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TABLE 2.7-24

MELTON HILL DAM

DAILY DISCHARGE FOR 1974 AND 1975

Dlscharges.-in Uy-Second-Fet8.for 1974

January February March Arl1 :a June-. -j:, Ju1" SAugust t O2toer November * - . elber
Day Tuine Gate Turbine Gate Turbine Gate Turbine Gate Tuýine Gate Tuurine G bine te Turine at ,Turine.. Gte Turine Gte Turine Gte Tu•19e •te

r%)
0~

19.586 0 20,918

19.660 0 20.647

3 20,029 4,406 21,978
22.252 2.453 22.170

122.756 2,441 22.450

'6- 22.005 2.329 21,865

23.100 2.420 -20.111

8 23.092 1.279 21,195

9 22,503 0 22,671

10 22,977 0 21.931

11 23.627 11,339 19.455

12 23.674 3.589 15,625

13 23,912 51) 15,388

. 19,265 7,552 13.096

i' 23.985 2,450 15,947

16 23,966 2.450 9.833

17 23.923 3.896 9.898

18 23.814 5.216 11.472

19 23,102 3.577 9,094

20 21,773 2,373 10.274

21 22,637 1,537 11-,010

22 23.596 1,120 11.843

23 24.250 397 12,024

24 23.800 0 10,594

25 23,800 0 9,134

26 23,800 4.940 11,036

27 23,800 5,030 9.046

28 23,800 2,410 .7,668

29 23,500 2,430

30 23,594 2,429

31 23,633 1,308.

Avg. 22,878 2,577- 15,299

0 8,912

0 12;179

0 11,242

0 8,284

0 7,673

0 6,967
0 .5,85

0 4.631

0 5.1982

0 6,733

0 7,955

0 .7,466

0 6,515

0 7,277

188 3.652

0 2.551

0 11.303

0 7,117

0 788

0 3.334

0 11.107

0 6;360

0 8.220

0 9,703

0 9,218

* 0 8,941

0 . 7,954
0 ).7290

7.432
9.271

7,421

9,234

9,812

10,246

12.320
-9;722

10.862
:9,860

9.122

9,495

9,551

9,838

10.069

10,064

-10.056

10.156

10,163

9,825

8,687

8,063

8.072

6,797

9.520

2,538

-2.926

* 2,790

4,344'
4.'4170

5,152
'41916;ý

0- 4.,343
0 '4.015

0 A3.467

0 :4.877

0 3.182
0--...... 6,2W8
.0 5.628

0 -"5,406
0 .9,297

4 7.867

0 2.251
0 0

0 5.470.

0 5,940

0 ' 8.925
0 8,488

0 5,065

0. 4,736

0 5,871

0 : 14.238

0 8.688

0 7.693
0 "::6.453

0 5,245

0. -6,320

0 2 ••404

0 -2,012

0 '5,363.

0 6,135

0 -4.288
0 5,388
o . 5,895

0 5,510
0- -5,490
0 :7.520

0 .. 6.597

0 3,180

0 3,570

0 -2,439

0 1,720

0 :5,868

0 " .4,960
0 2,132

0. 6.099

0 6,5.49

0 . 5,944
0 .5.602

0 .6.:6545

0 "1 .992
0 ý.6,432

0 '6,520

0 :.5,63

0. 6,332

0 6,040:

0 81100

0 . 6.097
0 - 6.890
0 3,740

0 -5,545
-..... 9,470

0 0
0 .;-8,980.

0 8,130

0 6,579

0 8,724

0 5,254

0 "3,794

0 4,715
0 6.993

0 :8.181

0 7.055

0 6.678

0 - 11.240

0- :.9,215
0 6,582

0 ... ,6,430

0... -6.363

0 :6,907

0, ý 5,823
0-- 5..692

0,- -. 3,708
0:: . l,3, 500 v

S"5-050.

0. C'6433:

0 • 6,721

0 4,592

0 4,900

0 -2,870

0 4,929
0. 5,051.

0 4,757

0 - 7.291
' - 6,919

0 5,027
0 -2.963

.0 7.898

0 :.6,706

0 c ;:5,755

0 :-5,676

0 -8,154

0 --, 7.758

0 .3,404
0 .7,218

0 '7,5400

0 :6,631

0 ;-6,202

0 ',8,914
0. :.•6.838

0 •:4,1680

0 -4'46988

0 , "*.7.520 0 4,809
0 2.158 0 4,519

0 6,117 0 7;333

0 -5,114 0 5,690
*0 4,284 0 5.375

0 7186 0 3,858

0. .4;556 0 4,403

0 815 0 4,098

0 723 0 3.733

0 8,520 0 4.910

0 4,528 0 4,276

0 . 6 278 0 2,503

0 7.252 0 1,000

0 2.888 3 3,277

0 0 0 3.256

0 4,273 0 4.261

0 4,620 0 -3,381

0 '-4396 0 3,395

0 5,565 0 4,973

0 •. .649 0 4,392

0 ,.1 690 0 .5,740

0.; 1,526 0 7,470

0- -- 3,469 0 .11,180

0 ,.-4,013 0 1. ,040

.0 469 0- 3,872

0- ':.-34479.' 0 2,678

0 4.422
0 .4,719

0 4,267

0 5.245
0 5.692

0 .6,012

0 5.929
0 5,002

0 .4395

0 5,264

0 8,111

0 8,747

0 4,972

0 6,657

0 9.646

0 4,184

0 1.175
0 950

0 4,862

0 .1,792

0 4,279

0 1,329
0 895
0 0

0 .1,217

0 .:5,350

0 1 .1521~
0 :1,813
0 3.667

0 4

0 4,247

0 4.575 0

0-. 3,167 0

0 - 2,504 0

0 2.038 0

0 1,842- 0

0 3.086..- 0.. 0

0 1.729 0
0 3,683 0

0 5,742 0

0 5,096 0

0. .2,879 0
0 4,467 0
0 11,500 0

0 5,958 -

0 .2,213 0

0 4,121 0

0 5,938 0

0 6.279 0

0 7,660 0

0 .- 8,221 -0.
0. :7,858 0

0. 7,900 0

0 9,550 0

0 6,983 0
0 .-2,763 0 •

0 :-1,871 :- -0 "

0,. 1.038 0

0 - 0 a 0-
0 -•,•842l 0

-0.,- 31642 - 0

-1,342 -0

0 -4,532 -0

6

0 7.129 8, 432

0. 6.088 P. 0- 4,136

-6.9W 0

0- -9.820 0~- 3 737 0 1 1,606

0, 1- '076 0,o -; n.5,030 0 4,898
0 -5,883 - 0 -2.9MS 0 6,814

*0 .6,353. -0 .. 485 0 :6,080

0 '4,997 0 - 5,762

0 5,963 0 4.177 0 4.5357 7,414 - 0 8,193 0 5,797' 6 5,137

C)
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TABLE 2.7-24 '(Con tin eued.)

" J

Nii '4

.7i i!!
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0
I-a

Oar

2

3

4
5

6

8

10

12

13

14

15

16

17
18

19

20
. 21

22

23

24

25

26

:27

28

29

30

31

Avq.

Olscnarges in Dey-Second-Feet- for 1975.

January February March :. April May june. July:. August. . September. October •November - December:
Turbine Oate Turbine Jate Turbine Gate Turbine Gate Turbine - Gate Turbine Gatte eT' Turb.ne-.tGate Turbinei Gate•- Turbine Gate Turbine. Gate .Turbine-.7,.Gate-

2.730 .) 3,779 3 9,133 0 25,346 . 0 5,083 0 :3,242-. 0 .7,438 '.' 7,150, . 0 ý5,017. . 0 4,875 0 04496 1. .3.642.0..

.. 121 12,063 0 8,442 0 25,179. 0 4,829 0 5,075 0 10,600. 0 .7,046- 0 ... 5,800- 0. 61638 0. 2,163 0. •2,342 0

3 0 13,367 0 11,046 .0 24,904 0 4,142 0 :4.733. 0 9,938, 0 6,717 0 .6521" 0 8,996- 0 0. 0 .3,471 0

1,554 0 10,125 0 6,754 0- 21.48- 227 4,208 0 7.742 60 6,038 l 7,645." 0 .11,571 .0 7,433 0 4.496 ' " 0 .. 2,196W 0

2,788 0 12,542 0 5,375 0 19.558 0 5,808 0 •53581 0 6,867 0 7,250: 0 7.892 0 1,658 0 4.154 .0 2.708 0.

4,517 C 11,363 0 5,333 . 0 18,708 0 7,025 0 4,792 0 .4,383 0 6,408. 0 3,875 0 4,054 3 4,625 0 0 1.750.. 0

3,617 0 10,125 0 2,533 0 19,721 0 4,867 0' .6,283 0 '5,925 0 6,054 - 0 :4,138. .. 0 5,142 0 4.071 0 2.929 • 0

2.704 0 12.125 0 6,146, 0 16,417 0. 3,767 0 4.538 . 0 7,883' 0. 5,608 0 ý6.008 ': 0 . 3,029 0 3,300 0 6.554 0

2,887 ' 12.196 0 0 0 13.271- 0 5,608 0 8,975 . 0 8,392:.. 7,500 0 6,392 0. 2.250 0 1.538. 0 6.650 . 0

3.333 3 9,913 0 1,629 0 9,842 0 6,829 ' 0 12,275 0 0 6.292 0 4.292 0 5,671.'I 0 617 0 1,450 0 7.021 0

3,406 0 10.562 0 1.004 0 11,538 0 5,163 0 10,375 . 0 5.933 0 10,963 0 6,921, ' 0 1,192 0 3,967 . 0 4.321 0

4.863 0 14,575 .0 5,575 " 0 10.871 0 5,071 .. 0 10.142.Q.. 0. 5,679' 0 .8,538 0 ;5,942 0 1,342 0 3.162 0 3,738. 0

8,321 0 18.329 0 23.942 0 9,454 0 .7,825 ' .0 11,783 ' 0 .3,829. 0 10,683 0 :4,808: ' 0. 2,396 0 7.929 0 .3 0

7.290 3 20,063 0 13,679 .0 11,229 0 6,758 0 4,804 0 6,058 0 6,363 0 3,571 0 2,563 0 3,250 0 0 0

3,496 0 17.571 0 9.075 0 9,892 .220 6,588 0 3,338 0 5,250 0 6,608 0 .4,875 .0 2,279 0 1,071 0 ' 0 0

4,425 0 17.333 0 3,454 0 8,988 , 0 8,900 0 5,983 0 5,800 0 3,463 :0 4,842 . 0 2,146 0 508 0 5,492 0

5,242 0 19,188 0 9,650 161 8,092 0 5,421 0 6,063 . 0 10,300 0 2,129 0 6,808 0 2,713 0 0 0 11.533 0

6,604 0 18.588 0 15,660 0 8,488 0 4,413 0 9,000 0 7,000 0 3,617 0 6,333: .0 0 0 0 0 10.775 O

6.021 0 12,375 0 15,221 0 7,333 0 5,229 0 8,100 0 7.000 0 7,379! 0 6.063 0 1,867 0 0 0 6.317 0

10.371 0 12,908 0 15,171 0 7,596 0 8,696 0 -6,400. 0 .7.500 0 11,013- 0 4;875: 0 1,100 0 3,596 0 .5.217 0

Pi2! 3 11.679 0 20,288- 0 7,238 0 7,400 0 9,000 0 9,800 0 7,483 0 1,058 . 0 *0 0 7,217 0 10,192 .

6,971 0 8.675 0 16.617 ' 0 5,638 0 10,000 0 7,400-. 0 7.800. 0 7,913 • 0 4,821; 0 0 0 5.475. 0 6.963 0

8,413 0 9,979 '. 0 22,263 0 9,225 0 7,000 0 7.700 . . 0 8,767 ,'0 .083. 0 .: 4,013 ... 0 438 0 4,196 0 7,571 0

9,871 0 12.079 0 .18,725 0 4,320. 0 11.600 - 0 '8,600 W. 0 5,.00... 0 .3,658. 0 0 '.0 492 0 0 0 •7.017 - 0

11,900 0 12,846 0 14,088 0 2.860 0 7,800 0 8,350 0 8.067 '0 5.533 0 0 0. 0 1,479 .0 4,146: 0

10,350 0 10,696 0 21,130. 0 1.980 0 6,400 0 7,529 0 7.396. . 0 7,392 0 0.. 0 0 0 4,221 . 0 7,008 0

9.058 0 . 7,779 0 .. 23,754. 0 . 1,300 . 0 9,000 0- 7,346 0 4954 .0 7,463 0 .ý4,163 0 .a .4,854 0 .3,554 0 2696 0

7.517 0 6,838 0 23.517 - 0 5,900 ' 0 4,870. 0 8,350 0 8,608 0 6,592- 0 3,063 0 . 5.058 0 5,496 0 2,771 0

9.596 0 23,100 '333 4,100 0 4,450 0 .6,604 0 7,229,: 0 5,4881 0 6.717 0 5,771. 0 4.592 0 1,767 0

10.046 0 ., 24,879.8,394, " 4,654 . 0 3,725. _0 8,238 0 8. 33 0 6,392 0 4,313 0 8.054 0 0 3.729 0 3.050-. 0

9,737 160 2,.2... ..1322 2 .117.0.5,813 0 9,775: .0 '- " '492 0

6.028 5 12,702 0 12,984 329 11,171 15 6,158 0 7,237 0 7,186 0," 8,717 0 4.870- 0 3,120 0 3,125 0 .4,527 0

6

*Average day-second-feet equals the average dailydischarge in cubicifeet per second (cfs).

'.0
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TABLE 2.7-25

CLINCH RIVER 'WATER QUALITY DATAU3 2 )

CLINCH RIVER MILE 79.8

Time
ET

24-hr
Date Clock Location

6/22/67 1055 Tailrace**

7/27/67 0905 TaiIrace

8/15/67 0560 Ta i'race

9/26/67 1120'- Ti'ilrace.

10/18/67 1820 Tailrace

11/8/67 1515 Tailrace

,2/15/68 3920 Tailrace

4'24/68 1700 Tailrace

6/23/67 1415 Tailrace'

7/28/67 1340 Tailrace

0/15/67 1535 Tailrace

9/26/67 1650 Tailrace

10/19/67 1305 Tailrace

11/6/67 1155 Tailrace

2/16/68 0900 Tailrace

4/25/68 1815 Tailrace:

5-Day . .. Alkalinity TotalStream Coliforms Water 20Ntr°e . N Phosphate CCaCo3) 4ardness
Depth Ofsch. TFE ToMa Temp. DO 80D Color Turb Cr. " __ " .m3 01 Total Phen. ToCa1 CaCo

(f) (cfs) )MPIl4/ 100 ) JOF.I ( 1j 4mQSL1 (PCIJ) (jCLI) jL-ýZL j1 /JgL j igLi IBLIj (mg/I) Aw/l) .(~imal (M/1) (Mg/1)

0.5 .6,400 2 62 50.2 7.8 0.5 5 <5 0.37 0.00 0.01 0.43- 0.01 0.01 7.8 0 89 115
0.5 6.670 130 220 51.8 5,1 0.7 10 28 0.11 0.00 0.01 0.60 0.03 0.03 7.8 0 38 119
0.5 8.500 6 "130 57.2 2.9. 1.2 1... 6 0.08 0.13 0.01 0:48 0.01 0.01 7.6 0 J0 129
0.5- -.81220'" 2 -- 6 :62-'.6 0;9! 0. 2 .50 36 0 -..50 ..-1.18 :0.02 0"42 0.07 0.12 '7.5 0 105 . I E .
0.5 7;220 11 10,000 64.4 2.3 -0.3 .30 43 0.27 0.09 0.01 0.23 006 .0.11 7.7 0 105: 126
0;5 2.220 6 23 60.8 6.7 0.3 10 15 0.14 -0,18 <0.01 0.19. 0.05 0.09 7.6 0 35 101
1.0 6,390 3 '23 .33.8 11.2 : 1.2 10 15 0.25 0.06 0.02 ! 0.54 0.04 0.18 8.2 0 103

1.0 0 160 620 42.8- 10.5 '1.0 10 2 0.04 0.05 DO:01 0.80 '0.05 0.05 7.8 0 92: 96

N)

Nl)

CLINCH RIVER MILE 23.1

0.5

0.5

0.5

0.5

0.S

0.5

1.0

1.0

16,500 94 940 64.6 8.6 0.0 5 14 0.40 0.01 0.02 0.40 0.01 0.11 7.8
8,600 110 360 66.6 7.7 1.1 10 23 0.01 0.15 0.01 0.52 0.01 0.07 7.9

15,260 3 230 63.5 7.9 0.9 15 31 0.09 0.09 0.01 0.47 0.05 0.25 .7.5

8,340 36 . 110 66;7 5.9%: 0.7 5 2 0.24 0.00 0.02 0.43 0.07 0.14 7.6
8,340 16 3,400 62.6' 6.2 .. 1.6 10 8. 0.34 .0.17 -/0.03 0.311 0.06 0.16 7.9
9,000 62 160 59.0- 8. 1: .0.3 10 9 .. 0.13 0.12 0.01 0.23i 0.01 0.13 7.8
7,500 _ 3 36. 41.0 11.7. 1 .0 0 5 10 0.25- :0.11 . 0.02 •0.57 .0.06 0.12 7.2

0 2 50 60.4 9.6.. 1.3 15 3 0.63 0.03 0.01 .0.47 .0.05 0.09 8.0

0

0

0

0
0

0

0

01

96
90

92

!06

i00

97.

11t

92

128
112

124

112

125

115

100



TABLE 2.7-25 (ContinUed)

CLINCH RIVER MILE 79.8

Time
*ET

24-hr
Date Clock

6/22/67 1055
7/27/67 0905
8/15/67 1050
9/26/67 1120.
10/18/67 1820
11/8/67 1515
2/15/68 0920

4/24/68 1700

6/23/67 1415
7/28/67 1340
8/15/67 1535
9/26/67 1650
10/19/67 1305
11/8/67 1155
2/16/68 0900
4/25/68. 1815

rSpecific
ot Al Conductance Solids

F+ n.ý ta "Total SO4  S "0 2 t ° Su D_ Tt___ _ __ at 250C , Sus. Dic Total
Depth Ca • M C! ANa K

Location • f t) • 'a) (L .. ./I). .(!. k} 1L.U• .• : kL. • ( m) (m/i )(mg/l).( i
Tailrace*. 05 27.85 11.0 11 3.00 1".30 0'. 10, O1O 0.06 10- 4.8 240 0 112 112:
Tailrace 0.5 28 8 11 " n n n ..4 A 7
Talirace 0.5 32.8 11.4
Tailrace 0.5 31.0 9.4
Tailrace 0.5 35.0 9.3

Tailrace 0.5 26.0 8.8

Tailrace 1.0 -- --

Tailrace 1.0 23.0 9.5

3

7
2

3

2.

3

4.20 1.40 0.01

2.50 1.30 0.01

2.20 1.40- 0.02

2.40 1.50 0.02

2.70 1.20. <0.05

1.70 3.80 <0.05

.CLINCH'RIVER MILE 23.1

U.I ýU.Uo I 3.9

0.07 0.04 8 3.8

0.10 0.21 18 3.4:

0.80 0.43 16 4.2

0.73 0.09 14 --

.. .. 12': 3.0

0.06 0.02 10 2.7

"3

.241

235

284

249

222

210

240

253

201

230

284
284

266

240

230.

13 131 144

26 102 128

4 130 134

1 143 144

0 129 129

10 130 140

27 121 148

2 120 122

20 122 142

63 90 153

8 132 140

15 98 113

-- 140 140

10 100 1107

Tailracev

Tail race

Talirace

Tail race

Tail race

Tailrace

Tailrace

Tailrace

0.5 27.7 14.4

0.5 .28.8 9.6

0.5 31.8 10.8

0.5 29.5 9.2

0.5 34.0 9.3

0.5 31.0 9A1
1.0 --

1.0 26.0 9.0

2
5

9

18

2

3

3
3

2.00 3.00

2.30 1.50-

2.20 1.40

1.70 1.40

2.60 1.50

2.80 1.60

2.30 1.00

1.•0 4.00,

o.01

0.00
0.01

0.02

<0.05

Os;0

0.47 0.20

.0.40 0.07

0.26 0.04

0.21 0.07

0.22 0.04

0.17 0.45

0A.19 0.04

12 4.3

16 4.6

14 3.7
18. 3.5

13.'/ 3.6

14 --

14 4.0

12•r 1.1

1 7

Nttrogen: Values shown are mV I nitro9gen in the forms listed.
**Tailrace: Norris D6

VTallrace: i1elton.Hill Dam

6

W-1-



( 'N. @0

TABLE 2.7-26

NON-RADIOACTIVE WATER MONITORING DATA .ORGDP PUMPING STATION( 3 3 )

1971

0"",

!N

Substance

Cr.

Phenols

S04

NO;

Cl"

Hg

Pb

Number of
Samples,

3

4.

4

4

32

3

Maximum

0.008

0.0004

25.2

7.5

5.5

0.007 0

0.,02

'Concent~ratior

•Mi nimum

0.005

0. 0001

21.0

.0.7

1.6

< 0.:0005

< o0.0o5-

I, mg/l

.Average

0.005ý

0..0002

22.17

4.7

3.1
< 0..0018

<001

STD

0.05

0.001

250

45

250

0. 002

0.05

Percent
STD

10

20

9

10

1

< 90

< 24

6

U.S. Public Health ýStr'ice Drinking...Waýter,..,StandardsI ..

U. S.. Envi ronmental Protecti on 'Agency, WaterQuality 7Criteria, 1972
6

• . _ . • .

'A It- ~ N
I,



TABLE 2.7327

NON-RADIOACTIVE WATER MONITORING: DATA - ORGDP: PUMPING ."'STATION (33)

1972

Concn tr•i alt~ion,, mg/...i•l--%il. lilii. ..

0

Substance

Cr

Phenols **

S04

NO0

Cl-

Number ofSsamip1es

" 4

3

19

-10

3

Maximum
O .01 ,

< 0.001

17.0

Z4.4

2.4

Minimum

< 0.-.-05

< 0.0001

8.5

1" I1.9ý

1.0

Average

+ 01!.0005

< 0.0001

13.0
L 2.4

+_0..2

<1.2
:g.'07

STD

0.ý05

0. 001 *

250&

.......45*

2:50 *

Percent
STD

<10

< 10

5.2

6.4

< 0-5:
6

*II. S, Publ i c Health Service Drinking Water Stranidards,

**All values below lI1imit of detection
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TABLE 2.7-28

WATER QUALITY MEASUREMENTS

HOURLY TURBINE DISCHARGES IN CUB-IC FE'ETiPERIISECOND FROM MELTON HILL DAM
DURING, AQUATIC BASELINE SURVEY FIELD TRIPS

Time** March 26 May 29 , June 27 July 22 August:26..: Sept. 24 Nov. 19

r•O
CD

Z am

3

4
5

6

7

8

9
10

12 noon

2

3
4
.5

6
7

8

9

0
0

"0

.0

6,660
•9,600.

17,600

17,600

17.800

17,800

12,000

12,800

9,000

9,220

9,440

8,990

9,400

9,870

9 640

9,860

0
.0

0

0

0

0

0

0

8,522

9,970

9,860

9.,940

9,870

9,850

9,880

16,860

19 270
20,430

12,020

11,200

'0
:0

0

0

0

0

0

0

0.

-0
8,020

9,000

10,700

10,730

10,630

19,410!'

19,4o00

12,450

10,710

0

0

0'

0

0

0
0
'0

6,750

10,350

[10,(000

19,800

19,80D

19,800

19,800

.11,000

0

.0

0
0

2,410

8,090

M8270

8,696

8,200"

7,6 070.

7 .,900:

7,900

-7,900,

,7,900

7,900:

7,900

7,900

p-,988 ,

0

0

0

0

.0

0

0

00

41,5 50
7,670

7,620

7,890

01

3;950
7:,410

9,060
15,210

15,; 520

0
0

0

0

0

2,600

8,800

7,800
Bi-)00

7 7,800

8,'200
8,,,o0:a
8;000'7,800

8,000

8,000

7,800

8,100

7,;800.

4-6

Jan. 16

0

0

.0
0

0

5,500

11,000

11,000

11 ,000

91000 '

01
L 0

0

:2r,800
.10,*700

10, 300

April 14

10,o00

10,000

10,000

10,000

10,000

10,900

10,1001

10,3001

10,100

10,500

20,100ý

20,900.

19,900

11,000

11,800
11,o00
.21,600

22,200

15,600

11 ,000

6

Daily Ave. 8,941 -:'.': 7,129: :6, 332.ýý 6,433 ' 4,425 .11,229

*Brackete hour 6fa dis'chaiý46, In cubic ~feet per secon~d correas2t1'priodWe
made from March 1974 to April 1975. . . .t ... are"Liulity.measurements were

**Local Oak Ridge time.



TABLE 2.7-29

CHEMI cAL '"AND PHYSI CAL FIELD MEASURkEMENTS -.- :.CLINCH" RIVER'

TEMPERATURE (C) -MEAN, MINIMUM AND MAXIMUM: VALUES*

COLLECTED MARCH 26, 1974 THROUGH APRIL'-14, :1975,

Collection
Date -- March 26,, .1974 "

:Mean.. Minimum Maximum

May 29, 1974

Mean Minimum MakimumLocati on

Transect 1
Transect 2
Transect 3
Transect 4
Transect 5

.. 10.9
11.0
10. 9'
11.ý0
11 i*.0

"3

0

Col lection
Date --

10.8

.10.89
: 10.9 "

June 27, 1974

Minimum

19.5
19..5-

20.0
20.020.0l

:.!11.:3

11 :1i..l

18.1-"
18.:6,ý5
185.6

18.0
18.0•: - 18.- ..1

18.3
18.5

ýJuly 22, 1974, ,

-Minimum Mal

20.0
19.5
1.:9.5
19.5
19.5

18.2
20.0
20.0
1:8.6
18.6 6

Locati on

Transect 1
Transect 2
Transect :3
Transect 4
Transect 5

Me an

19.9
19.9
20.2-,-
20.0
20.2

Maximum

20.5
20.50

20'. 0
20..5

Mean":

20.0'
19.8
19.9'
19. 8
•19.•8;

ximum

20.0
20.5
20.5
20.5
20.5

"..:n .
• . ,.•,•



0 ,

Collection
Date --

Location

Transect 1I
Transect 2
Transect 3
Transect 4
Transect 5

TABLE 2.7-29 (Continued)

Augus.t: 26, 1974

Mean Minimum .Maximum

21.0 20.2 21.4
.21.8 2.2 23.5
22. :21..6 22ý. 7
23. 1 22:..1 23.:.823. 2 221.8~ 23.7•

November, :.1.9,ý 1-]•9'74

Mean Minimum Maximum

September 24, 1974

Mean Minimum Maximum

22.1, 21.5 22.5
20.0 19.9 20.0
20d.0 20.0 20. 0
20d0 19.:9 20.0
IY.9 19. 5 20.0

-January 16, 1975
Mean Minimum Maximum

0)

Collection
Date --

C,CO

Location

Transect 1
Transect 2
Transect 3
Transect 4
Transect 5

613.5
13.5
13.,5
13.5
13.5

13.5
13.5
13'.5
1 3.~5
13*.5

13.5
13.5
13..5
13. 5
13.5

9.2
9.3
9i.4

9. 1

8.6
9.3
9.3
9.!0
19..0

9.3
9.3
.9.4
9.4
.9. 2

Col lecti on
Date Apri*l;- :l4,".,1-975k_ _

Location Mean...... MiM niim, aximum

Transect
Transect
Transect
Transect
Transect

1
2
3
4
.5

11.5
11 .5
11.5

11,2

11.5 11.5-1.:5 11.5•
11:].5 1•1;. 5

*Calculated from :su•rface, md-dept4h and& 6•Vtmsva a.t ea •h "stati• " .



TABLE 2.7-30

CHEMICAL AND PHYSiCA L-IE IIb!,ýMEASUREMENTS CLINCH' RIVER

SPECIFIC ICONDUCTIVITY :(Iimhos/cm) - MEAN, MINIMUM: AND MAXIMUM VALUES*

COLLECTED MARCH 26,,ý 1:97,4 THROUGH APRIL 14, 1975

Coll ecti on
Date -- Ma•rch-*29, 1974

. Mean. -Minimum -Ma x imum

May 29, 1974
Mean Minimum MaximumLocation

Transect 1
Transect 2
Transect 3
Transect 4
Transect 5

181
:182
ý184
' 182
1]84

180
180
181•
181
;82

182
185
200.
182.
185:

0

'C'

Col lecti on
Date -- Ma n - 27, 1974....

Mean Minimum Maximum
'jJul]y :22:, 1974ý

Mean Minimum MaximumLocation

Transect1
Transect 2
Transect 3
Transect 4
Transect 5

214
213
2 11

4~ 0i

,2101

ý210,'
0'7-

210G'

.21ý5

2 15

210-

1-90 J 170
1•63. .1

~169 12
,16f6. 3

200
.195,200:

719.0:

6

S

0t'n i nud

''C

.8(7ý



Collection
Date --

Location

Transect 1
Transect 2
Transect 3
Transect 4
Transect 5

TABLE 2.7-30 (Continued)

August 266, 1974

Mean Minimum Maximum

233 226 237
235 232 238
238 238 240
232 228 237
236 233 238

November, 19, 1974

Mean Mi'ni mum Maximum

239 235 245
243 240 245
241 240 245
241 235: 245
242 240 245

Apriil14, 1975

Mean Minimum Maximum

September 24, 1974

Mean Minimum Maximum

254 250 260
244 235 250
241 225 250
242 225 250
241 230 245

January 16, 1975

Mean-• Minimum Maximum

Collection
Date --

N,

-.1

N,
-a
0

Location

Transect 1
Transect 2
Transect 3
Transect 4
Transect 5

6
195
202
200
199

191
200
197
193
194

197
206
202
203
204

Collection
Date --

Locati on

Transect
Transect
Transect
Transect
Transect

1
2

3
4
5

186
180
187
188
183.

180
160
185
180
1,80

190
190

1 90.
190
.190

*Calculated from surface, midd-depth and bottom values at each station.



TABLE 2.7-31

PHYSICAL AND CHEM ICAL ROUT IN E .ABORATORY ANA LYSI S* - CLINCH RIVER

MARCH 26, 1974 TO APRIL 14, 1975

R3

-4

I'3

-a

Location

Date

Parameter"

Total Alkalinity (CaCO 3 )
Hardness (CaC03)
Turbidity (J.T.U.)
Color (true)
BOB
COD
TOC (total organic carbon)
Chloride
Chlorine residual
(field method)

Sulfate
Sodium
Potassium

Solids

Dissolved
Settleables

Suspended
Volatile
Fixed

Total
Volatile
Fixed

Nitroge .n

NO2-N
N03-NNH3-N-

Phosphate

Total-P04 -P
Ortho-PO4-P

76
96
80
20

3.0
9.6
7.0

.3.0
<0.05

23
1.1
1.4

154<.0.1

46
4

.42
200
44

156

0.068
0.4
1.00

96
102

10
10

<I
7.0
3.0
2.8

< 0.05

12
2.1
1.3

1.38
< 0.1
-10-

2
8

148
46

102

94
106

5
5

< 1.0
510
,3.0

<•0. 05

13
.2.1'
'1.1

'146..
*< 0.1

.4
104

1,50
46

'104

•94.
104

15
5
6.0
8.0
3.0
3.7

< 0.05

16
2.3
1.3

154< 0.-I

*20

16
174

38
136

106
116
10

5

1.6
3.7
4.0
.3.2

< 0.05

13
2.2
1.2

.142.
<0.1
10

2
8

152
56
96

114
136
10
10

2.0
16.0
10.0

2.6
< 0.05

12
2.5
1.3

136
< 0.1'
12

0
12

148
38

110

100
126
10

'10
1.9
7.0
2.0'
3.5

<0.05

21
2A4
1.5

146
-0.1

<I

154
80-
74 :

100
114
10
20

2.0
5.7
3.0

13.0
<0.05

172.4
1.7

'114
<0.1
10

6.
4

124
10

114

86
104
<5
20

1.2
2.2
1.0
8.6

<0.05

17
2.3
1.5

123''<0.1

13
2

11
136
5680

Transect 1-Station 5

March 26 May 29 June. 27 July 22 Aug. 26 Sept. 24 Nov. 19 Jan. 16 April 14

6

0.009 0.009 :0.001 0o.oo1 0 .002 <0.001 o0.001 0.003
0.5 0.3 <0.1 <0.1 0.4 - 0;1 <0.1 <0.1
0.22 0.05 0.58 0.10 0.17 0,18 0.33 <0:02

0.130 <0.003 0.020 0.023 0.020 < 0.003 . 0.004
0,120 < 0.003 0.003 0.020 < 0.003 .<0.003 . <0:003

0.050 0.120
'0.003 0.080'

(Con ti nued)
'4
C.,

0--ý



0c @0 *(I',-)

TABLE 2.7-31 (Continued)

Transect 4-Station 3
Location

Date

Parameter**

Total Alkalinitv (CaC03)
Hardness (CaC03)
Turbidity .(JT.U,)
Color (true)
BOD
COD
TOC.(total organic carbon)
Chloride
Chlorine.residual
(field method)

Sulfate
Sodium
Potassium

Solids

Dissolved
Settleables
Suspended

Volatile.,
Fixed

Total;
Volatile
Fixed,

Ni trogmen.

