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( )- v
1.2 OTHER OBJECTIVES

In addition to generating electricity, the Midland Plant will furnjsh up to

4,050,000 and not less than'1,400,000 pounds per hour of process steam for
,

sale to The Dow Chemical Company. Furnishing steam and power to Dow will

-3 permit shutdown of power plants now operated by Dow to provide electricity and

steam for'its chemical processing operations at Midland, Michigan. At the

present time, these power plants burn oil, coal and natural gas. Undet its

existing Consent Order with'the State of Michigan, The Dow Chemical Company is

required to be in compliance with State Emission Standards R336.41, R336.44

and R336.49 of the Michigan Administrative Code, Air Pollution Control
'

12 Commission, General Rules by December 31, 1982. (Note: These rules were

amended and renumbered July 17, 1980 as R336.1301, R336.1331 and R336.1401,' ,s

respectively.)

.

4

I

_ i ).
\s/
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1.3 CONSEQUENCES OF DELAY

,

A delay in the in-service dates of the Midland Plant Units 1 and 2 will

decrease the reliability level on the Consumers Power system as well as the
,

groups of which it is a member. Assuming a one , two- or three-year delay in

2 the commercial operation dates of the Midland Plant results in the following

reserve percentages for the Consumers Power, system:

.4 1-Year 2-Year 3-Year
Year No Delay Delay Delay Delay

1984 44.3 21.8 21.8 21.8
1985 38.1 38.1 23.8 23.8
1986 34.6 34.6 34.6 20.6

12

Based on Section 1.1.3.2, Consumers Power system requires 23 percent reserve

) over-summer peak to support an average 1 day /10 years LOLE.
w/

2 Similar data for the Consumers Power-Detroit Edison system are:

4 1-Year 2-Year 3-Year
Year No Delay Delay Delay Delay

1984 34.4 25.6 25.6 25.64

1985 34.3 34.3 28.7 28.7
1986 35.0 35.0 35.0 29.5

12

Based on Section 1.1.4, the Consumers Power-Detroit Edison coordination

agreement does not obligate either party to a particular reserve level.

2 Tables 1.3-1 and 1.3-2 detail the development of the above data.

11
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O
In the 1984 through 1986 period considered, ECAR's indicated reserves -

11

(including interruptible load) and the estimated effect of the above delays on

'those reserves are (based on " Appraisal of ECAR-Wide Installed Reserves for
12

the Period 1980-1989", Interim Report No 80-3):

11 1-Year 2-Year 3-Year
Year No Delay Delay Delay Delay

1984 31.7 30.1 30.1 30.1
12 1985 33.1 33.1 32.1 32.1

1986 32.4 32.4 32.4 31.4

2

Based on Section 1.1.4, the ECAR systems would require 40 percent reserves

over summer peak. These reserves are based on an experienced generating unit
12

unavailability of 30 percent and in order to obtain a historical average

4 days / year LOLE.

i

O
REVISION 12 - JUNE 1981 1.3-2

- --



MIDLAND 1&2-ER(OLS)

,,,

v )- TABLE 1.3-1t

EFFECT OF MIDLAND DELAY ON RESERVES (*)(_

CONSUMERS POWER COMPANY
(Summer; in MW)

Delay (b) Delay (c) Delay (d)* 12 | As
*

Year Scheduled 1 Year 2 Years 3 Years
10

1984 Cap 7484 6310 6310 6310
! Purch 21 21 21 21

Net Cap 7505 6331 6331 6331
Load 5200 5200 5200 5200
Res 2305 1131 1131 1131
% Res 44.3 21.8 21.8 21.8

1985 Cap 7484 7484 6706 6706
Purch 28 28 28 28

12 Net Cap 7512 7512 6734 6734
Load 5440 5440 5440 5440,

Res 2072 2072 1294 1294
% Res -38.1 38.1 23.8 23.8,f-

t <

L' 1986 Cap ".'484 7484 7484 6706
Purch 26 26 26 26
Net Cap 7510 7510 7510 6732
Load 5580 5580 5580 5580
Res 1930 1930 1930 1152
% Res 34.6 34.6 34.6 20.6

64 (a) Assumes 1.5 x 10 lb/h steam flow to'The Dow Chemical Company.
|
' (b) Economy Reserve Morrow 3-4 delayed until December 1984.

| (c) Economy Reserve Morrow 3-4 delayed until December 1985.
12

! Reactivate Weadock 1-6 and Morrow 1-2 for the year 1985.

[ (d) Economy Reserve Morrow 3-4 delayed until December 1986.
Reactivate Weadock 1-6 and Morrow 1-2 for the years 1985-1986.

|
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TABLE 1.3-2

EEEECT OF MIDLAND DELAY ON RESERVES (*)

CONSUMERS POWER COMPANY-DETROIT EDISON
(Sumner; in MW)'

Delay (b) Delay (c) Delay (d)12 | As

10| Year Scheduled 1 Year 2 Years 3 Years

1984 Cap 17635 16461 16461 16461
Purch 159 159 159 159
Net Cap 17794 16620 16620 16620
Load 13237 13237 13237 13237
Res 4557 3383 3383 3383
% Res 34.4 25.6 25.6 25.6

1985 Cap 18299 18299 17521 17521
Purch 147 147 147 147

12 Net Cap 18446 18446 17668 17668
Load 13730 13730 13730 13730
Res 4716 4716 3938 3938
% Res 34.3 34.3 28.7 28.7

1986 Cap 18963 18963 18963 18185
Purch 125 125 125 125
Net Cap 19088 19088 19088 18310
Load 14141 14141 14141 14141
Res 4947 4947 4947 4169
% Res 35.0 35.0 35.0 29.5

6
4 (a) Assumes 1.5 x 10 lb/h steam flow to The Dow Chemical Company.

(b) Economy Reserve Morrow 3-4 delayed until December 1984.

(c) Economy Reserve Morrow 3-4 delayed until December 1985.
Reactivate Weadock 1-6 and Morrow 1-2 for the year 1985.

(d) Economy Reserve Morrow 3-4 delayed until December 1986.
Reactivate Weadock 1-6 and Morrow 1-2 for the years 1985-1986.
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'- ' Locations shown on construction drawings are all related to local site

coordinates. Local site coordinates can be converted to Michigan State plane

coordinates south zone by the relationships:

SPN = 765,133.567 + SN Cos B + SE Sin B (2.1-1)

SPE = 2,029,080.624 - SN Sin B + SE Cos B (2.1-2)

.Where:

SPN = State Plane North Coordinate

'SPE = State Plane East Coordinate

SN = Site North Coordinate

SE = Site East Coordinate

B' = 0'-2'-57.9331"
.

:2.1.1.2 Site Area Map7s
[x._..

The Plant property line, which is also the site boundary, is shown in Figure

- 12 ' 2.1-1. The site encompasses approximately 1,235 acres. There are no indust-

rial, commercial, institutional, recreational or residential structures within

the site bocadary.

The Plant exclusion area is discussed in Section 2.1.1.3.2.

The Plant is bordered to the north and east by the Tittabawassee River. A

railroad spur for Plant use, which connects to the Chesapeake and Ohio main

lines, crosses the Tittabawassee River east of the Plant and runs westerly to

the Plant-(see Figure 2.1-1).

Gordonville Road, which is the only road immediately adjacent to the Plant,
1

runs along the southern property line next to the cooling pond. The only
| C''s ,

-

)
' access road to the Plant is from Poseyville Road. It joins Miller Road west
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of the property line as shown in Figure 2.1-1. This access road cif of

Poseyville Road is provided with a bridge over Bullock Creek built solely for

Plant use and is located in the southern half of Section 28.

2.1.1.3 Boundaries for Establishing Effluent Release Limits

The boundary used to establish technical specification limits for the release

of gaseous effluents from the Midland Plant is the exclusion area boundary and

the perimeter fence where the exclusion area boundary is within the perimeter

fence. The perimeter fence is located outboard of the patrol road on top of

the outer dikes. See Figure 2.1-1 for layout of the exclusion area and the

uop of the dike and Section 2.1.1.3.2 for a description of the exclusion area.

The nearest gaseous release point to the described boundary is tbe auxiliary

building stack which is located approximately at the northernmost edge of the

Unit 2 containment. The minimum distance of this release point to the

boundary is 500 meters (see Figure 2.1-1).

Virtually the entire Plant site is enclosed by the perimeter fence to control

casual access. In addition, there is a fenced-in area surrounding the

immediate Plant area within the Midland Plant. Access to the Plant area will

be continuously and actively controlled by Consumers Power Company. Only

specifically authorized personnel will be permitted access to the Plant area.

The area between the perimeter fence and the water's edge in the case of the

Tittabawassee River and the top of the northwesterly bank in the case of

Bullock Creek is owned in fee by Consumers Power Company. There is no

commercial river traffic and infrequent pleasure boat traffic on the adjoining

water areas.

2.1-4
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\f 2.1.1'.3.1 Dow Chemical Company Property
.

Two parcels of property owned by Dow Chemical Company are included within the

exclusion area: the tertiary wastewater treatment pond west of the

containments across Bullock Creek and the clarifier area north of the

containments across the Tittabawassee River (see Figure 2.1-1). Normally,

there will be no persons working in the Dow-owned portion of this area.

12[ Access.to these portions will be controlled at normal Plant gates and Dow

personnel or contractors entering the area will be controlled by, and in

contact with, Dow security personnel. -The Dow Security Communication Center

is continuously manned by a minimum of two persons and will hara direct

communication with Consumers Power Company's Midland Plant.'

2.1.1.3.2 Exclusion Area Description,_

N~-
.1 The exclusion area is a racetrack-shaped area with radii of 519 meters

centered on each of the containmeut buildings. The minimum distance from the

outside face of either of the contaimment buildings to the nearest edge of the

exclusion area is 500 meters. See Figure 2.1-1 for layout of the exclusion

-area on the property.

The majorit; of the area is owned by Consumers Power Company. The exclusion

area.as shown in' Figure 2.1-1 includes two segments of land owned by Dow and
~

portions of the Tittabawassee River and Bullock Creek. With respect to

ownership of property within the exclusion area owned by Dow, Daw has made the

following statement:

All Dow Chemical Company property which is situated
within the 500-meter radius is owned, in fee simple, by, -.s

i The Dow Chemical Company. This determination was made;

\~ / after a thorough examination of pertinent property
records by qualified personnel.

REVISION 12 - JUNE 1981 2.1-5
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There are no public roads remaining within the Plant site boundaries or the

exclusion area. Those portions of Miller Road, Sasse Road, River Road and

Stewart Road which previously traversed the site have been abandoned by

governmental action. The access road across the south 1/2 of Section 28 from

the Plant to Poseyville Road is a private road owned, maintained and

controlled by Consumers Power.

2.1.2 Population Distribution

2.1.2.1 Population Within 10 Miles

Within 10 miles of the Plant, the 1970 estimated population was 72,706; within

5 miles, there were 48,501 residents. The following communities are the only

significant population groupings within 10 miles of the Plant:

Community Population Location

Auburn 1,919 7 mi E

Midland 34,921 Power Block Annexed by City, J

Sanford 818 9 mi NW

Figure 2.1-2 shows the location of these communities relative to the Plant.

Estimates of the 1970 resident population within 5 miles of the Plant are

determined from Electrical Service Distribution maps (I) which :;how the

location of each residential service. The number of persons per residential

service is assumed to be 3.5 based on the average number of persons per

residential service ( ) ia the counties concerned:

1
i

O
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(/ Bay - 3.4

Midland - 3.5

3 Saginaw - 3.4

The 5- to 10-mile area population estimate is made by obtaining city and

township populations from 1970 US census data (3) and distributing the *

population to the proper sectors. It is assumed that the population within

-each census unit was uniformly distributed.

Population projections for areas within 10 miles for the years 1980, 1990,

2000, 2010 and 2020-are based on corresponding projections for the individual
.

counties concerned. It is assumed that each component (or fraction) of a

county has the same decennial rate of growth as that for the county as a

whole.
.. p) .--

tv
Bay, Midland and Saginaw are the only counties within 10 miles of the Plant.

Projections by the Michigan Department of Management and Budget are available

for 1970, 1980 and 1990(4) The 1970-1980 and 1980-1990 decennial rates of.

growth derived from these projections are applied to the 1970 census data to

obtain the projected 1980 and 1990 populations. The projected 2000, 2010 and

2020 populations of the counties are derived by assuming their decennial rate

of growth from 1990-2020 to be declining compared to the average of the 1970-

1980 and 1980-1990 rates of growth since the general population is expected to

stabilize by year 2040. The projections are shown in Table 2.1-1.

Figure 2.1-3 shows the estimated 1970 population distribution within 10 miles

of the Plant. Figures 2.1 . through 2.1-8 show corresponding projected

populations for the years 1980, 1990, 2000, 2010 and 2020. Population totals_,

s_-) for each segment are shown on Table 2.1-2.

|
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The age distribution within 10 miles for the current population (3) and

projected population for the year 2000 (nearest decade corresponding to the

L midpoint of Plant operating life) are shown in Table 2.1-3. It is assumed

12 that the percent age distribution for year 2000 will be the same as that for

1970.

2.1.2.2 Population Between 10 and 50 Miles

The 1970 estimated population residing between 10 and 50 miles of the Plant is

941,707. The four cities with populations greater than 25,000 are:

Midland 34,921

Bay City 49,449

Gaginaw 91,849.

Flint 193,317

Table 2.1-4 lists all incorporated cities with populations greater than 1,000

within 50 miles of the Plant.( ) Figure 2.1-9 shows the 50-mile region

surrounding the Midland Plant.

The 1970 population estimate for the 10- to 50-mile area is made bv obtaining

city and township populations from the 1970 US census data and distributing

the population to the proper sectors. It is assumed that the population

within each census unit was uniformly distributed.

Population projections for areas between 10 and 50 miles for the years 1980,

1990, 2000, 2010 and 2020 are based on corresponding projections for the

individual counties concerned. It is assumed that each component (or

fraction) of a county has the same decennial rate of growth as that for the

county as a whole.

REVISION 12 - JUNE 1981 2.1-8
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Projections by the Michigan Department of Management' and Budget are available

for 1970,1980 and 1990('). The 1970-1980 and 1980-1990 decennial rates of
~

growth derived from these projections are applied to the 1970 census data to

obtain:the projected 1980 and 1990' populations. The projected 2000, 2010 and

2020. populations of the counties are derived by assuming the decennial' rate of

growth fron 1990-2020 to be declining compared to the average of the 1970-1980

; and-1980-1990 rates 'of growth since the general population is expected to

stabilize by year 2040 (refer to Table 2.1-5).

Figure 2.1-3 shows the estimated 1970 population distribution between 10 ar.d

50 miles of the Plant. The population projections for the years 1980, 1990,

2000, 2010 and 2020 are given in Figures 2.1-4 through 2.1-8. Population

totals ~ for each segment are shown in Table 2.1-6.

f
V The age distribution within 50 miles for the current population (3) and

projected population for the year 2000 (nearest decade corresponding to the

midpoint of Plant operating life) are shown in Table 2.1-7. It is assumed

12 that the percent age distribution for year 2000 will be the same as that for

1970.

2.1.2.3 Transient Population

|

L Because of the large number of commercial and industrial establishments in the
i

vicinity of the Plant, an estimate of the number of people engaged in business

activities (ie, " daily transients") within each sector is shown in Table 2.1-8

and added to the resident population and shown in Table 2.1-9. The business
!

l loading is composed of employees and customers of the commercial or industrial

establishn:ents in the area.,

O
i \v1:
t.
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The business loading per sector for the 0- to 5-mile area is determined by

analyzing the electrical distribution maps (I) Commercial and industrial.

services are located relative to the sector grid system. Commercial

establishments are considered to load the sector by 10 people and industrial

establishments are considered on an individual basis. Churches and schools,

other than high schools, are not ciusidered in the business loading since they

generally serve the adjacent area. The business loading for the 5- to 10-mile

area is considered insignificant because of t te primarily residential and

farmland use.

The area 10 to 50 miles from the Plant is used primarily for farming where not

forested except for the industrial communities of Bay City, Fli-t and Saginaw.

A large portion of the area northeast of the Plant is public land used for

hunting and fishing.

2.1.3 Ur:s of Adjacent Lands and Waters

2.1.3.1 Land Use Immediately Adjacent to the Midland Plant

This section describes land and water uses adjacent to the Midland Plant

boundary. In this usage " adjacent'' is defined as "uses which abut the

Ccasumers Power Company property line and those uses within 1/2 mile from the
,

property line." Land use information from Midland County and aerial

photographs taken by Cmsumers Poser Company were used to determine land and

water uses immediately adjacent to the Midland Plant (see Figure 2.1-10).

The Tittabawassee River forms the north and east boundaries of the Plant

'erty. The land use across the river ir. primarily industrial; this is the

ls .ation of The Dow Cher ical Company and Dow Corning Corporation complexes.

The Dow complex provides a buffer zone about 2 miles wide between the Plant

REVISION 12 - JUNE 1981 2.1-10
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(_ ,) and the commercial and residential areas of Midland. Dow Chemical Company's

treatment pond is located across Bullock Creek which has been rerouted along
|
l.the northwestern portion of the Midland Plant. To the south, the land use is '

primarily agriculture and woodland although there are also scattered ;
I

-residences located in that area.

The Plant site is scomprised of approximately 1,235 a:res presently owned by

Consumers Power Company, 880 of which are developed as a cooling pond, and 10

of which comprise the area of th!! power block. The remaining land will be

left in its existing state or will be landscaped to screen the Plant from

12 adjacer c residential areas. An additional laydown area of 65 acres is located

on the western border, south of Stewart Road and east of Poseyville Road.

Consumers Power Company also owns a narrow sti , of land northwest of the

[''T Plant site; along this corridor a road has bec, built for permanent access to
\ !

the Plant.

..

The Plant buildings are located on the northernmost edge of the property.

Therefore, the exclusion area includes part of Dow Chemical Company's

treatment pond and Bullock Creek to the northwest, a segment of the river, and

Dow property across the river, as well as Consumers Power property.

12| Activities on site will be related to the generation of power and process

steam.

2.1.3.2 Agriculture Data

Distances by sector to the nearest reside.ree/ garden, milk cow, milk goat, and

meat animal to 5 miles are presented in Table 2.1-10. Distances by sector

from the north edge of the closest nuclear unit to the nearest outer fence and
.O

. (,,_) the nearest control boundary are presented in Table 2.1-11.

P2 VISION 12 - JUNE 1981 2.1-11
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Agricultural statistics (5) for the counties within 50 miles of the Midland

Plant indicate that approximately 74,000 head of beef cattle and approximately

154,000 head of hogs are sold per year. The annual meat production for beef

cattle and hogs totals approximately 12,300,000 kg and 9,400,000 kg,

respectively. Tables 2.1-12 and 2.1-13 contain the distribution of meat

production by sectors to a distance of i0 miles from the Plant

There are approximately 109,000 milk cows (6) within 50 miles of the hidland

Plant, which produce approximately 484,000,000 kg of milk per year. Table

2.1-14 intains the distribution of milk production by sectors to a distance

of 50 miles from the Plant.

The area within 50 miles of the Plant produces approximately 52,000,000 kg of

fresh market vegetables (7) on 11,000 acres. Table 2.1-15 contains the

distribution of fresh market vegetable production by sectors to a distance of

50 miles from che Plant.

The major crops grown within 50 miles of the Plant are as fo110ws(6)

Type 9 antity (kg/yr) Yield (^) (kg/m )2

Carn
Grain 1.07E+09 0.50
Silage 1.02E+09 2.69

Wheat 3.55E+08 0.26

Oats 7.80E+07 0.20

Barley 7.30E+06 0.26

Soybeans 1.49E+08 0.17

Dry Beans 1.46E+08 0.10

Sugar Beets 9.47E+08 3.81

(a) Average State Yield.

REVISION 12 - JUNE 1981 2.1-12
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(j The grazing season is from about May 1 to November l. In the last few years,

there h$s.been'a shift from'a daily green chop to a stored feeding program.

. Approximately 75% ~of the cattle are fed primarily stored hay and corn. It is
,

believed that this trend will continue because it allows a better utilization

1)'of-landandamoreefficientuseoflabor(). The pasture grass wet density

is estimated to be 0.26 kg/m . Hay and grass silage production (5) yields 0.522

~kg/m2 from 278,000 acres.
..

- Aerial photographs were used to -locate the nearest residence in each of the 16

sectors. Consumers Power Company's Electrical Service Distribution maps were

used'to verify these residences. The nearest vegetable gardens were assumed

to be located at the nearest residences. Field surveys (1977) of the area

. within 5 miles ~of the Midland Plant site consisted of driving all the public

TN roads to physically' locate all the milking cows, milking goats, beef cattle,
: l, )-

hogs and also~to verify the nearest residences.

The' agricultural estimates are made by obtaining the most recently published

county data and distributing it to the proper sector. It is assumed that the

agricultural data within each census unit is uniformly distributed.

2.1.3.3 Land Use in the Plant Vici.ity

[_ 2.1.3.3.1 - Land Use Within 5 Miles of Midland Plant
!

To determine the nature and extent of present and projected land use within 5

miles of the Midland Plant, land use information was obtained from Midland,

L Saginaw, and Bay Counties and the City of Midland. Most development in this
l .'

area is concentrated around the City of Midland. The major industrial

ctivities located there are The Dow Chemical Company and Dow a rning'

I (,-
Corpo ration. Commercial and administrative facilities also exist in support

REVISION 12 - JUNE 1981 2.1-13
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of the resident population of approximately 37,500 persons (9) Outside of the.

city limits the land use is characterized primarily by agricultural and wooded

areas, interspersed with rural residential areas. Figure 2.1-11 depicts the

current patterns of land use and Figure 2.1-12, the plans for future

development.

The agriculture within 5 miles of the Plant consists of varieties of grains,

beans, and beets. In the portion of Williams Township (Bay County) included

in the 5-mile radius and south of Route 10, the following crops are grown:

corn, soybeans, navy beans, winter wheat and sugar beets. Livestock is also

raised in that area. In the portion of Williams Township north of Route 10,

there is some farming and cattle raising but most of the land use is nonfarm

rural, ie, scattered rural residences with land holdings of 1 acre or more

which are not farmed (10) In the portion of Tittabawassee Township (Saginaw.

County) -falling wi%in the 5-mile radius, the principal crops grown are wheat,

and several varieties of beans, including soybeans, navy beans and white shell

beans (11)- There is also considerable nonfarm rural land use in that area..

The portions of Ingersoll and Mount Haley Townships that are within 5 miles of

the Plant are primarily agricultural although there are nonfarm rural

residences along the local roads. The principal crops grown in this area

include soybeans, navy beans, wheat and corn (12) There is considerably more.

m

residential development in the portion of Homer Township included in the 5-

mile radius but areas of agriculture and open land also exist.

Current population projections for jurisdictions in the vicinity of the

-Midland Plant indicate that the high growth rates of recent years will not

continue. In the decade fro:a 1960 to 1970, population in Midland County,

including that of the City of Midland, increased 23.9% to a total of 63,769

REVISION 12 - JUNE 1981 2.1-14
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E s /. _ people (.13)~. 3The projected population for~ the year |1980 is 67,865, an increase\

of 6.4% for the 1970 to'1980 decade. For the year 1990, the projected
.

ipopulati'en is 69,744, an increase of only 2.8%' for the 10-year period

beginning in 1980(I') The portions of. Bay and Saginaw Counties in the1
.

.

vicinity of the Midland Plant are experiencing similar growth patterns.

12
'

-

-

Consumers Power Company's Midland Plant power block occupies a previously
-

...

7 unused area zoned " Industrial" by the Midland Township Planning-
-

Commission (.16) The: power block is.now within the city limits of the City of"
.

~ Midland. The area occupied by the cooling pond is zoned " Residential" but the

Midland Township Zoning Board of Appeals issued a special use permit on,

March 18, 1970,_s _ permitting Consumers Power Company to use that area as a cool-

ik_ylf -ing pond. Special use permits are usually of short duration; however, in this

; case the permit is likely to be valid for the life of the Plant. This

arrangement allows Midland Township to control the usage of that property.

The special~use_ permit allows only the construction of the cooling pond;

changing the zoning to " Industrial" would permit other industrial uses on that
.

It
j land (17) In accordance with the special use permit, Consumers Power Company.

l'
| wil1~ plant' trees and shrubs outside the pond dike to screen it from the
L

residential area'near the western boundary and Gordonville Road along the

south boundary (refer to Sectior 3.1.2.3).
i

|-

The general intent of the zoning ordinances for the jurisdictions surrounding

-the Midland Plant (Midland, Bay, Saginaw Counties, and City of Midland) is to

encourage maximum growth and development within existing urban areas prior to

(
- expanding to outlying rural areas. The approach is motivated by the>

philosophy that such development conserves energy, and expenses, as it is more
,.
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efficient to provide utilities and amenities in a compact area. The current

zoning for the area within a 5-mile radius of the Midland Plant is depicted in

Figure 2.1-14. iio zoning maps are available for Mount Haley or Homer

Townships; however, zoning information for these areas was obtained from local

officials (IO) .

2.1.3.3.2 Coordination of Plant Activities With Adjacent Uses of Land
and Water

The Midland Plant is well situated for access via road and rail systems. A

rail bridge crossing the Tittabawassee River was built approximately 3/4 mile

east-southeast of the reactor location to connect the Plant area to the

Chesapeake and Ohio Railroad System, across the river on Dow Chemical Company

property. The C & 0 line runs northwest-southeast through Midland and follows

the north shore of the Tittabawassee River to Saginaw.

The railroad bridge was constructed so as not to interfere with floodwater

flow. All spoil originating on site was used in the construction of the dikes

or as fill for the building site or the low areas of the cooling pond. An

existing secondary road was improved in connection with construction of the

railroad bridge.

The Tittabawassee River was widened, with approval by the US Army Corps of

Engineers, to compensate for loss of floodplain resulting from Plant

12 construction. As shown in Figure 2.1-10, two existing agricultural drains,

which extended across the area of the cooling pond, were relocated to the

|Plantsiteboundaries.

O
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- is_si " Modifications of the existing road system have hera made to improve access to

: the Plant and to allow the increased Plant traffic to occur without disrupting

normal traffic.

As previously mentioned in Section 2.1.3.1, an access road, which extends from

' Poseyville Road southeasterly to Miller Road at the Plant boundary, was built

to minimize disruption of normal traffic during the construction phase.

Consumers Power Company has designated it as the permanent and primary access
'

road to the-Plant. Since the road is located on property owned by the

utility,:it would be the approach route which would have the least impact on

surrounding areas. Poseyville Road, which connects the Plant to US Route 10

approximately 2 miles north, has been widened to four lanes to the temporary

' access _ road by the Midland County Road Commission. US Route 10, a four-lane

('') limited access highway, extends east to Bay City and northwest to US Route 27,
A,_,/ -

a north-south limited access highway located in the middle of the state.'

Access to areas south and east of the Plant has been improved recently by the

extension of Gordonville Road to the east. This was made possible by the

construction of a new bridge, which crosses the Tittabawassee River near the

.
s'outheast corner of the Plant site,

t

i

Although the Tittabawassee River is considered a navigabie river by the US

Army Corps of Engineers, the present condition of the river prohibits barge

traffic-in the vicinity of the Midland Plant. According to a recent

publication of the US Department of Commerce, the Tittabawassee River is only

navigable for small boats and, in places, navigation is obstructed by sunken

logs and snags ( } .

.

j'J~'%c The Plant will use the cooling pond as a storage impoundment for closed cycle

condenser cooling. Water will be withdrawn from the Tittabawassee River,

REVISION 12 - JUNE 1981 2.1-17
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12 during periods of high flow to replenish losses due to s<epage, evaporation,

and blowdown. The Plant will also use Lake Huron water, received via the

City of Midland water supply system, for drinking water and additional

requirements other than cooling water. The water is pumped from Lake Huron

and treated as required for these purposes. Treatment facilities of the City

of Midland will be e.'panded over several years to meet the needs of the

2|MidlandPlant. The water from two existing onsite wells is presently used for

1 fire fighting purposes and to meet construction needs; these wells will be

sealed prior to the completion of construction.

An existing pipeline on the railroad bridge will be used to transport water

from the City to the Midland Plant. Process steam will be transported from

the Midland Plant to Dow Chemical Company over the pipe bridge currently used

by the Dow wastewater treatment facilities. The sale of process steam to Dow

will result in no immediate net water use change due to the Midland Plant

|
since Dow presently provides this steam from their own fossil-fueled plants.

Consumers Power Company foresees no future expansion that would warrant the

reservation of additional rights-of-way. The effects of the thermal loading

and nonradioactive chemical discharges on aquatic and terrestrial life in and

near the pond and river are described elsewhere in this report (refer to

Section 5.1).

2.1.3.4 Water Use

The Midland Plant is located in an area that has been the focus of several
12

comprehensive water resource studies. Recent studies have been conducted by

1| the Great Lakes Basin Commission (1975)(33) , the East Central Michigan

12| Planning Development Region (1976)(34) , the Michigan Water Resources
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12f Commission (1974)(35). and the International Joint Commission (35a)Much ofx_, .

I ~the material presented in this Section came from the above reports. Together

they provide a description and assessment of ground and surface water uses and
,

water quality conditions in the vicinity of the Midland Nuclear Plant. A

summary of each report is presented in Section 6.3. The study areas of each
-

. report-coincide'quite closely with the 50-mile radius of the Plant (see Figure
12

2.1-15). These reports may be referred to for more detailed information not

specifically covered in this section.
.

The State of Michigan has defined certain designated uses for the waters of

the State. These designated uses for the Tittabawassee River are discussed in

12 Section 5.1.1.

(-~ .

(j
-2.1.3.4.1 Surface Water Uses

The-Midland Plant is located on tba south bank of the Tittabawassee River

within the Tittabawassee River Basin (see Figure 2.1-16). The topography in

the eastern and southeastern portion of the basin does not have a pronounced

relief and is characterized by some lakes and marsh areas. Low-lying areas

are drained by canals and ditches and five major tributaries: the Tobacco,

.

Salt, Chippewa, Pine and Tittabawassee Rivers. The four smaller rivers merge
L

: with the Tittabawassee River upstream of the Plant. The Pine and Chippewa

Rivers join the Tittabawassee River approximately 2-1/2 miles northwest of the

Midland Plant site. Approximately 20 miles downstream from the Plant, the

Tittabawassee River merges with the Saginaw River, which empties into Saginaw

Bay. There are four dams with reservoirs on the Tittabawassee River proper

r)h(_ upstream'of Midland. All are used for the generation of hydroelectric power
i
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(refer to Table 2.1-16). The operation of these dams causes daily river level

fluctuations up to 18 inches at the Plant.

Intakes

Saginaw Bay is the largest and most important surface water body in the 50-

mile radius of the Midland Plant. Lakes and reservoirs having a surface area

of 100 acres or more and lying within the 50-mile radius are listed in Table

2.1-16.

The Bay serves as a source of water for 44 separate water supply and/or

distribution systems located in Arenac, Bay, Iosco, Saginaw and Tuscola

1| Counties (3) Over 300,000 people receive water from five raw water intakes.

in the Bay which are operated by the Saginaw-Midland Water Supply Company, the

City of Bay City, the US Gypsum Company, the City of Pinconning, and the City

1j.ofEastTawas(34) The general location of these and other intakes and a.

brief description of the treatment afforded the raw water are shown in Table

2.1-17 and Figure 2.1-17.

j 1|TheGreatLakesBasinFrameworkStudy(33)statesthat"wateruseby

manufacturers in Planning Subarea 3.2 is almost five times as great as the

domestic and commercial use supplied by municipal systems." Planning

Subarea 3.2 includes Clare, Gladwin, Isabella, Midland, Bay, Gratiot, Saginaw,

Huron, Tuscola, Lapeer and Genesee Counties (see Figure 2.1-15). Much of the

water used for industrial purposes is accounted for by withdrawals of

approximately 300 mgd from the Tittabawassee River by the chemical industrial

12| complex at Midland (34) which also utilizes water obtained from Lake Heron ( .

O
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\_) Discharges

Point | source discharges to surface waters in the vicinity of the Plant are

-shown in Figure 2.1-18. -The Michigan Department of Natural Resources' (DNR).

numbers assigned according to county for the ECMPDR Study Area were obtained

from the MDNR's Listing of Permitted Dischargers. Only significant point

'' dischargers were plotted on Figure 2.1-18, and the type of discharge is

described in the legend.

~

(Significan*, municipal and industrial dischargers to the Tittabawassee and

,1fSaginawRiversareidentifiedbysegment(35)inFigures 2.1-19, 2.1-20 and

2.1-21.

~Significant Industrial Dischargers

- /~'N
'QI ,The only significant industrial discharger in Segment 10 is The Dow Chemical

Company, located in Midland (see Figure 2.1-19).

The Midland plant of Dow Chemical is one of the largest chemical complexes in

.the world. The plant has a 50 mgd biological waste treatment system for

treating organic wastes; trickling filter and activated sludge units for

phenolic wastes that are pretreated in equalization ponds; and deep well
*

injection for concentrated waste.

Other treatment processes emplo - ' > co, include clarification and screening;

i. sludge conditioning; centrifigation; neutralization; disinfection; and a

~
tertiary treatment lagoon.

12

' /3
J
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1

GMC, Chevrolet Metal Casting, Saginaw -- The Chevrolet Metal Casting Plants of

Saginaw produce grey and nodular iron castings to be used in the Automotive

industry. The basic processes involved are forming the sand molds and cores,

removal of cores, filling with molten iron, curing and removing. The

wastewaters involved in the above processes are principally 25% sluice water

used in removal of core sand, 70% dust collector water from the air pollution

control devices, and process cooling water and condensate.

The majority of the wastewater generated is discharged into an earthen

settling pond, located at Chevrolet Nodular Iron, for solids removal. This

pond effluent is discharged into the Saginaw River. The remainder of the

process wastewater is generated by Chevrolet Grey Iron and is discharged into

a similar settling pond located at Grey Iron. This wastewater is from the

sluicing of uncontaminated core sand. This settled sand is reused by Grey

Iron.

Combined waste flows generally vary from 24 to 36 mgd dt. ring plant operation,

the majority of flow being from the nodular iron outfall.

Michigan Sugar Company, Carrollton -- The Michigan Sugar Company campaign

generally lasts from September to March, during which period the plants

operate 24 hours per day, 7 days a week. The principal product is dry,

granular sugar with by products of molasses and dried beet pulp.

i The extraction of sugar from beets is done in five steps consisting of

(1) diffusion, (2) purificatica, (3) concentration, (4) crystallization, and

(5) separation. The extraction process is somewhat complex a:,d is essentially

a closed cycle operation with little wastewater being generated. Prior to the

extraction process, however, the beets are transported in a water flume and
|
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\m_/ washed. . The flume water and wash system are major sources of wastewater. The

concentration operation involves evaporation and condensation with the

condensate water being discharged as wastewater. Other sources of wastewater

are the lime-cake and ash-cinder transport water.

Condenser water is discharged directly to the Saginaw diver. Process
~

wastewater.from the beet washing and fluming is aerated in a 1-acre pond and

then either reused or discharged to 7 acres of holding ponds. Lime wastewater

also goes through the 1-acre aeration pond to the holding ponds. An -

additional 8 acres of holding ponds are not used but are available, if needed.

The total holding capacity of the system is about 50 days at average plant

flows.

Monitor Sugar Company, Bay City -- Monitor Sugar Company processes sugar beets,_
t i(,,) into sugar, molasses, and dried beet pulp. The sugar is sold for domestic

consumption, while the molasses and pulp are sold as livestock feed.

Processing is seasonal, coinciding with sugar beet production in the fall and

winter.

The wastewater produced in manufacturing these items is treated by' Monitor

i Sugar Company before discharging to the Columbia Drain. The treatment imposed

f~ is screening and chemical coagulation, followed by lagoon aeration. The

wastewater entering this treatment system comes from the fluming and washing
l

of beets. The flume water is a mixture of river water (from the Saginaw

River) and recycled water from the primary treatment system. The company uses

~ filtered river water to wash the beets. The sand filter backwash is

discharged to the primary system. Flow rates average approximately 4 to 5
'

]#~'} .
mgd.

x-i
|

l
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Another source of wastewater is the cooling water from process evaporators and

vacuum pans. This is discharged untreated to the Columbia Drain. Flows are

approximately 3 mgd.

Consumers Power Company, Essexville -- Consumers Power Company operates the

Karn-Weadock Electric generating complex located at the mouth of the Saginaw

River. The aarn and Weadock Plants pump noncontact cooling water, service

water and cooling tower makeup water from the Saginaw River and discharge
12

their effluents into Saginaw Bay through a common flume. The average design

AT for Weadock is 11.7*F and 14.3*F for Karn. They use approx'.mately 500,000

gpm of water when running at plant capacity.

The Karn Plant has two coal-fired generating units, each rated at 265 MWe and

I two oil-fired units having a combined rating of 1,237 MWe. The coal-fired

, units have once-through cooling and the oil-fired units have cooling towers.

12 |The Weadock Plant has the capacity of operating eight generating units: two

rated at 35 megawatts, two rated at 50 megawatts, two rated at 66 megawatts

and two rated at 156 megawatts. The six smaller units are fueled by oil and

the two larger units are coal-fired. Beginning January 1981, the status of

12 the six smaller units is economy reserve with limited protected hours of

operation through 1990. All units have once-through cooling.

Significant Municipal Dischargers

The City of Midland Wastewater Treatment Plant is the only significant

municipal discharger in Segment 10. Narrative on this facility can be found

1 |in Section VI of the Great Lakes Basin Framework Study ( 3) ,

O
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./N
h There are no significant municipal or industrial dischargers in Segment 50

(see-Figure 2.1-20).+

There .are three. major and three minor municipal wastewater treatment plants

which use the: surface waters of the Saginaw River main branch, Segment 27 (see

Figure.2.1-21). The-type of treatment afforded by wastewater treatment plants
' on the.Saginaw River and their amounts of discharge are listed in

Table'2.1-18. There are five major industrial wastewater dischargers which ,

-utilize.the Saginaw River for. waste assimilation.

Significant municipal dischargers to Segment 27 are the Bay City, Saginaw, and

-Zilwaukee Wastewater Treatment Plants.4

2.1.3.4.2 Groundwater Uses

General Terrain Characteristics

The Midland Plant is situated within the Tittabawassee River Basin (sea

Figure 2.~1-16) on a glacial lake plain. This portion of the basin is

: characterized by relatively slight topographic relief, with some lakes and

. . marshes, and generally a poorly defined drainage pattern. The elevation of

the Plant site is 634 feet, with surrounding areas ranging from 600 to 625

feet, down to .596 feet in the Tittabawassee River bottom.

t

l|~GroundwaterOccurrence( )
'

:

The Plant is located in an area where glacial till and lake deposits of sand,

' 2 silt and clay overlie the Pennsylvania Saginaw Formation. The glacial

deposits range from 150 to 350 feet thick at the Plant site and are relatively

widespread. The Saginaw Formation is nearly flat-lying and consists of
-_

shales, sandstones and siltstones.
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The presence of a thick impermeable clay layer has produced two hydrologic

conditions at the Plant site:

a. A perched water table in the sand above *.he clay; and

b. An artesian aquifer in the sand and gravel underlying the cl..y.

2| The perched water table is in the upper brown sand which ranges up to 65 feet

thick as indicated in sample boring data. The major source of this near-

'round water is rainfall which seeps through the overburden, with a 1%g

hydraulic gradient toward the river. The quantity of water in these surface

sands is limited and they are not a source of domestic supply in the area. )

A survey of the domestic wells in the vicinity of the Plant reveals that water

is drawn from the artes.an aquifer confined below th'e thick, impermeable clay

Ityer.

O
Groundwater Use Within 50 Miles

As evidenced by the information contained in Table 2.1-19, groundwater is a
,

minor sour :e of municipal water downstream of the Plant but a major source

within the 50-mile radius. At present, all municipalities downstream of the

Plant obtain their drinking water from artesian wells or from Saginaw Bay

(Lake Huron). Groundwater is a source of recharge to the Tittabawassee

1| River The lower drift zone or artesian aquifer in the Midland area may.

be recharged from exposed moraines east of the Midlaad area. The river,

however, does not contribute to this aquifer, since the piezometric head of

the aquifer is higher than the water level of the river, again causing a

hydraulic gradient from the aquifer to the river. Therefore, water taken from

the river and consumed by evaporation from the pond does not affect recharging

of the groundwater reserv0trs downstream of the Plant. Even if the river did
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7 ,

- recharge the deep aquifer unad for domestic wells, the small percentage of

river flow removed through Plant operation would not affect the recharging

1| capability (37) .

1 | Wells on the property have been sealed and grouted (37) The cooling pond site.

is underlain by soil strata (glacial till) of low permeability (between 1 x
-8 ~9

10 and 1 x 10 cm/s) with occasional pockets of more pervious sand

(surficial silts ano sands) compared to the uppermost soils -- generally to a

depth less than 15 feet. A cutch wall of suitable impervious materiah

and/or a bentonite slurry trench extending to the impervious till has been

emplaced within the dikes. Estimated seepage losses are considered minimal --

not to exceed 1-2 cfs. For design purposes, a seepage loss of 4 cfs or

approximately 800 arm-feet was assumed for the design drought. The

.f
x impervious layer prevents downward percolation from the cooling pond into theo

t }
G'

deep artesian aquifer. Also, the migration of any contmination through the

impervious clay would be extremely small because of the ion-exchange capacity

of the clay. In addition, all domestic wells in the area are located up-

1 | gradient from the Plant site (37) There should be no contamination of.

groundwater supplies, and consequently no contamination of any domestic water
,

supplies which obtain their water from the artesian aquifer underlying the

thick impermeable layer of clay.

Sources of water for supply and distribution systems within the 50-mile radius

are indicated in Table 2.1-19. ECMPDR identifies 5? water supply and/or

distribution systems within their study area. These systems serve

approximately 94,000 people who obtain their water from aquifers. In addition

to the portion of the populace served by established distribution systems with

(~
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groundwater supplies, nearly 296,000 people tap the groundwater resource for

their private supplies.

Industrial water supplies are obtained from groundwater sources through both

u nicipal systems and private % ells. Well water su'pplies are not expected to

be an important source for new manufacturing supplies because of limited

yields of aquifers and the relatively poor groundwater quality.
.

Yrrigation water is used for frost protection, supplementing rainfall, field

cooling, seed bed preparation and fertilizer application. Michigan irrigator

1| use averages about 5.1 inches of water annually (38) Water 1? also used to.

irrigate golf courses and for commercial purposes. Figure 2.1-22 is a map of

8round and surface water souregs of irrigation water within the ECMPDR study

region. Table 2.1-20 includes a breakdown of the number of acres irrigated

and the number of groundwater cources of irrigation water arranged by major

drainage basin. Although the data are relatively old (1967), it is the most

recent available and serves to indicate the areas in which irrigation is most

heavily used.

There is no known point downstream where the Tittabawassee River is used as a

source of domestic water, for irrigation or for fish farming activities.

2.1.3.5 Commercial and Recreational Fish Catch and Hunter Harvest

2.1.3.5.1 Surface Waters - R3:reational

The lakes and streams within the 50-mile radius of the Plant provide a

valuable recreationcl resource. The surface waters of this area are utilized

for boating, swimming, fishing, hunting and picnicking recreational

activities. Power boating and sailing are extremely popular on Saginaw Bay,
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7
i \

C/ and canoeing is popular on many streams of the area. Marine harbors on the

Saginaw River and Bay are used extensively. ~ There are 24 public beaches on

1|theshoresofSaginawBayandLakeHuron(34) ,

The surface waters of this region support a diverse year-round sport fishery.

The Bay, streams, inland lakes and impoundments provide good fishing for

panfish, bass, northern pike and walleye. However, contiguous waters that may

12| be. influenced by Plant operation include only the Tittabawassee and Saginaw

Rivers below the Plant, and Saginaw Bay. The Tittabawassee River is

classified as supporting a warmwater fishery, but the section below the Plant

has limited fishery value at present due to a Michigan Department of Public

Health Advisory against eating fishes from the Tittabawassee Rivershed(38a)
,

12 Fish species comy isi. tion and abundance are described in Section 2.2.2.1.

_ (7 Additionally, the Tittabewassee River has limited recreational value due to
L ,)

.its designation as a partial body contact recreationd area (Section 1.1).

Results of the MDNR Sport Fishing Surveys (38b) of 1972,1973 and 1975 for

Midland and Bay Counties and of 1975 for Saginaw County are shown in Table

2.1-21. These estimated catches are county-wide and do not necessarily

reflect the catches in contig'uous waters.

Saginaw Bay is the center of fishing activity. Yellow perch is the prime

recreational species of the Bay. The Bay is also productive (,f northern pike,

catfish, bass, walleye, and carp. Boat and shore fishing are very popular

along the Bay shoreline. An estimated 5,693,000 fishing days were spent in

the East Central Michigan Study area in 1972 with a success ratis of 1.82

pounds per day, and an intensity of use ratio of 23 days per acre of water

1| surface ( MDNR Sport Fishing Survey results of catches on Saginaw Bay andi .

L.)
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selected tributary streams for 1971,1972,1973 and 1975 are presented in

Table 2.1-22.

Recently coho and chinook salmon have become important due to an extensive

stocking effort in the Au Gres, Rifle, Flint and Cass Rivers and at Caseville.

Table 2.1-23 lists salmonid plantings in the area of the Plant for 1975, 1976

1 and 1977(39) .

2.1.3.5.2 Commercial Fish Catches _

Traditionally, Saginaw Bay has been a prominent commercial and recreational

fishing resource. Over 90 species have been recorded in the Bay including

lake herring (Coregonus artedi), rainbow smelt (Osmerus mordax), chubs

(Coregonus hoyi), white steker (Catostomus commersoni), channel catfish

(Ictalurus punctatus), yellow perch (Perca flavescens), walleye (Stizostedion

vitreum), whitefish (Coregonus clupeaformis), lake trout (Salvelinus

namaycush), bullheads (Ictalurus sy,.), rock bass (p bloplites rupestris), carp

(Cyprinus carpio), alew'ife (Alosa pseudoharenges), smallmouth bass

(Micropterus dolomieui), northern pike (Esox lucius), rainbow trout (Salmo

gairdneri), coho salmon (Oncorhynchus kisutch), chinook salmon (Oncorhynchus

tshawytscha), and numerous forage and noncommercial fishes (40) ,

The fisheries resources of Saginaw Bay have been studied extensively and these

studies generally conclude that the fisheries resources of the Bay have been

severely altered in the last century and that the commercial fishing industry

there is endangered. Freedman (40) provides an extensive historical and

present day account of the changes and status of the commercial fishing

industry of Saginaw Bay.

O
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p
(_,) Commercial fishing became established in Saginaw Bay in the middle of the

1800's and peaked in 1902 at 14,182,000 pounds of production. Commercial

fishing regulations, techniques, effort, fish species composition and market

have changed considerably since the establishment of the Saginaw Bay fishery.

As a result, the commercial catch from 1974 to 1978 averaged only 1,570,000
12

pounds per year (Table 2.1-24). Carp, catfish, suckers and yellow perch are

presently the most important commercial species. The commercial fishery in

Saginaw Bay is currently a minor industry. However, the Bay still has the

highest fishery productivity in the er ire Lake Huron system.

2.1.3.5.3 Hunter Harvest

Table 2.1-25 shows the annual average hunter harvest within a 50-mile radius

of the Midland Plant site. The annual average harvest figures represent the
b
( ,f six-year period from 1970 through 1975(41) ,

No data are available to estimate the amount of game that is consumed

locally. However, MDNR personnel (41) estimate that 80% of the game harvested

is taken by residents of that area. Hence, we can broadli assume that 80% of

the game harvested is consumed locally.

!. p
a

REVISION 12 - JUNE 1981 2.1-31
,

4

. - . . . - - . _ - . .-- _- .



;

MIDLAND E2-ER(OLS)

[b IRRIGATION IN THE ECMPDR STUDY AREA (a)
TABLE 2.1-20

Number Number Number of Number of
Type of of of Groundwater Surface Water

Area Irrigation Systems Acres Sources Sources

Tittabawassee River Agricultural 20 2,333 3 17
' Basin Commercial 2 72 2

Golf 15 485 4 11 |
'

Cass River Basin ' Agricultural 5 161 2 3
Commercial 2 327 2
Golf 4 131 2 2

Rifle River Basin Agricultural 3 87 3
Comunercial
Golf 1 30 1

Bay County Agricultural 27 2,126 7 20
Commercial
Golf

Au Gres River Basin _ Agricultural 1 .40 . 1
Coaumercial 1 80 1.%

[ |T Golf
G

Saginaw River Basin Agricultural 3 19 3
Conumercial 2 3 2
Golf 2 18 2

Shiawassee River Agricultural 20 616 9 11
Basin Commercial 6 2 4

Golf 13 7 6

Huron County Agricultural
Commercial
Golf 6 141 4 2

Black River ?>asin Agricultural 8 583 2 6
Conumercial 9 1,567 4 5
Golf 5 260 5

Kawkawlin River Agricultural
Basin Comunercial

Golf 2 14 1 1

TOTALS 152 9,372 51 '06

/m

_(G
Data incomplete for Gratiot, Clare, Roscommon, Ogemaw and Iosco Counties.) Note:

-1 (a) ECMPDR (34),
I
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TABLE 2.1-21

MICHIGANSPORTFISHINGSURVEYESTIMAT{g)
1| FOR BAY, MIDLAND AND SAGINAW COUNTIES

(NDiBER OF F13H)

1972 1973 1975
Bay Midland Bay Midland Bay Midland Saginaw

Yellow Perch 1,839,740 17,850 2,309,850 55,980 4,352,170 60,520 25.500

Valleye/Sauger 0 0 2,700 0 0 170 0

Bass 30,600 13,600 15,660 19,170 20,060 14,960 2,210

i Panfish *} 106,420 242,380 87,120 95,760 0 0 0f

Northern Pike / Muskie 8,330 4,080 10,440 3,240 8,500 6,120 6,630

Suckers 4,420 13,600 19,800 5,040 20,910 6,970 33,490

Smelt 109,990 0 0 0 0 0 0

Lake Trout 0 0 90 0 0 0 0

Rainbow /Steelhead Trout 0 0 0 90 510 170 170

Brown Trout 0 0 180 0 0 170 0

Brook Trout 0 0 0 0 8,500 340 0

Coho Salmon 0 0 0 0 850 0 3,230

Chinook Salmon 0 0 0 0 850 0 1,1 J0

Crappie & White Bass 0 0 49,950 266,130 51,000 372,470 44,370

Catfish &Bullheaci? 0 0 261,180 31,050 188,190 63,750 19,422

*

Whita fish /Cisco 0 0 0 0 1,700 0 0

Rock Bass 0 0 0 0 1,020 24,310 2,968

Sunfish / Bluegill 0 0 0 0 172,350 132,600 6.970

Other 49,810 24,140 91,350 3,780 18,190 4,930 10,030

Angler Days 170,170 67,830 199,800 73,530 295.120 95,540 49,130

(a) The category panfish includes Crappie & White Bass, Rock Bass and Sunfish / Bluegill
in 1972, Rock Bass and Sunfish / Bluegill in 1973; howe"er, these categories were
repaggg)separatelyin1975.

12y (b) MDNR

itEVISION 12 - JLNE 1981

0



, , . , - -

i ) t

LI CID -ER(OLS) --

T4blJ 2.1-22

4 SIT *T FIS11 CATCitt's WITHIN THE gfllLE luDIUS
OF TI2 filDIAND PLANT

Satinaw Bay Au Cres River /Witney .erain Cass Dever Rifle River
Species 1971 1972 1971 197S 1971 1972 1973 1975- E 19 N 1973 .,g 397; yyy g 3,7s

Ystlow Perth 2,360,200 5.774,050 6,155,340 10,962,790 12,580 25,lt 0
850

Wstleye/Sauger 1,460 680 9,090 510

Bass 05,790 3d 240 94,690
1,870

Mosthern rake /iluskie 29,060 11,380 28.060 36,210 23,100
,

1,700 100
Suckers 23,900 22,500 64.430 2,040

* *L4ke Trout 160 360 1,020

Rtiabew/Steelbead 100 170 270 3.230 10,880 12,410 23,130 14,960

''* * *truwa Trout 320 450 5,440 2,360 1,190 880 170

* * *Cobo Salmon 100 9,860 360 7,480
*

Chinook Salmua 160 15,810 170 180 15,300

* *Crippie/Whate Bass 62,550 145,860

BullhesJ/Catiash 384,2I0 523,433

Whatetish/Cisco 3,220

koth Bass 1,700

f4mlash/ Bluegill 266,730 244,260 559,470 2.550

Other 94,350 297,450 33,850 5,100 766,870 510

* *Amster D4 p 358,360 527,170 506,340 863,600 27,k.0 46,240 83,340 53,040
* * * * *fankernen 48,920 73,610 89,370 5,980 14,450 34,110
840 3,910 2,970 5,780 5.780 3,780

_

w p.! ,0 71

.
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; i TABLE 2.1-23
LJ

SALMONID PLANTINGS WITHIN 50 MILES
1 0F THE MIDLAND PLANT, 1975-1977(a).

Rainbow Trout / Brown Lake Coho Chinook
Stream Steelhead Trout Trout Salmon Salmon Total

Whitney Drain
.1975 5,040' 5,040
1976- 16,100 30,144 46,244
1977 10,000 10,000

Au Gres River
1975 100,447 100,447

'
1976 100,970 100,970
1977' 75,000 75,000

Rifle River
1975 15,000 15,000
1976 10,440 10,440
1977 10,000 10,000

Cass River
-1975 151,410 151,410
1976 100,000 100,496 200,496

.fd''
1977 225,000 100,000 325,000

Tawas
'

1975. 5,000 10,000 78,000 100,892 193,892
1976 10,000 40,007 100,000 80,800 230,807
1977

Caseville
1975 5,076 5,025 10.,101
1976 10,000 10,000 20,000
1977- 5,000 10,000 15,000

Port Austin
1975 10,000 100,000 110,000
1976-
1977

Grindstone
1976 40,000 100,000 140,000'

i

Flint
1976 125,590 125,590

-1977 125,000 125,000

.
1 (a) MDNR,1977 (39) ,
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TABLE 2.1-24

C0ttlERCIAL CATCH RECORDS (Ib)

District 191-4 - Saginaw Bay

_ Species 1970 'I 1971 *I 1972 *I 1973 *I 1974 'I 1975 *I 1976 1977 1978I I I I I I

38 ---- 190 20 ---- 245 ----Alewives ---- ----

Bowfin 221 235 114 10 744 2,331 884 2,076 390

2,620227 8,365 ---- ---- ----
Buffalofish 55 ---- ----

Bu11 heads 56,383 44,742 57.425 39,096 42,872 39,474 29,968 20,572 5,352

Burbot 48 54 ---- ---- ---- ---- ---- ---- ----

Carp 1,223 999 I,387,513 888,296 765,952 684,062 629,071 716,004 787,213 686,823
3

Catfish 225,618 365,050 253,560 325,427 272,048 282,815 378,885 400,052 433,482

Crappie 9,701 48,862 46,437 56,140 61,941 85,587 55,575 26,949 19,150

Cizzard Shad ---- 385 ---- ---- 35 439 5,402 3,213 17,347

12 Quillback 21,028 21,241 9,102 9,892 II,776 16,468 7.492 8,473 6,802

Rock Bass $61 911 457 ---- 227 ---- ---- 4 ----

Sheepshead 12,077 8,881 6,386 103,735 18,993 15,932 13,413 8,233 12,809

16,000Smelt ---- 660 20 20,000 4,000 ---- --------

Suckers 137,704 132,351 90,579 144,724 110,563 108,623 124,803 98,407 132,005

White Bass 155 605 363 193 1.239 117 540 112 844

-

Whitefish 4,111 5,002 26,421 15,029 16,036 26,994 28,532 41,764 40,339

Menominee ---- ---- 154 42 75 167 15 7,807 20,076 |

Yellow Perth 535,548 $97,276 326,;48 309,018 229,158 268,959 322,055 255,515 164,357

Yellow Pike 8 ---- ---- ---- ---- ---- ---- ---- ----

TOTAL 2.227,217 2,613,768 1,706,100 4.789,485 1,462,324 1,476,997 1,699,578 1,659,635 1,542,405

}(a) USF g 1977
(b) MDNR
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2.2 ECOLGGY-

-2.2.1 Terrestrial Ecology

The original survey of teerestrial ecological features of the Midland Plant

site was conducted'by Michigan State University in 1971(1) At the time of.

the survey, most of the original vegetation had been removed from the site in

preparation for construction. Aside from a few scattered pockets of original

vegetation on the edges of the construction area and on the Tittabawassee
.