N02-N
.. N03-N
NH3-N

.Phosphate

Total-P0 4-P
Ortho-PO4 -P

March 26 May29 June,2. .. July22 ŽAg 6 Sept: 24k. Sept. 24' Nov. 19 Jan. 16 April 14

76
88

.70
30

3.0
.8:.4
.6.0
2.0

< 0.05

21
.1.14
1.9

142
<0.1
42
4

38
184
36

148

94
106

5
" 5

<1
6.0

:3.0
2.7

-<0.05

12
2.5

1.4

134
<0.1
10
.2
.8

144
52
92

: 94
110

10•< 1.,0•
:15.0:

'7.0

4;.6.
S..05:.

13
:2.1.

... .1.

94
1 04.
10
5
3.0
5.0

'2.0
3.,8

<0.05.

.14
..3

1.5

106

I-10
.5:
1.6
2.4
.9.0,
3.0

< 0.05

14
2.2
1.2

116
1 36

10

.1.4
13.0

6.0
2.6

< 0.05.
11~

2•.3
1.3.

112
138
' 10'.
10

1.8
5.0
5.0

122.3
• 1.3;i .

101
131
10
102,0

5.0

.3.5

<0. 05

20
2.3
1.4

150<0. I

8

158
52

106

100
114
10
20

2.0
8.6
3.0

11.0
<0.05

18
2.4
1,6

146
<0.1

6
2
4

152
40

112

86
105

5.
20
1.62=.8'

1.0
11.0.
<0. 05

15
2.2
1.4

125
<0.1I
1.

10
136-
42
94

N')

140. • 164 138
<c 0."1 <.0.1 <0.1
12 " 8 . 8
4 8 6

152 .172 146
30 40 54

122 132 92

148
<0.1

4.

4
152

52
100

140
<.0 1.
104.ii
6

150:
.54
96

0:0.0011:

0.4. 0.,18 i;:

6

0.062
0.5
0.93.

0.130
0.060

0.008 0.010 .0.002 :.< 0.001,, < 0_001
0.5 0.3 <0.1 <ý0.1. 0.4

.0.17 0.04 0.52 0.18- 0.19.

,0.001 <0.001. 0.003
0.1 " 0.4 . <0.I
0.19 " 0.30 <0.02

0.004 0.030 . 20.30
<0.003 <0.003 . .0:030

<0.003 0.008
<0.003 .0.003

0.027 0.:010., . 0.' 003.: <0.0;003
:0.017T, < 0003. -c <:0.003 < 06`3

(Continued)



TABLE 2.7-31 (Continued)

Location

Date

Parameter**

Total Alkalinity (CaCO 3 )
Hardness (CaCO 3 )
Turbidity (J.T.U.)
Color (true)
BOD
COD
TOC (total organic carbon)
Chloride
Chlorine residual
(field method)

Sul-fate
Sodium
Potassium

..Solids

Dissolved
Settleables
Suspended

..Volatile
Fixed

.Total.O• • • Volatile.

Fixed

Nitrogen.

N02 N

N03-NA I H3• T-.N . . ..

Phosphate

--T-,otal.P04-P
Ortho-P0 4-P

" Transect S-Station 5 . .

March:26 May 29 June27 Juy:22 Au. Sept. 24 ' 'Nov.'. 19 Jan. 16 April 14

76
* 82

70
30

3.0
8.4

.4.0
1.0

<.0.05

23
1.1
1.3

14.2
<0.1'"

42
4

38
180

32
1.48

90.
102

:5
.5
<1

6.0
3.0
2.6"

<0.05

13
2.1
1.3

130
< 0.1

6
2
4.

136
64:
72

94..
.106:

.' 5

5.4
3.0
4.6

< 0.05

13.
2.1
1.1

136
< 0.1
6
6
<1

'142
.28."
114

94
106<10.

5
3.0
5.0
2.0

:4.4
<0.05

16
'2.3
.1.4.

154.<0.

6
<1

.6
.160

16.
.144

.106
116

5

2.2
3.3
4.0
3.1

. 0.05

14.
2.2
.1.2

130
< 0.1
16

2•
14

146
o461 ' 00:

90
138
'10
'10

2.0
5.0
6.0
2.4

•0;05

2.2
1.3

174 "
< 0. 1

8
4

.4
182
7.4:1 08 "

1 01.
.132

10

3.4
7.0

3.3
< .-005

20
2.4
1.4

160

8,
81

'168
68

100'

100 86
114, 105.

1.0. <5
20 20
2.3 1.9
8.0 3.0
3.0 1.0

10.0 '9.6
<.0 05 <0. 05

.18i . 15'
2.4 2.2
"1.6 1.5

-144.
S<0.1

10
6' 4

154
• 40
114

120<0.1

10,
<1
10.

130'
52

•78

6

0.065 0.007
0.4 0.51
0.90 l 0.18

0.120 < 0.003
0.1 0 l 0.. < 0.003:'

0 .009 . O.002

0.09 0.59

0.*.0-07 0 .020
S '0003 0 020

<.0.001 -, 0.001 .2 <0..001 <0.001 0.003< 0.1 . :0.-3": '. 11:0:I:' ý O. 1 ý<0. 1

0.12 . 0.18 0.18 . 0.30 <0.02

0. 020 <. < 0.003-- 0.003 0. 050 0.350
< .O 003.: .003. <'•.•003' 0.003 0.010

*Water samples were collected one foot below water surface,.

**All" values expressed.inparts.per million':o,(0pm) unless otherwise-,indicated . :•

+ .' Oup .c"t. •t sape 'r " • " laborato ;, -ra y at T 4,S.,t-o...'on September2 , 194. ;-Duplicate water samples were taken: for.,•aboratbry anlys~es'.at•.Tr nsect. 4-taton 3 on. Septembe&'24, ;;1974`.•;!h ,

-I



TABLE '2:.7--32

PHYSICAL AND CHEMICAL ROUTINE LABORATORY ANALYSIS

MEAN, MINIMUM AND MAXIMUM VALUES CLINCH RIVERý
MARCH.26,, 1974 TO APRIL 14, 1975.

Location

Parameter*

Total Al kalini ty (CaC6%)
Hardness(Caco3 )
TurbOidity(JT.U.)
Coloer, (t•rue')
BO"D!, ".COD!

TOC"ý (total.ý. organic. carbon)
Chloritde
Chlorine residual

.(f-i md:: method)
Sulifate.

otdium
Pot~as O urn

Transect 1-SItation, -5.
Mean Mini1mum Maximum

926

1.7

1i2:

7.1I

'4.'0
5.0

<0.05

16
2.1
16.4

1 39:"4<0'. 1
"15i' :

4

154
46

.108

<5
5
0.3

2-.6

1.1.12.

114
1316
80
20
16.0

10.0

<0..05

2 .5
1.7

0.15
" 46 •::" . i

:8 !

42
200
80

156

6',•

Sovlids

Dissol ved"SSet.teabl e-s
Suspended&

Volatile
Fixed,

Total
Vol'atile
.Fixed...

114<0. 1

4
0..
<1

124
10
74

<0.001
<0.1 0<0.02

Nitrogen

NO2 -N
NO3-N
NH3 -N

0.011
0.2
0.29

01. 068
1.501 .00

PhosPhate

Total -P0 4 -P
Ortho-PO4 -P

0.041
0.026

<0.003
<0.o003

0.130
.0120

(Continued)

2.7-214



TABLE 2.7-32 .,(Cont-inuedd);

Location.
.Paramete r*

Trans7ect4-Station 3

MenMinimum Maxi~mum

Total. Alkalinity (CaCO3 )
Hardness :(CaCO3 )
Turbidi ty (J.T.U.-.)
Color (.true)-,.
BOD'
TOCE (totalorgan ic carbo•ni).

Chloride
Ci0Hire -resi dual

(Toi0ld met od)
S uVl at e

Potasi um.

So1siodsý

ISup ended
Voatile

Fixed
Total

Fi xe6d.

Ni trogen

N02-N
N03 -N
NH3 -_N

98
115
15

1311

<0.05

155 .

0'.0091

0.27

76 -116
88 1.38
5 70:
5 30:.

0.9 3.0

2.4.,4.
<0~ 905<0.05<0.. "7:•!i5: :'0+'••is; :

1 -2

2..5..,. .g
1.1 1.'9

112-5 . 164 7
<0.;1 <0.
4, :42 .

<1T 38
1 361 .184

30 54
92, 148- '

<0. i .o0.62
<0. 0.5• 0
<0.02 0.93

6.-i..

K

Phosphate

Total `PO4-P
Ortho-PO4-P

0.045
0.013

<0.003
<0.003

0.230
0. 060-

(Continued)

2.7-215



TABLE 2..7-32 ,(Cot ued)

Location

Parameter*
Transect 5-Station 5

Total Alkalinity (CaCO 3 )
Hardness (CaC0 3 )
Turbidity (J.T.U.)
Color .(true)
BOD
COD,
TOC (total organic carbon)
Chl•oride
Chlor-i~ne resi dual

(field method)
Sul fate
Sodium
Potassium

Mean

93
ill
14
13
2.2
-5.7
3.2..
4.6 1"

<0.05o

Mininimum

76
82
<5

<1.0

307S11.0i]

<0.05-

11
1.1
1.1

Maximum

106
136 •70

30 '.
3.4
8.4
-6,0

ý<0.05.

23
2.4
1.6

16
2.1
1.3

Sol ids

Di~ssol ved
.Se ttl-l eabl es
Suspended

Vdlatile.
Fi-xed

Total
Volatile
Fixed

143
<0. 1
12
4
9

155
47

109

120
<0.1]

6

<I

130...,
16
72

1:74

42-.

8.8
38.

1:82
74

148

,-6

Nitrogen

N02-N
N03-N
NH3 -N

0.010
0.2
0.28

<0• 001
<0.1
<0.02

0.065
0.5ý
0.90

Phosphate

Total-P0 4 -P
Ortho-PO4 -P

0.064
0.016

<O.003
<0.003

0.350
0. 100

*All values expressed in parts per
indicated.

million (ppm) unless otherwise

2.7-216



TABLE 2.7-33

CHEMICAL AND PHYSICAL FIELD:MEASUREMENTS - CLINCH RIVER

pH -MEAN, MINIMUM AND MAXIMUM VALUES*-

COLLECTED MARCH 26, 1974 THROUGH.APRIL 14, 1,975:'

Coil ection
Date --

Location

Transect 1
Transect 2
Transect 3.
Transect 4
Transect 5

-1

-a

March 26., 1974:

Mean Minimum..: Max'iiffium.

8.0 7.8 8.1.
8.0 7.9 8 .8.3
7.9 7.8 8.1
7.9 7.7 8.1

August 26, 1974.

Mean Minimum- Maximum

Me.an

7.9
.7.97.8
-.7.9,

May 29, 1:9.7

Minimum

7.7
7.8
7.8
7.7
7..8

"Maximum:ma ýx.. m, .• u

8.15
8.0
7.9.-
8.0'

1974
Maxi mum

8.2
8.2

8.1
8.1
7.79

4

6

Collection
Date --

Location

Transect 1
Transect 2
Transect 3
Transect 4
Transect 5

8.1
8.1
8.1
8.1
8.1

8.0
8.11
8.1:
8.1 1
8.0

8.1.2
8A.
8.;2
8.1
8:.]

Se ptember 24,

Mean Minimum

8.2ý 8.17.9
8 .1, 8.0~8O 8.0.

(Co'tin ued:)

., .7 .5



V

Collection
Date --

Location

Transect 1
Transect 2
Transect 3
Transect 4
Transect 5

TABLE 2.7-33 (Continued)

November 19, 1974

Mean Minimum Maximum

8.0 8.0 8.0
8.0 7.9 8. O0
8.0 7.9 8.0U
8.0 7.9 8.0
7.9 7.8 7.9

April 14, 1975

Mean Minimum Maximum

January 16, 1975

Mean Minimum Maximum

0

6.7
8.0
8.0
7.2

6.5
709
7.8
6.7
6.7

6.8
8.0
8.1
7.5
7.5

Collection
Date --

-4

CO

Location

6Transect
Transect
Transect
Transect
Transect

1
2
3
4
5

8.1
8.1
8.1
8.1
8.,1

8.1
8.1
8.1
8.1
8.1

8.15
8.1
8.15
8.1
8.15

*Calculated from surface, mid-depth and bOttom values a:t each station.



TABLE 2.7-34

.CHEMICAL AND PHYSICAL FIELDý MEASUREMENTS - CLINCH.,RIVER

DISSOLVED OXYGEN (PPM) - MEAN, MINIMlUM AND MAXIMUM. VALUES*

COLLECTED MARCH 26, 1974 THROUGH APRIL 14, 1975

Collection
Date -- March 26, 1974

Mean Minimum Maximum

.:May 29, .974

Mean Minimum Maximum
Location

Transect T
Transect 2
Transectt3
Transect 4
Transect 5

10.8
10.8
•10.8
106
10.ý6

1.0.
10.5

1b0.41:".0.3

.11.2

10.6
10.6ý7

9.92

8.9
8 .9

8.9
9.0
9.0
8.85
8.9

9.1
9.4
9.2
9.1
9.0 6

Collection
Date -- June 27, 1974 July 22, 1974

Location Mean, Minimum Maximum Mean..' :Minimum

Transect
Transect
Transect
Trans ect
Transect

1
2
3
4
5

.8.4

-8:.5
8'.4

'8.2

8 '.3
-8 .4:
1 :,8.i:4

8.5
'8. 8
8•i 5

8.2 .

>, 8•"•.. 2 {..

7.75

•7•.95T. 6/!O
7'-"". 5

Maximum

8.6
&8 5.

8. 7

28.

(Continued)
S 7
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A . 00
TABLE 2.7-34 (Continued)

@-)

Collection
Date

Location

Transect
T rans ect
Transect
Transect
Transect

1
2
3
4
5

Col I ectionDate --
I\3

r'
NJ

..-August 26, 1974

Mean'' Mýlini.mum.- Ma-xirijm

5.7 5.6 51.8
6.0 5.6 7.3
6.0 5.8 6.7
5.9 5.8 6.1
6.3 6.1 6.4

Novembeir 1S.1 1974,
Mean ,Minimum Max-i mum

7.8 7.7- 7.9
7.9 7.9 8.8-0.
7.7 7..6.1 7.9
7.9•. 7.9 -8.1
7.9 T7.8 8..0

April. 14, 1 9,75

Mean Minimum Maximum

September 24, 1974

Mean Miln imum Maximum

71.0 6.9. 7.3
6.9 6.4 7.4
7.0 6.8 7.2.
7.0 6.8 7. 1
6.7 6.6 7.1.ý

January, 6, 1.975
Location

Transect 1
Transect 2
Transect 3
Transect 4
Transect 5

.Mean M~in jmum

.8ýi 41
7.8

8R. :3

8.3
7.6
7.6:
.8.1 .
8.1.

maximum

8.5.7.97i9
8:.5
8.4
8.4..

.6

Col l ection
Date --

Location

Transect
Transect
Transect
Transect
Transect

2
:3

'5

10.1
10.1
10.2
i0.2! - 10.2

from s:urface, m6i~d-ej•

10.1 10.2
10.1 10.2,.] O. 1 0•. 2 :

10.1 10.2
10.1 101-.2-

hi and :bto--a10eý at ea~ch statiin.*Cal culated



ADDITIONAL.... C TABLE 2.7-R35.I., ....
ADDITIONAL CHEMICAL ANALYSIS*.- CLINCH: RIVER

COLLECTED MARCH 26 AND SEPTEMBER 24, 1974

Date

Location

Parameter**

Chl orine demand
Fluoride
Nitro.gen gas
Silica teCal ci'i urn

Magnes iurn
Moly bd.,enuii
Selenium..
Tin-
Aluninum.
Manganese

Copper
Meru ry (Ppb)
Si 1 y
Arsenic
Cadmium.
Chromium:-'
Lead
N i ckel
Cobalt
Iro"n (total)

MarchT26

Transect 4

Statilion 3

<0.1,
16.9

7. 7
24.0o
7..0

<0.01
3•.32

0,.07
0 , ..0.90

0.03

< 4O
< .0.03
< 0.'01

0 .68

September 24

.Transect 4

S tati on' 3.

<0.18

14.9
2,.2

431.0

.< 0:.-03 1

<0. 1

0 .< 004#i ..

0.:02,

0< .,,

< 0.01
-, < 0.01,

< 0.;03-

< 0.01
< 0.01
0. 08

6

Organic compounds

Cyanide
Detergents-surfactants (MBAS)
Oil and grease,(solvent extraction)
Phthalate esters++

< 0.005
<0.01

2.75
<0.01

<0.005
0.1
1.8

<0.00001< 0.00001

(Conti.nued)
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TABLE 2.7-35 (Continued)

Date

Location

March.26

Transect 4

Station 3

September 24

Transect. .4,

Station 3

Parameiter**

Pesti cides++

Organochlorines. (i-hSecticides.i),
BHC '- total
Heptaepoxi de
Dieldrin
DDE
DDD
DDT - total

Atrazine. (herbicide)
2-4-D (herbicide)

< o0.o001
0. 00;

<0.001
<0.001

< 0.001
< 06.00
< 0.01<0.01l:

<- 0.0000 1
< 0-0000.11
<0. 00001.
<0.•o0601-
< 0. 00001
< 0.o00001
< o.0o•,OO .

< • 000001
X<0.00001
<0. 00001.

<0.ý00001'•< 0.00001
<0. 00001

0.0

*Water samples were col lected. one foot. below the water ,su-rface.
**All values are expressed in parts per

otherwise.
million (ppm) unless indicated

+This analysis was based-on a water sample taken one foot below the
water surface on May 29, 1974..

++Duplicate samples for phthalate esters and pesticide
taken on September 24, 1974.

analyses were

2.7-222



TABLE2. T R L 7-A36

CATEGdOR IZATION OF SEDIMENT 'ACCORDING TO PAR.TI'CLE DIAMETER

Diameter of Particle
(in mm)

>5.6

1.70 5-

0.250 - 0.500.;

;01.25: O".250>

0.075 - 0.125

<0:'075

-Name.

G-rave U-~o uler,

-Granule

Coarse sand

Medium sand

Fine sand

Very fine sand

SSil t-4"•clay'

2.7-223



0c, 1;
TABLE 2.7-37

@0
..SEDIMENT ANALYSIS

PHOSPHATE AND HEAVY METAL CONTENT* - CLINCH RIVER
COLLECTED MARCH 25, 1974

Location

Parameter**
PHOSPHATE (total)

HEAVY METAL CONTENT
Molybdenum
Selenium
Tin
Aluminum
Manganese
Zinc
Copper
Mercury
Silver
Arsenic
Cadmium
Chromium (Total)
Lead
Nickel
Cobalt
Iron (total)

Transect 1 Transect:2 Transect 3 Transect 4 Transect 5

55 70 160 80

-4o

< 15
<5

< 500
3,900
2,700

45
15

< 100
<5

< 155
< 2

15
< 15

5
< 5

24,500

•< .15< 5

<500
5 ,700

2,100
40
20

< 100

<"15
<2
30 .

<15.
10

33,300(

< 15:

<5006
7,000

1 100
60
15

< 100

< 15
<2

5
< 15

5

12,300:

< 1
< 5

< 500
4,600

700

30
25

< 120"

10
<15

.5
< 5.

9,;400

70

< 15
<5

< 500
10,000
2,900

55
15

< 100
< 15

< 1,5
<.2
20

<15
TO

<,3520,300

.*Five composite samples were collected Using a. Ponar dredge.. EaRh
.of sediment collected from three sampling. stationls per .transecti.

**All values expressed in parts per million ( ppm) "

composite ample con s sted

t.2. by



TABLE 2.7-38

CHEMICAL COMPOSITION.OF BOTTOM SEDIMENTS

S IOF THE CLINCH RIVER*

COLLECTEDAPRIL 16, 1975:

.(c~oncentrati ons. in h.ppm)'

Location

Parameter

Phosphate (total)
Molybdenum
Selenium
Tin
Manganese
Zinc
Copper

Mercury
Sil ver
Arsenic c
Cadmium
Chromium (total),
Lead
Nickel
Cobalt
Iron .(total)
Berylllium
Fluoride
Magnesiumrn
Antimony
Vanadium
Bromine
Bismuth
Calcium
Strontium
Potassium
Sodium
Niobium
Aluminum
Silica
Titanium
Zirconium

Transect 1

1 ,400

3.
••!0.8

400
30

7
0.02
<1

20
::26
40
50

>1 0,000
0.5

,i88 -.
500.

2.1
20

30
<1

>10,000
20

>I0,000
800<10

>10,000
>10,000

500
100

Transect 4

1,600

<3

400
40
lO
0.08
<1
18.7
<0 "i5 ,

20
31
40
40

>1 0 ,000
0.5

13,4

2.4
30
30
<1

>10,000
20

.>10,000.
"800:

<10
>10,000
>10,000

'1,000
200

Tranisect 5

1,'100.

<0. 8~
<3

400
30

150
'O .0.-3

<1

20

22
40
50

>10,000
0.5 "

500
7.4

20
30

>10,O000

20

600
<10

>10,000
>10,000"

400
80

U.S. Mean**

.600
55,5
25.0
0..125- 0;:!2.

-52. 0
20
20

25,000i

1,o .0•.i

78

25,000
270

24,000-.
12,000:-

3,000
275

.6H
4p

(Continued)
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TABLE 2.7-38 (Continued)

(con ceinira t I ions in ppm)ý

Location

Parameter

Barium
Lithium
Scandium.
Germani um

Transect 1 Transect -4 Transect 5 U.S. Mean**

200
30
<5

200
.530
<5

200
.130
<5
<1.

5

* * 10

61

*Three .composite samplesiwere collected using a Pona'r dre•dge.. Each .
composite sample consisted of sediment collected from three samipling
stations per transect..

**Shack;letter, H. T., e0t.al, El emen1ta Coposition of Surficia -
Mater-i-als. in the Conterminous U.S., U.S Geological Survey Profes-
s i onaT Paper 574-D, 1971.
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STABLE 2.7- 39-,'.

POLYCHLORINATED

SEDIMENT ANALYSIS

BIPHENYL AND INSECTICIDE CONTENT* -"CLINCH RIVER. .
COLLECTED APRIL 16, 1975

Location Transect 1 Transect 4

Pa-rameter**

Po0lychlorinated biphenyl

Polychior~inated'.? bjipheny1.

Insecticides

i Chlorda~ne (a)

C hiordan e (y)

DDE

DDD

DDT

0.00064

<00001

<O. 0001
.0..00021

0. 00018

0.00028

0.020

0.000531

0. 0002J'

0.0024

0.0014

.0.0024

Transect •"

0.002

0.4.0001w

0.000089,
0,.O00017: .

6;

*Three composite samples were collected using a Ponar dredge. Each compo site
sample consisted of sediment collected from three sampling stations per..
transect.

**All values expressed in parts per million (ppm)

+Sediment sample from Transect 4 was analyzed two times since.the value:
of the first analysis seemed high in comparison with valuesfrom Transect 1
and Transect 5.
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TABLE 2•7-40

BACTERIA*

ENUMERATION** - CLINCH: RIVER "
MARCH 26, 1974 TO APRIL 14, 1975:

Parameter

Location Transect 1-
Station 5

Date

March. 26
May.. 29
June 27
July .22
August 26
Sep ber 24+
Sep tember 24+
November 19
January-. 16.
April 14

15,600
6,900

13,8002,8•00
11 ,000

2,900

6,500'

Standard Plate Count

Transect:.4-
Statifon ,3

20,900.
4,'800:
8-,c,100'

13,900
1 ,3500 ;.

Total Col4if-orm. Count

Transect 5-
Sta tion 5'

22, 500
,% 600

9,500
5,300
4,2 0 0

7,1000
N

Parameter

Location Transect 1-
Station 5

Transc't 4-Stat.ti on 3
sTranstect 5.
StationK 5

Date

March 26
May 29
June 27
July 22
August 26
September 24+
September 24+
November 19
January 16
April 14

2,300
100
<5
15
<5
<5

5

96
36

1 ,800
50
ý<5

950
15
<5
<5
10

220
24

11 ,600
1,0
<5

100
5

<5

<5
36
30

-6'

(

(Continued)
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TABLE 2.7-40 (Cont inued)

Parameter

Location Transect' 1-
Station 5

fecal Col if orm"C6Uhnt

Trasecti 34
Station 3

Transect -5-
Station 5

Date

March 26
May 29
June 27. "•! ..
July 22
August ý-26"
September' .24+'
September 24,4
November 19.9

Ja:nuary 16
Apri l 14 .--

1 ,000
40

5
<5

<5

5

600.

250
<5

Fecal Str nep., ::Count

Tran•fet 4-Stati"•n 3"

900..
20
<5
100
ý5
-<5

:<5 L
<4 , i6.

Tran sect -5-
Stati onm 5.'

Patameter..•.:.

Location TransectiI--
Statio n' 5

Date

March 26
May 29
June 27-
July 22
August 26
September-24•
September': 24

November.%`19
January 16'
April 14

<5;:,

30
<5
10

71460'

545
<5-

5-

<4

72
4

650
<3

<5
90
5
<5

<4
60
<4

4
40

8 " ý6

*Water samples were collected one foot below the water surface.

**All values expressed as number of colonies per 100 ml

Duplicate samples for bacterial analyses were taken at Transect 4-
Station 3 on September 24, 1974..
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TABLE 2.7-41

DAILY PRECIPITATION AT BULL RUN STEAM PLANT*

1974

Day Jan. Feb. March April may June

IND

1 0.03
2 0.81
3 0.83
4 0.01
5 0.01
6 0.29

.7- 0.03
8 0.14
9 1.37

10 1.58
11 1.13
12 0.02
13 0.01.
14 0.34
15 0.03
16 0.01
17 0.00
18 0.00O
19 0.00
20 0.do.
21 0.Q1i
22 0.01
23 0...40
24 0.087.
25 " 0.'01
26 0.82
21 d.0 v
28 0.64
29. 0'.02'30 0.05

31: 0.10'

Total1 9.58.

0.14 0.01 0.03 0.01 0.13
0. 90 0.02 0. 05"* 0.87 0.00
0.09 0.01 0.75** 0.03 .0.02
0.03 0.01 '0.45** 0.14 0.02

.0.01 0.53. 0.00 0.33 0.o0-
0.27 .0.60 0.00: 0.03' 0.75
0.0.8 0.10 0.00 0.01 0 00
0.09 0.07 0.78 0.61 0.01
0.00 0.12 0.01 - 0.00
0.01 :0.11- 0.00 0-* , 0b0
0.00 0.13d . 0.01 0.20 0.02ý
0.00 0.18 0.18 0. 97 - 0.031
0.9 ---09 0.24, 0.03 0o.b
0.29 0-. 0.28 0.0,4 0.0o0
0.00: --- 0.02 1.03, 0.00
1.09 .--- 0.05 0.03" 0.33-0.01 -o-* .09 0.06 0.01
0:00 . .01. 0.0 0 1'**. :0.00'
0 . • -- , 0.'014. o_ -o:o :
0.00 -•-- ..o•*0.. o.69** o.o6C.
0.02. .2.42- 0 ': ' 0..0o 0o30
0.68' 0.12 1 i.2' .0J38:' " O;.OfP

0.04 .04: 0• .1- '' O.01;' 0.0
0:o 1., 0.12 0.0''- ... 0o j.0
O:Ou 0.03e 0.00 056 0.00
0.00 0.ý.17' 0.1 0.-0-3- 0ý11
0.15 0 .13 0.00. 0.0 ."' 0.00'-

0.,71i 0.02'' 0,'03y O
0 22-' .' 0 '; . 82 . .

0.03 ' ~" 0.-8

4.48 0 4.81 .,.B . . 4 .:. "i<•. ". " i• T':: ' "" :• • x , !,. .- • . 4. '• •- -

July Aug. Sept. Oct.

0.00 0.00 0.24 0.01
0.00 0.00 1.48 0.00
.0.01" 0;34. 0.07 0.00

o0;01 0.06. 0.00; 0.00
60V0 0.1Y 0. 00;, 0.00
0O.0O1 0.01 .0.54." 0.02:,
0.56 0.01 0.000 0.00" O
0o01 0.21-:-- 0.00
0,,00: 0.00W 0.082';1 0.00-
0:.1 0.00 O.O1' 0.01
0 25. 1.09 0.0 1v- 0.05:-
0;00 .0.03 0.00 ; 0.01"
0.01 0.01- 0. o;o 0.00
0.01 '0.01** .0.00 - 0.01
000. 000; 0.:01.:,l • .0.80-
0.00 •0' I40"* 0.01-:'. 0.94
0:00- 0.01 0.00' 0.00
O,.,000. 0.00 -, 0. .00-", 0.,00
.1 L30 . 0.7w .7 1 :0 ,. ' 0.0o.
002i 0.01- -0.01w 0.00'.
:0t • 0 0.0; o •: 0 , o,80o0!6
000 0. 0040'1 0:01

:.4 " 000 0-. 00; 0;.0:_.0 '0,, ,.O•-o' '0.- ;0.Y0+, " .-0•0o

bi2 I ..,66!o+ .•O..Oo , :O.!o•o;,.

0.. 02ý 0100~ 0.'02~ OOOW

.0.01? 0 00* 0.102Y '0.00

02i 00• O' . 0:00:.

2 77 4J6 414- 1 :4-
V:/i z.! -4O ?:•:";.:.••i::: - :u •;

Nov. Dec.

0.00 .. 0.16
0.00 0.06
0.00 0.01".
•0.30 0.02 "
0.60 0. 00"*
0.01' 0.00.
0.00 0.44
0.00. 0.22..
0.00 0.00
0.00 .. 00"
0.45 0.03**
0.11 0.01"
0.00 0.00
0.27. 0.00,
0.00 .0.23,
0.01 0.00**
0.12 0.02-
0.11 0.00* "
0.94' .0.03-
0.56 0.01..
0.00 " 00.00*"
0.:00- O.•0 ,*
0.01 0.- boy
0.00 0.47
0.2 21 0.6164,:,0.:01.. ' ,0.00*.*
" 1.10.45

'0.03 0.16,-"

0.- 3**

41.85** 4.2.0*

6
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TABLE 2.7-41 (Continued)

1975

Day Jan. Feb. March April May June July Aug. ept. Oct.