River and Bullock Creek flood plains, all that' remained of the preconstruction

vegetation was a 120-acre (48.6 ha) parcel which had not yet been acquired.

In 'rder to assess the impact that construction activities had on theo

7;_ preconstruction flora and fauna, aerial photographs were'used to estimate the

\_-()
I

nature and extent of the prior vegetative cover types. The species and

12 species densities of associated fauna) elements were estimated on the basis of

their occurrence in similar cover types near the- site. These data on precon-

struction' vegetation and faunal numbers and diversity were then compared with

vegetation and faunal values at the time of the survey.

Prior to the purchase of the site for the Midland Plant, the area land

use/ cover types consisted of rural homes and farmsteads, cropland, pastures,

old fields in various stages of succession, and areas of mature and immature

forest. At the time of the survey, cleared areas supported an early seral

stage forb community. ,

i-
. Vegetation on the Midland Plant site may be subject to physiological stresses'

due to high levels of salt from The Dow Chemical Company Pl.a! and associated
7.s

| ~\~-) brine ponds immediately north of the Midland Plant. This condic. ion, which
i.
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predates construction, has resulted in concentrations of soluble salts of

about 100 ppm in soils on the Plant site ( ). The same study showed the

3concentration of suspended particulates to be about 100 pg/m , of which about

10% is salt. The combination of soil dust and suspended particulate salts can

result in a deposition rate of 2.5 x 10-5 ,g c,-2 day "I Salt levels on some.

areas of the Plant site are thus comparable to those of a marine environment.

No studies have been conducted to determine what impact these salt levels may

have on the local environment.

Prior to construction, the Plant site contained the basic habitat components

for a variety of wildlife and probably supported moderate population densities

of the more common species. Preconstruction clearing rendered the Plant site

fairly unproductive for wildlife except for several species of seed-eating and

insect-eating birds (I) Construction of the Plant and associated facilities12 .

has removed the vegetation recorded during the survey except along the flood

plains of the Tittabawasee River and Bullock Creek.

The bulk of the terrestrial ecosystem on the Plant site has been replaced by

the 880-acre cooling pond. Preoperational monitoring programs on this

ecosystem are being conducted by the Applicant. Operational monitoring

programs are also planned. (See Section 6.1, 6.2 and 6.2a.)

An ecological survey of the area to be impacted by the construction, operation

ano maintenance of the Midland Plant's transmission lines was completed in

September of 1979. A list of "important species" appearing on or near the

transmission line is presented in Table 2.7-la. The lirt includes "important"

avifauna associated with the cooling pond. These data are derived from the

final report on thoc survey, dated November 10, 1979(2a) ,

REVISION 12 - JUNE 1981 2.2-2
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2.2.2 Aquatic Ecology

12 | Historical. data, such as the studies conducted by The Dow Chemical

Company ' ) and the Michigan Water Resources Commission (MWRC)II) provide an

adequate background on the Tittabawassee River aquatic ecology during 1971-

1974 at the Midland Plant site. Du.ing 1977 and 1978, Consumers Power Company

contracted the Department of Biology of Central Michigan University to develop

strategies for future aquatic monitoring. During 1979, Lawler, Matusky and

Skelly Engineers were contracted to conduct a preoperational aquatic

monitoring program near the Midland Plant site. These studies are summarized

in the following discussions.

.

12 2.2.2.1 Historical Aquatic Ecology Data

7
k Collections during the early 1970s, when compared to Consumers Power Company's

pilot (Section 2.2.2.2) and preoperational (Section 2.2.2.3) monitoring

collections indicated that the aquatic environment of the Tittabawassee River

is undergoing noticable improvement.

2.2.2.1.1 Fishery

Table 2.2-1 lists the fish species identified during the 1971 through 1974

studies (5,6,7) at various locations in the vicinity of the Midland Plant. In
|

these three studies, electroshocking was the principal technique used;

however, Batchelder and Alexander (1974)(6) complemented the electroshocking

with fyke netting and a tag and recapture technique.
|

12

13'

i \
Q ,),
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Distribution

During the early 1970s, the Tittabawassee River upstream of the City of

12 Midland had a healthy fish population composed of gatae fish, coarse fish and

forage fish. These fish were almost entirely warmwater species. The most

important game species were smallmouth bass, yellow perch, crappie, rock bass,

northern pike and channel catfish. Three salmonids were collected during the

1973 study (0) including a single fish at Faerson Park and two fish at Dow Dam

Station.

The MWRC (1972)(7) and Zillich (1973)(5) studies showed that the fish

populations were low in the Tittabaw.:see River segment from the City of

Midland downstream to its confluence with the Saginaw River, a distance of

approximately 20 miles (32.2 km). Game fish were almost absent and the

majority of the species caught were coarse and forage fish. S wever, below

the Dow Dam, the MWRC study ( ) identified eight game fish species during a

fish kill on July 27, 1971; including crappie, black bullhead, pumpkinseed,

smallmouth bass, northern pike, rock bass, white bass and bluegill.

Batchelder and Alexander ( }, two years later, reported the presence of game

fish in the fyire nets located in the segment of Tittabawassee River downstream

from the City of Midland during their 1973 collections. Their results

indicated that electroshocking was not efficient in the collection of game

fish, since the nimber of game fish found could be related to the length of

12 time of shocking and the varying difficulty in trapping fish. The

electroshocking resulted in approximately 60% carp and 16% crappie, whereas

netting resulted in 51% crappie, 18% sunfish and 15% bullhead. In either

case, game fish were present in the samplings. Improvement since 1971 was

REVISION 12 - JUNE 1981 2.2-4
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indicated by the reappearance of some game fish such as northern pike,
;

12 '

sunfish, crappie and smallmouth bass. *

In 1973(6) the combined catch of electrofishing and fyke netting in the

.Tittabawassee River upstream of the City of Midland, downstream of the Dow Dam

at Smith's Crossing, at Freeland and at Saginaw Township Park yielded 59%,

87%, 60%, 49%, and 27% game fish, respectively. The biological degradation 'of

the waters at Smith's Crossing, Freeland, and Saginaw Township Park, although

improving, was attributed to the effluents from the Midland wastewater

treatment plant and discharges from The Dc; Chemical Company Complex ( ).

The tag an'd recapture portion of the study (6) did not conclusively demonstrate

whether the fish represented resident or transient populations. Commu-

. /] nication( ) with Dow Chemical Company biologists disclosed that the majority
,

of the river fish are apparently transient.

Importance of Local Species

Commercial fishing is not a major economic activity in the study area. The
i 12

commercial fishery statistics in this area are given in Section 2.1.3.5.2.,

In 1972, the MWRC(7) reported that heavy metal and toxic organic materials in

fish captured in the Tittabawassee River were below the limits set by the US
'

Foed and Drug Administration. DDT levels were greater in fish taken in the

vicinity of the City of Midland, yet no critical problems of pesticide

contamination in fish appeared. On the other hand, taint tests showed that

the edibility of fish for distances up to 16 miles (25.8 km) below the Midland

Plaat site was inferior. Future compliance with the water quality management
!
\._/ = planning by the State of Michigan should insure the continue recovery of this

REVISION 12 - JUNE 1981 2.2-5

_ - . - _ - . - - . - -.-.. . - - - . _ , ._ .-



"
__

MIDLAND 1&2-ER(OLS)

9
river and reestablishment of game fish populations. This'is expected to

initiate sport fishery activities in the area.

None of the fish collected in the Tittabawassee River are classified as rare

or endangered species.

Spawning Seasons and Feeding Habits

12 Fishes found in the vicinity of the Midland Plant are warmwater species,

except for salmonids that were planted and are not discussed in terms of

spawning requirements. The existence and establishment of warmwater fish
,

populations in the river are dependent on water conditions. Spawning

activities can be anticipated, particularly as water quality continues to

12 | improve. The principal game fish species are yellow perch, crappie, northern

pike, bass and channel catfish. Carp and gizzard shad represent the major

coarse and forage species. The descriptions of spawning activities and

feeding habits for these species are derived from Scott and Crossman(I ) .

The gizzard shad (Dorosoma cepedianum) has demersal and adhesive eggs which

are deposited in spring or early summer. These eggs riay also drif t with the

current and adhere to any object they contact. Eggs usually hatch in 95 hours

at 16.7*C (62*F) or about ?? hours at 26.7*C (80 F). The gizzard shad young

begin feeding on minute zooplankton, especially protozoans and entomostracans.

Young gizzard shad up to 22 cvn (7/8 in) feed almost entirely on water fleas

(B_osmina), copepods and a few ostracods. Fully developed gizzard shad feed

primarily on phytoplankton. This species Srms a significant link in the food

web of game and predaceous fishes before its rapid growth limits its

usefulness.
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The carp (Cyprinus carpio) spawns in late spring and early summer in vegetated

bottoms.- Eggs are randomly deposited and many may' stick to plants. Goldfish

-(Carassius auratus) spawning is similar to that of the carp but is not

accompanied by the splashing activities that characterize the carp. Spawning

does not begin until t w eratures reach a level of at least 17*C (62.6*F), may

continue for several weeks, and ceases at 28.0*C (82.4*F). Hatching takes

place within three to six days depending upon water temperature. Carp and
,

goldfish are omnivorous and consume a variety of plant and animal tissue.

Many kinds of aquatic insects, crustaceans, annelids and molluscs are among

the animals eaten; plant tissues include many kinds of weed and tree seeds and'

. algae. Young are fed upon by a vt.riety of predaceous fishes and birds.
.

The yellow perch'(Perca flavescens) spawns in the spring at 6.7 to 12.2*C (44
,y

. to 54*F) dropping eggs in long ribbons over submerged brush, vegetation or

fallen trees and, at times, over sand or gravel. These ribbons undulate with

water movement and can be easily cast ashore by wind, waves or current, and

lost. There is no parental care for eggs or young, and eggs usually hatch

within eight to ten days after fertilization The hatched young are

transparent and inactive for about five days. Yellow perch are most abundant

.In, clear open water of lakes and least abundant in bodies of water where

,

turbidity increases.as vegetation decreases. This species is more tolerant of
!

low oxygen than sunfishes. The young feed on cladocerans, ostracods, and

chironomid larvae. By the end of their first year they shift to aquatic

insect larvae,' molluscs, ostracods, chironomid larvae and small fishes. Perch

over 150 mm (5 in) feed on decapods, small fishes and Odonata nymphs. The

yellow perch is preyed upon by most predatory fishes such as bass, sunfishes,
O
U

,
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crappies, willeye (Stizostedion vitreum), northern pike and other yellow

perch.

Rock bass (Ambloplites rupustris) spawning takes place in the late spring and

early summer. The male digs a shallow nest in areas as diverse as swamps and

gravel shoals. The eggs are adhesive, and one female may spawn in more than

one nest. Hatching takes place within three to four days at 20.5 :o 21*C

(68.9 to 69.8*F). Males usually guard the nests and later brood the young for

a short time. Food of this species is largely aquatic insects (iramature or

adults), crayfish, and small fishes. This species competes with smallmouth

basti for food.

The smallmouth bass (Micropterus dolomieui) usually spawns over a period of 6

to 10 days in the late spring and early summer. This species builds a nest in

sandy gravel or rock bottom of lakes and rivers. Eggs are guarded by the male

and hatching takes place in 4 to 10 days depending on the thermal conditions.

Young smallmouth bass feed initially on plankton which is replaced by insects

when the young reach 20 mm (3/4 in) length. Jy 50 mm (2 in), fishes and

crayfish are the important foods. The young of this species are probably

12| eaten by many predators, particularly rock bass; this apparently results in a

significant loss of eggs and fry.

The white bass (Morone chrysops) spawns in spring. Sexually mature fish form

unisexual schools and move upstream to shallows for spawning when water

temperature rises to 12.8 - 15.8*C (55 to 60*F) . The eggs and sperm are

released simultaneously near the surface or in nidwater; the eggs becoming

fertilized as they sink. No parental care is riven to eggs or young. Eggs

hatch in 46 hours at 15.6*C (60*F). White bass appear to prefer clear water.

REVISION 12 - JUNE 1981 2.2-8
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This species is carnivorous. The younger, smaller fish feed on microscopic

crustaceans, insect larvae and fishes. Yellow perch become increasingly

important in the diet with increase in size. . Adult white bass feed largely on

' fish, particularly gizzard shad, yellow perch, bluegills, carp and black

crappies and some aquatic insects.

The black crappie (Pomoxis nigromaculatus) spawns in late spring and early

summer starting when water temperature is 18.9 to 20*C (66 to 68*F).

Occupation of spawning territory and nest building by males can begin slightly

earlier. Males clear out shallow depressions or just clear a section of the
4

bottom of sand, gravel or mud where there is some vegetation. Males guard the

nests, guard and fan the eggs until they hatch, and guard the young for a

short time. Eggs hatch in three to five days. Th'e black crappie is usually
p
(, found in the clear war, water of large ponds and areas of slow current in

larger rivers. Young crappie feed on planktonic crustaceans and dipterous

larvae into the third year of life. Beyond the 160 mm (6 in) length, the

crappie begins to feed on small fish. The young of the black crappie are

probably the prey of a variety of warmwater predaceous fishes such as northern

pike, smallmouth bass and larger sunfishes.

Northern pike (Esox lucius) is a spring spawner when water temperatures are
i
' 4.4 to 11.1*C (40 to 52*F) during daylight hours on the heavily vegetated

.

floodplains of rivers, marshes and bays of larger lakes. Eggs hatch in 12 to

14 days. Young pike feed heavily on large zooplankton end immature aquatic

insects. Small fish assume predominance in the diet when the young reach 50

l mm (2 in). Adult pike can be classed as omnivorous carnivores in that they
'

~ 12| eat virtually any living vertebrate that they can swallow.
i w

,
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Channel catfish (Ictaluras punctatus) spawn in spring or summer when water.

12| temperature is around 27*C (80*F). Males build nests in secluded areas.

Also, males protect the eggs, aerate and clean the eggs by fanning with the

paired fins, and pack the eggs with body and fins. Eggs hatch in 5 to 10 days

at temperatures from 15.6 to 27.8'C (60 to 82*F). Newly hatched larvae remain

on the bottom for two to five days and then swim to the surface and begin to

feed. The young feed primarily on aquatic insects. Older fish feed on

mayflies, caddisflies, chironomids, molluscs, crayfish, crabs, green algae,

larger water plants, tree seeds, and fishes. The young may be eaten by a

variety of predators, but large adults, due to their size, are probably free

from predators.

Salmonids are planted in the area as part of a statewide fishery program. The

life cycles of coho and chincok salmon (Oncorhynchus kisutch and O.

tshavytscha) are three or four and four or five years, respectively. Food of

the salmon varies from one place to another and with time. In the Great

Lakes, rainbow smelt (Osmerus mordax) and alewife (Alosa pseudoharengus) make

up the bulk of the food taken. Gizzard shad and smelt have been identified as

important fcod for different landlocked salmon populations.

Tempersture Tolerances

Studies during the early 1970s indicated the water quality in the

?ittabawassee River was improving, since game fish appeared in the segment of

the river downstream fam the City of Midland (6) in 1973 where none were

collected in 1971(7) Therefore, it appears that a balanced local fish.

population can be estaulished in the vicinity of the Midland Plant.

O
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12| Temperature tolerance values are the indices of thermal rangei that fishes can

withstand without mortality. Tesperature tolerance is dependent on the

acc14.mation temperature and season (II) The maximum and minimum water.

temperatures tolerated by the fish that are presumed to exist in the

Tittabawassee River are given in Table 2.2-2. Temperatures that would be

lethal are avoided by fish under conditions that might occur in a mixing zone

at tre point of a thermal discharge ( ) This information has bearing on the.

area of the river receiving the heated blowdown water from the Midland Plant

cooling ~ pond. Upper lethal limits for most of these species are generally

around 30'C (85'F) but may range from 21 to 41*C (69-105'F). These lethal

limit.s are higher in the summer than in the winter, as is shown for some

species in Table 2.2-2.

o.
I \

V Temperatures needed to maintain a healthy and balanced fish population must
,

also encourage reproduction except for species such as salmonids, that are

maintained.by stocking. Recognizing this fact, the upper lethal temperatures

for the development of embryos of the Tittabawassee River fish species are

listed in Table 2.2-3.

! Certain species are able to grow at higher temperatures than those required

for their spawning and egg development. Spawning is restricted to a narrower

- temperature range than growth. Thus, eggs and larvae are more susceptible to
i

thermal stress than are adults.

, 12| 2.2.2.1.2 Primary Producers

!

Plants in the a.quatic ecosystem use the energy in sunlight to manufacture

O complex organic matter from simple inorganic substances through(Y'

REVISION 12 - JUNE 1981 2.2-11
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photosynthesis. These primary producers provide the base of the food chain in

the aquatic community. The primsry producers are phytoplankton (microscopic

algae and some photosynthetic bacteria), periphyton (attached algae), and

macrophytes (large rooted aquatic plants). In rivers and streams a floating

community may or may not occur, depending on the size of the river and the

rate of flow (13) In general, periphyton and macrophytes are the most impor-.

tant primary producers in a river with phytoplankton playing a minor role.

Phytoplankton in the Tittabawassee River near the Midland Nuclear Plant

12 essentially consist of a composite population of plankton moving downstream

from areas such as reservoirs and small impoundments which permit and

stimulate production. In the Tittabawassee River below Sanford Lake, pulses

of water, originating from hydroelectric power generation, carry algae from

quiet backwaters and shoreltne areas. These pulsations can cause daily

.

fluctuations in the downstream plankton densities.

The MWRC( ) found that the planktonic algae populations increased in the

Tittabawassee River segment downstream from the Midland Plant location (see

Figure 2.2-1) with greater numbers of less desirable green and blue green

algae forms L. to Table 2.2-4 and see Figure 2 2-2). However, this

increase apparently did not cause any serious nuisance. The summer 1974

survey (I') indicated increased phytoplankton populations, although lesser

representation by blue greens, as compared with the earlier study (refer to

Table 2.2-5).

According to Zillich(5) , blue green algae comprise 61.7% of the periphyton

population at the Smith's Crossing Station (refer to Table 2.2-6). The other

sample stations located above and below the Dow Dam averaged 5% to 10%

REVISION 12 - JUNE 1981 2.2-12
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blue-green algae. These values probably represent the maximum population for

the blue greens, because this survey was conducted during the summer season

12| when 'the blue green algae usually achieve optimum growth. The increase of

periphyton population growth _ below the Dow Dam is probably the result of a

discharge of nutrients essential to the' growth of these algae. The phosphate

-level, which often limits growth of the blue-greens, was considerably higher

at_ Smith's Crossing than at other sampling stations. Downstream from the Dow

Dam the standing crop of periphyton exhibited an approximately bell-shaped

curve when plotted against the distance (see Figure 2.2-3).

12| Rooted aquatic plants were sparse in the Tittabawassee River ( ). The scarcity

of the .macrophytes was attributed to the continuous fluctuation of water

,

levels, primarily due to the Sanford or Edenville hydroelectric dam operations

upstream from the Midland Nuclear Plant.

12| 2.2.2.1.3 - Macroinvertebrates
~

Macroinvertebrates are the primary consumers and rely heavily on the complex

organic molecules synthesized by the primary producers. Aquatic

macroinvertebrates are often used to evaluate water quality since some species

spend their entire life cycle in one localized area. They are used,

particularly those with sufficiently long life cycles, to monitor long-term

water quality conditions. The continuous monitoring of any environmental

variable is superior to periodic sampling because the concentration of

contaminants varies with time. Therefore, the ability of macroic ertebrates

to integrate their response through time makes them reliable full-time

monitors.

1

|REVISION 12 - JUNE 1981 2.2-13

__-_____ __



6

MIDLAND 1&2-ER(0LS) !

O
Generally, polluted water will support a few kinds of invertebrates that are

adapted to feed on organic substrates. This would give a population

characterized by very low species diversity; macroinvertebrate communities can

thus be classified according to their tolerance status to pollution.

Tolerance status of particular species is gcnerally defined as( ):

Tolerant - organisms that can grow and develop within the full range of
environmental conditions. They often predominate in water of poor
quality where less tolerant types have been eliminated.

Intolerant - organisms whose growth and deu-!opment are dependent upon a
narrow range of environmental conditions. The.y are rarely found in areas
of organic enrichment, cannot adapt to adverse situations, and are
replaced by more t.lerant organisms if the quality of their environment
is degraded.

Facultative - orgt.nisms with the ability to survive over a wide range of
environmental conditions. They possess " medium" tolerance and often
respond positively to moderate organic enrichment but cannot endure
severe environmental stresses.

Based upon the MWRCI ) and Zillich( ) investigations, it is possible to
,

identify the community structure of the macroinvertebrates in the

Tittabawassee River. The species composition of this group of animals from

MWRC is listed in Table 2.2-7.

Table 2.2-8 summarizes the MWRC biological data obtained in 1971( ) from

artificial substrates at various locations in the river, as designated in

Figure 2.2-1.

Above tha Dow Dam, the presence of a diverse and well-balanced

macroinvertebrate community indicated clean water conditions. Below the dam,

the areas that received The Cow Chemical Company and general wastewater

treatment plant discharges had severely degraded water quality conditions.

O
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Macroinvertebrates 'were jlimited to midges and sludgeworms. Some recovery was

,
iobserved from the Freeland Station downstream.

,

iThe;NWRC(I') 1974 survey yielded data indicating a substantial recovery and.

; biological recuperation at the Smith's Crossing and Freeland Stations and a

pronounced imprciement below the. Midland wastewater treatment plant since

1971. Figure 2.2-4 shows these oifferences as reflected by biotic.index

values (14):.
f

,

12| 2.2.2.2 - Consumers Power Company's Pilot Investigations

LConsumers Power Company, Department of Environmental Services, contracted the

1qDepattment'ofBiologyofCentralMichiganUniversity(CMU)during1977and

; '1978 to survey the biological communities of the Tittabawassee River near-~

~ A- - 1 | Midland'andexaminevariousmethodologiesforfuturemonitoringofthese
'

communities. The biological communities investigated were: primary producers

(phytoplankton, periphyton, chlorophyll, autotrophic index), macroinverte-
,

,

brates (including zaoplankton), and fish (fish-larvae, juvenile and adult).

The 1977 effo t is described in a 1978 report ( } , while the 1978 data is.

lE
available in a 1979 report (14a) , prepared oy Central Michigan University.

'

-

'

!
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12|2.2.2.3 Summary of Consumers Power Company's Preoperational Monitoring During

1979

During 1979, Lawler, Matusky and Skelly Engineers were contracted by Consumers

Power Company, Department of Environmental Services, to assess the 1977-1978

pilot investigation data and develop an experimental design for long-tenn

ecological monitoring in the Tittabawassee River.. Lawler, Matusky and Skelly

Engineers accomplished these tasks through preparation of the reports: '

Assessment of 1977-78 Data ( and Experimental Design of the Long-Term

Ecological Monitoring Program of the Tittabawassee River Near the Midland

c)Nuclear Plant The State of Michigan Water Resources Commission approved.

the experimental design for long-tenn monitoring in October 1979. The initial

preoperational year of ecological monitoring using the approved experimental

design, as described in Section 6.1.1, was conducted by Lawler, Matusky and

Skelly during 1979 and is available in the report, Aquatic Assessment of the

Tittabawassee River in the Vicinity of Midland, Michigan ( A summary of.

this preoperational data is presented below. Refer to Figure 6.1.la to

identify transect and sampling station locations.

12 | 2.2.2.3.1 Phytoplankton

Whole water phytop:ankton samples were collected four times during 1979 on

8 May, 19 June, 10 August, and 12 October at two river stations. The

community was composed mainly of three groups: diatoms, green algae, and

11 blue green algae.

Total phytoplankton abundance fluctuated over time and generally followed a

classical pattern of abundance for the latitude of the area sampled. No
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consistent differences in abundance between stations were detected. Biovolume l

11 information was included in the report as an aid in determining the relative

photosynthetic potential of each dominant taxon.

12| 2.2.2.3.2 Periphyton
,

The' periphyton community in the Midland vicinity of the Tittabawassee River is

composed primarily of diatoms (Chrysophyta), green algae (Chlorophyta), blue-

green algae'(Cyanophyta), and Euglenophyta. Statistical 4nalyses were

conducted using the abundance data to detect possible differences between

sampling dates, transects, and stations.-

A statistical rationale for reducing the number of transects to be sampled in

future studies at the Midland Plant site was developed. The technique '
-

_a.
11 involved a comparison of the complete' data set using the 15-station design vs

.the. minimal two-station design to determine how reduction of the sampling

strategy would affect the conclusions. The results showed that the only

conclusions lost by the 87% reduction of the data are the significant
*

seasonality of Chlorophyta and Euglenophyta and the station differences of the

latter. The seasonality is expected and therefore the reduction is not a

,- major loss to the analysis. In addition, Euglenophyta never account for more

than 10% of the organisms at any station on any date so detectability of such
!

station differences does not justify the 13 additional stations.

12 2.2.2.3.3 Zooplankton

Three t'axonomic groups dominated the Tittabawassee River microzooplankton:

11 rotifers, cladocerans, and copepods. The community structure of river

[')T - microzooplankton depends on the following factors: the reproductive strategy(.
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of the various taxa, feeding behavior, competition, predation, and the

capacity of populations to increase. The observations serve as a valuable

data base for future comparisons. Bos:aina coregoni was the most abundant

cladoceran species identified in the Tittabawassee River.

Temporal and spatial trends in distribution and abundance were examined

visually and statistically through tti use of analysis of variance (ANOVA).

11 Seasonality was ccatirmed in every analysis with a Bonferroni comparison, but

spatial heterogeneity was not readily apparent, although Station A ' "
2

midstream above the Midland Plant intake, tended to have higher densities of

microzooplankton. Community analysis revealed that Station D , tml w the
2

Midland Plant intake, had consistently higher diversity (Shannon-Weaver) than

A , but the small sample size involved may be an incomplete representation of2

the conaunity structure.

<

12 2.2.2.3.4 Macroinvertebrates -

Macroinvertebrates were collected by Nnar grab samples and artificial

substrates in the Midland vicinity of the Tittabawassee River. The results of

the Ponar grab samples show that the benthic community is not well es;sblished

and is most likely sustained by continued colonization from upstream

11 population epicenters. The June 1979 benthic invertebrate data covered five

transects of three stations each for a total of 15 collection sites. To

determine significant differences amerg replicates, transects, or stations,

the data were analyzed statistically using split plct and whole plot analysis

of variance following log transformation of the data.

O
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Significant differences were found only for ephemeropterans, and were among

transects. Examination of the June data for each station reveals that a major

influence 'of this transect heterogeneity was the absence of ephemeropterans at

one transect. For the total benthos and individual groups, mean abundances

were available. Considering that reported abundance values included all

11 macroinvertebrates retained in the Ponar grab, it would seem that, as

suggested by the sediment analysis, the benthos community in the river is

depauperate.

The number of taxa identified in artificial substrate collections was not much

12 higher than that of the Ponar grab sampler, although the taxa occurred in

greater densities. Thus, a more diverse and abundant community of
W

macroinvertebrates was alle to develop on the samplers during the approximate>

six-week immersion periods.

Macroinvertebrates collected on artificial substrates were evaluated for

seasonal differences in abundance. The tests revealed that there were

significant date differences for all groups tested; one of the major changes

11 in abundance over time involved low densities in October, primarily at Station

D2 downstream of the plant intake. It would appear that, given identical

substrates,.the two areas (A upstream and D downstream) were able to support
2 2

similar densities of the dominant macroinvertebrate groups. This is probably

related, in part, to colonization from upstream populations so that the two

sets of artificial substrate samplers were exposed to the same stock of

drifting organisms.

Shannon diversity indices were computed at the taxonomic level of genus. In

May and June, the diversity at A was somewhat higher than at D . Although
2 2
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this cannot be accounted for in terms of number of genera, the evenness index

and abundances show that there was a more even distribution of organisms among

the_ genera. In August and October, diversity was higher at D than at A '
2 2

partly as a result of the increased evenness index at Station D '
2

The groups of macroinvertebrates -(total benthos, Chironomidae, Oligochaeta)

examined were consistently more abundant in artificial substrate samples than
11

in Ponar grab samples. This difference was most pronounced for oligochaetes,
,

which suggests that the unstable sandy river bottom was unfavorable for these

infaunal taxa. This was tentatively attributed to bottom sediment particle

size distribution and low organic content, but the possibility of toxic

'
substances is not ruled out.

12 2.2.2.3.5 Ichthyoplankton

The families Cyprinidae, Centrarchidae, and Percidae were represented by the

largest number of species captured in the Tittabawassee River with five, four,

and three species collected, respectively. The larval data for cyprinids,

centrarchids, emerald shiner, yellow perch, black crappie and white sucker

were statistically analyzed by an analysis of variaace. Factors which were

tested included date sampled, time period of sampling, collection gear, and

11 station location.

The ;ults of the analysis of variance performed on Cyprinidae showed

significant differences in abundance due to date sampled, gear, and station.

Centrarchid abundance was significantly different by date, period sampled (day

or night), gear used, and a gear x period interaction. Analysis of black

crappie data revealed a significant effect ou catch due to date and period
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sampled. Emerald shiner and white sucker abundances showed no significant

~

effect.due to main factors or interactions. Yellow perch data analysis showed

significant effects on catch due to gear, station, and a period by station
i , 11 .

-

.

.

.

interaction. The nonsignificance of the period and date of the above species

may be a - result of the low statistical power of the test because capture

occurred on only a few' dates.

12 | 2.2.'2.3.6 Fisheries-

I

Aitotal of 11,704 fishes representing 11 families and 41 species were

collected by electrofishing, seining, a'ad trap netting from the Tittabawassee

RiverLin 'he vicinity of the' Consumers Power Midland Plant in 1979.t

,_q The fish community is dominated by warinwater species, primarily of the. ,

~ U). -
(

families Cyprinidae and Centrarchidae. Electrofishing was the most successful

collection-technique,.followed by seining and trap netting. Eight selected

11 species 'of interest were analyzed by a log transformed split plot analysis of

variance for each collection gear to define changes at the species level over.

space and time.-

An analysis of community structure was puformed using four measures of

; diversity: the number of taxa, the number of individuals, the evenness of

j distribut. ton of individuals among the taxa, and a Shannon-Weaver diversity

statistic (H'). Species diversity between transects, sampling dates, and gear

types showed no consistent trends. However, electrofishing samples had

,

generally higher diversity values than other gear types and September and
t

Odtober collections tended to have higher diversi.ty values. It would appear

[a that electroshocking is the most ove.all effective collection device, but trap
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netting and seining captured species not collected by electroshocking. The

11 use of the Shannon-Weaver information statistic in defining aquatic community

structure was discussed.

| 2.2.2.3.7 Water Quality

12-

Two trends'are evident in the water quality data. ,The first is the influence

that Lingle Drain exerts on Station D3 (immediately downstream of Lingle

Drain), especially during low flow periods when Station D is isolated from
3

the rest of the river by a large sandbar. There is no indication that this

sandbar will disappear in the future; therefore, the influence of Lingle Drain

on Station D can be expected to recur as long as the sandbar is present. The3

second trend is the influence or Dow discharge (downstream of the plant

11 intake) on sampling stations (Transects B, C, and D). Flow characteristics of

the river seem to determine which stations are affected. During periods of

low flow, shoreline and midstream sampling stations are influenced by Dow's

discharge. However, as 110w increases, the " plume" appears to hug the

shoreline and does not influence midstream areas.

12 | 2.2.2.3.8 Bottom Sediments

Comparison of the data indicates that silver, arsenic, beryllium, cadmium, and

nickel were found in low concentrations at all stations except A upstream of
1

the plant and generally decreased in value between June and October. Copper,
11

zinc, and total organic carbon (TOC) concentrations increased between sampling

dates while lead values remained fairly constant between June and October.

One parameter, manganese, exhibited wide variations between sampling dates.
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The October manganese conce~ntrations are abnormally high and should be

interpreted cautiously, although no procedural or computational errors were

detected during the investigation.

The particle size distribution data indicate that the bottom sediments were

composed mainly of larger fractions, medium sand to gravel, with medium sand

dominating 73% of all samples and silt and clay comprising less than 10%, by

weight,~of most samples. These larger grain sizes necessarily reduce the
'll

available area for absorption by the various ions. This helps explain the low

values of certain parameters and reinforces the caution with which the

manganese levels should be viewed. Seasonal redistribution of sediment

composition was noted, but deeper water stations exhibited fewer seasonal

changes than the shallower stations. Organic content has be'en shown to be

inversely related to grain size, thus the observed low TOC recorded in the

river sediments is consistent with the coarse grained substrate found there.

12 2.2.2.3.9 Impingement

Impingement of fishes occurred during a three-day period in March 1979 when

255 x 108 gal of water was pumped from the Tittabawassee River into the

Midland Plant cooling pond. The flow in the river at this time was moderately

high.

A three-day compilation of data cannot be extrapolated to make any prediction

concerning the annual impingement rate. However, it can be postulated from

these data that yearling yellow perch will probably dominate future

impingement collections taken during similar time periods and that the total

REVISION 12 - JUNE 1981 2.2-23

- s



MIDLAND 1&2-ER(OLS)

O
number of fish impinged will likely be low in a two pump mode of operation

11
when river flows are moderately high.

2.2.2.3.10 Fish Migration

12

The impingement of young-of-the-year yellow perch during the fall 1978 portion

of the filling of the Midland Plant cooling pond raised questions regarding

the origin of the yellow perch involved. More precisely, information was

required to determine whether this was a one-year phenomenon resulting f* rom

11 the 1978 Sanford Lake drawdown or an expected annual occurrence. In addition,

the study attempt.:d to determine if the yellow perch were the progeny of a

residential population or ?.he result of the influx of young- of-the-year

individuals from otner spawning areas such as Sanford Lake or S~aginaw Bay.

12|The conclusions of the study suggest that impingement of yellow perch can be

11| expected during the fall season.

|

O
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2.4 NYDROLOGY-
-

-Throughout this section (text and tables) metric and English units are used

.where applicable for various measurements. The appropriate conversion factors

,'are:

1 meter = 3 .281 feet

1 mile 1.609 kilometers=

1 square mile 2.59 square kilometers=

0.4038 hectares1 acre -2

1 inch = ?.54 centimeters

~2.4.1 Hydrologic Descripslon

' \. The Plant is located on the south bank of the Tittabawassee River partially
'12

within the southern extremes of the city limits of Midland, Michigan. The Dow

Chemical Company's main industrial complex lies directly north of the Plant

and provides an area of controlled access of about 2 miles between the reactor

site and the Midland business and residential district. Figure 2.4-1

characterizes the Plant environs and shows the approximate site boundaries.
e

Figure 2.4-2 is a plan of the Plant area which shows the finished grade at

elevation 634 feet mean sea level (ms1). As shown in Figure 2.4-2, a 1arae

pond (herein referred to as the cooling pond) is constructed with earth dikes

to serve as a storage reservoir and cooling pond. A detailed discussion of

the cooling pond is provided in Sections 3.4.3 and 3.4.4.

The dominant surface hydrological feature of the ..te region is the

Tittabawassee River. The river ficws generally southward to a point alrut 10

eiles upstseam from Midland. At this point it meanders to the southeast and

REVISION 12 - JUNE 1981 2.4-1
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empties into the Saginaw River at the City of Saginaw, about 20 r.iles

downstream from Midland. The Saginaw River is formed by the confluente of

four main tributaries: the Tittabawassee, Shiawassee, Flint, and Cass iU. vers.

About 22 miles downstream fron. its confluence with the Tittabawassee, the

Saginaw River flows into Saginaw Bay, an arm of Lake Huron. A : egional map

showing the location of the major hydrologic features with respect to the

Plant is shown in Figure 2.4-3.

The length of the Tittabawassee River fr.om headwaters to mouth is about 85

miles. Principal tributaries upstream from Midland are the Molasses River

from the east and the Tobacco, Salt, Chippewa, and Pine Rivers from the west.

The fan-shared drainage area above Midland encompasses 2,400 square miles.

The drainage basin is showa in Figure 2.4-4. The topography does not have

pronounced relief and is characterized by many lakes and swampy areas. Less

than half of the drainage area is forested. Many of the lowlands have been

drained by the construction of canals and ditches. There are no known

municipalities or industries which withdraw water from the Tittabawassee River

i

! downstream of the Plant.

Bullock Creek with diverted Branch No 1 and Waite and Debolt Drains has a

drainage area of 40 square miles and flows into the Tittabawassee River just

upstream from the Plant, as shown in Figure 2.4-2. Prior to Plant

construction, Bullock Creek flowed adjacent to the Plant fill area. Branch No

1 Drain joined Waite and Debolt Drains in the middle of the cooling pond area

and discharged into the Tittabawassee River on the eastern side of the Plant.

To accommodate the construction laydown area and cooling pond, Bullock Creek

was rerouted to its present location, as shown in Figure 2.4-2. Branch No 1

REVISION 1 - APRIL 1978 2.4-2
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and Waite and Debolt Drains were diverted into Bullock Creek approximately

3,000 feet from its mouth. Overflow from extreme floods in the Crsek will

spread over the low-lying adjacent area and will not present a threat to the

Plant. 'The Bullock Creek channel can accommodate the estimated 100-year flood-

-of 3,700 cfs.

1- Table 2.1-16 lists those bodies of water in the watershed within the 50-mile

radius of the Plant having a surface area of 10G acres or more. In addition

to the lakes listed, about 440,000 acres of Saginaw Bay, an arm of Lake Huron,

-are also within the 50-mile radius. Several municipalities and water
~

districts obtain their water supplies from this portion of the Bay. The
'

location of their intakes is listed in' Table 2.1-17 and shown in Figure

2.1-17.

There are numerous dams and reservoirs in the Tittabawassee basin upstream of

Midland, but most are either of low head or very small storage capacity.

Table 2.4-1 provides pertinent information regarding the larger dams upstream

from the Plant.

2.4.2- River Flow Data

The US Geological Survey (USGS) has operated a gaging station about a mile
:

upstream from the Plant on the Tittabawassee River since March 1936. The re-

12| corded river flows are unadjusted for diversion made by The Dow Chemical Com-

pany a short distance upstream of the gage. The average annual diversion flow

from 1937 through 1975 is 80.6 cfs, as published by the USGS. The US Weather

Bureau collected records of river levels in the vicinity during the flood ;

seasons of 1910-1926 which were published by the USGS(I} together with peak

data of the floods of 1876 and 1907. Table 2.4-2 is a summary of the average

REVISION 12 - JUNE 1981 2.4-3
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monthly mean and extreme flows at the USGS Midland gage for water years 1937

through 1975.

Upstream of the Midland gaging station, river flow records are available from

the USGS for the Tobacco, Chippewa and Pine Rivers which are tributaries of

the Tittabawassee River. Downstream from the Plant, no records of daily flow

rates have been maintained on the Saginaw River. The USGS has, however,

operated gaging stations on the Saginaw River's four main tributaries since

the 1930s. These records, plus that for the Bad River, a Shiawassee River

tributary downstream from the Fergus Station, are summarized in Table 2.4-3.

The_ location of the gaging stations, with respect to the Plant, is shown in

Figure 2.4-3.

2.4.3 Floods

2.4.3.1 Flood Histocy

The maximum historical flood at the Midland gage since at least 1907, as

published by the USGS(I , reached a stage of 610.0 feet msl in 1916 with a

peak discharge of 34,800 cfs. During the period of operatica of the USGS

gaging station, the maximum flood recorded was 34,000 cfs in 1948. The peak

water level for this flood was 609.8 feet msl.

2.4.3.2 Flood Design Considerations

An investigation was made to determine the maximum water level due to

hypothetical floods (refer to Section 2.4.4). The event producing the most

critical flood level is the Probable Maximum Flood (PMF). The study included

a possible " domino" effect in the failure of the upstream dams. By adding the

2.4-4
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routed dam-failure hydrograph to the natural probable maximum discharge, a

maximum wave-free level of 631 feet asl at the Plant is predicted. The Plant

grade at elevation 634 feet msl provides over 3 feet of freeboard sgainst the

' wave-free flood-lev 61.-

Wind generated waves occurring during the maximum flood stage were analyzed.

The.overwater wind speed was computed to be 51 mph from the northwest. The

run-up of the significant and 1% waves on the northwest edge of the Plant

could possibly. carry water onto the Plant site. An emergency procedure is

therefore provided directing that. critical openings be sandbagged under such

adverse conditions

' 2.4.4 Probable Maximum Flood (PMF)

The probable maximum discharge and stage of the Tittabawassee River at the

Midland Plant have been determined from a detailed study as discussed in the

FSAR(2) The primary consideration in determining the flood potential is the.

maximum possible depth of precipitation which can occur over the contributing

drainage basin of 2,400 square miles upstream from the Plant. The resulting

peak discharge together with the effects of failure of the upstream dams due

to over topping produce the probable maximum stage at the Plant location.

In 1956, E F Brater and C 0 Wisler(3) , professors at the University of

' Michigan, made a study of the PMF in the Tittabawassee River at Midland for

The Dow Chemical Company. In this study, the PMF to be expected from rain
12

alone and that from a combination of rainfall and snowmelt were computed. The

basic rainfall-runoff results determined by Brater and Wisler are adopted
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herein. Their analysis of the effects of failure of the upstream dams due to

overtopping has been revised (2) ,

2.4.4.1 Probable Maximum Precipitation (PMP),

The procedures outlined in the JS Weather Bureau's Hydrometeorological Report

No 33(') are used to develop the Probable Maximum Precipitation (PMP) which

would occur over the drainage area. As shown in Table 2.4-4, 24-hour duration

storms are calculated for each month of the year. The table also shows the

24-hour maximum potential snowmelt as determined from analysis of runoff and

tempwcature records in the Tittabawassee basin. The runoff from the June PMP

is greater than that from any storm accompanied by snowmelt. The PMP is

determined to be 13.0 inches in 24 hours over 2,400 square miles preceded by

1.0 inch in the previous 24 hours occurring in June with no snowmelt.

2.4.4.2 Precipitation Losses

Infiltration rates are determined for each month based upon 25 storm runoff

hydrographs(3) To incorporate the effects of antecedent moisture, intensity.

of precipitation, and the possible effects of ice on the ground, a lower

envelope of observed infiltration rates is used rather than the average

observed values. The infiltration rates thus derived vary monthly from near

zero for March to about 0.8 inch per day from August to January. For June,

the lower bound infiltration rate is 0.4 inch per day. The initial

abstraction is taken as 0.1 inch. The average depth of rainfall excess over
!

the drainage basin resulting from the 24-hour PMP plus the previous 24-hour

antecedent storm amounts to 13.1 inches.

O
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2.4.4.3 Runoff and Stream Course Models

.The hydrologic response characteristics of the watershed to precipitation have

been analyzed ( ). The 2',400 square mile drainage basin is shown in Figure
,

2.4.4.

Unit hydrographs from the runoff and precipitation records of a number of
,

- large storms' have been developed (3) These were done for 24-hour rainfalls.

and are very consistent between storms. The most typical unit hydrograph for

the basin, which is approximately the average of those computed, is presented

in Figure 2.4-5.

~

The US Corps of Engineers has also made flood studies in the Tittabawassee

-drainage basin ( ). As shown in Figure 2.4-5, their unit hydrograph is in good

agreement with the one developed by Brater and Wisler(3) used in this

analysis.

Probable maximum rainfalls from the US Weather Bureau's Hydrometeorological

Report No 33(') after modification for the precipitation losses were applied

to the unit hydrograph. The prediction of peak flows by this procedure is

verified by application to three major floods at Midland. The results are as

*

follows:

2.4-7
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Peak Discharge.

(cfs)

Flood Date Actual Computed

March 1942 26,100 26,000

March 1948 34,000 31,400

May 1912 48,000 52,000

The 48,000 cfs peak discharge that occurred in P2f 1912 is not a recorded

value but it was estimated from US Weather Bureau rain gage recordings .

2.4.4.4 Probable Maximum Flood Flow

The hydrograph of the Tittabawassee River's natural PMF near the Plant was

developed using the unit hydrograph developed by Brater and Wisler( ) shown in

Figure 2.4-5, and the probable maximum precipitation and the infiltration

losses shown in Figure 2.4-6. Rainfall excess was obtained by subtracting the

losses from the rainfall and was applied to the unit hydrograph to obtain the

natural PMF hydrograph in Figure 2.4-6. As indicated by the hydrograph, the

maximum flow excluding the effect of any dam failure is 248,000 cfs.

There are six existing hydroelectric power plant reservoirs in the

Tittabawassee basin. All are located upstream of Midland, Michigan and have

dams of earth construction with concrete spillways. Table 2.4-1 gives some of

their characteristics. To evaluate the effect of dam failure upon the maximum

discharge and maximum water level at the Plant, a reasonable mode and time of

failure is required. The worst condition would be if Secord, Smallwood,

Edenville, and Sanford Dams were to fail successively donastream. To allow

2.4-8
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for a possible " domino" effect in the failure of the upstream dams, tha total

storage behind all four dams could be treated as concentrated at the dam

farthest downstream, Sanford Dam.
t.

.

A failure hydrograph at Sanford Dam was developed (2) and routed by the storage

coefficient method (2) through the Tittabawassee River to the Midland Plant,

tusing an average velocity of 3.5 ft/s, time increments of 6 hours, and channel

. storage coefficient of 0.10. The assumed velocity and coefficient are

considered appropriate for the PMF condition.

Figure 2.4-6 shows the channel routed hydrograph. As presented in FSAR

Sectica 2.4.3, dam failure occurs early on the rising limb of the flood

hydrograph'and reduces the significance of the routing coefficients. The dam
. ,m

( ) breach is actually a relatively minor contribution to the total peak flow past
.'O

the Plant. EBy adding the routed dam failure hydrograph to the natural PMF at

. the Plant, a combined peak flow of approximately 262,000 cfs results.

The' possibility of a' simultaneous occurrence of two flood peaks resulting from

a seismically induceu dam break and a runoff flood was investigated. In

Figure 2.4-6, the total peak diseb=rge resulting from the audition of the dam

failure peak (63,000 cfs) with the estimated standard project flood peak (half

of the PMF, ie, 124,000 cfs) yields a total flood discharge of 187,000 cfs at
i

the Plant. The flood level from this combination of events is lower than the

PMF level.

2.4.4.5 Maximum Water Level

To determine the water level that would result at the Plant site from the PMF-s s

I's h peak discharge of 262,000 cfs (wbich includes the upstreat dam failure),

2.4-9
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rating curve calculations were made using conservative channel and flood plain

flow resistance and downstream water levels. Calculations were made using a

US Corps of Engineers orf ginated computer program which incorporates the

standard step backwater u thod. From the rating curve and the PMF discharge

hydrograph, the PMF stage hydrograph at the Plant is developed which shows

that the peak water level in the Tittabawassee River under postconstructica

conditions would be at about 631 feet msl.
.

2.4.5 Low Flow Considerations

2.4.5.1 Low Flow in the Tittabawassee River

Although the river flow is not related to the continued safety of the Midland

Plant, it is related to the continuous electrical generating capability.

Based on a detailed study of river discharges, a 100-day drought was

established as the design criteria for sizing the cooling pond (2) The.

quantity of water which may be withdrawn from the river for use as makeup to

1 | the pond is a function of the river flow rate as presented in Table 3.4-6.

It is anticipated that during an average year the withdrawal rate will be

about 46 cfs. Twenty-eight cfs will be required to replace pond losses and

9 the remainder (18 cfs) is as lable for blowdown. The pond losses consist of

an average monthly evaporation rate of 27.5 cfs with the remainder allowed for

seepage losses. The evaporation losses were determined using empirical

methods based on monthly wind speed and air vapor pressure data (I) The.

meteorological data were obtained from weather stations at Midland and

Saginaw, Michigan. Blowdown is returned to the river. During initial filling
!

1 of the pond, all river water in excess of 350 cfs in accordance with Table

3.4-6, up to a withdrawal rate of 134 cfs, is withdrawn until the pond is

REVISION 9 - JUNE 1979 2.4-10
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~ full. Two pumps are_ used for the initial pond filling with the third pump on

standby.

'The 90-day low flow frequency curve shown in Figure 2.4-7.was developed using
,

the 90-day flow duration data compiled by the USGS at Midland. The Midland

gage record used was not adjusted for any flow diversions upstream from the

-gage. Based on the curve, it is estimated that there i.s about an 18%

-probability that the lowest mean river discharge for 90 consecutive days will

drop below'350 cfs and thus limit river withdrawal. Further, it is estimated

that there.is about a 30% probability that the lowest mean river discharge,

for 90 consecutive days, will be below 390 cfs and therefore will not allow

continuous withdrawal of a full 40 cfs. The percent probabilities of having

100-day droughts of these magnitudes would be correspondingly less. The 7-

day,10 year low flow at the USGS Midland gage for the period 1936-1975 is

computed to equal 170 cfs, unadjusted for diversion.

2.4.5.2 Historical Low Water

s

The minimum hir' rical~ instantaneous flow at the USGS Midland gage based on

the 39 years of record through 1975 is 39 cfs and occurred October 12, 1942.

The minimum daily flow is 111 cfs and occurred August 21, 1949. TEs most

severe |12 consecutive months of draught for the period of record occurred

during 1944-1945. Tabic 2.4-5 lists the monthly flow sequence of this 12-

month low flow period.

A daily flow duration curve was developed utilizing river flows unadjusted for

diversion and is shown in Figure 2.4-8. As indicated by the curve, the

.
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Tittabawassee River flow can be expected to exceed 200 cfr 96% of the time, -

and 350 cfs 82% of the time.

Analysis of river discharges for the period of record show that in 5 of the 39

years there were periods of 90 consecutive days in which the mean low flow was

less than 350 cfs (1936, 1941, 1944, 1946, and 1948); in 4 of those years

(1936, 1944, 1946, and 1948), there were 120 consecutive days. However,

during the most severe 120-day period there were 29 days that had average flow

in excers of 350 cfs. These data do not consider any adjustments for

diversions upstream of the Midland gage. Table 2.4-6 summarizes information

on long-term, low-flow conditions.

2.4.6 Physical, Chemical, and Biological Characteristics of

Surface Waters

2.4.6.1 Records and D.ta

The water quality monitoring program conducted by The Dow Chemical Company is
.

described in Section 6.3.4. Results of this monitoring are available in

Monthly Operating Reports subaitted by Dow to the Michigan Water Resources

Commission.

The water quality at different locations or. the Tittabewassee River, and the

interrelation with living organisms, have been investigated in several

Zillich(0) and MDNR(9) sampled the river and determined the chemicalstudies.

characteristics of water and bottom sediments in the early I#70s. Generally,
12

these studies were intended to investigare the aquatic community structure on

the basis of water quality. Following is a summary of these reports.

O
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In 1973, ZillichI ) reported total dissolved solids concentrations above

Midland to be 200 mg/1. The concentrations of chloride and ammonia were 16

ag/l and 0.5 mg/1, respectively. However, in contrast, between the City of
12 Midland and the Midland / Bay County line, the Tittabawa see River experienced

substandard water quality. The most serious reach of substandard quality was

found below the City of Midland. This reach receives the effluent from the

Midit.od Wastewater Treatment Plant as well as discharges from The Dow Chemical

Company complex. Dissolved solids concentrations that exceeded applicable

water quality standards were reported by Zillich(8) to be as high as-

12 1,100 mg/1. Chloride concentrations were measured at 360 mg/1. However,

chloride concentrations in the Pine River have exceeded 700 mg/1. Groundwater
.

has been identified as a significant contributor of chloride in the
CN
( )- Tittabawassee Drainage Basin (10) .

%J

Asmonia has also reached high concentrations at times as a result of municipal

12 | wastewater discharges. In 1973 Zillich(8) reported ammonia levels of 3.6 mg/l

below Midland. Although data reflecting intermittent point source discharges

in Midland are lacking, it is believed that storr activated sewers may

12|contributeasubstantialammonialoadduringstorms. Intermittent point

sources are also responsible for violations of the fecal coliform water

quality standard. Previous water quality studies have shown that very little

nitrification is occurring in the lower reaches of the Tittabawassee River.

This would indicate that most of the oxygen demand exerted by the nitrogenous

waste occurs within the Saginaw River ( 0) At Smith's Crossing, there are.

somewhat elevated levels of phosphorus and organic nitrogen. Dissolved oxygam

.12 | levels remained above the water quality standards.
U
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Metal concentrations in waters, in suspended solids, and in the top one inch

12| of bottom core samples were determined by Zillich(8) In all cases th.

suspended solids and bottom sediments contained much higher concentrations of

the metals than did the waters. Chromium could not be detected in any of the

waters (5 ppb limit of detection), but all of the suspended solid samples were

in the ppm range. Chromium concentrations in the sediments of the

Tittabawassee were 3.9 ppm above Midland, 6.4 ppm in the Pine River at Pine
~

River Road, and 9 ppm in the Tittabawassee River at Freeland. Chromium

concentrations in the suspended solids were 61 ppm in the Pine River at Pine

River Road, 24 ppm in the Tittabawassee River above Midland, 166 ppm at

Smith's Crossing, 98 ppm at Freeland and 115 ppm at State Street crossing.

Elevated zine concentrations also occur in the sediments obtained in the Pine

12| River. Concentrations of 16.9 ppm were reported by Zillich( ). The highest

concentrations of zine in suspended sediment were recorded below Midland at

2,800 ppm.

The MDNR(9) conducted a survey of the Tittabawassee River in July 1971 to

determine levels of hydrocarbon pestid : and polychlorinated biphenyls

(PCB's) in water and settleable solids. Dieldrin and DDT levels were well

below thresholi limits. Concentrations of PCB's in the water sainples ranged

from 0.010 to 0.029 pg/1. Upstream samples from the Pine and Tittabawarsee

Rivers were below the level of decectability (0.010 pg/1). This study

indicated that the source of PCB contamination was in the Midland a ra with a

reduction downstream due to dilution.

O
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The 1974(II) survey by tLe MDNR was conducted to analyze the sediments above

and below Midland. The sediment analysis did not reveal high concentrations

of toxic organics; however, the copper, total chromium, zinc, nickel and lead
12

concentrations were moderate to high. In most cases, the highest concen-

trations of all metals were detected in those samples taken from a station

below the Lingle Drain, an indication of industrial and municipal contribution

of contaminants.

Tittaba.assee River water quality and bottom sediment data collected during

1977 and.1978 are tabulated in reports prepared by Central Michigan

University (11a,11b) Data' collected during 1979 were analyzed by Lawler,.

Matusky and Skelly Engineers ( IC) These data were collected in the reach of.

,m the Tittabawassee River previously reported as substandard relative to water
4 i

)
d and sediment quality (0'9) During 1979, upstream total dissolved solid levels.

4

averaged 307 mg/l while downstream averaged 396 mg/1. Upstream chloride

levels averiged 37.3 mg/l compared to 96.8 mg/l downsteam and ammonia levels

averaged 0.02 mg/l upstream compared to 0.28 mg/l downstream. The expected

12 water quality at the Midland Plant river intake structure based on 1979 data,

is presented in Table 3.6-3. In general, current river water quality data

show a noticeable improvement compared to early investigations such as

I ) and Michigan Department of Natural Resources ( }.Zillich

During 1979, LMS(IIC) collected bottom sediment and analyzed for ten metals

and total organic carbon. Six samples were collected at a river transient

up:tream of the Midland Plant intake and six downstream of the Plant near the

Freeland Road Bridge. Data were compared to EPA (11d) y,, f gg, og
m

sediment pollution in Great Lakes Harbor sediments. Based on this comparison,
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all downstream sediments were classified as nonpolluted. However, single

upstream samples of ars:enic (4.3 mg/kg), nickel (29.4 mg/kg) and zine

(121.31 mg/kg) were classified as moderately polluted. Single upstream

samples of arsenic (67.64 mg/kg), cadmium (53.61 mg/kg) and copper

12 (464.17 mg/kg) were analyzed at levels indicating heavy polluti on. These

results compa.e favorably with the 1974(11) MDNR survey which indicated
.

moderate to high levels of some heavy metals.

2.4.7 Groundwater

2.4.7.1 Description and On-Site Use

The Plant is located in the Lower Peninsula of Michigan near the center of the

Michigan Basin, a broad, shallow structural basin of Paleozoic sedimentary

rocks up to 14,000 feet thick. These rocks are covered by unconsolidated

Pleistocene glacial drift that regionally is about 200 to 300 feet thick.

Details of the regional and Plant site geology are discussed in Section 2.5.

2.4.7.1.1 Regional Aquifers

Drift Aquifers

Most of the groundwater development of Michigan's Lower Peninsula is in the

sand and gravel zones present in the glacial deposits, witn rural areas

depending almost entirely on these aquifers for water supply. Several

municipalities in the Plant region, such as Ann Arbor, Northville, Alma, St

Louis, and Cadillac, get a part of their water supply from these sand and

gravel aquifers (I') Where moraines a d till plain features dominate, yields.
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are generally less than 50 gpa, and where the drift is thin, or has a low

permeability, water is obtained from either wells in the bedrock or from

-surface water sources.

Recharge of aquifers present in the drift occurs either by direct infiltration

of precipitatian, principally in areas where the aquifer is at or very near

the surface, or, for the more deeply buried drift aquifers, recharge is

indirectly through more shallow drift aquifers (10) .

Bedrock t.quifers

The bedrock units that are extensively tapped as a source of water are the

Saginaw formation, Marshall formation, Coldwater shale, Screa sandstone,

Traverse group, Detroit River group, and Bass Islands dolomite. Of these, the
,

O Saginaw, Marshall, Berea, and the Detroit River group generally yield the

greatest quantities of water with some wells producing as much as 300 gpm( .

Most bedrock aquifers in Michigan's Lower Peninsula are too deeply buried to

receive recharge directly from the surface._ The dominant sources of

. replenishment are either indirect infiltration from overlying sand and grave'l
-

r

zones or, where the bedrock occurs sufficiently near the ground surface, from

lakes and streams.

!

! Groundwater Quality
I

! Generally, the quality of water in the region varies with well depth and

aquifer type. The glacial deposits usually produce highet yields and better

quality water than the bedrock aquifers.

()\.
,

,

1
,
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In both the bedrock and the glacial depoidts, however, the concentration of

dissolved solids normally increa:es as the well depth increases and the

quality of ground water deteriorates. Usually the drift aquifers are high in

sulfate and iron and very hard while the bedrock aquifers generally are high

in sodium and chloride (15) ,

2.4.7.1.2 Local Aquifers

In the vicinity of the Plant, fresh gro ndwater supplies are often difficult

to obtain because of the scarcity of permeable beds of sand or gravel within

the gecial drift and the widespread occurrence of salty or mineralized water

in the bedrock formations. A review of the water well records on file at the

Michigan Geological Survey revealed that only small amounts of' ground water

are obtained by wells from the sand and gravel depasits in the drift and, to a

lesser extent, from the underlying sandstones of the Saginaw formation.
.

The unconsolidated deposits beneath the Plant site have been subdivided into

lithologic units as shown in Table 2.4-7. The presence of the thick,

impermeable clays (Units b and c) separate two groundwater occurrences: an

isolated perched water table present in the discontinuous sand (Unit a) above

the clays, and a deeper confined aquifer composed of Units d and e (refer to

Section 2.5.2).

Within the Plant boundaries, the upper discontinuous sand ranged from 0 to 65

feet thick, with ground water present at or very near the ground surface. The

quantity of water in this surface sand is limited and is not a source of

domestic or other supply in the area. On the other hand, the confined aquifer

2 | is a source of domestic water in the Plant vicinity. Five plant site
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investigation borings completely penetrated this aquifer, showing it to be

-2 from 0 to 195 feet thick. Water rose to approximately elevation 605 in the

bore holes. Wells in the area (refer to Table 2.4-8) indicate a similar

artesian head is present throughout the area.

In addition to wells'in the confined drift aquifer zone, 11 nearby domestic

wells extract ground water f' rom the underlying Saginaw formation. Although

water in that formation is also confined, the potentiometric surface is lower

than that present in the confined drif t aquifer. Table 2.4-8 includes both

the drift and bedrock water wells on file with the Michigan Geological Survey

for the Plant area.

Recharge of the surface sand is mainly by direct infiltration of precipitation
,

( ) and locally from streams and ponds. In the Plant area, direct recharge of the
'v'

. 2 | deeper confined sands and gravels is prevented by the presence of at least 110

feet of impermeable clay (Units b and c) overlying these zones. Most likely

recharge is from distant areas where these sands and gravels either outcrop or

where they are connected with other aquifers.

Recharge of the Saginaw formation aquifers is believed to occur through

interconnection with the overlying drift aquifers (Unit a) and through distant

outcrop areas. The site investigation indicated that the most shallow bedrock
i

aquifer zone beneath the Plant is confined under about 60 feet of shale;

therefore, recharge of this aquifer does not occur at the Plant. Oil and gas

well logs for the local area indicate that bedrock sandstone units, just north

of the Plant, are in contact with the drift over a relatively large area and

local recharge mAy occur in this area.gss
)-( V
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2.4.7.1.3 On-Site Use of Ground Witer

During operation' of the Midland Plant, no groundwater use is planned for the

Plant facilities. All makeup and domestic water supplies will be obtained

from surface water sources. Two construction water wells have been installed

1|atthePlant. These wells will be sealed prior to the completion of

construction.

A water well survey completed during the site investigation located 57 water

wells within the Plant site boundaries. Table 2.4-9 lists these wells. All

previous existing water wells were seeled during the early phases of

construction.

2.4.7.2 Aquifer Utilization and Physical Parameters

O
2.4.7.2.1 Groundwater Usage

.

Regional Usage

In the Lower Peninsula of Michigan groundwater development has been from

aquifers present in both the glacial drif t and the bedrock, as described in

Section 2.4.7.1.

In the Tittabawassee River drainage basin, described in Section 2.4.1, 12

municipalities obtain their public water supplies from groundwater sources.

Table 2.4-10 lists these cities with their consumption rates and distances

from the Midland Plant. The average consumption for these municipal supplies

is about 6.2 mgd, with the maximum daily usage at about 8.5 mgd, and the

average per capita consumption within these municipal units is approximately

290 gpd. The City of Midland obtains its municipal water from Lake Huron;

REVISION 12 - JUNE 1981 2.4-20
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therefore, it is not listed.' Total industrial groundwater use in the

Tittabawassee River basin is about 3 mgd; most of this is obtained from

municipal wells (16) ,

The groundwater usage potential in the Tittabawassee River basin is limited.

.The heterogeneous nature of the drift aquifers combined with the relatively

low yields of both the drift and bedrock aquifers will restrict the.

development of groundwater usage in the area. Based on available groundwate.-

usage figures (refer to Table 2.4-10) and population projections, in 1980 th:

average municipal groundwater usage for this basin will be approximately 7.6

mgd.

Local Usage

n)
.( V In'the-Plant vicicity small amounts of ground water are obtained from the

. glacial drift and bedrock aquifers. Table 2.4-8 lists all documented wells

within 3 miles of the Plant. Based on well yields in this table, the maximum

, groundwater usage in this 28 square mile area is approximately 2 mgd from the

L- drift and 0.2 mgd from the bedrock. Based on the limited amounts of ground
i

|
water available in the Plant vicinity, future use of ground water is expected

to increase only slightly, with the expectation that the majority of

j additional water needs will be met by municipal supplies (eg, from Midland)
|
I waich are obtained from surface sources.

p.
..

L
!
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2.4.7.2.2 Groundwater Movement

Three major groundwater systems' underlie the Plant:

a. Perched ground water in the surficial sand (Unit a)

b. Confined ground water within the deeper coarse-grained drift materials
.

(Units d and e)

c. Confined ground water in the Saginaw formation.

Descriptions of these materials are presented in Section 2.4.7.1.

Figure 2.4-9 is a contour map of the water table present within the surficial

sand. From the figure, the hydraulic gradient across the Plant site varies

from approximately 0.0043 to 0.05, with an estimated average of 0.01 toward

the Tittabawassee River. A survey of nearby borrow pits and drainage ditches

in the Plant area indicated that this general direction of groundwater flow

persists for several miles south ~and west of the Plant, although southward the

gradient is somewhat less.

Water level data from local wells are _nsufficient to determine a direction of

local groundwater moverent within the confined drift aquifer, or within the

Saginaw formation. Howewr, from a regional aspect, they are estimated to

have a nearly flat gradient sloping generally northeast.

Laboratory permeability and density tests on nine samples of the surficial

sand (Unit. a) were conducted. Values ranged from 2.8 to 4,274 feet per year.

The average permeability of the nine samples is 1,053 ft/yr and bulk density

is 113 lb/fta. An effective porosity of 0.25 is estimated for this unit ( )

No in situ aquifer testing was performed during the site investigation on any
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, _ .-



.

MIDLAND 1&2-ER(OLS)

'( Iw
of the major aquifers present beneath the Plant because ground water is not

intended to be employed for Plant use. However, based on the grain size

distribution present in the surface sand, a coefficient of storage of

approximately 0.15 is expected (II) .

Laboratory permeability tests were also performed ou 13 samples of the clay

strata (Unit b). The range of permeability for the clay zone' is from 0.000286

to 1,656 ft/yr with an average bulk density of 121 lb/ft .3

' Due to their depth below the surface and the presence of the thick,

essentially impermeable, silty clay (Units b and c) beneath the entire Plant,v

no field or laboratory testing was performed on either the confined drift

aquifer or the bedrock aquifers.
.

n
b 2.4.7.2.3 Water Quality

Groundwater quality from the drift aquifers in the Plant area is good except

for a few wells in which iron concentrations exceed the limits recommended by

the US Public Health Service. Saline water is commonly encountered in the
~

bedrock in the Plant area. Table 2.4-11 shows the results of water chemistry
'

analyses of samples taken during the site investigation. The location of each

sampling point is shown in Figure 2.4-10. Diagrams of the groundwater

| chemistry are presented in Figure 2.4-11 (with the exceptions of DC-3 and DC-4
|

for which the listed constituents were not determined).r

2 | Groundwater quality data collected during tne Applicant's preoperational

12 | monitoring program (refer to Section 6.1.2.2.3) are shown in Table 2.4-12 and

Figure 2.4-12.
-/ )
-

|
|
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2.4.7.2.4 Cation Exchange Capacities

The cation exchange capacities of four selected samples of soil from the Plant

site were determined. Two samples were obtained from the surface sand and two

were taken from the underlying clay. The surface sar.4 yielded values of 1.5

and 2.2 me/100gm and the underlying clay yielded 15.1 and 26.0 me/100gm.

2.4.7.2.5 Groundwater Level Fluctuations and Recharge

.

Recharge of the surface sand present over much of the Plant site is by direct

infiltration of precipitation. Groundwater levels in this sand are directly

dependent on local short-term conditions. Local precicitation increases have

an immediate impact on groundwater levels present in the surface material, as

will flooding by the nearby Tittabawassee River. The confined drift aquifer

present beneath the Plant site is covered by essentially impermeable clay over

2 | 110 feet thick. The confined aquifer is, therefore, not recharged in the

Plant area (refer to Section 2.4.7.1.2).

The nearest long-term subsurface ' ydrologic data ::tation in the drif t isa

located in Gratiot County about 25 miles southwest of the Plant. Groundwater

level records from this municipal water well in drift materials are

inconclusive due to fluctuations related to pumping rates.

No long-term hydrographic data are available for the bedrock aquifers in

Midland County. Due to their depth below the surface and limited usage in the

site area, little variation of existing water levels is expected to occur

during the life of the Plant.

O
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- 2.4.7.2.6 Reversibility of Flow Patterns

, No ground water will be used by the Midland Plant during operation and no
.

industrial or municipal user is , resent in the Plant vicinity. Because of the

relatively small y'ields obtained from water wells in the area, no future

municipal or industrial development of this source is anticipated. Therefore,

no. potential for possible reversal of groundwater flow patterns due to either

Plant or other use is anticipated.

2.4.7.2.7 Potential Seepage Effects from Onsite Cooling Pond

All relatively thin surface sand deposits along the cooling pond dike axes

were removed and backfilled with Impervious clay fill to prevent any seepage

from the cooling pond into the surface sand outside the reservoir boundaries.
/s'

\~ ') In isolated areas where the surficial sand deposits were so thick that removal

was' deemed impractical, a trench was constrrcted in the bottom of the open

excavation to the top of_the clay. The trench was backfilled with a bentonite

slurry which acts as an impervious cut-off wall. The underlying impermeable

clays (Units b and c) are expected to prevent possible downward seepage from
,

the cooling pond from reaching the confined drift ur bedrock aquifers.

Section 6.1.2 discusses the groundwater monitoring program.

.

kxj
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TARI.E 2.4-12 I of 2

RESUI.TS OF WEI.L WATER SAMPl.ING AND ANALYSIS CONDUCTED IN 1979 *

i

Parameter Well I Well 2 Well 3 Well'4 Well 5 Ws.Il 6 . Well 7 We l l 8 -. Well 9 Well 10.

4

H-Alkalinity
.

, (ag/l) 546.9 327.6 252.2 267.9 196.9 263.0 36.2 147.5 314.0 32.3'

'

P-Alkalinity
(ag/l) - - 5.0 - ' - - 590.0 13.5 - 555.5Sitarbonate.
(eg/l) (c) 320.0 240.0 230.0 190.0 (c) (c) (c) 295.0 3.7i Calcium

; (ag/I) 133.4 29.27 19.10 37.2 17.73 494.1 18.40 18.50 ~77.7 31.70 . *

] Carbonate
1 (ag/l) (c) 7.2 14.1 (c) 3.I (c) (c) (r) 1.5 580.0; Chloride *

(ag/I) 96.6 5.4 63.2 59.6 62.8 971.5 '395.6 599.0 54.3 58.9
:| Flouride *

(og/l) 0.5 0.4 0.3 0.4 0.1 0.1 0.8 0.6 ~ 0.6 0.4A Iron
l

(mg/l) 1.72 0.58 7.08 0.90 1.38 3.77 0.45 0.09 2.46 0.10
i Magnesium

(og/l) 868.7 24.4
Nitrate

, 13.2 287.0 10.5 885.5 1.0 14.1 676.0 10.2
,

(ag/1) 0.3 0.34 0.05 0.1 0.03 . 0.8 0.07 0.04 0.4 0.19
. pH
1 (units) 7.22 8.30 8.63 7.64 8.!8 7.56 12.20 8.99 7.59 12.10Phosphorus (T)
4 (mg/I) 0.26 0.06 0.60 0.09 0.041 0.16 0.17 0.06 0.20 1.1Potassium
j (ag/I) 31.90 4.96 10.73 5.54 1.52 29.58 31.18 12.80 4.12 29.07Sodium.

j (eg/I) 40.2 22.3 64.5 33.9 51.7 171.9 21.2 21.7 19.8 81.0 '

i Specific Conduc-

] tance @ 25'C 2157 596 610 763 576 4075 4347 2312 1311' 3141
: Sulfate

(ag/l) 710 10 28 60 22 373 10 26 421 13,

Total Dissolved
e Solids (eg/l) 1640 336 342 410 333 2164 1346 1161 831 759
1 Total Hardness

Totalorgani$)
(ag/l CACO 3909 17; 102 1274 87 4129 50 104 2976 80

'

,

3

i Carbon (ag/I) 9 11 16 6 11 7 19 7 9 14Total Suspended.
'

Solids (ag/l) 84 36 350 44 116 84 35 19 164 138
i Anal Temperature

('C) 16.0 20.3 16.7 16.4 16.6 19.9 16.0 16.5 16.5 19.6
,

i
i

!
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TABLE 2.4-s2 2 of 2 '

RESULTS Ol' WEl.L WATER SAMPLING AND ANALYSIS CONDUCTED IN 1979 *

I}Parameter Well 11 Well 12 Well 13 h4 i l 14 Welt 15 Well 16 Well 17 Well_l8 Well 20 P2 (Il Oct 79)
H-Alkalinity

(eg/1) 206.3 47.5 133.1 183.5 20l.0 395.4 226.8 271.5 168.2 120P-Alkalinity
(ag/l) - 141.0 98.6 - -

Bicarbonate
- - 2.2 NA

(eg/1) 195.0 7.4 54.5 175.0 190.0 360.0 210.0 260.0 160.0 NACalcium
(ag/I) 17.0 1.06 3.42 20.8 22.33 60.7 20.73 15.00 11.63 29.61Carbonate
(ag/l) 1.7 145.0 170.0 1.0 2.3 1.1 3.0 7.6 4.8 NAChloride
(ag/I) 62.6 42.8 135.6 5.0 -6.4 11.8 35.3 32.1 20.3 68.5Flouride
(mg/I) 0.8 0.6 0.4 0.6 0.2 0.9 0.3 0.4 (0.1 NAfron
(=g/I) 0.23 0.09 0.16 1.01 0.18 0.52 0.32 8.59 1.28 NAMagnesium
(eg/l) 151.2 3.2 12.2 150.0 10.1 417.2 13.1 10.4 8.4 228.3Nitrate
(ag/l) 0.1 0.08 0.05 0.2 <0.01 0.2 4.13 0.01 <0.01 0.02pH

(units) 7.88 11.34 10.40 7.77 8.01 7.42 8.08 8.30 8.42 8.16Phosphorus (T)
(ag/I) 0.05 0.08 0.10 0.15 0.06 0.05 0.25 - 0.02 <0.12Potassium
(og/l) 4.46 14.13 165.88 22.06 2.00 3.25 2.54 8.77 2.42 4.27

.

Sodium
(ag/l) 56.9 59.2 89.9 19.8 15.8 25.5 41.7 41.6 37.7 16.0Specific Conduc-

i tance @ 25*C 592 1051 1015 304 383 959 556 401 403 565.9Sulfate
(og/l) 43 31 21 36 10 147 15 30 20(d) 40.0Total Dissolved
Solids (ag/I) 344 303 511 174 220 546 304 238 221 358Total liardness
(ag/l CACO ) 664 16 59 669 98 1869 106 80 65 NA3Total Organic
Carbon (ag/l) 8 23 12 8 27 8 14 52 17 NATotal Suspended
Solids (og/l) 18 71 20 167 10 45 20(d) 642 57 <4

bO
Anal Temperature

(*C) 16.9 19.2 20.6 lb.2 19.9 15.5 19.5 19 3 19.6 11.9

'

(a) Based on Applicant's groundwater quality monitoring program as reported in 111S, 1980 '.(b)lligh suspended solids.
(c) Total filtered residue - oli scale,

j (d)Mean.
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_ TABLE 2.5-1

s' STATUS OF SALT, BRINE, AND INJECTION
WELLS WITHIN ONE MILE OF THE MIDLAND PLANT (*)

Well Total Salt Current
Number (b)_ Symbol (b) Extracted Status Comments

(103 tons)

Salt Wells

9 E 372 Plugged in 1972 No production since 1964
10 E 325 Plugged in 1968 No production since 1961
11 0 450 Ft udby since 1971
14 0 523 Standby since 1970
15 E 555 Plugged in 1973 No production since 1969
16 E. 375 Plugged in 1979 No ,roduction since 1969
17 E 607 Plugged in 1973 No production since 1970
19 E 274 Plugged in 1973 No production since 1968
20 E 354 Plugged in 1973 No production since 1967

7 4 494 Operating Originally drilled for use
as a salt well; no salt has
been extracted since 1970;
now used for solid waste
disposal in gallery with Well 18.

( ') To be plugged and abandoned in
C/ 1981.

18 9 426 Operating Originally drilled for use

12 as a salt well; no salt has
been extracted since 1972;
now used for solid waste
disposal in gallery with Well 7.
To be plugged and abandoned in
1981.

_rine WellsB

1 @ Plugged in 1973 No production since 1970-

3 @ Plugged in 1977 No production since 1970-

5 @ Plugged in 1977 No production since 1971-

28 3 Operating-

Injection Wells

1 D<! Plugged ir.1979 No production since 1972-

8 A Operating-

|

(a) Status of wells based on latest available data received from Dow Chemical
'] Company in June 1981.

(b) See Figure 2.5-5.
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EXPLANATION

.^ y Salt Wells -'

M []Operoflonal and Standby
E ( E Plugged and Abandoned.
E I ) $ Solid injection Wells

.
Operational and Standby

Brine Wells -
'~ EOperational and Standby

[ @ Plugged and Abandoned
,

5 injection Wells -
,

3 Brine injection well in:

Dundee Formation

A Operaticnol and Standby
2

h % 6@
__

Dd Plugged and Abandoned

Sylvania Formation
7

AOperational and Standby
>(Plugged and Abandoned

9
M RtEFERENCE

A Evoluotion Of Subsidence Consumers Poaergo
Company, Midland Nuclear Power Plant,F e _

3' O Units I and 2,(March,1970) General Anolytics,4,
Inc. Monroeville, Pemsylvanio,p.9 (15)

'

@ Solzburg Road
NOTES-h \ ee

f. 1.The status and locotton of wells is based
on information received fmm Dow Chemical

\
,

Company in May 1977 and updated in Sept. |
1980 and June 1981.

IN 2. The June 1981 update confirmed $at oil
wells within the one mile radius o.e shown

8 on this map.0 g
4 3. In Juno l98t it was determined that only

- selected wells were shown outside the one
\ __ _

mile radius. The wells shown were updated
to current status.e

E 4. No additional wells have been drilled in
* the one mile radius since 1970.

9 g
k2 1p o

N WM-

$ \ Scale in Miles-

O hE
& W1

Azo Scale in Kilometers
3,

\so
FIGURE 2.5-5

SALT WELL LOCATION
MAP

MIDLAND PLANT UNITS 1& 2
CONSUMERS POWER COMPANY
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The office and serv;;e building is sided with precast panels and curtain glass

panels. This building,. located on the west side of the turbine building, will

be the focal point for Plant visitors.

The evaporator building, warehouse, combination shop, circulating water intake

structure,. change house,-and administration bui.1 ding are located on the

periphery of the main power block area. These buildings are covered with

siding material similar in profile to the siding used for the turbine and
. '

auxiliary buildings to maintain continuity throughout the design.

3.1.2.2 Overall Plant Appearance

'The overall Plant appearance has been unified through the following:

(''} 'The protect 2d area where the power block is located is surrounded bya.
.' t )

water creating an island-like effect.

.

b. The basic materials used are siding and concrete, minimizing small
^

' detail and concentrating on massing and proportions among structures.

i- c. Variations in colors have been minimized except for those required to

.
provide contrast and to help blend the overall Plant appearance with

! the surroundings.
i
,

The siding color is light green for some buildings and dark green for others.
-

These colors emphasize the importance of some buildings and reduce the impact

of a great mass of one single color. This approach blends the power block

with its surroundings.
..

u;

i 3.1-5
|
|
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3.1.2.3 Landscaping

Landscaping of the Midland Plant is provided for screening, aesthetics,

naturalizing, zoning commitments and fog barriers. The landscaping plan is

shown in Figure 3.1-5 and has been apprcved by the Midland Tcwnship Zoning

Board of Appeals ( ).

A continuous row of mixed tree plantings is used for screening purposes and

for fog interception along Gordonville Ro'ad. The group plantings randomly

spaced in the foreground are included to abate the nonotony of a continuous-

row planting. This same principle also applies in softening the impact of the

elevated dike in the southeast corner of the cooling pond.

The west property line is planted chiefly for screening the pond from

,

residential areas. The stock used in this sectice is closely related to our

native trees. This gives the area a natural appearance, kerping it in harmony

with the existing woodlots.

The entrance driveway is planted for aesthetic reasons and for softening the

impact of the elevated dike in this area. The large trees also serve as a

foreground for the Plant area, thereby assisting in reducing visual impact of

the structures as viewed from the west.

12

O
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, f- s TABLE 3.6-2 2 of 2/ s
( !
QJ

4. Magnetic Filter Backwash to Cooling Pond (Prior to Settling)

Pa rameter Value("}

Average daily volume, gal 400
Maximum daily volume, gal 4,400

pH 6.5-9.5
TDS, ag/l <50

| 7| TSS, ag/l <1 5003' Oil and Grease, mg/l <15
.7| NH , mg/l <23

5. Treated Oily Waste Treatment Discharge (,),

Parameter' Value Average / Maximum

1| Daily volume, gal 64,000/288,000
Maximum Firewater Usage Event,

gal 218,000

7 pH 6.5-9.5 6.0-9.0
8 TDS, ag/l 880/2,200'

s TSS, ag/l <G0/ <100 30/100
' \-')' Oil and Grease, mg/l <15/ <c0 15/20

t

7| NH , ag/l <23

6. Auxiliary Boiler Blowdown to Evaporator Building Neutralization Sump
Limitations (a)

)Parameter Value Average / Maximum

Frequency, days per year per boiler 35
Average daily volume for both

during operation, gal 1,900
Maximum daily volume for both during

7 operation, gal 19,000

pH 6.5-9.5 6.0-9.0
TDS, ag/l <20
TSS, ag/l

<30(d) 30/100
! Fe, ag/l q 173!

Cu, mg/l <1(d) 177
Oil and Grease, mg/l <15 15/20

7| NH , mg/l <23

(a) 40 CFR 423.15 limitations for new sources.
! (b) Makeup demineralizer and condensate polisher regeneration wastes are not

7 expected to vary significantly from the average values presented.
(c) Values for contentration parameters are estimated maximums.
(d) During the start-up of an auxiliary boiler, total

i(,-,) iron and copper concentrations in the boiler blowdown may exceed 1 mg/l for
Ns a few hours.

I g.illon = 3.79 liters.

REVISION 8 - APRIL 1979
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O
TABLE 3.6-3

EXPECTED TITTABAWASSEE RIVER WATER QUALIT
ATTHEMIDLANDPLANTRIVERINTAKESTRUCTURE{3)

Parameter Average Maximum Min r_. ._
,

pH. 8.40 8.60 8.15

S)TDS, mg/l 395 510 274

TSS, mg/l(b) 13.3 47.4 1.5

Ca, mg/l 28.29 37.22 24.11

Na, mg/l 10.16 19.30 4.68

Mg, mg/l(b) 18.8 22.6 12.8

C1, mg/l 61.9 94.3 24.8

SO , mg/l 57 120 364

PO , mg/l as P 0.06 0.11 <0.024

Zn, mg/l 0.02 0.05 <0.01
12

NH , 28/l 3.04 0.06 0.023

Conductivity, pmhos/cm 584 862 408

DO, mg/l 9.5 10.7 8.5
1

Turbidity, NTU 11 17 6

Alkalinity, mg/l 168 176 161

| BOD, mg/l 2.09 3.00 0.80

K, mg/l 2.34 4.20 1.46

NO , mg/l 0.29 0.90 0.02
3

NO , mg/l 0.01 0.02 <0.01
2

7 | (a) Based on Applicant's water quality monitoring program (ER Section 6.1.1.1);
'

for 1979, Intake Sampling Locations A , A and A '
y 2 3

12
(b)BasedontheApplicant'swaterqualitymonitoringprogramfor19{g)at

intakc locations A , t.2 and A as reported by Lenon, et al, 1978y 3

REVISION 12 - JUNE 1981
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Natural Gas
4 Year

-

Consumption

3 6(ft x 13 )
1982 270

1983 993,

-12
1984 808

1985 and thereafter 0-231

Note: A theoretically conservative scenario based on the simultaneous outages

of both . nuclear ' units 'for two months during the winter heating months
3 6- results in the catural gas consumption of 231 ft x 10 ,

p Each boiler at full load produces 150,000 lb/hr of saturated steam at 250 psig
t !
V at the discharge header with a natural gas consumption of approximately

4 187,400 ' ft /hr. No treatment of the gaseous effluent is provided. The

estimated yearly quantity of S02 gase us effluent for both boilers using the

maximum anticipated fuel sulfur content is as follows:

3 6 3 6Natural Gas Consumption 993 ft x 10 /yr 231 ft x 10 /yr
(1980) (1982, theoret-

ical outage)

Total SO 29 tons /yr 7 tons /yr2
.

Note: 1. ton = 907 kg

b)
L.)
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-3.7.2- Liquid Effluents

3.7.2.1 Laundry Waste

The laundry waste consists of personnel decontamination solutions, emergency

shower water, and liquid waste generated from washing clothing which is

potentially contaminated with radioactive particulates. This waste contains

detergents and is not processed through demineralizers or evaporators, but is

filtered for gross solids removal and collected in the laundry drain tank

where_the radioactivity level is monitored. Under normal conditions, laundry

waste does not require treatment for radioactive contamination. From this

drain tank the waste is filtered again for fine solids removal and released

through the discharge structure to the Tittabawassee River. If the

f'''} radioactivity level exceeds discharge limits, the waste will be diverted to
- x_/

the liquid waste system evaporator for processing as discussed in Section

3.5.2.

.The quantity of laundry waste for the Midland Plant is estimated at a aaily

output of between 450 and 600 gallons. A non phosphate synthetic detergent is

used that allows the Plant to meet the NPDES Permit requirements for

|
discharges to the Tittabawassee River.

3.7.2.2 Storm Drainage
,

Tae storm' drainage system collects precipitation runoff from most of the

building roofs and areaways, paved and unpaved surfaces of the power block

area, and conveys the water to the cooling pond. The drainage from the

evaporator building, combination shop, and part of the service water cooling~,

( )
, v

3.7-3

i
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!

tower area is discharged directly into the Tittabawassee River via drainage I

ditches.

1

Precipitation falling on areas which may be contaminated by oil is collected

and treated in the oily waste system (refer to Section 3.6).
.

L.7.2.3 Sanitary Waste

The sanitary waste collection system provides for sewar,e collection and the.

11 conveyance of these wastes and the blowdown and continuous sample flow from

the process steam evaporators to The Dow Chemical Company Waste Treatment

Plant. The system consists of a gravity sewer vitich collects the effluent

from all building sanitary plumbing systems. The sewage, evaporator blowdown
11

and continuous sample flow are pumped by a sewage lift statica to Dow via

12] force main.

Administrative control, design, and restricted access to cutaminated areas

are provided to prevent radioactive materials from entering the domestic
* sanitary waste water collection system.

The maximum expected load during Plant operation is based on a population of

600 at 50 gallons per capita per day or 30,000 gallons per day.

The Dow treatment facility consists of pH control, prime-f settling, organic

removal in aerated sludge basins and secondary settling. Effluent

equalization occurs in the tert.iary pond. The facility is under continuous

licensed supervision.

O
,
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'3.7.2.4 Laboratory Wastes

All. laboratory waste drainages are routed as follows:
.

a '. The dirty radwaste system collects laboratory and other wastes which

contain potentially radioactive substances.

b. The detergent radwaste system collects laboratory and other wastes

which can contain detergent and radioactive substances.~

c. The. turbine building laboratory waetes are routed to the turbine

building neutralizing sump.
11 -

'd. The evaporator building laboratory wastes are routed to 'the evaporator
(3

;t } ' building neutralizing sump.
..v

The dirty radwaste and detergent radwaste systems are discussed in Section

J3.5.2. Neutralizing sumps are discussed in Section 3.6.

3.7.3 Solid Waste

Solid waste includes trash, garbage, and other solid materials, such as

. materials from the trash racks and water screens in the water intake

structures. These solid wastes are removed to a sanitary landfill by a

licensed waste disposal company as discussed in Section 5.6.3. The estimated

qu.ctities of such wastes are presented in Table 5.6-2.

(D
\-,J-

.
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3.8 RADI0 ACTIVE MATERIAL MOVEMENT

12| Transportation of fuel and waste to and from the Midland Plant is within the
,

scope of 10 CFR 51.,20(g). Therefores, the environmental impact of,

transportation of radioactive material and the risks from accidents ir.v31ving

this transportation are those set forth in Summary Table S-4 of 10 CFR 51.

- The assumptions upon which Table 3-4 of'10 CFR 51 are based are compared to
,

, .12|~ Midland Plant operations in Table 3.8-1.

.

4-
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TABLE 3.8-1

COMPARISON OF TABLE S-4
ASSUMPTIONS VS MIDLAND STATION OPERATIONS

2

10 CFR 51.20 MIDIAND STATION

(i) The reactor is a light water-cooled nuclear (i) The reactors are light water-cooled nuclear
power reactor with a core thermal power level not power reactors, each with a core thermal power. -|
exceeding 3,800 megawatts; level of 2,452 MW and each capable of an ultimate

core thermal power level of 2,552 MW (Ref FES
Section III.C).

(ii) The reactor fuel is in the form of sintered (ii) The reactor fuel is in the form of sintered |

uranium dioxide pellets encapsulated in zircaloy uranium dioxide pellets encapsulated in zircaloy
rods with a uranium 235 enrichmeut not exceeding rods with a U-235 enrichment of.2.3 to 2.64 per-

4 pe. cent by weight; cent by weight (Ref FES Section III.E).
*

(iii) The average level of irradiation of the (iii) The average level of irradiation of the
irradiated fuel from the reactor does not exceed irradiated fuel from each reactor will be about
33,000 megawatt days per metric ton and no 28,000 megawatt days per metric ton and no irradi-
irradiated fuel assembly is shipped until at ated fuel assembly will be shipped until at least .|
least 90 days l ive elapsed after the final 90 days have elapsed af ter the final assembly is
assembly was discharged from the reactor; discharged from the reactor.

(iv) Waste (other than irradiated fuel) shipped (iv) Waste (other than irradiated fuel) will be
from the teactor is in the form of packaged shipped from the station in the form of packaged,
solid wastes; and solid wastes; and

(v) Unirradiated fuel is shipped to the reactor (v) Unirradiated fuel will be shipped to the
by truck; irradiated fuel is shipped from the station by truck; irradiated fuel and other
reactor by truck, rail or barge; and waste other wastes will be shipped from the station by truck
than irradiated fuel is shipped f rom the reactor or rail,

by truck or rail.
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3.9 TRANSMISSION FACILITIES

3.9.1 Implementation of Environmental Guidelines

Guidelines based on recommendations from Federal'publicat' ions (1,2) were
'

utilized by Consumers Power Company personnel for selecting substation

s'ites(3) and~ transmission line routes (') for the Midland Plant. A consultant

in landscape architecture pr'epared the guidelines. Modified tree clearing
12

. policies were adopted at that time to preserve a maximum or vegetative cover.

These policies were later augmented by recommendations from the Michigan

-Department of Natural Resources (MDNR)(5) ,

|The aforementioned guidelines regarding the environmental impact of transmis-
'

,

4

;fs, _ sion facilities have'been implementeu to the extent practicable. Some
l'L'L 12 recommenJations were inapplicable to specific situations. The rights of

individaal landowners were taken into account. Governmental restrictions,

such as zoning ordinances and aviation airspace restrictions, further inhibit

implementation of individual guidelines. All factors, including economics,

were reconciled before selecting a substation site or transmission line route.
a

3.9.2 Regulations and Controls

| The Michigan Public Service. Commission (hPSC) requires conformance to all

requirements of MPSC Order 1679(6) , coordination with all other utilities and

approval of all other permits before spproving a construce. ion permit. In

addition to coordination with other utilities to provide adequate clearances,

mitigating action was taken where required to reduce elet ric interference to

communication lines. MPSC Order 1679 is an adaptation, with minor revisions,.,s
x4

\ )
'd
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of the 1973 Edition of the National Electrical Safety Codef) All materials'.

strength, clearance and other safety requirements were exceeded in the design

of all Plant-related transmission facilities. The requirements of the 1981
12

revision of the National Electrical Safety Code were also met. Additional

strength was provided to anticipate possible icing due to fog from the Midland

Plant cooling pond. Design conductor loading, based on MPSC Order 1679,

requires provision for 1/2 inch (1.27 cm) radial ice with a 40-mile per hour

(64.37-km per hour) transverse wind pressure plus a constant of 0.3f pound per

conductor foot (4.61 grams /cm). Actual design loading will provide for 1-1.''.

inch (3.18 u ) radial ice with an 18-mile per hour (28.97-km per hour)

transverse wind pressure on all transmission lines in the area influenced by

the cooling pond. This represents an 83.3% increase in vertical loading and a

65% increase in the resultant of transverse and vertical loading on the

structures due to conductor loading.

12 | Permits are required for railroad, highway and county road crossing::. The US

Corps of Engineers requires a pc.rmit under Section 10 of the Rivers and

Harbors Act for all transmission line crossings over the Tittabawassee River.

Similar permits are required from the Michigan Department of Natural Resources
12

(MDNR) under Inland Lakes and Streams Act, PA 346 of 1972, for the Bad River

and Beaver Creek as well as the Tittabawassee River. The US Corps of

Engineers also requires a permit under Section 404 of the Federal Water

Pollution Control Act. Similar permits are required from the MDNR under the

12 Soil Erosion and Sedimentation Control Act, PA 347 of 1972. None of the

O
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rivers in the project area are listed under the Michigan Natural Rivers Act,
12

PA 231 of 19.70.

Notification and approval are required from the Tri-City-Joint Airport Zoning
.

9 | Board. Tri-City Airport is over 5 miles (8.05 km) from the nearest project

. transmission line.
3

'

There is no known zoning ordinance in conflict with construction plans.

1

3.9.3 Land Usage-

The Midland project area is part of the Saginaw Glacial Lake Plain. The

terrain is very flat with alluvial clays and fine sandy soils. The

Tittabawassee River flows southeast through Midland to join ther)(
\_/ Shiawassee/Saginaw River couth of Saginaw (see Figures 3.9-1, 3.9-2 and.

3.9-3A). The Bad River (North and South Branch), Potato, Beaver, Wolf and

Swan Creeks and numerous drains converge on the Shiawassee River near St

Charles (see Figures 3.9-3C, 3.9-3F and 3.9-3G).

The small villages of Brant, Nelson, Hemlock and Mapleton are the only

communities other than Midland that are within one mile (1.61 km) of the
'

transmission lines. Land usage is predominantly agricultural with most farms
!

[. at least 80 to 160 acres (32 to 65 ha) ia size. The dominant crops are corn

and navy beans. The area south of Midland is intensively cultivated and

nearly treeless. Brant Township in Saginaw County is intersected by a number

of creeks and rivers and associated wetlands with a large percentage of early

successional stage vegetation ( ''). The Gratiot-Saginaw State Game Area is
n

(v).
located west of Brant Township. The Shiawassee River State Game Area is

REVISION 12 - JUNE 1981 3.9-3
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located east of Brant and Fremont Townships. Both game areas are shown on

Figure 3.9-1. The only other recreational facilities in the area are the

Brant Rifle and Pistol Club in the NE 1/4 of Section 10, Lrant Township,

Saginaw County and the Maple Hill Golf Course 3 miles (4.83 km) east of

Hemlock in the NE 1/4, Section 25, Richland Township, Saginaw County. Fraser

Airport and Sonefield Agency Airport, shown on Figure 3.9-1, are the two

airfields nearest to Plant project transmission facilities.

.

3.9.4 Environmental Assessment

3.9.4.1 Terminal Points

The two 345 kV bus tie lines between the Midland Plant Units and Tittabawassee

Substation terminate on the south turbine building wall. The two 138 kV

start-up lines terminate an independent steel structures located east of the

turbine building.

All Plant-related transmission lines terminate at the existing Tittabawassee

Substation located 1.4 miles (2.25 km) east-southeast of the Midland Plant.

The apparent size of the 14-acre (5.67-ha) low profile substation is reduced

by a setback of approximately 1,250 feet (381 m) east from Waldo Road and 500

feet (152.4 m) south from Milner Road (see Figure 3.9-4). The setback also

effectively attenuates any equipment generated noise. Vehicles associated

with maintenance and inspection of the substation are parked onsite away from

e public roads. This 80-acre (32.4-ha) substation site is adjacent to

12| undeveloped industrial property of The Dow Ctemical Company. The substation

property is level and nearly treeless formerly cultivated land as .ndicated on

Figures 3.9-4 and 3.9-2. The overall dimensions of Tittabawassee Substation

| REVISION 12 - JUNE 1981 3.9-4
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were not. altered by the addition of the Plant-related lines. The impact of

the substation changes on the surrounding area is minimal.

The point of intercone.ection with the integrated electtic ? system is on the

existing undeveloped Gary Road Substation site in the NE 1/4, Section 3, Brady
'

Township, Saginaw County. .This 108-acre (43.7-ha) site is partially wooded

and isolated from houses. The wooded portion of the site is in the early

. stages of hardwood forest succession ( '9) Charred stumps on the site are.

evidence of a past fire. Tree and shrub cover ( 0,11) ranges from 20 to 100%

with heights of 15 to 40 feet (4.57 to 12.2 m). The larger trees appear to be

remnants that survived the fire. Young sapling growth is dominated by

trembling aspen (Populus tremuloides), red maple (Acer rubrum) and white bir.ch

(Betula papyrifera). Shrubs are quite dense in wetter areas where alders
;

- (,/ dominate. There are also isolated occurrences of sphagnum sess. Soils on the

site are sandy and of little agricultural value. Since the area is in an

early successional sere, it is ideal for wildlife food and cover.

'3.'9.4.2 Midland 138 kV Start-Up Lines

Two independent sources of preferred power to the Class 1E ac systems are,

required to permit "unctioning of structures, systems and compootnts important

to safety at the Midland Plant in accordance with the requirements of 10 CFR
;

| -50, General Design Criteria 17. Separate line routes were selected for each

12| start-up line based v. *hese criteria. Details of the transmission line

facilities are given on Table 3.9-1.

The initial start-up line connects to the terminal structure for the start-up

O transformer and extends approximately 950 feet (290 m) to tap an existing

REV!iION 12 - JUNE 1981 3.9-5
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circuit at a tower on the Plant-site (see Figure 3.9-2). An intermediate

single circuit, lattice steel, type TM tower is required (see Figure 3.9-5).

The impact of the initial start-up line is insignificant because the area

involved is small and it is used for material storage, railroads, roadways and

utilities.

The second start-up line connects to the terminal structure for the second

start-up transformer and extends to a single circuit, lattice steel, type TH

tower (see Figure 3.9-5) located east of the dike utilizing intermediate wood
'

poles. The tower is required to provide for a change in conductor tension and

direction. The line then crosses under two 345 kV lincs and over a roadway
' and railroad spur to a self-supporting steel pole located on the pond side of

the dike berm. The remainder of the line south to Gordonville Road along or

adjacent to the dike is constructed with single wood pole, davit arm

' structures (see Figure 3.9-6). A section of future double circuit tower line

12 (see Figt;re 3.9-7) scheduled for the Tittabawassee-Bullock 138 kV line was

prebuilt between a point on Gordonville Road and Tittabawassee Substation and

utilized for the start-up line. This Lower line crosses a Dow pipeline and

railway easement. The line will be temporarily connected to the

Tittabawassee-Begole line at the Tittabawassee terminal tower. The line,

including the 1.0 mile (1.61 km) section of prebuilt tower line, is 2.7 miles

(4.35 km) long. The environmental effects of this line are discussed in

detail in Section 4.2 of the Environmental Report Supplemetic (ERS)(I ) These.

line routes are shown on Figure 3.9-2.

O
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3.9.4.3 Midland'I and 2 to Tittabawassee 345 kV Lines

'

Two 345 kV bus tie lines originate at the south tur .ne building wall of the

Midland Plant and extend across the north pond area with structures located

. adjacent to the' dikes (Figure 3.0-2). Single circuit towers shown on Figure

12| 3.9-8 were utilized for these lines. The lines parallel an existing 138 kV

tower line.on 100-foot (30.5-m) centers along the toe of the dike to a point

southerly-of the railroad bridge. The lines cross the Tittabawassee River and

South Saginaw-Road along the south side of Salzburg Road. Vegetation along

the riverbank was not disturbed. A small woodlot between the river and the

dike was cleared. 'The area under the lines between South Saginaw Road and the

railroad is used-for industrial settling ponds. The remainder of the route
,

y along the northeasterly side of the railroad right-of-way was constructed over

L/ an' area partially developed for industrial landfill. Both lines will be 2.3

ll| miles (3.7 km) long. The environmental effects of this line are discussed in

the Applicant's Supplemental Environmental Report (ASER)(I ) and the Final

Environmental Statement (FES)(I') .

3.9.4.4 Tittabawassee to Kenowa/Thetford 345 kV Line,

The Tittabawassee-Kenowa/Thetford 345 kV line was also addressed briefly in

j ' the ASER(13) and the FES(14) A more detailed analysis follows..

t

|
The Tittabawassee to Kenowa/Thetford lir.e is located in an existing corridor

that was purchased prior to 1972. Double circuit towers, shown on Figure

3.9-9, were atilized. The corridor, excluding the wider, 1 mile (1.6 km) long

exit at Tittabawassee, will accommodate two 345 kV tower lines. The first 8.0

&) miles (12.9 km) south from the Tittabawassee exit also accommodates two 138 kV-r

|~ .L/
I
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tower lines and the next 7.6 miles (12.2 km) accommodates one 138 kV tower

line. A 138 kV line was built in the north 8.0 miles (12.9 km) of the

corridor in 1972. The 345 kV line is located 100 feet (30.5 m) east of the

existing 138 kV line. The relative location of lines and the width of the

corridor are indicated on Figures 3.9-2 and 3.9-3A through 3.9-3H.

The transmission line crosses numerous drains and creeks in addition to the

Tittabawassee River and both forks of the Bad River. The Tittabawassee flood

plain in the area of the proposed river crossing is approximately 0.5 mile

(0.8 km) wide. Two st'.uctures are located in the low area northerly of the

river with one of the to"ers placed within 200 feet (61 m) of the riverbank to

provide clearance enough to allow riverbank vegetation to remain undisturbed.
.

The tower on the southerly side of the crossing is placed at the top of an

embcekment to allow all except the largest trees to remain. Other river and

creek banks are left undisturbed except for the removal of larger trees. The

majority of the land along the route is cultivated. Wooded areas are

generally a composite of immature trees, saplings and shrubs. Nearly 60% of

the route lies along property lines. The alignment was adjusted in several
.

locations to avoid the removal of rcsidences. The 345 kV line utilizes 333

acres (135 ha) of the 1,050 acres (425 ha) acquired for the existing corridor,

a reduction of 167 acres (68 ha) over that required for a separate strip.

The length of the line is 27.3 miles (43.9 km). The average area disturbed

for installation of e;ch set of tower anchors is a 40-foot (12.2 m) square. A
12

total of 153 towers required for the entire line causes the disturbance of 5.6

acres (2.3 ha) of land, exclusive of any compact. ion by construction vehicles

along the tower centerline..

REVISION 12 - JUNE 1981 3.1-8
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A summary. of land types and vegetation types along the Tittabawassee-

Kenowa/Thetford 345 kV line route is shown on Table 3.9-2 and identified on

'ld Figures 3.9-3A through '3.9-3H. _ Most of tha better agricultural land is

located just south of the Midland Plant site. About 66% of the land crossed

is classified as good to excellent cropland (Al and A2). Nearly all of the

.right-of-way crosses ancient 3 acial lake beds of clays, silts and sands with1

flat ' terrain that provides O ue of the most fertile soils in Michigan. Poorer

soils (A3) are found on.the sandy glacial lake shorelines that meander through

the area.

'Although 273.8 acres (110.8 ha) of agricultural land are occupied by the

right-of-way for this line, only 3.6 acres (1.5 ha) will be taken out of,

12

m: production' based on plow clearance around all towers in cultivated fields. It
/ i
k) is'not unusual.for some crops to be planted between the tower legs. A total

12{ of 88 towers (58%) are located in presently cultivated fields. A lease-back

-arrangement allows the adjacent landowner to continue cultivation of the land

under the transmission lines.

True upland forests do oct exist because the entire area can be classified as

lowland. The differentiation of Icwland and uplaud hardwoods in Table 3.9-2

is arbitrary. Lowland forests indicated are those bordering streams and

rivers. Forested lands comprise 20% of the total ri.ht-of-way and other

12{n&turalvegetationaccountsforanadditional6%.

In general, the lowland hardwoods (O'9) are comprised of silver maple (Acer

saccharinum), ashes (Fraxinus sp .,), willows (Salix spp.), cottonwood (Populus
' deltoides) and bur oak (Quercus macrocarpa) in the tree stratum. Other tree(n), --

L/ species commonly found on lowlands are trembling aspen (Populus tremuloides),

i REVISION 12 - JUNE 1981 3.9-9
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white birch (Betula g pyrifera), red maple (Acer rubrum), box elder (Acer'

negundo) and besswood (Tilia americana). The latter five species are also

found in the areas defined as upland in this assessment along with white oak

.(Quercus alba), black oak (h velutina), red oak (h rubra) and white ash

(Fraxinus americana). Tree heights along the line route vary from tracts of

immature trees of 30 feet (9.1 m) to mature trees in several tracts of up to

90 feet (27.4 m). The sapling and shrub category includes areas which have

r'evegetated with 3- to 5-inch (7.6 to 12.7 cm) diameter - breast high,15- to

30-foot (4.6 to 9.1 m) shrub and tree species. All areas not under

cultivation and not include.! in the woodland, sapling / shrub or miscellaneous

categories, such as roadway and waterways, are considered old field.

Most conifer types along the line route are pine and spruce plantations and

'they vary from 6 to 40 feet (1.8 to 12.2 m) in height. White pine (Pinus

strobus) may be found occasionally scattered among upland hardwoods and on

sandy ancient glacial lace shorelines.

The Applicant's 1979 ecological survey (10*) describes Plant community formulas

for 112 segoents of forest or other naturally vegetated Plant communities on

the line route. The formulas supply data on cover type, species, relative

abundance or dominance by stratum, density and, where applicable, diameter

breast height (dbh) and tree height.

12 This survey also provides data on the distribution and abundance of both flora

and fauna along the line route. With respect to the latter, detailed

information was gathered on the distribution and relative abundance of

mammals, birds, reptiles and amphibians in correlation with vegetation on the

line route. The survey emphasized "important" species as defined by NRC

REVISION 12 - JUNE 1981 3.9-10
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Regulatory Guides-4.2, Section 2.2 " Ecology". The survey concluded that

12 impacts of line clearing, construction and maintenance on the local flora and

fauna-would be minor.

A total of 14 agricultural drainage ditches and 5 streams are crossed by the

line. route. .These crossing widths vary from 4 to 300 feet (1.2 to 91.4 m) and

12 | include the Tittabawassee River and North and South Branches of the Bad River.

Agricultural drainage dit;hes have been channelized and generally have little

natural vegetation. All waterways are small enough to be readily spanned with

sufficient clearance and setback of structures so that vegetation, except for

occasional large trees, can be left undisturbed.

LDr John Halsey,' State Archaeologist, Michigan History Division, has reviewed

p }' ~ plans for the transmission line routes and he has indicated that the area1
x,./

-contains a concentration of archaeological sites. In response to his request,

De Christopher Peebles,- Curator of the Museum of Anthropology, University of

Michigan, was contracted'to conduct a field survey. Dr Doreen Ozker, Survey

-Archaeologist, identified 25 sites of varying significance which were reported

in detail (refer to Appendix 2.6C). The sites date from 2000 BC (late

Archaic) on into'the historic period. Remains of Indian campsites were found

on minor sandy prominences that remained from beach lines and dunes formed by

ancient glacial lakes. The dry elevations above the marsh and wet prairies

that replaced the glacial lakes were ideal campsites. Transported fire-

cracked' rack, stone tools and weapons weta found at these locations but no

potsherds were found. The sites indicated are small or extend in a narrow

strip (beach line) in an east-west direction across the line right-of-way so

-f that no conflict problem exists with towers spaced approximately 1,000 feet
%./

|

| REVISION 12 - JUNE 1981 3.9-11

!
|

|
, , - - - , . - - . .-,.,--. - _- - - -.--



MIDLAND 1&2-ER(0LS)

9
(304.8 m) apart. A discussion of the avoidance and mitigation plan to

4 minimize the impact on the discovered archaeological sites along the

transmission line route is included in Section 4.2.2.

3.9.5 Railroad and Highway Crossings

The Chesapeake and Ohio Railway-serving Saginaw and Midland crosses diagonally

through the southwest corner of the Tittabawassee Substation site. The two

345 kV bus tie lines bdtween the substation and the Midland Plant parallel the

railroad, then cross at a point south of Salzburg Road. The second 138 kV

start-up line crosses the railway on the substation site. All lines on the

Midland Plant site cross the Plant railway spur. The Tittabawassee to

Kenowa/Thetford 345 kV line crosses the railway north of South Saginaw Road.
;

This line also crosses the Chesapeake and Ohio Railroad System serving Saginaw
~

and Alma at a point southeast of Hemlock.

The Tittabawassee to Kenowa/Thetford line crosses M-46 east of Hemlock. The

highway is a low traffic volume, two lane, paved road connecting Saginaw and

Alma. All project lines from Tittr.bawassee Substation cross South Saginaw

Road, an important local road which connects the south end of Midland with

M-47 and the Saginaw area. The liue also crosses various county roads,

generally at 1-mile (1.6-km) intervals as indicated on Figures 3.9-3A through

,

3.9-3H.
|

.

O
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3.9.6 Environmental Effects of Electrical Fields

. 3.9.6.1~~ General -

The electrical effects of 138 kV transmission lines are not significant for

the conductor sizes and line designs utilized for the Midland start-up liner.J +

The discussion is therefore directed toward the Midland 1 and 2 to

Tittabawassee and Tittabawassee to Kenowa/Thetford 345 kV lines. The latter

~line is of an improved design with greater clearances and larger conductors
i

"

than used for most of the existing 345 kV system. This results in a

corresponding reducti.;n of any electrical effects. Statements related to

experience are based on 1,864 circuit miles (3000 km) of 345 kV lines in
12

operation since 1968 and prior to 1981.
. <~~

'\s / L3.9.6.2 Electrostatic and Electron.agnetic Induction Effects
.

Line-to-ground clearances beneath 345 kV lines are sufficient to limit the

charging current to 5 milliamperes or less from vehicles normally expected to

be under the line. Electrostatically induced currents from stationary objects

12{ on or .near the rig'ht-of-way are minimal and only six complaints due to-

= electrostatic induction effects on the entire Consumers Power Company 345 kV

system have been received to date. All complaints which have been received

[ 'were thoroughly investigated and have bean resolved by some method of

grounding.

12[ The 1981 Edition of the National Electrical Safety Code (7) , Rules 232 B1c, 232:

C2c and 232 D3c, limits the current due to electrostatic effects to 5

mil 11 amperes if the largest anticipated truck vehicle, or equipment under the-s

,

line, is short-circuited to ground. MPSC Order 1679(6) (which applies in's -
i
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Michigan) has not to date been revised to include a provision to limit current

due to electrostatic effects. This requirement, however, has been considered

as part of the line design criteria.

3.9.6.3 Radio and Television Interference

The level of radio and television interference emanating from 345 kV lines is

minimal. However, it is difficult and impractical to completely eliminate

radio and television interference. Any interference complaints that are

received are thoroughly investigated. If it is found that the interfererxe is

caused by the transmission line, corrective action such as antenna relocation

or replacement is recommended.

Guidelines for acceptable radio reception are given in a Federal Communica-

tions Commission Report (15) ,

3.9.6.4 Audible Noise

Fair weather audible noise from 345 kV lines is practically nonexistent.

During foul wea'.her, audible noise levels increase but are below annoyance

levels. No audible noise complaints have been received to date.

Federal ( 6) and State ) Occupational Noise Exposure Regulations control

harmful noise levels of 90 dB(A) and above. The maximum audible noise from a

345 kV line is substantially below this level.

3.9.6.5 Ozone Production

All Extra High Voltage trantaission line ozone measuring programs have

indicated that 345 kV lines do not generate ozone levels measurably higher

REVISION 12 - JUNE 1981 3.9-14
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fthan the. ambient level near the line under any weather conditions. There is

1c - no environmental impact _tm to ozone production from 345 kV lines associated-

~

with the Midland Plant.

Gaidelinas are provided~by the US Department of Health, Education and Welfare

for limitation of photochemical oxidants (18) ,

- .
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above mean sea level (msl). To minimize the effects of dredging, tiie

following measures were taken:

a. Construction of a cofferdam to. prevent runoff and erosion during the

~ construction of the intake structure and retaining valls.
,

b. Dumping of dredge spoils onshore.

c. The placement of riprap along the banks for minimizin8 erosion and
.

siltation.