1 0.03
2 0.00
3 0.00
4 0.61
5 0.00
6 0.00
7 0:00
8 0.00
9 0.20

10 0.04
11 0.72
12 0.00
13 0.70
14 0.00
15 0.00
16 0.60+k
17 0.00
18 0.04.
19 0.26
20 1.12
21 0.00
22 0. 00
.23 .0.00
24 0.00 •
25" 1.50
26 0.07
27 0.00 '
28 0.000.
29 0.00
30 ý0:10
31 0.00

0.00 .do 0 0.00 .0'. i4'
0.92 .0.29 0.00 0.00
0.32 0.00 0.v22 '0.0oO
0.39 0.00 0".O00 .0.06
0.60 'O.O0 0.,00 0.000.09 ' 0.00 ,0.•00 •0.:00l
0.o2 0 ,00 oo "l : Oo6
.0o oo0.8 0.00 0124

ý0. 00 0.080 0.00o 0d."42o.o0:00 oooo -.00 o -oo 0.14.2
..00 0.30 .0105 0.00
0o00 0.40 0.00 •, 0603

0.92 0.00 0b.00 "i10
0.00 2.76 0.,00 0.00
0.00 1.94 '0"03+. O .00
0.00 0.00 '0"..30 0:10
0.'.20 0.00 0. 00 "'40
:0.65 0:22 0.00 0:00
0.o0 'o0o00 -0:0o :6.30

-0.05 0.15 A047 .00
0.00 0.03 ;ýo.'025 0:
0.0 0 - 0.00 00 '00
,0.00o 0:oo00 0o.00 00
.018 0.. 0' 00 0.90
1.04 .1;08 04 '0.08
:0.00 - 027 0 37 V00.
ý0.90 o~0o 0" 20 0*'020.00 " 0.00 0 . 0 0.00Oo0 ....Obo ;6.:0'!o T6O
0:00o 0.'0 .0"O 00 025.'-0.. •oL58. 000oo 0:! ?00

2":15 0 00" 6.8o

5..28 -11.47 1.93 4.48

N)

N,

0.31 0P.00 0.00 0. 00 0.00
0;00 o0.00 0.00 0.00 0.48
0.00 ,0.00 0.00 0.00 0.00'o fob, .ýo , 0o 0: 1]3 O"-Ooo oAoo
0:00d '0.00 ';O0.1 "0.00 : 0.00
0:n 20:0 6 0.0 oo oo ooU0 0.00

40 '70.,23 0'20 "0:00 0'.00
0.00 '.1:5 0.00 • 0.32 o 0.00
:oo '0.39 0:.00 01.M00 0:.07
O.,0'6, -0.03 0.57 G0 ':00 1 .33
0 53 000 "025 0.00 " 0.00
0510 000 : 0.61 0:.0 0.00

0."88 .0.00 "A0 '0•.02 0.03
1 30 000. 0.00 '0'.03 ' 0.00
050 0'.'0 'O0 :0'-,00 6 0.00
0;00 -013 '0.-o -o00 0 ,0 00
03ý2 000 0o:08 .:00ro 0. 0o:oo
0d00 0600 0,00 M"0.0 1V08
-'000 0 40 0:22 1;:30 100
-000 00 017 0.:02:: 07.00

.0.,00 O ., 0.04 ' 00 0. ,000
-04 O0d 0'.0 • :';o0.10 0.00
',Ol05 0.00 0."00" -002 0.00
0,6 6O'0 -66 '07i'00 .1 05 0.00
'0z00 .0b00 It 000 " 1 '63 '0.00

A`-0 o•8 ;6~0 00"d5 -0:00
b0 .. '1•2 • .:':oo 0 . :00 . 0. 002o7060 :66 -;o;•• .•0:o00 '0 ••:€!00i.. ::0:;30

o•d '::"• .!0700 " 00.0•1o.. "0!7o00o•.i 0 00'i
'6100 o~o 00 0.6 00 ,"36i: 0-0: " ý.ý:•O(d ": 6•,• bo. - 00-0'i! 0. :,0:ob

`6 o'o ý,0:'02 0,100 .0, 00 6''0>38
.0' "20 'O0 00 0.00

;5.-23 ,.1,4 2 2 4 54 4.67

Nov. Dec.

0.o!.00 0.70
0.00 0.00
0.00 '0.00:0; 00 ''.0.00
0.00 .0:00

0.00 0.,00
0.33 0.35
0.07 0.00
0.00 0.15
0.00 0.25
0.03 0-.000.80 , 0.00
1.00 0.-00
0.02 0;00
0.00 0.00
0.00 .-0.56
0.00 O.00
'0.00 0.00
0.00 0.00
0.00 0.O 00
0 21 .0•,0:.00-,

.0.00 0.00
0.00 0.00
-0.00 0,00
0.00 0:1o,0:lo
.00 -1:.32
0:10 0.:04
000 ..0 0Q00

-0.00 0...00
0."000 '. 019

.- 0.95

12.56 4.61

6
--d

Total .5.39

*Precipitation inrinches for 24-.hour peri od endin.'.'i.'d ight on .date indicated.. Da.ti" co 11c'"ted •.Bull Run Steam+ -lant

meteorological statiom

**Incomplete 'r~ecord
+Denotes days when water quality sampies wer coiiected duringý,rtheiAqua ic B§aseline. Survey Prgram.

'¾,- " " - . . Ts , ..V,: • .:. C:.; . - ;' ',, >.:• : '. . , r .. *.. . ,



TABLE2.7-42 ..

BACTERIA*
MEAN, MINIMUM. AND MAXIMUM.VALUES - .CLINCH RIVER

MARCH 26, 1974 TO APRIL 14, 1975

Transect 1 - Station5,Location

Parameter

Standard Plate Count
Total. Coliform Count
Fecal Coliform Count
Fecal Strep. Count

Location

Parameter

Standard Plate Count
Total Co]iiform. Count
Fecal Coliform Count
Fecal Strep. Count

Location

Parameter

Standard Plate Count
Total Coliform Count
Fecal Coliform Count
Fecal Strep. Count

Mean

8,1 22

:19
87

MihnimumIý .Maximum

.,2,8010 1-5,1600Oý
- •.,300••
4.. .i 006

:3660-

Tra ns ect,-4' ý~~ ~~~
Mean Min6imumu .a:,Maxiimum

8.,800 ,200 20,900
308 ý51 1:,8O001
93. 4'600
139 3. `740

Transect 5 , Statnt.on -5 -
Mean Minirum: 'Maxi mum

8,167 1,500 22,500
210 5 1,600'
17 "4: '900

90 3 650.

6

*All values expressed as number of colonies p~er 1 00 ml..
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T AB LE 2'. 413

OCCURRENCE OF MICROSCOPIC ORGAN-ISMS.IN .THE CLINCH RIVER
SYSTEM. IN'TH SUMMER'-OF l`956* (c5.1

Blue Green Algae

Anabaena,.sppý..

circinalVis.:
Anabaeniopsis sp.

ApOnanilzomenon sp.

Aph'anocapsa sp.,

pulchra
Ch roococcusa limnetoicus:.,

• turgdusý
Coe11o0sp0h ae~riumw spp..
Eu:ap•,is sp.

Gieocapsa sp.

Gomphosphaeria lacus.tris
Lyngbya.spp.

.,contorta

Merismopedia spp.
Mi crocystis aeruginosa

incerta
Nodularia sp.

Oscillatoria spp.
Spirulina sp.

Chl orococcales

Acanthosphaera zachariasi
Actinastrum hantschii
Ankistrodesmus falcatus

mi rabi I i s
Arthrodesmus sp.
'Asterococcus superbus

4. 4

444 444-~ 44~44

4 44 44

4 4 4

4 . 4

4 4, -

' / '.] L 4,-..

"'I.:"S'

(Continued)
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0 TABLE 2. 87•-•t43(• t y' ' '

C)0

Chlorella pyrenoidosa

vulgaris

Chlorococcum sp.
Chodatella longiseta
Closteriopsis longissima

Closterium spp.

acicularis
Clostridium lunula
Coelastrum cambricum

microporum

proboscoides
Cosmariumn spp.

Crucigenia apiculata

rectangularis

tetrapedia
Dactylococcus infusionumr
Desmatractum bipyramidatum

Dictyosphaerium pul chellum
Dimorphococcus lunatus
Euastrum spp.

Novae zemblae
Franceia droescheri

tuberculata.

Gleoactinium limneticum

Gleococcus sp.
Golenkinia paucispina

radiata
Kirchneriella lunaris
Kirchneriella obesa

" sp.

~.. .. '

.~;iT~ 

~ ~j5r~

1' ~. ~ ,.,.~

/ ~

- - .- - r
,-~

(Continued)
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TABLE 2.7-A3 (Conti, "..d .

Lagerheimia subsalsa

Micractinium pusillum

Mougeotia spp.

Oocystis spp.

Ourococcus bicaudatus

Pachycladon umbrinus

Pediastrum boryanum .

clathratum.

duplex

simplex

tetra

Planktos phaebria gelati nos a

Polyedr io psis s pij nu l'o sa

•Protococcus viridis

Quadrigula closteroides

Radiococcus nimbatus

Scenedesmus spp.

Schroederia setigera

Selenastrum gracile

Spirogyra spp.

Spondylosium sp.

Staurastrum spp.

Tetraedron spp.

caudatum

"I hastatum

minimum

multiseta

muticum

pentagonum

'jc c

cc 4

c c~

Ac

- I -

(Continued)

.I
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TABLE 2.7-.3 (Continued)

Tetraedron proteri forme
,, punctulatum

, quadridens

regulare

,, trigonum

trilobulatum

Tetrallantos 1agerheimii

Tetrastrum heteracanthum
,, punctatum

Treubaria tri~appendiculata

Westella botryoides

Unid. green cells

Volvocales

Carteria spp.

Cephalomonas granulata

Chlamydomonas spp,

Chlorogonium acutissimum

euchlora

Coccomonas orbicularis

Collodictyon triciliatum

Dysmorphococcus fritschii

variabilis

Eudorina elegans

Gonium pectorale

sociable

Heteromastix angulata

Lobomonas rostrata

Mesostigma viridis

Pandorina morum

(Continued)
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TABLE 2.7,-ý"3 (Contiinued.)

Pedinopera granulosa

Phacotus lenticularis

Platydorina caudata

Platymonas elliptica

Polytoma uvella

scabra

Pteromonas aculeata

angu9osa

* cruciata

ovoides.

Pyramnidormonas sp..

Scherffefell a phacus.

Sphaerellopsis fluviatile

Speratozops is, exultan s

Spondyl omorum qua~ternariurn

Thoracormonas spp.-

alata

phacotoi des

Wislouchiella planctonica

Heterokontae

Centritractus belonophorus

Peroniella planctonica

Chl oromonadida

Gonyostomum depressum

Cryptophyceae

Chroomonas setoniensis

spp.

Cryptomonas erosa

Cyathomonas truncata

(Continued)

0
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TABLE 2.i7.7/417 (Continued)

Rhodomonas lacustris
lens

I spp.

Chrysophyceae

Chromulina globosa

ovalis
IN sp.

Chrysochromulina spp.

Chrysococcus asper

cylindrica

ollula

ovalis

rufescens

spirale

Dinobryon spp.

Lagynion scherffel i

Mallomonas spp:.

Ochromonas ludibunda

variabilis

Olisthodiscus luteus

Synura uvella

Uroglena volvox

Uroglenopsis americana

Dinoflagellata

Ceratium hirundinella
I sp.

Cochlodinium sp.

Glenodinium gymnodinium

neglectum

(Continued)
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TABL E 2. 7-3' (,Continue'd)

Glenodinium spp.

Gonyaulax monospinosum

triacantha

Gynmnodinium fusca

palustre

vorticella
" Spp.

Hemridini um sp.

Massartia sp.

Peridinium umbonatum

wisconiense
Spirodininum'ai*num

Unid.dinoflagellata

Baci 1larieae

Acnanthes coarctata

Asterionella fomosa

Attheya zachariasi

Caloneis sp.

Cocconeis spp.

Cyclotella spp.

Diatoma vulgare

Eunotia spp..

Epithemia sp..

Fragilaria crotonensi s

elongata

Gyrosigma sp.

Melosira granulata

varians

f;~~J i~<.

-~ 'vi.

s~

SI S

I-

'I

(Continued)
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TABLE 2,.-7-4-1 c,ýCohnttinue04).

Navicula spp.
Nitzschia acicularis

acutissimus

elongata

Pinnularia sp.

Rhizosolenia eriensis

Rhopalodia sp.

Surirella sp.

Synedra actinastroides

capitata

longissima

ulna

Tabellaria flocculosa

Unid. diatoma

Euglenophyceae

Anisonema ovale

Astasia klebsii

Distigma proteus

Entosiphon sulcatus

Euglena acus

agilis

baltica

deses

ehrenbergii

fusca

gracilis

pisciformis

polymnorpha

sanguinea

(Continued)
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TABLE 2 . (Cbntfnu!dY 0
Eugiena sciotensis

spirogyra

tri pteri s

velata
" viridis

spp.

Lepocinc]is fusi~foirmis K

etua"

texta1I

"SP,

Metanema variable
Notosoldenus. apocap tus

" orbicul ariis

Peranema tricophorum

Petaloomonas carinata

"mediocanellata
Phacus anacoleus

longicauda

pleuronectes

pyrum

stokesii
triqueter

spp.

Sphenomonas teres

Trachelomonas armata

crebea

cylindrica

euchlora

eurystoma

(Continued)
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TABLE 2.7-43 (Continued)

Trachelomonas hispida

obovata

urceol ata

volvocina

"I spp..

*Samples were collected between June 15 and September 15, i'956g

2,7-242
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TABLE 2.7-44

PHYTOPLANKTON AND ZOOPLANKTON COLLECTIONS

HOURLY TURBINE DISCHARGES IN CUBIC FEET PER SECOND FROM MELTON HILL DAM

DURING AQUATIC BASELINE SURVEY FIELD TRIPS*

Time**. March 26 May 29 June 28 July 22 July 23 Aug. 26 Sept. 24 Nov• 19 Jan. 16 April 14

-4

N,

2 am

3
4

5

6

7

8

9

10

11
12 noon
1

2
3

4

5

6
7
8

9

0

0
0

0
6,660

9,600
17,600

17,600

17,800

17,800

12,000
12,800

9,000
9,220

9,440

9,870
9,640

9,860

0
0

0

0

0

0

0
0

8,522

9,970

9,860

9,940

9,870

9,850

9,880

19,270

12,020

11,200

0

0

0

0

0

0

8,300

10,600

109600.

1,000

9,370

9,370

14,040

18,660

18,570

9,520

9,480

0

0

0

0

0

0

0

0

0

0
6,750

10,350

1,II,000

19,800

19,800

19,O00
i 9,8o0

0

0

0

0

0

0

0

00
.0

4,000

10,400
18,230

20,000

20,000

20,000

20,000
20,000

10,000

0

0

0

0

0
0l

2,410

8,090
8,270

8,690
8,200

7,670

7.,900

7,900

7,900

7,900

7,900

7,900

7,7900

7,900

0

0
0

0

0

0
0

-0

4,550

7,670•
7•,620•

7,890•

9,060"

1A5,210

15,520o

0

0

0

0

0
.0

2,600

8,800

7,800

8,100

8,000
7,800

8,200

8,000

7••,1800

8,100

7,800

0

0

0

0

0.

5,500
11,000
11,000
11,000
11,000

9,100

0

0
0

0

2,800
10,700
1.0,300

10,000

10,000
10,000

10,000

.10,000

10,900
10,100
10,300

10,100

10, 500

20,100

20,900
19,900

11,000
11,800
11,000:

15,600
11,000

6

Daily Ave. 8,941 7,129 6,040 6,433 6,363 4,988 4,013r 4,862 4,A25 11,229

*Bracketed hours of discharge-in cubic feet
March 1974 to April 1975.

"Local Oak Ridge time

per second correspond to periods lwhen plankton samplels wre collected from



TBLE 2.7-45

PHYTOPLANKTON*
PERCENT COMPOSITION (BASED ON SPECIES NUMBER) - CLINCH RIVER

MARCH 26,, 1974 TO.APRIL. 14, 1975

Date.
Collected

March 26

May 29

Transect 1-Station 5
Division Sample A 'Sam

Chrysophyta

Pyrrophyta

Chlorophyta
Chrysophyta

Cyanophyta

Euglenophyta

Pyrrophyta

92.9

7.1

5.6

.74.4
19.5

0.2

0.3

June 27 & 28 Chlorophyta

Chrysophyta

Cyanophyta

Euglenophyta

Pyrrophyta

July 22**

August 26

Chlorophyta

Chrysophyta

Cyanophyta

Euglenophyta

Pyrrophyta

Chlorophyta

Chrysophyta

Cyanophyta

Euglenophyta

Pyrrophyta

3.2

25.2

71.5

0.0

0.1

9.5

16.2

74.1

0.2

0.o

28.8

58.8
11.8

0.4

0.2

93.1

6.9

2.6

66.1

31.2

0.0

0.1

4.1

54.6

41.0

0.1

0.2

13.4

29.5

56.8

0.3

0.0

25.4

58.8

15.6

0.2

0.0

Transect 4-Station 3
Sample A Sample B

96.8 97.7
3.2 2.3

2.8. 6.8

96.5 66.9

0.3 26.3

0.2 0.0
0.2 0.0

12.5
47.0

40.4

0.0

0.1

5.9
31.3

62.7

0.1

<0 .1

3.8

.21.6

74.5

<0.1

0.1

6.2

22.2

71.4

0.2
0.0

.9.3

ý88.6
2.0

0.1

0.0

.10.7
'37.0
~52.2
'0.1I
0.1

6`i4
25;0
68 - 4'

0.2

o0.

10.0
49.3

40.0
0.6

.10.9

39.9

481.9

0.2

0.1

Transect 5-Station 5
Saample,ýA SampleB

93.1 88.6

7.6

78.4

14.0

0.0
~0.0;

34.1 18.6 15.5 29.5

40.1. 61.2 71.5 39.1

25.7 20.1 13.0 31.1I

0.1 0.1 0.0 0.3

0.0 0.0 0.0 0.0

(Continued)
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TABLE 2.7-45ý (Continued)

Date
Collected

September 24

Division

Chlorophyta

Chrysophyta

Cyanophyta
Euglenophyta

Pyrrophyta

Transect 1-Stationh5 Transect 4-Station•.3• Transect 5,Station 5
Saamle A Sample B S e A Sam• sample:A, Sample B

November 19 Chlorophyta

Chrysophyta

Cyanophyta

Euglenophyta

Pyrrophyta

January ,16 Chlorophyta
Chrysophyta

Cyanophyta

Euglenophyta

Pyrrophyta

22.2

26.6

50.3
0.0

0.9

7.9

74.9

17.2

0.0

0.0

5.8

44.3

26.5

0.6

22.8

6.9

54.9

38.2

0.0

30.9

39.8

29.0
0.0

0.3

10.4

79.4

10.2

0.0

0.0

7.8

59.7

0.0

0.6

31.9

7.7

82.0

0.0

10.3

19.9

50.2

29.3

0.0

0.6

7.7

82.2

9.9

0.2

0.0

5.2

75.9

6.1

0.5

12.3

15.6

82.6

0.0

1.8

36.7

57.3

4.9
S1.1

-0.0.

8.7

1.2

0.2

0.0.

4.2

51.2

31 8,
0.0;0

6.5

9.3

89.1
0.0

1.6

27.1

48.8

22.2

1.2

0.7

10.4

86.1

ý3.2

0.0

61.4

15.8~

0.0.

13.7

17.6~

80.5

0.0

1.9.

17.6

40.8

41.6

0.0

0.0

10.9

86.3
2.8.

0.0

0.0

9.0

63.4
~0.0
0.4

27.2

6.6

93.4

01.0

0;.--0•' i!

6

April 14- Chlorophyta

Chrysophyta

Cyanophyta

Pyrrophyta

*Each one liter sample. was collected using a Van Dorn sampler, one foot below the water surface.

**Each one
surface.

liter sample was collected by filling a liter polyethylene bottle, one foot below the water
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TABLE 2.7-46

PHYTOPLANKTON

FOUR MOST ABUNDANT* SPECIES ON EACH FIELD TRIP
COLLECTED IN THE CLINCH RIVER - MARCH 26, 1974 TO APRIL 14, 1975

Date
Collected

March 26

May 26

June 27 & 28

July 22

August 26

September 24

November 19

January 16

April 14

Ist.Most Abundant

Melosira.ambigua**

Melosira ambigua**

Oscillatoria.sp.++

Oscillatoria angustissima++

Dinon soc'ialee

Oscillatoria .angustissima++

Melosira ambigua*

Melos~ira ambigua**

Melosi ra qranulata**

.... 2nd Most Abundant

Glenodinium penardiforme+

Cyclotella g1ormerata**

... Melosirnaa g**

Melosira ambigua**

SOscillatoria amp ibia++

'Dinobryon diver -gensV

Cyclotella stelligera*

Oscillatoria .mphibia+•

Oscillatoria limosa+2

3rd' Most Abundant

Melosira distans**

Melosira herzogi i"

Melosira! heuogi,

Melosira herzogii**

Cycloteliagloa iAa

Melosira•.herzb

Melosira herzoii**

Cyclotella steligera**

CY-clotel la glomerata**

4th Most Abundant

Synedra Ulna**

Synedra acus var. radians**

Asterionella formosa**

Oscillatoria a ++hibia +

Melosira herzogii i*

Oscillatoria amphibia•+

Oscillatoria amphibia

Glenodinium ýBorgei

Coscinodiscus lacustris**

I'

-4

6

*Abundant- species were-determined by the total nimbe~r of organisms rperTI -lter -on each field trilp.
**Is a diatom
+Is a dinoflagellate

++Is a blue-green algae_. .
VIsa golden or yellow-brown algae



TABLE 2.7-47

PHYTOPLANKTON

NUMBER OF ORGANISMS COLLECTED DURING.CLINCH RIVER BASELINE SURVEY
MARCH 1974 TO APRIL 1975

Transect 1 Transect 4 Transect 5

iNý.

Date Collected

March 26

May 29

June 28

July 22

August 26

September 24

November 19

January 16

April 14

Sample A
(No./1)

311,108

993,6631

1,'503,484'

2,940:,145

1,056,786

2,ý781,057
1 ,469:,1]87_

859,024

349,066

Sample B
(No./l)

322,219

721 ,697:

732,469

1,428,284,..

904,321

1,6209,284

1,675,834

879,465

230,408

(No../1i)

344,441

893,219

1 :854,426

1 ,867,823

1,21k4,999

1•,638,505

1,744,715

667,:934

250,186

(No.ll)}

477,773

1.1,342,971:

1 ,686,203'

2 ,079•, 346

1 ,486,946

1 024,787

1,120,778

1,8;8B9,144:

223,523

Sample .A Sample B Sample A
..(No./1 )

322,219

1,052,778

1•,:606,649

2,107,788

1,j203,-,432

1,399,415

I ,066,1 1:1:5

190,192

Sample B
(No. /1)

488,884

-1.,282,538

1,305,760

1,357,874

2,653,476

1 ,350,089

1,156,774

608,8291

203,079

6
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TABLE: 2.7ý-48

PHYTOPLANKTON

DIVERSITY. OF-ORGANISMS COLLECTED DURINGCLINCH ,RIVER .BASELINE SURVEY

MARCH 1974 TO APRIL 1975

00

Transect 1

SamSample A Sample.B

Transect 4 Transect 5

ro

Date Collected

March 26

May 29

June 28

July 22

August 8

September 24

November 19

January 16

April 14

1.09

* 2.03
** 1.90

* 1.34
** 1.77

* 1.28

** 1.16

* 2.74

** . 69

* 1.84

** 2.47

* 2.07

** 1.85

* 2.30
** ' 2.36

* 1.89

** 2.03

1.38

1 .84
1..78

1.90
2.00

2.24
2.14

2.76,
2.73

2.41
2.49

1 .999
1 .86

2.35
L35

2.37
2.37

'Sapl:e :A

1.19

V..' .• •1. 82

12.22
2. 57

1 .88

1.83
2.,78
2,93

2.35~

1.;95
1.. i;84

2.24

1 .73
1.73:Z

Sample,

1.12

2.16
". " •95•

1.08
2.00

1.51
.I.42.

2.44
2.45

2.79
2.79

1. 92

1.92

1 :.82
1I .88;

1 ,.69.::

B Sample A

1. 00

2.06
1.99

1.95
.2.40

1.45

2.30
S2.;20

2.'67,
2.77

2.01,
1.93ý

2.65`
2;:63

2.36
2.3'6

Sample B

0.84

2.23
2.06.

2.01
2.18

2.39

2.28

2.58
2.60

2.30
2.44

1.91
1.91

2.61

1.,89
1.89

6

*Filamentous forms included in cal cuIat ion of -di vers try iv,

**Fi lamentous forms nht.,.inoit. d....,i.n...1!i••t' i.



TABLE 2.7-49

PHYTOPLANKTON ýSPECIES* C;OLLECTED :,•I•N THE CLINCH RIVER

MARCH 26,974 1:TOAPRIL 14, 1975

Division

Chlorophyta
(green algae)

Class

Chlorophyceae

Genus- Species

Actinastrum

A.

.,.

Ankistrodesmus

A.

A.

A.
A.

Cerasterias sp.

Chl orel a.

Chl oreila IIatype uni ce61).1Is

Coel ast-rum

C.

CrUc~igenia •.

_graci llimum
Hantzschi i
Brauni i

convolutus

fal catus

ýSp..
sp pirxa l1 i s

sp..
sp.

mlcroporum
.sp.

sp.

fenestrata

sp.C.

C. tetrapedi a

Ec~h inospheI imn eti ca,
Eudorina elegans.

_(Cont~inued),.
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TABLE 2.7-49 (Continued)

Division

Chlorophyta
(green algae)

Class

Chlorophyceae

r-n

0•

Genus,

Eudori~na.,
.Francel-a

Gol.enk-IinFifa

Goni ur.n

Ki rchneri ella

Lagerheirmia

.Mj.cractinfium

M.
O6,cysti s
PRando r-ina•

-Rediastryum. .

P.

;P.

R.:l anktosphaera

Scenedesmu-s.
"S.

sp.

Droescheria-(.?)

paucispina

SP.
1 unar.is~

s.p.

pusi 1 luum
sp-

Smorum

b oryanum

dluplex
: integ rum

simplex

t..e•..ras.
ýge1 atinosa

,acum~inat~us
Berna~rdi

1 6

Species

(Continuedl)



TABLE 2.7-49 (Continued)

Division

Chlorophyta
(green algae)

.Class

Chl.orophyceae

Genus.

Scenedesmus•:]

S.

Sel enastrum

S-perma.tOzoo opsis

SpAif ogy.ra,.
Stau- astrum

Stichococcus

Tetraidron
T.{. - -

U,

SDecies

bijuga~l

dim•rphus,

sp.
Sp. . ..

,Westii,

.sp

chaetoceras

subti I us

mi~n~i-mum

Sp.

puncl atum

setigerum

Sp

ýS -

6.

Tetrastrum

T.reubari a

T.

NOivocali-an un~iCel.1S:

Chiorophyta'germrigsp

Chiorophyta spO.,.ý-L

Chloroohyta unicls'

(Conti nued.)

¶

0 1 , :



TABLE 2.7-49.(Contihued)

Division

Chrysophyta

Class

Bacilllariophyceae
(diatoms)

I'.
U,
.N)

Genus

Achnanthesl.

Amphi prora.
•A.

•Amphora

Anomoeonei s

Asterionel la

Coccon~eis

CScinodi s cus

-Cyclotella

C.:

~C.
*: Cymblla

D• ,a~t-oma
Df

(Cnti nue)

... d.. . /. .

brevi pes

laaterostrata C?)
ornata (?)

oval i s ..

isphaerophora

formosa,.

:.Opedji:cul us

Tacustris

antiqua
#•g1 omerata

,,ste-ll1 iera

ventrticosa

..yu Igaire

16

SpeCies

•6

.61



TABLE 2.7-49 (Con`tnued)

Division

Chrysophyta

Class

Baci llariophyceae
(diatoms)

LT1

Genus.

.Eunotia

Fragil ar1,ia -

F.

Fl.

Gomphonema

G.
Gy rosi gma

H annaaea.

Hantzschia

ýMelos i-aa

M.

M.

exIgua

br.ev.istiata

c rotonensi s

intermedia

pifnnata:ý.-.

oil fyvaceurn.

s ca~l~proi des

arcus:: (?sp.)

amphioxys

ambi[ u a

BRinderana

di ýstans

granul ata
h~e~rzogii.

is-Ianhdi ca

variiansý

c~ruare

cryptoQcephOLa-

e xi qua

I 6.

16

6'

Species

M.

R'.

Ve• di on

(C.Niud
6 ..

0
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TABLE 2.7-49 (.Continued)

01"D

Division

Chrysophyta

Class

Bacillariophyceae
(diatoms)

r,,

Lfl
!t

Genus

tNav'icu Ia
'N.
Neidi um

N.
N.

N.

N.N

N.

.iN. -

..Opephora

bOhiocytium -

.Pi nnularia
,Rhizosolenia

-Rhoicosphe:nia

.:RhpA,1odia.

Stephanod iJscus

S.

.Reinhardtii

sp.

dubium

incwurvum

aci cularis
•amph ibia

holosatica (?sp.)

parvula (?)
s.i gmoidea

rmaty.i i
is p..

•sp!.

,curvata

gibberula

- astrea

dubius

SP.

.brightwellii (?)

16

j6

j6

j 6

Species

(o .i.inUed)



TABLE 2.7-49 :(Con.ttinqed)

Division

Chrysophyta

Class

Bacillariophyceae.
(diatoms)

U,
U,

Genus

Sy6edrai-.

S.

S.

S .. '. .. .

Tabel laria

T ..

Immature. diatoms

W Diho0bryo6n.

Ag•.ene.l um.

.•

Anabaena

(Conti nued)

ova (?)
actinastroides

acus..

acus var. radians

nana

ulna

vaucheriae

fenestrata

fl occulosa

baý.v.ar icum

A i veen.s >rg.

s~ertiularia

soclpaIe

ý6ýhdruip.l icatumý:

sp.

16
Species

Chrysophyceae..
(golden or yellow-

brownmalgae)

CyanophyceaeCyanophyta
(blue-green
!.algae ),-

-'I:6

-t

.(

en
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TABLE .2.7-49 (Continued)

Division

Cyanophyta
(blue-green
algae)

Class Genus Species

Cyanophyceae

rni)

U,

Anacystis:
A.
A.

Chroococcus

C.

Dactyl ooccdopsi s'

G. leocapsa..

Lyngby a:
Nostloc

Osci 1 atoria

0.

'0.
0.

0.

0.

:Spýi~ru Imna

(Cýontinued)

faascicularis.,
sp.

- ierqnymusii

sp.
* amphibia

ýan'gunA()

m anguasissma

.fiatea

~ornata.

ýs~ancta

* Pr .- pinceps

marina
montana

thermalis forma thermalis 6

limneticus -
sp.

6i6

I - - -



TABLE 2.7-49 (Continued)

.Division

Euglenophyta
(euglenoids)

Class

Euglenophyceae

Dinophyceae(dinoflagell1ates)Pyrrophyta

- Genus

Euglena.i

Trachellomonas

Ceratium

Glenodinium

Peridinium

S p.

spo..

hirundi nel 1la

:pina rdi f orme

dI nct~um

Species.

I6

6.
-'

1i

*Classification. of the above.organisms is based :ýprjimarýily on .the foloing. .ources::
1. Ward, H. B., and Whipple, G. C., FreshWate- Biology, secondediJtiii- John Wiley & Sons,

Inc., New York, 1959.

2. Smith, G. M., The Freshwater Algae of the United Stats, second edition, McGraw-Hill.
Book Company, Inc., New York, 1950.

Z ,. .. -:e;

N
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TABLE 2.7-50

PHYTOPLANKTON*
AVERAGE BIOMASS PER'I FIELD TRIP - CLINCH RIVER

JUNE 1974 TO APRIL. 1975

N,

-. 1

Date

June:28, 1974

July 22, 1974

August 26, 1974

September 24, 1974

November 19, 1974

January 16, 1975

April 14, 1975

Chlorop 11 a

3.50

2.83

4.63

5.03

3.83

3.40

2.73

-Chlorop'hyl l '1b

1.75

1.23

2.03

1 .93

1.53

1. 43

1. 62

Chl, orophh/l 1 c

;3.30

1.98

2.83
... ý 330 -

2_30 •

1 ,42..

• Pheophytin a

Content: Rat.io**

1 . 30

1.16

1 .42

1.35

1.38

1.52

1 .47
6

*Each one liter sample was collected using.a Van Dorn sampler, one foo1t below the water
surface.

**Before:after acidification 0D663 ratio
-ratio of 1.7 indicates complete absence-of pheophyt:in a.:
-ratio of 1.0 indicates presence of only pheophytin &a (no.. chlorophyll 1);..a)



TABLE 2.7-51

ZOOPLANKTON SPECIES* COLLECTED IN THE CLINCH RIVER
MARCH 26, 1 974 ýTHROUGHWAPRIL 14, 1975

Phylum Class Family Genus and; Species

Arthropoda

Crustacea
(Order.- Cladocera)-

Bosmiini~dae

Bosm~ina Iongi~rostris

Chydori dae
Alona rectangula

Chydorus sphaeri cus.
Chydorus sp.

Pl4euroxus ~sp.

Daphnidae.

Ceriodaphnia retictu•I at a

Daphnia ambigua

Daphnia parvula

Daphnia retrocurva

Moinaa micrura

Scapholebri's kin•.i

Leptodoridae

Leptodora kindtii

Sididae

Diaphanosoma leuchtenbergianum

(Order - .Copepoda)

(Suborder - Calanoida)

Di aptomi dae

Diaptomus pall idus

Diaptomus (reighardi)

Diaptomus sanguineus J6

(Continued)

2.7-259



TABLE- ,2,.,7;- 51 (Continued),--

.Phylum Class. Family Genus and Species

Arth ropoda

Crustacea

(Order - Copepoda)
.(Suborder - Cyclopoida)

Cyclopidae

Cyc] ojs bicýuspidatus thomasi
C yclops vernalisEucyc ops .......il...