All riprap was sound, durable rocks, free of cracks, and coverage size

of 8 to 12 inches (20 to 30 cm) with specified maximum and minimum

sizes _of 18 and 6 laches (43 and 15 cm), respectively.
p-,

- d. Finished surfaces around the intake structure were smoothed to conform

to the general contour of the floodplain. Finished surfaces and-

embankments were seeded, fertilized and mulched to prevent soil

erosion.

Benthic macroinvertebrates irtabiting this are were found in concentrations
2ranging from 54 to 1,595 per m , both prior to and following dredging. Much

of the variability in collections was due to the constant shifting of bottom
12 substrates in the fiver ('}. The unstable sandy river bottom is unfavorable

for infaunal macroinvertebrate tala(5) Berthic organisms inhabitating the.

area were removed with the spoil, but the modification did not affect the

sssimilative capacity or the water quality and biological productivity

potential of the river. The downstream effects of in;reased suspended solids,
O

- 1% fine particulates, and siltation was minimal since the benthic commmunity is

KZVISION 12 - JUNE 1981 4.1-3
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not well established and is most likel r sustained by continued colonizatf an

from upstream populations (5) ,

The effects of dredging on fish populations of the area were not apparent and

12 were most likely limited to temporary displacement of some individuals. CMU

found a healthy fishery during 1977(4) and 1978(0) monitoring. The net result

of dredging, from a fisheries standpoint, is an improvement of the stream due

to de.cpening, bank stabilization and cover.
.

4 1.4 Other Impacts of Site Preparation and Station Construction

Socioeconomic impacts are discussed in Chapter 8.

Impacts associated with transmission facilities have been addressed in Sec-

tion 3.9.

Two previously identih ed archeologically significant sites which contain

6 historic and prehistoric artifacts were identified in a 1978 survey on the

| Tittabawassee River floodplain (refer to Section 2.6.2). Archeological sites

along transmission corridors have been addressed in Section 3.9 and described

in Appendix 2.6C.

.. O
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4.2 ' TRANSMISSION FACILITIES CONSTRUCTION

Transmission lines associated with the Midland Nuclear Plant construction
~

consist of~two 345 kV lines. running 2.3 miles (3.7 km) to Tittabawassee

12| Substation and one 345 k\ line running 27.3 miles (43.9 km) from Tittabawassee

Substation to interconnect with the existing Kenowa-Thetford 345 kV line. The

line route between the Plant and the substation crosses flat land identified

12| as induatrial or wasteland. The 27.3-mile (43.9 km) section of line running

south ouu of the substation tro.aes farmlands mixed with occasional woodlots.

Another line associated with the project is a 138 kV start-up line running

- south'along the east side of the cooling pond and cast along the north side o r

Gordonville Road. This line crosses the Tittabawassee River and Saginaw Road

approximately 1 mile (1.6 km) south of the 345 kV line crossings and then

continues northeast into Tittabawassee Substation. The clearing at the river

is for construction access with a majority of the right-of-way selectively

12|clearedtopreservelowgrowingspecies. Trees along Saginaw Road obstruct

views to the line at the crossing location.

Routing of the 138 kV start-up line and the two 345 kV lines utilized existing
12

vegetation. 'An' insignificant amount of clearing was required between the

Midland Plant and Tittabavassee Substation. The Tittabawassee to Kenowa-
s.

12|Thetford 345 kV line required clearing only 110.9 acres (45 ha) of scattemd

- fencerows and woodlots at a width of 142 feet (43.3 m). Additional trees

'

12|outsidetheclsaredright-of-waywhichendangeredthelinewerealsoremoved.
;

The most visually sensitive area affected by new transmission lines is the
A northern one-third of the Tittabawassee to Kenowa-Thetford right-of-way(1)
{

.

12|Inthisarea,theflatterrainhaslit:learborescentvegetation. This area

REVISION 12 - JUNE 1981 4.2-1
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12|iscultivateduptoroadsidesandditchbanks. The predominance of row crops

also has .sliminated fencerows and the vegetation that usually is present alcag

fencerows. Although the transmission towers are exposed for long distances,

the rural nature of the surrounding area reduces the effects of this exposure.

The remaining portion of the fittabawassee to Kenowa-Thetford 345 kV line

conte has a moderate sensitivity. In some areas the line will be screened by

existing woodlots and stream valleys.

Design, routing, construction and maintenance of these transmission lines is

done in accordance with Environmental Criteria for Electric Transmission

Systems (2) developed by the US Departments of Interior and Agriculture, and

Guidelines for the Protection of Natural, Historic, Scenic and Recreational

Values in the Design and Location of Rights-of-Way and Transmission

Facilities (3) published by the Federal Power Commission. In addition, the

Applicant has engaged landscape architects to develop guidelines for
'

minimizing impact of transmission lines aan facilities on aesthetic values.

These criteria have been app'_ied in desiga of the transmission line; from the

Midland Plant to the substation, and from the substation to the Kenowa-

Thetford line.

Approval cf the Corps of Espneers was obtained for erecting the transmission
11

lines across the Tittabavassee River, Bad River and Beaver Creek.

4.2.1 Clearing Techniques and Changes to Physical and Biological Processes

Construction clearing practices of selective cutting, m.nimizing the width of

12 the cleared strip, clearing to a variable width within spans and preserving of

existing small trees and shrubs were followed when possible to reduce visual

REVISION 12 - JUNE 1981 4.2-2
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' impact. -Merchantable. timber was salvaged and slash windrowed or disposed of.
12

Windrowing provides habitat ~for many species of birds and mammals and is a
'

method accepted by the Michigan Department of Natural Resources.,

--12Iconsttnctian activities along the transmission line route required removal of'

,

4 all trees and brush' to at least 45 feet (13.6 m) on either side of the tower

center line. Additional trees tall enough to endanger the reliability of the

12| operating line were removed up to 115 feet (34.7 m) from the tower centers,
i>

line. Clearing activities began on September 10, 1979 on the southern end of

theriiht-of-way. This date coincided with completion cf field work for the
'

ecologica1' survey on this segment of the right-of-way. The ecological survey-

^

for the entire right-of-way, which was completed on September 14, IC9,
10 revealed no' threatened or enda nered species or other significant impediments.

1

\. (Q.
to construction. Clearing activities were completed by November 15, 1979.

Clearing crews were transported in small pickup trucks. Small crawler type

! tractors windrowed brush along the right-of-way.

i

.In wooded areas that required clearing, the physical structure of the forest

12| as well as the biotic succession was reduced to herbaceous ground cover.<

These~ conditions'are the results of clearing the corridor, grading where,

I ' required for a construction road in the right-of-way, grading and excavating

112 'for tower bases, constructing of towers, and moving heavy equipment across the
.

terrain.

; . The cleared wooded areas were changed structurally and compositionally from12

! -areas supporting at least three vegetative strata and wildlife nesting areas

,. to areas of one or two vegetative strata. While floral and faunal species

' ( - requiring a forest habitat in this stage of succession have been negatively
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impacted, floral and faunal 1pecies favoring earlier successional stages will

10
be benefitted. Important game species such as deer, rabbits, and grouse

should benefit from the construction and maintenance of this right-of-way.
12

Topographical and hydralogical changes are minimal due to lack of significant

relief in'this area. Hence, disruptica of drainagr iatterns or topographical

features by line construction has a negligible effect on biological processes.

4.2.2 Erecting Towers and Stringing Conductors

Constructing of towers and stringing conductors will cause minor disruption to

12 the environment. At each tower, work activities involve travel across the

shortest and most practical access roads. Work activities which impact the

4 | right-of-way for tb Tittabawassee to Kenowa/Thetford transmission line

12| follow, based on the current construction schedule.

11|Shipmentsci tower anchor steel were delivered to railhead storage sites by

10jNovember1979. Contractor's equipment will be set up and excavation for tower

11| foundations is scheduled to begin in August 1982. Heavy tracked equipment or

* truck-mounted power augers will be required to bore four-foot diameter holes

10 to depths frcm 10 feet (3 m) to 20 feet (6 m) depending on soil conditions. A

30-foot (9 m) long, trailer-mounted, vibra-hammer, towed by a truck or

12| tractor, will be required to drive caissons for the foundation at each of the

four tower legs. A stump-free access road to each tangent tower site will be

4 regired for the front-end dump, 12-1/2 yard concrete trucks to supply

concrete for the pier type foundations. A tracked front-end loader and a soil

compactor will be used at each angle tower to excavate and cover the 12 to
12

15 foot (3.7 to 4.6 m) sque e reinforced concrete pads for the four tower

4| anchors. A 15-man crew transported by light trucks will be used at each tower

REVISION 12 - JUNE 1981 4.2-4
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4 | site. With allowance for inclement weather and unusual access problems,

-12| foundation work will progress ahead of tower erection crews to a scheduled

completion date'of August 1983.
11

Tower steel' delivery is scheduled to begin by August 1982 by 10-ton Tulti-

12| wheeled trucks from the storage site to the tower sites and will continue as

10| required, except for the period when spring load restrictions are placed c;t

12| roads. Approximately 2,100 tons of tower steel or an average of 14 tons per

4|towerwillberequired. Sorting and partial assembly of tower steel will be

done by a 15-man crew. A 70-ton, self propelled, tracked crane, supported by
10

a 12-man crew,-is scheduled for delivery to start erection of towers on

completed foundations by November 1982. Tower erection is scheduled for

completion by May 1983.,

s t

V.
Conductor reels are usually placed at four-mile intervals with tensioner

equipme'nt located at the midpoint between them. Conductor stringing

4 operations start approximately one month after tower erection starts. A light

cater',illar tractor'will be used to pull the lead line along the approximate

tower center line between the conductor reels and the tensioner. Conductors .

are tension strung so that they do not touch the grouri. Two reels of

10| conductor per phase are pulled from each direction and joined with splices

| before the equipment is moved to the next station where the process is

4 repeated. The heavy equipment along with the caterpillar tractors used for

transportation and anchorage are located as near to roadways as practical.

12| Wire installation is sched'iled to begin in January 1983 and to be completed by

11| July 1983.

OO
!
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11| Project completion is scheduled for August 1,1983. Two weelss are allowed for

10| testing of substation equipment prior to the service date. Site cleanup,

12| grounding and fence restoration should be completed before October 1,1983.

The Tittabawassee to Kenowa/Thetford 34! kV line route crosses 14 agricultural

drainage ditches and 5 streams (I) Most of the drainage ditches are small a.d.

lack arborescent vegetation; therefore, transmission line construction does

not create much impact. Construction equipment generally uses existing roads

and culverts in crossing ditches to prevent erosion and siltation.

All stream and rf ver crossings will be accomplished in accordance with

specifications that are conditions for permit approvals by the Michigan
10

Department of Natural Resources under the Inland Lakes and Streams Act, Act

346 of Public Acts of 1972 and by the Corps of Engineers under Section 404 of

11| the Federal Water Pollution Control Act. (PL 92-500 as amended).

The 25 archeological /histor! sites reported (Appendix 2.6C) along the

Tittabawassee to Kenowa/Thetford 345 kV transmission line route can, in

8eneral, be avoided and left intact on the right-of-way. An avoidance and

4 mitigation plan was finalized at a Consumers Pawer meeting with Dr Doreen
t

Ozker, Archeologist for the Great Lakes Museum of Anthropology, University of

Michigan, and Dr John Halsey, State Archeologist, on November 29, 1978. This

plan is summarized on Table 4.2-1.

11| Five of the archeological sites were removed from cor. sideration because prior

4|sandremovalandgradingbyothershaddestroyedthearcheologicalmaterials

12| or because they were not archeological sites in the right-of-way. Eleven of

4|thearcheologicalsitescanbeavoidedbecausetheirlocationsaresuchthat

REVISION 12 - JUNE 1981 4.2-6
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4 they can be pos'ted to direct construction activities around them. Tower

locations will be adjusted to span the archeological sites.

,

10| Nine of the ' archeological sites required mitigation because they conflicted

4 | with line conatruction plans for structure location or access along the right-

of-way. Phase I field reconnaissance of all these arch; logical sites was

10 conducted in the spring.of- 1979. .This phase of archeological mitigation -

11| invobed plowing, sr.rfaca collection of artifacts and shovel probing to
.

determine whether the site was significant enough to require detailed Phase II

mitigation.- Phase I reconnaissance was generally restricted to the part of

10 the right-of-way impacted'by construction activities. If the results were

negative, that area was then cleared for unrestricted construction activity.

Phase II excavation, conducted in the spring of 1979, involved plotting the

concentrations of artifacts recovered in Phase I, analysis of their

significance, division of the site into a grid for controlled surface

. .

collection,'and further excavation to the archeological horizon in areas that

:11 were productive in Phase I. Phase III analysis involved documentation,

interpretation and reporting.of the results of the mitigation activities. As

indicated in Section 2.6.3, a r< port has been provided to the NRC on the

findings of this analysis.

~4 | The Herber Sice, 20SA318, located south of Ring Road in the southwest one-

10| quarter of Section -15, Brant. Township, Saginaw County, involved Phase I, II

4j'andIIIactivities. The Big Mapleton Site, 20MD116, located in the floodplain

10| nor'th of the Tittabawassee River in the southwest one quarter of Section 1,

Ingersoll Township, Midland County, also required the same treatment. Phasei :
.11

h II excavation also occurred at other sites after the Phase I field
v

10| reconnaissance. Following archeological fieldwork completed in July 1979,
.

,
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sites listed for mitigation were clear for unrestricted construction activity, -

10 pending the September completion of the concurrent ecological study discussed

in Section 4.2.1.

4.2.3 Access and Service Roads

During construction, access to the right-of-way gene. ally is along established

10 j farm lanes and temporary drives near the line. New access roads to the right-
'of-way are constructed only when absolutely necessary. New roads and

temporary drives are returned to their original use upon completion of

construction.

4.2.4 Erosion Due to Transmission Line Construction

Soil erosion is contrclied in compliance with Michigan Soil Erosion and

Sedimentation Control Act(5) Temporary measures are implemented during.

construction to eliminate soil erosion associated with construction activities

and the use of heavy equipment. Upon completion of construction, disturted

areas are regraded and permanent erosion control measures are administered to

preserve the water quality of the watershed.

Construction activities on agricultural lands subject these areas to some wind

erosion. Agriculture is extensively practiced close to roads, ditches and

streams, leaving vast areas devoid of windbreaks and shelterbelts. During

construction, this condition exists for one growing season. Following

construction, the land again is available for agricultural practices. If

winter wheat has been sown, there exists the possibility of losing two growing

seasons.

O
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4.2.5 Loss of Agricultural Productivity

Land usage is studied to develop the best possible route with the least

interference to existing condl.tions. The largest land usage along the

Tittabawassee to Kenowa-Thetford right-of-way is agritalture. Although the

right-of-way is fee owned, more than 50% of the . land has been leased back to

the original owners. Where possible, the line is situated along existing land

lines between land ownerships. Where the line crosses fields, land use is

restricted only around the base of the tower. Nonleased lands are allowed to

become established with indigenous vegetation and provide wildlife habitat.

One growing season, or possibty two, are lost on agricultural land luring

transmission line construction. This is a total of about 125 acres (50 ha)

[' i for the Tittabawassee to Kenowa-Thetford right-of-way if only a 15-foot
LJ

(4.6 m) wide' strip down the center of the corridor is considered to be lost

for one growing se. son. Assuming that this land were all planted to dry
3beans, 'approximately 1,512 bushels (53 m ) would be lost for that growing

season. Dry beans account for about 37% of the land in agricultural

production in the two counties, Midland and Saginaw, that the transmission

lines cross (6) ,

4.2.6 Endangered Species Affected by Transmission Line Construction

The US Department of Interior's list of " Endangered and Threatened W ldlife

and Plants"( ) and the Michigan Endangered and Threatened Species list ( )

published in 1976 and 1974, respectively, listed no plant or animal species
12

that one might reasonably expect to be affected by Plant transmission lines.

[ ') Since that time, the Michigan list has been expanded to include a numbec of
\j

plant and enimal species, some of which might, on the basis of their historic
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distributions or observations by the Applicant and his consultants,

conceivably be impacted by the Plant and its facilities. Some plant species

with historic local distributions are also being considered for Federal

status. These species and their proposed status are included in the list,

even though their official status is pending. Additiocally, the Plant cooling

pond attracts several species which were not considered in the original

assessment of potential transmission line impact.

Table 4.2-2 lists endangered and threatened plant and animal species which

might conceivably be impacted by the Plant or its transmission facilities.

The list was originally developed in response to a question submitted on

October 11, 1978 by the NRC; the table was forcarly labeled END 1-1. This

list will now be qualified on the bases of currant Federal and State listings

12 and ecological data gathered between October 11, 1978 and the present.

First, terrestrial ecological survey of the transmission lines conducted in

1978-1979(9) failed to locate any of the listed plant species noted in

Table 4.2-2. Intensive qualitative and quantitative sampling techniques were

applied with an emphasis toward finding the endangered and threatened species

listed in the table. None of these species were found, despite intensive

sampling efforts.

One Michigan = listed threatened bird species, the Marsh Hawk (Circus cyaneus),

was seen during its fall migration on the transmission line route. Due to the

small numbers involvad and their transient status on the line route, the

probability of impact to this species is extremely low.

No threatened or endangered mammal, reptile or amphibian species was

encountered during the 1978-1979 ecological survey despite intensive sampling.

REVISION 12 - JUNE 1981 4.2-10
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Applicant's properational monitoring studies (10'11) have shown that several

Nichigan-listed threatened and endangered bird species are sitracted to the

Plant cooling pond (Table 4.2-2). These inc1.ude the Double-Crested Comorant

(Phalacrocorax auritus),~the Common Tern (Sterna hirundo) and the Caspian Tern
,

(Hydropronne caspia). While these species might conceivably be impacted by

12 striking. transmission lines or other Plant facilities, no morbidity or
.

mortality to .these species has been recorded during two years of sampling.

The' extremely low morbidity and mortality rates suffered by abundant bird f

spe'cies as a restit.of striking transmission lines near the cooling

pond (10,11) indicate that the' impact to threatened and endangered bird species

is probably negligible.

. ,

J

.

,

!

:
!

|
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*
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ENDANCENED AND TNkEATENED FlhMA AND FAUNA

OF THE SACINAW, MIDIAND AND BAY COUNTIES ANEA *

Pl. ANTS
..

Midland County Bay County
S'E naw Countyi*

C81Tx platyphyMa (Carey) Cypripedium a de,t_inum (R. Br.) Habenaria ciliari_s
Rare - Michigan; Threatened - US Threatened - Michanan

Threatened - Michigan

Ram's-head lady's slipper Orange fringed orchid
Sedge

Nabitat Boss or swamp sandy soil
Habitat: Rich deciducws woods and rocky slopes. Habitat: Damp, mossy woo.Is; Logs.

in woods, thickets, etc.

1. ate Ar- - June. Late May - June.
(No longer being considered for
US " threatened" status.)

Habenaria flava (L.) Carca teorsa (Howe)
Habcnaria leucophaea (batt.)
1hreatened - Hictilgan, US

Rare - Mic higan; Threatened *3 Threatened afishigan

Prairie Iringed orchid
Tubercled orchid Sedge

Habitat: Wet prairie; openliabitat: Vet woods; swamps.Habitat: Swampy woods, bottomlands. (tamarack) awamps; bogs.
April - "arly July.June - September. Mid-June - August.

(No longer + ting considered for
US " threatened" status.)

Habenaria leucophaea (Nutt.) Sisyrinchium atlanticum (Bickn.) Berkmansia syzigachne (ftcudet.) Fern
Threatened - Michigan

Threatened - Hithigan.
12 Threatened - Hithigan, US

Prairie fringed orchid Blue-eyed grar,s Slough grass

Habitat: Wet prairie; open (tamarack) swamps; bogs. llahitat: Damp-drf meadows; marshes; low woods. Habitat: Wet areas,

Hay - July.
,i

Mid-June - August.

I Diarrheca americana (Beauv.) Stipa comata (Trin & Rupr.)
| Trillium viride (Beck.) Threatened - Michigan

Threatened - Nichigan
Threatened - Hithigan

1

Habitat: Shadea riverbanke and woods. Feathergrass, speargrass
1
'

Tr: Ilium July - September. Habitst: Dry soil.
Habitat: Rich woods. April - May.

.

l.indcrnia anagallidea (Nichan.) Asclepias hirtella (Pennell) Woodson
Threatened - Hishigan

threatened - Nichigan,
'

'

Hilkweedi

False pimpernet ,

; ..

Habitat: Open areas, prairies,Habitat: Daw shores, sands.
| ticids, waste grouni

'

June - October,
4,

!
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MAMMALS BIklis REPT11*7 AND AMPillBIANS

Synaptomys rooperi, (Baird) Falco peregrinus (Tunstall) Haliacetus leuroreplyalus (l..) El_aphg obsoleta (Say)
Threatened - Mitleigan Endangered - Hac higan, US Threatened - Michigan, US Threat ened - Mic higan

Southern bog lemming Peregrine falcon Bald eagle Black rat snake

Habitat: Monst, ggggsy areas; Habitat: Migrates south along Habitat: Seldom found far from Habitat: Mahitat ,leeavy grass cover beac hes, hunts over wooded water (eg, lakes, large varies f rom rocky',f A'
s eas, open count ry and coastal rivers, coastal areas). Lerge timbered hillsetes to
areas; feeds an birds; trees are used for nesting; fla farmlands and
migraut only. food staple is fish.. Feeding coastel plains. Woodiv.s

habitat may be found on or near and agrievitural lands
Plant sate. Nests in Saginaw in the study area could
County; no recent records of providehabitgtg ior .

this species nesting in Bay or this species
Midland Counties have l>cen found.

Hirrotus pinetorum (IsConte) Dendroirt kirtlandii (Baird) Circus cyaneus (L.)
Threatened - Removed from 1979-1980 EndangercJ - Mithigan, US 'hreatened - Michigan
Nachigan list in rabruary 5, 1980
revision. Kirtland's wanbler Marsh hawk

Pine vote Habitat: Very specific Habitat: Marshes, grassy swales
nesiing requir ments which and open field are required for

liabi t a t : Grassy areas at edges include dense young stands of feeding on staple foods such as
12 of woodlands; deciduous forests jack pine on Grayling sand. frogs, snakes, trayfish, large,

with thicg jayer of duf f; Suitable nesting habitat is insects and some small birds.
orchards. not foun/ at the Midland site. Low meadow = and marshy areas are

May possibly see this bird as suitable for nesting sites,
a migrant, but unlikely. where shrubs and ta:1 weedy

growth afford concealment.
Seen in migration on the
transmission right-of-way

Phalacrocoras auritus (issson) Pandion haliaetus (L.)
Endangered - Micnigan Threatened - M*ehigaa
inst

esprey
Double-crestcJ cormorant

Habi.+'* Nests in areas with
Habitat: Inhabits a; eas with extcut ave bodies of clear water
large bodies of water, where it with elevated nest site- Food
feeds primarily on fish and staple is fish. No suitable
trustaceans. Has beese st =n on nesting sites appear to esist in
Plant cooling pond. the study area. Observed during

197 8 crological survey, Imt r 4L
diring 1979 or 1980 preciper-
ational monitoring.
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Sterua h(rundo (L.) Lanless lindowicLanens, (L.) .
Endangered - 1979-1980 Michigan _ Threatened - Michigan _
list,

a

Loggerhead shrike
; Common tern
i liabitat: Inhabits open cosentry - *'

Nabitat: Creat Lakes and
over large inland takes. Mas been

. with woody growth for nesting
sites and lookout perches.(eg,

j;
observed at Plant coolirt pond. ' hedgerowm, scat tered t rees, fence

and utility poles and wiret).
Food consists of insects, some
mice and birds. . General habitati

'

requirements are met th y ghout
the Midland Plant area

!.
Accipiter cooperi, (Bonaparte)- Npireprogne caysia (Pallas)1 r

i Threatened - Michigan Threatened - Mat:igan
i list
! Cooper's hawk
4 Caspian tern
j Mabitat: Perches in dense, ,
! leafy crowns, hunts birds and- Isabitat: Fonsed he'5 c u stally

small mamals in yen farmland, and inland. Rous other sea3

FSvors scattered wedints inter- birds, eats ass; fish is main
! 32 ,

spersed with open farasand for diet. Mas L.en observed at >

nesting. Mas been seen near Plant. cooling pond.>

I

the Midland site.
|

f

Buteo lineatus (Gmelin)
; Thacatened - Michigan
.

Red--houldered hawk-

Habitat: Nests and feeds in and
i

, around swamps, river bottoms,
and other wet woodlands, and is '

t common in farmius country in
j small woodlots, which provid"

.

acceptable (but not preferred)
'

nest sites. Midland Plant area
could provide nesting sites,

I and food sources. Nests in
) Saginaw County; no recent recordt
' .

of this species nesting in Bay or *

| Midland CounL 6cs have eseen frz**d.
;

j (a)Endanacred or threatened status in Michigan according to the February %,1980 revision of rules promulgated under Act 203 PA 1974. Plants no lenger being
|g considered for 11S listing are noted, the thange in status having been published in the Federal Register Monday, Deccaher 15, 1980, pp 82480-82569.i (b) Occurrence based on historical records for t he t ri-couuty area.

(c)May be toustd in the tri-county area on the basis of habitat requirements.
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4.3 RESOURCES COMMITTED

Construction of the Midland Plant and associated transmission facilities

requires the commitment or loss of some land, water, biota and material

resources. These resources and the implications of their commitment or loss

are discessed in the following sections.

4.3.1 Land Resources

4.3.1.1 Plant Site

The main power block, cooling pond, support facilities, laydown areas and

transmission lines have, or will, utiliza most of the land on site (1,235

acres, 500 ha). Of this 1,235 acres, approximately 880 acres (356 ha) are
- taken up by the cooling pond, 23 acres (9.3 ha) by the main power block and

the rest *_.y roads, railways, dikes, other structures and construction laydown.

All of the land on site is potentially irretrievable at least for uses that

were practiced prior to Plant site development. All of the topsoil has been

removed from the cooling pond and other areas; hence, a return of the land to

agriculture or forest lands following der;ur.4 ssioning is not readily feasible.

In addition, water in the cooling pond will have deposited nigh concentrations

of dissolved solids in the subsoil, which would add to this land's future

unavailability for agriculturc cr forest uses. Some land (about 200 acres, 81

ha) that is used for construction laydown and buffer zones will be landscaped

or allowed to revegetate racurally.

The loss of the 1,235 acres (500 ha), which was about 50% agricultural land

and 50% land in natural to semi-natural state, represents about 0.016% of the

agricultural land and 0.028% of the land in a natural condition in the East

REVISION 12 - JUNE 1981 4.3-1

.\c,/<
. . ..

~



.

MIDLAND 1&2-ER(0LS) s
c.

Central Michigan Planning and Development Region (ECMPDR)(I) The ECMPDR.

2includes 14 counties and more than 8,700 square miles (22,500 km ) in the

east-central portion of the Lower Peninsula of Michigan. Agriculture

represents 61.3% or 3,446,080 acres (1,394,609 ha) of the total land area

included in the ECMPDR and natural lands (forest and wetlands) include 35.7%

or 2,004,640 acres (811,267 ha). The Midland Plant is located near the center

of the ECMPDR.
'

.

The soils that made up the agricultural portion of the site were rated as

highly productive; while soils occupied by natural vegetation were rated low

in productivity.

4.3.1.2 Transmission Fac lities Construction

Environmental assessment for transmission facilities is discussed in Section

3.9.4. A summary of the extent of utilization of land resources follows.

Tittabawassee Substation is an existing facility which will serve as an

interconnection between the Midland Plant, Units 1&2 -lectric generating

facilities and the Consun.crs Power Company integrated electric system. There

will be no physical change in the 14-ac 2 (5.7-ha) size of the fenced

enclosure. Railroad right-of-way, including a 50-ft (15.2-m) wide spur to

serve the substation, occupies 4.3 acres (1.7 ha). Existing public road and

driveway right-of-way oce ;)ies an n'ditional 3.0 acres (1.2 ha) of the

substation rite. The total eacth disturbance on the subatr+ ion site wil: be

less than 0.4 acre (0.2 ha) due to construction of one 138 kV tower and five

345 kV towers and installation of four wood poles. It is assumed that the

above land can be reclaimed for previous uses following d wommissioning.

REVISION 12 - JUNE 1981 4.3-2
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As stated in Section 3.9.4, towers will be located within an existing corridor

between Tittabawassee Substation and the point of connection with the Kenowa-
~

Thetford 345 kV Line. Towers will be located to avoid disturbance of

.arcliaeological sites identified by University of Michigan archaeologists

(refer to Appendix 2.6C). A total of 5.6 acres (2.3 ha) will be disturbed for
12

construction of towers within the corridor. These 5.6 acres will be lost to
'

existing uses for the duration of line operation. However, this commitment of,

land is not irretrievable.

Less than 0.4 acre (0.2 ha) will be disturbed by the towers required for tae

12 138 kV Midland start-up circuits. One tower each will be located on public

lana (Ci.ty of Midland, Saginaw Road-Waldo Road interchange) and Dow Chemical

y, Company river frontage. The remaining towers and poles will be located on
,f

' site or on Consumers Power Company land asse:iated with the Tittabawassee
<

Substation site.

Part of the Midland Plant 345 kV Line right-of-way will cross Dow Chemical

Company lands. A major part of this right-of-way was formerly reserved for

railroad sidings. Less than 1.0 acre (0.4 ha) of newly disturbed land will be

added for tower construction since many towers will be located on fill
,

established for Dow pond containment dikes.

The accumulative impact of construction activities for transmission facilities

f will be minor and temporary. For all transmission facilities associated with

12 |the Midland Plant, less than 8 acres (3.2 ha) of land will be lost to present
.

uses by construction of 190 towers and 16 wood poles.

(~\
? 4

V.
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4.3.2 Water Resources

Some commitment of water has been, and is, required during construction of the

Plant but losses are negligible and result caly in a redistribution of water

resources. In addition to using the City of Midland water supply, water

needed for construction purposes has been obtained from wells that were

12| drilled on site. Water for initial filling of the cooling pond was obtained

from the Tittabawassee River in accordanct with limits set forth in Table
.

6 3.4-6. The Tittabawassee River was dredged and widened by 100 feet (30.5 m)

for approximately 2 miles (3.2 km) adjacent to the Plant to compensate for the

floodplain that was lost due to the construction of the Plant and cooling pond

(see Section 4.1.3).

4.3.3 Biotic Resources

Irretrievable loss of aquatic biota d 2 ring construction has been addressed in

12 | Section 4.1.3 and in the FESI ) and RS(3)
.

,

Irretrievable lov of terrestrial biota during construction has been addressed

12 | in Section 4.1.1, and in the ASER(') and ERS(3) It is assume ( ' hat the.

aajority of wildlife and vegetation have been displaced and/or destroyed in

the construction area of 1,235 acres (500 ha).

4.3.4 Material Resources

4.3.4.1 Plant Construction Materials

Concrete and steel constitute the bulk of materials used for construction of

the Midland Plant, but many other material resources are also incorporated

into the physical Plant.
.

REVISION 12 - JUNE 1981 4.3-4

L . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



A

MIDLAND 1&2-ER(OLS)

7
! i
'% j

Although materials used for construction of the Plant are mostly depletable

resources, some of the materials are of sufficient value that their recovery

at the end of the Plant' life may be desirable. However, radioactive

contamination of a portion of these materials m'ay not permit recovery. Some

materials inside the containment will be directly exposed to neutron radiation

and will become radioactive. Other materials not exposed to neutron radiation

can be decontaminated and recovery is feasible. The materials used in Plant
k' " construction which may not be amenable to decontamination and reuse constitute

a small fraction of the available material resources.

Construction materials are generally expected to remain in use for the full
.

life of the Plant. There will be a substantial period of time before terminal
,

<-~3 ' disposition must be decided. At that .ime, mat.erials that are precious
(
\- # metals, strategic and critical materials, or materials having small natural

reserves will be considered individually and plans will be made to recover and

recycle as much of these material resources as is feasible.

4.3.4.2 Transmission Line Construction

The basic' commitment of material resources for transmission facilities

consist: of galvanized structural steel for towers and substation structutes,

concrete for foundations, and conductor and switchgear for the substation.

While the external dimensions of Tittabawassee Substation will be unchanged,

it will be necessary to add nine 345 kV air circuit breakers, twelve 345 kV

disconnect switches, 2.7 metric tons of aluminum bus, 125.2 metric tons of

3galvanized structural steel and 595 cubic yards (455 m ) of foundation
7

(J) concrete. In addition, an appropriate amount of hardware and porcelain

insulators and bushings will be required.
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A total of 32.1 miles (51.7 km) of 345 kV tower line and 2.9 miles (4.6 km) of

combined 158 KV pole and tower line is required for the transmission lines

assaciated with the Midland Plant. A total of 2,635 metric tons of galvanized
12

3tower steel will be required as well as 590 cubic yards (451 m ) of concrete

for fcundations. In addition, 16 wood poles of 70- to 90-fcot (21- to 27-m)

length will be required. A total of 1,793,405 feet (646,631 m) of 1,431 kemil

ACSR (45/19), weighing 1,318 metric tons, will be required. A total of 84,015

feet (25,608 m) of 2,156 kemil ACSR (84/19), weighing 96 metric tons, will

also be requ'. red. In addition, 30,221 feet (9,211 m) of 336.4 kemil ACSR

(26/7), weighing 6.3 metric tons, will be required to complete the

Itransmission lines. An estimated 21,860 insulator units will be required,
12

along with appropriate :tardwa e, to attach conductors to the 199 poles and

towers.

.

1

O
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5 ENVIRONMENTAL EFFECTS OF PLANT OPERATION

'

5.1 EFFZCT3 0F OPERATION OF HEAT DISSIPATION' SYSTEM
'

Throughout this Section temperature is given in English units as it is stated

in the corresponding stand.ird or regulation. For conversion of temperature to
w.
.I.. setric units, the following formula may be used: 'C = 5 (*F - 32)/9.

5.1.1 Effluent Limitations and Water Quality Standards
,

5.1.1.1 S tate

, The State of Michigan has not pronulgated specific effluent limitati~ons or

guidelines gcverning point source wastewater discharges to receiving waters.

.12 However,. Rule 323.2137 of the Michigan Admini 2trative Code (Michigan Water,

'{
- (_ / Resources Ccamission General Rules. Part 21) provides that conditions of

National Pollutant Discharge Elimination System (NPDES) permits issued by the
?*

MWRC shall be adequate to insure compliance with effluent limitations

12 promulgated by the US Environmental Protection Agency (EPA) and shall include
!

.such other more stringent limitations necessary to meet applicable State water
,

quality standards (refer to Appendix 5.1A). As a result, this rule

incorporates by reference the federal effluent limitations discussed in Sec-

tion 5.1.1.2.
|

State water quality standards for Michigan surface waters of the State of

17 Michigan were adopted by Michigan on November 13, 1973 and approved by the EPA

on November 26, 1973. These standards are contained in the Mich: 'n

Administrative Code as 3ules 323.1041-323.1116 (Michigan Water Resources

('')/ Commission General Rules, Part 4, refer to Appendix 5.1A). These water
's_-

quality standards establish water quality requirements for Michigan's surface
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waters that will protect the public health and welfare, enhance and maintain

water quality and protect the quality of waters for selected uses.

As part of the water quality standards, the IWRC has established certain

designated uses for waters of the State. All waters are protected for their

designated use while waters with multiple designated uses are protected by the

limitati>ns of the most restrictive use. The designated uses for the lower

Lake Huron Basin are ideptified in Rules 323.1100-323.1115. As a minimum, all

waters of the State are protected for agricultural uses, navigation,

12 industrial water supply, public water suppl.y at the point of water intake,

warmwater fish and partial body contact recreation. Certain waters that are

designated as trout streams by the Director of the Department of Natural

Resources are protected for coldwater fish. In addition, selected impoundruent

and portions of streams as well as inland lakes are protected for total body

contact recreational use.

The remaining rules in the Water Quality Standards are established to protect

the~ designated uses identified in Rules 323.1'0-323.115.

Rules 323.1069 .1082 of these State standards establish heat load limitations

for receiving wate- bodies, which vary depending on the designation of the

water body. The Tittabawassee River has been designated as a river capable of

supporting warmwater fish; discharges to such streams must not raise the

natural temperature of the river more than 5 F in the surface one meter at the

12 edge of a mixing zone established by the MWRC. It is specified that the

points of temperature measurement normally shall be in the surface one meter.

Monthly maximum temperatures in F at the edge of the mixing zone for streams

capable of supporting warmwater fish are also specified as follows:

REVISION 12 - JUNE 1981 5.1-2
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41 40 50 63 76 84 S5 85 79 68 55 43

The above standards are based on the 90th percentile of occurrence of natural
,

water temperatures, plus the increase allcwed at the edge of the mixing zone,

and, in part,;on long-term physiological needs of fish When natural water

temperatures exceed the 90th percentile occurrence, the monthly maximum

temperatures may be exceeded for short periods. Temperature increuses during

these period, may be permitted by the MWRC, but in all cases shall not be
~12

greater than the natural water temperature plus the increase allowed at the

edge of the mixing zone.
.

Rule 323.1051 states that Total Dissolved Solids (TDS) in the waters of the

(m
.

State (outside of the. mixing zone) shall not exceed a concentration of 500).
LJ

ag/l as a monthly average nor more than 750 mg/l at an.r time as a result of

discharge at controllable point sources. Other water quality limitations are

also included in the standards, but expected discharges from the Midland Plant

.are not significant in the context of the limits designated.

5.1.1.2 Federal

Federal effluent guidelines for steam-electric power generating point sources

are published in 40 CFR 423. Effluent guidelines applicable to the Midland

J 2| Plant are found in 40 CFR Sections 423.12 .14 (refer to Appendix 5.1A).

. Pursuant-to the decision in Appalachian Power v Train, 545 F2d 1351 (1976),

subsections 423.12(a), 423.13(1) and 423.13(m) have been set aside and

remanded to EPA for further consideration. Section 423.12 established

~ (,-s) effluent limitations which must be achieved by July 1,1977. These
. s

v
! limitations represent the degree of effluent reductions achievable with the
!

!
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application of "best practicable control technology currently available."

Section 423.13 establishes effluent limitations which must be achieved by

July 1, 1983. These limitations represent the degree of effluent reductions

achievable with the application of "best available technology economically

achievable." Plant design has taken into consideration the effluent

limitations set forth in both Sectious 423.12 and 423.13.

The limited discharge from the Midland Plant to the Tittabawassee River will

not affect the quality of water in any other state or states.

5.1.1.3 License Conditions

In addition to the effluent guidelines and thermal standards described above,

Consumers Power Company has also agreed to ocher license conditions as

required in the Midland Final Environmental Statement (I) as follows:

7. The conclusion is that the benefits to be derived from
operation of the Midland Plant Units 1 and 2 outweigh
the adverse effects identified in this statement. On
the basis of the evaluation and analysis set forth in
this Final Statement, and after weighing the
environmental, econonic, technical, and other benefits
against environmental costs and considering available
alternatives, it is concluded that from the standpoint
of environmental effects the action called for is the
issuance of a construction permit for the Midland Plant
Units 1 and 2, provided the applicant takes the
following additional actions:

a. Modify the cooling water intake structure design to
allow a reduction of the intake flow velocity to
less than one foot per second to minimize fish loss
(see Section V, Page 16).

b. Relocate the 138 kV transmission line from the Dow
South Substation so as to utilize the same river
crossing as the 345 kV lines (see Section V, Page
8).

c. At least two years prior to Plant operations,
initiate an ecological (including radiological)
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study of the site and environs to establish base
|,

line values. The study should have a scope and |frequency which will: '

1. Identify the economically and environmentally
important species, determine their abundance and
life history when pertinent to the site, and
define the extent and location of their habitat;

2. Characterize the ecological community, defining
the community structure with special attention
to stability or fluctuations; and

3. Obtain backgrcund data on the radioactivity in
important indicator organisms (see Section V,
Pagez 13, 21 and 33).

d. Develop a surveillance and monitoring program of
significant parameters based upon the ecological
study which wili document the impact of the Plant

-operations upon the ecology of the site and
e2virons. The ecological surveillance and
monitoring program actions to be developed should

h)- serve to identify actual effects on the environment
from Plant operations (see Section V, Pages 13, 21

\/ and 33).

e. Growths of nuisance algae in'the pond must be
controlled. If biocides are used, the pond blowdown
must be suspended during the interval necessary for
biocide degradation to acceptable discharge
standards (see Section V, Page 17).

f. Prevent any discharge which would result in
increasing the phosphorus concentration in the river
above 0.05 ppm (see Section V, Pages 18 and 20).

g. In order to assure that the chlorine residual in the
river is negligible, the concentration in the pond
blowdown must be limited to 0.05 ppm (see Section V,
Page 18, and Section V, Page 20).

Only four of the seven license conditions (requirements 7(a), (b), (c) and

(d)) were incorporated in the construction Permits No CPPR-81 and CPPR-82

)issued December 15, 1972 by the Atomic Energy Commission (AEC) The.

-remaining three license conditions (7(e), (f) and (g)) relate to operation ofjs
.| 1

\~ / the facility.
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5.1.1.3.1 Chlorine

Recommendations 7(e) and (g) are directly related to each other as the biocide

considered for control of nuisance algae in the pond is chlorine. Federal

effluent guidelines for free availaule chlorine are published in 40 CFR,
~

Section 423.12. These guidelines limit the maximum free available chlorine

concentration discharged to 0.5 mg/l and the average free available chlorine

concentration to 0.2 mg/1.
.

The MWRC Rules contain no chlorine standards or limitations. Rather, Rule

323.1082 establishes "a mixing zone to achieve a mixture of a point source

discharge with the receiving waters . This Rule also provides "as a"
..

minimum restriction the toxic substance 96 hour TL, for important species of

fish or fishfood organisms shall cot be exceeded in the mixing zone at any

point inhabitable by these organisms, unless it can be demonstrated to the

MWRC that a higher concentration is acceptable."

! Under the guidance offered by Rule 323.1082, the MWRC had adopted the policy,

8 in State-issued NPDES Permits, of limiting the intermittent discharge of total

residual chlorine from steam-electric plants to 0.5 mg/l through June 30, 1977

and to 0.20 mg/l and 0.04 mg/l (dependent upon water temperature) after

July 1, 1977. However, the MWRC has provided dischargers the opportunity to

demonstrate that chlorine concentrations higher than the Julf 1, 1977 limits

are acceptable. On January 13, 1977, Consumers Power Company submitted a

chlorine demonstration study (3) to the MWRC for all of its generating plants.

As a result of this demonstration study, the MWRC in 1978 established new

8 chlorine limits for Company facilities. The Company believes these new limit:,

are sufficient tc allow effective condenser cleaning without the need to
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dechlorinate or make other operational changes, however, the Company is

9 permitted to use certain dechlorination techniques to achieve the. applicable

limits.

8 The new limits restrict the discharge of total residual chlorine to receiving

waters to 0.20 mg/l as a daily average computed on a monthly basis and to 0.30
'

9 mg/l as a maximum at existing steam-electric plants when chlorine application

time does not exceed 160 minutes in any 24-hour period. Associated with these

new limits has been an additional requirement that the Company conduct a

8 year-long study of the percentage of free chlorine discharged to the receiving

waters at each of its existing steam-electric plants. Upon completion of this

study, these limits will either be retained or modified by the MWRC.

It~is expected that the chlorine concentration in the cooling pond blowdown

8_|fromthe,MidlandPlantwillbewithintheserevisedlimits. If necessary, the

pond blowdown will be suspended, as suggested in Recommendation 7(e), until

the biocide (chlorine) degrades to acceptable discharge levels.

5.1.1.3.2 Phosphorus

The Federal Effluent Guicelines contain no applicable phosphorus limitations

with regard to either the recommended limit of river concentration of

phosphorus of 0.05 mg/l as found in 7(f) or the agreement (') reached between

Consumers Power Company and AEC Regulatory Staif Counsel Thomas F Engelhardt,

whereby the 0.05 ppm in river concentration of phosphorus was rescinded in

favor of a total discharge limitation of phosphates not to exceed an average

of 35 pounds a day, exclusive of pond reconcentration of existing levels in

the river. The Guidelines do, however, provide some guidance by establishing '

allowable phosphorus concentrations for cooling tower blowd >wn as published in

REVISION 12 - JUNE 1981 5.1-7
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40 CFR, Section 423.13. These guidelines establish a daily maximum phosphorus

concentration of 5.0 mg/l and a monthly average concentration of 5.0 mg/1.

MWRC Rule 323.1060 addresses plant nutrients. The Rule states in part:

" Phosphorus which is or may readily become available as a olant nutrient shall

be controlled from point source discharges by the application of meth-ds

utilizing best practicable waste treatment technology for control of total

phosphorus, with the goal of achieving a monthly average effluent
,

concentration of 1 milligram per liter as P."

5.1.2 Physical Effects

: Cooling po::d blowdown is discharged at the south bank of the Tittabawassee

River. The blowdown enters the river as a 30-inch (76-cm) diameter jet (or

jets) perpendicular to the river and rapidly mixes with river water through a

3 jet entrainment process. The Dow Chemical Company also discharges its

effluent at the south river bank. The Dow Chemical Company discharge is about
,

300 feet (91 m) upstream from the Plant blowdown discharge structure as shown

in Figure 5.1B-1. A thermal plume is formed bf these two discharges along the

south bank of the Tittabawassee River. FieldobservationofThebowChemical

7 | Company discharge and physical model testing results ir.licate that both The

Dow Chemical Company's tertiary pond discharge and the Plant blowdown achieve

full vertical mixing with river water. Thus the plume is only two dimensional

3|withequaltemperaturethroughouttheriverdepth.

A physical model is used to determine a set of maximum allowable blowdown

flowrates over ranges of blowdown excess temperatures (temperature of the

7|effluentlessambientnaturalrivertemperature)andriverflowssothatthe
size of the resultiag thermal plume is within State of Michigan Water Quality
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' Standards. . Details of'thW-physical model and test programs are' described in

dpp.adix5.1B-1andinthefinalreportofthephysicalmodelstudy(5)andin.12-

7

,'the final cooling pond operation study (Sal The independent variables used ine .

:he physical model test program are: river discharge, Plant makeup flowrate,

i9 planc blowdown (blowdown temperature. less ambient river temperature) excess
~

-temperature; total: dissolved solids concentration, flowrate, and excess

itemperature of The Dow Chemical Company effluent. Values of these variables
.

~

and the maximum allowable blowdown flowrates obtained from the model tests arec
,

listed in Table 5.1-1. The isotherms for the wo: st case of each of the river
~ '

: flows tested are shown in Figure 5.1-1 through Figure 5.1-5. In all cases,
*

thermal pluttes defined by the 5*F (2.8*C) irotherm will not contain more than

25%.of the" river cross-sectional area or volume of river flow at any transect

h }Y-
Lon an 3verage temperature basis which is in accordance with the State of

'12| M..chigan Water Quality Standards and the thermal plume lengths are limited to

1,700 fect'(515 m).

.Durin'g normal Plant operation, because of frequent changes in some of the

-independent variables, especially the river flow, an automatic control system
|

is used to ceasure the independent variables, to calculate the blowdown

-flowrate, and to set the valve openings for the calculatcd blowdown flow. The

.9|.coolingpondblowdown shal;. comply with Michigan Water Quality Standards

3|'regarding temperatures, TDS, mixing zone length, and width. The cooling pond

is generally kept full when possible and therefore blowdown may be voluntarily

restricted when makeup cannot keep up with pond water losses caused by
>.

9 ' evaporation and seepage. The cperation of the cooling pond is simulated on a

daily basis over an 82-year period. The physical model test results togecher
n/\
-Q/

'
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9| with the following restrictions on the timing and the flowrate of blowdcwn I

were used in the simulation: I

3 a. Set blowdown flowrate to zero if the measured natural river

temperature exceeds the allowable monthly maximum temperatures.

9| b. After full mixing, at Freeland Bridge, the combined contribution of

3 TDS from both the Plant blowdown and The Dow Chemical Company effluent

shail not cause the river *1DS concentration to exceed 500 ppm.

c. When discharging, blowdown flowrate should be within tha range from 5

9 cfs to 220 cfs.

The simulation results indicate that the blowdown discharge is most likely to

3 | be continuous during March, April and May. For the remaining months, the

blowdown discharge may be intermittent. During periods of blowdown, the

9 thermal plume will not be longer than 1700 feet (515 m) and will comply with

the 25% river cross-sectional area or volume of flow limits of the Water

Qaality Standards on an average temperature basis.

5.1.3 Biological Effects

During the operation of the Midland Plant, the removal of heat will be

accomplished by a closed-cycle system incorporating an 880-acre (356-ha)

cocling pond containing 12,600 acre feet of water. The heat is dissipated

from the cooling pond to the atmosphere by radiation, evaporation and

convection.

Assessment of the impact of Plant operation on the aquatic system is based on

the conceptual design of the circulating water system and condenser design
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characteristics '(refer to Section 3.4)~and the biological analyses of the

Tittabawassee River presented in Section 2.2. During Plant operation the

impact on aquatic life occurs during.the makeup cr blowdown phases. Makeup

. water pumping 'is ' limited by the flowrate of the Tittabawassee River (refer to
- Section 3.4) and will approximate 5% of the river flow for average year

conditions (0) Aquatic' studies conducted during 1977(7) ,'1978(7a) and.

1979( ) demonstrated that the Tittabawassee River in the vicinity of the12

Midland Plant is an improving ecoaystem capable of supporting more diverse

aquatic populations than reported in earlier studies (O'9) The impacts of.

Plant operation ~ on aquatic systems are related primarily to impingement and

entrainment losses, and thermal and chemical effluent effects. Since most of

the circulating water cooling is accomplished by the cooling pond and, because

only a small portion of the river is used for makeup, these impacts are

expected to be relatively small. .

5.1.3.1. Entrainment Effects

|

' Planktonic organisms such as phytoplankton, zooplankton, ichthyoplankton,

macroinvertebrates and minnows may be drawn through 3/8-inch (0.95-cm)

openings in the. traveling screens and subsequently subjected to the

! mechanical,-thermal and chemical effects associated with the condenser cooling

system. It is assumed that many entrained organisms in the makeup water flow

(average approximately 5% of . river flow) will be eventually killed.

12 The distribution of planktonic organisms in the river is not uniform and

concentrations are known to differ with location in the river and season of

the year ( , b) Because of changing river characteristics and an incomplete.

preoperational biological data base, it is not currently possible to estimate

.
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these' losses. However, the number of organisms entrained and killed is

expected to be negligible in comparison to the total river population.

Species identifications and determinations of concentrations of organisms

pumped into the pond with the initial filling were made by CMU in 1978(78) .

12
Many of the organisms will survive Plant operation, reproduce and may return

to the river as part of operational blowdown. However, during periods of full -

operation, the thermal, chemical and mechanical stresses exerted in the

cooling pond and during condenser passage may limit the blowdown's

contribution to the river. The average monthly temperatures for the

Tittabawa.-see River, predicted monthly cooling pond surface temperatures, and

the differences are listed in Table 5.1-3.

5.1.3.2 Impingement Effects

The makeup intake structure is located adjacent to the south bank of 5.

12| fittabawassee River and has a maximum withdrawal capacity of 270 cfs when all

three makeup pumps are in operation. The intake structure is designed to

provide a " sweep velocity" across the face of the intake screens which is

anticipated to minimize impingement by carrying fish past the intake (10) .

Maximum average approach velocity of water toward the screens is designed not
12

to exceed 1 f t/s (30 cm/s) and most of *.he time will average approximately 0.5

ft/s (15 cm/s). The low approach velocities and higher river velocities

passing alongside the screens (1.5 - 2.0 ft/s) (45 - 60 cm/s) as well as the

intermittent withdrawal water for makeup will help insure that incidence of

fish impingement is minimal. As reported by CMU( *), pond fill took place

12
during the spring (April-May) of 1978 and winter (November-December-January)
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of '1978-1979. - Durir.g spring 1978 approximately C0% of the pond was filled

with the -reraining volume pumped during the winter of 1978-1979. Spring

impingement resulted in 1,256 fishes weighing 22.3 kilograms (49 pounds).

12 Young-of-the year rock bass (Ambloplites rupestris) made up 66.3% of- the

numerical spring collection. During the winter 46,964 fishes weighing 314.6

-kilograms (692 pounds) were impinged. Young-of-the year yellow perch (Perca

flavescens)' comprised 94.6% of the number of fishes collected.

The intake structure and associated bank stabilization features serve as a

shade, shelter, feeding and spawning habitat for several species in the river.
,

12
Some of these species may occasionally be impinged but the net result should

be a gain in favorable fish habitat.

--
"

. [Q')
5 1.3.3 Thermal Effects

The thermal criteria for the cooling pond blowd'e . as stipulated by State of

Michigan Water Quality Standards limits the mixing zone of the thermal plume

' to not more than 25% of the river flow or cross-sectional area and that the

5*F (2.8*C)-isotherm of the plume will not exceed the mixing zone length as to

be defined.by MWRC. This thermal increment is greater than the variation of

the natural stream temperature but normally within the tolerance limits of

most fish currently inhabiting the river in the vicinity of the Plant (refer

to Section 2.2). During operation, the species composition of fish and

| invertebrates in the thermal plume area may shift slightly towards the more

heat tolerant species (8) However, a measurable change is not expected due to.

12
the intermittent nature of the discharge and the rapid mixing of the effluent

;-,3 (refer to Section 5.1.2) and relatively small mixing zone arca.
$ I-
v

L
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When the thermal effluent is present, it may attract some individuals and be '

avoided by others. Carp, channel catfish, sunfish and bullheads are attracted

to warmer temperatures (II) and may become more abundant in the plume area.

Migrating species (white sucker, northern pike, walleye, gizzard shad, yellow
12

perch and chinook salmon) will have 75% of the cross-sectional area of the

stream to avoid the effluent during both upstream and downstream movements.

Due to the intermittent nature of the discharge, minimal attraction to the

area is anticipated.

Fish that inhabit the thermal plume area and become acclimated to it may be

subjected to stress when blowdown is terminated. Temperature drops occurring

when blowdown ceases may be sudden but not necessarily stressful, depending

12 upon the AT between the effluent and the river. In any case, mobile organisms

such as fish have the ability to remain in the thermal plume and become

gradually acclimated to the cooler river water as the plume is mixed and

dispersed downstream. Temperature changes of the blowdown during Plant

12| shutdowns should be gradual because the pond water volume moderates the

temperature decrease.

12

It is conceivable that plankton production in the pool areas of the river

mixing zone may increase slightly due to the elevated river temperatures.

Also, the organic material and entrained plankton in the cc, ling pond will,

during blowdown, become an available food source to benthic inhabitants and

plankton-eating fishes in the river. Such conditions may bring about slight

increases in benthic production which, however, would be of a low magnitude in

relation to total river production in that vicinity (refer to Section 2.2).
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c Ecergence time,s of certain aquatic insects inhabi *ti..s the plume area could

12( be advanced due to the slight elevation in water temperature. This eTrly |

emergence would be limited to the thermal plume area and should not result in
s

any:adverselcag-term effects to populations of t' river in the vicinity of

the Plant.

5.1.4 P.ffects of Heat Dissipation Facilities

. 5.1.4.1 Frequency of Fog Occ*irrence

Evaporation of water from the cooling pond will increase the ambient water

vapor in the immediate vicinity of the pond. Under certain meteorological

. conditions, the evaporation may cause the air in contact with the pond to

become saturated. Subsequent cooling will cause water vapor introduced into,_

( s.)
b, / the~ air to-condense'and to become visible as fog, or more correctly, steam

fog. The frequency of occurrence of Pais- fog was estimated in two separate

and' independent analyses. In the first study (I ) analycical models and

studies from other cooling ponds in operation were used. The method of

analysis was based on a " Fog Index Number" defined as follows:

i.

Fog Index Number = 2T (5.1-1)
e -e

s a

! where
i-

|

AT = the tetperature of the water minus the temperature of the

ambient air.(*F),

e, = saturation vapor pressure at ambient air temperature
f-
! (millibars), and

b
Y\~/ e, = actual vapor pressure of the ambient air (millibars)

!
t

REVISION 12 - JUNE 1981 5.1-15

_ _ _ . - . - - -



.

MIDLAND 1&2-ER(OLS)

@
The Fog Index Number is multiplied by the probability of occurrence of fog as

a function of the Index Number to calculate the percent of time steam fog or

stratus occurs. This study combined fosr and stratus which is fog at least 50

feet (15m) above ground level. If natural fog exists, fog or stratus due to

the Midland pond is expected 14.8% of the time in winter. When natural fog

exists, pond fog only contributes to the density of the fog and not to the

hours of occurrence. On an annual basis the predicted frequency of this type

of fog is 8.4%. Without natural fog present, fog or stratus d"e to the

cooling pond is predicted 43.5% ef the time during winter months. On an

annual basis, the comparable frequency is 25% and the maxi:r.um frequency of

this pond-induced fog or stratus is associated with west-southwest winds.

The second analysis (13) yields frequencies of occurrence of different

categories of fog that relate directly to reduced visibility and does not

include stratus. Eight specific locations in the vicinity of the cooling pond

were selected (Appendix 5.1C). The calcul cions used a 6-year record (1949-

1954) of hourly meteorological observations made at Tri-City Airport. The

procedure invol' ed the determination, every 3 hours, of pond surface

temperature, sessible heat loss, and evaporative heat loss to the atmosphere

with a cooling pond performance modri developed by Ryan and Harleman(I .

According to the surface isotherm pattern produced by the Ryan-Harleman model

and the wind direction, the pond surface is divided into an appropriate array

of 40 contiguous 300 by 300 meter (984 by 984 ft) squares, each of which was

treated as a source of heat and moisture. The Gaussian diffusion equation is

used to calculate heat and water vapor diffusion from each of the sources to

each of the eight locations that are downwind from the pond for that hourly

calculation. Plume buoyancy effects are partially accounted for by using
'
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diffusiou coefficien,ts for the Brookhaven By (unstable) diffusion category i;r

plumes a- long'as thr7. remain over the pond. The guantities obtained from all

40 source squares are summed for each location.
.

The occurrence o'f- fog and' the amount of condensed water are determined from
t

Ih the standard saturation vapor pressure versus temperature relationship after

the new temperature is calculated by taking into account the diffused sensible

heat. Liquid water contents are converted to visibility by a relationship
from Houghton and Radford(I ) Finally, the results are tabulated according.

to seven' visibility categories (from less than 1/16 to 1 mile (0.1 to 1.6 km)

or more), month, and time of day for each location.

A Summary of the findings is shown in tigure 5.1-6 which is a map of the

/-s. cooling pond and its vicinity with the eight locations identified as A, B, C,T

V-
D, E, F, G, and H. Each location has three numbers. The first is the annual

average of the sum of the number of hours of fog due to the operation of the

cooling pond and the number of hours during which its operation would add to

natural fog and cause'a further reduction in visibility. The second number is

the computed average annual number of hours with fog specificelly attributable
i

to the nond. The third number is the computed average annual hours of fog at

below freezing temperatures. Like the first number listed, it is the sum of

; both the number of hours of fog due to operation of the pond and the number of

' hours in which its operation would add to natural fog and cause a further
;

reduction in visibility.

i'

'xcept for the three locations on Gordonville Road (along the south edge of,

!

.the' cooling pond) fog caused by the pond alone would have occurred on an.,_
/.

5 _)3 annual average of less than-50 hours per year. The three Gordonville Roadx

!- REVISION 12 - JUNE 1981 5.1-17
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locations have annual averages of 73, 82, and 98 hours per year, respectively.

s

The occurrences of coC .ag pond fog with tutural fog are all less than an

averag- of 200 hours per year except at two Gordonville Road locations which

have values of 216 and 270 hours per year. Of the total number of fogs that

occur, on an annual average, about 25% would occur with temperatures below

freezing for the locations nearest the pond (C, E, F, and G). For the

stations farther to the west (A, B. u D), the percentage varies from 16 to

18, while at Location H the percentage is only about 10.

Results of the more recent Portman-Weber (13) analysis that can be compared to

the earlier Bechtel study (12) (ie, number of hours of fog due to the operation

of the cooling pond) indicate that the Portman-Weber results are less

conservative and more realistic. The Portman-Weber results are also in

general agreement with ebservations made at the Dresden Nuclear Power Station

by Murray and Trettel, Inc(16) For nearly two full winters of observations.

at the cooling pond there, they found about 13 days each winter when "the

steam fog was observed to have remained at or near the ground and to travel

beyond the pond boundary for short periods of time . . The inland trave.. .

distance ranged from approximately 100 feet (30 m) to approximately 1.5 miles

(2.4 km)." Those observations are valid only for the Dresden pond for the

winters of 1972 and 1973. However, the general agreement of the Portman-Weber

results with such observations support their validity.

5.1.4.2 Icing Buildup From Pond Fog

Rime is a milky granular deposit of ice that forms when supercooled water

drops impinge upon expcsed surfaces. The Bechtel report (I ) predicts 0.4 inch

(1.0 cm) of rime deposition in 10 hours on poles and wires. Similarly, the
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report predicts an accumulation of 0.05 millimeter (0.002 in) in 10 hours on

road surfaces.

Results obtained from cbservations made at the Dresden Nuclear Power Station

by Hurray and Trettel, Inc(16) show that inland penetration of rime icing is-

less than 100 feet (30 m) from the cooling pond.

In conclusion, these studies have shown that fog frequency, inland

. penetration, and icing potential o' the steam fog originating from the cooling

Pond:is relatively infrequent and limited to the general area of the pond.

Fog and icing will not significantly affect the surrounding area with respect
,

.to potential damage to existing structures, residential occupancy, air traffic,

from nearby airports (including the Tri-City Airport), or traffic on nearby
'; -~g

) roads, except Gordonville Road which is immediately to the south of the pond.
- ./

~ Signs will be posted on Gordonville Rcad warning motorists about possible

icing on the road surface. Some icing damage may occur to the pond-screening

vegetation which would require periodic replacement. If such damage should,-

12 occur, Consumers Power Company will replace those plantings whenever proper
i

[ screening 'is no longer provided,
i

5.1.4.3 Noise From Service Water Cooling Towers

The projected noise levels due to the operation of the service water cooling

towers are low in relation to the ambient noise levels in the area of the

Plant, as_ described in Section 2.7, that no effects will result.

5.1.4.4 Effects on Ground Water

'[ ) As indicated in Section 3.3, there is no planned use of ground water during
V

operation of the Midland Plant.
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The design of the cooling pond dikes provides impervious cutoff walls down to

impervious natural material to prevent seepage of cooling water from the pond

into the surface sands outside the dikes. The impervious soils between the

surface sands and the deep artesian aquifer minimize downward seepage.

Therefore, it is anticipated that the operation of the Plant will have

1 | negligible effect on ground water.

.

O

O

O
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ENVIRONMENTAL PROTECTION AGENCY

EFFLUENT GUIDELINES AND S'I ANDARDS FOR
STEAM ELECTRIC POWER GENC'ATING

(40 CFR 423; 39 FR 36186, October 8,1974, Ef active November 7,1974; 40 FR
7095, February 19,1975: 40 FR 23987, June 4,1975: 42 FR 15690, March 23,1977; 43
FR 43025, September 22. 1978; 43 FR 44848, September 291978; 45 FR 37432,
June 3,1980; 45 FR 61619, September 17, 1980)

Time 40-#rotecIlenef theEnvitermeist any unit which is part of an electric ing tower basin cleaning wastes and
utRities system with a total net gener- blowdown from recirculating house serv.W WRONPeENTA1, ating capacity of less than 150 mega- Ice water systems. Sanitary wastes and

PROTECTIOp6 AGE.NCY air conditioning wastes are spec 1Scallywatts.
(FEL SNel (d) The term "old unit" shan mean n it included in low volume waste sources.

specnard.m eulo w NesAho any generating unit, subject to the pro- 140 FR 7095. February 19. 1975]
- visions of this part, of 500 megswatts (1) ne tes " ash bpwt water"

423-STEAM ELECTmc POWER or greater rated net generating capacity shan mean water used in the hydraulic
TUeG PotNT SOURCE CATEGORY which was first placed in service on or transport of either fly ash or bottom

Avrnoarrr: Secs. 301, 304 (b) and (c), before January 1,1970 c.nd any generat. sah.
sos (b) and (sh so7(c) and not(s) of the ing unit of less than 500 megawatts (j) The term " metal claantna wastes,,
Federal water Pouutton control Act, ne rated net generating capacity which was shan mean any cleaning compounds,
asnanded (se tr.sc ists, tatt.1814 (b) and first placed in service on or before Jan. rinse wate-s, or any omer waterbane
(c), tais (b) and (c),1317(c) and 1881(a)h utry 1,1974* tesidues derived from cimntna any metalse sens. 818 et esq.; Pua. L es-soo. (e) The term " blowdown" shan mean process equipment including, but not
Seahport N tinet Subcategory the mWmum discharge of recirculating . limited to, boiler tube cleaning, boiler *

[ 3 423,10 t* * "len description of water for the purpose of discharging ma- Sreside cleaning add air preheater
s

( / the senerseing unis seheategory. terials contained in the process, the fur * cleaning.
the provisions of this subpart are so ther bundup of which would cause con- g ,,once through coonns%'

*nble to discharges resulting from the $I water" shall mean water passed thmugh
had by best prac

fation of a generating unit by an es- the nwh cooling condensers in one or
is.hliahmertt primarHy engaged in the (40 Fil 7095, Fcbru.ry 19,1975| two pewes for the purpose of removing

.
wast i rest from the generating unit.generstion of electricity for distributton (f) The ter<1,, free available chlorine . ". The te:m -" recirculated coolingand aale which tosults primarHy from a wsW" shan mean water which is passedrfree a ilab

m
pecess utRising fossH-type fuel (coal, e ti ation me thrudgh the main cooling condensers forou, or gas) or nuclear fuel in c6- chlorine described in " Standard Methods for
tion with a thermal cycle etnploy5g the the Exammation of Wates and Wastewater"* the purpose of removing waste heettrom

the generating unit, passed through asteam-water system as the themody* page !!2 (13th edition).
camic medium. cooling device for the purpose of remov-

(g) ne tenn "mer*. land" shah ing such heat from the water and then
$ 423,11 Speelalised deEnitions, mean 100 sq m (1100 sq ft) or more per passed again, except for blowdown,

Por the purpose of this subpart; megawatt of nameMate generating through the main cooling condensers.
(a) Except as provided below, the capacity. [40 FR 7095 February 19,1975]

general definitions, abbreviations and (h) ne term " low volume waste . (m) The term " cooling pond" shanmethods of analysis set forth in 40 CFR sources" shall mean, taken collectively mean any manmade water impoundmentPart 401 than apply to this subpart. as if from one source, wastewater from which does not impeda the flow of a
(b) The term " generating unit" shall allsources except those for which spectSc navigable stream and which is used to

mean any generating urit subject to the limitations are otherwise established in remove waste heat fmm heated con-
| provisions of this part, except those unita this subpart. I4w volume waste sources denser water prior to returning the re.
l deSned below as small, or old- would include but are not limited to circulated cooling water to the main
I (c) The term "small unit" shan mean wastewaters from wet scrubber air pol.

condenser.any generating unit subject to the pro- lution cor. trol systems, ion exchange wa-
visions of this part, except a unit de- ter treatment systems, water treatment (n) ne term " cooling lake" shall
Sned below as old, of less than 25 mega evaporator blowdown, laboratory and mean any manmade water impound-
watts rated net generating capacity or sampling streams. Soor drainage, cool. ment which impedes the now of a navi-

|
(

(Sec. 423.11(nlll %
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g .ble stream and which is used to re- practicable control technology currently (7) The quantity of pollutants dis-

move waste heat from heated condenser available: charged in once through cooling water
water prior to recirculating the water to (1) The pH of an disenarges. except sha!! not exceed the quantity determined
the main condenser. once through cooling water, shan be by multiplying the How of once through

within the range of 6.0-9.0. cooling water sources times the concen-

142212 Ef!!aent ilniitations guidelines (2) There shan be no discharge of tration listed in the following table:
r presenting tlie decree of etHuent re" polychlonnated biphenyl compounds such as
duction attainable by the application those commonly used for transformer fluid. , , , , , , y,,3,,m im,,,of the be practicable control tech' [40 FR 7095, February 19,1975) chutensee concentranon concentrauonnology currently available. (3) The quantity of ' pollutants dis-

in) In establishing the limitations set charged from low volume waste sources Free sonnabis o.s ms!t o.2 mea
forth in this section, EPA took into ac- shall not exceed the quantity determined *Sa"a'

count all information it was able to col- by multiplying +he now of low volume
lect, develop and solicit with respect to waste sources times Le concentration
factors (such as age and size ot plant, listed in the following table: (8) The quantity of pollutants dis-
utilization of facilities, raw materialA charged in cooling tower blowdown shan

i manufactu.ing processes. non-water-

not exceed the, quantity determined by
' quality. environmental impacts, control Amare erder multiplying the Sov of cooling. tower

ud treatment technology available. charscNuo UYanEdaY e*cnNu"vNs blowdown sources times the concentra-energy requirements and costs) which snad not emend tion listed in the following table;
can cdect the industry subcategorization
and ediuent levels established. It is, how- T ss... . . . Im me t 30 met
evIr, possible that data which would on and Grme.. 2o mst 1s ms1

reuent Mattmu n A r-nescffect these limitations ;1 ave not been characteruce concentranoa concentrauce
available and, as a resul6, these limita-
tions should be adjusted for certain (4) The quantity of pollutants dis.
plants in this industry. An individual dis- sharged in ash trsnsport water suaH not chlon.s
charger or other interested person may exceed the quantity determined by multi-
submit evidence to the Regional Admin- plying the now of ash transport waW
istrator (or to the State, if the State has times th ncentration listed in the fol-
the authority to issue NPDES permits) lowing e.
th;t factors relating to the equipment total residual chlorine may be discharged
or facilities involved, the process applied. (40 FR'IO95* February 19,1975) from any unit for more than two hours in

or other such factors related to such dis- any one day and not more than one unit

ch'rger are fundamentally d15erent in any plant may discharge free avail-

from the factors considered in the estab* able or total residual chlorine at any one
time unless the utility can demonstrateitshment of the guidelines. On the basis Ag , vaines o t to the regional adminittrator of State, ifc,f such evidence or other available in* charactenst;e any one dar conneuuto dare the State has NPDES permit issuing au-formation, the Regional Administrator saan not exe*4

(or the State) will make a written find- thority, that the units in a particular
location cannot operate at or below thising that such factors are or are not Tss...... too ms.t. 30 met

fimr'smentally diferent for that facility ou and c1 . 2. 20 mat is mai level of chlorination.
compare <1 ta those speciSed in the De-
velopment Document. If such funds-

. (10) In the event that waste streams
mentauy difennt factors are found to (5) The quantity of poHutants dis * from various sources are combined for
exist, the Regional Adminhtrator or the charged in metal cleaning wastes shall treatment or discharge. the quantity of

i State shan establish for the discharger not exceed the quantity determined b7 each poHutant or pollutant property con-
| duent limitations in the NPDES permtt multiplying the now of metal cleantnf trolled in paragraphs (b) (1) through

either more or less stringent than the wastes times the concentration IIsted in (9) of this section attributable to each
!!mitations established herein, to the ex- the following table: controHed waste source shan not exceedtent dictated by such fimdantentaHy dif. the specified limitation for that waste
ferent factors. Such limitations must be aversne er daar source.approved by the Admintstratt,c of the refuent tradmum for values ror entrty
Environmental Protection Agency. 'Ibe charnesensus any m day Tn$ [40 FR 7095, February 19, 1975]Artministrator may approve or dis-
approve such Umitations, specify othy
limitations, or initiate proceedings t'o re. EthiU E.""; EmD b""*!!E1~

vise these regulations. In accordance with the gQatal- jjg- - jjg
dec1ston in Appalochsan Potcer Co. t.
T man, 545 E2d 1351.1358 60 (4th Cir.
1976). EPA's legal interpretation appeanng (6) 'Ibe quantity of poHutants dis- $ 423.13 Effluent Ilmitations ruldelines
at 39 FR 30073 (1974) shall not apply to cnarged in boiler blowdown ahall not ex- repeesenting. the desree of efHuent
this paragraph. De phrase "other such ceed the quantity determined by multi- reduction metainable by the applica-factors appearing above may include
sigmficant cost differentials and the facton plymg the now of boHer blowdown times tion of the been available techrmlosy

listed in section 301f c) of the Act. In no event the concentration listed in the following econornically achievable.

may a discharger's impact on receivin water table:
'It' followinglimitations establish theequality be considered as a factor r this

quantity or quality of pollutants or pol-

ka e fed by 43 FR 43025. September 22. lutant properties, controlled by this sec-
uon, wMeh may M eschaW W a pm1978. 43 FR 44848. September 29,1978; 45 FR

a,.r.ase et desir source subject to the provisions of this61619. September 17,1980| Emuent tradmum tor vaeu rot tnirty
* * * ' ' ' * * " ' " ' ""# " #'# "(b) De following limitations established Emot exce'Y va le oo - ono icalthe quantity or quality of pollutants or

achievable:poHutant properties, conttbiled by this
section, which may be discharged by a on and orme._ :o mdg,, 3o mgq,733, _ _ oo ,

ta msA (a) The pH of au discharges except
point source subject to the provisions of Q gotan- - jj $ . [jQ1 once through cooling water, shan be
this subpart af ter application of the best within the range of 6.0-9.0

Enneanmene Recorrer [Sec. 423.13(all 102
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(b) There than be no discharge of plying the flow of boiler blowdown times (1) Heat may be discharged in blowd
polychlortted biphenyl compounds such as the concentration listed in the following down from recirculated cooling water

CT those commonly used for transformer fluid. table: systems provided the temperature at

(V) [40 FR 7095, F orusty 19. 1975] _ which the blowdow is discharged does
(c) The quantity of pollutants dis- Averace of dady not exceed at any tune the lowest tem-

charged from low volume waste sources E mnent w=am for va:nes sor thutr perature of recirculating cochng water
eba mians a any a carthan not exceed the quantity determined uee, 'y prior to the addition of the make-up

water,b multiplying the flow of low volume
(2) Heat may be discharged in blow-

waste sources times the concentration Tss m too ma t - w ms t
ou e_,4 0 ease . 2c m 4 u mcs down from recirculated cooling water

listed in the fonowing table" copper.Tm L u avl toart systems which have 1,een designed to dis-
"" " ~I **

Averese of dany charge blowdown water at a tempera-
stenant w=i=== for values scr unrty

-
., ture above the lowest temperature of re-

,eherme.mus any on dar a'n"a'u''g" $ th) 'Ihe quantity of pollutants dis * circulated cooling water pnor to the
n

charged in oocs through cochas water shaR addition of make-up water providing
not exceed the quanuty determined by such recirculating cooling systems have

ou ass'Uressw.- 3aa ,,t~~~~
m m,(7,,

:omsA. u asi multiplying the Dow of once through cooling been placed tr> operation or are under
water sources times the concentrataon hsted construction 5 rict to the effective date

in the followinfebruary 19* 1975]
table: of this regu'alon.(d) 'Ihe quantity of poHutants dis- [40 FR 7095, (3) Hest may be discharged in blow-charged in bottom ash transport water

shall not exceed the quantity determined down (overflow) from a cooling pond or
, _ g,,,,,,

by multiplying the flow of bottom ash char eterisne concentracon coneestranon cooling lake where the owner or opera-

transport water times the concentration tor of a unit otherwise subject to this

listed in the 'onowing table and dividing yree avaitawe o.s mai - c.2 msA limitation can demonstrate that a cool-
the pruduct by 12.5: emortna. Ang pond, or cooling late in service or

under construction as of the efective
eYror'thus (1) The quantity of pollutants dis- date of this regulation,is used to cool re-Emment Maximum for

charactansde anr eme dar consecuuve aars charged from cooling tower blowdown circulated coohng water before it is re-
'h'3 "*' ''***8 shan not exceed the quantity determined circulated to the main condensers.

by multiplying the Bow of cooling tower [40 FR 7095, February 19'1975]
. t- ino mat.- m gt blowdown times the concentrstion listedTss

M '"d O'"''-- 88 "81- " in the following table: (4) 2 feat may be discharged where
the owner or operator of a unit otherwise

(e) The quantity of poHutants dis * Eftuent Kmmum Averste subject to this limitation can demon-
Characteruuc Co m nutuen Ceccentrauon strate thit su!5cient land for the con-charged in Gy ash transport wate: shall not

exceed the quality determined by multipty- struction and operation of mechanical

ing the flow of fly ash transport water ames yree nvaws:e e s ect - 8.s msA draft enporative cooling towers is not
hthe concentration Hsted a the foilowing available. (after consideration of alter.

table: Averase of daily nate la.nd use assignments) on the prem-

(A) [40 FR 7095 February 19.1975] [^,^',*J",,7 fj"g,'.T4 1ses or on adjoining property under the
(/ annu nct ueesd ownership or control of the owner or

operator as of March 4,1974, and that
a, erne.of dany rine...... t.om:1... .s.omst

chromium... .. ... e2 me L... . .. o.: me i no alternate recirculating cooling system
Es!uent w-= for values sor,snarty &,p IE~eIs Wonacue is practlcable*s ....SthaNiensue ter ese day

n
naiu bmns or ew bau (3) Heat may be discharged where
""'"'' the owner or operator of a unit other-s

u and Gsense.. 2o n[ NM (J) Neither free available chlorine nor wise subject to this limitation can dem-
total residual ahlorine may be discharged onstrate that the total dissolved solids
from any unit for more than two hours in concentration in blowdown exceeds 30,-

(f) Tne quantity of pollutants dis * any one day and not more than one unit 000 mg/l and land not owned or con-
charged in metal cleaning wastes shah in any plant may discharge free avail trolled by the owner or operator as of
not exceed the quantity determined by able or total residual chlorine at any March 4, 1974, is located within 150

multiplying the flow of metal cleaning one time unless the utility can demon meters (500 feet) in the prevailing down-
wastes times the concentration listed in strate to the regional administrator or wind direction of every practicable loca-
the foHowing table' state, if the state has NPDES permit tion for mechanical draft cooling towers

issuing authority, that the units in a and that no alternate recirculating cool-
Averuse of deny particular location cannot operate at or ing system is practicable. '

' (6) Heat may be discharged where the('81""y $7,,Tj below thislevelof chlormation.
anna not anc e (k) In the event that waste streams owner or operator of a unit otherwise

from various sources are combined for subject to this liraitation can demon-
| Tss ._.._ _ taomst so mst treatment or discharge, the quantity of strate to the regional administrator or
! ou no cre 20 mat -uni each pollutant or pollutant property con- State, if the State has NPDES permit

$d''''~~ 8j Q}.,__ Ij Q}- troHed in paragraphs (a) through (j) of issuing authority, that the plume which'

t g this section attribu*able to each con- must necessarily emit from a cooling
trolled waste source ; hall not exceed the tower would cause a substantial hazard~

(g) The quantity of pollutaa.t: dis- specified limitation for that waste source. to commercial aviation and that no alter-
charged in boiler blowdown shall not ex- (1) 'ntere shan be no discharge of heat nate recirculated cooling water system:-
esed the quantity determined by multi- from the main condensers except: is practicable. In making such demon-

O
I
i

L
[ Soc. 423.13(tH6)]
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stration to the regional administrator or e ice with the proper operation of the
State the owner or operator of such unit publicly owned treatment works. mEUMEmu.nt unamam trmust include a finding by the Federal (4) Pollutants at either a hydraulle chwactensue any one aay commeuuv.4ars
Aviaticn Administration that the visible flow rate or pollutant flow rate which is "'""*******d

plume emitted from a well-ope:ated cool- excessive over relatively short time
ing tower would M fact cause a substan- periods so that there is a treatment M8m g n; 7,Y --"- U Ntial hazard to commerical aviation in the process upset and subsequent loss of g

vicinity of a major commercial airport, treatraent emciency.
Ims The hmatation of paragraph "1" yh, In addition to the general prohibt- (d) The quantity of pollutants dis.Of this section shall become effective on tions set forth in paragraph (a) of this charged in bottom ash transport waterJuly 1,1981.

section. the following pretreatment shall not exceed the quantity determined
ssn) In the event that a regional re-

standard establishes the quality or by multiplying the now of .)ottom ash1 sility council, or when no functioning
regional reliability council exists. A major quantity of pollutants or poHutant prop- transport water times the concentration

erties controlled by this section which listed in the following table and dividing
may be introduced into a publicly owned the product by 20:de nstrate t te gi al t -

tor or State. if the State has NPDES treatment works by a source subject to
permit issuing authority, that the system the provisions of this subpart.
rehability would be seriously impacted (1) There shan be no discharge to A rmee of dady
by complying with the effective date set publicly owned treatment works of poly- gu Mgmyg vagjgfirth in paragraph (m) above, the re- chlormated biphenyl compounds such as

asu net ac :gional adtmnistrator may accept an al- those used for transformer nuid.
ternative proposed schedule of compll- (28 The quantity of copper discharged Tss..... ........... too met.... ... so metance on the part of all the utilities in me* ' : leaning wastes to publicly od and oreese... 20 msA.... ... is ms.t.
c*nc:rned providing, however, that such owned .m.ttment wo us shall not exceed
sch".dule of compliance will require that the quantity determined by multiplying *

units representing not less than 50 per- the flow of metal cleaning wastes times (e) There shall be no discharge of TSS
cent of the affected generating capacity I mg/1. or oil and grease in fly ash transport
shan meet the compliance date, that (3) The quantity of oil and grease in water.
units representing not less than an addle the plant's combined discharge to the (f) The quantity of pollutants dis-
tional 30 percent of the generating publicly owned treatment works shall not charged from metal cleaning wastes shall
c1pacity shall comoly not later than exceed the quantity determined by multi- not exceed the quantity determined by
Jul* 1.1912 and the balance of units shan plying the !!ow of the combined dis. multiplying the flow of metal cleaning
comaly not later than July 1,1983. charge times 100 mg/L wastes umes the concentrauon listed in

e ow ng tah
3 423.14 Pretreatment standards for es. (c) Any owner or operator of any

I ""#" source to which the pretreatment stand.
ards required by I 423.14(a) I 423.24(a)

[42 I'R !$690, Wrch 23.19771 and i 423.34(a) are applicable, shall be Aygfg, %, g
For the purpose of establishing pre * in compliance with such standptds upon charutanaus any one dar

the effective date of such standards. The consecua,. o.arsaan not uc edtrettment standards under section 30'T time for compliance with standards re-sbi of the Act for a source within the quired by 1423. 48 bb I 423.24(b) and Tss. ... ........... too met so metgen:ral unit subcategory. small un't
I 423.34ibs shall be within the shortest Od *ad C'en . 20 m:1 .....ta mal

sube".tegory or c!d unit subcategory, the time but not later than three years from ErfhtII"*~" IN',l""""' I$ M
provisions of 40 CFR 128 shall not apply. the effective date of such standards. s
Th] pretreatment standards for an exist. *

Ing source within the general unit sub*
(E) The quantity of pollutants dis.cat; gory 81 423.14). small unit subcate g 423.15 Standards of performance fo' charged in boiler blowdown shall not ex-gory el 423 241 and old unit subcategory " " * * " *

ceed the quantity determined by multi.t t 423.346 are set forth below. The fonowing standards of perform- plying the flow of boiler blowdown times
ecs No pollutant eor pollutant prop- ance estab!!sh the quantity or quality of the concentration listed in the following

(rtv) Introduced into a publicly outed pollutants or pollutant properties, con. table:
treatment works snan interfere with the trolled by this section, which may be
operation or performance of the works- discharged by a new source subject to
[pec:fically, the following wastes shall the provisions of this subpart:

A,me.of amarnot be introduced into the publicly ta) The pH of all discharges, except E2uent Madmum for vatuse hr tauty
owned treatment works: once through cooling water, shall be *h*'**'*"'d* SRF one day uve

i1* Pollutants which create a are or within the ranse of 8.0-9.G.
explosion hazard in the publicly owned (b) There shall be no discharge of

Tssog ass'iiE."..' :too D.t " ~ so me ttreatzr.ent works. polychlorinated biphenyl comp % _ e

g P gT, N 7 j g sg .'_; ,.; y g
on . is metC Pollutants 'thich win cause corro. such as those commonly used for trans. C

save structural damage to treatment former fluid.
works. but in no case pollutants with a [40 FR 7095, February 19,19751
pH !awer than 5 0 unless the works is (c) The quantity of pollutants dis- (h) The quantity of polh.*. ants dis-
designed to accommodate such pollut- charged from low volume waste sources charged in once through cooling water
ants. ,shall not exceed the quantity determined shall not exceed the quantity determined

i3) Solid or viscous pollutants in by multiplying the ffow of low volume by multiplying the flow of once through
amounts uhich would cause obstruction waste sources times the concentration cooling water times the concentration
to the now in sewers, or other interfer. listed in the following table: listed in the rollowing table:

O
Enn eonmen' R.eo,'er (Sec. 423.15th)] 1o4
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$ 423,16 Pretreatment standards for new erating capacity of less than 150 mega.
, _

souren. watts.Chassesansas ceasemuses conoenrauenO The pretreatment standards under sec. (c) The term "old unit * shall mean
k pie avainsW e.smeA .a2m:1 tion 307(c) of the Act for a source within any generating unit, subject to the pro.
N ewenas. 6he gensrating unit subcategory, wh ch is visions of this part, of 500 megawatts or

a use. of a publicly owned treatment greater rated net generating capacity
* C t laced service en or(D The quantity of pollutants dis. works (and which would be a new source

re n*
charged la cooling tower blowdown subject to section 306 of the Act, if it ing unit of less than 500 megawatts rated
shall not exceed the quanuty determined . were to discharge pollutants to the net generating capacity ahich was Srst

na a e wa en), shan k h standard placed in seruce on w bdm January 1,owd a sources es the c e
tion listed in the foHowing table: set forth in 40 CFR Part 128, except that, 19~4.

for the purpose of this section,40 CFR, (d) The term " blowdown" shall thean
128.133 shall be amended to und as the minimum discharge of recirculating

gfEuent Mastmum Averuse follows; water for the purpose of discharging
'" * *"*"* " "*** In addition to the prohibitions est forth ta maWals contained in me pmcess, me

4o CFR 128.131, the pretreatment stancaris further buildup of which would cause
Fm avansW as mA a2 md for incompauble pe!!utants introduced into a concentrations or amounts exceeding

publicly owned treatment works aha!! be the limits established by best engineering
Averase af dady standard of performance for new sources practice.

M,,g"g gghgT, onec1Aed in to CFR 423.1s ucept for the fol. [40 FR 7095, February lo 1975]
u ,, w towing pouutants or pollutant parameters -

for whica-the fonowmg pretreatment stand. (e) The term " free availade chlorine"
Waerials addni No detectaW Na detectaW ants are estabushed shall mean the value obtaineQ 'tsing the
'**"o"" amperometric titration method Ut fre'*"*"*'- ****"'-

[nh Pouutant or ponutant Pretreatmentu
available chlorine described in " Star

3" ** "ac. P*#8"* **" 8'**#8'd ard Methods for the ExaminatioI. of
* - av'auable ch2'ortne."' bon.' Water and Wastewater", page 112 (13th

~

o
Total residual chlortne. No limitation. Ekn).

(j) Neither free availd a chlorine
nor total residual chlorine may M dis. If the pub!!d7 owned treatment w rks (f) The term * low volume waste
charged from any unit for more than 1ts EPNp$[Nmove a sources" shall mean, taken collectively# # mit

as imm one source, wasWater komtwo hours in any one day and not more percentage of any incompatible pouutant. au sources except th e fw whichthan one unit in any plant may dis- the pretreatment standard applicable to
charge free available or total residual users of such treatment works stan, except spec 1Sc limitstions are otherwise estab.
chlorine at any ots time unless the in the case of standards providing for no lished in this s'abpart. Iow volume waste
utility can demonstrate to the regional discharge on pollutants, be correspondangly sources would include but are not limited
administrator or state, if the state has reduced in stringency for that pollutant. to wastewaters from wet scrubber air
NPDES permit issuing authority, thag [40 FR 7095, February 19,1975] pollution control systems, Ion exchange
the units in a particular location cannot water treatment systems, water treat-

[w.T operate at or below this level of chlori. ment evaporator blowdown, laboratory

(V' nation. Subpert B-Small Unit Subcategory and sampling streams, Soor drainage,
. . cooling tower basin cleaning wastes ans.

i (k) In the event that waste streams $ 423.20 . A plicabil description of blowdown from recirculating house serv.
i from various sources are combined for ''"* "# *" ""8*'7* Ice water systems. Sanitary wastes and
i treatment or discharge, the quantity of De provisions of this subpart are ap* air conditioning wastes are speciScally
[ each pollutant or pollutant property plicable to discharges resulting from the not included in low volume waste

controlled in paragraphs (a) through operation of a small unit by an establish * sources.
(j) of this section attributable to each ment primarily engaged in the genera- [40 FR 7095, February 19*1975)
controlled waste source shall not exceed tion of electricity for distribution and
the spectSed limitation for that waste sale which results primarily from a proc. (g) The term " ash transport water"

source. ess utilizing fossil-type fuel (coal, oil, or shall mean water used in the hydraulic
(D Rere shall be no discharge of' gas) or nuclear fuelin conjunction with transport of either ny ash or bottom ash.

heat from the main condensers except; a thermal cycle employing the steam. (h) The term " metal cleaning
i wata system as the thermodynamic wastes" shall mean any cleaning com.

(1) Heat may be discharged in blow- pounds rinse waters. or any other we.ter-mmr

i down imn recirculated cooling water borne residues derived from cleaning
| systems provided the temperature at 6 423.21 Specialind definitions. any metal process equipment including,

which the blowdown is discharged does For the purpose of this subpart: but not limitti to, boiler tube cleaning.
not exceed at any time the lowest tem- (a) Except as provided below, tl e boiler dreside cleaning and air pre-| perature of recirculated cooling water general definitions, abbreviations and heater cleaning.i

prior to the addition of the make-up methods of analysis set forth in 40 CFR (1) The term "once through cooling
**8'f- Part 401 shan apply to this subpart. water" shall mean water passed through
(2) Heat may be discharged in blow- <b) The term "small unit" shall mean the main cooling condensers in one or

down from cooling ponds provided the any generating unit subject to the pro- two passes for the purpose of removing
temperature at which the blowdown is visions of this part, except a unit de. waste heat from the generating unit.
discharged does not exceed at any time Sned below as old, of less than 25 mega- 0) We term " recirculated cooling

~ the lowest emperature of recirculated watts rated net generating capacity or water" sha;| mean water which ts peased
conline wter prior to the addition of any unit which is part of an electric thr-@ **xe main cooling condensers for
the Maka-up water. utilities system with a total net gen. '.ne pur.'s se of removing waste heat from

tV}
[Sec. 423.21(jH

11 7-80 Published by THE BUREAU OF NATIONAL AFFAIRS, INC., WASHINGTON, D.C. 20037 tog

|
'

- ___ _



1
*

l

|

%

136:0646 i FEDERAL REGULATIONS

the generating unit, passed through a this paragraph. The phrase "other such
cooling device for the purpose of remov- factors" appearing above may include #"'''*b''$Ems ww se %
ing sucia heat from the water and then significant cost differentials and the factors enaracunsus anyonedar conmuun dan
panned again, except for blowdown, listed in section 301(c) of the Act. In ac. saan nos esame

through the main cooling condensers. cordance with the decision in Ap alacMan
P $4 8

"M" 'g**" ---- "7L(40 FR 7095 ' February 19,1975) 60 b*E 9 6) PA's g in eta
~~

m) h term "cooung ' pond" shan tion a aring at 39 FR 30073 (1974) shall Isaa, Totaa 1.0 k - 1.o me,
not a to this paragraph. The phrase,"othermean any manmade water impoundment
nch acton aparing abow may inchoethich does not impede the flow of a sigtuficant cost differentiab and the factors

le strum W which is und to
remove waste heat from heated con- '" 3(g n' a't o we' "iI IC ' "

(6) The quantity of pollutants dis-

denser water prSr.to re;urning the re- quality be considered as a factor unfer this charged in boiler blowdown shall not ex-
, gy pe

circulated cooling water to the main con- paragraph. ceed the quantity determined by mul-
denser. Hat amended by 43 FR 43025. September tiplying the flow of boiler blowdown

22.1978. 43 FR 44848. September 29, 1973; times the concentration listed in the
45 FR 61619, September 17. 1980) following table:

8 423.22 EfHuent limitatione guidelines (b) The following limitations estab-representing the degree of etHuens
reduction attainable by the applica. 11sh the quantity or quality of pollutants
-tion of the best practicable control or pollutant propertles, contrdHed by anr.ne eraany
technology currently available. this section, which may be discharged by refuset w=um tar esium for uursr

Cha N Wdade any one der mamuun dana point source subject to the provisions
(n) In establishing the limitations sef of this subpart af ter application of the

forth in this section; EPA took into ac- best practicable control technology cur-
count all information it was able to col- rently available: I$8ne orn . . EmY .$EN
lect, develop and solicit with respect to (1) De pH of an discharges, except com Total ta me : tomet

Ifactors (such as age and size of plant, once through cooling water, shall be
utilization of facilities, raw materials, within the range of 6.0-9.0.
manufacturing processes, non-water
quality environmental impacts, control (2) There shan be no discl'arge of
and. treatment technology aunable, Polychlonaated biphenyl con such as (7) ne quantity of pollutants dis-

energy requirements and costs) which those commonly used for ormer fluid. charged in once through cooling water
can asect the industry subcategorization (40 FR 7095, February 19,1975] shau not exceed the quantity determined
and efBuent levels established. It is, how- (3) The quantity of poHutants dis, by multiplying the flow of once through
ever, possible that data which would charged from low volume waste sources cooling water sources times the concen-
afect these lir.titstions have not been shall not exceed the quantity determined tration Ihted in the following table:
cvanable and, as.a result, these limita= by multiplying the. flow of low volume
tions should be adjusted for certah waste sources-times the concentration
plants in this industry. An individual dis- listed in the following table: EStaset Mastmum Anrneo
charger or other interested person may characunsee concentrauan C==='uma

submit evidence to the Regional Admin-
istratar (or to the State.if the State has Free a,aunble 04 mat e.s met
the authority to leaue NPDES permits) Anrere efgaro,,, y,,,,,,,, g t
that factors relating to the equipment or charactensus any one dar maaseuun dare

f ac!!1 ties involved. Se process applied, or, 88*8 "" "*"4

other such far-.s related to such dis * (8) he quantity of pollutants dis-
charger are timdamentaHy diferent [[8g;;g,--gm,8p- .@ charged in cooling tower blowdown shan
from the factors considered in the estab . not exceed the quantity determined by

-unhment of the guidelines. On the beste multiplying the flow of cooling tower
of such evidence or other available infor- blowdown sources times the concentra-
mation, the Regional Admintetrator (or (4) The quantity of pollutants disa tion listed in the following table:
the State) wiu make a written finding charged in ash transport water shall not
that such factors are or are not funda- exceed the quantity determined by mul-
mentally diferent for that facility com- tiplying the flow of ash transport wate: E 2tnent Madmum Awrite

C**" ""'"* C"""'''"" ~ "''"pared to those specified in the Develop *- times the concentration listed in the
ment Document. If such f.mdamentally foHowing tabk"
digerent factors are found to exist, the yne aviumble oJ msA. o.s met**Regional Adminfttrator or the State
shan establish for the discharger efRuent -

limitations in the NPDES permit either Anr .e af dallr (9) Neither free avanable chlorine nor
more or less stringent than the limita. M "'YeaY Yd,*e y total residual chlorine may be dischargedh

an
tions established herein. to the extent h aet uesee from any unit for more than two hours

dictated by such fundamentauy d15er. In any one day and not more than one

ent factors. Such limitations n=~* be ap- Tss. too ma t - so mst unit in any plant may discharge free
ou and oreau._ 20 ms,g as mat avaHable or total residual chlorine atproved by the Administrator of the En-

vironmental Protection Agency."De any one time unless the utility can dem-

Administrator ma; approve or t onstrate to the regional administrator or
prove such limitations, specify oth"er (5) De quantity of poHutants dis- state,if the state has NPDES permit 1s-

su ng authority, that the units in a par-
limitaticns, or initiate proceedings to re* charged in metal cleaning wastes shall ticular location cannot operate at or
vise these regulations. In accordance with the n t exceed the quantity determined by below this level of chlorination.decmon in A lac /t:an Potccr Co. v.
Train. 545 1351,1358-60 (4th Clr. multipl>tng the flow of metal cleaning (10) in the event that waste streams
1976). EPNs legal infarpretation appeatung wastes times the concentration listed in from various sources are combined for
at 39 FR 30073 (1974) shan not apply to the following ta; .e: treatment or diacharge, the quantity of

9
En,.roninent Reco,ee' (Sec. 423.22(b)(Ioll ice
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each poHutant or poHutant property con- (f) The quantity -of pollutants dis- demonstrate to the regional administra-
% troued in paragraphs (b) (1) through charged in metal cleaning wastes shan tor or state, if the state has NPDES per- 1

) (9) of this section attributable to each not exceed the quanuty determined by mit issuing authority : hat the units in a '

%) controHed waste source ahan not exceed multiplying the Bow of metal cleaning particular location cannot operate at or
** '# " ""U" " * * * * * '" " "*wastes times the concentration listed in (k) In the event that waste streamssource.

[40 FR 7095, Fetzuary 19,1975] the fenowing table: from various sources are combined for
treatment or d*harge, the quantity of

88* " # * #*7*0'*I 423.25 Essens limiin.aions Eaidelsmes eamrupu'r'u'no" "r'any one de
ar e.nenu n da.re

trolled in paragraphs (a) through (j) ofreprementing the degree of eMuent stau noten. d this section attributable to each con-
th[" troHed waste source shall not exceed the

~

H
- - ny w e,. w e. Zu'*a.d or . gg gg .peciSed umitatim ior that waste sorce.

r fonowing umuuons .stabush the RMII*'-ligl. ligt
quantity or quality :,,f tollutants or pol. $ 423.24 Pretreatment standards for es.
lutant properties, controlled b 7 this sec- (5) he quantity of poUutants dis- [4 "[R !$690. Wrch 23.19771tion, which may be din harged by a point charged in boiler blowdown shall not ex-
source subject to the provisions of ceed the quantity determined by multi- For the puzprwe of establishing pre-

this subpart after application of the plying the Sow of boiler blowdown times treatment stancards under Section 307
(b) of the Act for a source within thebest available technology economi"*"Y the concentration listed in the foUowing

achievable: table, general unit subcategory, small unit sub-

(a) he pH of au dtwharges, except
*

category or old unit subcategory, the
provisions of 40 CFR 128 shall not apply.once through cooling water shan be

enJue rcordalir The pretreatment standards for an ex-Avers
within the range of 6.0-S.O. Emuent Manmum be sor thirty

characterude any m day c
annu " t 1 sting source within the general unit sub-(b) here shan be no dieharge of *

polychlorinated hiphenyl compounds categorv e I 423.14), small unit subcate-

such as those commonly used for trans- gory il 423.24) and old unit subcategory
Tss tao ms!' '" soutformer Suid. ou mod ur.n e.. 20 ms.L is me:L ti 423.34) are set forth below.

(c) The quantity of pollutants dis- copper. Total n.o wt 1.o msti (a) No pollutant (or pollutant prc>-
charged from low volume waste sources l'***" 14 # - 8#501

ertv) introduced into a publiclv owned
Aan not exceed the quantity determined (h) The quantity of pollutants dis- treatment works saall interfere with the
by multiplying .he flow cf low volums charged in once through condenser water operation or performance of the works.
waste sources times tk concentration shan not exceed the quantity determined SpeciScally, the following wastes shall
listed in the f& ring trble* by multiplying the Sow of once through not be introduced into the publicly owned

condenser water sources times the con- treatment works:

sons.ee'I[ua'rt
dU

m'm'" centration listed in the fonowing table" (1) Pollutants which create a fire orEssent Madmum er

r . % un dare
explosion hazard in the publicly ownedeherectenstic anr eme dar ca

t ase*"4 Emuent - ummum Anrase treatment works.
I- Ch*'****"'"' C"'**"*"** C"*""*"*" (2) Pollutants which will cause corro-

ouaR Oreses.. EnYt $5k sive structursl damage to treatment
Free s,.asbie o.s ms,t a2 ms.t works, but in no case pollutants with am

pH lower than 5.0. unless the works is

(D The quantity of poHutants dis, des gned to accommodate such pollut-e e in bo tom ash port wa r
shan not exceed the quantity determined charged in cooling tower blowdown shan an .
by multiplying the flow of bottom ash not exceed the quantity determined by (3) Solid or viscous pollutants in

transport water times the concentration multiplying the flow of coohng tower blow. amounts which would cause otstruction
down times the concentration lined in the to the Sow in sewers, or other inter-listed in the following table and dividing foRowing table: ference with the proper coeration of the

the product by 12.5t publicly owned treatme ,t works.

E muent v==- Anrise (4) Pollutants at either a hydraulic
charactensus concentrauon concentrau"A "*e,' 'fg How rate or pollutant now rate which isgg , %%

charactansus ear one der consacuun dare excessive over relatively short time peri-
anna nos esosed Free a,muable 0.5 mg,t o.s ms.t ods so that there is a treatment process

' '"*"" upset and subsequent loss of treatment
Ts s... . . too mgt_. . so met Aversee of denir ef5ctency.
"***"'"-"-*''"8# 18 " 1 "[74.'[ .NY,e*Y.7e (b) In addition to the general prohibi-

enaa not e=d tions set forth in ps.ragraph ta) cf this
(e) The quantity of pollutants dis- m i to m, t section, the foll wing pretreatment

,

charged in fly ash-transport water shan enrom.um. o.s mea o.2 ss L standard establishes the quality or quan-
not exceed the quantity determined by McM *ja"uN be estabu'ine' ** 'acase by tity of pollutants or pollutant propertiesg on
multiplying the Sow of My ash transpott anna m s - bass. controlled by this section which may be

"*''"*d'
water times the concentration Hated in introduced into a publicly owned treat-

Inent works by a source subject to thetb; fallowing table: [40 FR 7095, February 19,1975] provisions of this subpart.
o,,,s ., a g, 0) Neither free available chlorine nor (1) here shall be no discharge to

taaent Mammen ter A,m,ines sor uurty total residual chlorine may be rucharged publicly owned treatment works of poly.
*b' ***"'"' **F "' d*F ma"n'n"o"s"g from any unit for more than two hours chlorinated biphenyl compounds such as*

in any one day and not more than one those used for transformer fluid.
unit in any plant =ay discharge free (2) The quantity of copper dischargedTse too ~~~ so met

l ou misOns~a*~~ ao m) 1s mast ava!1able or total residual chlorine at in metal cleaning wastes to publicly
| any one time u.nless the utility can owned treatment works shall not exceed
[

.

|
t

(i

O)
[Sec. 423.24(bH 2))

11780 Published by THE BUREAU OR N ATIONAL AFFAIRS, INC., WASHINGTON, D.C. 20037 107

._. _ _ _ _ _



135:0648 FEDERAL REGULATIONS

the quantity determined by multiplying (e) nere shallt* no discharge of TS8 (j) Net.her free available chlorine nor
the now of metal cleamng wastes times or oil and grease in f!y ash transport total resti tual chlorine may be discharged
1 mg/L water. from ans unit foi more than two hours

(3) The TJ.antity of all and grease in (f) The quantity of poHutants dis- in any one day and not more than one
th3 plant's combiced discharge to the charged in metal cleaning wastes shan unit in any plant may discharge free
publicly owned treatment works shall not not exceed the quartity detened by available or tctal residual chlorine at any
exceed the quantity determined by multi- multiplying the flow of metal cleaning one time unless the utiHty can demon-
plying the now of the combined discharge wastes times the concentration listed in str.te to the regional admtnistrator oa
time 100 mg/L the followtng table: state, if the state has NPDES permit is.

buing authority, that the units in a par-(c) Any owner or operator of Lny -

source to which the pretrestra.ent stand. A'ernse af GE ticular location cannot operate at or be-

ards required by I 423.14(a), t 423.24(a) .M.'**ue an'r"on"e U EUnYT
# * low this level of chlorination-

ena nos eu (k) in the event that waste steamsand i 423.34(a) are applicable, shan be
in compliance with such standards upon from vaalous sources are combined for
the efective date of such standards. The Tss too mea so mst treatmerit, or discharge, the quantity of
time for compliance with standards re- g , g "-" f,mys $$ each polle ant or pollutant property con-

quired by I 423.14tb), a 423 24(b) and Iron, rotal. 1.o net. L.o ms.1 trolled in paragraphs (a) through (j) of"

s 423.34(b) shall be within the shortest this section attributable to each con-
,

trolled waste source shan not exceed thel tim 3 but not later than three years from (g) De quanuty M poHutants dis-
'#'* " 'the_ erective date cf such standards. charged in boiler blowdown sha!! not ex* sour

ceed the quantity determined by multi- (D There shall be no discharge of
plying the now of boiler blowdown tir.ses heat from the main condensers except:

5 423.25 5tandards of perforniance fo' the concentration listed in the folle sing il) Heat may be discharged in blow-
" * ' * * * ' ' ' * * tsole: down from reci-culated cooHng water

Tb2 foHowing standards of perform- - systems provided the temperature at
anca establish the quantity or quality of Aarns"f 4*Rv which the blowdown is <tischarged does
prdlutants or pollutant properties, con- eh[racd Ya"r N *$ not exceed at any time the lowest tem-"

170Hed by this section, which may be sana not ed* perature of recirculated cooling water
discharged by a new source subject to prior to the addition of the make-up

the provirions of this subpart:- teept Q,Q,-- fo ms.t.. En$ (2) Heat may be di=eharged in blow-
Tn - . . so met water.

( a) "Ihe pH (*
~ toegt.

11. be Iron, rotal 1.o mast.. t.o met down from coonns ponds provided theocas through c m. -.,

Ethin the range temperature at which the blowdown is

polychkrina'ed bi%sayt. . .
.m.aarse of (h) The quanuty of poDutants dis- discharged does not exceed at any time(b) There sha.
costposads charged in once through cooung water the lowest temperature of recirculated

such as thosa commonly used for tram shan not exceed the quantity determined =HM water prior to the addit!on of
fornser Suid. by multiplying the now of once through the make-up water.
[40 FR 7095, Fsbruary 19,1975] cooling water times the concentration

(c) 'Ibe quantity of pollutants dise Ested in the fonowing table- $ 423.26 Pretreatment standarde for new
*** " "-charged from low volume waste sotarces -

t Mastmum a= ries The pretreatmed standards underahan not exceed the quantity determined Ch"arar"t'r"$8 C-- C ""u'8 * section 307(c) of the Act for a source'
by multiplying the flow of low volume
waste sources times the concentration within the small unit subcategory, which
!!sted in the following table: #Espbh c.s mat. 03 met is a user of a publicly owned treatment

works iand which would be a new source
subject to section 30' of the Act,if it were

Em Mam hr A gltg (1) ne quantity of poDutaLss dis- to dischtrge poHutants to the navigablea
ehereses1sde any one dar conmounn dar, Charged in Cooling tower blowdown shall waters). shah be the standard set M

sana mes mes=4 not exceed the quantity determined by in 40 CFR Part 128. except that for the'
multiplying the flow of cooling tower
blowdown sources times the concentra* purpose of this section,40 CFR 128.133Tss ..._ 11o ms.1 30 ma .a shah be amended 'o read as fonous-ou s4 orum_ so mst is m8A tion listed in the fonowing table:

In additton co the prohibitions settorth in
Eatuent Waimum A 40 CFR 1:s.131. the pretreatment standard

(d) The quantity of poHutants dis- charistarisue cone.nsrsuom cone.verusefor incompatible pollutants tatroduced intonusuas
. charged in bottom ash transpor; water a publicly owned treatment woras aban be

nhall not exceed the quantity deter. Free sedaW 04 mA _. OJ mat the standard of performance for new sources
mined by multiplying the flow Jf bottom canorta. specif.ed in to CFR 423.2s except for thq

|
ash transport water times the concen- following pollutants or ponutant parameters

I * * h1Ch * "W P'''''****** ***tration listed in the following table andi

a,.rne. or dna,r arts are estanQQI dividing the product by 20: Maximum for values for uurt
' aar m d*F ", "j Pouurvatorpouutant Pretrearwient

persmeter reamtsrd
Avernee of daur Heat No Itmitation.

Esteset . M *='a= hr va2nes for thtrty Matartais added Ne de6 actable No detectable Free arsuable chlorine- No hmrtanon.*** * "'' " san *a"n*e"s"ama'm*m"eEmu'n"a uM Total realdual chlorine. No limitation." " " ' ' ' " " ' '
,

f NoNrn. If the publicly owned treatment woras

| Tea 100 M 30 ms.1 phasehorus sad which receives the pollutants is committed.
ou and 0 ime.- 20 mea is msA och". in its NPDES permit, to remove a spec 1 SedI

( percentage at any incompatible po!!utant,
!

I
i

O
|

|

|
!

E nv.coarnene Repor'er (Sec. 423.26) tos
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the pree satment standard applicabte to tower basin cleaning wastes and blow- beuis of such evidence or other avanable
users ed such treatment works shau, except down from recirculating house service information, the Regional Administrator
in tn came of standarda providing for no dia* water systems. Sanitary wastes and air for the State) will make a written and-
cha.o of pouutanta, be correspondtngly re- conditioning wastes are specifically not tu that such factors are or are not fun-

~

eund tn scrtagency for that p- mt. included in low volume waste sources. damentally different for that faciuty
[4-) FR 7095, February 19,1975] [40 FR 7095, February 19,1975] compared to those specified in the De-

velopment Doctunent. If such funda.
(f) The term " ash transport water" mentally different factors are found to

shall mean water used in the hydraulic exist, the Regional Administrator or the@ M Mt kheatego'Y transport of either fly ash or bo&&m State shan establish for the discharger

3 423.30 Applicabilitya description of Ash. - he term " metal cleanina wastes" either more or less stringent than theef2uent limitations in the NPDES pennit
the oLl uait subcategory. (g)

thall mean any cleaning compounds, limitations established herein, to the ex-'Ibe provisions of this subpart are ap-
rinse waters, or any other waterborne tent dictated by such fundamentally dif-pucaba to discharges usulung from the residues derived from cln M N any ferent factors. Such limitations must beoperation of an old unit by an establish- pacesa @nW Mdv M approved by the Ar ministrator of theament primarily engaged in the genera-
DO 8d 8 Envirgumental Protection Agency. Thetion of electricity for distribution and c can ng and air puheater'

-

Administrator may app m cr dia-sale widch results primarily from a process * *" "" **unlizing fossil-type fuct (coal, oil, gas) or (h) e term "once through mn1'na dmitations, or iniuate prnaa*W to M-nuclear fuel in conjunction with a thermal water'' mad mean water passed N vue thm mgulations In accordann with thecycle employing the steam-water system as the the main cooling condensers in one or
two passes for the pwpose of rmoving decision in Akdclachian Poicer Co. ::.thermodynamac medium.