Mesocyclops edax,
Egasi 1pidae

.(Suborder - Harpacticoida)

,,Canthocamptidae

.BryocamPtus iii2zschokke-i

Elaphoidell'la bi'dens -coronaita:ý
j 6

Insecta

(Order,- Diptera)

Culicidae

Chaoborus sp.
Roti fera

Bdelloidea

Habrotrochidae

Phi lodinidae
Habrotrocha sp.

Rotaria neptunia J6
Monogononta

Asplanchnidae

Asplanchna amphora

Asplanchna priodonta
(Continued)

2.7-260



TABLE 2.-51 (contiued).

Phylum• mCatss Family Genus and Speies

Roti fera

Monogononta

Brach ionidae.

Brathou an~gul ar

Brahiousbudapestinensis.

Brahiouscalyciflorus

Brachionu~s caudatus

B.rachionus havanaensis

:Brac'hionus guadridenta'ta

-B rach.onus urceolaris

Euc'~ i dilatata

eel i6itia bostoniensi-s

K aela ..americana~

KerA-te'T-lla,,tch ear'is

Ke:ratel la earlinaeS

Keratfel'16 qud~a rat

Mytilina Sp,

Notholca acuminata

Platyias patulus

Platyias, quad'racornis

'Trichotria. sp.

Tri chotri a tetractis

Collotheci dae

Collotheca pelagica..

Conochilidae

Conochiloides coenobasiS -6

Conochiloides dossuarius

Conochilus unicornis

(Continued) (.

2.7-261



TABLE :2.-..7-51' (Conti ued)

Phylum Class, Family Genus an&dSOe ies

Roti fera

Monogononta

F"osculariidae

Floscularia sp.
Gastropidae

Gastrops styl -1ifer
Hexarthridae

. Hexarthra sp.
Lecani dae

Lecane luna ris , 6

Le'cane sp.

Monostyla (,una rits2?)

Monostyla 'Iadr tat

Notommatidae

Cephal-odel la sp...
. :. ., . .... No~tomma~ta . Sp... ., ' . ...

Prdalidae.

Proales 5.p .6
Synchaetidae

Ploesoma sp.
"Ploesoma truncatum

Polyarthra dol ichoptera
Polyarthra euryptera.

Polyarthra remata

Polyarthra vulgaris
Polyarthra spp. : 6

Synchaeta (pectinata?)

Synchaeta spp.
.(Continued)

2.7-262



TABLE 2.7-51 (Cntinued ).

Phylum ;I C-las s.ý Family Genus and 'ý,Species

Roti fera

Monogononta

Testudinell idae

Filinia longiseta

Filiniha longijspina

Testudnella, a ti.n

Tri chocerci dae

Triichoce rca agnata

Tri:chocerca cyl i nd r icaa

Trichocerca .muI ti cri n~is

Tri chocerca similiJs

Trichocerca sp.

Tardi grada \K

*Classification of:zo oplankaters is primarily based on Ward, H. B.., and
Whipple, G. C., Fresh-Water Bioloogy,, ..second•.edition, John Wiley.: &Sons,

Inc., New York, 1959.

2.7-2634
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TABLE 2.7-52

ZOOPLANKTON - TOWING*

NUMBERPER LITER AT EACH SAMPLING STATION -CLINCH RIVER
COLLECTED MARCH 26, 1974 THROUGH APRIL 14,91975

-AN

Collection Date

March 26

May 29

June 27

July 23

August 26

September 26

November 19

January 16

April 14

Transect
Sample A(Noiý/l).

6.87

89.81

5.47

35.58

40.06

29.86

9.52

29.62.

6. 39

1-Station 5
Sample B
(No.1/1)

3.76.

146.37

19.58

28.18

33.37

11.79

6..36

-38.588

3.55

Transect
Sample•A•S •o:./l)

3.66

206.35

6.43

33.14

99.50

29.81

1.461

S34. 58:

3..55

4-Station 3
Sample... B
(Noi./:1)

4.12

206.94.

5.'80,

46.54.1.

60.18

29.:43

6 .14

1.1-67;

6.01

Transect
Sample A
!(No./l)

2.09

•92.31

8.39

72.96

74.32

7.31

:8.55

22. 39

6.95

5-Station 5
Sample B
(No./1)

3.38

135.44

8.01

18.69..

74. :10

9.49.

5.86

17.24

5.,82

Mean
(No./l)

3.98

146.20

8.95

39.14

63.59

19.62

:8.01

25.-68

5.38

6

Mean 30.26 44.75 . 31.85

*Duplicate (A and B) vertical tow -samples using a No. • 20,Ines'ýh j-ýo n e-:h-,al f meter plankton net with
attached inside and outside fllow meters were co1ieicted at each station.
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TABLE 2.7-53

ZOOPLANKTON - -ipUMP'I-NG* .

NUMBER PER LITER' AT E-ACH SAMPLING S 'ATIoN CL INCH -RIVER

COLLECTED MARCH 27 THROUGH JULY 23, 1974-

Collection Date

March 27

May 29

June 27

July.23

• .•Transect 1-Station 5
S *M V

(No./l) (No./1) (No./1)

-0.98 0.88. 1.59

63.50 50.89 .33.52

15.79 9.94 17.49-

33. 52- 11.07 . 9.00

28.45 18.20 15.40

Transect A4Station 3
S * ,;:;M B:. . : ". B

(No./1) :(No ./1) (No./1)

1.74 1;1.78: 1 .38

*48.58 62.49 38.75

32.15 13:.46' 13.93

111.02 .11 .57 6.08

48.37 22;33 15.04

Transect 5Sta tion 5
..5 . M . '

(N./1 (No./1) IN.1

2.52. 1 68 1047

47.84 54.63 19.81

40.22 23.46. 18.83

119.71 9.37 6.46

52.57 '2229. . 11.64

Mean(Nod/1)

1.56

46.67

20..59

35.31

C., Mean

*Each sample is a composite of two, 2 minute" pumpings, the water bleing:strained thr.ough' -a No.'20 plankton

net. Surface (5), mid-depth (M) and bottom (B) samples were collected at each station..,....
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TABLE 2.7-54

ZOOPLANKTON - SURFACE TOWS*

NUMBER PER LITER AT EACH SAMPLING STATION CLINCH RIVER
COLLECTED SEPTEMBER26, 1974 THROUGH APRIL 14, 1975

Collection Date_

September 26

November 19

January 16

April 14

Transect 1-Station 5
• " (No./1)

67.12

22.46

14.51

6.62

Transect 4-Station 3
j(No. /I

35.36

16.49..

9.04

5.85

16.68

Transect 5-Stati.on 5•... (No,./1)

• " 38.07

15.79

. .9.02

5.68

17.714

Mean

46.85

18.25

10.86

6.05

!N

(-. 6

Mean 27.68

*Sl1ow-speed surface tow samples were obta ined at each* station, using a-o... ,20, mesh., one- half meter
plankton net with attached inside and OUtside fI1w.meters.



TABLE 2.7-55

ZOOPLANKTON - PUMPING AND TOWING*

MEAN NUMBER PER LITER FOR EACH COLLECTION** -CLINCH RIVER

COLLECTED MARCH 26 THROUGH AUGUST 26, 1974

March ?6 March 27 May 29 May 29
-40w >unip jvS.. -Pump~
"(No. /I). (No./i) (N/).~(o-

NJ

NICn
.-4

Species.

ARTHROPODA

Inmnature Bosmina-longirostris

Bosmina lonqirostris

Chydorus sp.

Pleuroxus sp.

Ceriodaphnia reticulata

Daphnia ambigua
Daphnia paryula

Daphnia retrocurva

Moina micrura

Scapholeberis kini

Leptodora kindtii

Diaphanosoma leuchtenbergianum
Calanoid copepodids (immature)

*Diaptomus pallIdus.

biaptornus (reighardi)

CycloPoipd copepodids (Iimnature)
Cyclops bicuspidatus thomnasi

Cyclops vernalis"

Eucyclops agilis

Mesocyclops edax

Ergasilus sp.

Harpacticoid copepods

Elapholdella bidens coronata

Nauplii

Chaoborus sp.

0.37

<0.01

<0.01

0.02

<0.01

<.0.01

0 .06

<0. 01 ,

:-"1. 10

0.42

< 0.01

<0.01

0.01

0.01

0.04 .-

001

0.70

4.31

<0.01

0.08

0.09

0.03.

0.31

0.10

0. 67o

0.04

0.69

0.01

"3.65

0.05'o.os0

0.03

0.24.

0.16

0.29

0. 54

June 27
Tow

(No . 1)

1.63

< 0.01

0.01

0.46

<.o.01

0.19

1.43

,0.12

0.03

0.,24

< 0.01

0.4 6

0.02

2.83

< 0;01

0.03

0.58

0.12
1I.66

0.04
'0.03

0.31

0. 03

0.02?

June 27 July 23
Pump Tow

1 . *. (No./1)

0.09 --

0.79 0.58

<- 0. 01

0:42- 0. 0.30

0.41 0.19

-- 0.01

0.0 --

00 0.21

0. 02 <0.01~j

< 0.01

0.03

1.74

0.05

0.37

0.34

0.21

0.83

0.01
0.03

0.67

0-03

0.02

1.73

0.03

July 23 Aug. 26
Pump Tow

(No./1) (No./1)

6

-7
.,'<0.01. . : ".--.

0.84 : 1.21

0.02 0.,02

1.45

0.03

(Continued)

0 "--- ý
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TABLE 2.7-55 (Continued)

j

NO

Species

ROTIFERA

Asplanchna amphora

Asplanchna priodonta

Brachionus angularis

Brachionus budaPestinensis

Brachionus calyciflorus

Brachionus caudatus

Brachionus havanaensis

Brachionus quadridentata

Brachionus urceolaris

Euchlanis dilatata

Kellicottia bostoniensis

Keratella amewricana

* Keratella cochlearis

Keratel.la earlinaie

Mytilinasp..

.Notholca acuminata

.Platyias patulus

Platyias quadracornis

Trichotria sp..

Trichotra tetractis

oC11othecap

Conochilus. unicor nis
lFloscularia.sp.

Ga'trothrs stylifer

Hexarthra sp.

March 26
Tow

(No./I).

March 27

Pump
(No. ?l

May 29
Tow

'(No.11

May 29
Pump

(No./11

June 27
Tow

(No. /)

<0.01

0.06

0.07

0.02

0.08

0.04

0.02
0.07

0.09

< 0:01

10.01

0.01

.0.03

0.34

0.02

<0.01

<0.01
<0. Ol

27.11
0,22

0.02

11.38

0.09

0.32

<0.:01

0.03

0.44

0.89

<0.01

.0.01

0.05 0.05

<

U. U,+. -

0 .01 ....

-- 9.65 3.99
0.01 3.65 1.38

June 27 July 23 July 23
Pump Tow Pump

(No./1) (No./]) (No./1)

0.64

<0. 01*

0.08

0.08
<0.01

S0.42

0.18 4.19

1.25... 0.37

2.51 1.60

<0.01 --

<0.01 0.11
-- 0.04

-- "0.08

1.15 0:72
-- 1.03

<0.01 -

0.30 063

0. 31 :11,87

0.89 044
• ._I 2

6.97

0.37

1.24

0.02

0.03

0.22

0.79

0.04

0.24

9.28

ý0.30

2.88

2.95

0.58.

7.37

3.24

0.56

0.01

0.05

1.50

2.98

0.02

0.44

.20.95

1.35

Aug. 26
Tow

(No. /)

16

0.08 0.9 0.03

oo ;6.44 15.24

(.ContInued)~



TABLE: 2.7.-55 ;{(Continued)

March 26 March 27. May 29
Tow Pump Tow

(No./]) (No.-/-I) (N6.,l)

May 29
Pump

(No.1

N)3

Species

ROTIFERA-(Continued.

Monostyla (lunaris?)

Monostyla quadridentata

Monostylaquadrata

Cephalodel~la sp.

Notommata sp..

Ploesoma. sp..

Ploesoma truncatum

Polyarthra dolichoptera

Polyarthra remata.

Polyarthra spp. (remata + vulgaris)

Polyarthra. vulgaris.

Synchaeta (pectinata?)

Synchaeta..spp.

Filinia.longiseta

Filinia longispina

Pompholyx sulcata

Testudinella patina.

Trichocerca cylindrica

Trichocerca multicrin is

Trichocerca similis

Trichocerca :SP...

Bdelloid rotifer

Habrotrocha sp..

TARDIGRADA

<0
0.01 0.01 -

6.01 <0.01 -÷ --

-- -- 0.50 0.29

.... u.Ul <U.Ul U

..........- 0 .14

-- <0.01'. =- .-.

<0.01 0.14 - .....

0.66 2.18 •0.82 0.82 1.13

0.05 0.02 12.75 C485

.... " - . . .... .. -- 1.00 -- 0.44

.... ......... .- . - 2.93 --

-- 0.01 S. 64 0.06 0.51 2.84:. 6.05 -- 5.50

1.36 0.02 8.95., .3.38 0.32 1.54 6.68 ...._

"" -- " .... "- . -- 8.72 4.52
0.09 0.04 0.63 0.02 0.05 0.55 0.05 0.01 0.10

-- -- -- '" "..."-.... <0.01

June 27 June 27 July 23 July 23 Aug. 26
Tow.. Pump - Tow Pump Tow

(No./1) (No.11l) (N6.11) (No./1) (No./l)

6

<0.01

0.02•

<0.01

<0..01

0.04_

3.95

0.02 --

<0.01 0.06 - 7

- 0.28 0.03

0.02 0.602

-- 0.05

• --- -- 0.73,..• ."- '•,. . "" 0.11 . "

0.02... 0.04 0. 05 0.266 0.12
0.09:_ 0.15 0.05 0.11

0.041 0.05

1.51. 1ý•046.23 4.6.46,65!-

<0.01_

70'5~ 39"•2 35..26 63.62.Total

*Each pump sample is a composite-of -two, 2-minute pumpings-. the ,Iwater being strained through a.No. 20 planktonhneti. Surface,
miod-depth andbottom samples were collected at: each'sta'ti6o"nEfac.,E•hv•er'tic•a t rsampl- wascolled usinaNo ':.20 mesh,
one-half meter:plahktoni net with'attachedinside,*and omutside flow nt .

"The values in.this table represent the meian nuwbertof•omrgan~isms-of e•a-•.,speclesrcotlected at'all sampling:stations during•
one field trip.."" - , - -.,.

*1 .



TABLE 2.7-56 7,"

ZOOPLANKTON - TOWING*

MEAN NUMBER PER LITER FOR EACH COLLECTION** CLINCH RIVER

COLLECTED SEPTEMBER 26, 1974 THROUGH JANUARY f14, 1975

Sept. 26 Sept. 26
Tow Surf. Tow

(No.11) N.)

Nov. 19 Nov. 19 Jan. 16 Jan.'16 Apr. 14
Tow Surf. Tow Tow Surf. Tow Tow

(No./I) (No./l) L.K0lI . ( I) PLO Ido-.Species

ARTHROPODA

Bosmina longirostris

Alona rectanqula

Ceriodaphnia reticulata

Dý arvula

Daphnla retrocurva

Immaturea .ahmia

p dgtdra kindtif

Djaphanosoma Leuchtenbergianum

Calanoid copepodids (immature)

Diaptomus Pallidus

Cyclopoid copepodids (immature)

Cyclospidatus thomasi

Cycop vernalis

Eucyclops agilis

Mesoyclops edax

Nauplii

Chaoborus sp.

Bryocamptus zschokkei

Chydorus sphaericus

Diaptomus saceulneus

Chydorid

ROTIFERA

Asplanchna amphora

Asplaechna•priodonta

Brachionus angularis

Brachionus budapestinensis

Brachionus calyciflorus

Brachionus caudatus

Srachionus urceolaris-

Euchlanis dilatata

Kellicottla bostoniensis

Keratella cochIearis

Keratella earlinae

Keratella quadrata

0.77

<0.01

0.04

1.22

0.04

1.19

0.14

0.82

0.11

0.04

2.71

0.07

0.06

0.07

0.27

0.01

0.11

0.26

1.79

0.74

0.03

'0.01
0.35

<0.01

0.46

0.06

0.01

2.29

0.08
0.10

0.22
0.49

0.05

0.23

7.01

11.97

1.25

<0 01

<0.01

-0.01
0.01

'.0,0

0.02
.,0.01

0.04

<0.01

0.37

0.08

0.01

<0.01

0.01

0.95

0.30

<0.01

0.88

<0.01

0.01

0.02

<0.01

0.33

0.03

0.01

<0.01

0.01

0.02

5.13

0.51

1.58

0.01

0.02

0.06

0.06

0.01

0.22

0.01

2.00

<0.01

0.03

<0.01
<0.01

0.13

0.10

0. 31

<0.01

<0.01
0.04

,0.01

0.09

<0.01

1.03
<0.01

<0.01

0.02

<0.01

<0.01

0.28

0.10

2:44.

n.o02.

<0.01

0.02

0.08
0.01

1.68

<0.01

.<0. 01

<0.01

0.30

0.01

0:03

0.06

Apr. 14
Surf. ToW

-Cio ,1

260

0.02

0.01

.0.01

0.09

0.02

1.92

,0.01
<0 019

0.20:

<0.01

<0.01

0.0160i1

6

(Continued)
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TABLE 2.7-56 (Continued)

Sept. 26 Sept. 26 q -Nov.,-19 Nov. 19 Jan. .16 'Jan; 16
Tow' Surf. Tow Tow Surf. Tow:" Tow' i ": Surf. Tow-

(No./I) (No./I) (No.11) (No./1) (No./1) (No./1)

Apr. 14 Apr. 14
Tow Surf. Tow

(No. , 1) (No./I)Species

ROTIFERA (Continued)

Keratella taurocephala

Trichotria sp.

Trichotria tetractis

Collotheca, pel ica

Conochiloides coenobasis

Conochiloides dossuarius

Conochilus unicornis

Gastropus stylifer

Hexarthra sp.

Lecane sp.

Mbnostyla (lunaris? )

Cephalodella sp.

Rotarlaneptunia

Proales .sp.

Ploesomatruncatun

PolVarthra euryptera

Polyarthra remata

Polvarthra spp.

gr, 2ta+ výulgaris)

Polyarthra vulgar is

Synchaeta .(pectinata)

Synchaeta spp.

Filinia-longiseta

Trichocerca agnata

Trichocerca ci 1ndrica

Trichocerca multicrinis

Trichocerca similis

Trichocerca sp.

Bdellold

Habrotrocha sp.

Lecane lunaris

•TARDIGRADA

Total

0.13

0.06

0.41

1.76

<0.01
<0.01

0.13

0.01

0.37

3.06

3.44

0.42
0.03

<0.01

0.03

0.05

19.62

<0.01

0.30

0.13

1.62

3.42

0.03
0.02

0.30

0.02
4.73

10.95

0.66
0.22

0.06

0.09

0.16

0.02

<0.01

46.82

1.88

0.01

<0.01
0.01

0.02

0.51

1.04

1.42

0.01

<0.01

8.04

2.01

0.17

<0.01

<0. 01

0.01

2.51

2.70

3.79

0.03

0.02

<0.01

<0.01

18.27

0.01'

0.44

<0.01

0.58

17.37

2.89

0.14

<0.01

<0.01

25.71

<0.01

0.06

<0.01

<0.01

<0.01

0.27

7.14

1.37
0.06

<0.01

<0.01

10.91

<0.01

0.04

<0.01

<0.01

,0.01

0.04

0.02

0.46

0.01,.1

0.10
<0.01

<0;01

0.01

5.45

<0.01

0.01

0.06

0.02

0.05

0.76

"0.01

<0.01

0.01

,6.11

6:

q

*Each vertical tow sam'ple was collected using a No. 20 mesh. one-half meter plankton net with attached inside and outside flow
meters. Same equipment was used for the slow-speed surface tows.

**The values in this table represent the mean number of organisms of each species collected at all sampling stations during

one field trip.
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TABLE 2.7-57

ZOOPLANKTON - SURFACE TOWS*
MOST ABUNDANT ORGANISMS ON EACH SAMPLING DATE - CLINCH RIVER

COLLECTED SEPTEMBER 26, 1974 THROUGH:APRIL 14, 1975

611ý',)

Collection Date

September 26

November 19

January 16

April 14

Cladocera

1Bosmina longirostris
Diaphanosoma leUchtenbergianum

.Bosmina.longirostris

Bosmina longirostris

Immature Daphnia

Bosmina longirostris

Copepoda

Nauplius larva
CYclopoid copepodid (imma

Naupljius, larva

Nauplius larva
Cyclopoid copepodid (immat

Nauplius larva
Cyclopoid "copepodid (immat

Rotifera

Keratella earlinae
ture) ~olyarthravugaris

Keratella cochlearis

Keratella cochlearis
•Synchaeta spp.
polyarthra vulgaris

Synchaeta pectinata
:ure) Synchaeta spp.

Synchaeta spp.
,ure) Asplanchna priodonta

Keratella.earlinae

rQ.

-I

6

*Slow-speed surface tow samples were collected at each
with attached-inside and outsifdeý flow meters..

station using a No. 20 mesh, one-half meter plankton net



TABLE 2.7-58

ZOOPLANKTON - TOWING*

MOST ABLIDANT ORGANISMS ON EACH SAMPLING DATE - CLINCH RIVER

COLLECTED IMARCH 26, 1974 THROUGH APRIL 14, 1975

Collection Date

March 26

May 29

June 27

July 23

August 26
-1j

Cladocera

BosminaI oongirostris

Bosmina longirostris
Diaphanosoma leu-htenbergianum

Bosmina longirostris
DiaphanosOma. leuchtenberqianum
Daphnia retrocurva

Bosmrina longirostris
_Da~phnaretrocurva
Diaphanosoma-leuchtenbergianum

Bosmina lonqirostris
Diaphanosoma leuchtenbergianum

Daphni. retrocurva...
Diaphansoma•. leuch~enber:ginumr
Bosmina. longi Ostris

Bosmina longirostris

Bosmina longirostris
Immature Daphnia

Bosmina longifrstris
.Daphnia retrocurva

.Copepoda

Nauplius larva

Nauplius larva
Cyclopoid copepodid (immature)

Nauplius.larva
Cyclopoid copepodId (inna:tre)

Nauplius larva"

Nauplius larva
Cyclopoid copepodid (immatLe

Nauplius larva
Cycl6poid copepodd-(in i mtra e)

Nauplius larva
Cyclopoid copepodid (immature)

Nauplius larva
Cyclop6id copepodid (immature)

Rotifera

Synchaeta (pectinata ?)
Colilotheca pelagica

Conochilus unicornis
Asplanchna priodonta
:Polyarthra dolichoptera

Ploesoma truncatum
'Synchaeta et-T-inata 2
Polyarthra vUlarais

Con6ochil'us unicornis
Synchaeta (pectinata ?)

* Polyarthra vulgaris

....:Conochilus unicornis
Brachionus budapestinensis
Polyarthra vulgaris

Polyarthra. vul-aris
Keratella- earlinae
Gastropus styl•ifer

Collotheca peagica
aSnchaeta spp.
Polyarthra vulgaris

Synchaeia pectinata
Synchaeta spp.
Polyarthra spp.

iSynch=eta spp.
.Asp.anchnapriodonta

'Tchot-ri~a~sp.

September 26

November 19

January 16

April 14

6

*Each vertical tow sample was collected.:using a No.•?20mesh, one-half meter plankton net

and outside flow meters.
with attached inside

W
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TABLE 2.7-59

ZOOPLANKTON - PUMPING*
MOST, ABUNDANTt ORGANISMS 'ON tEAACH SAMPLI•NG, DAtE CL INCH RIVER

COLLECTED MARCH 27 THROUGH JULY 23, 1974

Collection Date

March 27

May 29

June .27

July. 23.

• Cladocera "

Bosmina longirostris

Bosmina longirostris
Diaphosoma leuchtenbergianum

Bosmina 1ongirostris
Diaphanosoma leuchtenbergianum

Bosmina longirostris
Daphnia retrocurva•7>
Diaphanosoma leuchtenbergianum

Copepoda

Naupilus larva

Nauplius larva
Cyclopoid,copepodid (immature)

Nauplius larva
Cyclopoid copepodid (immature)

Nauplius.larva
Cyclopold :copepodid (Iimm•ture)

* *. Rotifera

Conochilus unicornis

BrachionUS budapestinensis
ýeso runcatum

Conochilus unicornis
oSynchaetasont

*Asplanchna priodonta

Ij

*Each pump sample :is a composite of.two, 2-minute 'pumpings, the water being _strained
net.. Surface,, mid-depth. and bottom samples we e:*olle' atk each.stat ..e.c a.

through aN.No,?2O plankton.



TABLE 2.7-60

ZOOPLANKTON -:TOWING*

SUMMARY OF DIVERSITY INDICES - CLINCH RIVER
COLLECTED MARCH 26, 1974 THROUGH APRIL 14, 1975

0,

Collection Date

March 26

May 29

June .27

July 23

August 26

September 26

November 19

January 16

April 14

Mean

Transect
Sample A

1.65

1.76

2.29

2.12

2.37,

2.29,

1 .93

0. 70::

0.97

1-Station 5
Sample B

l..66

1 .64

2.14

2.36

2.17.

1..85.

0.79

0 . 89

Transect
Sample A

1.73

1.69

'2.L25 ,

1.99

2.4.1,,

S2.19.

1 ,.L,93!

-.0. 97

:0.,90

4-Station 3
Sampl0e B

1. 76

1.67

2.20

2.03

2 .36
-. .1.75

1. 99 -

ý0.99
1: :, : . 17. -....

Transect 5-Station 5
SamDle A Sample B

1.87 2.07

.1.52 1.71

2.36 2.52

1.86 1.95

~2.322.20

-2.25 2.38

• .8.. 1.88

101 1.19

Mean

1 .79

1.67

2.32

2.02

2. 34

2.17

1.91

0.96

1.02 .6
1.77 1. 78 1.85

*Duplicate (A and B.) ve rti cal], tow sampl es' us ijg a No. 20, meshý, one-half meter plankton net with.attached inside and outside flow meters, were collected ,att each station.

N



*00

TABLE 2.7-61.

ZOOPLANKTON PUMPING*

SUMMARY OF DIVERSITY INDICES - CLINCH RIVER

COLLECTED MARCH 27 THROUGH JULY 23, 1974

00

17

Collection Date

March 27

May 29

June 27

July 23

Transect 1-Station 5
S M B

1.44 .0.54 1.22

1.67 1.79 1.85

2.47 2.24 2.20

1.78 2.34 2.08

1.84 1.73 1.84

Transect 4-Station 3
S M B.

1.49 1.95 .1.59

1.96 1.78 1.82

2.18 2.46 2.53

1.78 2.41 2.32

1.85 2.65 2.07

Transect 5-Station 5
S M B

1.51 1.08 1.47

1.79 1.91 1.77

2.13 2.16 2.33

1.61 2.54 2.49

1.76 1 .;92 2.02

Mean

1 .37

1.82

2.30

2.15

Mean

*Each sample is a composite of two, 2-minute pumpings, the water being strained through a No. 20
plankton net. Surface (S). mid-depth (M) and bottom (B") samples were collected at each station.,



TABLE 2.7-62

ZOOPLANKTON - S.URFACETOWS*

SUMMARY OF DIVERSITY INDICES - CLINCH RIVER

COLLECTED SEPTEMBER 26, 1974 THROUGH APRIL 14, 1975

Collection Date

September 26, 1974

November 19, 1974

January 16, 1975

April 14, 1975

Transect 1-Station 5

1 .93

1. 84

0.97

0.96

Transect 4-Station 3

1.86

1 .01

1 .15

1.50

Transect 5-Station 5

2. 01

1 .84

0.88

.1.44

1ý 54

Mean

1 .97

1.85

0.95

0.18

6

Mean 1.42

*Slow-speed surface tows were obtained at each station using a No. 20.mesh, one-half meter plankton
net with attached inside and outside fl'ow meters.



TABLE." 2.., 7-63-

ZOOPLANKTON COLLECTED BY THE TVA(55) AT
CLINCH RIVER MILE 17.1 0N JULY 26, 1973*

No./1Species

ROTIFERA

Asplanchna sp.

Brachionus budapestinensis

Brachionus caudatus
Brachionus angularis

Conochiloides sp.
Conochilus unicornis

F i1 inia sp.

Keratella cochlearis

Keratel]lacrassa

Keratella. earl inae
Keratella americana

Ploesoma sPp..

Polyarthra sp.

Synchaeta sp.

Trichocerca sp.

Collotheca sp..
Epi phanes macroura

ARTHROPODA - Cladocera
Bosmina longirostris

Ceriodaphnia. lacustris
Ceriodaphnia sp.
Daphnia retrocurva

Daphnia sp.

Diaphanosoma leuchtenbergianum

2.•98 .

1.3

2.93

8.02

12.40
0'; 32•

00'86'!
3 .ýA 1,-::

O: 05'-.

1 2:..% 98

11 .90

30.- 83

0.23

0 .72

0.05

12.26
0.32

0.41

0.18

0.54

26.15

4 ''-4

4" 4

4~4

(Continued)
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TABLE 2.7-63 (Continued•) I

. • %, .No.,. 1
9

Species

ARTHROPODA - Cladocera (cont.)

Ilyocryptus sordi dus

Leydigia quadrangularis

Leptodora kindtii

Moina micrura

Moina sp.

Sida crystal ina

ARTHROPODA- Copepoda

Calanoid (immature)

Diaptomus pal lidus

Cyclopoid (immature)

Cyclops bicuspidatus thomasi

Cyclops vernalis

Mesocyclops edax

Nauplii

Total

0105

0.05

0.27

0.105

0.02

0.81 •

0 .-'05<058. 01

0.05;?

5 !:68{

.2

>~ 1<
-~ ~

'1

*Samples collected by oblique tow

2.7-279
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TABLE 2.7-64

TOTAL NUMBER OF ORGANISMS PER

COLLECTED IN THE CLINCH

PERI'PHYTON

SQUARE"CENTIMETER AT EACH: SAMPLIiNG •STATION

.RIVER - MARCH 26, 1974 - MAY 1'4.i:ý 1.975,

.. j

C)
.I

*Date
Collected

March 26 & 27

May 1*

June 24

August 9

October 23

January 15

May 14

.Transec.t 1Samp~le:a . Sample.B_

(No.:/crn4) (No./cm2 )

151,544. 188,854

1,229,625

1,684,933

2,156,208

433,086

475,306

972,341

1,161,105

2,478,104

696,786

509,097

Samp~e:A sanp]e B
__N6___:(N/cm

2)

85'616 68,284

876,063 717,048

971,598 674,228

1.,879,116 l,828,109

4,294,430 10•,4294,1081

1 ,645,_?4'26iý ý2,460,243.

1,143, 204 961,973

" "-. :.Trainsect 5
SampleA • Sample B•No~ i .) • (No ./cm2 ) .

8g9,i401l' 88,327

711,884 629,437

1,58,3J76 1,625,426

2,688,&1!i37 2,181,228

2,121,1•4 2,253 ,406

697,035 809,859

1,4395015-'_"- 1, 160 , 736

Mean

112,004

733.,609

1,177,098

1,903,771

3,955,428

1, 123,739

948,222 :;
6

*Sample4rs exposed for twoweek oe.riod

*No4 samples were collected at -this. transect :due::to inability to recoverr periphyton samplers.



TABLE 2.7-65

PERIPHYTON SPECIES* :COLLECTED IN THE CLINCH RIVER

MARCH 26, 1974 TO MAY 14, 1975

Division

Chl orophyta
(green algae)

Class Genu Species

Chl orophyceae

IN,

Ank-i strodesmus

Aa.

Chorel1a: ike uni

Cl adophora

Cl0osterium

.Mictactinium ,
•. :,,,Oedogoni~uimi

Pan do.i-i na:

Pedifastrumr

P.

Rh izocl-lon i um,

Scenedesrrius

'(Continued)

falcatus

T 9 .fo M " s. "

prin~gsheim,1ii-

sp.

cells

sp:.sp.

,6rum
:bo ryanurn

:dup•Olex

fondan urm
atimijna.,,tus

~Bernardi i

J6

-1
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TABLE 2. 7-65 (Continued)

O"'7D

Divi s ion

Chl orophyta
(green algae)

Class

Chlorophyceae

"-4

cc
N)

.Genus

Scenedesmus
S.