Train, 545 I 1351, 1358-60 (4th Cir.[40 FR 7095, February 19,1975] waste heat from the generatingur.it. 1976), EPNs legal interpretation appeanng
[40 FR 7095. February 19,19751 at 39 FR 30073 (1974) shall not apply to

S E23.31 specialised dcaniti (D The term " recirculated cooling factors" appearing above may include
this paragraph. The phrase "other such

water" shan mean water which is passed significant cost differentials and the factorsForthepurposeof thissubpart:
thmugh the main cooling condensers for listed in section 301(cf of the Act. In no(a) Except as provided below, the gen- me pup se d mnoving waste heat faneral definitions, abbreviations and meth- event may a discharger's impact on receiving
the generaung unit, passed mmugh a water quahty be considered as a factor underods of analvais set forth in 40 CFR Part C ling device for the pwpose of reov- this paragraph.401 shallapply to this subpart.
ing such heat from the water and then it a) amended by 43 FR 43025. September 22.(b) The term "old uutt" shan mean passed again, except for blowdown, 1978. 43 FR 44848. September 29,1978. 45 FRunit, suMect to th

hans of this part, of 500 megawat through the main cooling condensers. 61619. September 17, 1980}

greater rated net generating capacity [40 FR 7095, February 19,1975] tbe The following limitat.ons establish
which was first placed in service on or the quantity or quality of pollutants or pol-

tutant properties. controlled by this section,before January 1,1970 and any gener. '

which may be discharged by a point socree
stiLJ unit of less than 500 megawatts E 423.32 EfBuent limir=tions guidelin'* subject to the provisions of this subpart after
rated net generating capacity which was repr-unt the degree of eBluent application of the best practicable controlfirst placed in service on or before Jan- reduction auainable by the applica- technology currently available:
uary 1,1974. tion of the heat preenie=hle control

(c) The term " blowdown" shall mean technology currently available. (1) The pH of all discharges, except
once mmugh chng water, shan bethe mtntmum discharge of recirculating (a) In establishing the limitations within the range d 6.mwater for the purpose of discharging ma- set forth In this section, EPA tooit into

te-tals contained in the process, the fur- account an informaHan it was able to (2) Then shan be no discharge of
ther buildup of which would cause con. coHect, develop and solicit with respect pofychlorinated biphenyl compounds such 'as
centrations or amounts exeteding limits to factors (such as age and size of plant, those commoc!) ad for tramfarmer fluid. .
established by best *Mineering practice. utiuzation of fartittia, raw materials, {40 FR 7095, February 19,1975)
[40 FR 7095, February 19,1975] manufacturing processes, non-water (3) The quantity of pollutants dis-

quauty environmental impacts, control charged from low volume waste sources
. (d) The term " free stallable chlo* and treatment ter+ nnlogy available, shan not exceed the quantity determined
rine" shau mean the value obtained using energy requirements and costs) which by multiplying the flow of low volume
the amperometric titration method for can a!!ect the industry subcategoriza- waste sources times the concentration
free avaHable chlorine described in tion and c?.uent levels established. It listed in the following table:
" Standard Methods for the era m tn a- is, however, possible that data which
tion of Water and Wastewater", page would affect these limitations have not

3.,w,,s,ne,,tnart y
,,,j,112 (13th Edition). been available and, sa a result, these r en.nt stuimum car v

Umitations should be adjusted for cer- NNw WW y,j ,*,f,*p(e) 'nie term " low volume waste tain plants in mis industry. An indMd.sources" shan mean, taken coHectively as
if from one source, wastewater from an ual discharger or other intemted pmon 7 3,,,,_ gan ,,t 33 ,,, g
sources except those for which speci$c may submit evidence to the Regional Ad- oil and oream..... se mali - u mat 1.
limitations are otherwise establi ed in ministrator for to the State, if the State
this subpart. Low volume waste sources has the authority to issue NPDES per-
would include but are not limited to mits) that factors relating to the equip. (4) The quantity of pollutants dis-
wastewaters from wet scrubber air poHu- ment or facilities involved the process charged in ash transport water shnu et
tion control systems, ion exchange water applied, or other such factors related to exceed the quantity determined by mul.
treatment systems, water treatment such discharger are fundamentally dif. t! plying the flow of ash transport water
evaporator blowdown, laboratory and ferent from the factors considered in the t!mes the concentration listed in the fol-
sar.1pling streams, floor drainage, cooling establishment of the guidelines. On the lowing table.

[Sec. 423.32(bild)]
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or state, if the state has NPDES permit (e) The quantity of pollutants dis-
charged in fly ash transport water shan

$w"a"m"n*,,M !ssuing authority, that the units in a
* ' " 'tgo,,,, % er

weh locanon cannot Operate at or mul ing Me f dy ash transebassesumes army m day u a
g

help EsIeni d chlwination. water times the concentration listed in,,

yes too - soin A (10) In the event that waste streams the followins table:
ouandoremen. m 4 e - u as/I. froma various sources are combined for

tamat=nt or 'tischarge, the quantity of wer.se er de
(5) *Ibo stantity of pollutants dia. each pollutant or poHutant property con- E,g niggsor guesy

eso tences[-charged in metal elaaning wastes shan tmued in pams-sphs (b) (1) thmugh
not exceed the quantity determined nr (9) of this section attributable to each

- too s met'*"**** * gmultiplying the flow of metal elaanina sentreued waste source shall not esoeed Tss _ .- ' * * *"'#
wastes t&mes the concentration listed in the specified limitation for that waste source.

~

the fouwing table: [40 FR 7095, Fetsuary 19,1975) (f) The quantity of pollutAnta dis-

charged in metal cleaning-wastes shall
at meed W quantity determined

3 425.33 EfEnent IImitatione guidelines by multiplying the flow of metal cleaningEmment wh he m un r
.gs. representing the degree M eHiment^ ^ " " " " * " * ant & dar conmen

reduction attainable by the applica. wastes times the concentration listed inean
tion of the best available technology the following table

y ,t
_ ,'sTe.mm u asA ecemomically achievable.,

on sad o,--.-

TsENe#*##[,*.', @ '''~ ~ O Q h . O M The following limitations estab!!sh the reneet mmum for' m
quantity or quality of pollutants or pol- charactertsue any a dar consecuuvey-

eeu ut a
Tas_ im e m agt lutant properties, controDed by this sec.
m and ovenn. _ m m %sf tans /L tion, which may be discharged by a point
fe 5, 9 }i% ' U$ source subject to the provisions of this $8,g g,,,__pg ~ g}

subpart af ter application of the best available copper. Total Lo awt to msA
Ima, Total Lo es/ - Lo mer(8) 'Ihe quantity of poHutants dann technology econornically achievable.

charged in bouer blowdown ahan not es- [40 FR 7095, February 19, 1975]
the ts) 'Ihe pH of an discharges, except c ed in be er blo 1 sh

he once through cooling water, shan be excred the quantity determined by multi-
W concentration Hsted in h to ytthin the r.ange of 6.0-9.0. plying the flow of boiler blowdown times
table'. the concentrauon Hsted in the foHwing

(7) The quantity of poHutants . dig- (b) There shan be no discharge of
table.

charged in once thmugh cooling 1 rater polychlorinated biphenyl ccmpounds ,

shan not exceed the quantity de'-enina4 such as those crimmonly used for trans-
by multiplytag the flow d once thmuggs former fluid. Avertre of dadv i

cooling water sources Jmes the consen- [40 FR 7095, February 19,1977) cha'rItEu'ue anfOa'r" anotucd47coMtY* *'
a

tration IIsted in the f Hwing tablet (c) The quantity of poHutants dis.
charged from low volume waste sources

A = st shan not exceed the quantity determined $8,,,-o,,,,,,,,,, y,y, g}Inues c- by multiplying the !!ow of low volume copp,r. Total _. Lo mai _ i.e m,A

waste sounes times the concentration Iron, Total-~~ Lo met.-.~ Lo mst
ysm se u4 u4 listed in the foDow'ns table: --

cannas.

(h) The quantity of pollutants dis-
(8) The quantity of pollutants dis- jg",a,s'g,gy charged is cece throeph cooling water dna5gm g ,,

charged in cooling tower blowdown shall enaractensde any one dar conmenuve da eot exceed the quantity detennamed by multi-
- iying the flow of once through cooling' waternot -and the quantity determined by 2d int p

um!ttplytag the flow of cooling tower sources times the concentration listed in the
Tsa. - too so mst following table-
ou and onase 2o g is metI blowdown sources times the concen.

tration Usted in the foDowing table,

i (d) The' quantity of pollutants e'.is* * E2uset %simum Averare; zmanas. mh A,mase

J ch r-me conceaunosa t h "-a-- charged in bottom ash transport water charactensus concenusuas concentrauan

|
shall not exceed,the quantity determined -

' Few avaustas asass as msi by multiplying the flow of bottom ash Frw a able as mai _ a2 msatransport water times the concentration
.

listed in the following table and dividingl

| (9) Neither free avsHable chtwim nor the product byl2.5 [40 FR 7095, February 19,1975)total residual chlorine may be dimenearsed
frcen any tmit for more than two hours

~

iE"un *so* t@r '(1) 'Ihe quantity of pollutants dis-Iin any one day and not more than one Emnent mamum for
gegug charged in cooling tower blowdown shallcharacteruus ear one dartutit in any plant may discheMe frz, not exceed the quantity determined bycvallable or total residus) thlorine at mu tWmg the Gow M culms tower Now.

any one time tmless the utmy can dean-
on sad orene. go mcY ~ so metTss 100 m d umes tne c ntmuon 11sW in

.
u maAonstrate to the-restonal adinerdstrator

O
!

l
|

Env ronmnt Reporter [Sec. 423.33(ill go

|
>
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(2) Pollutants which will cause corro- 3 423.41 Specialised dannities.

sbilu ants w t
F r tse purpose of this subpart:

t
- o ks t in c a (a) Except as pro,tt'ed below, the gen-p -

pH lower than 5.0. unless the works is eral de8nitions, abbreviations and meth.i e as 4 e.s e
.aann designed to accommodate such pollut* ods of analysis ret forth in 40 CFR'

Part 401 shah aply 2 this subpartDN,'I' i) ' Solid er v3scous poHutants inm.m t,e

. mar a dar some,cuan ds amounta which,would cause obstruction abi The te:m "10 year, 24 hour rainfall
* * * " ' ' ' to the Sow in sewers or other inter- event * shan anean a 'rainfan event with

2tme - -1. oms 3 1 o mst forence with the proper operation of the a p.obable recurrence interval of.once

%%."m'h*
_[oE,b I.o M - publicly owned treatment works. in ten years as de8ned by the National

(4) Pollutants at either a hyCaulic Weather Service in Technical Paper No.otner e ses Ianut to be "w
onacessbr' Sow rate or pollutant now rate which is 60, " Rainfall Prequency Atlas of theinh h ns ** be"*-

" exc wive over relatively short time United States," May .1981, and subse-
periods so that there is a treatment quent amendments, or equivalent. re-

[40 FR 7095, February 19,1975] process upset and subsequent loss of gional or State rainfan probability in-
(j) Peither free available chlorine nor treatment efBeiency. formation developed therefrom.

total Wial cNxe may be discharged ib) In addition to the general prohibi- 423.41 edi redesignated as ab: by 45 FR
from acy C 'nore than two hours tions set forth in paragraph (a) of this 37432. June 3.19301
in any one day a-.1 not more than one section. the following pretreatment
unit in any plant may dischage free standard estabIlshes the quality or quan. I 423.42 Emment liminations guidelines
wa11able or total residual chlorine at any. tity of pollutants or pollutant properties representing the degree of emuent
one time unless the utuity can demon- controlled by this section which .nay be reduction an ainable by the appl

jstrate to the Mgional administrator er introduced into a publicly owned treat- '[,*" * g' ; **".*
,

state, if the state has NPDES permit ment works by a source subject to the
provisions of this subpart. In estabalshing the limititions set

kuing authority * mat the dts in a par.
- (1) There shall be no discharge to forth in this section, EPA took into ac-

ticular location cannot operate at W publicly owned treatment works of poly- count f.Il information it was able to col-below this Iml d chlwinsuom efilorinated biphenyl compounds such as lect, develop and soucit with respect to
( the event that waste streams those used for transformer Buld. factors (such as age and size of plant,

imm varim wurces am Mnad Mr (2) The quantity of copper discharged utilisation of faciuties, raw materials,
treatment or (Jachese, the quantity of k M' MMWWbMW udMW AN. mew
each pollutant or pollutant property con- owned tt !atment works shall not exceed quality environmental impacts, control
tmUed ha paragraphs (a) thmuch W d the quantity determined by multiplying and treatment technolog'y avaHable, en.
Ws section attrHnatable to each con- the Sow of metal cleaning wastes times ersy reouirements and costs) which can
troued waste suce shan not exceed the 1 mg/1. afect the industry subcategorizattor
speciSed limnanon for that wask suce. (3) The quar.tity of oil and grease in and eMuent levels established.'It is, how.

the plant's combined discharge to the ever, possible that data which would af-
$ 423.34 Pr+treatneena standards for ew publicly owned treatment works shall not fact these limitations have not bean

[ i.ains sources. exceed the quantity determined by multi- available and, as s result, these limits-
t (42 FR 15690, March 23,1977] plying the now of the combined discharge tions should be adjusted for certain

times 100 mail. plants in this industry. An individual% Pbr t'he purpose of estabusning pre. (c) Any owner or operator of any discharger or other interested person

|.
treatment standards under Section 307 source to which the pretreatment stand- may submit evidence to the Regional Ad-
(b) of the Act for a source within the ards required by I e23.14f a). I 423.24(a) ministrator (or to the State, if the State
general unit subcategory, small unit sub- and I 423.34(a) are applicable, shall be has the authority to issue NPDES per.

3 category or old unit subcategory,the pro- in compliance with such standarf9s upon mits) that factors relating to the equip.
visions of 40 CFR 128 shall not apply. The the efective date of such standards. The ment or facilities involved, the process
pretreatment standards for an existing time for compliance with standards re- applied, or other such factors related to
source within the general unit subcate- quired by I 423.14tb), 1423.24(b) and such discharger are innetamentaHy
gory (I 423.14), enall unit subcategory I 423.34(b) 4han be within the shortest diferent from the factors considered in

;. E I 423.24) and old unit subcategory time but not later than three years from the establish:nent of the guidelines. On
|- El 423.34) are set forth below. the efective date of such standards. the basis of such evidence or other avail-

f an No pollutant for pollutant prop. able information, the Regional Adminis-i

erty) introduced into a publicly owned trator (or the State) win make a wnt-'

tMatment works shallinterfere with the ten Anding that such factors are or are
operation or performance of the works. Subpart D-Area Runo4 Subestegory not fundamentally diferent for that fa.

,

Specincally, the following wastes shall cility compared to those specined in the
; not be introduced into the publicly owned The provisions of this subpart are applac- Development Document. If such funda-
- treatment works:

. able to discharges resulting from runoff from mentauy diferent factors are found to
I (1) Pollutants wh'ch create a Sre of enal piles at units subject to the limitations exist, the Regibnal Artministrator or the
! explosion hazard in the publicly owned in Subparts A. B. or C of this part. State shall establish for the discharger

treatment works. 1423.40 revised by 45 FR 37432. Ane 3.19801 eSuent limitations in the NPDES permit

,

d

(Sec. 423.42)
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either more or less stringent than the application of the best practicable con- such standards upon the efective date of
' Hmitations established herein, to the ex- trol technology currently available: such standards.
tent dictated by such fundamentany Emuent rffuentdiferent factors. Such limitations must characteristle: Ifmitartone
be & proved by the Administrator of the Tsa *~~~~ Not to exceed So mg't.
Environmental Protection Agency. The pa Within the range 65 to e o. 9 423.43 Standards of performance foe
Administrator may approve or disap- new sources.

(b) Any untreated overflow from f..prove such limitations, specify other lim.
itatiomor initiate proceedings to reving cilities designed, constructed and oper- (a) Subject to the provisions of para-~

these regulations. In accordance with the de.- ated to treat t.% volume of material stor- g sph (b) of this section, the foHowing
cision la Appalachiure Power Co. v. Traire, age runca and c natruction runot which 2tandards of performance estahtfah the
545 F.2d IM1. 1358 60 (4th Cir. 1976), results from a i year,24 hour rainfall ytantity or quality of pollutanta or pol-
EPA's legal toterpretation appearing at 39 event shan not be subject to the limita- lutant properties, which may be dis-
FR 30073 (1974) shall not apply to this tions in persgraph (a) of this section. charged by a new source subject to the
paragraph. The phrase "other such factors" provisions of this subpart:
appearing above may include significant cost

.

d''Ml d"#*differentials and the factors listed it section 1 h P hde for m um30ltc) of the Act. In no ever*. may a dis. g,c6"''"*
charger's impact on receiv%g water quality Tu .- Not to ucwd 50 mgA

within the range s.o to on.be considered as a factor under this para. [42 FR 15690, March 23,1977] ph --

hgraP . For the purpose of estabitshing pre- (b) Any untreated overflow from'fa-
(423.42. amended by 43 FP 43025. September treatment standards under section 307 cilities designed, constructed ahd oper-
22.1978. 43 FR 44844. September 29. 1978; (bs of the Act for a sour 7 within ti sted to treat the volume of material stor-
45 FR 61619. September 17, 19801 ares runo2 subcategory, the provisions age runog and construction runog which

of 40 CFR 128 shan not appl /. The pre- results from a 10 year,24 hour rainfan
(a) Subject to the provisions of para" treatment standards for an existing event thall not be subject to the ph and

graoh (b) of this section, the foHowing source within the area runoa subcategory TS3 limit.tions stipulated in paragraph
limitatloce establish the quantity ee are set forth below. (a) of this section,

quauty of poHutants or poHutant prop- (a) No poHutant (or pollutant prop-

erties, controlled by this section, which rty) introduced into a publicly osned
treatment works shall interfere with theu.ar be discharged by a point source sub- operation or performance of the works. $ 423.46 Pretreatment standards foe

ject to tbs provisions of this subpart SpeciAcally, the following wastes shaji new sources.
after application of the best practica.Je not be introduced into the publicly owned The pretreatment standards undercontrol technology currently available. treatment works: section 307(c) of the Act for a source(1) Pollutants which create a are or within the area runo2 subcategory,mauent r>t

characteristto- Ilmstartone explosion hazard in the publicly owned which is a user of a publicly owned treat.

T kt * * " ment works (and which would be a new
the to e.0* 2 ol t which will cause corro-

sive structural damage to 'treatmeng source subject to section 306 of the Act,
(b) Any untreated overdow from fa* works. but'in no case pollutants with a,, if it were to discharge pollutants to the

cilities designed, constructed and oper- pH lower than 5.0. unless the works is navigable waters) shan be the standard
th' * % de igned to accommodate such pollut- set forth in 40 CFR Part 128, except that, '
c tm wl

is nuaMated with a 10 year. 24 hour rain- for the purpose of this sech 40 CMan -
(3) Solid or viscous pollutants in 128.133 shall be amended to read asfall event shan not be subject to the

limitations in subparagraph (a) of this amounts which would cause obstruc; ion follows:
to the flow in sewers, or other interfer-

3'# tion,
ence with the proper operation of the In s.ddition to the prohibtione set forth in

3 423.43 EMuent lisaitaniens guidelines publicly owned treatment works. to cra 12s.131. the pretreatment standard

* f 'g for incompatible pouutanta introduced into
,',g"*** in[g,ab* d al e spdie .;, abi (4) Pollutants at either a hydraulic a publicty owned treatment worts shan be
tion of the best available technology now rate c. pollutant flow rate which is the standard of performance ter new sources
ecomommicallI achievable. excessive over relatively short time specified in to cra 423.4s: Provided, nat.

periods so that there is a treatment it the puhuesy owned treatment works wtuch
C) Subject to the provikona of para. process upset and subsequent loss of recetne the p nutants to c nunitted in m

"P*""** * '* * P***2raph tb> of this section, the following tm t ef". * Centage of any tncompattDie pouusnt, thelimitations establish the quantity og
ment dap e rs

quality of pollutants or ponutant prop- tbs Any owner or occ ,ttor of any {re , eerties, controlled by this section, which source to which the pretreatment ceae of standards providing for no dischareemay be discharged by a point source sub. standards required by 1423.4Ua) are or pouutanta, be correspondingly reduced in
ject to the provisions of this subpart after applicable. shall be in com,11ance with stringency for that pouutant.

O
En..roment Repo.eer [sec. 423.461 02
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5.6 OTHER EFFECTS

121 5.6.1- Impact of Attracting Waterfowl and Other Waterb 4s to ooling Pond

74)TheMidla'ndPlantcoolingpond,togetherwithTheDowChemii 1 Company's

tertiary treatment pond, are significant attractants . , waterfowl, gulls and

shorebirds. Table 2.2-la contains a listing of_waterbirds tecorded during the
=12

'pplicant's preopera'tional monitoring program (l' ) The two ponds areA .

discussed since the presence, characteristics and history of The Dow Chemical

'4 Company tertiary pond clearly affect the present and potential impact of the

Midland Plant cooling pond on area waterfowl.

The Applicant's preoperational monitoring program has shown that both ponds

at'cract large numbers of waterfowl during Spring and Fall migrations. Both

() ponds are also used by a smaller but significant number of resident waterfowl

:12 during the Summer. The Midland Plant cooling pond also supports a large,

breeding population of ring-billed gulls, which persists on the pond from ice-

out, usually in late March, until the pond frenes (in December in 1979 and

1980).

The Dow Chemical Company's tertiary treatment pond, which is shallow and

~ 4 dotted 'sith emergent vegetation, is attractive to dabbling ducks and geese.

The Midland Plant cooling pond is deeper and used principally by diving ducks,

although dabbling ducks and 3;eese use its shallow areas and/or areas of
12

submerged vegetation for feeding and the open dikes for resting. The Dow

4 Chemical ('.upany's pond has a history of usage by waterfowl for both feeding

and nesting; at times the pond harbors hundreds of ducks and geese. This pond

O. and its outfall, which are seldom completely frozen in winter, also harbor

' O . 12
wintering populations of waterfowl .

REVISION 12 - JL..E 1981 5.6-i
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The Midland Plant cooling pond is a new pond which was filled to 60% capacity

in the sp:cing of 1978 and to full capacity in January 1979. It thus has no

long-established history of usage. Nevertheless, utilization of the pond by
12

waterbirds has been substantial, with numbers and species diversity increasing

as the pond ecosystem diversifies and perhaps as pond usage becomes a part of

waterbird behavioral patterns. It is anticipated that the presence of the two

4 ponds of disparate characteristics in close proximity to one another may have

additive or synargistic impacts on area avifauna.

4 Perhaps the greatest potential for cooling pond impact derives from the pond's

warm winter temperatures, which should result in an ice-free surface.

Providing that adequate food is naturally available, either on or off site,

12 ducks, geese, gulls, and other waterbirds may overwinter on the cooling pond,

-which may have positive and negative implications On the positive side,.

4|waterfowlwouldbeprovidedwithayear-roundsanctuarywhichwouldprovide

12 limited nesting opportunities and extensive resting areas, together with

. protection from hunting, predators, and severe weather on Saginaw Bay. The

presence of the waterfowl themselves would improve the natural and aesthetic

amenities of this generally industrial area. On the negative side, several

adverse impacts could occur:

4 a. Birds might be exposed to heavier hunting pressure locally than if

they had migrated.

b. Area farms might suffer from crop depredations due to continual use by

large numbers of waterfowl.

c. Large numbers of waterfowl in the area might promote hunter density

related problems on local farms, eg, trespass, general harassment.

REVISION 12 - JUNE 1981 5.6-2
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d. - "Short-stopping" of waterfowl by the pond complex could result in-

decreased recreational opportunities in traditionel hunting areas.

Le. ~ Concentrations of waterfowl'could lead to disease problems,

f. Concentrations _of waterfowl on the ponds might result in fatal

collisions with power -lines and Plant structures, particularly under

4 foggy condicions. This tendency shouldEbe offset, however, by the

routing of Plant transmission lines. These lines will cross only a *

small portion of the cooling pond near the Plant, and parallel

existing lines at the fittabawassee River crossing. This practice of

" bunching" lines for enhanced visibility, together with the use of
:

nonguyed towers, is recommended by the US Fish and Wildlife Service to

|(' ) reduce collisions (5) Under preoperational conditions, loss of.

x ,s

waterbirds to collisions with Midland Plant structures and trans-
12

mission lines has been negligible (I'c3''.~

' g. . Fecal material'from numerous waterbirds may enrich the pond, thus

4 promoting the growth of aquatic organisms which may ham 2r the pund's;

cooling efficiency (refer to Section 5.6.2). Cooling pond water
12

quality may be impaired b, fecal inputs..

4 | All of these effects are predicated on heavy usage of the cooling pond by

- 12| waterbirds. The preoperational and operational studies outlined in Sec-

4 tions 6.1.4.3 and '.2A-3.1.2.2 will allow the quantitative analyses of cooling

12|pondusagelevel. std direct effects of waterbird-related impacts. If, during
'

the course vf these studies, problems of consequence such as those

_'f
s'

(v} 4 hypothesized above become evident, additional studies may be necessary.

REVISION 12 - JUNE 1981 5.6-3
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5.6.2 Impact of Plant Operation on Biological System in Cooling Pond

During the initial filling of the pond in April 1978, small fish plankton,

periphyton and benthic organisms contained in the makeup intake water

colonized the cooling pond. Preliminary entrainment and impingement data are

in Lenon, et al, 1979(6) The aquatic organiss.s that entered the poed were12 .

able to perpetuate themselves. Their population structures are expected to

become modified compared to the rivers in response to different flow,

temperature, depth and environmental conditions in the pond. Monitoring of

entrainment during the initial phase of pond filling showed that 15 fish

species were identified among the larvae and juveniles, with cyprinids larvae

3 unidentified to species. Cyprinids, which include carp and minnows, comprised

approximately 84% of the 1,614 larvae and juveniles taken. Macroinvertebrate

entrainment was dominated by midges which ranged from 17% to 93.6% of the

total organismr/ sample.

During operation, the average summer (July, August) : rater temperature in the

pond is anticipated to be 38*C (100*F). Thir, temperature should affect the

,
12 distribution of aquatic life in the pond. The temperature decreases gradually

to approximately 35*C (94.5*F, at the pond outlet during average July

conditions as shown in Table 3.4-5 (Condenser Inlet Temperature). It is

1 anticipated that 65% of the pond surface area will have a temperature equal to

12| or less than the average July pond curface temperature of 38*C (100 F), (refer

to Table 3.4-5). Therefore, it is not expected during the summer season that

a substantial number of any fish species would flourish in the pond and those

3 introduced would likely be stressed by high temperatures. During the other

seasons, fish species that would probably inhabit the pond are carp,

catfishes, sunfishes and similar eurythermal warmwater species. In any case,

REVISION 12 - JUNE 1981 5.6-4
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3 | fish kill or stress of these species cculd be observed during either the

warmest part of the year or when Plant operation is interrupted and fish'-

become stressed'by a sudden change in water temperature.

12 High levels of chlorine discharged into the pond could also contribute to fish

stress in parts of the pond where heat-stressed fish are located. The amount

of chlorine discharged intermittently into the pond will be maintained at

3 approximately 0.5 mg/l free available chlorine. No detectable chlorine level

is anticipated to reach the cooling pond blowdown. During the fall and spring

seasons, high temp'erature finctuations due' to condenser passage and increase

of chlorine will tend to inhibit productivity.

In a 1979 report prepared by Lawler, Matusky and Skelly (LMS) Engineers ( ), it
.

[ ,') was determined.that algal blooms within the cooling pond should be of minor
A,_/

consequence. In addition, algae control should not adversely affect TDS

concentrations. In summary, the LMS report indicated:

A comparison of chemical and biological data gathered from the pond and source

12 water with literature data concerning blue green algal bloom requirements
~

indicated that minor blue-green algal blooms can be expected in the cooling

pond during the preoperational period. After the Midland Plant becomes

operational, the water circulation in the pond and the high water temperatures

predicted during the summer months should eliminate the occurrence of blooms.

This prediction is based on the assumption that both nuclear units will be

operating during these months. With one unit operating (Unit 2), blooms may

occur during the warm weather months in the pond, with the exception of the

discharge area. A bloom would be dependent on all conditions being conducive, , _
( )
i/ for its occurrence. Water circulation may lessen the intensity of the bloom.s-

REVISION 12 - JUNE 1981 5.6-5
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This bloom would cecur only for the'one season taat Unit 2 is operating alone.

Mechanical harvesting may be the most appropriate means of controlling algae

in the Midland pond. A modified Neuston net could be used to harvest the

12 mi*or blooms that are anticipated. TDS concentrations should not be

increased. Ongoing pond studies will provide additional data regarding the

status of bloom conditions and recommendations for control measures, if

necessary.

3|ThecalculatedincreaseoftheTotalDissolvedSolids(TDS)inthecooling
trater of the pond is expected to average 880 ppm with a maximum of 2,200 ppm

(refer to Table 3.6-4). Assuming that dissolved solids existing in the river

are relatively innocuous, the effect of increased TDS would be limited to

8 osmotic effects which are nticipated to occur only at concentrations of 5,000

ppm and above (refer to Section 5.3). The increased TDS levels in conjunction

with heat loading could result in an increased productivity potential in the

pond.

1 Chlorine in the cooling pond blowdown will be maintained within the NPDES

Permit limits (refer to Section 5.1.1.3.1).

Zooplankton productivity in the pond is also dependent upon the phytoplankton
i'

population and will be controlled indirectly and directly by the same factors

stated for phytoplankton.

During the months of normally low river flow and high ambient temperature when

the influence on aquatic populations could be most severe. minimal makeup and
12

blowdown are anticipated.

O
,
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5.6.3 '' Impact of Non-Radioactive Solid Wastes Produced During Plant Operation
,

Normal operation of the Midland Plant produces substantial quantities of
.

certain non-radioactive solid wasces. Some ire unique to the operation of a

~ nuclear power plant, but most are common to any large-scale industrial

operation. Improper _ handling or disposition of these wastes could cause

adverse environmental effects.

*. ' Shipment of non-radioactive solid wastes offsite is contracted to licensed-.

private refuse haulers. Disposal is in facilities, ie, sanitary landfills,

operated by the City of Midland Public Works Dep.Artment. Table 5.6-2 presents

anticipated annual solid waste quantities and descriptions. These data were

provided to the Midland Public Works Department for integration into their

/~') long-term projections of solid waste disposal needs for the Midland area and
'n/

12| no unusual adverse effects of this input were identified (8) .

5.6.4 Noise-

.The ambient sound levels in the area of the Plant, especially the residential

areas to the west and south, will not be increased by normal operation of the

Plant. Ambient levels in the area tend to be high due to the presence of The

Dow Chemical Company complex to the north. The only significant sound sources

which will exist during normal operation are the transformers, vehicular

traffic and service water cooling towers. Their projected sound levels are so

low as to be completely masked by the existing background noises at the

nearest noise-sensitive area. Background noise levels are in the "normally
,

acceptable" category as set forth by the US Department of Housing and Urban

l''S 12| Development- (HUD)(9) Some variation exists between day and night background
'

.

Y.
t

!
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levels ht it is masked by the constant operation of equipment by The Dow.

Chemical Company-as shown in Figure 2.7-2.

Other noise sources such as atmospheric dump valves, main steam safety valves

and emergency diesels produce noise levels audible at the Plant boundary but

only operate infrequently or under emergency conditions. The short duration

12| operation of this equipment ensures cc pliance with HUD and EPA (10) outdoor

noise criteria for residential areas.

. A prediction haa been made of noise levels along site property lines, and in
r

the adjacent residential communities resulting from the normal operation of

the Midland Plant. The results of this prediction, along with methodology and

supporting data, are shown in Appendix 5.6A.

O

,

i

!

O
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'5.7 ' RESOURCES COMMITTED

5.7.1:- had Resources

1The' land resources committed during the construction phase af the Midland

Plant as described in Section 4.1 constitute the major environmental impact of

112| Plant development. No further land' disturbance is expected to result from

operation of the Midland Plant.

.

~5.7.2 Fuel Resources

The operation of the Plant will involve the annual consumption of approx-
6imately 740,000 lb (16.25 x 10 kg) of uranium concentrate (U 0 ). This38

. quantity represents a small' fraction of the available resources of the United

I i States. Furthermore, the use of this fuel makes available the benefits ofV.
electric energy and avoids accelerating the depletion of fossil fuel

resources.

'5.7.3 Aquatic Resources

The aquatic ecology of the Tittabawassee River in the vicinity of the Plant is

described in Section 2.2, and the impacts of Plant operation on the aquatic
.

biota are discussed in Section 5.1.3. :_ retrievable aquatic resources

. committed are limited to the entrainment and impingement losses of a small<

i

fraction of the plankton, ichthycplankton, ze plankton, fish and macroinver-

tebrate populations in the river. Any such losses should be rapidly recovered

from the continuous drift in the river. In addition, plant blowdown may
12

result in the return of aquatic resources. Based on the small propottion of
T'N

.( ). river water being withdrawn for makcap (refer to Section 3.4), and the
s _/m
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intermittent nature of these withdrawals, a long-term negative impact is not

12
,

foreseen. '

No irretrievable losses of resources are anticipated to result from the

thermal or chemical effluents of the Plant. The discharge from the Plant will

not be continuous and any impact will be temporary and limited to the plume

12| area.

.

O

O
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6 EFFLUENT AND ENVIRONMENTAL -

MEASUREMENTS AND MONITORING PROGRAMS

Throughout this section, metric and English units are used where applicable.

The appropriate conversion factors are:
.

I millimeter = 0.04 inch

I meter = 3.281 feet

I mile = 1.6 kilometers
.

I acre-= 0.4 hectare

*C = 5(*F-32)/9

1 inch = 2.54 centimeters

6.1 APPLICANT'S PREOPERATIONAL ENVIRONMENTAL PROGRAMS

(~)
\/ 6.1.1 Surface Wstersm

Consumers Power initiated a preoperational monitoring program during April
-12

1979_ to be conducted for a minimum of two preoperational years. The program

is designed to identify the water quality and aquatic biota of the
f Tittabawassee River in the vicinity of the Midland Plant and provide baseline

10
data for comparison with data obtained during postoperational programs. Since

the Applicant's constr ction permits were granted, the Tittabawassee River
112

watershed nas experienced improvements such as: (1) wastewater control

14 systems, (2) reduced waste loadings, and (3) the relocation of the principal

wastewater discharge from The Dow Chemical Company, first across the river and

now 300 feet below the makeup intake of the Midland Plant. Water quality and

12 biological composition of the Tittabawassee River have improved in recent

(m) years. This improvement is apparent in the comparison of studies conducted in
N._/

the early 1970s by The Dow Chemical Company (1,2) and the Michigan Department

REVISION 12 - JUNE 1981 6.1-1
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of Natural Resources (3) with studies performed for Consumers Power Company in

the late 1970s by Central Michigan University (''I ) , and current studies being12

iconducted by Lawler, Matusky and Skelly Engineers (20) ,

.

10

6.1.1.1 Physical and Chemical Parameters

Physical and chemical characteristics of the Tittabawassee River are monitored

in the vicinity of the Midland Plant. Sar.pling techniques, frequencies and

locations for each parameter are indicated in Table 6.1-1. Sampling locations

10 are illuatrated in Figures 6.1-1, 6.1-la and 6.1-Ib.

O
,All the analyses are conducted according to the Standard Methods (5) or US

12 | Environmental Protection Agency (EPA) approved methods (Sa) Streamflow data.

are obtained f tom the US Ceological Survey (USGS) measurement station upstream

of the Plant (see Figure 2.4-3). Dissolved oxygen and water temperature data

from immediately below Dow Dam and near Freeland Bridge are obtained from
10

monthly operating data compiled by The Dow Chemical Company and submitted to

the Michigan Water Resources Commission (MWRC).

' Deviations from the specified program are permitted if collections are

unobtainable due to hazardous conditions, malfunction of sampling equipment,

or human error. Every reasonable effort to complete collections should be

|madepriortothenextsamplingperiod.1

O
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The applican', conducted a separate one-year water chemistry monitoring program
,

for:the Tittabawassee River. Water. samples were taken on a monthly basis from

August 1977 to July 1978 at The Dow Chemical Company dam in Midland, Mtchigan.

10 Results are shown in Table 3.6-3.4

.

- 6.1.1.2 Biological Parameters

.

The preoperational environmental measurement program is designed to document

the ecological characteristics'of the Tittabawassee River in the vicinity of*

10| the Midland Plant to provide a baseline for assessing effects oi Plant

operation.
,

' ' ' ' '
j Biological parameters monitored during the preoperational survey include

. 10-

phytoplackton, periphyton, zooplankton, macroinvertebrates and fisheries.

Deviations' from the specified program are permitted if specimens are

unobtainable due to hazardous conditions, malfunction of sampling equipment or<

'10
human error. Every reasonable effort to complete biological monitoring should

1 be made prior to the next sampling period.

6.1.1.2.1 Entrainment Sampling for Fish Eggs and Larvae
,

I
|

- F'ish eggs and larvae sampling at Midland commenced with the initial filling of
i

the cooling pond. Triplicate entrainment samples were taken at the river
,

,

10 intake and the discharge pipe to the cooling pond using stationary drift nets.

.Both day.(approximately mid-day) and night (approximat .y 2 hours after dark)

j samples were taken at least once each week during the initial filling

J(''\
:

:
l
'
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e
operations. Entrainment samples were taken from March 19 to May 4, 1978.

Additional samples were taken on May 31, June 20, November 9 and November 16,

1978 to further evaluate the impact of entrainment.
.

Three metered No 2 plankton nets (351 pm mesh) were stretched on rect ngular

frames 22cm x 60cm. These net frames were then attached to a larger frame

side by side, so that three replicate samples could be taken at the same time.

Sampling at the river intake consisted of integrated vertical drift collec-

tions. At the discharge pipe to the cooling pond, samples were taken directly

in front of the pipe outlet.

10

All samples were preserved in 10% buffered formalin in the field and returned
.

to the laboratory for sorting, identification, enumeration and measurement.

Fish eggs and larvae were preserved in 5% buffered formalin.

Since eggs could not easily be identiried, they were categorized on the ba2is

of their size groups (Type 1 = 0. 8-1.4mm, Type 2 = 1.5-2.5mm, Type 31: 2.6am).

Entrainment results were expressed on a day and night basis as nunber of eggs,

larvae, and/or fry of each taxonomi< category per 1000 m of water.

6.1.1.2.2 Impingement sampling

10| Impingement of adult and juvenile fishes was anticipated to be minimal.

Therefore, an attempt was made to collect all fishes impinged during pond

12 filling. Screens were washed until clean, and the time of washing recorded.

The number of makeup pumps operating and duration of pumping were also

O
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(3,
U

1 recorded. Fishes washed om the screens were collected in a basket (3/8-in

mesh):in the sluiceway, maptied into labeled plastic bags and frozen.

Fishes were taken ' _he laboratory, thawed, sorted and identified to lowest -

practical taxonomic level. The total number, total weight (kg), and size

range (mm) were obtained for each species. Total length (mm) and weight (g)

measurements were made for not more than 25 individuals of each species

10 category. Subsampling was implemented during periods of heavy fish runs and

included at least 10% by weight of the total amount impinged.
.

Impingement results were expressed as total number of fish impinged per volume

of water pumped (1000 m ) and. per duration (hours) of pumping.

.

.n
( lq)

.6.1.1.2.3 Biological Sampling in the Tittabawassee River

Sampling gear, locations, . frequencies, number of replicates and number of

.10 samples to be collected are indicated in Table 6.1-2. Sampling locations are-

identified in Figures 6.1-1, 6.1-la and 6.1-lb.

|-
|

6.1.2 Ground Water

l-

12| Studies were undertaken to establish physical and chemical characteristics of

j the ground water at the Plant even though there is no projected use of ground
|

L water during Plant operation between the Plant boundaries and the
l'

t~ Tittabawassee River. Ground water is put to nonpotable uses on site during
i

!. construction (refer to Section 2.4.7.1.3). These studies provide for
|~

|
. monitoring the. Plant groundwater level and quality to detect any chacees that

-

1|maybeattributabletocoolingpondoperation. Negligible effect on thej .- '

REVISION 12 - JUNE 1981 6.1-5

, _ _ . - - . - - _ , , - - . . - - _ . . -. -_.. . - _ . . - _ , _ ,
. _ - - - _ _ .



DIDI.AND 1&2-ER(OI.S)

O
groundwater environment, either from withdrawal or from seepage of Plant

effluents into the groundwater environment, is anticipated during normal

operation of~ the Midland Plant. No effect was detected as a result of initial

12 .

pond fill. Plant makeup and domesti~c water are not obtained from groundwater

sources. There are no controlled releases of Plant effluents to groundwater.

Seepage beneath the cooling rcad is expected to be insi tificant due to the3

presence of the thick impermeable clay till described in Section 2.5.2.1.

The preoperational gro w water monitoring program was initiated prior to
12

construction. This program developed the groundwater information presented in

Section 2.4.7. The supplemental preoperational groundwater monitoring program

was implemented.to provida rdfitional baseline information during and after

the filling of the cooling pond and prior to Plant cperation.

O
6.1.2.1 Preoperational Groundwater Monitoring Program

2 Water level data presented in Section 2.4.7 were determined from borires

drilled as part of the engineering and geologic investigations. Pe..meability

values for the underlying strata were computed from laboratory permeability

tests.

Yields, uses, locations, and depths of water supply wells within the region

were determined primarily from govern.nent publications, and supplemented by a

well survey program. Physical data on local water wells (within 3 miles of

the Plant) were obtained by reviewing the files of the Michigan Geological

Survey. Pertiner.t data from this review are presented in Table 2.4-9. Water

wells within the site boundary (refer to Table 2.4-10) were 1 ted by site

survey in conjunction with local water well drilling contract During the

site investigation, 15 samples of ground water were obtained a. Jomestic and

REVISION 12 - JUNE 1981 6.1-6
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The chemical analysis of each water
t

2 industrial, water wells'in the area. -
,

,
2 | sampie ' is presented' in~ Table 2.4-11.

- -6.1.2.2)SupplementaryPreoperationalGroundwaterMonitoringProgram

,

;6.1.2;2.1 Description

I The supplemental preoperational' groundwater monitoring program is bsed upon .
]

[ 2 |onsite observation wells And piezometers. A' total of 19 observation wells at !
. . :

l')| eight locations and a . total of 19 piezometers 'at two locations are installed

of the: Plant site (see Figures'6.1-2 through 6.1-7)'.
r

t 2- Seven observation wells' terminate in an upper sand aquifer, seven terminate in i

an intermediate aquifer, and five terminate in an aquifer at a depth of
:p

> approximately_200' feet.:

2] Piezometers have been installed.either in or near the cooling water pond dike.

i

. ; . to determine.the-piezometric level _through the dike under various operating

y conditions. The determination of the-piezometric level monitors the per-'

n

formance of the. chimney drains, the impervious cutoff trenches, and the slurry
,

trenches. :The general piezometer locations are shown in Figure 6.1-4, and are
Y.>

,.- designated piezometer Sections P1 and P2. Section P1 (see Figure 6.1-5) is a
'

typical high dike section with a; compacted cutoff trench and Section P2 (see

I. ' Figure 6.1-6) is a section through a slurry trench, which was required to seal

ioff a sand zone. Section P2 is located adjacent to the Emergency Cooling

Water Reservoir.
.

At each piezometer section (P1 and P2), piezometers are installed at four

points'along the cross-section of the dike. The piezometer locations and the -

,

p j 2' | depths of. each piezometer tip are shown in Figures 6.1-5 and 6.1-6. Three

REVISION 12' ~ JUNE 1981 6.1-7
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O
piezometer tips are installed at each of the two points in the dike and two

2 piezometer tips are installed at each of the two points near the outside edge

of the dike. Each piezometer tip' consists of either a Norton porous lube

(medium grade) an1 1/2-inch PVC open standpipe or a pneumatic type piezometer

2 tip with remote reeding at the ground surface. Each piezometer tip senses

the piezometric head in a specific soil layer, either within the dike itself

or in the dike foundation material.

A typical piezometer installation sketch is shown in Figure 6.1-7. Each of

2| the piezometers was installed in a different hole. A galvanized metal pipe

and sufficient guard posts were installed at each piezometer location.

.

6.1.2.2.2 Groundwater Levels

Groundwater level determinations are made at the observation wells and

piezometers monthly from the time the wells and piezometers were completed

until start of pond filling. During the initial partial pond filling,

piezometers were read weekly or at two-foot increments of pond level,

2 whichever was more frequent. For the first five years of commercial

operation, readings will be made monthly in the observation wells and

piezometers. In addition, readings are made more of ten immediately after high

floods, earthquakes or rapid drawdown of the cooling pond.

6.1.2.2.3 Groundwater Quality

Groundwater quality samples are taken from the observation wells. A minimum

of two samples from each well were taken prior to pond filling, one sample was
12

taken after filling but before start-up, and thereafter one sample will be

G,
taken annually until initiation of the operational program. Parameters and
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-#requencies for groundwater analyses are presented in Table 6.2A-3-2 of the

Environmental Technical Specifications.

6.1.2.3 Models

Groundwater modeling was not performed during the preoperational groundwater

monitoring program and is not being employed for the supplemental

preoperational groundwSter monitoring program.

6.1.3 Air

6.1.3.1 Onsite Meteorological Measurements Program

The data collection period for the preoperational meteorological program was

from March 1, 1975 to February 28, 1977. The data are presented in Section
f_

2.3 and Section 5.2.2.0.

6.1.3.1.1 Meteorological Site Characteristics

Onaite meteorological data were collected from three different locations which

f

| are shown in Figure 5.2-10. These include a 91.5-meter tower and two

satellite locations with 10-meter towers.

91.5-Meter Tower

The 91.5-meter tower is-located northwest of a parking lot, about 1,150 feet

west of the nearest containment (see Figure 5.2-10). The distances frora the

' tower to the pond dikes are about 1,200 feet to the south and 1,050 feet to

the scutheast. The elevation of the top of the dike is 632 feet mean sea

level (msl) and the elevation of the base of the tower is 614 feet ms1. The
r \'

L grade level at the containment is at 634 feet ms1. The top of the containment

REVISION 12 - JUNE 1981 6.1-9
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is 787 feet asl. The tower provides the main meteorological records for the

Midland Nucle.ar Plant.

Due to space limitation within the site, parking is allowed in an area in the
.

northeast thrcugh south to southwest sectors, but this parking lot is

separated by a fence from the general area surrounding the base of the tower.

The distance from tne tower base to the nearest car parked just outside the

fence is approximately 130 feet. The ground area within the fence is

primarily clay.

North Station

This tower was located on the bank of the Tittabawassee River about 800 feet

northeast of the containment. The tower provides meteorological data for

wirds from the northeast quadrant after they have traversed The Dow Chemical

Company plant and the Tittabat,assee River. The base of the tower was 600 feet

msl. The water elevation in the Tittabawassee River is estimated to be 590

feet ms1 about 50% of the time.

South Station

This tower was located about 6,600 feet south of the containment and about 400

feet south of the coolint ;;ond dike. This tower provides information for

southecly wind components before they traverse the area now occupied by the

cooling pond. The elevation of the base of the tower is 628 feet msl. The

elevation of the top of the dike, 400 feet to the north, is 632 feet msl.

O
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6.1.3.1.2 Meteorological Data Acquisition System

Instrumentation for 91.5-Meter Tower -- The meteorological variables measured

on the 91.5-meter tower were:

10-meter level WS, WD, AT, DW, SG

40-meter level WS, AT, DW

60-meter level WS, WD, AT, DW, SG'

91.5-meter level WS, WD, AT, DW
'

where

WS = wind speed

WD = wind direction

AT = ambient air temperature
s

) DW = dew point,

%.)
SG = wind direction fluctuation (standard deviation)

.

Table 6.1-3 shows the quantity, manufacturer, model number, and the

specifications of the sensors used on the tower. All wind direction and speed

sensors are mounted at least two tower widths from the tower and each wind

senzor is six feet or more from any other sensor. Temperature and dew point

sensors are at least one tower width from the tower.

|.
| An EG&G digital system converts the sensor output signals into engineering

units for each parameter on the 91.5-meter tower. Delta temperature (AT) is

determined by internal electronic subtraction of temperature sensor signals

from two different tower levels. The digital system includes an Interdata

- Model 7/16 processor of 32K byte memory module and 16 general registers. The

-(m) processor polls the sensor signals 16 times per minute and prints the average
. s_ -

value for the last 15 minutes of each hour. Data averaged for this 15-minute

REVISION 12 - JUNE 1981 6.1-11
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period represent the hour and are used in subsequent data analysis. Hourly

records are automatically listed on an ASR-33 teletype printer and recorded on

a nine-track 800 BPI magnetic tape. Therefore, a digital paper printout

record of each hourly value of each parameter is available for inspection and

the same information is compiled on magnetic tape for computer applications.

Nine dual-channel strip chart recorders (eight Esterline Angus Model L1102S

and one Esterline Angus Model L1101S) were utili7ed to produce analog records

of the measured variables as backup to the digital system. Instead of

recording the ambient air temperature measured at the 91.5-meter, 60-meter,

and 40-meter levels, the temperature differences AT(10-40), AT(10-60), and

AT(10-91.5) were recorded on the strip charts, along with the temperature at .

the 10-meter level. The full scale of the AT parameter is 10*C and each

analog recorder had a 10-inch wide chart running at a speed of 4 inches per

hour. The direct recording of temperature difference r:ovided an accuracy of

within 10.10*C.

All data receiving and recording equipment for the 91.5-meter tower was

located in an environmentally controlled structure at the base of the tower.

The accuracy of a measured variable depends upon the sensor, the electronics,

and the recording equipment used. The overall system accuracies of the

measured variables on the 91.5-meter tower are listed in Table 6.1-3.

Instrumentation for North and South Stations

Each 10-meter tower station had instrumentation to measure wind speed, wind

direction, ambient air temperature, and relative humidity. Table 6.1-4 shows

the quantity, the manufacturer, the model number, and the specifications of

the sensors used at each of the 10-meter tower stations. The wind speed

REVISION 12 - JUNE 1981 6.1-12
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(Climet WS-011-1) and wind direction (Climet WD-012-30) sensors were 6 feet

apart on top of the 10-meter tower. A Climet Model 025-9 weatherproof

portable (battery powered) translator was used in the wind measurements. An
~

Esterline Angus Model A601C recordi e provided the analog records of the wind

speed and direction measured at each 10-meter tower. The recorder used a 6-

. inch wide chart paper runnf ag at a speed of 3 inches per hour. The translator
'

and the analog recorder were housed in an environmentally sealed enclosure

(36" x 30" x 16").

-The ambient air temperature and relative humidity at each 10-meter tower

station were measured and recorded by a Science Associates, Inc 255

bygrothermograph. The recorder drive was spring driven and could run for a

,a period of eight days. The hygrothermographs were housed in a Weather Measure
> <

\ss/ ISI instrument shelter which was located in the vicinity of the 10-meter

tower.
.

No automatic digital data acquisition equipment was used to rec 0rd data for

the two 10-meter tower stations.

The overall accuracies of the wind speed, wind direction, air temperature, and

relative humidity measured at each of the 10-meter tower stations are listed

I in Table 6.1-4.
!

6.1.3.1.3 Calibration

Every six months all sensors, electronics, and recordint equipment were

calibrated. Additional onsite calibrations were performed during the service

; ,a visits as required in Section 6 1.3.1.4. Any necessary adjustments were made

IN_e) on site and equipment which malfunctioned was either corrected on site or

REVISION 12 - JUNE 1981 6.1-13
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replaced with similar spare equipment. After any major adjustments or

re: pairs, the calibration was repeated.

91.5-Meter Tower Equipment

The Rosemount temperature sensors we'.e sent to the manufacturer for

calibration where they were immersed in a constant temperature bath and the

resistance reading of the sensor was recorded for the ice point and other

calibration points. The dew point sensors were calibrated on site per

manufacturer's specifications using precision test equipment. Knowns

resistance values from a precision decade resistance box were applied as input

for calibration of the dew point control unit. The wind speed cups were *

returned to the mar.ufacturer for calibration. The wind speed '.ransmitter

bearings were replaced and functional electrical checks performed. The wind

direction transmitter was visually inspected and the bearings were replaced.

The transmitter was electrically checked and placed in a polar coordinate jig

which allowed output v31tage readings to be taken every 10 degrees. The data

were listed and checked for linearity. The wind direction vanes were visually

inspected and replaced if bent, damaged, or unbalanced.

The electronics calibrations were performed by simulating the output of each

of the sensors with precision test equipment and monitoring the recorded

values for each parameter. Wind speed sensors were replaced during

calibration by a frequency generator which was adjusted to provide frequencies

corresponding to known wind speeds. Wind direction sensors were replaced by a

stable voltage source which was adjusted to provide an output corresponding to

known wind vane orientations. Temperature sensors were replaced with a stable

decade resistance box which was adjusted to provide accurate resistances

REVISION 12 - JUht 1981 6.1-14
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corresponding to known temperatures. T'e est instrument settings used were

those for which the sensor manufacturer published calibration equivalents.

. Chart recorders were checked for zero and span calibration points during

routine site operatfor checks and a linearity check was performed every six

months. The digital and analog records were compared during the system

calibration and adjustments made where required in accordance with
'manufacturer's procedures.

.

-Corrections were applied to the data collected between calibratione, if

needed. If the error was obviously connected to a specific event, a constant

correction was applied from that event to the last calibration. If no event

was discernible, a linear laterpolation of the error from 0% of error at the,

previous calibration to 100% of error at the last calibration was applied. If,_

. ' k _, ' a_ correction could not be determined, the data were considered bad and weres

not used.
.

Remote Site Equipment

The Climet wind speed and wind direction transmitters were rebuilt by

replacing the bearings and performing electrical checks per the manufacturer's

procedures. Wind speed cups were sent to the manufacturer for calibration

against a standard in a wind tunnel. Wind vanes were inspected and replaced

if bent, broken, or unbalanced. The sensor outputs were electrically

simulated with a calibration unit to check the electronic signal conditioning

equipment. Recorders were checked for linearity and zero and span

adj us tments.

O
i)v..
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The hygrothermograph air temperature and relative humidity units were checkd

against a psychrometer at least once a month and were rotated in use with a

spare unit for calibration adjustments per manufacturer's procedures.

6.1.3.1.4 Service and Maintenance

Weekday visits to each meteorological station were made by a full-time

technologist in accordance with the site operating procedures. These checks

included visual inspection of sensors on the tower, checking inkwells and

pens, changing chart paper, and inspecting the analog chart data record and

digital data p:intout to determine co rect system operation. In addition,

time marks were applied to strip charts and the digital time checked. At

least once a month the towers were climbed for visual inspection of the

sensors and preventive maintenance.

6.7.3.1.5 Data Reduction Procedures

The data reduction procedures discussed in this Section were those used for

the data presented in this report which includes data from the 91.5-meter

tower, the north 10-meter station, and the south 10-meter station.

The data acquisition system utilized four levels of instrumentation (10-meter,

40-meter, 60-meter, and 91.5-meter) on the 91.5-meter tower. Additional data

were available from the north and south stations. The various levels of

instrumentation on the 91.5-meter tower provided onsite data for X/Q modeling.

The atmospheric stability conditions were determined from the temperature

difference (AT) between the 10-meter and 60-meter temperature measurements, in

accordance with the Pasquill Stability Criteria, as outlined in Regulatory

Guide 1.23(6) Data from the 91.5-meter tower from March 1, 1975 to.
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-February 28, 1977.were recorded on magnetic tape as the primary record.

Analog strip charts were used as backup and read when required to fill in

missing data points due to magnetic tape system outages. When backup data

were read from charts, they were put on coding forms, keypunched, and merged

with the site magnetic tape data onto a new tape or disk. A data listing from

the processed magnetic tape record _containing all the data recorded was made

-for checking purposes. Diagnostic and check computer programs were then run

on the composite data. A final processed data tape was then made and stored

for use-in running the various modeling programs.

The data from the north and south stat. ions were all recorded on analog charts

which were manually read and the data put on coding forms. After keypunching

and editing, the processed data were put on magnetic tape or disk for storagec

(VI

and used for the various report requirements.

6.1.3.1.6 Meteorological Data Recovery

'The meteorological data recovery rates for each parameter are listed in Table

! 6.1-5. The joint frequency data recovery for 10- to 60-meter temperature

difference, 10-meter wind speed, and wind direction for the March 1, 1975

through February 28, 1977' period was better than 94%, meeting the 90% data

recovery goal required by Regulatory Guide 1.23(6) These joint frequency.

data were the primary data used to compute X/Q values in Sections 5.2.2.0.1

and 5.2.2.0.2.

6.1.3.1.7 Joint Frequency Distributions of Wind Direction
and Speed by Atmospheric Stability Class

,( Joint frequency distributions of wind direction and wind speed by atmospheric

stability class on a seasonal and biennial basis for the period March 1, 1975
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- - . - .-



|
MIDLAND 1&2-ER(OLS) 1

O
to Febr ry 28, 1977 are provided in Appendix 2.3A. Appendix Tables 2.3A-1

,

i

through 2.3A-5 provide the joint frequency distributions for data from' the 10- |

meter wind speed and wind direction and the temperature difference between 10

meters and 60 meters; Appendix Tables 2.3A-6 through 2.3A-10 provide the joint

frequency distributions with 60-meter wind speeds and wind direction and

temperature difference between 10 meters and 60 meters.

2 6.1.3.1.8 Fog and Ice Monitoring

12| A five-month visual observational progra 2 was conducted between November 1978

and March 1979 to determine the location and number of fog visiometers needed

for the two-year preoperational study.
10

A two year preoperational for and ice monitoring program began in October 1979

in the vicinity of the Midland Plant cooling pond. This study will document

2 the occurrence of background fog and icing prior to the operation of the

Plant.

The monitoring program uses a combination of visual observations and recording

instruments. An MRI Model 1580 fog visiometer was installed and will operate

10 at each of two locations around the cooling pond; one on the east side of

Poseyville Road at the entrance to Consumers' laydown ares and the other at

the Tittabawassee Substation near Mapleton Village. An inventory of spare

parts will be maintained on site in order to minimize downtime and consequent

2 loss of data. Since the pond will not dissipate any heat from the Plant

during this preoperacional period, the visual observations will be taken from

the beginning of Octobcr to the end of March.
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Trained onsite observers will routinely check the visiometers and take visual

observations during the day covering the period from dawn to dusk using

accepted meterological observing techniques. The observations will be taktu

at.a number of predesignated fixed points as well as other points depending on

prevailing meteorological conditions. For visibility measurements, markers

will be designated or erected for quantitative and objective substantiation.

For icing observations, pairs of stakes will be erected at different distances

-2 and orientations from the pond. One of the pair of stakes will be ased for

determining the degree of t irrent icing, while the other will be used to

determine the cumulative effect. Ice on existing objects, such as fences and

foliage as well-as ice on roadways, will also be included in the icing

observations.

/~'T
(/ The observations will be logged by the observers on a specially prepared form.__

,

A camera will be used for photographic recording of special conditions. Each

photograph will be indexed to the appropriate observation.

6.1.3.2 Models

The atmospheric' transport and diffusion models and the estimate of X/Q are

.. presented in Section 5.2.2.0.

i

6.1.3.3 Preoperational Noise Survey

!'

During May of 1973, an environmental sound survey was conducted in the area of

the Midland Plant and surrounding property. The survey provided baseline

h environmental noise levels for the area surrounding the Plant prior to

construction such that the noise impact of construction and operation could be,__

Y
:
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determined. The base 11be data collected in this survey are presented in

^

Section 2.7.

11] Another survey will be conducted in the year prior to commercial operation,

when most Plant construction is complete, following the same procedures and

techniques as used in the 1973 survey. At that time, any additional ambient

noise sources, such as those from The Dow Chemical Company complex, the major

source of noise in the 1973 survey, can be identified.s

6.1.3.3.1 Instrumentation

4 The following equipment was used in the May 1973 ambient sound level survey of

the Midland Plant site:

.

a. General Radio Model 1558-BP Octave Band Analyzer

b. General Radio Model 1560-P6 1-Inch Ceramic Microphone

c. General Radio Model 1560 - P40 Microphone Preamplifier

d. General Radio Model 1562A Microphone Calibrator

e. Bruel and Kjaer Windscreen

The Octave Band Analyzer (sound level meter) used conforms to ANSI Standard

S1.4-1971(7) for a Class II sound level meter which complies with ANSI

Standard S1.13-1971( ), Section 5.4.1, concerning instrument accuracy for

field environment use.

1MInfutureenvironmentalnoisesurveysattheMidlandPlantsite,thefollowing

general equipment specifications will be adhered to:

Sound Level Meter - conforms to ANSI Standard SI.4-1971( ) for aa.

Class I Precision Sound Level Meter.
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b. : Octave F.lter Set. - conforms to ANSI Standard S1.11-1966 (R1971)(9)
.

,for octave, half o.tave, and third octave filters. The filter set

-can be a part of~the Precision Sound Level Meter.

Microphone - conforms to ANSI Standard St.4-1971(7) and satisfiesc.

the requirements of the Class I Precision Sound Level Meter. A

windscreen was used to minimize the effect of wind noise.

d. Calibrator. - capable of calibrating the sound level meter used.

.

.Other general equipment will be required:.

5
< ;c-

Tape Recorder - will be used when a nonrepeatable, short duratione.

noise is to be measured. Tape recorder will meet specifications

, , set forth in ANSI Standard SI.13-1971( }.

f. Temperature, humidity and wind speed measuring equipment.

Barometric pressure will be obtained from the nearest airport.

g. Measuring Tape or Measuring Wheel - for determining distances to

locate data collection points.

6.1.3.3.2 Calibration

'
The system wcs calibrated prior to each measurement period to ensure

|

consistent and accurate measurements. Battery condition was monitored and

batteries replaced when necessary. These procedures will be followed in all
11

future sound level surveys at the site.

6.1.3.3.3 Methodology of Data Collection
,

h During the May 1973 environmental sound survey, "A" weighted and/or octave
-%]

! band measurements were taken at 13 locations in the area of the Midland Plant

j' REVISION 12 - JUNE 1981 6.1-n
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structures and'the perimeter of the Platt property boundary. Measurements

were taken at the nearest residence as well as along the access roads to the

Plant. Measurements were taken during three different time intervals over a

24-hour period; (1) the first period (1630 to 1930 hr) encompassed the highest

ambient noise time period in the general vicinity of the Plant due to the

elevated levels of traffic noise on adjacent roads; (2) the second period

(2100 to 2300 hr) was chosen as typical of those hours when the majority of

persons residing near the Plant would be active within their homes and levels

of ambiunt sources other than the Midli .d Plant would be minimal; (3) the

third period (0300 to 0500 hr) represented the extreae condition when

virtually all community noise should be at its lowest value. The number and

location of sampling pointe and the sampling periods were chosen to provide an

accurate measure of existing ambient levels. Sound level measurements were

taken with the sound level meter in the slow-response position. Each

measurement represents a 15-second average of the sound level meter

indication. During each measurement, weather data and general traffic

conditions were observed and recorded. A B&K Windscreen was always used on

the microphone. However, no data were collected when the wind velocity

exceeded 10 mph.

Essentially the same procedure will be followed in the ambient survey per-
12

formed just prior to commercial operation with the exception that a number of

measurement points will be added to the existing 13, in the area north of the

Plant extending into The Dow Chemical Company complex, and beyond the Plant

property lines to the south and west to include the residential areas nearest

to the Plant.

O
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In addition, the' amount of data taken at each measurement point will be

expanded by recording a sample of the ambient sound level and subsequently

analyzing.this sampleaon a real-time analyzer. Not only will this provide a

permanent record of the data, but will allow more meaningful comparisons to be

made between data points and between preoperational and postoperational

levels. 6ue io the industrial nature of the area directly north and east of

the Midland Plant, it is also expected that the noise impact of the Midland

Plant will be difficult to quantify without a spectral analysis of the sound

levels'at these points. The recording and real-time analysis of these

measurements will greatly enhance the accuracy and reliability of the data.

1 | 6.1.4 Land

[''} 6.1.4.1 Geology and Soils

%.J

Numerous site exploration progress have been completed since the initial

investigation began in 1956. The primary purposes of these studies were to

determine the site glacial and bedrock geology conditions, evaluate the

foundation conditions, and determine the environmental impact of Plant
'.

construction and operation on the geology and soils in the Plant area. The

major conclusions of these investigations are presented in Section 2.5. These

programs are summarized in the following sections.
,

|

6.1.4.1.1 Exploration Programs

Power Block Area Borings

. A total of 117 borings ranging up to 432 feet in depth and 22 probes were
''

performed in the power block area between 1956 and 1974. Two of the borings
U} -
/

passed through the glacial deposits and penetrated into rock. Boring I was
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drilled about 10 feet into rock, an'd Boring 1A was drilled about 75 feet into

rock.

Twenty-two probes ranging in depth from 10 to 45 feet were also performed in

this area by truck-mounted rotary continuous flight auger equipment. The soil

cuttings from the augers were used to identify soil types for the log of the

soil profile.

Dike Perimeter Area Dorings

A total of 167 borings are attributable to exploratory work for the dike

system. Sixty-one of the borings were done for site exploration and the rest

were subsequently drilled in conjunction with dike construction. The borings

ranged in depth from 3.5 to 70 feet.

O
Borrow Area Borings

A total of 90 borings were made in the borrow area inside the dike system.

Twenty-one of the borings were made i;. the area that is now the emergency

cooling water pond. These borings range in depth from 10 to 15 feet.

Forty-nine borings were drilled at various locations within the cooling pond

area to determine a source of borrow matcrial. They ranged in depth from 5 to

60 feet.

Borings for Structures Outside Power Block Area

Additional exploration was conducted for three structures away from the main

Plant area. Nine exploratory borings were drilled at the railroad bridge site

and one in the embankment area. These ranged in depth between 23 and 70 feet.

A total of eight borings with depths ranging from 60 to 75 feet were made in
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the vicinity of the Bullock Creek bridge. -Sixteen borings ranging in depth

between.9 and 60 feet were made in the vicinity of the spillway through the

east leg of the dike.
:

!
6.1.4.~1.2 Soil and Rock Sampling Methods

No.preoperational studies have been conducted to determine the impact of

construction activities on productivity of soils; however, the surface soil

types that are found on the site have been discussed in the Ecological Survey*

of the Midland Site (10) ,

Physical properties of the glacial surficial materials were determined. Both

disturbed and undisturbed soil samples were taken. The disturbed samples were

7 sj of three types: those from the standard penetration test sampler, bulk

\_ ^1 :
t

samples from auger _ cuttings, and wash samples from the rotary wash drilling
_

process. The undisturbed samples were obtaine6 by using Dames and Moore soil

samplers or coring methods.

The rock cores were taken by an NX size core barrel with a diamond bit.

'

6.1.4.1.3 Subsidence Monitoring Program

The subsidence benchmark program is designed to monitor any subsidence of the

2 | ground surface which could occur adjacent to the Plant due to salt mining.

The program is considered as precautionary because no actual subsidence is

anticipated as a result of the salt mining.

Two studies, one of which includes 10 years of ground surface monitoring data,

,~. . . prepared by independent engineering consulting firms and ~eferenced in Section
'

(\_ -) 2.5 of this report, conclude there will be no surficial effects due to salt

,
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removal from the rock strata located over 4,100 feet beneath the ground,

surface. Since the issuance of these reports, a number of previously active

wells used in the subsidence analysis have either been plugged or are now

inactive (see Table 2.5-1 and Figure 2.5-5 for status of all salt, brine and
12

injection wells within one mile of the Midland Plant).

The subsidence monitoring system consists of 25 shallow benchmarks anchored in

2 till at a depth of 15 to 60 feet (4.5 to 18 m) below the ground surface and 2

deep benchmarks anchored in rock 320 and 413 feet (98 and 126 m) below the

ground. Figure 6.1-8 shows the location and design of these benchmarks.

2

First order surveys will be made at least annually'for the operational life of

the Plant to detect any subsidence near the Plant.

6.1.4.2 Land-Use and Demographic Survevs

Land-use information and data were obtained by the Applicant's staff from

field surveys of the area surrounding the Midland Plant site, and from the

Environmental Inventory (II) .

Recent aerial photographs were used to locate the nearest residence in each of

the 16 sectors. Consumers Power Company's Electrical Service Distribution

maps were used to verify these residences. The nearest vegetable gardens were

assumed to be located at the nearest residences. Field surveys of the area

within 5 miles of the Midland Plant consisted of driving all the public roads

to physically locate the milking cows, milking goats and also to verify the

nearest residences.
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Methods for collection and analysis of demographic data are discussed in

Section 2.1.2.

6.1.4.3 -Ecological Parameters

The 1971 terrestrial ecological survey (10) that was conducted by Michigan

State University personnel is the only terrestrial ecological survey that has

been completed on the Midland Plant site. The report described and discussed

relationships between the vegetation and wildlife that existed on the site

3 prior to and after preliminary Plant site preparation activities. Most of the

vegetation and wildlife habitat on the 1235-acre Plant site have been either

eliminated or altered as a result of construction activities.

An ecological survey of the Midland Plant's proposed 345 kV transmission line

n) 10| right-of-way was initiated on September 20(
i _,- , 1978 and completed on

12| September 14, 19'79 (final report November 10, 1979)(21) The scope of chis.

study for the transmission line right-of-way included analyses of:

a .- soils

b. vegetation (taxonomic and phytosociological)

3 c. avifauna during migratory periods and the breeding season h

d. mammalian fauna

e. reptiles and amphibians

The study was designed to emphasize those species recognized as "important"

species ( .

10
Additional terrestrial ecological studies in the Plant vicinity were initiated

('~'N in the preoperational phase in April 1979 and will continue into the opera-

\n.
tional phase. These studies address the following potential impacts:
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7| a. effeet of the cooling pond, Plant and associated facilities on

avifauna, principally ducks, geese, gulls, and shorebirds, and their

potential impact on Plant operations
12

Preoperational avifauna studies focus on the numbers and species

composition, and usage characteristics of waterbirds using the p< t

and potential impacts, such as collisions with transmission lines.

The present study scope has been designed to adequately address any
10 potential impact from the operation of the cooling pond. However,

the study may be expanded if potential impacts identified in Section

5.6.1 occur or appear imminent.

7| b. physical damage to vegetation during the winter months caused by

10| freezing moisture vapor from the cooling pond

7| Preoperational vegetation studies will establish baseline levels of

10| vegetation damage in the vicinity of the Plant. Data from

preoperational studies will provide a data base for operational

7 studies, the technical specifications for which are detailed in

Section 6.2A-3.1.2.2.

I 6.1.4.4 Archeology

An archeological survey of the Tittabawassee - Kenowa/Thetford transmission

line right-of-way was conducted in 1977. Methodology and results are

5 presented in the survey report (Appendix 2.6C).

The archeological resources of the Tittabawassee River floodplain at the Plant

were investigated in 1978. Previously located sites on the Plant property

were identified and the archeological background and historical background of
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the' Plant area were determined. Surface surveys of the floodplain were

conducted in about 10-meter (33-foot) transects and shovel testing at random.

Drainage ditches and the exposed banks of the Tittabawassee River were also

inspected. Seven backhoe trench'es were excavated at likely sites into the

floodplain deposits. This deep testing was to investigate the possible

5 presence of archeological materials buried under alluvial deposits. Complete

. descriptions of methodologies and results are contained in the report,

' Archeological and Historical Investigations of the Floodplain Area, Midland

Plant Site, Midland, Michigan, copies of which have been provided to the

Nuclear Regulatory Commission.

6.1.5 Radiological Monitoring

/~'N Radiological environmental monitoring at the Midland site has previously been
- (v!

described in numerous documents. This program is presented in Table 6.1-6 and

was-proposed and revised during the late '60s and early '70s. At that time

neither definitive Atomic Energy Commission guidelines for environmental

monitoring nor the quantification of an As Low As Reasonably Achievable

exposure program existed. A new program designed along NRC guidelines (12) and

a more complete knowledge of anticipated radioactive effluents and resultant

doses is presented in Table 6.2a-3-9.

7 The radiological environmental monitoring program (refer to Table 6.2a-3-9) is

therefore designed to detect and measure environmental concentrations
,

resulting from radiological discharges from the Midland Plant. The program

cessists of two phases, a preoperational and an operational phase. Both

phases use an environmental sample collection and analysis program coordinated
,_

/ \
\lm
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with effluent monitoring to determine individual and. population radiation -

doses beyond the site boundary.

7

The preoperational phase will determine the' level of naturally-existing

radionuclides in the environcent surrounding the Plant. These levels, if

determined to be relatively stable, can then serve as a basis for comparison

with levels obtained once che Plant is operational. Additional objectives'of

the preoperational phase are verification of the suitability of analysis

methods, sampling sites, sampling collection procedures and techniques of data

analysis as well as the training of personnel.

An analysis of both the aquatic and terrestrial environments has been made

identifying critical food pathways (refer to Section 5.2). Consumption of

fish taken from the Tittabawassee and the Saginaw Rivers and consumption of

Saginaw Bay water are the critical pathways for population radiation exposures

for effluents discharged to the aquatic environment. The critical pathways

for the terrestrial environment are direct dose from noble gas releases,

consumption of leafy vegetables by a child and infant milk consumption.

Sampling media to be collected, sample location., frequency of collection and

7|analysisandbasesforcollectionareshowninTable6.2A-3-9andFigure

6.1-9. The exact location of all sampling locations has not yet been

determined. These locations will depend on the most recent demographic

survey, availability of power supply and owner approval for all offsite

locations when the preoperational phase begins in accordance with the sraedule

presented in Table 6.1-8.
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7| _Taole 6.2A-3-10 contains 'the lower level of detection for the various sample

media and' radionuclides. These levels are all within those concentrations

that,Lif continuously present in a particular media, would not result in doses

to the general; population greater than the design objective-dose equivalent

prescribed in Appendix 'I to'10 CFR 50.
:

-Air sampling locations were selected on the basis of annual average ground

level X/Qs. The three site boundary locations are in the prevailing wind

7 | direction downwind of the Plant. The North sector location was selected on

the basis of population weighted X/Q values. -The South sector location is for

control purposes only.

17 Two ' surface water samples will be collected monthly during the preoperational
p-
( I and operational phase, one each, upstream and downstream of the discharge.
w/

The closest municipal water intakes are all located in Saginaw Bay

approximately 40 river miles a.af; composite samples will be taken monthly

7 from the two water supplies.

Sediment samples will be collected semiannually, as will fish samples when

available, during both the preoperational and operr.tional phase. Edible
,

7 vegetation will be collected monthly during the third quarter on an

! as-available basis from three sample locations and one control location.
|

Consistent with regulatory guidelines, ne milk samples will be collected since

this pathway has a calculated annual dose of less than one millirem..

r-

x
,

;
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Deviations from the specified program are permitted if specimens are

unobtainable due to hazardous conditions, unavailability or due to malfunction

of sampling equipment. Every reasonable effort to complete corrective action

7 | related to sampling equipment failure will be made prior to the end of the

next sampling period.

-

O'

O
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TABLE 6.1-1

PREOPEP4TIONAL PHYSICAL AND CHEMICAL PARAMETERS
,e MONITORE3 IN THE TITTABAWASSEE RIVER

,

PARAnsara FREQUENCY TECHNIQUE SAMPLING LOCATIONS

,2 Temperature Continuous *b Continuous monitoring 1) near Steam Line BridgeI
'

-probe (Dow's) 2) near Freelana Bridae

Quarterly,. electronic temperature '1) biological monitoring loca-
tc during bio- probe tions

logical. 2) Dow dischargegmonitorina ,) 3) Linale drain
12

Dissolved oxygen Continuous continuous monitoring 1) near Steam Line Bridg)
probe (Dow's) 2) near Freeland Bridae

' 10 Quarterly, electronic Do probe 1) biological monitoring loca-
during bio- tions

. logical 2) Dow discharge
12! monitorina(b) 3) Linale drain

pH Quarterly, 40 CFR 136 methods 1) biological monitoring loca-
10 Conductivity during bio- tions

Turbidity . : logical 2) immediately above Dow Daa
monitoring (b) 3) Dow discharge12

. ,/ ;- 4) Linale drain
; L'');

Alkalinity, total Quarterly 40 CFR 136 methods 1) periphyton and macroinverte-
Calcium, total during per- brate monitoring locations
Magaesium, total iphyton and 2) immediately above Dow Das
Sodtus, total macroinver- 3) Dow discharge
Potassium, total tebrate -) Lingle drain
Sulfate, total sampling
Nitrite-Nitrate
Nitrogen

Ammonia Nitrogen
10 Copper, total

Zinc, total

BOD (5)
Phosphorus, Total

Total filterable Quarterly 40 CFR 136 methods 1) immediately above Dow Dam
residue 2) near Freeland Bridge

Total nonfilter-
able residue

Silver, total
Mercury, total
lead, total

(a) Dov's continuous monitoring probe.
12

,
(b) Biological monitoring is defined as periphyton, macroinvertebrates, fisheries and

10| ichthyoplankton sampling (see Table 6.1-2).

("\ .
Y/)\
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TABLE 6.1-2

PREOPERATIONAL BIOLOGICAL PARAMETERS HONITORED IN THE TITTABAWASSEE RIVER

Nwsber of
Parameter Cear Locations (a) Replicates Frequency Samples

April, June,-
Phytoplankton dan Dorn Az D2 2 August, October 16

3/ Transect April, June,
Periphytometer 11 Transects A/B/C/D/E 2 August October 120

2/ Transect April, June,
Periphyton Natural Substrate Transects A/B/C/D/E I August, October 40

April, June,
Zooplankton 64u Net Oblique Tow A2 L2 2 August October 16

3/ Transect April, June,
Artificial Substrate Transects A/B/C/D/E 2 August. October 120

3/ Transect June, August
_Hacroinvertebrates Triplex Ponar Transects A/B/C/D/E 2 October *0

A ,A ,A ,Bg,Ag, B, Monthly, March6 7 8 5

Cha A Dg, Ds, Egt Es 1 through November 108
8 Locations from Sanford Bimonthly, September

_ Electroshock Lake to Saginaw Bay I through Mid-December 56
10 50' x 6' x 1/4" Ag A , Bg, 8 , Cg , C, Monthly, March6 5 6

A g Seine Dha_D6a_E .Es 2 through November 180h
3/ Transect Once during a low

Electroseine Transects A/B/C/D/E I flow period 15
Ag, A6e Ag,C ,Cg, C, A ral, June,P5 6

Hoop Net Di. , Dg Dg,_E,,3 1 a_Eg 1 August. October 48
Larval Seine Ag A6e Bg, 8 , Cg, C, During daytime ichthy-5 6

_25' x 6' x 1/16" Dg,_D d g. En I oplankton sampling periods 260
Weekly April through August,

1/2 m Diameter h uonthly through August
351uNet AML A3 2 Day and Night 312
Oblique Tow Sanford Lake, Pine River,

Chippewa River, Houth of
Saginaw Bay 2 Week) , April and May 64

Weekly, April through
August, Bimonthly through

Fisheries Neuston Net A ,A,,At 2 October Day and Night 3121

(a) Sampling locations are shown on Figures 6.'-la and 6.1-Ib.
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6.2 APPLICANT'S PROPOSED OPERATIONAL MONITORING PROGRAMS

.

Deviations.from the specified program are permitted if collections are

~10 unobtainable due to -hazardous conditions, malfunction of sampling equipment or

human error. Every reasonable effort to complete collections should be made

1 | prior to the next sampling period.
-

,

6.2.1: Surface Waters-

Operational surface water programs identify effects of Plant operations on the

water quality and' aquatic' biota of the Tittabawassee River. These programs

are designed to provide data for comparison with those obtained in the
4

| preoperational'progcams described in Sections 6.1.1.1 and 6.1.1.2, for

?! documentation of National Pollutant Discharge Elimination System (NPDES),_s
t s

\s,). Penmit compliance, and for furthering the understanding of the processes

. involved in the improving conditions of the Tittabawassee River. The

preoperational and operational programs are similar to provide comparable data
e

and the operational program will satisfy NPDES Permit requirements. The State

10 NPDES Permit Application was submitted in February 1978 and amended in

| November 1978andJune1979.

6.2.1.1 . Physical and Chemical Parameters

..

The preoperational program is described in Section 6.1.1.1 and is to be

10 | concinued on that basis with additions as necessary to comply with NPDES

-Permit requirements. Results of the preoperational program may dictate

changes in this operational program.

O
I
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6.2.1.2 Biological Parameters

The preoperational program described in Section 6.1.1.2 will be continued on

10 that basis with additions as necessary to comply with NPDES Permit

requirements. Results of the preoperational program may dictate changes in

this operational program.

10
'

-

.

6.2.2 Ground Water

The operational groundwater program provides assurance that the impervious

clay bottom of the cooling pond and the construction of the cooling pond dikes

prevent seepage into aquifers outside the cooling pond boundaries. Results of

this program will be compared to those of the preoperational program described

in Section 6.1.2. A thorough description of the operational program is

presented in Section 6.2A-3.1.1.2.2 of the Environmental Technical

Specifications.

6.2.3 Air

6.2.3.1 Meteorology

6.2.3.1.1 Operational Meteorological Monitoring Program

The operstional meteorological program for the Midland Plant provides:

a. Meteorologicci data to estimate short-term diffusion characteristics

on a timely basis.

b. * data base for the assessment of Plant operational impacts.

11EVISION 12 - JUNE 1981 6.2-2

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



. - .

MIDLAND 1&2-ER(OLS)

. []y
As .such, 'the ' operational meteorological monitoring program will be basically a

continuation of the preoperational program (refer to Section 6.1.3) with the

2 | 10 , 60- an'd 91.5-meter levels of only the 91.5-meter tower.
-

.

The equipment used in the operational phase. will be the same as that used in

the preoperational program. The goals of accuracy and data recovery will be

consistent with the recommendations of Regulatory Guide 1.23(1) .However,.

when the.present dew point sensors need replacement, the substituted dew point

Jsensors will have a typical accuracy of 11*C when the temperature is above

freezing.

Liarameters to be monitored on the 91.5-meter (300-ft) tower curing the
'

operational program are wind speed and direction at the 10 , 60- and 91.5-
ym .

.(w.-) -. meter (33 , :197- and 300-ft) levels; air temperature, dew point temperature,

-and standard deviation of wind direction at the 10-meter (33-ft) level;

temperature differential (AT) between the 10- and 60-meter (33- and 197-ft)

-levels, and 10- to 91.5-meter (33- to 300-ft) levels.

-To aid in the estimation of offsite, short-term diffusion du-ing batch

releases'of radioactive material, data on wind speed and direction at the

. 10-meter'(33-ft) level and 10- to 60-meter (33- to 197-ft) AT will be

available in the Plant control room. During an instrument outage, output from

a similar parameter at another level will be substituted.

6.2.3.1.2 Operational Fog and Ice Monitoring Program
!

|

2 A two-year operational fog and ice monitoring program will be conducted in the

-vicinity of the Midland Plant cooling pond after commercial operation of

X,/
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Unit 2. The objectives of this study are stated in Section 6.2A-3.1.1.2.3 of

the Environmental Technical Specifications.

The operational program employs the same procedures used in the preoperational

program described in Section 6.1.3.1.8 but with added instrumentation and

increased frequency of onsite observer checks. During the operational

program, visibility as well as air temperature and relative humidity will be

continuously recorded at four locations, one at each corner of the pond. The

water temperature of the pond will be measured by a portable immersible dial

thermometer at two points in the southwest and northeast corners. The

temperature at the. discharge point near the northwest corner will be obtained

from the Plant operation log. Appropriate wet and dry bulb temperature will

2 be measured with a sling phychrometer at points of interest (refer to Table

6.2A-3-3).

Trained onsite observers will systematically obtain a log steam fog impact
.

observations during the day. In addition to fog data, these observations will

include ice on roadways or on vertical surfaces, snow and clouds formed by the

pond, anc! other special phenomena that cannot be recorded by instruments. The

onsite observers will also determine whether the detected fog is pond produced

or is due to other causes. The observers' daily schedule will varJ to account
L

for the changing length of the day from season to season and prevailing

meteorological conditions. In general, the period covered will be from

sunrise to sunset, seven days a week.

6.2.3.2 Noise

The operational noise level progrrm provides for a noise 'evel survey to be ,

conducted in the Midland Plant vicinity once the Plant is fully operational.
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~Results'~of this survey will be compared to preoperational noise levels to

determine the noise impact of Plant operation. A thorough description of the

operational program is presented in Section 6.2A-3.1.1.2.4 of the

Environmental-Technical Spec'ifications. "

6.2.4 Land

.

.6.2.4.1 Geology and' Soils

-6.2.4'.1.1 Exploratory

Preoperational exploratory programs are described in Sections 6.1.4.1.1 and

4.1.4.1.2~ - Na further. exploratory programs are planned. ,
.

.

_s
' 6.2.4.1.2 ' Subsidence7

\; v)
The operational subsidence benchmark program provides data on any subsidence

of the ground due to salt mining activities which occurred adjacent to the

Plant prior to Plant construction. The preoperational program is described in

Section 6.1.4.1.3 and-is to be continuco on an annual basis for the life of

the-Plant.

6.2.4.2 Land Use and Demography

| The preoperational land use and demographic survey is described in Section

-6-1.4.2. An annual operational survey is made to confirm the locations of the.

2' ~ ~ nearest milk cow, milk goat, meat animal, vegetable garden (>500-ft in area,

46 m ), and resident' in each 22.5* sector- to a distance of 5 miles (8 km) from

the Plant as discussed in Section 6.2A-3.2.2c of the Environmental Technical

[} Specifications. Road surveys, county agricultural agents, or other reliable
'

v.,

sources are useo in the gathering of information for this survey.
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6.2.4.3 Ecological Parameters

The operational terrestrial ecology program provides data for the assessment

12| of terrestrial impacts from Plant operations. A thorough description of the

operational program is presented in Section 6.2A-3.1.2.2 of the Environmental

Technical Specifications.

t

6.2.5 Radiological Monitoring

.

The operational radiological monitoring program will detect and measure the

effects of radiological discharges from the Midland Plant. Results of this

program will be comparable to those of the preoperational program described in

Section 6.1.5. A thorough description of the operational program is presented

in Section 6.2A-3.2 of the Environmental Technical Specifications.

O

|

I

l

|

O
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6.3 RELATED ENVIRONMENTAL MEASUREMENT AND MONITORING PROGRAMS

- 6.3.1 Terrestrial Ecological Programs

There are no other known terrestrial ecological monitoring programs that have

been, or are being, conducted in the vicinity of the Midland Plant.

-; 6.3.2 Related Aquatic Ecological Programs

The Tittabawassee River in the vicinity of the Midland Plant, downstream to

its confluence with the Saginaw River was the focus of several water quality
- studies during the 1970s, primarily due to the poor water quality conditions

that existed in the river. Available physical, chemical and biological data
.

12| for this segment of river are covered in the following reports,
p
\ I'
N' 6.3.2.1 Dow Chemical Company Study (Zillich)

An ecological survey of the Saginaw River and its major tributaries with

special emphasis on the Tittabawassee River was prepared by J A Zillich( }.

This study was undertaken by The Dow Chemical Company to detenmine the

existing water quality and define the impact of Dow upon the river. The

survey studied the interrelationships between the water quality and the

organisms in the river and compared them to ot! n rivers in the Saginaw

watershed. Information provided-in this report was particularly useful in

. describing the aquatic ecology of the Tittabawassee River (refer to Section

2.2) and the water quality of the river near Midland (refer to Section

2.4.6.1).

13
V
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6.3.2.2 Michigan Depar+. ment of Natural Resources Study

A biological survey of the Tittabawassee River, 1971-1972, was prepared by the

Michigan Water Resources Commission ( ). This report is inclesive of

biological surveys conducted on the Chippewa, Pine and Tittabawassee Rivers

aboveandbelowtheCityofMidl$nd. The objective of this survey was to

document existing water quality conditions through the measurement and

analysis of the biological communities present and then determine areas where

water quality improvement would be needed. The biological communities

evaluated in this survey included primary producers, macroinvertebrates and

fish. This report aided in the assessment of the aquatic ecology of the

Tittabawassee River near Midland and provides a ba ns to compare changes in

water quality and associated aquatic communities.

O
6.3.2.3 Dow Chemical Company Study (Batchelder and Alexander)

.A fish survey of the Saginaw River watershed with emphasis on the

Tittabawassee River was prepared by The Dow Chemical Company (Batchelder and

Alexander ( }). This survey studied fish populations of the Saginaw River
,

1

: Watershed via eleccrofishing and trap netting. It was undertaken to determine

the effects of The Dow Chemical Company discharge on fish populations of the

river and demonstrated that a more diverse and balanced fish population

existed in the river than had been earlier reported. Results were very

relevant to the description of the aquatic ecology (refer to Section 2.2) and
1

estimating the Plant impact on it (refer to Section 5.1.3).

O
6.3-2

. -. . - . - . . . .



-_ _ _ _ _ _ _ - _ _ _ - _ _ _ _ _ _ _ _ _ _ _

MIDLAND 1E2-ER(OLS)

~

.

t

6.3.2.4 Great Lakes'Barin Framework Study

~

The Great Lakes Basin Framework Study (4) is a massive seven-yeac undertaking,

.the results of which were published in 27 voluscs. The purpose of this

Framework Study was to prepare a long-range plan. for the conservation,
,

preservation ~and development of water and related land resources in the US

portion of the Great Lakes Basin. This study provides general guidelines for

- use by governmental and non-governmental decision makers at the loctl,

regional, State and Federal levels in planning and development of priorities

;for meeting' existing and projected demands for conservation, development and
~

use'of the environment. This type of information wrs also helpful in

preparing this Environmental Report-since planning Subarea 3.2 of the

Framework Study coincided closely with the Midland Study area. For this area,

.the. Framework Study provided a comprehensive inventory of water and related

land resources, identified' environmental problems present and projected

resource demand and supply including water withdrawals, ae.J instream and water

surface uses.

-6.3.2.5 Great Lakes Resource Management Program

An Evaluation of Existing and Historical Conditions of Saginaw Bay (5) y,,

prepared by P L' Freedman and discusses the geomorphology, hydrology,

contaminant sources, physical and chemical parameters and biological

considerations of the Bay. Freedman identified the deteriorated water quality

-conditions of Saginaw Bay and factors responsible for those conditions.

6.3-3
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6.3.2.6 International Joint Commission Assessment

A comprehensive ecological survey of the waters of Lake Huron and Lake

Superior was prepared by the International Joint Commission (Sa) g,p ,,

12 of the Upper Great Lakes Reference study was to assess the impact of economic

activity on Lake Huron and Lake Superior and provide information for future

water quality management. The Saginaw Bay watershed was comprehensively

addressed as part of this assessment.
w

6.3:3 Meteorological' Programs

The National Weather Service conducts meteorological monitoring programs in

the Plant vicinity as described in Section 2.3. In addition to the National

Weather Service programs, limited meteorological monitoring is also conducted

by The Dow Chemical Company and the Chippewa Nature Center. However, the data

collected by Dow Chemical and the Chippewa Nature Center are not collected per

NRC standards and are not used in this report. I

I
1

The Dow Chemical Company installed instruments for determining wind speed and
;

)
direction,approximately 20 years prior to 1980, and these Jata were recorded

1

and retained for an unknown period of t'_me. In 1980, these instruments were
i
l

12 relocated and are now installed at a height of approximately 50 feet on Dow's
| 1100 building which is located about 3,300 feet north of the Plant

|Meteorological Tower. The signals are sent to a mini-computer which keeps a )
1

15-minute running average of wind speed and direction for atmospheric

dispersion calculations by Dow. The data are no longer recorded. Since 1975,

Low Chemical has utilized meteorological data from Consumers Power Company's

Meteorological Tower for its Supplementary Control System (fuel switching

program for air pollution control).
1
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As part of its education program since 1980, the Chippewa Nature Center has

collected _ wind speed, wind direction and air temperature data at a height of

12 30 feet' on a tower. Precipitation and solar radiation data have also been

. collected from instruments atop the interpretative building. The nature

center is about 3.5 miles northwest of the Plant Meteorological Tower.

6.3.4-~ Hydrological-Program

6.3.4.1 The Dow' Chemical Compsny

in addition to the water quality information presented in Section 2.4.6.1, The

-Dow Chemical Company, Midland, Michigan, conducts a water quality monitoring

.12! Program required by its National Pollutant Discharge Elimination System

. Permit.. (m This program consists of monitoring th- collowing parameters in the
s-

\.s') .
.

Tittabawassee River:
,

12{ At Freeland, Michigan (downstream of the discharge mixing zone)

Parameter Frequency Sample Type
Flow Daily

Temperature Continuous Daily Maximum and
Average

Total Dissolved Solids Weekly 24-Hour Composite

|- Dissolved Oxygen Continuous Daily Minimum and
| Average

Total Suspended Solids Twice Weekly 24-Hour Composite
i

BOD ** Y 0#*S

Chlorides- Daily 24-Hour Composite

! Conductivity Continuous Daily Maximum and
i Average

h -Total Oxygen Demand Continuous Daily M:ximum andN.) 12| Average

REVISION 12 - JUNE 1981 6.3-5,
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12| At the Dow Dam (unstream of the discharge point)

Pa rameter Frequency Sample Type

riow Daily

Temperature Twice Weekly Instantaneous

Total Dissolved Solids Twice Weekly 24-Hour Composite

Total Saspended Solids Twice Weekly 24-Hour Composite

POD wice ee y GrabS

Conductivi'_'r Continuous Daily Minimum, Maximum,
and Average

Total Oxygen Demand Conti..ous Daily Minimum, Maximum,
and Average

6.3,4.2 US Geological Survey
.

A continuous flow monitoring station in the Tittabawassee River at Midland is

maintained by the United States Geological Survey (USGS). Data from this

station have provided the base for river flow characteristics and withdrawal

limitations. The Midland Plant will continue to obtain data from this USGS

station.

The Water hesources Division of'the USGS collects and analyzes data from a

number of gaging stations in Michigan with the assistance of various divisions

of the Michigan State Department of Natural Resources and numerous other State

and local organizations. At or near soae gaging stations, water quality data

also are collected as well as water temperature, suspended-sediment

concentration, and particle size distribution of suspended sediment and bed

material. Water quality data for the Tittabawassee River in and around the

City of Midland were gathered between 1969 ara 1974 at several stations. The

most extensive data were collected for Smith's CrossinF, approximately one

t
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mile downstream of the Midland Plant. Current monitoring programs indicate

that the data gathered from these stations are no longer applicable. ,

,

,

6.3.4.3 . East Central Michigan Planning and Development Region
,

The East Central Michigan Planning and Development Region conducts research

Y and planning programs relative to water pollution and its environmental

effects. This agency has issued a report on current water quality conditions

as.part of the Region VII Areawide Waste Treatment Management Study (0)

performed by Chester Engineers. The Tittabawassee River water quality data

_ presented in this study are derived from the U3GS' water quality data for

Saith's Crossing._ Additionally this report discusses the geomorphology,

, hydrology, contaminant sources, physical and chemical parameters and

[mi biological considerations of the various water resources in the planning-Q
region. 'The~ report contains good descriptions and summaries of previous-

studies on the Tittabawassee River,'its' tributaries, the Saginaw River and

Saginaw Bay. Several aspects of this report, especially concerning

groundwater and surface water uses, were relevant to the Midland Plant for

determining its impact on the water resources of the area.

Since this agency conducts continuing programs, future reports may include

celevant data for the Tittabawassee River.

6.3.4.4 STORET Data

The Water Resources Commission of the Michigan Department of Natural

Resources ( ) conducts yearly and monthly surveys at several locations within

the State of Michigan. Parameters are analyzed according to Standardg( ,

9) . Methods (8) The results of those: surveys are reported in a Water Quality
~

.
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Status Inventory by county and by stream. The results are also stored in a

computer file system known as STORET for later retrieval. The STORET data

retrieval system enables one to readily obtain a wide array of data from

particular locations for a specific period of time. STORET data for the

Tittabawassee River in the Midland area have been used in various parts of

this Environmental Report which involve river water chemistry.

6.3.4.5 Water Quality Management Pl.:n for Lower Lake Huron Basin

The Lower Huron River Water Quality Management h an(9) was one of a series of

plans that were prepared by the State of Michigan to comply with the Federal

Water Pollution Control Act Amendments of 1972 (Public Lav 92-500) and

subsequent regulations and guidelines. The purpose of the basin plan was to

provide information the State would need to make centralized coordinated water

quality management decisions. This basin plan is a management document that

identified the basin's water quality problems. The basin study area closely

overlaps the 50-mile radius of the Midland Plant and was, therefore, very

helpful in describing water quality conditions and uses of wa b - in that area,

particularly along the Tittabavaasee and Saginaw Rivers.

6.3.4.6 Other Progress

The multi-disciplinary Great Lakes Basin Framework Study and Great Lakes

Resources Management Program are discussed in Sections 6.3.2.4 and 6.3.2.5,

respectively.

O
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6.3.5 Geological Programs

There are no other known gcological monitoring programs conducted in the area

of the Midland Plant.

6.3.6 Archeological Programs

Excavations of the Sumac Bluff and Naugle Sites in Midland County were

performed in 1971, 1972 and 1973, respectively(10,ll) The Sumac Bluff Site.

is within the Chippewa Nature Center on the eastern bank of the Chippewa River

to the north of the mouth of the Pine River. The Naugle Site is also within

the Chippewa Nature Center located just west of the confluence of the Pine and

Chippewa-Rivers. Both sites are about 3+1/2 miles (5-6 km) to the northwest

of the Midland Plant.,,

( )'n
Brief investigations by several avocational archeologists have been conducted

in the past of five sites on the Midland Plant site. These sites are

described as part of the archeological background in the report, Archeological

and Historical Investigatious of the floodplain Area, Midland Plant Site,

5 Midland, Michigan.

'

The archeological investigations in 1971 of the Plant site by the Saginaw

Valley Chapter of the Michigan Archeological Society are briefly described in

Section 2.6.1. These investigations are also part of the archeological

background of the report noted above..

6.3.7 Noise Programs

At the present time, tre only other party conducting any sound level surveys,- ,

i \
\s_ / in the vicinity of the Midland Plant is The Dow Chemical Company. Using field,

i
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measurement techniques, these surveys are done occasionally around the

perimeter of The Dow Chemical complex by the environmental quality control

group and are intended for informational purposes only. Past surveys by Dow

Chemical did not include the southern property along the Tittabawassee River.

Therefore, no data have been obtained for the areas immediately adjacent to

the Midland Plant. The nearest data point is on Saginaw Road approximately

4,000 feet (1,219 m) east of the Midland Plant. This point and others are

within the area that Consumers Poser Coarpany personnel will survey prior to
11

commercial operation of the Midland Plant. All survey data will be made

available to both companies and correlation will be done upon completion of

11| the preoperational ambient survey which is described in detail i.t

Section 6.1.3.1.

6.3.8 Radiological Programs

There are no public agencies, currently known to the Applicant, conducting any

radiological environmental monitoring programs in the vicinity of the Plant.

The Michigan Department of Public Health does plan to conduct an environmental

monitoring program in the vicinity of the Plant similar to those currently .

conducted by that agency at operating reactors within the State (12,13) ,

However, no definite date has been established for initiation of this program.

O
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6.4 PREOPERATIONAL ENVIRONMENTAL RADIOLOGICAL MONITORING DATA

19Alimitedamountofradiological-dataareavailableonrawLakeHuronwater

(Whitestone Point) and Midland municipal water. Samples are composites of.

daily (Monday through Friday) grab samples. Analyses were performed by three

independent laboratories over a one-year period. Gross beta and tritiumg7

11| results are provided 'in Table 6.4-1. Monthl'. composites of the weekly samples

were analyzed for gamma emitting isotopes. Within the detection limits

(approrisately '!0 pCi/1), no gamma activity was observed in any o# the samples.

+ * ,
-The preoper.ational environ' ental radiological monitoring program as describedm

11| in Section '6.1.5 started in November.1978. The sc2edule for all phases of the

preoperational program is, presented in Table 6.1-8. The first two full
12(n- \j) calendar years of data are presented in Table 6.4-4.,

e

%

9

i()u
|t
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[~'} TABLE' 6'.'4-1
\/

.

SUMMARY OF LABORATORY RESULTS..

GROSS BETA ANALYSIS

Results (pCi/1)
Collection No of Error

' Laboratory Sample Location Period Samples Max Min Mean (2 c)

'A Treated City Water 7/76 - 3/77 31 7 1 2.7 2.8
Raw Lake Water 7/76 - 3/77 31 9 1 3.0 3.5

B Treated City Water 7/76 - 4/77 37 2.4 0.3 1.7 1.1
Raw Lake Water 7/76 - 4/77 38 3.9 1.0 1.7 0.6

C Treated' City Water 2/77 - 6/77 24 2.3 1.1 1.7 0.5
Raw Lake Water 2/77 - 6/77 17 2.7 1.3 2.1 0.7

.

TRITIUM ANALYSIS

Results (pCi/1)*

[i-1 Collection No of Error.

. Q Laborato: y Sample Location Period Eamples My Min Mean (2 o)
'

11 A . Treated City Water 7/76 - 3/77 31 700 110 393 303
Raw Lake Water 7/76 - 3/77 31 700 170 419 284

B Treated City Water. 7/76 - 1/77 10 369 184 340 130
Raw Lake Water 7/76 - 1/77 10 424 232 310 110

C' Treated City Water 2/77 - 7/77 23 360 <150 250 110
Raw Lake Water 2/77 - 7/77 23 360 <150 270 98

; (a)Mean of all samples with samples indicating less than detectable activity presumed
'

at detection limit.

|
|

8

L''j
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TA8!J 6.4 2

MIDLAND FIANT - ENVIROWMENTAL BADIOLOGICAL MONITORING PROGRAM $12TIARY
Jesuary 1.1979 Threesh December 31, 1980

Analyets sad Lower Limit All AlMedium er Total Number of of ladicator CcattPathway Samy,1,es, Analtees Perfensed Detecties(88 Locatt locations With Riabest Annual Mese m. __ Locations
e

(Last of 7MMo ( Name) (Mesa) (Mese)Mesaaremset) (Rasse) (Dietance and Directies) (Rasge)g (Range)y
Surface Water Grose Beta 102 1.0 4.6 (80/84) River - Plant Discharae 5.8 (13/13) 4.4 (17/14)(pC1/ 2) (2.0 - 13.0) 1100 feet NE (3.0 - 11.0) (1.0 * 12.0)Groes Alphe 83 1.0(*) 2 3 (14/69) River - Treeland Road Bridge 3.0 (2/14) 2.0 (4/14)(1.0 a 3.0) Il Miles SE (3.0 - 3.0) (1.0 - 3.0)pl Discaerse 3.0 (1/t)

650 Teet SSE (3.0 - 3.0)Tritium (Qtr)ggy 34 100.0 234.9 (26/30) Coeltog Pond - CW latake 363.3 (6/6) 170.0 (5/6)
g) (100.0 - 690.0) 650 Teet ss (200.0 - 690.0) (90.0 220.0)1-131 90 1.0 < LlaI0I - - <LLDTe-59: Za-65 90 30.0 <L!aII - - <LLDMs-543 Co-58-60 90 15.0 < LZa = = <!Jatr-Wh 95:

Se La 140
Ca-134-137(d) 90 10.0 (LIA - - <LLD

Creund Water Crees Seta 163 1.0 17.4 (147/143) East Pond Dike / Wells 6. 7 & 4 30.1 (38/42) Name(pCL/1) (2.0 - 170.0) 4950 Teet SE (2.0 - 170.0)Crees Alphe 157 1.0 2.5 (46/157) West Pond Dthe/ Wells 16. 17 & 18 2.3 (19/40) Weae
93 (1.0 - 8.0) 4600 Tut 5W (1.0 - 8.0)Tritium 149 100.0 305.3 (72/I49) 30mth Pond Dike / Wells ll.12 & 13 356.0 (10/36) None

g) (90.0 - 790.0) 6250 Teet 3 (100.0 * 790.0)1 131 163 1.0 <LLDI#I - Neae-
Te-59; Za-45 163 30.0 <LLDIdI - - NeseMm-54 Co-58-64 163 15.0 < 12.D - - Nonetr-Nb-953
Sa-La-140
Cs-134-137 163 10.0 (LLD - - None

IGaeme Dese *I TIA (Meathly) 257 1.0 8.3 (206/206) Pole - SE Dev Teace 9.8 (17/17) 7.8 (34/34)(aR/Meath) (3.8 - 30.2) 2400 Teet IJE (4.9 - 30.2) (3.7 - 25.1)
12 (mR/ Quarter) T!a (Quartacly) 119 1.0 14.7 (95/95) Pete - S of Dow 17.1 (4/8) 13.6 (16/16)

(10.3 - 24.4) 2250 Teet NNW (11.3 - 24.6) (11.0 - 19.6)
Crops Gross Beta 88 1.0 3.1 (53/67) G-3 4.5 (6/9) 2.9 (21/(pC1/g Wet) (1.0 - 9.2) 8750 Test NE (1.0 - 9.2) (0.9 - 6.g I8)1 131 92 0.06 < LID

Cs-134N 92 0.08 <LLD
- <L!a-

Co-43*'83 12 0.08 0.1 (2/47) G-7 0.11 (1/4) (LLD
(Lla- -

.-89(d) M.8 - 0.11) 11766 T u t NME M.ll - 0.11)
92 0.0 25 < Lla <LLD- -

Sr-90 92 0.005 0.08 (64/71) G-6 0.13 (7/8) 0.06 (20/21)
(0.005 - 0.31) !!700 Teet ENE (0.02 - 0.31) (0.006 - 0.46)

5ediment Crose Beta 17 1.0 2.8 (4/14) CooliaC Pond - CW ! stake 5.0 (1/1) 2.0 (1/3)(P i/s Dry) (1.0 - 5.0) 650 Tut SE (5 A - 5.0) (2.0 - 2.0)
C

gg)
Cs 134-137 17 0.15 (Ll2 < LIA- -
$r-49 17 0.025 < LIA (LIA- -
St-90 17 0.005 0.08 (4/17) Coeling Pond - CW !atake 0.2 (1/3) <LIA

(0.02 - 0.2) 650 Teet SE (0.2 - 0 1)
Tish Crose Beta 24 1.0 2.3 (14/16) Coeling Pond - CW !atake 1.5 P ,1) 1.9 (7/8)

| (pCi/g Wet) (1.0 - 4.3) 650 Teet SE (3.' - 3.5) (1.0 - 3.4)g)
| Te-59; Za-65 24 0.26 <LIA Ggg) - -

Ma-54; Ca-134 24 0.13 (LLD

Co-58%I
- <LLD-

i Ce*137 24 0.13 0.16 (4/20) River - Railroad Bridge 0.19 (1/6) 0.09 (2/8)| (0.09 - 0.19) 3950 Teet E5E (0.19 - 0.19) (0.06 - 0.12)
River - Plant Discharge 0.19 (1/4)
1100 Teet NE (0.19 - 0.19)St-89 24 0.025 (L!a <lla- -

St-90 24 0.005 0.01 (2/16) River - Railroad Bridge 0.001 (2/6) 0.01 (3/8)
(0.006 - 0.01) 3950 Teet ESE (0.006 - 0.01) (0.006 - 0.013)

(c)Noaisal tower limat of detecties (Lla) as defined La 8A5L-300. Pages D-08-01, 02 and 03III.
(b)Mese and range based upos detectante esasurements calT. Tracties of detectable measurements at specified locations is indicated la

parentheses.
(c)A few samples had high amensta of total eelide er low chemical yield which resmited La L!as between 1.0 and 4.0 pC1/2.

' (d) Proposed Technical Specifications requirementa.
(2)!ecludes transit dose which everases apprestaately 6.8 ma per remad trip.
(f)Addittomal Data: Community TLD (Meathly) - asas and range of 7.4 (17/17) and (3.7 - 19.9);

Commmaity fta (Quarterly) - asas and range of 12.4 (4/8) and (10.0 - 16.9).

(g)F:r 1.0 g samples. A few vegetaties samples were samtler and resulted in L!as between 0.06 and 0.09 pCi/g.

O
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-ECONOMIC AND SOCIAL EFFECTS OF PLANT CONSTRUC' PION AND OPERATION
- o

-|
t..

~ !' 8.1 BENEFITS FROM THE FACILITY.4

8.1.1 Expected Annual Average Generation
.

The Midland Station is designed as a dual purpose plant to provide electrical
,

energy to the customers of Consumers Power and process steam to The Dow Chem-

ical Company. The electrical energy output will vary from 1,263 MW (net) at

' design up to 1,344 MW (net) depending on the process steam outflow to Dow. As-

,

such,~the estimated net average annual generation will range from 7.7 billion

to 8.2 billion kilowatthours, based on a 70 percent capacity factor.

8.1.2 ' Expected Use of Generated Electricity
.

N Because the output of Midland Units 1 and 2 is transmitted by the total power

net' work of Consumers Power's transmission and distribution system, it must be
'll

assua.ed that the sales to a particular customer class are in the same pro-

portion as that customer class proportion of total system usage. The sales

-forecast-for each customer class is listed for the period 1984 through 1988

12]andfor1995in' Table 8.1-1.
I

L The average electric customer rate is estimated to be 7.5 cents per kilo-

watthour which includes generation, transmission and distribution costs for

all of Consumers Power customers in 1984. Over Midland's plant life, electric
.

11 customers' rates are estimated to increase at an average annual rate ofr

8.24 percent per year. The levelized annual revenues received from Midland's

generation based on a design net rating of 12( MW at a 70 percent capacity
| p ). . factor are estimated to be $1.3 billion per year in 1984 dollars. The presentL . t,

.

| |
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O
worth revenues in 1984 dollars are estimated to be $10.8 billion over the 34-

11
year life of the plant.

8.1.3 Process Steam Sales

111 Process steam sales to The Dow Chemical Company will generate revenues for the

12| 35-year period of the currmat contract. The Midland Plant Units 1 and 2 will

3 | supply from 1.4 to 4.05 million pounds per hour of process steam which equals

14,121 to 40,962 billion B:.us per year at a 100% capacity factor. Based on

the expected hours of prc:ess steam availability and 4.05 million pounds per
12

hour, 38.839 billion Btus per year will be converted to process steam for sale

to Dow.

3 The steam sales provisions of the 1978 Dow-Consumers general agreement are

proprietary information.

8.1.4 Income and Property Taxes

7 | Income and property taxes expected to flow to Federal, State, and local

12 governments because of the Midland Plant are estimated to be $122 million per

7| year. The present worth of this payment stream over the 34 year economic life

12 is $869 million. The effect on taxes of decommissioning and restoration are

not reflected in these data (all costs in 1984 dollars).

8.1.5 Direct Socioeconomic Benefits

The operation of the Midland Plant provides certain direct and indirect

economic benefits to the h.J1and region. A portion of the direct benefits

originates with the operating and testing personnel employed at the Plant.
12

Present plans call for about 595 personnel to be employed at the Midland

REVISION 12 - JUNE 1981 8.1-2
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fPlant.- The presentation of the direct benefits associated with the site -

management personnel is based on a study ( ) prepared for the US Chamber of

Commerce. This study measures the impact of 100 manufacturing and
,

~

nonmanufacturing employees entering a region. Using this information, the

following effects are projected for the Midland regica:

1,460 more people

12 410 more families
,

480 more schoolchildren

and the following resultant benefits (1984 dollars) are projected for the
11

Midland region: ;

,- $14,310,000 more annual personal income (*)

12 '$6,482,000 more annual retail sales

$7,894,000 more annual bank deposits

The increased number of families will not create any major lasting impact oa

' housing or real estate values in the area. The additional schoolchildren "

should be easily absorbed within the region without the need for new

facilities. The increased personal income will help to provide indirect
.

: benefits within the region.

-11

- 121 (a) Total annual salary for Midland Plant staff in 1984 is estimated to be' approximately $17,000,000 in 1984 dollars. The retail sales and bank
11| deposits may be correspondingly higher.

-REVISION 12 - JUNE 1981 8.1-3
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O1
4 The projected annual employment schedule of the Midland Plant staff for

, commercial operation is:

2| End of Year Total Employmant

1981 379

1982 507

12 1983-to end of 40-
year Plant life 595

It is estimated that approximately 85% c,c 506 of the projected 595 personnel

1d will be newcomers to the Midland area. Of these newcomers, it is projected

12| that approximately 70% or 354 will establish residence within the City of

11| Midland or in the immediate ' surrounding townships. The remaining

1%152newcomersareexpectedtoberandomlylocatedinoutlyingtownshipsat

2 | distances up to approximately 40 miles.

4 | Locally contracted services and merchandise (ie, consumables) will result in

12| annual expenditures of more than $6 million (in 1984 dollars) in the three

4|countiesofMidland,SaginawandBay. This is exclusive of all wages fore

12| Midland Plant personnel. -

8.1.6 Indirect Socioeconomic Benefits

Indirect benefits are derived as a consequence of the Plant employees spending

their earnings. Through their consumption of housing services, retail goods

and the like, the direct employees will create the demand for secondary jobs.