S.
S.

Selenastrum
Spermatozoops is

Spirogra
Stigeoclonium
S.
S.

S.

Tetiraedron
Chi orphyta filaments
Chlorophyta germliings
Chiorophyta germi ings
.Chorophyta sp.,

VO-1v~ocalian unic'ells

bijuga

dimorphus

quadri cauda

sp.

Westtii

sP.

sp•

1 ubricum

subsecundum

tenue

regU 1 are

of f11ilamentous sp.

6

J6

Species

Chrysophyta Bacil lariophyceae
(diatoms)

Achnanthes

(C'onti nued)

brevipes

lanceolata var.. haynaldfii,



TABLE 2.7-65 (Continued)

Division

Chrysophyta

Class

Baci 11 ariophyceae
(diatoms)

Genus Species

-a

CO(w

-Achnanthes"

Amphora.
-A.

Anomoeonei s

A.

Asteri one 11 a

Caone is

C.

Cocconei s

"C.

C.
Cos cinodi scu s

ýC.
°C.•

C.

Cymatopleura

Cymbel• 1a

(Continued)

•Sp..
coffaei formi s

oval is
sphaerophora

sp.
formos a
amphisbaena

sp.
di~minuta :.(?)

pedicul us

1 acustri s

Rothii

Meneghiniana

SP.
stel1igera

solea
affinis

16

16

:6

I"6
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TABLE 2.7-65 (Continued)

00

Division

Chrysophyta

Class

Baci 11 ari ophyceae
(di atoms)

Genus Species

Ic

-rz-

Cymbel la

C.
C.

Diatoma
D.

0.D

Eunotia

Fragil aria

F.

F.

F.

F.
F.

F.

frustul ia

Gomphoqnma..
G. .

G.

.(Coni-ti nUed):

cistula
prostrata
sp..

anceps

SP..

vulgare.

exiqgua..

arcus..

brevistiiata

capucina

crotonensi s

i nte rmed i a

,leptostauron (?)

rhomboides

.acuminatuUm

.,angustatum

cohsýtri ctum

16

16

j



TABLE. 2..7-65 (Continued)

Division

Ch rysophyta

Class

Baci 1 Iariophyceae
(diatoms)

-Genus

-Gomphonema•

Gy. ros s ... • .-,a

G.

G.

G.
G.
G.

Mel osi ra

M.
M..

:M.
7r
.Meri di on
M.. .....

:Navicula

N.:

N:. -

Species

ol ivaceum
Sp. ......!. .

acuminatum

attenuatum
scalproides

ter.yanumrn.

amb iJ9ua.
Bi-nde ran a...

granulata

he~rzog.i~i
valians

i•• rculare

'sp.-J
cryptocephala

-perej_ na

.s. .. dea

-Sp

f6

. N .
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TABLE 2.7-65 (Continued)

Division

Chrysophyta

Class

Baci 1 lariophyceae
(diatoms)

Genus Species

I4

Ne i di umr

Ni-tzschia

N.

N.

N.

N.
N .. . •

N.
Opephora

0• .
Pinnularia

Rhopalodia
.Ste.ph'anodi scus
s.

Su rix're I a

Synedra

.o - -

(:Co nt]inu~ed )•

s p

amphibi-a

fi 1 iformi s

hol osatica (? sp.)
linearis
sigmoidea

tryb,'iobella var. victo~ri:ae

martyl..

sp,

gibba.

gibberula

,astrea.
niagarae

a Ovatia

act~•nast'aoides

acus

ai var. :radi~ans

16

6

.6



TABLE 2.7-65 (Continued)

Division

Chrysophyta

Class

Bacillariophyceae
(diatoms)

- G•enus Species

'Synedra

:S.

S'

S.

Dinobryon

iAgmenel 1 urn

"A".

A nacyst-is
-•A.

Chrysophyceae
(golden or yellow-
brown algae)

nana

pu Ychel 1 a

~tab~ul ata,

.ulna

ulna var. oxyrhynchus

vaucheri ae

fenestrata

.sp.
!;siermtulIa ri a

marina
montana

thermal is

S Pý

turgidus

va rius -

16

Cyanophyta
(blue-green
algae)

Cyanophyceae

A.
Chroo~coc~cus

C.

C.

!. f
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TABLE 2.7-65 (Continued)

Division

Cyanophyta
(blue-green
algae)

Class Genus Species

Cyanophyceae

coco

ILyngbya

L.
L.

L.

Microcystis

Nodularia

,N.

Nostoc

Oscii latoria

0.

0.

0.

0.0.

O•.

0i. .. .

aestauri i
lagerheimi i
nana

Isp.

subtilis

sp.
harveyana
spumigena

:amrp h ibi aý
anqgjstissima

.articulata
chtAybea
curvli ceps

formosa
geminata
1 acustris

ornata~
princeps.'

16

16

!I6

(.Continued)



TABLE 2.7-65 (Continued)

Division

Cyanophyta
(blue-green
algae)

Class Genus Species

Cyanophyceae Osci 1 latoria
0.

0.

0.

',hormogonia

proboscidea
•prol.ifica

sancta

SPj

16

Euglenophyta
(eugl enoi ds)

Pyrrophyta

Euglenophyceae

Dinophyceae
(dinoflagellates)

Euglena sp.

Glenodini um

G.

-G.
Peridi nium

~Borgei

pal ustre

penardi forme

ci nctum!ý:
16

*Classification of periphyton is based primarily on the following sources:

1. Ward, H. B., and Whipple, G. C., Fresh-Wa~ter B-io o1 gy, second .edition, John Wiley &
Sons, Inc., New York, 1959.

2. Smith, G. M., The Fresh-Water Algaee of the Unihfted States,
Hill Book Company, Inc., New.York, 1950.

second edi tion, McGraw-
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TABLE 2.7-66

PERIPHYTON

DIVERSITY OF ORGANISMS COLLECTED DURING CLINCH RIVER BASELINE SURVEY
MARCH 1974 TO MAY 1975

.,

Transect. 1.

Sample A Sample BDate Collected

March 26 and 27

Transect 4

Sample A Sample B

2.13 1.99
2.12 1.99

Transect 5
Sample A Sample B

2.02 1.97
2.02 1.97

May 1

rN•

i

June 24

August 9

October 23

January 15

*

**

*

**

*

**

*

**

*

**

*

**

*

**

2.09
2.09

+

- +

1 .56

1L.13

1.47
1.34

1.994

0.79
0.37

1.51
1.29

2. 08
2.30

0.93
0.47

1 .82
1-.-58

2. 00
2. 04

2.492.38

2.35
2.60

2.44...
2.40

1 .32
1.03

1.32
:1.01

0.85
2.42

2. 62
2.65

2.77.
2.76

2.69
2.56

0.96
0.49

1.99
1 ,67

I. 51
2.30

2.28
2.11

1 96
2.72

2.69
2. 54

l .21
1 . 92

1 .46
1.01

1.24
2.75

2.59
2.47

2.49
.2 1. 62

I17.81.12.81

2.36
2.36

2.147
2.44

2.32
2.60

2. 17
1 .96 .6

2.38
2.71

May 14

*Filamentous forms
**Filamentous forms

+Samples could not

Included In calculati!onn of diversity

not included in calculation of diversiLty
be located

1

&

(



TABLE 2.7-67

PERIPHYTON

PERCENT COMPOSITION (BASED ON` SPECIES NUMBER) -CLINCH RIVER

COLLECTED MARCH 26, 1974 TO MAY 14, 1975

Transect 1
Sample A Sample B

Transect 4 Transect. 5
Sample A Sample B Sample A Sample_ B

March 26 & 27

Chlorophyta
Chrysophyta
Cyanophyta
Euglenophyta
Pyrrophyta

May .1

Ch1orophyta
Chrysophyta
Cyanophyta
Euglenophyta
Pyrrophyta

June 24

Chlorophyta
Chrysophyta
Cyanophyta.
Euglenophyta
Pyrrophyta

August 9

Chlorophyta
Chrysoph6ya
Cyanophyta-.
Euglenophyta
Pyrrophyta

October 23

Chl orophyta
Chrysophyta
Cyanophyta
Euglenophyta
Pyrrophyta

January 15

Chl orophyta
Chrysophyta
Cyanophyta
Euglenophyta
Pyrrophyta

0.0
99.9
0.0
0.0
0.1

0.0
100M0
0.0
0.0
0.0

0.0
84.5
15.3
0.1

<01J

0.0
100.0

0.0
0.0
0,.0

0.1 0.1
49.5 85.9
50.4 14.0

<0.1 < 0.1
<0.1 0.0

2.2 7.9
56.4 70.7
41. 3 21.4

<0.1 0.0
0.0 0.0

19.5 22*7
42.1 52.7
38.3 24.5

0.0 0.0
<0.1 <0.1

1.1 .1.5
70.1 60.7
28.8 37.8

0.0 0.0
0.0 0.0

8.9 . 12.2
44.6 53;5.
46.5 34.2
0.0 <0.1
0.0 0.0

7.9 4.4
92.0 95.6
0.0 0.0

0.0 1 0.0

27.1. 22.6
56.8 61.3
16.1 15.8
0.0 0.0
0.0 0.3

0.1 0.6
65.2 30.3
34.7 69.1
0.0 0.0
0.0 0.0

'%23.6 1- 7.2'

43.9 47.6
ý33.1 - 35.2

0.0. 60.0
0.0 0.0

6.7 32R6

30.9 31.8

62:4 35.6
0.0 0.0
0.0 -0.0

1.8
ý18.5
79.7
0.0
0.0

0.9
83.0
16.0
0.0*0.1

2.1
17.1
80.8
0.0
0.0

2.2
97.6
0.0
0.0
0.2

14.4
85.2
0.4
0.0

<0.1

19.7
17.2
63- 1
0.0
0.0

18.2
55.7
25.8
0.0
0.3

3.9
6.8

89.3
0.0
0.0

0.4
52.0
47.4
0.0
0.2

6.7
83.6

8.8
0.0
0.9

2.2
81.1
15.8
0.0
0.9

6May 14

Chlorophyta 6.4
Chrysophyta 65.5
Cyanophyta 28.0
Euglenophyta 0.0
Pyrrophyta 0.1

3.6 5.6
50.6 72.8
45.5 21.0
0.0 "<0.1
0.3 0.6

3.1 6.8
43.9 56.4
53.0 36.8

0.0 0.0
<0.1 <0. I

*No samples were collected at this transect due to inability to recover periphyton samplers.

2.7-291
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TABLE 2'.7-68

-PERIPHYTON

-MEAN NUMBER OF ORGANISMS PER SQUARE CENTIMETER: ON EACH.FIELD TRIP
COLLECTED IN THE CLINCH RIVER -. MARCH -26, 1974-MAY 14, 1975

O

r•

!
Po

mo

Date
Collected.

March 26 & 27

May 1

June 24

August 9

October 23

January 15

May 14

Chlorophyta
(No./cm2)'

1 ,822

167,313

5,432.

252,256

369,818*

65,5917

53,627

Chrysophyta
(No./cmZ)

107,914

384,342

677,327

967,917

607,695

745,654

551,685

Cyanop-hta

ý2,173

181,322

494,175

683,454

2,977,915

308,,376

341'3,099

Euglenophyta

20

0

123

,144

0

-41

.Pyrr'ophv'ta

75

633

41

0

4,11

1 ,770

Total
.,(No./cm2 )..

112,004

733,609

1I,177,098

1,903,771

3, 955,428

1,123,739

948,222 I6

*In addition to the number of organisms per .squaIre centimeter indicated, there w".ere also. several
clumps of filamentous green algae wh1ih. coruld -..not be broken apart, and there.forre,• not enumerated...



TABLE 2.7-69

PERIPHYTON

FOUR MOST ABUNJDANT* SPECIES ON EACH FIELD TRIP
COLLECTED IN THE CLINCH RIVER.- MARCH 26, 1974 TO MAY 14, 1975

Date
Collected

March 26 & 27

May 1

June 24

August 9

October 23

January 15

May 14

1st Most Abundant

Melosira varians**

Oscillatoria amphibia+

Eunotia exigua**

Eunotia exiqua**

Oscillatoria amphibia

Gomphonemaolivaceum**

Oscillatoria am+hibia+

2nd Most Abundant.

Gomphonema olivaceum**

Melosira varians**

Osiilatoria geminatai.

Oscillatoria+amphibia

Rhizoclonium fontanum++

Ly'nbya nana:

CCymbella affinis**.-

3rd MostAbundant

Navicula cryptocephala**

Stigeoclonium sp.++

Oscillatoria sp..+

Oscillatoria.ornata+

Oscillatoria sancta+

Oscillator-ia a_•phibia

Melosira varians"

4th Most Abundant

.Synedra actinastroides**

Chaetospheridium pringsheimii+÷

Synedra nana**

Oscillatoria articulata+

Navicula sp.**

Synedra actinastroides**

Navicula cryptocephala**

6

r,.

(A)

*Abundant species were determined by the total number of organisms per
**Is a diatom
+Is a blue-green algae

++Is a green algae

square centimeter on each'field trip.



TABLE 2.7-70

PERIPHYTON*

AVERAGE CHLOROPHYLL VALUES AND AUTOTROPHIC INDEX

CLINCH RIVER FIELD TRIPS - MAY 1974 TO MAY 1975

Chlorophyll a Chlorophyll b Chlorophyl1 c Pheophytin a** Ash-Free Dry Autotrophic

Date (mg/m') - (mg/m (mg/U)r - Conitent Ratio Weight (mg/m). Index

May 29, 1974+' 39.31 4.17 12.99 1.67 3,631 90.6

June 29, 1974 9.92 0.98r 2-.87 1.56 1,524 328.2

August 9, 1974 8.41 0.88 1.70 1.70 1,447 185.6
6October 23, 1974 55.76 6.60 11.45 1.67 ++ ++

January 15, 1975 28.36 3.14 13.77 ).41 2,208 76.7

May 14, 1975 51.32 4.21 16.91 1.62 -19,913 504.0

*Plexiglass slides were collected from floating samples and preserved by freezing.
**Before:after acidification OD 663 ratio

-ratio of 1.7 indicates complete absence of pheophytin a
-ratio of 1.0 indicates presence of only pheophytiný:a (no chlorophyll a).
May values are the average of two samplers, one.exposed for six weeks and one exposed~for two weeks. Other resultsare the, average of samplers exposed during each month... Monthly exposurds varees from threeý to:o~our weeks'---,-
Values not available



TABLE 2.7-71

BENTHIC MACROINVERTEBRATE SPECIES*.COLLECTED IN, THE .CLINCH RIVER

BY DREDGING

MARCH 25, 1974 THROUGH APRIL 16, 1975

Phylum Class Family Genus and'Species

Annel ida

Oligochaeta'

Aeol osomatidae

Aeolosoma sp,.

Lumbricul idae

Lumbriculus sp.

Naididae

Chaetogaster sp. J 6
Naidium sp.

Nais s p'.'l

Tubificidae 4
Branchiura sp.

Limnodrilus sp.
Tubifex sp. I 6

Arthropoda.

Arachnida.

Unionicolidae 6

Neumania •sp.

Crustacea

(Order - Amphipoda)

Tal itridae

Hyalella sp.

(Order Isopoda)

Asellidae 6
Lirceus sp.,

(Continued)

2.7-295
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TABLE 2.7-71 (Continued)

Phylum VCass Fami Genus and ypces

Arthropoda

Insecta

(Order - Coleoptera)
Elmida;e:

Dub~irapail•a sp., :6
6Ord- Collembola

Isotomur.us sp.

(Order lp - iera)

Ceratopqgqqjid~ae

Bezzia sp.

Pl po mya sp.
Chi ronomidae

Calopsectra Sp.

Chieronomini sp.

Chironomus sp.
Cladotanytarsus sp.

Corynoneura sp.
Cricotopus sp.

Cryptochi ronomus sp.

- .Dicrotendipes sp.

Eukiefferiella spi

Epiococladius. sp.

Glyptotendiipes sp.

Harnischia sp.

Heterotrissocladius sp.
Larsia sp.

Microcricotopus bicolor

Microcricotopus sp.

(Continued)

2.7-296



TABLE 2.1..71. -(Con~tinued)0-,

Phylum -Class Family Genus and Species

Arthropoda

Insecta

(Order - Diptera)

Chironomidae

Mic'ropsýctra sp.

Micro tedipes sp',.

Natari sp.
Nilotha.umap cj's p,.

- ..-o o ia~diu .s p.
-Parach•ronOmus sp.. 6

Pa"raliauterbor•niel611,a .sp..
Paratanytarsus S:p.
Paratendipes .sp."'

.Pentan'eura:, sp. 6

Phenopsect•ra sp.
Polypedilum. (scalaenum type).

Polypedilum sp.

Procladius sp. 6

Psectrocladius sp.

Pseudochironomus sp.

Rheotanytarsus exigus I6
•Rheotanytarsus sp.

Stenochironomus sp. I 6
Stictochironomus sp..

Tanypus sp. 6

Tanytarsus. sp.

Thi ennemannimyia sp.
:_ __ j6
Tribelos sp.

Xenochironomus (anceus group)
,. xno•:hl ro.om1ius sp. '

(Continued) '.p
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TABLE 2-71 (Con t nued)

Phylum

Arthropoda

Ca s's family ... ,:.,Genus and.:, Species

Insecta
(Order- Diptera)

Simu iiide

(Order."-, Ephemeroptera)
Ephenimri dAe

-.Heptagen.i idae,

(Order :Lepidoptera)
Pyral i daeý

(Order -Megal optera):.-

-SiaIidae

(.Order - Odonata)

Libel 1 ulidae

(Order- Plecoptera).

Capniidae

(Order - Trichoptera)

Hydropsychidae

Hydropti Ii dae

•S ifmul.ium Sp.

Hexageniaa sp

S Loril(~~1~

Synclita sp.;

Sialis sp.

Tetragoneuria sp.

Allocapni a sp.

Cheumatopsyche sp.

Hydroptila sp.

Oxyethira sp.

6

6

(Continued)
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TABLE 2.,7-71 (Continued). (

Phylum

Arth ropoda

Class ,Family Genus and Species

Insecta
(Order - Trichoptera)

Leptoceri.dae

Psychomyiiidae

Athripsodes sp.

Mystacides, sp.

Cyrnel I us sp.

Psychomyiiid Genus A

I6

6

Coelenterata
Hydrozoa

Clavidae

Hydridae

Co-dylophora 'Sp.

Hydra sp.

* (

Mol Tusca
Gastropoda

Ancyl i dae

Planorbidae

Pel ecypoda

Ferrissia sp.

Gyraulus sp.

Corbicula manillensis

Quadrula pustulosa

Corbicul idae

Unioni dae

6

16

(Continued)

2.7-299



TABLE 2.7-71 (Continued)

Phylum Class Family Genus.and Spec'ies

Nematoda

Secernentea

Diplogasteridae

Diplogaste
Nemertea

ubrumProstoma r
Platyhelminthes

Turbellaria

Planariidae

Curtisia sp.
Dugesia sp.
Phagocata sp.

*Classification of macroinvertebrates is
and Whipple,-G. C., Fresh-Water Biology,
Sonc, Inc., New York, 1959.

based primarily on Ward, H.
second edition,.John-Wiley B.

2.7-300



j iTABLE 2.7-72

RELATIVE ABUNDANCE OF BENTHIC MACROINVERTEBRATE SPECIES COLLECTEP BY DREDGING ON EACH

SAMPLING TRIP AT THE CLINCH-R*IVER'FROM MARCH 25, 1974 THROUGH APRIL 16, 1975

Relative:Abundance (%)
March 25 . August 26

and --. . and.
Species March 29 June• JunJune 26 .July25 • September.25 November 21 January 14 April :I:t

ANNELIDA

Aeolosoma sp. ,- - 0 5 4.•" :

Branchiura sp. 1.0 0.1 1 1 0.7 ,; 0.1 0.7 0. 2:,

Chaetogaster sp. -- -- . -- 13

Limnodrilus sp. 8.5 1 I 9 138 4. 9 31.3 11.6 19.6 8 .9

Lumbriculus sp. 2.0 --. 7.8 -- -- -- •

Naldium sp. -- 8.4 0.7 -040.2

Nais sp. 41.6 -- 27.2 1.4 0.2 0.2 1 .2 0.6

Tubifex sp. 
1.4

ARTHROPODA 
. "

-. Allocapnia sp. • -- O.-1 -- , ---- -0.

Athripsodes sp.- . -- 0.1

Bezzia sp ....... 
0.3 ". .... " 0

Calopsectra sp. . .. " -- 0.2 0.1

Cheumatopsyche sp. -....... 0.5 -- 0.7 --

Chironomini sp. . . 0.2 --

Chironomus sp. 1 1 .... 0.3 0.5 0. 1

Cladotanytarsus sp..i . 0.9 .-

. Corynoneura sp. 1.8 .... _

Cricotopus sp. 0.8 1 0 3.7 0.3 107 :03 0.3. 0 9

Cryptochironomus sp. 0 -7 4.3 5 5 1.6 0.9 ý1;0 1.8 0 4

Cyrnellus p.... . .--- 3.5.

Dicrotendipes sp. .1.0 0 5 9 2 2 " 32 - 2,4 5.0 0.2

.ubiraphia sp. . ."01 --. •

Epiococladius sp. - 0.3

Eukiefferiella sp.10 " . . 12 "5" 0

:i.Glyptotendipes sp. 1.0 0" .0.7 •' :0." 1i~ . . '. :

Harnischiasp. 0 .. . 0 5 . .-

-Z

... 0
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TABLE 2.7-72 (Continued)

March 25
and

March 29

Relative Abundance %
':August'26

and.
y25 August 28 September 25 November 21 January 14 April 16

-4

0

Species

ARTHROPODA (Continued)
*Heterotrissocladius sp.

Hexagenia sp.

Hyalella sp.
Hydroptila sp.

Isotomurus sp.

Larsia sp.

Lirceus sp.

Microcricotopus bicolor

Microcricotopus sp.
Vicropsectra sp.

Microtendipes.sp.

Mystacides sp.

Natarsia sp.

Neumania sp.

Nilothauma sp.

Orthocladius .sp.

SOxyethra sp.

Palpomyla sp.
Parachironomus sp.
Paralauterborniella -sp..

Paratanytarsus sp.
Paratendipes sp.

Pentaneura sp.-

Phenopsectra sp.

Polypedilum (scalaenum type)
Polypedilum sp.

Procladius sp.

1.0

-.

1.0

.0

2.017.8

2.0

0.1

0.7

0".3..

2.2

1.1

0.5

*1.6

1.4 0.6

2.3 0.3

-7 -

0.6

.0.5
41;' ..

0 i;o5 '.. •: .

0.5

0.2

0.2

0•2

0. 27

/; . - i

2.S

0.2
0.2

0.1

0.1

0.3

4.5
0.3

4..3

0.1

0.2

0.1

0.51

0.1

0.1
0.7.

0.2

.1.0

2.1-

0.2

0.2

1.4

0.2

.7.

0.2

0.2

0.4

6. 1
0.ý2

June . June 26 Jul

6

.1

I 4.''



TABLE 2.7-72 (Continued)

Relative Abundance.(%)

Species

ARTHROPODA (Continued).

Psectrocladius sp.

Pseudochironomus sp.

Psychomyiid Genus A

Rheotanytarsus exigus

Rheotanytarsus sp.

Slalls sp.

Simullum sp.

Stenochironomus sp.

Stenonema. sp.
Stictochironomus sp.
.Synclita sp.
Tanypus sp.

..Tanytarsus sp.

..Tetragoneurla sp.

• .Thiennemannimyia sp.

Tribelos sp.

. Xenochlronomus (Anceus-group)

Xenochironomus sp.

COELENTERATA

• ..Cordylophora sp.

.Hydra:sp:

March Z5
and

March 29

1.0.

1.0

" . August 26

June June 26 July 25 August 28 September 25 November 21 January. 14 April 16

0.1

0.7

5.6

.0.5

1.6

1.6

p2.2:

0.9

1. "I.8

0.3

ý0.3

0.3

3.6

0.6

1.9

N)

CD
LI)

0.5

0.5

0.5

0.1

3.0
0.2

0.4

.0.1
0.1

0.1

0.4

A.0

1.0

2.1

0.2

0.1

0.2
0.1

0.2

0.8

0.6

0.6

0.6

0.6
0O.1

.0.1I

0.2

.4.1

0.9

6

.-- . 5S.9
*. *31.4

.1.6 .3.7.

MOLLUSCA
•Corbicula sp.

Quadrula sp.-

Ferrissla sp.

Gyraulus sp.

26.7 .14;8 .22.8 44.15 48.5
0. 5

56.89 64.0

.: 0. 9-. 0_:: . 3:
.42.1 65.3

0.1

C

. , ~

V
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TABLE 2.7-72 (Continued)

Relative Abundance -t"
March zb

and ,
March 29

• August" Zb- and.
August- 28

.Species

NEMATODA

Diplogaster sp.

NEMERTEA

Prostoma rubrum

PLATYHELMINTHES.

Curtisia sp.

Dugesia sp.

Phagocata sp.

Number-of organisms

June I June 26 July225 September 25 -November-21.. Januar 14. Apri1 .

-- •0.3 -- 0.9 0.6 0.5 '0.1

1.0

0.1

1.2 0.6

0.2 0.1

,6

.1.0
0.1

0.6

0.2

429101 744 . 184 , 218 309 914 . 1,218 :1,247

CD
*Colonial organisms present but not enumerated, so relative abundance could not be determined.

.J



TABLE 2.7-73

ABUNDANCE OF BENTHIC MACROINVERTEBRATES FROM EACH SAMPLING TRIP*

COLLECTED'BY DREDGING

MARCH 25, 1974 THROUGH APRIL 16, 1975

March 25 June 1 June 26 .j r November 21 . April 16
___ul 25 2uus ofNvmer2 aSpecies No. m No. N ,o. No ,om No._. ,,oN. No._ No. :oN-N No. : No__. !2Z Total1No.

ANNELIDA 45 33.4 124 78.0 72 48.5 51 36.3 15 11.8 141 114.0 109 68.6". 327 205:7 159 100.0 19.4

ARTHROPODA
Arachnida .. ... -- . . .. .-- -- . -. . . 1 0.6 . . <01

Crustacea -- 1 . .. .. .. . .. .. - -- 1 0.8 1 0.6 -.. 401

Coleoptera . .. --- -- 1-- .. I-. 0.6 -. -. <0.

Collembola 2 -- '.... .. .. .... " 2 1 3 . .. . . .. . O0 1
Diptera .. 27 19.6. 90 .56.6 65 43.8 63 49.9 N 40 .31.4. 23 18.1 :113 71.0 247 165.3 155 97.5 15.3

Ephemeroptera 1 0.7 -- -- 4 2.7 3 L2 2 2 1.6 23 14.5 55 34.6 17 10.7 2.0
r Lepidoptera .. .. .. .. . ..-- -- -- -- 0.6 -- -- 0M ptra- . - " -. . - .. ..-. 1 -- 101ii •Megal1optera .. . . . . -0.- • "

mdonata ... .. ... .. .... -- -- - -- • 0.6 1 .6

OC Plecoptera --. " ... .. . --- .. .. " " -- 1 0.6 -- -- 4O1

Trichoptera 1 0.6 1 0.7 0.8 4 3.1 29 18.2 36 22.6 45 28.3 2.2

COELENTERATA . . 416 261.6 . . • 1 037 97 76.3 2 1.6 37 23.3 20 12.6 46 28.9 11.5

MOLLUSCA 27 19.6 110 69.2 42 28.3 .98 71.1 150 117.9 252 198.1 588 369M8 513 ý322.6 815 512.6 48.4 .

NEPIATOOA . . 2 1.2 .. .. 2- 1.5 2 1.6 2 1.6 1 0;6 14 8.8 8 5.0 0.6

NEMERTEA .. . .. .. .. .. .. .. .... .. 9 5.7 7 2 1.3 1 0.6 0. 2

.PLATYHELMINTHES 1 0.7 1 0.6 .. .. .. .. 2 1.6 1 0. 8 1 0.6 .. .. .. .. 0 1

T Totals 101 74:0 744 467.8 184 124.0 .218 161.7 309 243.0 428 339 7 914 574A8 1,218. 765.9 1,247 784.2

*Number per meter squared computed from the total number per trip divided by the number of dredge samples and corrected to meter sqared area.

.... .. ..... ...... meter squared-°.a:"a.
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TABLE 2.7-74

SIZE FREQUENCY DISTRIBUTION OF CORBICULA:. SP. LESS THAN TEN MILLIMETERS

COLLECTED BY DREDGING ON THE CLINCH RIVER

MARCH 25, 1974.TO APRIL 16, 1975

Frequency of Occurrence
Length March: 25 AUgust 26 September November January._m and 29 June 1 June 26 July25 and 28 25 24 14 April 16

0.5 -- 3 1 2 17 129 140 601,
1.0 1 34 4 39 63 183 500 584 1,020
1.5 4 52 6 38 63 83' 241 167 294
2.0 2 61 .9 68 68 84 184 88 146'
2.5 2 23 9 - 8 41 25 50 36 42
3.0 1 20 15 -18 23 40 71 36 24
3.5 1 5 11 4 8 13 4,. 14 10
4.0 5 12 17 .11 29 -30 38 15 9
4.5 1 2 1 2 4 3 12' 12 1
5.0 -- 5 4 34 14 10 2 6 26

3 - - 7: 9
6.5 2 ... l1 2 -- 1 .•l < -- 1.•7.0 1 2 2 2 -2 6- 22

7.5 .2 12. 1, 2:28.0.. .1 1 1- - 3 1l ;,:8.5 1:

g9o 1 2. 1 2:9.5 " . - . 1:.- -i- . .

10.0... 1 1 --

Total 24 217 85 197 322 508 1, 298 1,116 1,1630

Mean 3.9 1.3 -3.3 14 12 9 1.7 .4 1.3

Standard Deviation 2.09 0 35 1,41 0- 40 0 24 0.19 1. 4 1 .02 078

'" ' .;: '. •ii~ i ;•:.".:•! •..• .• ~ i'L " ! .•-! _ i i!Lilia



TABLE,2.7-75

PERCENT COMPOSITION OF CORBICULA SP. LESS THAN TEN MILLIMETERS

COLLECTED BY DREDGING ON.THE CLINCH RIVER

MARCH 25, 1974 TO APRIL 16, 1975

Percent Composition
Length March 25 AUgust• 26- September November January April

W( and 29 June 1 June 26 July.25 and"28 25 24 14 16

.0.5 0.0 1 .4 1.4 1.0 0.0 3.3 9.9 1-2.5 3.7
1.0 4.2 15.7 4.7 19.9 19.7 36.0 38.5 52.3 62.6
1.5. 16.6 24.0 7.1 . 19.3 19.7 16.3 18.6 1.5.0 18.0
2.0 8.3 28.1 10.6 34.5 21.1 16.5 14i. 2 7.9 9.0
2-.5 8.3 10.6 10.6 4.1 12.7 4.9 13.8 3.2 2.6
3.0 4.2 9.2 17.6 9.1 7.1 7.9 5".4 -3.2 1.5
3.5 4.2 2.3 12.9 2.0 2.5 2.6 T3.2 1.3 0.6
4.0 20.8 5.5 20.0 5.6 9.0 5.9 2.9 1.3 0.5 6

C 4.5 4.2 0.9 1.2. 1.0 1 -2 0.6 10.9 1.1 0.
5.0 0.0 2.3 4.7 1.5 4i3 2.8 0.8 1.1 0.3
5.5 4.2 0.0. 3.5 0.0 0.-3 1.4 O.7 0.4 0.5
.6.0 8.3 0.0 1.2 1.0'... 0.6 0.8 0.5 .0.2 02
6.5 .8.3 0.0 1.2 0.0 0.;6 0.0 . 1 ý0.0 .0.1
7.0 4.2. 0.0 2.3 0.0 0.6 0 ,'4 0,. l 0.0 0. I1
7.5 0.0 0.0 1.2 0.0: 0,0 .0.2 0.0 0.0 :0.1
8.0 0.0 0.0 0.0 0.5- 0.3, 0.0 .0. . 0.3 0.1.# -
8.:5- 0. 0 0.0 00.5 .". 0:0A 0.0 0.0 0.0
9.0o 4.2 0.0 0. 0A00. 0. 0.1:. 0.2 QQ

.9.5 0.0 0.0 0.0 00 '0.0 0.0 0.1 0.0 0.0
0..0 0.0 0.0 0.0 0.0 0.3 0.0 00 .0.0 0..0

q: 
. .



-TABLE 2.7-76.