To assess the indirect employment benefits, a regional employment multiplier

may be implemented. A multiplier of I would indicate no secondary employment

effects and usually applies to a sparsely populated rural area. Values of 3.0

REVISION 12 - JUNE 1981 8.1-4
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or nore apply:to heavily urbanized environs (6) Although a regional.

mulciplier for Midland is n~ot known, a value of 2 would be a conservative

12 | estimate. This would imply that a minimum of 510 service jobs would result

from the operation of the Plant. Many of these jobs would be filled by local

[ personnel which would favorably contribute to the Midland socia'l a.td economic

! environment.

!

8.1.7 Environmental Benefits,

.The environmental studies described in Chapter 6 will result in increased,

knowledge of the environment in the following areas:

-Monitoring of the ecological and water quality rehabilitation ofa.

the Tittabawassee River;-

i 7

L-
-

!

1d- b. Effects of attracting avifauna to an artir'icial water body which
i

'potentially remains ice-free the year round during Plant operation;

!

7 c. Coullag pond induced fog occurrence;
|
!

.d. Icing effects on trees.

|

The ice-free pond may attract a resident population of waterfowl, shore birds

and marsh birds. . Any increase in the number of these birds would improve the

natural and aesthetic amenities of this generally industrialized area.

,
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The river intake structure, riprap along the river shore, and river

channelization near the intake structure will provide improved shelter and
>

feeding habitat for fishes in the vicinity.
.

In addition, the atmospheric emissions from the existing fossil-fueled units

of Dow Chemical Company will be greatly reduced and eventually cease.

.

O

i

i

|

O
| REVISION 12 - JUNE 1981 8.1-6

..- . . _ _ - _ _ . - _ _ _ _ _ _ _



*

a:

' MIDLAND 1&2-ER(0LS)
<;:.

b)
%/

TABLE 8.1-1

SALES FORECAST

Percent of Sales by Class by Yearx
a Class 1984 1985 1986 1987 1988 1995x ,

Residential 30.9 30.5 30.6 30.5 30.5 30.8

|- Commercial 24.1 24.-1 24.4 24.7 24.9 26.3

12 Industrial 41.0 41.5'' 41.1 40.9 40.8 39.4

Streetlighting 0.6 0.5 0.5 0.5 0.5 0.3

Other 3.5 3.4 3.4 3.4 3.3 3.1

This breakdown is based on the following projection of long-term growth rates

by_ class of service:
11

Percent by Year

Residential 2.8

- Commercial 3.5
'

Industrial 2.5-12

Streetlighting -1.5

| Other 1.8
|
| Total 2.8

t

I

f
!

|
,

l-

:
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8.2 COSTS ASSOCIATED WITH THE FACILITY

All of the costs listed in this section are reported in 1984 dollars in

accordance with the following construction completion schedule:

Unit 1 Unit 2

11 Construction Completion (*) 8/83 3/83

Fuel Load 12/83 7/83 '

Commercial Operation 7/84 12/83,

The present worth' of each of the costs in 1984 is calculated using a discount

12| rate of 13.875 percent and a 34-year economic life.

Estimated levelized annual costs of electric energy production from the

Midland Plant are shown in Table 8.2-1.
Q)

8.2.1 Capital Costs of Facility Construction
.

The capital cost of constructing Midland Units 1 and 2, including the costs of

the approximately 1,235-acre site, is estimated o be $3.1 billion as shown in

Table 8.2-2. This amount includes anticipated escalation in labor and mate-

11 rial costs over the period of construction as well as interest on investment

over the same period.

(a) Where construction completion is defined as the last system turnover to
Consumers Power Company.

O
U
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8.2.2 Capital Costs of Transeission [acilities

The cost of constructing the transmission lines and substation facilities

necessary to connect the Midland Units 1 and 2 into the Michigan Bulk Power

11 system is estimated to be $19.5 million. This amount includes anticipated

escalation in labor and material over the period of constructi'on as well as

interest on investment over the same period.

8.2.3 Fuel Costs

Fuel costs associated with the production of electrical and steam energy over

11 the 34 year economic life of the Plant will not vary with the process steam

outflow to The Dow Chemical Company. Based on two power only units, the

12] levelized annual cost is currently estimated to be approximately 17.8 trills

per kilowatthour. The present worth in 1984 dollars of cost of fuel
11

associated with tne production of electrical energy is estimated to be

12| $870.1 million.

8.2.4 Operating and Maintenance Costs

7 The uniform annual equivalent operating and mainteaance costs, including

annual license fees but excluding nuclear insurance, are estimated to be

$161.3 million, equalling a present worth of $1,148.6 million in 1984 dollars.

12 Nuclear insurance is estimated to be $8.6 million in 1984, equalling a present

worth of $182.8 million.
1

8.2.5 Costs of Decommissioning and Dismantling

Decommissioning and dismantling the main power structure, which is an NRC
11

requirement, is estimated to cost $235.0 million in 1984 dollars. Of this

REVISION 12 - JUNE 1981 G.2-2
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total, removal of the pond and intake structures and relandscaping of the
12

Plant site, which are local requirements, are estimated to cost $41.9 million.

3 Section 5.8 is a' discussion and cost breakdown for decommissioning and

dismantling the Midland Plant.

8.2.6 Cos't of Incom'e and Property T.v g

7|IncomeandpropertytaxesexpectedtoflowtoFederal,Stateandlocal

governments because of the Midland Plant are estimated to be $122 million per
12

par. The present worth of this payment stream is $869 million. The effect

11| on taxes of decommissioning and restoration are not reflected in these data.

8.2.7 Socioeconomic Costs

,a
' Additional municipal services would be required to support the Plant operating

personnel who live in the area; however, the property taxes incurred by the

Midland Plant will more than offset the increase in service costs.

111 Public service impacts attributable to the immigration of newcomers due to
|

; operation of the Plant are expected to be minimal. For example, the 410

| 12 additional schoolchildren (who are newcomers) would represent approximately 4%

of the total projected Midland school 1982-83 enrollment of 9,330 if all were

to be enrolled in Midland schools.
11

Regarding traffic services, the vehicles introduced by Midland Plant staff'

lq personnel who are newcusers would represent spproximately 1% of all registered

11 vehicles in-the Midland area. This figure is based on an average of 1.7

1] vehicles per staff nember (860 vehicles) and the 1979-80 registration of

14 64,000 vehicles total.
L

! REVISION 12 - JUNE 1981 8.2-3
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8.2.8 Environmental Costs

Only minor environmental costs are associated with the operation of the

Midland Plant:

a. Preemption of 1,235 (500 ha) acres of land from other uses during the

life of the Plant;

b. An increase in local fogging and icing;

Entrainment of planktonic organisms (phytoplankton, zooplankton,c.

12| ichthyoplankton, and invertebrates) during the initial filling of the

cooling pond and intermittent makeup pumping;

d. Impingement losses of some resident and migrant fish species during
12

the initial filling of the cooling pond and intermittent makeup

Pumping;

Temperatures elevated above normal river temperature fluctuationse.

during blowdown.

f. Possible increased bird mortality rates due to increased avifauna
12

popujations attracted to the cooling pond.

,

e

O
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TABLE 8.2-1

ESTIMATED GENERATING COSTS FOR THE
MIDLAND PLANT

11
(Levelized Annual Hills /kWh Equated to 1984 Dollars)

Fixed Charges

Cost of Money 48.1

12 Depreciatien(*) 0.6
I*)Taxe: 13.7-

11| Nuclear Fuel Cycle Costs
,

. Fuel Depletion Charge 11.0,

Fabrication Depletion Charge 2.7
12

Fuel Carrying Charge 2.6.

_

Spent Fuel Storage Charge 1.5

11|' Cost of _ Operation and Maintenance -

Fixed Component 17.5
12

Variable Component 0.0

j 11|CostofInsurance

| Property Insurance 2.5

| 12 Liability Insurance 0.3

Total 100.5
|

l

|

|

j. (a)The effect of decc.missioning and restoration are not reflected in these
11

I data.

!o
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11 TABLE 8.2-2

COST INFORMATION FOR NUCLEAR POWER GENERATION METHOD

1. Interest During Construction 8.5%/ Year, Jan-Sept 1980
12

9.23%/ Year, Oct-Dec 1980

10%/ Year, 1981 and 1982

10.5%/ Year, 1983 and Beyond

2. Length of Constructiou Workweek 40 Hours / Week

3. Estimated Site Labor-Requirement 20.4 Manhour/kWe

4. Escalation Rates Site Laber 10.0%/ Year in 80-81 and 8.0%/ Year Thereafter

Materials 10.0%/ Year in 80-81 and 8.0%/ Year Thereaf ter

11 Composite 10.0%/ Year in 80-81 and 8.0%/Yeae Thereafter

5. Power Station Cost ($1,000)

Direct Costs Unit 1 Unit 2

a. Land and Landrights $ 0* $ 5,883
b. Structures and Site Facilities 143,698 206,586
c. Reactor Plant Equipment 140,955 231,296
d. Turbine Plant Equipment, Not Including,

Heat Rejection 61,671 75,380
e. Heat Rejection System 8,972 12,538
f. Electric Plant Equipment 42,659 94,444
g. Miscellaneous Equi.pment 33,075 11,198
h. Spare Parts Allcaance 0* 4,000
1. Contingency Al'.owance 0* 85,000

12
Subtotal $431,030 $ 726,325

Indirect Costs
11

Construction Facilities, Equipment and Services 0* 369,127a.
b. Engineering and Conetruction Management Services 0* 272,401

12 c. Other Costs 0* 411,117
d. Interest During Construction (@ Rates Above) 0* 890,000

Escalation

Escalation During Construction Included Above

Total Cost

Total Station Costs, @ Start of Commercial Operation $431,030 $2,668,970

* Included With Unit 2

REVISION 12 - JUNE 1981
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TABLE 11-1

(m\>f SUMMARY OF COSTS AND BENEFITS
Steam Outflow

Direct Benefits-(Annual) @ 4.05 x 108 Lb/Hr
Energy Generated (at 70% Capacity

11' Factot) Kilowatthours- 7.7 x 109
Capacity, Kilowatts 1,263 x 103

Proportional Distribution of Electrical
Energy (Expected Annual Delivery in
Kilowatthours 1984)

12 | Industrial 3.1 x 109
11 1 Commercial 1.8 x 109
12 | Residential- 2.4 x 109
11 1 Streetlighting 0.1 x 109
12 | Other 0.3 x 108

Energy to Steam Sold
From the Facility, Btu x 10s 38,839 x los

Expected Average Annual Delivery
-of Other Beneficial Products 0

Revenues From Delivered Benefits, $/Yr
11' Electrical Energy Sold 1.3 x 109

Steam Sold Proprietary
Other Products 0

Indirect Benefits (Annual)
Taxes, $/ Year

/f-~D Local 62.0 x 10sV State 2.7 x 108
~12 Federal 57.4 x los

Direct ~ Benefits (Present Worth in Millions of Dollars)
11 Revenues
12 ' Electrical Energy Sold 9,294
11 Stean Sold (35-Year Period) Proprietary

I-direct Benefits (Present Worth in Millions of Dollars)
Taxes

Local 408.7
State 19.2

12 Federal 441.5

Total Direct and Indirect Benefits 10,163.4

Primary Internal Costs (Present Worth in Millions of Dollars)

11 Capital Investment 3,100.0
Transmission Facilities 19.5
Fuel 870.1

12 Operating, Maintenance and Insurance 1,331.4
11 1 Decommissioning and Dismantling 235.0

Income and Property Taxes 869.4
12

Total 6425.4
,

V 111 NOTE: All dollars are in 1984 dollars.
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TABLE 11-2

. SUMMARY

11
SOCIOECONOMIC AND ENVIRONMENTAL BENEFITS AND COSTS

OF MIDLAND PLANT OPERATION

Benefits _

12 | Socioeconomic (*
11 1 Consumables $ 6,000,000

Annual Personal Income 14,310,000 *)f
12 Annual Retail Sales 6,482,000

Bank Deposits 7,894,000

Environmental
11 Knowledge of the Environment as a

Result of Research and Moc.itoring Increase
12 | . Avifauna Populations Possible Increas :

River Sport Fishing Possible Improvement-

Fish Shelter and Feeding Habitat Increase .

Atmospheric Emissions Fron Dow
Fossil-Fueled Units Reduction

O
Coats *

Socioeconomic
11 Municipal Services Required Increase (b)

Environmental
Land Use Loss of 1,235 Acres From

Other Uses
Fogging and Icing Increase
Plankton Small Entrainment Loss

During Makeup Periods
Resident and Migrant Fish Some Impingement Loss

During Makeup Periods
River Temperatures Increase Above Ambient

,
N

During Blowdown Periods
Avifauna Populations Possible Increased

Mortality Rates

12

(a)All costs are annual costs in 1984 dollars.
(b) Total annual salary for Midland Plant staff in 1984 is estimated to be

approximately $17,000,000 in 1984 dollars. The retail sales and bank
11 1 deposits may be correspondingly higher.
12 |(c) Property taxes incurred by the Midland Plant will more than offset the
11 I increase in service costs.
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NRC QUESTIONS AND RESPONSES

TABLE OF CONTENTS

Question ID NRC Request ER Revision Page No

Aquatic Ecology
1 May 22, 1978 2, 12 AEC 1-1

.

2 May 22, 1978 2, 9, 12 AEC 2-1
3 May 22, 1978 2, 10, 12 AEC 3-1
4 May 22, 1978 2 AEC 4-1
5 May 22, 1978 2 AEC 5-1
6 May 22, 1978 2- AEC 6-1
7 May 22,1978 2 AEC 7-1
8 May 22, 1978 2, 8 AEC 8-1
9 May 22, 1978 2 AEC 9-1

10 May 22, 1978 2, 9 AEC 10-1
11- October 11, 1978 3 AEC 11-1
12 October 11, 1978 3, 9 AEC 12-1
13- October 11, 1978 3, 10, 12 AEC 13-1

Archaeology
-s 1. May 22, 1978 2, 3 ARC 1-1

i j 2 May 22, 1978 2, 3 ARC 2-1
\ '

~' 3 October 11, 1978 3, 5, 6 ARC 3-1
4 Oc ober 11, 1978 3 ARC 4-1
5 October 11, 1978 3 ARC 5-1
6 October 11, 1978 3 ARC 6-1
7 October 11, 1978 3 ARC 7-1
8 October 11, 1978 3 ARC 8-1
9 October 11, 1978 3, 6 ARC 9-1

10 October 11, 1978 3, 6 ARC 10-1
E11 October ~11, 1978 3, 4, 11 ARC 11-1

Benefit-Cost Analyses
and Need '.. "ower

la May 22, 1978 2, 11 B-C la-1
Ib May 22, 1978 2, 3, 7, 11, 12 B-C lb-1;.

ic'. May 22, 1978 2, 3, 11 B-C Ic-1,

| 2 May 22, 1978 2, 11 B-C 2-1
3 May 22, 1978 2, 3, 11 B-C 3-1
4 May 22, 1978 2, 12 B-C 4-1
5 May 22, 1978 2, 5 B-C 5-1
6 May 22, 1978 2 B-C 6-1

.7a May 22, 1978 2 B-C 7a-1
7b . May 22, 1978 2 B-C 7b-1
8 May 22, 1978 2, 10, 11, 12 B-C 8-1
9a May 22, 1978 2, 10 B-C 9a*1
9b May 22, 1978 2, 11, 12 B-C 9b-1| ,- s

( ) 9c- May 22,1978 2 B-C 9c-1
Ns./ 10 May 22, 1978 2 B-C 10-1

10a May 22, 1978 2, 3, 12 B-C 10a-1
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Question ID- NRC Request ER Revision Page No

11 May 22, 1978 2, 11 B-C 11-1
12 May 22, 1978 2 B-C 12-1
13- May 22, 1978 2, 3 B-C 13-1.
14a May 22, 1978 2 B-C 14a-1
14b May 22, 1978 2 B-C 14b-1
15 October 18, 1978 3, 4, 7, 12 B-C 15-1

Endangered Species |

'

1- October 11, 1978 3, 4, 10, 11, 12 END 1-1
2 October 11, 1978 3, 4, 12 El'D 2-1
3 October 11, 1978 3, 4, 12 END 3-1 ;

4 October 11, 1978 3, 4, 12 END 4-1
5 December 22, 1978 5 END ~5-1
6 December 22, 1978 5, 11 END 6-1

,

Floodplain' Management
'1 January 31, 1979 6, 7 FPM 1-1

*

2 January 31, 1979 6, 7 FPM 2-1 i

3- January 31, 1979 6, 7 FPM 3-1
.

Heat ~ Dissipation
,

73 1 May 22, 1978 2 HDS 1-1*

V) May 22, 1978 2 HDS 2-12'
t

3 May 22, 1978 2 HDS 3-1
4 May 22, 1978 . 2 HDS 4-1;

i

Hydrology, Water Use
and Water Quality

1 May 22, 1978 2 HYD 1-1
2 May 22, 1978 2, 10, 12 HYD 2-1

p 3 May 22, 1978 2 HYD 3-1
' 4 October 11, 1978 3, 10, 11 HYD 4-1
|- 5 October 11, 1978 3, 9 HYD 5-1 1

| 6 October 11, 1978 3, 9 HYD 6-1 '

7 October 11, 1978 3 HYD 7-1
,

l 8 October 11, 1978 3, 4, 10 HYD 8-1 l
,

9 October 11, 1978 3, 4, 5, 10, 12 HYD 9-1 |
'

10 October 11, 1978 3, 4 HYD 10-1
| 11 October 11, 1978 3, 10 HYD 11-1

12 October 11, 1978 3 HYD 12-1
13 October 11, 1978 3, 4 HYD 13-1

| 14 October 11, 1978 3 HYD 14-1
|

Meteorology. ;

1 May 22, 1978 2 MET 1-1
|'2 May 22, 1978 2 MET 2-1

,

|. 3 May 22, 1978 2 MET 3-1
4: May 22, 1978 2, 3 MET 4-1

[] 5 May 22, 1978 2 MET 5-1!

! v' 6b May 22, 1978 2 MET 6b-1
7 May 22, 1978 2 MET 7-1 ,

;
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8 May 22, 1978 2 MET 8-1
9 May 22, 1978 2 MET 9-1

10 May 22, 1978 2 MET 10-1
11 May 22, 1978 2 MET 11-1
12 May 22, 1978 * 2 MET 12-1
13 October 11, 1978 3 MET 13-1
14 October 11, 1978 3 MET 14-1
15 October 11, 1978 3 MET 15-1

- 16. October 11, 1973 3 MET 16-1
17 October 11, 1978 .3 MET 17-1.

] Plant Effluent Chemistry
''

- 1 May 22, 1978 2, 9 PEC 1-1
2 May 22, 19 S 2,3,4 PEC 2-1

.3 May 22, 1978 2 PEC 3-1
4 .May 22, 1978 2, 9 PEC 4-1
5 May 22, 1978 2 PEC 5-1
6 May 22, 1978 2, 9 PEC 6-1
7 May 22, 1978 2 PEC 7-1

-

8 . May 22, 1978 2 PEC 8-1
9 May 22, 1978 2 PEC 9-1

,
,

' (\y~ Radiological
1 November 16, 1978 4, 5 RAD 1-1

'2 _ November 16, 1978 4 RAD 2-1
3 November 16, 1978 4 RAD 3-1
4 November 16, 1978 4 RAD 4-1

| 5 November 16, 1978 4 RAD 5-1
6 November 16, 1978 4, 5 RAD 6-1
7 November 16, 1973 4 RAD 7-1
8 November 16, 1978 4 RAD 8-1

.
Socirraconomics

1 May 22, 1978 2 SOC 1-1
2 May 22, 1978 2 SOC 2-1
3 May 22, 1978 2,3,4 SOC 3-1
4 May 22, 1978 2 SOC 4-1 1

5 May 22, 1978 2 SOC 5-1,

'

6 May 22, 1978 2, 3 SOC 6-1
7 May 22, 1978 2 SOC 7-1
8 October 11, 1978 3, 4 SOC 8-1
9 October 11, 1978 3 SOC 9-1

10 October 11, 1978 3, 4, 10 SOC 10-1
11 October 11, 1978 3 SOC 11-1
12 October 11, 1978 3, 4, 11, 12 SC? 12-1
13 -October 11, 1978 3, 4, 12 SOC 13-1
14 .- Octuoer 11, 1978 3, 4 SOC 14-1
15 October 11, 1978 3 SOC 15-1,3,

( 16 October 11, 1978 3 SOC 16-1
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'17 October 11, 1978 3 SOC 17-1 ,

13 October 11, 1978 3 SOC 18-1 {
, ,

Terrestrial Ecoloty '

'l May 22, 1978 2 TEC 1-1
2 May 22, 1978' 2, 7, 12 TEC 2-1,

; 3 .May 22, 1978 2, 7 TEC 3-1 ,

'
~4. ' October ~11, 1978 3, 4 TEC 4-1

| 5 October 11,-1978 3. TEC 5-1

,
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NRC QUESTIONS AND RESPONSES

LIST OF TABLES

Table Description

10 AEC 13-1 MEAN NUMBERS OF EGGS AND LARVAE ENTRAINED PER 10 M AT INTAKE AND
DISCHARGE INTO THE COOLING POND, MIDLAND PLANT, 1978

31 AEC 13-2 ABSOLUTE NUMBERS AND AVERAGE SIZE OF EGGS, LARVAE, JUVENILE, AND
ADULT FISH IN ENTRAINMENT SAMPLES COLLECTED AT THE MIDLAND PLANT10
DURING 29 MARCH-16 NOVEMBER 1978, BY LOWEST POSSIBLE TAXON

3i AEC 13-3 MACR 0 INVERTEBRATE ENTRAINMENT SAMPLES COLLECTED FROM 21 APRIL
101 THROUGW 20 JUNE 1978, TITTABAWASSE RIVER

10 AEC 13-4 SPECIES COMPOSITION AND SIZES OF FISH IMPINGED DURING THE INITIAL
FILLING OF THE MIDLAND PLANT COOLING POND IN APRIL AND MAY 1978

AEC 13-5 SPECIES COMPOSITION AND SIZES OF FIS3 IMPINGED DURING THE FILLING OF
10 THE MIDLAND PLANT COOLING POND IN NOVEMBER, DECEMBER 1978 AND JANUARY

1979

' V)f

_ 10 ACE 13-6 SUMMARY 0F IMPINGEMENT SAMPLING AND PUMPING ACTIVITIES DURING APRIL,
MAY, NOVEMBER, DECEMBER 1978 AND JANUARY 1979 AT THE MIDLAND PLANT

2 B-C 4-1 FURTHER BREAKDOWN OF STEAM-ELECTRIC GENERATING PLANT STATISTICS
(LARGE PLANTS) FROM SCHEDULE 432a, FORM 1

12|

3 | HYD 12-1 AVERAGE DAILY RIVER TEMPERATURES (F)--TITTABAWASSEE RIVER AT MIDLAND

4 PEC 2-1 EXPECTED CHEMICAL CHARACTEPTSTICS OF PLANT DISCHARGE PRIOR TO
|. COMMERCIAL OPERATION

,

! 5 RAD 6-1 MANHOURS BY AVERAGE DISTANCE AND DIRECTION OF UNIT 1 CONSTRUCTION
WORKERS FROM CONTAINMENT 2 DURING UNIT 2 OPERATION

:
!

L
|
;

| v
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AQUATIC ECOLOGY ,

QUESTION 1-

~

As the majority of fish, especially eggs and larvae, will be locc.ted along the

banks rather than the mid-channel area, is it not likely that greater than 5%

of the fish would be influenced by plant operations? What will be the

estimated maximum percentage of fish so influenced?
;

.

RESPONSE

IC)During 19'i , Lawler, Natusky and Skelly Engineers (LMS) conducted an

aquatic assessment to investigate the distribution of juvenile fish, fish eggss

~ \. /) und larvae. Compared to 1977 and 1978 surveys by Central Michigan Univer-

sity(b,c) , the LMS assessment utilized an increased sampling frequency and the

sampling methods were changed from passive larval seines and stationary drift

nets to larval seines and actively towed oblique and surface nets.
12

(a) Lawler,_Matusky and Skelly Engineers, Aquatic Assessment of the
Tittabawassee River in the Vicinity of Midland, Michigan, (May 1980).

(b) D E Wujek, et al, Preliminarf Water Quality Survey of the Tittabawassee
River, Midland, Michigan, (February 1978), Central Michigan University.

(c) H L Lenori, et al, Survey and Evaluation of the Water Quality,
Tittabawassee River, near Midland, Michigan, 1978-1979, (April 1979),
-Central Michigan University., s.

v(}
'
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The 1979 data collection did not indicate an unusual!y large abundance of

juveaile fishes, fish eggs and larvae near the shorelines of the Tittabawassee

River. Instead, the study indicated few significant differences between

shoreline and mid-channel stations. The LMS data indicate gear avoidance

during 1977 and 1978 surveys was likely responsible for the biased shoreline

abundance inforaation.

Plant operations will not require the use of makeup waters containing

12 disproportionate numbers of fishes, since current sampling results indicate'

that fish eggs and larvae in the Tittabawassee River near the Midland Plant

are not uniformly distributed.

The' maximum percentage of fishes-influenced by plant operation has not been

( h determined. A predictive assessment is anticipated by October 1981.
-J,

,

Currently, makeup restrictions and fishery data indicate plant operation will

have a negligible influence on the fishery.

,

v(3
' REVISION 12 - JUNE 1981 AEC 1-2
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AQUATIC ECOLOGY

QUESTION 3

What' influence will the plant's thermal discharge have on nuisance blue-green

2 algae, as' currently their levels'are high? Are nuisance blooms to be expected

at various times of the year?

RESPONSE

According to the Company's aquatic ecology studies (*' ), diatoms and green
12 - ,

algae are the dominant' forms of algae in the receiving waters. Blue-green

2 | algae levels are not high. ..

~; 10 |While it is conceivable that during blowdswa the growth of blue-green algae
'

,

'2- |could be enhanced in pools along the bank of the river due to the thermal

- 10 | effluent, it is most likely that this enhancement would occur only during warm

river water temperature seasons. The extent of such activity would be limited

12 to the. area of the thermal plume. In addition, duriag warm river temperature

|- seasans the acount and period of warmwater discharge will be minimal.
~

l-

| Therefore, no significant enhancement of nuisance blooms is anticipated.
- 10 '

|

i

' 12 |(a) H L Lenon, et al, Survey and Evaluation of the Water Quality,
( 10 1 -Tittabawassee River, near Midland, Michigan, 1978-1979 (April 1979),
(. Central Michigan University.

12 (b) Lawler, Matusky and Skelly Engineers, Aquatic Assessment of the
L Tittabawassee River in the Vicinity of Midland, Michigan (May 1980).

h ~

v
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p

!
,

-

a- ,- - ,- , -- ,,,n,, r.- , ,n,-nr- , - - - - - . - . - - , - - - - - -- - - - - - - - , - - -- - - - ~ -



MIDLAND 1&2 - ER(OLS)

,

! lv'
AQUATIC ECOLOGY

QUESTION 8

Fros comparisons of average monthly Tittabawassee River temperatures (ER,-

Table 5.1-3) and monthly maximum temperatures in CF at the edge of the mixing

zone allowable for streams capable of supporting warm water fish (ER,

p. 5.1-2), it appears Midland Station discharges would occasionally exceed

these limits, i.e. , January, February, August, and December. What precautions

or procedures will be folicwed to prevent the maximum allowable temperatures

from being exceeded?

.

RESPONSE

[
The cooling pond Automatic Makeup and Blowdown System (AMES) is designed to

control blowdown to the river so as to be in compliance with Michigan Water
~

Quality Standards (see Section 5.1.1) at all times. To achieve compliance

with maximum monthly temperature limits, the pond blowdown valves are

automatically positioned to limit flow so as not to exceed the calculated

; 12 maximum allowable flow based on hydrothermal model studies of the Midland

Plant cooling pond discharge and the Tittabawassee River (* . Blowdown is

terminated if monthly maximum river temperatures exist or if blowdown would

! increase the temperatures at the edge of the mixing zone above the monthly

maximum.

T'

) (a) Alden Research Laboratories, Investigation of a Thermal Plume in a
; Shallow River - Hydrothermal Modal Studies - Cooling Pond Discharge -

| - [~'} Midland Nuclear Power Station (April 1979).
! LJ

REVISION 12 - JUNE 1981 AEC 8-1
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AQUATIC ECOLOGY

. QUESTION 13

Provide the entrainment and impingement data collected to date, in summarized

3 form if possible. Indicate method of collection, sampling frequency and

pumping.
.

RESPONSE
,

Data provided in this response were summarized from Central Michigan

. University, H L Lenon, et al, Survey and Evaluation of the Water Quality,

Tittabawassee River, Near Midland,' Michigan, 1978-1979 (April 1979), Central

Michigan University and I H Zeitoun, et al, Assessment of Impingement During

(g). Initial Pumping to the Midland Plant Cooling Pond (1979), Consumers Power
. x_ -

Company, Environmental Services Department.

.

,3 ENTRAIhMENT

Method of collection is described in revised ER Section 6.1.1.2.1.

10 Sampling Deviations

Initially, entrainment samples at the pond were not taken directly in front of

the discharge pipe to the cooling pond due to the force of the water on the

12|netsbutweretakeninshallowstreamsofwaterflowingdowntheslopebelow

the discharge pipe r.o the cooling pond. As the pond level rose above the

discharge. pipe to the cooling pond so that the velocity of water was not so
10

great, sampling was carried out directly in front of the discharge pipe to the

'
~

)- cooling pond as planned (starting April 25, 1978).
Q,/ -
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BENEFIT-COST ANALYSES AND NEED FOR POWER

-gif:IONIb

Assuming Midland is operating in fiscal 1981, give the following costs:

~ 1) fuel,' 2) operating and maintenance, 3) other, 4) total. If Midland nuclear,.

costs are different than the nuclear costs in Question #1a, please explain.

Use'1978 dollars. .

.

RESPONSE-

1. .

2 | Since the project involves two units and both units are assumed to operate in>

12|1984, the costs of operation (*) will be g'iven for that year. The costs in

2 1984 dollars are estimated as follows:

0
'

($ x 10 ) Mills /kWh

Fuel = .$ 69.7 10.4
.

O&M = 39.0 5.8

Insurance = t' . 4 1.0

12

!~ Fixed Charges (b) = 318.3 47.5

Total $433.4 64.7

(a) Includes. electric costs only.
,

j (b). Based on levelized fixed charge rate.
i

'

p't) -

\
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BENEFIT-COST ANALYSES AND NEED FOR POWER

<

QUESTION 4

For Schedule 433a, Form 1, please further provide the breakdown of kilowatt

hours generated (line-12), fuel costs (line 21), and production costs other

.than fuel (line 34 minus line 21) for each of the fuel types for each of the

plants (when there is more than one fuel type).

RESP 9NSE

See attached Table B-C 4-1 for requested information on Schedule 432a, Form 1.

.

Table B-C 4-1 provides production costs other than fuel for each plant but not

by fuel type as costs are not recorded in that manner. Each of the steam

plants is essentially either coal burning only or oil burning only. The only

exceptions to this are: (1) coal burning plants utilizing auxiliary oil (in

some instances for minor amounts of generation); (2) the D E Karn Plant;

12| (3) the J C Weadock Plant; and (4) the B E Morrow Plant. In the case of the

D E Karn Plant, Units 1 and 2 are coal fired units and Units 3 and 4 are oil

fired and the information included in the Annual Report to the Federal Energy

Regulatory Commission is reported in this manner. The J C Weadock Plant

utilizes oil in Units 1 through 6 and coal ir Units 7 and 8. Booked expenses

are recorded in this manner and other production expenses applicable to

Units 1 through 6 and Units 7 and 8 are included in the information provided.

In December 1979, Units 3 and 4 of the B E Morrow Plant were converted to gas

12 usage. Prior to that time, all units were oil fired. Other production

expenses at this Plant e not, reported by unit.2

REVISION 12 - JUNE 1981 B-C 4-1
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TAB

IFR11(ER BREAEDOWi*
GENERAT!hG PLANT b

{ FRort SCHE

i

Steam (

- 8 C Col >b D E Karn
!., Unita 1-3 Units 4&S Total J R Whiting Units I&2

-1978: kWh Generation
: Coal 1,187,068,500* 1,626,632,300* .3.013,700,800 2,037,447,500* 2,737,489,400*
011 ; 814,100* 2.423,900* 3,238,000 I,599,500* 9.339,600*

' Gas - - - - -

, Total 1.187.882,600* 1,829.056,200* 3.016,938,800 h039,047,000* 2,746,829,0004 '
;

. Fuel Costs ($)E . .

Coal 18,080,201 21,476,807- 39,557,008 32,542,981 33,448,849,

011 63,253 64,497 127,750 . 64,828 317,142
Cas .

- - - - -

- ' ' Total. 18.143.454 21.541,304 39,684.758
_

32,607.809~ 33,765,998*

- Production Cost Enciudin8 Fuel ($)' 3.314,889 6.700,147 10,015.036 7.308.241 11.689,704

i[ 1979: kWh Generation . .

i' '

Coal 1,036,794,100* 2,230,961,000* 3,267,755.100 2,021,667,700* 3.313,465.600* |

, ~d- 011- 939,700* 1,192.000* 3,131,700 1.191,300* 15,662,400*
-]jn Gas

,

M'/-
._ .

1,037,733,800* 2.233,153,000* 3,270.886.800 2_ 022.659.000* M 29.128.000* ;

- - - - -
,

N . ' Total

' Fuel Costs ($).
- Coal ' 18,230,974 30,944,053 49,175,027 36,625,924 43,466,308'

* 011 38,305 56,628 94,933 46,177 678,547
;- - Gas - - - - -

| Total - 18,269,279_ 31.000,681 49.269,960 36.672,101 44,144,855

I'
~Produ tion Cost Lactudin8 Fuel ($) 3,972,823_ 4.594.446 8,567.269 6,689.218 8,965,952"''

1980i- kWh Generation
Coal- 765,933,700* 1,739,676,600* 2,505,610,300 1,935,452,100* 3,248,109.700*
011 1,472,300* 2.735,500* 4,207,800 1,148,900* 8,739,300*
Gas - - -- - -

Total 767.406.000* 1,742,412.100* 2,509.818.100 1.936,608.000* 3.256,849.000* !

= Fuel Costs ($)
' Coal 14,874,214 27,194,414 42,068,628 38,829,658 57,742,448
~ 011. :81,266- 100,860 182,126 119,506 491,068

Gas .

- - - - -

Total 14,955,480_ 27.295,274 42,250,754 38.949.1 R 58.233.516

Production Cost Excluding Fuel ($) 4.585;163 5.466,546 10,051,709 11.547.403 8.557,885
,: #',

* Allocated on Stu Sasis
' REVISION 12 y JUIEE 1981'
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S-C 441."

F M12C18P STEAM-El.ECTit]C
2871STICS '(IAltGE PIAlffS) . *

RE 432a, 708M'l
,

&

peeraNadFlaats
Combustion

FJ N Campbell ~ .' J C Weadock Turbine Plants
hits 142 - Unit 3 ~ Units I-6 Units 7&& 7otal _B E.Norrow Gaylord Thetford

.:,
.

,685 770,100*; , . ' - ~ ' I,404,727,300* 1,404,727,300
'6,480,300*.

- - -2

' ' '

-455,590,900 '3,025,700-4 '458,616,600' 279,764,000 1,667,900* 17,266,300*
151 316,300* 313 982 400* *- - - - - -

692,250.400*' 455,590,900 ' 1,407,753,000* 1,863,343d00 279,7o4,000_ ~151I954,200* ~ 2 2
.

331,218,700~E
;-e m. -

, %%
- 44,836,497J

.. 18,927.753 18,927,753- - - -

* ' 260,819 : 17,671,676 ;.105,959 - 17,777,635 9,229,439 75,043 676,551;
- - -s - - - 4.342d81 J 0 012,886 ,

45,097,31o 17,t,71,670- 19,033,712 36,705,386 _ 9,229,439 4.417,22C 10.689,437

6,606,291 4,772.072. 10,508.995 lb,281,067. 3,260,497 591.531_ 2,020,275
'

.470,259,100* ' 1,834,924,500*- 1,834,924,500* .- - -

(5,822,100*' _111,017,900 5,032,500* ~ 116,050,400 108.839,500* 6,400* 107.900*
- -

-
- - - 6,767.200* 82,3,06,000* 240,618,080*,

7- 240,725,98R,476,081,200* ^ 111,017,900 - 1,839,957,000* I,950,974,90d als.606,70V _ 82.312,400

i

;48 141 4753 - - - ~ . . . . 25,801,175 25,801,175 .- - -
3 1

73,886 ' 6,599,5561 332,404 6,931,960 - 4,976,813' 291 4,810
*. - - - 344,000 2.880,312 9,021,874

48,215.361- 6,599,556, 26,133,579 32,733,135 5.320.813 2,880,603 9,026,684

11,907)093
.

4,137,684 6.495.713 10,633,397 2,092,650_ 615,895 1,912,077'

e .5

'

- - *,230,692.600* - 1,074.950,R00* : .

- - - 1,771,453,100*. 1,771,453,100-
,

'_3,906;300*| 40,394,100* ' 129,049,300 4,037,900* 33,087,200 12,464,000* - 15,900*
.

. 160,9?ijo0* 45,322,000* J50J7tJ8
3FTE W .

. - - -- -

T 7 5,322,000E 150,887,5801,115.348,900* - 29.049,300 1,775,491,000* 1,804.540,300 J y443,900
~

~
. '.

~

,-533,699 X 21,683,342L . .- 32,780,172 32,780,172 - - -

$ 146 34'.,'s - 2,606,438J '3,543,343 346,411 3,889,754 614,054 - 617
3

6m152 149_6,196 504_ 2d27,157c
. . . - 2.. 2. ,

TsEE"iE tc-- 24,289,780_ 3.543,343 33,126,583 36,669.926 6,810,558 2,127,157 6,152,766

- 33,324'626'' /1,831,757 , - 2,637,943 . 9,638,791 12,276,734 1.573,735 541,964 973,882

d.i !
!
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BENEFIT-COST ANALYSES AND NEED FOR POWER

..
_

{ QUESTION 5

-

What was the average delivered cost of coal per BTU and in r: ills per kilowatt"

hour delivered to the calendar system in 1977 for 1) low sulfur coal (<.7%)
_

and 2) high sulfur coal (>3%)?
-

RESPONSE
e

No low sulfur coal (<0.7%) of any consequence was purchased by Consumers Power

during 1977.
-

For those units burning high sulfur coal (>3%) the 1977 delivered cost

0L 12 averaged 97.96C/(Btu x 10 ) and 1.119 mills per kWh.
L o
_

r'

-

M

:
.:

-

_

-

_

-

-

O
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BENEFIT-CO3T ANALYSES AND NEED FOR POWER

QUESTION 8

Please provide the forced outage rates for each size of units, or

alternatively, provide for ed outage rate data for each unit (by type and size

2 for the system).

RESPONSE
.

Following is a list of the ROR (random outage rates) projected for the period

111 1984-85. ROR is defined as:

F+U
ROR ='

T-P

,

2 where: .T = Installed Capability x Time, (W x Time)

F = Forced Outage (Actual) x Time, (W x Time)

P = Period Outages (Actual) x Time, (W x Time)

.U = Unforeseen Outages (Actual) x Time, (W x Time)

i 11| 1984 1985
j 2 | Coal Size (W) ROR ROR
1

11| Campbell 1 253 15.3 13.0;

I
! Campbell 2 340 18.0 16.0
i

12 Campbell 3 778 13.5 15.0;.

Cobb 1-3 -180 10.0 10.0

Cobb 4 151 11.0 12.0

| 11 cchb 5 152 9.2 13.0
!

Karn 1
{s -

-255 19.4 19.0

'\.

' REVISION 12.- JUNE 1981 B-C 8-1
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MIDLAND 1&2 - ER(OLS)

-

V
11| 1984 1985
2 | Coal Size (MW) ROR ROR

11|Karn 2 257 15.6 16.0

Weadock 7 155 7.0 9.0

Wendock 8 155 11.0 9.8

Whiting 1. 95 - 9.4 7.4

-11 Whiting 2 95 5.7 5.7 |

Whiting 3 120 9.6 10.0 1
,

2 '|011
,

Karn 3 638 12.0 10.0 i

12>

Karn 4 613 14.0 14.0

|

~2| Nuclear j.s

--(
- Big Rock 63 3.8 3.7

Palisades 740 24.4 25.4
,

Midland 1 522 32.9 32.6

Midland 2 807 37.3 41.5

2' Peakers
12 504 16.0 14.0

(20 Units)

2 |Ludington Pumped Storane(*}
12|- 954 4.0 4.0

~2 | Hydro

I (35 Units)12

2 (a) Reflects CP Co 51% share.

O ~

v
,
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2 BENEFIT-COST ANALYSES AND NEED FOR POWER .

.2- QUESTION 9b

2 Please provide the anticipated loading order of units available to. CPS for

2 each of the seasons of the year.

2 RESPONSE

2. Units are dispatched on an economic priority basis regardless of season. The

2 anticipated loading _of steam-electric and combustion-turbine units available

to Consumers Power Company in 1984 is:'

PAL
BIG R11
MID 1

[V) MID 2
: CAMP 2

CAMP 1

COBBS
COBB4

12 CW3
WHIT 3
KARN2, n
KARN1

12l WEAD7
I111

WHIT 2
12|

|- 111 WEAD8
: COBB1

| 12 COBB2
,. COBB3
i KARN411

KARN3
TH1-4
MORRA12
MORR3

| WEADA
11|!

GAYLD
TH5-912

;

f

REVISION 12 - JUNE 1981 B-C 9b-1
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~12]
WHITA

11 CAMPA

Hydroelectric units are typically dispatched run-of-river with regard to

2 regulations established for their operation. Pumped-storage units are

dispatched on an economic and energy-related criteria. Therefore, exact

loading cannot be depicted.

7

N

O
.

O ~
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BENEFIT-COST ANALYSES AND NEED FOR POWER

QUESTION 10a

* .(referring to previous question 10) Please provide the expected hourly load

(in MWh) of the Dow Chemical in the first full year of operation of Midland,
,

for the weeks in April, August, and December which are used in Form 12,

Schedule 15.. Also provide this d for the hottest and coldest week of the

year, if there are notable (>10%) differences.

RESPONSE

2 .

-~s The Dow Chemical Company's current (August 1980) best estimate of power
I i
\' / 12 consumption at their Midland Plant in 1984 is an average demand of about

95 MWe.

The Dow Chemical Company cannot accurately predict power use this far in.

advance for any specific month. Their power use is primarily affected by

3 production activity and The Dow Chemical Company is not able to predict sales

demand by the month that far in the future.

Seasonal changes in power use are not significant(*).

(a) The above data were provided by James R Burroughs, The D:2w
r''g 12 Chemical Company to P C Webb, Consumers Power Company, in September
-( ) 1980.

.
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BENEFIT-COST ANALYSES AND NEED FOR POWER

QUESTION 15'
'

!

Please provide the estimated GNP annual growth rate and GM vehicle production;

.. growth rates used to forecast GM electric sales. These growth rates should-u
; indicate the percent growth for the 1977-1982 and 1982-1987 periods.

RESPONSE
.

3

.-

4 | The average annual growth rates of GNP and GM vehicle production used in the -

October 1980 update of the CP Co electric sales forecast are suanarized below.
.

12

.' g(~N
.

,

4 Averate Annual Growth Rates
1977-82 1982-87

Real GNP 2.1% 3.4%

GM Vehic.ls Production -0.5% 3.6%

I -

|

'
.

|

,. ,

~

l.
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ENDANGERED SPECIES-
.

QUESTION 1

Identify and discuss the methodology and/or survey method used to insure that

operation of the transmission lines and plant facility will not violate the

Michigan Endangered Species Act of 1974, Public Act No 203, which prohibits

the "taking" of any state listed endangered or threatened animals or plants.

List reference sources and all authorities consulted.

RESPONSE

3

4 An ecological survey designed to include sampling of flora and fauna in all
i71
\_ / plant community types traversed by the Midland to Kenowa-Thetford transmission

line right-of-way was initiated on September.20,1978, and completed on
10

September 14, 1979. Sampling included fall, spring, and summer samples. The

4 | scope and timing of the survey are reflected in the attached portions of the

10|scopestatement. As evidenced in this statement, special emphasis was placed
.

| 4 on those species considered to be "important" under US NRC Regulatory

Guide 4.2, Section 2.2, Ecology.

The final report was completed November 10, 1979. Six copies were provided to
12

the Nuclear Regulatory Commission on September 15, 1980.

!

19 The consultants contacted the Endangered Species Office of the Michigan

Department of Natural Resources' Wildlife Division to identify those species
'

4 of plants and animals deemed to be endangered, threatened, rare or scarce in7-m -

t i
\- / Saginaw, Bay and Midland counties. These species together with their habitat>

,

REVISION 12 - JUNE 1981 END 1-1
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12| requirements and phenological data. for plants are listed in Table 4.2-2.

Specific information regarding the known localities of these species in the

4 subject counties was.also obtained but is not reproduced here. The principal"

contact for the consultants in the Michigan Department of Natural Resources'

Endangered Species Office was Dr Sylvia Taylor. The several taxonomic

specialists who were contacted regarding identification of specimens include:

1. Dr Rollin Baker, Professor of Zoology, Michigan State University.

10 2. Fred Case, author of Orchids of the Great Lakes Region, and member of the

Department of Natural Resources Technical Committee on threatened plants.

3. Dr William Redding, botanist, Grand Valley State College.

73 4.( Dr Edward Voss,' botanist, University of Michigan.+

No endangered or threatened species or their critical habitats were,

. 4 | encountered on the .right-of-way during this survey; no preoperational or
!

operational' surveys are planned which would further seek to locate such
10

species.
!
,

,

/ ~ ~

( k -
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ENDANGERED SPECIES

QUESTION 2 -

What state listed species were considered in your assessment of impacts to

endangered and threatened biota? Provide all information (ie, consultations,

letters, surveys, etc) used to support your conclusion, stated in Section

-4.2.6 of the OL-ER, that this state list does not " include any animals that

are expected to be affected by the construction of the Midland Plant

transmission lines."
!:

RESPON3E

.

3

/m
( )12;TheStatelistedspeciesoriginallyconsideredinSection4.2.6oftheERare

- %./
4 those species which were considered in References 7 and 8 of that Section.

The State list for 1974-1976(*) was essentially a reiteration of the Secretary

12 |of Interior's Endangered Species List, and included four terrestrial

vertebrates in Michigan:

a) Indiana bat (Myotis sodalis).

b) Eastern timber violf (Canis lupus lycaon).

4 c) Peregrine falcons (Falco peregrinus anatum and Falco peregrinus

tundrius).

d) Kirtland's waroler (Dendroica kirtlandii).

-s

(v)
,

REVISION 12 - JUNE 1981 END 2-1



r'
.

4
MIDLAND 1&2 - ER(OLS)

,s s

t |
%.j

Information from this list regarding the ranges and biology of these species
-

indicates an extremely small probability that these species would be found in

the vicinity of the Midland Plant and associated transmission lines.
-

-

:4- Pursuant to Section 4 of Public Act No 203 of Public Acts of 1974, State of

Michigan, the Director of the Michigan Department of Natural Resources issued

a revised list of State thrc J rad and endangered species for the two-year

period of 1976-1978. This list was not officially accepted until October 14,

1976( ), and was not available to the general public until a later date. This

list was not considered in the Midland ER until Revision 4, December 1978.

12

The State listed (C) threatened and endangered species for Bay, Midland and

..4 ISaginaw counties, together with the habitat requirements of each species, are
fs

( )12|PresentedinTable4.2-2. At the request of representatives of the Michigan
'~_;

Department of Natural Resources, known localities of C ese species in the

State or, more specifically, within the subject counties are not given in
.

4 order to protect certain species from collectors and the general public.

'

t-

I

12)(a) Michigan Department of Natural Resources, Michigan's Program for
Endangered and Threatened Species (1974), State of Michigan.

(b) Memorandum to the Natural Resources Commission from David H Jenkins
4 (Wildlife Division), Henry J Vondett (Fir 9.ciss Division), and Howard A

Tanner (Director Michigan Department of ao grsi Resources), October 14,
-1976.

(c) Michigan Department of Natural Rea s rc_. dcuigan Endangered and~

.[ s], Thr.ratened Species List, promulgats.] in acEeilance with Act-203, PA 1974;
\ / .2 Administrative Rules attached as Article 299.224, R299.1021-R299.1028, as,

| amended, February 5, - 1980.

| ' REVISION 12 - JUNE 1981 END 2-2
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ENDANGERED SPECIES

~ QUESTION 3

Describe methodology and/or survey method that will be used for the

preoperational and operational monitoring programs to ir sure that operation of

the transmission lines and plant facility will not violate the Federal

' Endangered Species Act and Michigan Endangered Species Act.

RESPONSE

3

Preoperational and operational ~ monitoring programs are detailed in revised ER

Sections 6.1.4.3 and 6.2A-3.1.2.2, respectively. These programs emphasize the

()f4 analysis of the possible impact of Plant operation on "important" species,

which by definition includes endangered and threat. ed species. If endangered

I 12Iorf threatened species are encounterei during preoperational or operational

~4_ studies, methodologies will be supplemented to determine what effect, if any,

the operation of ~che Midland Plant may have on the continued existence cf
| ..

12|thv.especies. .

|

I_

,

|

l'
!
!

.f}
~

'

'd

|
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ENDANGERED SPECIES

QUESTION 4

' Provide a list of all listed or proposed Michigan State endangered and

. threatened species ' for Bay, Midland and Saginaw Counties. Also, provide the

distribution range and habitat sequirements of each species occurring in these

three counties. (

-RESPONSE

3 -

12| A list (*) of all listed or proposed Michigan State endangered or threatened4

4-| species which may occur in Bay, Midland, and Saginaw Counties is presented in

'[m) Table 4.2-2. No additions to this list will be proposed until the fall of
_

x,/ - 12

1981. This information was obtained from the Michigan Department of Natural

Resources (MDNR) Endangered Species Office, Wildlife Division. While

preliminary county maps of endangered and threatened ' plants do exist, they are

i' not ir,cluded in'this response. The MDNR has requested that this information

not be released to the general public at this time because of the preliminary

nature of the data and a desire to protect vulnerable speciec from collectors.

At the present time, no county by county list or map is available for Michigan

mammals or birds. .The mammalian and avifauna species in Table 4.2-2 are those

12

(a) Michigan Department of Natural Resources, Michigan's Endangered and-

.n Threatened Species List, promulgated in accordance with Act 203, PA 1974,
(Lp Administrative Rules attached as Articles 299.224, R299.1021-R299.1028, as

amended, February 5, 1980.

. REVISION 12 - JUNE 1981 END 4-1
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| - which might be found fu' Bay, Midland and Saginaw Counties based ulon habitati
L

: 4 requirements. . The habitat requirements of endangered and threatened plants

and animals are also.' listed in that Table.
~

.
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dYDROLOGY, WATER USE AND WATER QUALITY

QUESTION 2

Provide the most recent available water quality data from ongoing monitoring

.,2 pro ~ grams for surface and ground water in the site vicinity.

RESPONSE

Refer'to ER Section 2.4.6.1 for a summary and reference to the most recent

available surface water quality data. In addition, ER Table 3.6-3 has been
~

revised to_ include the latest available data from the Applicant's river w.*ter

quality sampling program conducted _during 1979.

12

-~s. Groundwater quality data are currently being analyzed for 1980. Data col-
( l'
1 \. / lected during' 1978 and 1979 are provided in ER Section 2.4.7.2.3.

A.
\ 1v

-REVISION 12 - JUNE 1981 HYD 2-1
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HYDROLOGY, WAFER USE AND WATER QUALITY

QUESTION 94

Indicate what biocide or scheme will be used for algae control within' the

. 4' cooling pond considering the effects of total dissolved solids (TDS).

RESPONSE-

'

Please refer to ER revised Section 5.6.2.
12

.

.

AJ
.

.
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SOCI0 ECONOMICS

. ' QUESTION 10

Provide the projected annual employment schedule at Midland and, if available,

Dow Chemical'during the operating period of the Midland Plant. If this

information is not available, provide the current employment profile at

Midland Plant and Dow Chemical, including:

number of workers employed-

.

number of relocated workers'

residential location of the relocated workers by town-

percentage of housing types occupied by the relocated workers-

(rental, single unit, group quarter, etc)
,m'

j -) - * ; percentage of single. workers and married workers, family size
s_

' school-age children (preschool, kindergarten, junior high, etc)-

relocated children's enrollment by school district-

' RESPONSE

3

As of (August-1980) the latest employment at The Dow Chemical Company Midland

12 Manufacturing Plant had 5,915 employees. The Dow Chemical Company is unable

to project. annual employment at its Midland plant during the operating period

4 | of the Consumers Power Company Midland Plant. However, at the present time

The Dow Chemical Company does not anticipate any significant increase or

decrease in employment at its Midland plant in the foreseeable future.

12
fm
( ) Refer to revised Section'8.1.5 of the Environmental Report for Consumers Power
m ./ -

Company's projected annual employment schedule at the Midland Plant during the

-REVISION 12 - JUNE 1981 SOC 10-1
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SOCICLCONOMICS

QUESTION 12

Provide an estimate of property and income tax payable to local and state

ju'risdictions ' during the operating life of the Midland Plant (update Page 8-1
.

of E' closure 1 'in the April 1,1977 letter to William H Regan, if necessary).n

*

' The estimates should indicate these taxes, in 1978 dollars, for each operating

year along with the total taxes paid during the operating life of the plant.

RESPONSE

3

4 |The, estimates of State and local taxes applicable to the Midland Plant are

12|providedbyemployingcomponentsofafixedchargerate. Since these. ,_s .

[ Y
\_-c' 4 | estimates are levelized annual values, they should not be used for planning

purposes. Moreover, they are system average estimates rather than site
12

specific estimates.

4| a. Michigan Single Business Tax
12| 1984 Levelized Annual Payment = $2.7 million

4| b. Property Taxes
- 111 1984 Levelized Annual Payment = $62.0 million

4' | c. No special district taxes

11|RefertorevisedER(OLS) Sections 8.1.4, 8.2.6 and 11.

j-~f ,

U
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SOCI0 ECONOMICS

j' ' QUESTION 13. |
', |,

,.

Provide an estimate of the average operation-related expenses during the

operating period. . Indicate the expected average expenditures in the three

counties of Midland, Saginaw and Bay, for materials, services and equipment

and the discount rates used to determine the average.

.

RESPONSE'

3

Refer to revised Sections 8.1.5, 8.2 and revised Table 11-2 of the
'12

Environmental Report.

J

O ~
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TERRESTRIAL ECOLOGY

-

QUESTION-2

. Provide' vegetation maps of the offsite vegetation within at least 3 km (2 mi)

.of the site boundary. Where possible, use the same vegetation mapping units

-as were used for. ASER-(Ecological Survey of Midland Plant Site by Gysel and

Reichard, 1971) and the OL Stage ER. Provide descriptions of any and all

mapping units other than those in the ASER. These descriptions should be

comparable to the descriptions of the preconstruction vegetation (ASER).

RESPONSE

Vegetation mapping in the indicated area has not been conducted. Following
M
(V the aquation.of preoperational black and white and infrared photography of$

vegetation within 3 km of the Plant, vegetater vill be mapped according to

the Michigan Land Cover /Use Classification System (*). This system, in the
~

present application, will be used in lieu of that used by Gysel and Reichard

because: (1) lack of access to private land precludes the use of a system as

12 detailed as that used by Gysel and Reichard; the Michigan Land Cover /Use

Classification System is less complex and stresses dominant tree species,

which allows mapping through aerial photograph interpretation, and (2) the

Michigan Land Cover /Use Classification System is widely used by State

agencies. There are advantages to the t.se of a standard system where the

mapping units are well-known and understood by a variety of users. Aerial

photography and vegetation mapping are planned fe; spring and summer 1981.
.

__

' W,

\'
,

- (a) Michigan Land Use Classification and Referencing Committee, Michigan Land
[ Cover /Use Classification System, July 1975 (revised January 1976).
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