THREE MOST ABUNDANT BENTHIC MACROINVERTEBRATES COLLECTED BY
DREDGING ON EACH SAMPLING TRIP AT THE CLINCH RIVER FROM-;

MARCH 25, 1974,THROUGH APRIL 16, 1975

Collection Date

March 25 and 29 I. Nais -sp.

.. 3 Poljedium (scal aenum type.)

June 1 1 .
2.

June. 26 1 .
2.
3.

CHrhca sp.
C-rl cu od .,14 s...sp, I.,.I..
Li mh 6dt-lu s sp.

Nais sp:.Coricu-la, s p:. ::i

Cri cotopus. sp

Lifimnodrilus sp.
Lumbrifculus sp.

July ,25
2.
3.-

August.-26"and 28

September 25

November 21

1. Corbicula sp.
2.- Hydrasp..
3. Limnodrilus..sp.

1. Corbicula sp.o
2.. Limnodrilus sp.
3. Glyptotendipes sp.

1. Corbicula sp.
2.: Limnodrilus .sp.
3. Polyped lum"(scalaenum type)

6.

(Continued)

2.7-308



TABLE 2.7-76- Conti nued)
C tinu

CollecttOn> .Date .

January 14

April 16

1.
2.
3.

'Corbicul.&sp'.
Limnodrilus sp.
Dicrotendipes sp.

1. Corbicula sp.
t'2.:•dLimnor iu'ss. S -,

I3. -PolyjIýi~n (alnmtype

6

6~

0~!,i/:.
2.7-309

- ------- ---- --
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TABLE 2.7-77

SPECIES DIVERSITIES* FOR BENTHIC MACROINVERTEBRATES COLLECTED BY DREDGING

AT THE CLINCH RIVER - MARCH 259 1974 THROUGH APRIL16, 1975

@001

Collection Date

March 25 and 29

June 1

June 26

July 25

August 26 and 28

September 25

November 21

January 14

April 16

Mean**

Transect 1
.Station

3 5 7

0.00 .. 0.00

1.33 0-70 .0.00

0.69 1.28 0.64

1.10 1.24 0.00

0.88 0.80 1.71

0.21 0.64 0.00

0.92 1.85 0.25

0.86 0.90 0.11

1.26 1.40 0.07

0.81 1.10 0.31

Transect 2
Station

3 5 7

0.00 -- 1.10

0.68 0.31 0.00

0.00 0.69 1.17

0.00 1' 1.73

0.33 -- 1.59

0.00 -- 1.39

0.47 1.10 1. 89

0.56 0.'00 2.32

1.18 0.26 2.10

0.36 0.47 1.24

Transect .3
Station

3 .5 7

1.10 0.00 '0.75

0.80 0.62 0.72

1.10 0.00 1.90

1.10 -- 1.33

1.03 0.00 0.74

1.52 0.00 0.99

1.26 0.00 1.80

2.09 1.20 1.51

1.71 0.15. 2.33

1.301 0.25 1.34

Transect 4
- Station

3 - 5 . .7

0.62 0.91

0.68 .1.55 ,0.77

1.63 1.16 0.23

1.75 1.68 .0.43

0.00 1.03 --

0.49 1.53 0.00

1.61 1.65 .0.32

'2.35 0.72 0.58

1.35 0.76 :0.34

I.1'6 1:26 0.45

. Transect 5
Station

3 5 7

0.21 0.00 --

0.88 -- 0.95

*0.64 0.87 --

, •0.24 0.00 . 0.60

0.66 1.13 --

-- 0.00 --

0.64 0.59 0.00

1.26 1.95 1.57

A0.00 1.14 0.00

0.,57 0.71 0.62

Mean**

0.43

0.71

0.86

0.86
•0.83

0.56 -

0.'96

1.20-

0.94

f",~

6

*Calculatedfrom number of organisms per square-meter

**Station at which no organisms were obtained (indicated by.l dashes) are not included in the calculations" of mean species diversities,



TABLE 2:7-!78ý

DISTRIBUTION OF BENTHIC MACROINVERTEBRATES BY SEDIMENT (PARTICLE)S IZE*

MEAN NUMBER PER STATION** AND MEAN NUMBER PER METER SQUARED+

MARCH 25, 1974 THROUGH APRIL 16, 1975"

Coelenterates

Annelids

Chironomids

Mollusks

Coelenterates

Annelids

Chironomids

Mollusks

Coelenterates

Annelids

Chironomids

Mollusks

March 25

Gravel Sand Fine Sand

0.0 0.0 0.0 0.0 0.0 0.0

0.3 2.8 0.0 0.0 5.0, 47,:2

6.1 57.5 0.0 0.0 5.5 51.9

2.8 26.4 2.7 25.4 0.5 4.7

July 25

Gravel .Sond Fine Sand.ouo2

0.0 0.0 0.0 0.0 0.0 0.0

1.1 10.4 1.0 9.4 13.0 122.6

5.3 50.0 1.0 9-.4 15.0 141.5

5.8 54.7 9.6 90.5 1.3 12.3

January 14

Gravel
-2

__ No./m-

78.8 743.1

14;8 139.6

21.8 205.6

.2.3 21.7

"'9.7

0.,3

10.4

Sand

No. 2

,14.1

-2.8

98.1

54

52

:1I

2

June'1

Fine Sand

9 o
2

.0 377 .

.0 4 904

.0 9.4

.0 1.8.9

Gravel

0.0 0.0

0.3 2.8

1.6 15.1

3.3 3 1,

Gravel

12.0 113.2

8.5 80.2

1.5 14.2

256.5 2,419.8

`September 25

Sand

0 .0 0.0

0.2 1.9

0.2 1.9

33.2 313.1

April 16
S:Sand

9 No/rn
2

1.3 .'=12.3

1.0 : ,9.4

4:0, 37.7

77.3 729.2

Fine Sand

0.6 - 5•7

47.0 443ý2

4.6 43.4 l

13.0 122*6

Fine, Sand

0.0. 0'0

27.8 262.3

21.4: 201:.9.

13.6 128-3

Gravel
No./m2,.

0.0 0.0

0.5 4.7

10.0 94.3

71.5 674.5

Sand

x No.m
2

0.8 7.5

15.8 149.1

0.8 7.5

•69.3 653.8

Fine. Sand

0.2 1.9

43.8 413.2

34.2 322.6

14.8 139.6

6

*Categorization of sediment according to particle diameter: gravel (1.70 to >5.6 mm); sand (0.25 to 1.70 mm)
and fine sand (-).075 to 0.25imm)."

**Mean number of organismsforstation categorized by specific sediment particle diameter
+Mean'number converted to number of organisms per meter squared.

2.7-311
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TABLE 2.7-79

BIOMASS OF BEN1HIC MACROINVERTEBRATES COLLECTED BY DREDGING

COMPOSITE ASH-FREE DRY WEIGHT .BY TRANSECT
MARCH 25, 1974 THROUGH.APRIL 16, 1975

00

Transect

2

3

4

5

Sampiling
Mean

March.25 June 1
mq/rn 2  -mq/n2.

426 71

28 132

5,355 69

4,682 7,851

5,502 4,488

3,198.6- 2,522.2

June 26

,1ý,533

5,197

1,731

July 25

4,790

166

0

August. 26:

5,350

567"

1,193

SSeptember •25

293.

.3,906

365

.* 23

991 .2

November 21

7,285

758

3,175

15,440

26

JanuarX 14 l April 16 Transect

* mg/rm -: Mean:,

61219 * 7 915 4,106A'4

563 383 898."6

423 3,405 2,1 39 .7

737 3,630 5;037.!'1,

'510 1,770 2,864C'9

6
6.013 252 6,364

"-4
94 13,290

4,913.6 3l,699:6

81

2,711.0 5,36.'8 1ý,690.4- 2,i0201.6



TO-• TABLE 2.2 7-80 """; ? :" " " " " '::" ""

BENTHIC MACROINVERTEBRATE SPECIES* COLLECTED iN:THE

CLINCH RIVER BY ARTIFICIAL SUBSTRATES" "JUNE 3, 1974

THROUGH MAY 28, 1975

Phylum Class Family Genus and Species

Annelida

01 igochaeta

Lumbri cull dale

Lunibricul'us :sp.

Naidi~dae
Naidl.fium',sp.

Nai-s s~p

Pri~s--tina sp.

rtlra -sp..

Tubificidae.

Limnodritlus. sp.
Arthropoda

Crustacea

(Order -Copepoda)

(Suborder -Calanoida)

- Di aptomi dae:

Diaptonius sp6

(order -Cladocera)

Daphnidaeq

Daphn ia sp.

Sididae

Sida sp.

(Continued)

2.7-3136
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TABLE ?2-.7ý-80 ( -Cntinued)

Phylum TClass Family . Genus and Spee es

Arthropoda

Insecta

(Order- Diptera)

Ceratopogoni dae.,-- '. .. 6.

ChIronomiad PalP°iasp." 1.
.Calopsectra.sp.

Chi'ronomus sp.N

.Corynoneura, sp.

Cri~cotopus sp.

ýCryptochi rononius s.ý',-
- .Dicrotendipes cf., netomdestus

SDicrotendipes cf.:a n.ervosus
Dicrotendipes,. sp.

..iplocladis sp.

'Endochfir onomus. sP,. 6

:.Glyptotendipes sp.

Heterotissoclaadius sp. 6

:-Labrundinia sp.

Larsia sp.

.Microcricotopus sp.

Micropsectra sp. I
-Orthocladius sp. 6
Parachi ronomus sp.

Parametriocnemus sp. 6

Pentaneura sp.

Phaenopsectra sp.

(Continued)

2.7-314



TABLE .2,T.7h,80- (Con ti.tinued)

Phylum ,C]ass, Family -.Genus and Spec-es..

Arthropoda
Insecta

(Order - Diptera)

Chironomi~dae"
Polyped ilum-(scalaenumtyPe)

Proci,.ad ius spl.

Psectrocladius sp.
Pseudoch rionomus•. SP..,

Rheotanytarsus s p.

Sti ctoch i ronomhUSsp

Ta.ypusp. sp6

Tanytarsus s-p.
S.Thi:enemanniia a(series).

Trissocladi us• sp.

Xenochironomus sp.

'..-.Empi didae
Hemerodromia sp.

(Order -Ephemeroptera)

Caenidae
Tricorythodes sp.

.,Heptageniidae

Stenonema sp.

Leptophlebiidae
Leptophlebia sp.

(Order-- Odonata)

Aeshnidae

6

Boyeria sp.

(Continued)

2.7-315
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TABLE T. 7 "80 (Continued)

Phylum ClTa~ss Family Genus:and Species

Arthropoda

Insecta

(Order - Plecoptera)
i• ' :::"LLCapni i dae

(Order!- Trichoptera)

Hydrops chi die

6:

Hydropti I i dae

Leptoceridae

Psychomyi i dae

Allocapnia S P,

Cheumatopsyche Sp:.

Hy~dropsyche sýp,.
Smicridea sp.

Agray~lea ~sp.

Hydrop t•il:a sp.

Oxyethi•ra sp.

Athripsodes s p.

Cyrnellus sp.

Polycentropus sp.

Psychomyiid Genus A

6

I 6
Bryozoa

Ectoprocta

Lophopobdi~daeI

Pectinatella sp.
Coelenterata

Hydrozoa

Clavidae

Cordylophora sp.

(Continued)

2.7-316



TABLE .2..7- 80,.(.Contqti nued)

Phylum Class ,Family -Genus and. Species

Coelenterata

Hydrozoa

Hydri dae

Hydra sp:.

Mol 1 usca
Gastropoda

Ancylidae -

Pl anorbidae

Ferrissia sp.

Gyraulus sp.

6

Pelecypoda

Corbiculidae

Corbicula sp.

Nematoda

Secernentea

Di pl ogasteri dae

Diplogaster sp.

Nemertea

6
Prostoma rubrum

Platyhelminthes

Turbel laria

Planari idae

Curtisia sp.

Phagocata sp. 16
*Classification of macroinvertebrates is based primarily on Ward, H. B.

and Whipple, G. C., Fresh-Water Biology, second edition, John Wiley &
Sons, Inc., New York, 1959.

2.7-317
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TABLE 2.7-81

ABUNDANCE OF BENTHIC MACROINVERTEBRATES, ARTIFICIAL SUBSTRATES
TOTAL NUMBER AND. NUMBER PER .SQUARE METERI FOR EACH COLLECTION-DATE

COLLECTED IN THE CLINCH RIVER -'JULY 25,,1974 THROUGH MAY 28, 1975

July 25
No. No./m

August 9
No. No./m 2

Ephemeroptera

Trichoptera

Diptera

Annel'ida

Coel enterata

Mollusca

3
5

368

329

154

13

11

18

1,3O6
1 ,168

547

46

3,095

17,
166

371•

56

4,702

38

31

298

667
102

8,518.

69

9,684

September 262
No. No./m

11 20

297 538

439 792
409 743

1,666, 3,019

68 ' 123

5,235
Total

November. 202
No. I No./m. .

Ephemeroptera

Trichoptera

Diptera

Annelida

Coelenterata

Mollusca

24

323

681
48

3,026

16

43

585

1,235

87

5,488
29

7,468

January

No.

5
35

130

170

422

2

15 & 17
No. m

11

77

276

369

918

4

No

4

6

2,4;

May 28
-No. /M

12 22

28 51
28 775

42 1,163

21 4,386

18 33.

6,430:"

6

Total 1,655

2.7-318



TABLE 2.7-82

BENTHIC MACROINVERTEBRATES - ARTIFICIAL SUBSTRATES
IMPORTANT ORGANISMS FOR t-EACW-SAMP'LiNG DAE'E' b

AND TOTAL NUMBER PER STATION'COLLECTED'INU THE"CLINCH :RIVER -

JULY 251, B1974 .THROUGH MAY 28, 1975

Genera

Dicrotendipes

Nais

Hydra

Stylaria

Glyptotendipes

Corbicula

* Transect 1 :
Nearshore ..Hidchannel
Station Station

48 66

46 15

42 15

O 0

6 18

0 0

COLLECTED JULY 25

Transect 4 Transect 5e
Nearshore Midchannel Nearshore -Midchannel
Station, Station - Station Stationý:

27, 25 ..51 .30

18 4 98 53

3 0 77 17

17 73 0 0

3 11 5 14

8 2 3 0

Mea•n

41.2

'39.0

25.7

7.8

Hydra

Dicrotendipes

Psiychomyliid

Nais

Corbicula

Hydra

Nais

Dicrotendipes

Psychomyild

Corbicula

900

62

31

19

0

484

11

29

54

2-

250

62

0

3

0

144

29

38

12

0

COLLECTED AUGUST 9

350 60

56. 48

3 17

10

COLLECTED

94

190

88

81

15

22

SEPTEMBER 26

86

53

62

55

29

2,212

74

12

4

256

31

42

64

13

930

33
• 30

5

0

602

0

41

23

9

783.7

52.7

25.8

7.5

6.0

277.7

50.0

48.2

11.3

(Continued)
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TABLE 2.7-82 :(Continued)

COLLECTED NOVEMBER 20

Genera

Hydra

Dicrotendipes

Psychomyiid

Cricotopus

Nais

Corbicula

Transect 1
Nearshore Midchannel
Station Station

1,128 838

39 32

42 A8

0 0

5 0

0 0

I Transect 4
Nearshore . Midchannel
Station • Station

98 822

154 25

39 .".55

52 1

12 9

Transect 5
Nearshore Midchannel
Station Station

61 134

77 75

59 1:23

10- 36.

.3 10

10 .8 5

Mea n

504.3

67.0

37-.77

16.5

6.5,

84.4

28.2

13.0

5.2•

0.07

Hydra

Nais

Dicrotendi pes

Hydroptila

Corbi cul a

122

16

4

0

74

0

2

0

COLLECTED JANUARY 15. AND 17

22 114

58 43

*: 90

24

40

22

1

9

0

2 .0

II

.1 6,

Hydra

Naidium

Nais

Cricotopus.

Parachironomous

Corbicula

1,1.72

14

19.

2

0

0

1,874

2

0

COLLECTED MAY 28

826 540

124 0

.10 150

264

200.

0

74

5

8

166

.5

116

3

807.0,

57.5,

49.2ý

18.2

12 2.

3.0

28 3

9

0

29* 27

9 0

*Substrate could not be located at the end of the exposure period.

2.7-320
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TABLE 2.7-83

BIOMASS OF BENTHIC MACROINVERTEBRATES COLLECTED BY ARTIFICIAL SUBSTRATES

COMPOSITE ASH-FREE DRY WEIEGHT' BY TRANSECT. -,

JULY 25, :1974 THROUGH' .MAY'18, 1975

"3o

iA

"3o

Transect

I Nearshore

1 Midchannel

4 Nearshore

4 Midchannel

5 Nearshore

5 Midchannel

Mean

July 25

mglm2-

185

302

August 9

mg/mr
2

833

152

September 26

m /m2g 
.

626

826

November .20

mg/m2

370

372

January 14 and 17

mgjM
2

.39
54.

May 28

:1 ,260.

293

635

266

537

458

397.2

874

509

.535

580

580..5

Mean

552.2

333.2

- 765

857

663

602

723.2

900

639

711

465

57.6.2

117

78

:.8T`0

559q:

330,

567

393

641.7

453.0 0L

602.6

429'.3

S6

567.0

*Substrate could not be located at the end:of exposure period:,K

0 0
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TABLE 2.7-84

BENTHIC MACROINVERTEBRATES -ARTIFICIAL SUBSTRATES

NUMBER PER SQUARE METER AND SPECIES DIVERSITY
COLLECTED IN THE CLINCH RIVER - JULY 25, 1974 THROUGH MAY 28, 1975

@0

Transect

.1 Nearshore

1 Midchannel

4 Nearshore

4 Midchannel

5 Nearshore

5 Midchannel

Mean

July
No..1m2

3,344

2,660

1,830

2,704

59301

2,748

3,097.8

25

1.54

1.46

1.90

1.37

1.49

1 ..69

1.58

August 9
.m2

11,272 0.61

3,512 0.70

4,742 0.77

1,793 1.66

25,825 0.36

11,011 0.41

9, 692.5 0.75

September 26
No.im2  d

6,512 0.75

2,891 1.58

5,598 1.74

3,425 1.87

.4,990 1.56

8,055 0.87

5,245.2 1.40

November 20

13,702 0.52

9,807 0.38

5,197 .2.06

.10,312 0.64

l 2,370 2.03

3,451 1.77

7l473.2 1. 23.

January

No./m
2

1,860

924

1.,836

2,122

1,697

19,6871.8

15 & 17

1.21

0.58

1.85

1.35

1.55

1.31

May

13,230

20,928

11,750

8,219

7,274

3i641

10,840.3

28

0. 22

0.19

.1.01

0.95

i1.75

1.40.

0.92

6

*Substrate.could not be located at thi.eend, of eXp6oSUe period

Al.



TABLE 2.7-85

SIZE FREQUENCY DISTRIBUTION OF CORBICULA SP. LESS THAN TEN MILLIMETERS
COLLECTED BY BENTHIC ARTIFICIAL SUBSTRATES - CLINCH RIVER

JULY 26, 1974 THROUGH MAY 28, 1975

F",

CA).
r..3
CA)

Length Frequency of Occurrence
_:July -26 August,'9 ýSeptemb~er 25'& 26" November 20 January 15 & 17 May 28

0.5 .. 4 -. 1
1.0 12 37 64 11 1
1.5 5 15 20 4 6
2.0 5 6 13 4 6
2.5 2 1 4 - 3
3.0 4 3 6" 1 9
3.5 1 1 2 1 3
4 . 0 5 6 2 ..

4.5

5.-0 12

5.5 7.

6.0 1 -

6.5

7.0 , . --.

7.5

9.0
.9.5

10. 0

Total 26912*:234 29

Mean 1 T J... . 1.6 '- " .. . . - . ... . 2.3
.Standard Deviation 0.78 0.97 .0.37 0.90 0.80

Exposure Period-- - . -
(days) 53 45-46 4755'5 42

. ' . - - . • _

. .. :_ _ i/ ,-

•6

@~
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TABLE 2.7-86

PERCENT COMPOSITION OF CORBICULA SP. LESS THAN TEN MILLIMETERS

COLLECTED BY BENTHIC ARTIFICIAL SUBSTRATES - CLINCH RIVER
JULY 26, 1974 TO MAY 28, 1975

N,

Length
(mm)

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0

5.5

6.0

6.5

7.0

7.5

8.0

8.5

9.0

9.5

10.0

July 26

0.0

41.4

17.2

17.2

6.9

13.8

3.5

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0;0.

August 9

0.0
53.6

21.7

8.7

1.5

4.3

1.5

7.2

0.0

1.5

0.0

0.0

0.0

0.0

0.0

0.0

0.0
0.0

0.0

Percent

September 25 & 26

4.3

52.5

16.4

10.7
3.3

4.9
1.6

4.9

0.0

1.6

0.0

0.8

0.0

0.0

0.0

0.0
0.0

0.0

0.0

Composition

November 20

0.0

47.9
17.4

17.4

0.0

4.3

4.3

8.7

0.0

0.0

0.0

0.0

0.0

0.0

0.00.0

0.0

0.0

0.0
0.0

January:15 & 17

0.0

100.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

•.00

0.0

0.0

0.0

0.0

;0.0

0.

:0.0

0.0

May 28

3.4

3.4

20.7

20.7

10.4

31.0

10.4

.0.0

0.0

0.0

.0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0
0.0

6

-Exposure Period
(days) 53 45-46 .47 .55 56 1 42



August 1976

TABLE 2.7-87

ENIUMEPATION OF FISH SPECIES* COLLECTED

iN' THE CLINCH RIVER - MtRCH 28, 1974 - JANUARY 17, 1975

General
Cateoory Famill Genus and Species

Gam-s. Centrarchidae Ambloplites rupestris

Lepomis auritus

Lepomis macrochirus

Lepomis megalotis

Lepomis microlophus

Microoterus punctulatus

Micropterus salmoides

Pomoxis annularis
Percidae Perca flavescens

Stizostedion canadense

Percichthyidan. Morone chrysops

Morone saxatilis

Forage Atherinidae Labidesthes sicculus

Clupeidae Dorosoma cepedianum

71orosoma petenense

Cottidae Cottus carolinae

Cyprinidae Hybopsis storeriana

Notenigonus crysoleucas

Motropis ardens

Motroois etherinoides

Pimenhales notatus
Percidae Etheostoma blennioides

Percina caprodes

Rouch Catostomidae Carpiodes cyprinus

Hypentelium nigricans

Ictiobus bubalus

Moxostoma carlnatum

Moxostoma duquesnei

Moxostoma erythrurum

Clupeidae Alosa chrysochloris

Cyprinidae Cyprinus carplo

4iodontidae Hiodon tergisus

Ictaluridae Ictalurus punctatus

Sciaenidae Aplodinotus grunniens

Common Name

Rock bass

Redbreast sunfish

Bluegill

Longear sunfish

Redear sunfish

Spotted bass

Largemouth bass

White crappie

Yellow perch

Sauger

White bass

Striped bass

Brook silverside

Gizzard shad

Threadfin shad

Banded sculpin

Silver chub

Golden shiner

Rosefin shiner

Emerald shiner

Bluntnose minnow

Greenslde darter

Logperch

Quillback carpsucker

Northern hogsucker

Smallmouth buffalo

River redhorse

Black redhorse

Golden redhorsv

S kipjack herring

Carp

Mooneye

Channel catfish

Freshwater drum

TOTAL

Total No.
Collected

13

S

79

2

.4,

-14.

20

3

2

18

19

1

128

383

7

4

6
1

154

17

5

14

2

11

6

2

50

74

33

16

.12

20

1,134

No. Collected
Electroshocking

13
4

71
-2

4

14

19

2

2
1

.7

0

8
119

103

7
0

6
A

154

.17

C

5

3

0
8

39

2

21

7

0

12

654

No. Collected
Gill Netting

0

8

0

0

01

17

12

0

9

280..

0

4

0

0

0.

0

0'

11

2

3
5

1u.

I1

72

12
9.-

12

8

480

I 7

6

*Classificaetion is based on Bailey. R. M., et al, A List of Common and Scientific Names of Fishes from
Canada, third edition, American Ffsheries Society Special Publication No. 6, Washington, 1970.,

the United States and

2.7-325
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TABLE 2.7-88

FISH POPULATIONS*

RELATIVE ABUNDANCE- CLINCH RIVER

COLLECTED MARCH 28, 1974 - JANUARY 17, 10975

W,

I-

Species

GAME

Rock bass

Redbreast sunfish

Bluegill

Longear sunfish

Redear sunfish

Spotted bass

Largemouth bass

White crappie

Yellow perch

Sauger
White bass

Striped bass

FORAGE

Brook silverside

Gizzard shad

Threadfin shad

Number

13

5

71

2

4

14

20

3

2

18

19

1

I1.
0.4

7.0

0.2

0.4
1.2
1 .8

0.3

0.2

1.6
1.7

0.1.

Percentage of
Total Number Weight :(grams)

744

S452

4,815

168

514

92

8,124

315

320

7,935

9,025:

128

Percentage of
Total Weight

0.4

0.2

2.:5

0.3
<O,,l

4.3

04.2

0. 2
4.2
4.8 .

0.1I

6

8

1128:

383

..0.7

11 . 3

33.8

.9

2-5,619~

14,19?

<O.1

13.6
7.'5

(Coon tinued)



TABLE 2.7-88 .(Continued)

Species Number
Percentage of
Total Number

Percentage of
Total%.WeightWeig ht '. (grams )

!~A

rI

FORAGE (Continued)

Banded sculpin

Silver chub

Golden shiner

Rosefin shiner

Emerald shiner

Bluntnose minnow

Greenside darter

Logperch

ROUGH

Quillback carpsucker

Northern hogsucker

Smallmouth buffalo

River redhorse

Black redhorse
Golden redhorse

Skipjack herring

Carp

Mooneye

7

4

6

1

154

17
1

5

14

2

11

6

2
50

74

33

16

0.6

0.5

0.1

13.5
1.5

0.1I
O. 4

1.2

0.2

1.0

O. 5

0..2

4.4

6.5
2.9

1.: 4

48
231

32
-8

824

27

2

108

10 215

270

15,215

6,900

1,295
22:, 023-

28,503

-22,358

29848

<O.1

O.1
<0.1

<O.1
0.4

<0.1i

<0.1

•0.1l

5.4
-0. 4

•3.7
0.7
01.

11.9

1.5

6

(Conti nued)
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TABLE 2.7-88 (Continued)

Species

ROUGH (Continued)

Channel catfish

Freshwater drum

TOTAL

Number
Percentage of
Total Number .Weight (grams)

Percentage of
TotalWeight

12

20

1,!.34

1.0

1.8

100.0

3,065'

1,823

188,247

1.6

1.0

100.0

6

S.4

r'o

*Fish were obtained in eight electroshocking and eight gill netting collections. Total duration. ofgil 1 netting was 44 - 60 hours per station. !Nets) were setý, for. 1 - 2-.hours per..:station on:March, 28:and 29, 1 - 3 per station on May 31 and J une1 17';- 21 - hours per s.ttio6 (overnight setting) onJune 24, 25 and 26, 2 hours per station on July 24a~nd 26 'and August '28 and 29, 17 - 25 hours. perstation (overnight setting) on September 25 and .26 and 2 - 3 hours per station on November 20 andJanuary 17.

-I qýz A



TABLE 2.7-89

FISH POPU.LAT.-IONS

TOTAL WEIGHT AND PERCENTAGE OF TOTAL WEIGHT FOR EACH SPECIES PER FIELD TRIP

COLLECTED IN THE CLINCH RIVER- MARCH-28, 1974 TO JANUARY 17, 1975

Ply 29. 31 .1. 6. Jay 4 its. M7. Sept. 23.
~- -Y - NCI' 4~ jw V. IS, 26d jL 20 a.ia 1

___ __ h8t eOtlV a06 Lr.1 al~

-J

(A)

Rock bass
1:641hrast &.fsh~9l

111dea.r sunlfish
spotted bast
Largiamuth bass
White crappie
Yellow perch
sauqer
White bass
Striped baSS

* Brosok silverside
Gizzard shad
Threadfiri sh~ad
sanded SCUI pit
Si Ive, chut
Golden, snlner
Rose!,,, Shiner
Orjl~d Shfl,,e
aluntnoSt ifth4.
IrvenSidde darter
LO40ercP

Osillbacs, carpsucker
%orth*7r h 0Y9 1SoCker
SmaIlioutl buffalo
Mi er riedhorse
Olack redhorse
Golden, edhorse
Skiojacs he ig,

CA rt
MDMflei
Channel CxotfisA
F..esaoste, or~w

Total

-- - - 210 0.3 -- 3 0.4 75. 0.4 -- . 278 1.3 128 0.6
.. . .. . ... .. .. .-- 32 1.6 51 0.2 73 0.4 .
- -- • 86 0.4 1.462 2.2 37 0.9 315 2.3 756 3.4 .. .. 2.142 10.1 I6S 0.3
-- - 105 0.2 -- -. 63 0.6 - -- -.- . . .

. .. 240 0.4 - .. .. * .. .. .. 270 1.3 " --
... .- -. -. -- 3 -0.1 -. .. 56 0.2 33 0.2
- 815 4.0 115 0.2 445 10.9 20 1.5 133 0.6 640 4.7 5.731 27.1 40 0.2

'-- -... -- 37 0.9 -. -. --. .. 270 1.3 0 '0.1
... . " -- 16s 0.3 -- 155 1.1 o- .- . . . . . . .. ..

1.245 15.0 1.650 8.0 1,2z0 1.6 685 16.8 -* -- 1.175 s5.7 1,980 14.6 .- -- -

545 6. " 0.6 470 11. -- 3.246 15.8 -. 40119 . 19.5 270 1.4
128

240 2.9 " .130 0.6 8;762 13.1 600 14.7 1.540 1 f3 1 97 6 1.61) 11.3 5.719 27.0 5,100 26.1
a.3 3 252 6. , 586 4.3 1600 2 026 0

.... .*- 16 0:1 25 0.1
125 2.f 61 5 0 .04

10 0.1 14 3.

84 0.1 6 ' 0.. 589 2 14.

".•- . . ... . .. .. 0• -0.1 .. .

" .... . 62 0. 35 1' 0.01

810 9.8 550 20.8 6.38 9.0 • .570 11.6

-- -
270 ..

--- 10.215 15. 3 --. 0A 15 ?76 3.385 25.0
-.. 63.•1 -- - 520

- -- 1.435 7.0 11 ,619 17.4 2.630 19.4 2.109 10.2 1.860 13.7 1.030 4.9 .340 6.ý
S.270 63.6 13.,895 •7. 00 3 4 4602 14 7 97 .7.3 .1 6 .6.0. - -- 2 0.1 4 .17 • :

- 496- .2. 8.460 12.6 070 139 4.945 36•, 375s5 10 i . ,.65 .
-- . . 137 0. 870 T: 09 3- T780

87.0'16 6.38 38.15 f.
99 1. .2 a. 3

52 0? .0 .102, 1• .09'•.o '

6.29 25.59' 464923 4.050 13.57t '056 ms'I3330. '1.16. 9.509

A6

eN



. # •,m I • e .#/.v

TABLE 2.7-90'

FISH POPULATIONS . GILL NETTING*
TOTAL NUMBER AND DIVERSITY INDEX OFTFISH COLLECTED PER:SAMPLýING: ýSTATIO"NI.;

COLLECTED IN THE CLINCH RIVER ý- MARCH 28, 1974 - JANUARY 17: 1975

Side Transect I Transect 2 Transect 3 Transect 4. Transect 5of. River** - Left Right Left-t, Right Left"' Right -__ - • • Left . Right

0J

Species

GAME
Redbreast sunfish

Bluegi11

Largmuth bass

White crappie

Sauger

White bass

Striped bass

FORAGE

Gizzard shad

Threadfin shad

Silver chub

ROUGH

Qul llback carpsucker

SmelImouth buffalo

Northern hogsucker

River redhorse

Black redhorse

Golden redhorse

Skipjack herring

Carp

Nooneye

Channel catfish

Freshwater drum

Total

Diversity Index

3

.15

2

26

2

24

2

2

6

3.
.3

3
12

l

2

3

6

68;

2.

2

40

•2
50

4

3,6

1.

8

.2

35

3

34

3

10I

10

3

1

47

4

17

2

2

16

4

1

3

3

54

.1

2
5

2

16

1*

2
5

85

2

8

2

59

4 1.1': 1:; :g•: '

, - .2

24 49

2 %4

6

2

73 60
1.79 0.90 1.57 1.63 2.16 1.80 0.83 1.20 1.34 1.41

*Total duration of gill netting was 44-60 hours per station. Nets were set for 1-2 hours per~statiorn onMarch 28 and 29, 1-3 hours per station on May 31 and June 1, 17-21 hours per station (overnight setting)on June 24, 25 and 26, 2 hours per station on July 24 and 26 and August 28 and 29. 17-25 hours perstation (overnight setting) on September 25 and 26 and 2-3 hours per station on November 20 and January 1.7.**Left and right sides of the river as oriented downstream

Right side 6f midriver sand bar
++Gill nets set across mouths of creeks on March 28 and 29. and from shore toward midchannel during the

other samplings.

2.7-330
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TABLE 2.77-09

FISH POPULATIONS.- ELECTROSHOCKING.

TOTAL NUMBER AND DIVERSITY INDEX OF, FISH COLLECTED.PER SAMPLING STATION
.IN. THE CLINCH RIVER - MAY-29, 1974 -. ,JANUARY 15, 1975... 1.

Side Transect 1 Transect 2
of River* - Left Right Left Righ

Transect 3
Left Right

Species

GAME
Rock bass

Redbreast sunfish

Bluegil l

Longear sunfish

Redear sunfish

Spotted bass

Largemouth .bass

White .crappie

Yellow-perch

Saug~erý
Whiteebass

FORAGE

BroOk: silverside.

Gizza rd shad

Thr'eadfin shad

..Bandied, sculpin

Golden "shiner

Rosefin shiner

Emerald shiner

Bluntnose minnow

Greenside darter

Logperch

ROUGH
Qui l1back carpsucker

Smallmouth buffalo

River redhorse

Black redhorse

Golden redhorse

Skipjack herring

Carp

Mooneye

Freshwater drum

Total

Diversity Index

10

2

1

I

5

2,

3

8

1

1

6

2

9

2
2

11

4

5.

49

2.37

4

3

2

10

13
1

15

9

14

26

18

3

4

3

4

99

2.05

6

2

13

4

2

5
1

98

3

2

Transect 4.
t*Riht

-- 2

3:

3
" - .1

-- 1

22 20

1 14

1 7

1 5

Transect 5
Left Right

1 -

14. ..

2 1:

3_ _,

2_ 1

3

302
32

.1-•

6

1:

2.

8

2

26

2.04

6-

I

2

2

42

2.39

2

6

3

67

2.24

2

3

44

2.16

2

2

143

1.35

.1 1 --

4 6 3
-- 2 --

1 1 3

2 -

33 66 79

1.23 2.09 2.00

*Left and right side of the river as oriented downstream
**Right side of midriver sand bar
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TABLE, 2.7-92.

FISH -POPULATIONS. _ GiLQL-E1iNG*O

TOTAL NUMBER OF FISHH COLLECTED" ON- EACH.,FIELDRiP,
COLLECTED IN THE CLINCH RIVER - MARCH. 28, 1974-, JANUARY, 17,i 1975

March 28 May 31 June 24, July 24 Aug. 28 . Sept.'25
and 29 .and:June 1 25 and 26 and.26 " and-29 and 26Species

GAME

Redbreast sunfish

Bluegill

Largemouth bass

White crappie

Sauger

White bass

Striped bass

.FORAGE

Gizzard shad

Threadfin shad

Silver chub

ROUGH.

. Quillback carpsucker

. Smallmouth buffalo

Northern hogsucker

River redhorse

Black redhorse

Golden redhorse

Skipjack herring

Carp

Mooneye

• Channel catfish

'Freshwater drum

TOTAL

.Nov. 20 Jan._17

2

3.
3.

10

20

39

•I"

2

83

2

3

136

.7

5

*6

7

2

4

3

179

7 .--

2

6

2

..2.

3

18

3.

4

22

.2:

9

3

29_

•4

4.1

64

.6

58 :a ;"

8

2

12.

3

2

27

6

7.

67

*Total duration of gill netting.was 44-60 hours, per station. Nets were set for .1-2. hours per station on March 28 and29, 1-3 hours per station on May 31 and June 1, 17-21 hours per station (overnight setting) on June 24, 25.and 26,,2 hours per station on July 24 and 26 and August 28 and 29, 17-25 hours .per station (overnight setting) on September25 and 26 and 2-3 hours per station on.November 20 and January 17. " . ' .

is
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TABLEi 2. 7-93"

FISH POPuLATI"ONS -•-ELECTROSHOCKING

TOTAL-- NUMBER. OFW FISHCOLLECTED ON(EACH' -FIELD:TRI-P

COLLECTED IN THE"CLINCH RIVER - MAY 29, 1974 - JANUARY 15, 1975

Species

GAME

Rock bass

Redbreast sunfish

Bluegill

Longear sunfish

Redear sunfish

Spotted bass

Largemouth bass

White crappie

Yellow perch

Sauger

White bass

FORAGE

Brook silverside

Gizzard shad

Threadfin shad

Banded sculpin

Golden shiner

Rosefin shiner

Emerald shiner

Bluntnose minnow

Greenside darter

Logperch

ROUGH

Quillback carpsucker

Smalimouth buffalo

River redhorse

Black redhorse

Golden redhorse

Skipjack herring

Carp

Mooneye

Freshwater drum

TOTAL

May 29 June 24 July 25 Aug: 24 Sept. 23 Nov. 18 Dec. 16 Jan. 15

12

2

2

1

I

1

2

2 1
2

2 2

1 --

1 2

1 --

-- 1

.1

2

6

48

3

15

2

2

7

20

13

7

10

148

3

6

8
9

5

2

33

6

7

1

5

2

32

6.

3

2

21

16

5

39

2

8

.12.

1
2

26

30
3

3

109

7

1

1.

2

2

255

1 4

14

.5

'.7

21

53

.27.

10

.3

2

1

158

6.

2.7-333
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TABLE 2.7-94

FISH.POPULATIONS

BACK CALCULATED STANDARD LENGTHS OF SEVEN MOST ABUNDANT SPECIES COLLECTED FROM THE
CLINCH RIVER - MARCH 28, 1974 - JANUARY 17, 1975

(-.

(-i

Age (Years)
Species* Statistic I II III IV V VI. VII ViII IX X XI
Saug. Mean Length++ 10.07 . 19.49 25.89 30;50 33.98

nV 18 18 15 10 5
s.d..•* 3.92 2.78 3.14 4.09 4.76
s.e. 0.92 0.65 0.81, 1.29 2;.13

.W.B. ML.. 5.94 12.49 19.27 23.21 24.60 42.8
n 18 18 13 8 3 *1
s.d. 2.84 3.26 3.78 3.73 7.79 --
s.e. 0.-67 0.77 1.05 1.32 4.50 --

S.H. M.L. 10.68 15.08 17.54 19.14 20.'98 24.21 26.53 29.04 31.20 32.80 34.7n 30 29 25 21 .14 10 8. . 5- •. 3 2 .
s.d. 4.04 5.18 4,87 3.19 2.36 2.17 2.13 1.92 3.11 0.84 --
sne. 0.74 0.96 0.97 .0.69 0.63 0.68 0.75 0.85 1.80 0.60 --

G.S. ML. 13.27 17.45 20.25 21.06
n 30 28 18 5
s.d. 2.73 2:44 2.37 .1.99
s.e. 0.50 0.46 0.56 0.89

T.S. M.L. 9.88 12.09 14.56 15.1
n 30 12 3 1
s.d. 2.00 0.99 0.11
s.e. 0.37 0.28 0.06 --

Carp M.L, 20.96 .24.15 26.58 28.19 29.49 30.67 29.2
n 19 19 18 12 8. 6 1
s.d. 2.41 1.73 1.63 1.22 1..44 1.98
s.e. 0.55 0.40 0.38, 0.35-, 0'.51, 0.81

S.B. M.L. 25.25 28.20 31.50 33.26 35.11 36.26 V.360•05 i38.0
nl.1 -1 1 11 9 5- 2' 1,0s.d. 86 - .152 1.86 - 2.02 - 1.28 . 55 21 . --
s.e. 0.2•5 045 0.56" ': 61" 4 * 0:69.'.0.15

*Saug.=sauger;.W.B.=white bass; S.H.=skipjack herring; G.S.=gizzard shad; T.S.=threadfin shad; S.B-;=smalImouth )buffalo
**Standard deviation

+Standard error of. the mean
++In centimeters +- ..

n=number of fish

6



TABLE 2.7-95

FISH POPULATIONS

.DATA COLLECTED BY THE TVA ON THE CLINCH RIVER( 6 8 )

Station 1*

Aoi 0~Mav' -9February 1-2. 1973

fo

C,

Walleye

Sauger

White bass

Carp

Quillback

River carpsucker

Golden redhorse

Black redhorse

Silver redhorse

Smallbouth buffalo

Black buffalo

Gizzard shad

Skipjack herring

Drum

Channel catfish

Minnows

Gill
No.

6

3

5

1

Net Data
Wt.(qms)

2,525

4,425

650

T3,050

350

600

910

650

Electro-
Fi s hi ng

,No.

17

76

7.

Gill Net Data
No. . ýrWt .:(,•qms)

,-::1973

Electro-
Fishing

,No. -
Gill Net Data

No. Wti(gms)

August 9-10,

7

2

10

.3

.21

2

5
2•4

4,525

600

19,720

3,875

1 ,550
800

*2,050

35,8550

7,320
8O00

14,9110

150

3

2

43.

3

-.
.1..

186

1,138

164

57

12

6

60

1973

El ectro-
Fishinq.
No.

(Continued)
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TABLE 2.7-95 (Continued)

Station 2**

*0

'February 1-2, 1973 April 30; May 1-9, 1973 _ Auqust 9-10, 1973

r'3

(A)

C..)

Sauger

White bass

Bluegi ll

Carp

Qui11back

River carpsucker

Golden.redhorse

Silver redhorse

Smallmouth buffalo

Black buffalo

Gizzard shad

Mooneye

Skipjack herring

Drum

Longnose gar

Channel .catfish

Emerald, shiner

Minnows

Gil
No.

41

"4

1

1 Net Data
Wt.(gms)

3,700

•375

2,800

2,450.

7,850

1,350

525

250

1 ,125

Electro-
Fishing
No.

2

9

70

.•.6

Gi
No.

I.0

5

7

2

21
1.

S9"

11 Net Data

8,125

1,675

7,700

7 ,725

3,300

500

2,200

4?2,925

:200

5. Q-0

Electro-
Fishing Gill
No. No.

-- l2

l 1-

9

-- 1 -

• .3..

Net Data
Wt.(qms)

1,025

3,600

1 ,850

458

138.

340.

Electro-
Fishing
No.

3

83

35

.(Continued)



TABLE 2.7-95 (Continued)

Station 3+
April j3,0; May 1-ý9,Februarv 1-2 1973

-4

Wal leye

Sauger

White. bass

Largemouth bass

Carp

Quillback.

River carpsucker

Golden redhorse

Black redhorse

Silver redhorse

Smallmrouth.buffalo.

Hogsucker.

Gizzard shad

Skipjack herring

Minnows.

l

NG

Gill Net Data
0. wt.(ums)

1 3,200

6 3,575

2 750

1 3,150

1 425-

1 775

5 8,625.

1 350

5 875

1 600

-- 4

--. 43
-- -43

95 '2

- - 28

296 --

Electro-
Fishing
No.

9

Gill
No.

16

38

2

Net Dataý, Wt.-Ccms)

No Wt.

13,130

2,340

4,620..

1.,690

-3010

7,430
65.,610•

.370

17,120,

1973

Electro-
Fishing
No.

-- 1

August 9-10,

193

Gill
No.

Net Data
Wt.(qms)

1973

Electro-
Fishing
No.

.1 1,360

.7

2

4 1 ,575

84

2

2

.*Vicinity.of Clinch River

"*Vicinity-of Clinch River

+V.icinity of Clinch River

Mile 15.7,

Mile. 16.5,

Mile 17.9,

right bank (facing, downstr, eam)

left bank (facing, downstream)

right bank, (facing downstream)



TABLE 2.7-96

FISH POPULATIONS DATA COLLECTED BY THE TVA
FEBRUARY 1 AND 2, APRIL 30, MAY 1-9 AND AUGUST 9 AND lo, 1973(68)

Numbers and Percentage of Fish Sampled* at
LMFBR Demonstration Project Site

S.-

5-
-a
w
Li.-

Game

8

7

10

25
2.8%

Rough

25
19

21

65
7.2%

Forage

S.88

330,

396

814
90%

0

12 68 51
16 55 13
54 83 11
82 206 75

_ 22.6% 56.7% 20.7%

0 19 118
4 6 118
1 9 86
5 34 3221.4% 9.4% 89.2%

Results of All Three Samples

Game

6.9%

Rough

18.7%

Forage

74.4%

*Samples taken at Clinch River Mile 15.7, right bank; Clinch RiverMile 16.5, left bank; and Clinch River Mile 17.9, right bank. (Rightand left banks facing downstream.)

(

2.7-338



TABLE 2.7-97

FISH EGGS AND LARVAE - STATIONARY NETTING*

ENUMERATION - CLINCH RIVER

COLLECTED MARCH 28 - JUNE 2, 1974

Collection Date

EGGS

Ferti li zed

Unferti li zed

. March 28
No. 3

Counted No./m3

April 18
No.

Counted No. /m3

May 1
No.

Counted No./m 3

May 16
No.

Counted No./m 3

June 2
No-.

Counted No../m

1 <0.01

1 <0.01

1 <0.01

5 0.02 106 0.48 .169 0.48

I <0.01

LARVAE

C.A.

*Samples were collected one foot above ;the
net with attached'inside and outside flow
facing upstream for 10. minutes.

bottom using a 1,000 micron mesh, 6ne-half meter diameter plankton
meter.s.• For each sample,.the net was plaiced in a stationary position



*62 @0
TABLE 2.7-98

.FISH EGGS AND LARVAE - STATIONARY NETTING*

ENUMERATION PER FIELD.TRIP - CLINCH RIVER

COLLE.CTED .JUNE 17 -_AUGST-, ,29, 197.4

00

Collection Date

EGGS

Fertilized

Unfertilized

LARVAE

June 17
No.

Counted No./m

June 25-26
No.

Counted No.!m

July 12
No

Counted No./m
3

July 25
No.

Counted No.m

August 9
No.

Counted No./m 3

August 29
No.

Counted N2/n

3 <.0.10 7

.- • - 1

.0.02

<0.01

1 0.01 1I < 0.01

-- . -- 13 . <0.03

N)

14
*Samples were collected one foot above the bottom using a 1,000 micron mesh, one-half meter diameter plankton net with attached

flowmeters. For each. sample the net was placed in a stationary positionjfacing upstream for ten minutes.
inside and outside

IJ
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TABLE 2.7-99

FISH EGGS AND LARVAE - STATIONARY NETTING*
ENUMERATION PER SAMPLING STATION -CLINCH RIVER

COLLECTED MARCH 28 - AUGUST 29, 1974

Transect I-
Station 3
No.

Counted A2./

Transect 2- Transect 3-
Station 3 tStation63
No. No.

counted • Counted No .m 3

Transect 4-
Station 3.No. 

3Counted No./m 3

Transect 5-
Station 3
No.

Counted
EGGS

Fertilized

Unfertilized

LARVAE

Percidae

44 0.12 57
1" •

0.16

< 0.01
58 0.19 69 0. 20 49

< 0.01 1

0.11

< 0.01

, °

I -- ~ ~ - - - *1 < 0;01 I6
Poplar Springs Creek"

No.u"te ,.,.:Counted:, No/
Caney Creek**

No.
.Counted No./mLocation

EGGS

Fertilized

.Unfertilized

LARVAE

Clupei dae

3., <,0.01 13 0, 07,

12 0.01 1: . <O.01

I 6
*Samples were collected one foot above the bottom using a 1,000 micron resh, onne;half: meter diamter plankton net with attahedinside and outside flow, meters. For eacihpsamleth net was 'Placed in taio y diamete,uplanktn noet mith ttaced

**tid-depth tow samples were obtained using. 'low sp ed tow.on..April' 18, Jine anddJne'?6 and'August 29&-1974.• . •. :, .• • •.•:. :• ,•• -'.• :• .•o •• :,• ... .,:.•••....• , •.- -"• /,.i, -!•" :•••:•;: :.., 
.. :• • - •.. .• • .; • k •<:;' : .n f - l., .; - V..•: •"" :" '• .. . ... " . .

• - . ,," • • ". ": • ,•• •:'.•, '.• !- t :• :'• •. , . ;,,,• .; •:..4 • , . ,": :' : • ."

c



TABLE .2:. 7- 100"

FISH FOOD PREFERENCE

CLASSIFICATION OF.FISH - CLINCH RIVER

COLLECTED MARCH..28, 1974 - JANUARY 17, 1975

Species

PLANKTIVORES

Gizzard shad

Threadfin shad

Golden. shiner

Rosefin shiner

Emerald shiner

Number
Collected

1]28

383
6

1

154

.6-72.

Percentage of
Totcail;:Number,•.,.,- :•

591. 3T 'O`ýý 15,•o o .. " ,,• .. •• :.% :

: 3-` ;0•!•

:" 16" " ." .

SUBTOTALU'.

BOTTOM FEEDERS

Mooneye

Carp

Quillback carpsucker

Northern hogsucker

SmaliImouth-buffalo

River redhorse

Black redhorse

Gol den redhorse

Freshwater drum

1!6

33
14

2

6

2

50

20

154

1.4.

1.8:

13...6SUBTOTAL

INSECTIVORES
.Bluntnose minnow

Rock bass

Redbreast sunfish

17

13

5

1.5

1.1

0.4

(Continued)

2.7-342



TABLE 2.7. 100,, (Copn.tinued)
//

Species

INSECTIVORES (Continued)

Bluegill

Long ear :sun f i sh

Redear sunfish

Logperch

Banded sculp1i n

Brook sIl vers i de

Greenside darter

Silver chub•

PISCIVORES

Skipjack herring

Channel catfish

White bass.

Striped bass

Spotted bass

Largemouth bass

White crappi e

Yellow perch

Sauger

Number
ColIected'

79
'> 2

4

5

7

8
1

4

-SUBTOTAL .145

74

12

19

1

14

20

3

2

18

SUBTOTAL 163

Percentage of
STtal Number

7.0

12.7 ""•

1.0

....2

0. 3

.021T. O. '" " :

1.6.

4. 42

.1 .. 6 ,

I ,6

TOTAL 1,134 100. 0"

2.7-343



/-Ju : ,,ll.Jl 'iI V9 1August 1:I976,

Due to revisions in the

Aquatic Section pages 2.7-344

through 2.7-500 are no longer used

2.7-344



.

~'3.

U,

O0

Wn1nEmSITE BOUNDARY

Figure 2.7-1 SOI L TYPES OF THE CLINCH RIVER SITE(0
(Refýer t o Table 2.7--1 for, an :expl1a -

nTion of !.soil types.
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JMENDMENT XIII
APR-.I L 19§82 ý

Figure 2.7-6. SITE STUDY
(Legend on
Alphabetic

AREAS AND OVERSTORY VEGATATION
Pages 2.7-507., 2.7-508 and 2.7-509.
letters designate study areas.)

2.7-506



AMENDMENT XII. I
APRIL. 1982-'

U33END FOR FIGURE,2 71-6

:Ccnjartent No.. 13 113

Forest'~Coyer..TvPe2Stratum No._

2ý
3'

.5

6

10

21

12.

214

15

26"

17

18
19

20

21

22

23

24

25'

261

27

-28

LOUololy 'p.X ine: piantat;op, 1951T.
iite-, pine.. p:antatim 19.951:

White. .pine.•1anta•tfo .1952.+i-

Virg•gnia pina ,p1na p aine 195" "

Virginia white: p,1 w iýteh. +oak."+: : :;
Short1~~~~~af 1~g4 ie paiain 952';-

ýe`ar•, whte:+ a&• .r•he+oaht? tio

Loblollyp;ine Pacnatioer . . .

Red ioak- ::shor tleaf Ant ne

Vga pine pprant -pa+tto 1

RLIoa -. -PIhie :.antatiO 197-9

Hybrid poplar, •ttonwood.:poPlantationr- 1979
Cbttonwood'plant~ttion 1.979'
Natural pine,_

Short1tafepin.ed , white" p ie a

Cedar

Ceda r, natural pinhe

Cedr re awhite oak'ý

C~edarj, .whIte oa~k, red oak'

Cedar,, ash:, hackberr

Red oak,: shiortULeaf pine'

Red, oak, copar.p
Red oki, whirte a

Rebd oak,-, white%. oak, poplar,

South~ern' redý oak,. white 'oaki cearý

Red-oak, hickoy popl ar;

Red oak,- poplarl-
Southern red.oak+, :.popar,. shortleaf. pinel

Whiteoakro,. red -oak, poplar.

63

32:.

32ý

24ý

131

13;..

11

49i'

55,

3'

32Lý

48."

28",

40"

13'

32,

66

20

13'

2.7-507
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AMEN.UMENT •-XII
APRILý 1982ý

lspEO~N FOR: FIGURE 2 .7-
(Continued)"

Canvartnment No. 13U. 1

Acreage
Forest Cover Type..

29 White oak, beech 830 Hickory, red-oak

31 Poplar, red oak I6

32 Poplar, red oak, hickory vwhite oak, •ottoxi ::od 76
33 Sweetgum, Virginia pine, ,sycore: 1.0
34 S'weetgim, nple 3
35 Elm, boxelder, ash 9
36 Elm, mple 2
37 Ash, sycore 6
38 Clinkapin oak, ash, red. oak' 12
39 Non For ested; 23.
40 Clear.1,2 ctover 126
41 Caneteries' Hmnesites,p Indian Mound .
42 Powerline, Gasline, Right-of-way 55
43 Roacd 28
44 Quarry 1
45 Inundated Land 14
46 Rivers, Streams and creeks .•37
47 Beetle :Kill 0

70TALS 1049

2.7-508'



LEGEND FOR FIGURE 2.7-6

(Continued)

CcxnPrtmet 140. 14.

,AMENDMENT XI
APRIL 19'82'

1i3ý

Stratum: No.

2: "

3.
4

5

6

7

8
9,

10
11

12
13

14

15

16

17

18
19

20

21

22

23

Lobl*1oll paaton, 1948.

Loblolly p ttion, l949,

Loblo-l plantation, . .951

White pine plantation, 1952

hie 0pn,17-9

Wal. nut plantation, 1979

Cotonwodplantation, 197%

-Cottonwood sycamore, T197 9

Natural pine,, shortleaf pine-, Virgfinia pine.

Sweetgui, Virginia eý, shortleaf pine

Shortl-eaf p'ihe, Virginia pine, cedar

Southern red. oak, pp a~r, cottonwood

Ctw d, re- ak po ar

nAsh, swe-etgi, el

Sludge Plot -(cottonwobod,.~ syamr0

Clea cut

POWerlipesGsip Right-iof-waioy

Ngr-Forested; Land

&uildings

Inundated-

rf TALS

Ac.hreag-e

313.

,7-

12- , : -:.

2

30,

.16

251

.2

•.• . 3i: 4 ..

:61

5

315

2.7-509

.- 7. 7,



M1,1t±Iu,ment iX,

0

5

19

Figure 2.7-7 VEGETATION SAMPLING PLOTS FOR THE CLINCH RIVER SITE
(Legend as for Figure 2.7-6. Alphabetic letters
designate study areas, circled numerals designate
sample locations).

2.7-510

~----,-~-.---.,.-x~> ~ -
~ ~~.~->-~-: -- - -. ~ ~ -

V 
-



December 1975

9.
I

_ . - - -

/

-TC
" J

T ~t4NEdSSEE~U

I

I-...-

(
|.

I

Figure 2.7-8 DISTRIBUTION OF CIMICIFUGA RUBIFOLIA(IR)
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AMEND.. IX
OT.l ,, 19811

Figure 2.7-A SMALL MAMMAL SAMPLING LOCATIONS ON.THE CLINCH RIVER SITE
(Legend as for Figure 2.7-6)

2.7-511a



AMEND. IX
OCT. 1981

5

9
0 I/8 1/4 1/2

SCALE OF. MILES

Figure 2.7-B LOCATIONS OF BIRD OBSERVATION TRANSECTS
ON THE CLINCH RIVER SITE
(Legend as for Figure 2.7-6)

2.7-511b
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0 5

SCALE OF MILESS

Figure 2.7-C SECTOR DESIGNATIONS FOR 1, 2, 3, 4, 5 AND 10 MILES
FROM THE CRBRP SITE

2.7-511c
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(Carrion)

Blake vulture
Tukyvultu're

Figure 2.7-D GEN5RALIZED FOOD WEB FOR THE CLINCH RIVER SITE
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AMEND. IX
OCT. 1981

9

WEST

-J

4~
.63
63

4-

C
.0

4-.'a
63

740

735

730

725

720

715

Surface.
-3

-6

-9

-12

-15

-18

-21

-24

0
I,

.4

-4,'a
'a
'-4

0 100

Horizontal Scale of Feet

Figure 2.7-9. Bathymetric Profile of the Clinch River Near the
Proposed Location of the Barge Unloading Area

2.7-512
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• . ^M•N4 r:.Fi 'Ix., :

OCT. 1981

0 2.,8 BACKGROUND RADIOLOGICAL CHARACTERISTICS:

.2.8.1 GENERAL

The plant site is located in the Oak Ridge area which has, over the past

37 years, served as the site for a variety of nuclear facilities,. Loca-.

tion of the demonstration plant in the. Oak. Ridge area is not expected to,

contribute significantly to the environmental radioactivity levels,. I-.Jti.

is known that certain radionuclides have been i ntroduced into the envi-

ronment (especially the river) by! variýous-.. .,,sources, l6iistredebelow.Tee

fore, the objective of the preoperational characterization of the.radio-

logical environment is to provide baseline information useable to.;sepa-

rate the-effects of this plant, if.any, from those imposed byothe•r

sources including the several Oak Ridge.operations. The radionuclide .

population is :made up of the natural rad-io-elements, falout••f.om-nuclear

weapons testing and releases. from-nearby nuclear facilities.

E•~ Programs for environmental monitoring have .been in efect sinceini'tia-

ti.on of operations in the Oak Ridge area. .. The 9Department;,ofEnergy,(DOE). j
currently conducts the, Oak Ridge Environmental Moni toring Program'. in..

the general area shown in Figure 2.8-1. The Oak Ridge Environmental

Monitoring Program, for the Oak Ridge DOE facilities, includes.:sampling

and analysis of air, water, rainwater, creek sediment, biota, soil and 9

external gamma radiation from surface streams. This program makes use

-of nine perimeter air monitoring stations, eight-remote air monitoring

stations, five CLinch River sampling locations, five surface stream.

sampling stations and fourteen milk sampling stations for monitoring 19

radioactivity levels. Continuous samples are taken at all 17 air moni-

toring stations and gross alpha and beta determinations are made weekly.

The samples are compositved quarterly for specific radionuclide analysis.

Continuous proportional samples are taken .at five water monitoring sta-

tions located along the Clinch River, White.Oak Dam, Poplar Creek and

Bear Creek. Daily samples are taken at one station along the Clinch.

(_ ~ River and one station along Poplar Creek. Milk samples are analyzed

2.8-1



/ThEND. IX
OCT. 1981

weekly from each of the eight Oak Ridge immediate: environs stations. Six

more remotely located milk stations are sampled at a rate of one station 4
each week. External gamma radiation background measurements are made.'

routinely at the perimeter air monitoring stations and at the remote

monitoring stations. Semiannual soil samples are taken near the peri-

meter air monitoring stations and annual samples from the remote stations,

to be analyzed for plutonium, uranium and other specific radionuclides.

Ten samples of earth, measuring approximately eight centimeters.in dia-

meter by five centimeters-thick, are collected within.'one- square meter

area and composited. Uranium analyses are-also rformedon soi pvne.

needles and grass samples collected semiannually:atf five, points. .o:n h.%ýa

five-mile radius from the Oak Ridge Gaseous Diffusion Plant'(ORGDP)...

The location of the sampling points, the data on the samples colliected.'

and the sampling periods provide an indication of the source of the radio-

nuclide and: the quantity rel~eased at the time the rel.ease occurredq.

Remote stations are particularly important in asses;s.ingthe contribution

of atmospheric fallout to the radionuclide concentrations. For example,

by comparing the data from these stations to that f9romlocal monitors,

it can be determined'whether the'radioactivity is from.OakR~idge facili- -. j
ties or from a foreignýcountry's above-ground weapons ;test.

A baseline monitoring program has been planned by TVA for the Clinch 19
River Site which will be coordinated with the Oak Ridge Environmental

Monitoring Program. Data from thermoluminescent dosimeters, which

measure external radiation.levels, are part of the environmental monitor- 19

ing program described in Section 6.0.

2.8.2. RADIOACTIVITY IN AIR

Atmospheric concentrations of radioactive materials occurring in the

general environment of East Tennessee are monitored by two systems of.

monitoring stations.(1) One system consists of nine stations (HP-31 9

through HP-39) which encircle the perimeter of the Oak Ridge area,

providing data for evaluating releases from Oak Ridge facilities to the

2.8,-2
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immediate environment, Figure 2.8-2. A second system consists of eight
stations (HP-51 through HP-58) encircling ,the Oak Ridge area-at distances
of from .19 to 121 kilometers,: Figure 2.8-3. This system provides back-
ground data to aid in evaluating local conditions. Sampling for radio-
active particulates is carried out by passing air continuously through
filter papers. Filter papers are evaluated weekly by gross beta and
gross alpha counting techniques and composited, by system, quarterly for
specific radionuclide analysis during normal operations. More frequent .-
detailed analyses are performed if concentrations in the environment are
significantly above normal. Airborne radioactive iodine .is Monitored in
the immediate environment (HP-31 through HP-39) by passing aitr continu-
ously through cartridges containing activated charcoal. Charcoaql car-
tridges are evaluatedifor radioactive iodine by: gamma spectrometry.,

Long-lived gross beta activity for particulates in ai~r 'at ieach of the
perimeter locations and the remote locations during the year-1979 is
shown in Table 2.8-1. The average annual level for .the perimeter sta-

-13tions (0.27 + 0.02 x 10 pCi/ml) is not statisti~ca~l-1y different from
the average annual level for the remote stations (0.24 + O.02 ,x,!013
pCi/ml). Based on this comparison, it is reasonable to assume .that re-,.

leases by the facilities in the Oak Ridge area-during 1979 have •not
significantly varied the beta activity associated with the airborne par-

ticulates. Such concentrations as seen in Table 2.8-1 are only a small
percent of the applicable Maximum Permissible Concentration (MP.C) speci- 9
fied in NRC regulations in 10 CFR 20, Appendix B, Table II, Column I and,
as discussed below, would result in small doses.

The long-lived gross alpha activity associated with the particulates,
collected at the perimeter and at the remote stations of the Oak Ridge
Environmental Monitoring Program during 1979 is shown in Table 2.8-2. 19.

Specific radionuclides responsible for the alpha activity are not identi-
fied unless gross activity is significantly above normal concentration.0 1 )  19
Thoron and radon decay products are excluded by choice of counting times. T9
The average gross alpha activity observed for particulates at the peri-.
meter stations, 1.2 + 0.12 x 10-15 pCi/ml, is higher than that for the 19

2.8-3
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remote stations, 0.9 + 0.1 x 1o-15 pCi/ml. Observed.,alpha activity

levels are small percentages of the MPC's allowedby 10 CFR 20, Appen-

dix B, Table II, column 1, for single unidentified alpha emitters., and

as discussed below, resultant doses are less than the dose limit guide

of 10 CFR 50, Appendix I.

The results of specific radionuclide analyses of composited filters are

given in Table 2.8-3. The environmental concentrations tabulated are9

all at least a thousand times less than the applilcable MPC's of 10 CFR20,

Appendix B, Table II, Column 1.

Radioiodine concentrations in air as measured by the perimeter air

monitoring system during the year 1979 are listed in Table 2.8-4. The
131 -10average I value was less than 0.01 percent of the MPC of 10 pCi/ml

given by I CFR 20, Appendix B, Table II, Column 1. Reconcentration of

iodine by way of the grass-cow-milk pathway and the subsequent buildup

in the thyroid of milk consumers makes the minimization of the 1-131 (
releases an important objective.

Table 2.8-5 lists the total quantities of both particulates and gases

released to the atmosphere during 1979 by the Oak Ridge facilities.

Potential doses to the public are discussed in Subsection 2.8.6.

In earlier years, when above-ground weapons tests were being conducted

by all major powers, the Environmental Protection Agency - Radiation 9

Alert Network (EPA-RAN) program collected hemispheric data which showed

that most long-lived airborne radioactivity detected in the Oak Ridge
(2-6)area was weapons produced. The EPA-RAN program has been phased out.

However, EPA continues to conduct some measurements after a nuclear
(7).

detonation by one of the foreign powers.

I.
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.2.8.3 RADIOACTIVITY -IN :THE..AQUATIC ENVIRONMENT...

2.8.3. 1 HISTORY OF RELEASE.TO STREAMS

The Clinch River receives run off and discharges from the Oak Ridge area
through three surface creeks as shown in Figure 2.8-4. Discharge from 9
the White Oak Dam into the Clinch River occurs at Clinch River Mile (CRM)
20.8. White Oak Creek has-received much of the low -level.. liqu.:id. radi o-.
active waste produced in Oak Ridge National, Laboratories (,ORNL) opera-
tions. The Clinch River Breeder Reactor Plant Site., loated between
CRM 15 and 18, is approximatelyý two mi:les downstream oif White Oak, Creek
outfall. Monitoring at White Oak Dam, the last liquid control point for
ORNL, was started in the late 1940's and has continued to date.

These creeks and their tributary surface streams flow thtough the Oak
Ridge reservation and receive treated low-,level radioactive-liquid waste
which originates from various facility operations. The.. se.ctreams recei ve
additional low-level liquid waste generated, by.seepage, of 7radi ooa'ctive
materials from solid-waste: burial, grounds ,and intermediate-level] liquid-

waste sites. ()Over the years, various, li~quid-waste% treatme~nt and
disposal processes have been employed at-ORNL; some of these, processes
have included: settling basins, impoundment, storage.tanks, evaporation,
ground disposal in trenches and pits, and hydrofractuire., Burial of solid
radioactive waste was initiated in the early 1940's, and there are six •:9•

burial grounds at ORNL with.-two currently in use (1980). Seven trenches
were used in the past for intermediate-level liquid-waste disposal,.

Table 2.8-6, as compiled by EPA in two of its. special reports on environ-
mental levels of radioactivity, at nuclear energy installationsM9 ' 10 )

lists quantities of yearly discharges of radionuclides to the Clinch
River from 1949 to 1971.

106A large amount of 1Ru was released from ORNL's liquid-waste sites
during 1959-1964 due to the fact that Conasauga shale, a soil component

2.8-5
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of the ponds being used as solar evaporation sites having ion exchange

properties that inhibit the migration of water soluble nuclides through W
the soil, did not retain this element as it retained other radionu-

clides. (8)

R. J. Pickering studied the distribution of radionuclides which were

found in the bottom sediment of the Clinch River- 1 1 ' 1 2 ) Distribution 19

of gross gamma radioactivity as a function of depth along a core sample,

reflected not only the pattern of annual discharges of Cs-.137 shown:in
60Table 2.8-6, but also Co to a lesser extent. The distribution,'of gross

137 60 106
gamma, Cs, Co and Ru as a function of depth 'is-shown by 9

Figure 2.8-5.

P. H. Carrigan, Jr.( 1 2 ' 1 3 ) made an inventory of the radlonuclides asso-

ciated with the bottom sediment of the Clinch River between the outfall.

to the Tennessee River and three miles upstream-from the CRBRP. He con-

•cluded that in July 1962, 150 Curies of Cs, 18 Curies of Co, 16
106Curies of Ru, 10 Curies of rare earth radionuclides and 2.9 Curies 9

of Sr were associated with the bottom sediment between CRM 0.0 and

21.0. Ninety-five percent of the activity was downstream from mile 15

and therefore downstream from the CRBRP. However, the largest single

concentration occurred near the mouth of White Oak Creek which is upstream

of the Site. High concentrations in this area are expected since dis-

persion of water and suspended sediments is restricted due to incomplete

lateral diffusion. The concentrations at CRM 15, 16, 17 and 18 adjacent

to the CRBRP, as shown in Figure 2.8-6 were, in general, high compared 19

to levels at CRM I.

Chemical and physical properties of the bottom sediment have been de-

scribed. However, variations in annual releases and dilution of radioac-

tive sediment by non-radioactive sediment prevented an accurate assessment

of the impact associated with the radioactive content of the Clinch River

bottom sediment. (13) j9

2.8-6
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An earlier study sponsored by the Public, Health Service," U!.S. Depatm6en'

of Health, Education and Welfare, described a: simi lar distribution of:.

radioactivity in Clinch-River sediment with maximum activity near-White

Oak Creek outfall (see Figure 2.8-7).(14) The'relative contribution of.

each radionuclide to the total activity is approximately the same as

reported by Pickering and Carrigan. However, the total quantities ofL-.

each radionuclide reported for 1960 by the Public Health Service are ap-

proximately 100 to 1,000 times higher than.those.reportedAin the ljater--.

studies.

Retention factors for Clinch River,.sediment were callculated ',by-Carrjigan
to be 9 percent for Co, 21 percent for 37Cs and 0.2: percent for

90Sr.(3 Retention of radionuclides is not expected ,ýto limit t.he use-

fulness of the Clinch River to nearby facilities.

Data collected by the Health Physics Division, ORNL, for Clinch ,River

sediment samples in July and August, 1972 are shown in Table 2.8-7.(15)

Distribution of activities in this study are similar toý the ?above dis-

tributions reported by Carrigan and the Public Health Service. The

,sharp increase in activity below the White Oak Creek outfall1 was.-Sti.l

evident in these data. The data indicated that 60 Coactivity4wasý maxi-i.

137mum at CRM 5.8. Concentrations of Cs were still present and indicaý-

tions of a maximum could be seen at CRM 5.8. Ruthenium concentration*

differences below White Oak Creek outfall were not nearly as pronounced.

Maximum concentration of ruthenium at CRM 5.8-coincided with the cesium

and cobalt maxima. /

9

9
TVA investigated radioactivity in Clinch River sediment during 1974

through 1976 in the part of the river forming the peninsula of the Clinch

River Site. The results obtained in these studies indicate that radioac-

tivity levels in the'bottom sediment varied widely with the depth from

which the sample was taken, with the river mile cross section, and with-

time at specific locations. Radioactivity levels found in the over-bank

regions near the proposed locations of the barge unloading facility, the

........ . . . .... - . .-iv4<y~
...........................................................................
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water intake, and the discharge site were not signififcantly dif.ferent .

from background levels. found in the Tennessee River. .However, samples-of

sedimentary.material deposited farther off the bank showed radioactivity..

levels up to 1.00 times these levels. Table 2.8-8 shows radioactivity

found in 1976 at the intake site,.the-barge unloading site and the dis-.

charge site.( 1 6 .

With these quantities.of radionuclides known to be in the bottom'sediment

as well as the quantities which were being released, it is of interest

to see what were the concentrations of radionuclides found in the Clinch

River water as measured by the Oak Ridge Environmental Monitor.ingPro-

gram during 1971 and 1972.(23) These data are summarized in Table

2.8-9. The. quantities include, both dissolved and suspended.portions. '9

In all cases, the average radionuclide concentrations found were less

than one percent of the MPC's outlined in 10 CFR 20, Appendix B,

Table II, Column 2.

The results, of a sampling and analysis program operated by the U.S.. En-..

vironmental Protection Agency, Office of Water Planning and Standards,

may be compared to the concentrations found by ORNL (Table 2.8-9).

Values reported for 1971 and 1972 for the Clinch River at Kingston,
.Tennessee, are given in Table 2.8-10. All levels are within MPC.

The tritium concentrations shown in Table 2.8-9 reported by the Oak Ridge

Environmental Monitoring Program for the Clinch River can be compared to

the concentrations found, in surface water at the EPA-RAN stations for

the April to June 1972 period. During this period, the average concen-

tration for 39 RAN stations was 600 pCi/liter. (30) This comparison

indicates, that the tritium levels in the Clinch River resulting from

releases from ORNL facilities on an average were a factor of three higher

than the average level for the 39 RAN stations.( 3 1 ) However, the highest

concentration reported in Table 2.8-9, 6,570 pCi/l, is only 0.2 percent 9,

of MPC.. Concentrations of other specific radionuclides were not rou-

tinely reported for. the RAN stations.

2.3-8
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Concentration of Clinch River radionucliides by • :theaquattic. biota must

be considered in the evaluation of possible' effects of the CRBRP 'on the
local environment., In 1972, the OakRidge Environmental. Monitoring 9

Program sampled and analyzed fish found in the Clinch. River at CRM 14'.5, -
for 90Sr and 137Cs; 1971 data for 106Ru were also included. The data
for a composite of 10 fish in each species are given in Table 2.8-11.

Assuming an annual consumption rate of 14 pounds of fish per year per

person, the percent of Maximum Permissible Intake (MPI) was calculated

for each radionuclide. (2,3 MPI i s comparable ýto a daily, Intake of 2,200 9

ml of water containing the Maximum Permissible Concentratiýn (MPC ..for

each radionuclide.'

(MPI uCi/yr = MPC uCi/ml x 2200 ml /da x- 365 da/yr)

Therefore.,

% MPI = uCi/kg x 14 lb/yr x 0.45.kg/lb. 100
MPI

Values for % MPI shown in Table 2.8-11 are well below one percent. 9

Data on reconcentration of radionuclides by fresh water organisms have
been reported by Jinks and Eisenbud.( 3 2 ) They defined the concentration

factors (CF) bythe equation CF = C /C where C is the concentration 19
in~~~~~ th raimadCi hw 0.

in the organism and C is the concentration in the ambient water.wStrontium concentration by fresh water fish was 0.85 to 90 with a mean

at 14. Cesium concentration by fresh water fish was 120 to 22,000 with'

a mean of 3,680. These values are subject to large variations since

environmental conditions are not static.

Following through on the average river radioactivity concentrations

found in Table 2.8-9 and the radionuclide content of the three species

of fish of Table 2.8-11 for 1971 and 1972, ORNL calculated concentration 9

factors for 90Sr and 1 37 Cs. (2,3) The results are seen in Table 2.8-12.

2.8-9
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Although the concentration factor calculated for 9 0 SrAis out of the, range

indicated by Jinks and Eisenbud, these data emphasize that concentrationo

of Clinch River radionuclides by the aquatic biota must be considered 9

in the evaluation of possible effects of the CRBRP on the local environ-

ment.

2.8.3.2 PRESENT MONITORING PROGRAM FOR THE AQUATIC ENVIRONMENT (1980).(l)

The Clinch River Site, located between CRM 15 and,.18, is approximately

two miles downstream from White Oak Creek outfal.l. Water samples are

collected by ORNL in the Clinch River for radioactivity analyses, at the

following stations, shown in Figure 2.8-8: Melton Hill Dam (Station C-2)

2.5 miles above White Oak-Creek outfall,, at the ORGDP sanitary water

intake (C-3) 6 miles downstream from the entry of White Oak Creek, at

the ORGDP recirculating water intake (Station C-4) downstream from the

Poplar Creek outfall, near Brashear Island (Station C-6), and at Center's

Ferry (Station C-5) near Kingston, Tennessee. Samples are collected:.con-,

tinuously at all locations except for Station C-5 and Station C-6 which,

are collected on a daily and monthly grab-sample basis, respectively.

Samples are composited for monthly or quarterly analysis depending upon

location.

Water samples are also collected for radioactivity analyses at White Oak

Dam (Station W-l), at the outlet of New Hope Pond on East Fork Poplar

Creek (Station E-l), in Bear Creek (Station B-1), and in Poplar Creek

(Stations P-I and P-2), all shown on Figure 2.8-8. The samples col-

lected at Stations W-l, E-l, and B-1 are continuous proportional samples.

Twenty-four hour composite samples are collected at Stations P-l and P-2

on a weekly basis. Water samples are collected also at the juncture of

White Oak Creek and the Clinch River; All samples are composited for

monthly analysis.

The concentrations of fission product radionuclides present in detectably

significant amounts are determined by specific radionuclide analysis and

2.8-10
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gamma. spectrometry. U rani.um..anaysis is ,by the: fl.uooetrc method.

Transuranic.alpha emitters are.determinedby ion• exchange and alpha

ratnge aa lys is.. The. concentrationof each radiionucJide .ifs compared with

its respective :MPC value and calculatioh of the percent of MPC for a

known mixture, of radionuclides is performed as specified .in 1.CFR• 20,

Appendix B.

Data :on the concentrations of radionuclides, measured in the .Cl.inch River "
for 1979 are given in Table 2.8-13. Data on the .concentrations of
urani.um. i n s~urf ace streams and the quantities of-radjioactivity released
to surface streams are given in Tables. 2.8 and 2.8-15.

Analysis of water supplies collected at the junctur, of White Oak Creek
and the Clinch River indicated that the yearly: average coc r t tion of
radionucl.ides. was approximately 16 percent of th'e .appIlIcablI e MPC for

uncontrolled. areas. The caiculated.-avef'age: concent ti'~- o radionuclides
in the C l i nch:. River, based on .the ana:lys•i s of water. sampalts,; ýcollI-ected at

. Whi-te Oak Dar.n(Stati on,: W-.l) .and the. dilution afforded by? ýtheý river, was
determined to .be 0.,2 percent-:of the appl . cab.le. c.ce..ntration guide. for

uncontrolled areas assuming compl:ete mixing..: The.averageilution

factor for 1979, :based on the flow of White Oak Cre ek': and. the Clinch,

River, was 511. The measured, average concentrations. of. radionuclides,
in the Clinch River upstream and downstream, of White Oak Creek outfall

were less than 0.25 percent, of the applicable MPC.

The calculated average.concentration of transuranic alpha emitters in
-12the Clinch River resulting from effluent releases was 4 x 10 2uCi/ml,

which is less than 0.01 percent of the MPC for water containing a.known

mixture of radionuclides..

Trends in water discharges and calculated percent MPC levels in the
Clinch River are presented in Figures 2.8-9 and 2.8-10. Discharges of
90 3Sr and H are shown in Figure 2.8-9 as these nuclides contribute the

02.8-11
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majoriity .of the. radiol ogical dose Adownstream:. IThese.. graphs :and&. a'ý com-

partison, of Table 2.8-97 with Tabl .-e "Ind icatea declifne; nrd.oac-
tivity releas.d. e tothe ClinchRi•ver- by OakRidge:ailities.....'y i 0 0,i:. -p "/ t

Several species.of fish whi-ch-are- commonly taken by fi'shermnen from;. the:
C~inch R~iver. and:- sampled each year for radionuclides. cThescales, head., 113

and.. entraiIs: are: removed from the fish before: ashing. Ten fish: of each

species. are:. composited for each sample, and the. samples' .re,. anal'yzed' by"
gamma. sPectrometry. and,, radi'ochemiical .techniques for the critical radio-

nucides which: ma, contributesigni.-fiantly;tothepotentialradiatobn.

dose :.to:: man.

Data: on the;: 1979S.€concentrations- .of radionuc:l-:i.des- .i.n , ,Cliinch River-- fish-

are given ni-nTableý 2.8-T6. . Consumption of' 1:6. 8. ki.l0ogyrams. of;bleg1i•l'

per year taken from the river near White Oaký Creeký, out'fa llwo.uld," '

resuIt-,i n: approximately: 2, percent of- the .maximum, pe.rmiIss:ibl'e• intak••e-,

whichh represents the: highest dose potential to- the., publific, fr omr -f.iis*h 9.

consumption. The maximum:permissible intake i-s. ca~lcUla•ted.-:to' be equal; to-

a da-ily intake•.of. 2 l2- i.ters; of, waater, over a:.p:eriod .o.V one% year--, con--

taining one MPC of theýradionuclidesý in, question.

A comparison.of the data in Tab:le. 2-.8ý-16- w-ith that in. Table- 2.8-1, which

comprises the Sr and Cs data for 1971 and 1-972, shows:ltwo- facts: (I) thie
.90

quantity of Sr in fish flesh is reduced on the, averaget by a, factor- of

three., correlating with the factor of-three reduction irn Curies- dis-,

charged as seen in Figure 2'.8-9; and (2) the. large- varia•tion in. concenr-
(32)tration as reported.above from Jinks and: Eisenbud!'s work, ivs confirmed.

One variant indicated is fish species.

A resurvey of. radioactivity: in .Clinch River sediment by, ORNL'sl, Division.

of Health,. Safety and- Environmental Affairs has. been compiete di and- is

expected to be6.reported in early 1981.'7. Data showing ranges.of fission

product activity found in bottom sediments of the Clinch, Emory and Tennessee

Rivers within the area of interest are provided in Figures 2.8.-11 and 2.8-12.,

Similar-data for ranges of transuranic activities are presently being pre-

pared and will be supplied in a following amendment. 4
2.8-12
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Uranium was included in a creek sediment sampling program initiated at
ORGDP in 1975 to determine the concentrations of various metallic ions
in the sediment of Poplar Creek. The current sampling program consists

of 14 sampling locations (Figure 2.8-16), including-two Clinch River, .
stations (CS1, CS20). Samples are col l ected twi ce,"du rinig. the year and
analyzed by atomic absorption spectrometry. The-concentrations of metals. 9

in the stream sediment samples, as seen in Table 2.8-17, generally ex-
ceed background levels for metals i.n remote streams,% except for cadmium
and thorium which were below detectable imi-ts. An examination of the"
effluent sources during 1979, however, indicates that''ron:ly very small
quantities of anyof these metals are currently.being reeased, suggest-
ing that existing concentrations found in sedijment are -resi:dual. metal:s
from earlier plant operations. (1)

2.8.4 RADIOACTIVITY FROM TERRESTRIAL PRODUCTS"

2.8.4.1 SOIL, PRECIPITATION AND VEGETATION

.Exposure of man to radioactive materials may occur through the :soil-
plant-animal-food pathway. Soil samples are collected by the Environ-
.mental Monitoring Program for the Oak Ridge facilities semiannually from
near the perimeter and annually from the remote stations. Five 1/5 meter- 9
squared plots are used for soil radioactivity determinations. Two cores,

•8 cm in diameter and 5 cm in depth, are taken from each plot; a composite
of 10 cores is used for each station. These samples are analyzed by
gamma spectrometry and radiochemical techniques. Data on specific radio-
nuclide concentrations in soil are given in Table 2.8-18. The plutonium
concentrations found Were comparable to the value of 0.05 pCi/g considered

2.8_13
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I
to be a representative concentration of plutonium in U.S. surface soil

resulting from atmospheric weapons test fallout.(35)

Maximum permissible concentrations have not been generally established
for radionuclides in soil. However, 5 pCi/g of 2 2 6 Ra in any 5 cm thick-.

ness of soils has been proposed by the EPA as a limit for residual radio-
activity at inactive uranium sites.( 3 6 ) EPA also has derived a soil

2contamination level, for transuranics of 0.2 pCi/mi (I cm depth, soil
particles less than 2 mm) as a reasonable "screening" level, one at

which the resultant dose rates to-the critical segment of the exposed

population could reasonably be predicted to be less, than. guidance re-

commendations of 1. millirad per year to the pulmonary lung, or 3 mi lli-

rad per year to the bone. 3 7 ) The low and relatively uniform concentra-
tions of both plutonium and uranium in Table 2..8-18 indicate that

atmospheric fallout is the most likely sorce of the human-made,.activiti-es

observed. Biological reconcentration would be required .to make the human
exposures important. According to an early BEIR Report,:and other recent

experiments,(38'39) this does not occur with plutonium or uranium.con-

tamination. Therefore, existing concentration levels found in the-soil.

are not expected to present a hazard to man, but will provide a baseline
to measure significant releases from the CRBRP, if any.

Gross beta radioactivity in precipitation (rain and snow) for 1979 is
shown in Table 2.8-19. The fluctuations.among the stations for both the
perimeter and remote networks are due to statistical random variation.

It is noted that the average radioactivity is greater for the remote

stations than the perimeter stations. This indicates that the Oak Ridge

DOE. facilities in 1979 contributed no significant radioactivity, if any,

to fallout which would be removed by precipitation.

Radiological environmental monitoring of vegetation for the Oak Ridge
Environmental Monitoring Program consists of sampling and analysis of
grass and pine needles. Samples of grass are collected semiannually

9 .:

0•:".i'
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from the perimeter ýand annually ýfrom .the remote. .air,-:sampl'ing•..; stations

(see Figures 2.8-2 and 2.8-3). At each station,. all the,: grass from five
1/5-meter-squared plots (the same •plots as are used for soil samples) is-
collected. One plot is taken beside the station, the other four are.

taken at 15 m from the station at 900 directions from each other., The..

grass from each station is then composited and analyzed by. gamma. spectro-
metry and radiochemical techniques for a variety of radionuclides. ..Data
on the radionuclide concentrations in.grass for 1979.are presented -.in,.p:
Table 2.8-20.

Samples of both grass and. pine.needles ;are .co]ll-ected semiannuOily from

a second set of 17 area stations (VS-l through :VS-17, Figure 2.-2), and
analyzed for uranium content by fluorometric analysis. Data Qon. the

uranium content in vegetation for 1.979 are presented in Tabl~e _2.8-.21..

This s-ampling: system, as is the -ORGDP .PoplarCeek::sed1iment -srystm above

is basically for industrial hygiene monitoring.. Uranium; quantities are

reported in micrograms per gram of sample (pg/g) instead of. mi•crocuriles

per gram. The .uranium concentrati-ons, as seen i:n Table, 2.87,2,1..,,,aare

found to be below level.s of environmental concern based on the reasonabl]!e.
assumption that the mixture of the uranium isotopes (and, therefore*, the
resultant specific activity) in Table 2.8-21., is not significantly dif- . -

ferent from the mixture in Table 2.8-20.

In the pre-operational and operational radiological monitoring program

for the CRBRP, discussed in Section-6, TVA will sample and analyze vege-
tati-on samples for plutonium radioactivity.

2.8.4.2 MILK

2.8.4.2.1 HISTORICAL PERSPECTIVE

During the 1950's and 1960's, when extensive testing of nuclear devices

was conducted in the atmosphere, large quantities of man-made radio-

active materials were produced and distributed to the environment

throughout the world in the form of fallout. Although much of this.

i1 9'.
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debris decayed in a relatively .short time, the small' amounts that remain

will be a source of exposurelof the U.S. population for some time to",

come. The U.S. population dose to.the thyroid of 68,000 man-rads from

radioiodine in milk was.estimated by the EPA to have resulted from a

November 1976 People's Republic of China nuclear test.( 4 0 ) Table 2.8-22

summarizes the estimated 50-year dose commitment for several organs of

the body in people in-the north temperate zone due to atmospheric

'"•nuclear tests conducted before 1971, Table 2.8-23 summarizes projections q

of the annual whole-body dose equival-ent (DE) for the U.S. population i

from global fallout through the year 2000.. As may be noted, the pro-•.
jected anhual average Whole-body DE.rate for the.U.*S. population' from.

these S6urces is 4-5 mrems/yr• 4l)

Milk..has been found to be the.most useful indicator of the general popu-

lation's intake of-radionuclide contaminants resulting from'environmental

releases. Although many of the possible radiocontaminants of grass and.

water are:el iminated by the selective metabolism of the cow;. five

fission-product radionuclides, 8 9 Sr, 90Sr, 1 3 1 I, 37 Cs, and 140Ba cow-

monly occur in milk.

Data collected and reported originally by the. U.S. Department of Health,

Education and Welfare, and later by the U.S. Environmental Protection.

Agency's Pasteurized Milk Network (EPA-PMN) best describes historically

the extent and quantities of radioactive contamination resulting from
90the weapons tests. Figures 2.8-17 and 2.8-18 show Sr in milk for ty-

pical locations in the U.S., for the period 1961 to mid-1968. Fig-" '

ures 2.8-19 and 2.8-20, with Table 2.8-24, show regional distribution

contours and frequency distribution, respectively, for June 1964

fallout, while tables 2.8-25 and 2.8-26 show typical frequency dis-

tribution for 1966 and 1967 fallout.( 4 2 ' 4 4 } The shapes of the contours

depend on meteorological conditions, and precipitation is the most in-

fluential factor. The quantities of 9 0 Sr and 13 7 Cs are seen to have been

decreasing as a result of the nuclear weapons Limited Test Ban Treaty.
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After 1963, was .not routinely rep.rted.sin .. v.ls•at the majority
of the network: status we re below the practical c eportingleve of

10 uci/l. (.5

It is. useful to see data from results of routine sampling.by the Oak
Ridge Environmental Monitoring Program for the years 1971 and 1972,(2,3)

90 137where the average 90 Sr and -Cs in U.S. .milk had, decreased to
10 pCi/liter for both radionuclides:. (See Table 2.8-27 showing the:
average concentration for all EPA-PMN ,samples taken for. fiscal 0..1972.,-)(46)-.1N

The data for 1972. can be examined to discriminate local and-non-local
releases. Tables 2.8-.28 and 2.8-29u show :data,. for: each, samtpile colllected
in the immediate environs during 1972. Table 2.8-30 shows:data fOreach
sample collected in the remote environs. Table. 2.8-31, gives- the .overallI
average for each of the set of tabIes of the.Oak Ridge staztionsli. Looking 60

909at Sr for 1972, we ..see• that.thevalueof :10. 9+,.309p tCi/iter fs tabu-
I ated for the remote stations. It would appear ,that Oak Ri~dge&. fac ilit.ies.
contaminated the i'mmediate environs to an: average .amountof -2.ý+ .35
pCi 90Sr/li~ter. The potential low doses resUlting from these.low con-..
centrations are discussed below.,

Well established atmospheric diffusion principles( 4 7 ' 4 8 ' 4 9 ) cOnfirm that.
the contour patterns of Figures 2.8-19 ad,2..8-206 are normal for long-.ý,
distance pollution transport. The magnitude of variance is determined.. -

90by local weather conditions. The 9.Sr concentrations observed at selec- ..
ted EPA-PMN stations within 100 miles of' Oak Ridge (Table .2.8-32),do not
differ significantly from the average-value data in Table 2.,8-31for the.
remote and immediate environs stations. Therefore, it can be, 1concluded..
that worldwide fallout.contributed about 80:percent of the contamination
.to the grass-cow-milk-human pathway of the immediate Oak Ridge facilities
environment,: while .Oak Ridge contributed. about 20 percent-for the years
1971 and 1972.

2.8-17
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Similarly, information from such data can beusd todetermine the :source.
of radioiodine, whether, ocally released o ot.: Radioio ine was, etecte
duri.ng.-the 'thirde weekof 1972 in one remote sampiling station (Table

2.8-30, Watts Bar station). It is noted that no radioiodine.was de- 113
tected .in: any immediate envi rons: stati on, thereby lendi ng. strongo evidence
that noOak Ridge facility .was the source. In addition, .the EPA-RAN
reported the few U.S. stations for that January. which had detectable

.radioodine (Table 2.8-33), one of which was a Tennessee station.( 5 3 )
EPA-RAN reported that the worldwide source was from a-foreign detona-
tion.(54)

Although _the.: EPA. no. 1 onger p0ublshes fallout: data, reports of the- on-
going sampling program are available.( 7

.

The CRBRP monitoring-program will be able to measure: and evaluate con-
tamination: inthe environs. TVA-plans to 'have eboth wimmediate sand remote

9
environs' sampl-ing, as seen-in Section 6, and thus shall be -ab-le to dis-
.tinguish.between :contamiination.f.rom its own facility and that from other
facil ities :or from-world-wide fallout. -

2.8.4.2.2 PRESENT MONITORING PROGRAM FOR MILK

The Department of Energy's Environmental Monitoring :Program(l) for the
'131 90Oak Ridge facilities monitors raw milk for Iand . Sr by the collection

and analysis of samples from 14 sampling stations located within a radius
of 50 miles (80 kilometers) of Oak Ridge. Samples are normally collected
.weekly at each of eight stations located near the Oak Ridge area. Six
'stations, located more remotely with respect-to Oak Ridge operations:,
are sampled at a rate of one station each week. Milk sampling locations'
for all stations are shown in Figures 2.8-21 and :2.8-22. Samples are
analyzed by ion exchange and gamma spectrometry; results are compared to
concentration limits and dose guides specified by the Federal Government.

2.8-18
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0131 90
The average concentrations of I and S.r i n raw mi.k in 1979 are gi ven
in Tables 2.8-34 and 2.8-35, respectively. The average level of radio-' '
iodine in milk in the immediate envi~ronsis less than 0.2 percent ofthe

MPC for drinking water.' Data for radioiodine in the remote environs
(Figure 2.8-34) indicate no detectable activity was present during the

90whole year. The average level of Sr in milk was .less than 1.5 percent
of the MPC for drinking water (Figure 2.8-35).

90 (7) S. ,Table 2.8-36 shows recent and currentlevels-of Sr in milk Ik for: s

lected Tennessee stations. and 'theo U.S. average. It can beseen that for
910the remote environs (Figure 2.8-35), the ,Sr level is from background

due to weapons testing fallout of former years. Nonetheless,,: it can be

seen by the average difference that the Oak Ridge facilities,'still' con-

taminate the immediate environs to a reduced, very'low yet measurable

level (Figure 2.8-35). The :data- emphasize that the CRBR Monitoring pro-.

gram, similar to the ORNL program as seen in Section 6, shall• :be able 9Q to detect significant release of radioactivity to ":: ` ..... "kýýy t h shuma~n

pathway.

2.8.4.3 DEER

Frequently, deer are killed by automobiles on the DOE Reservation.

Twenty-three deer samples were analyzed during 1979;. twenty samples were.
collected on the DOE Reservation and three samples were collected off

the Reservation. Summary data of the 137Cs content in deer muscle are
137presented in Table 2.8-37. The behavior and fate of Cs have been

studied in a variety of organisms and ecosystems... The route to human

through deer and caribou has been accurately documented. 5 5 ,5 6 ) Potentital
137doses from the levels of Cs in deer flesh are discussed in Section 2.8.6.

2.8.4.4 HONEY

Honey samples from several hives located on the Oak Ridge facilities

reservation were analyzed for radioactivity. Only trace amounts of
Cs and 137Cs were found.(1)
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2.8.5 EXTERNAL GAMMA RADIATION

0
External. .gamma radiation.background measurements for the .DOE Environmental-

Monitoring: Program(. are made routinely at, the perimeter air monitoring
stations and at.. the remote monitoring stations using calcium fluoride

thermoluminescent dosimeters suspended one meter above the ground. Do-

simeters at the perimeter stations are collected and analyzed monthly.

Those at the remote stations are collected and analyzed semiannually.

Data on the average external gamma. radiation background,f.or 1979 ]are :
.8r8 A conside• ,bl ,

given in Table 2.8-38. A considerable variation in.,background levels

is normal-ly experienced in East Tennessee depending upon elevation,.

topography, and geological character of the surrounding soil.. 5 7 "

External gamma. radiation measurements were performed .along the stream:

course .of East Fork Poplar Creek -to. evaluate rad-ioactivity which might,

be contained in the sediments as a result of effluent releases. Addi-

tionally, measurements were made along the bank of the Clinch..River:from

the mouth ofWhite Oak.Creek several hundred yards downstream to, evalu-

ate gamma radiation levels resulting from effluent releases and ailr
137

scatter from an experimental Cs plot located near the river bank.

Measurements were made using scintillation detectors and/or thermolumin-

.escent dosimeters suspended one meter above the ground surface. The

average background level determined at the remote stations was subtract-

ed from the measured gamma radiation levels to determi-ne the incremental

increases resulting from plant. operations.

Gamma levels along East Fork Poplar Creek ranged from 0 to 10 pR/hr

above background. The external gamma radiation levels along the bank of

the Clinch River ranged from 5 to 27.pR/hr above background. Potential

doses to individuals in the environment from these elevated gamma radia-

tion levels were calculated and are included, where significant, in

Section 2.8.6.

1'
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2.8.6 POTENTIAL RADIATION DOSE TO;THE PUBLIC!

Potential radiation doses resulting from Oak Ridge. .factil:itiles .•effluents. .

for 1979 were calculated for a number of dose reference :points Withiý',,n-

the Oak Ridge environs. All. significant sources and modes of exposure.

were examined, and a number of general assumptions were used::in making.
the calculations. 1 )

•d bt r.

The site boundary for the Oak Ridge Complex; was def ined as theperimete

of the DOE controlled area. (See Figure 28-23.)8

Gaseous.effluents are discharge from several locations withirneachof the-

:three Oak Ridge facilities. For calculational purposes,t

discharges are assumed to occur from only one vent from..each.s site. S.iSn ce .
,the release- points at ORGDP: and the Y-l12 P lant do not phyt'icaI.1y ap-

proximate an elevated stack, their discharges are .ssumed to be from

lO1 meters above ground level; releases from ORNL are',throug~h' el4eivatdý 9

stacks. The meteorological data collected atthe ORNL,, sitee were.eusd

for dispersion calculations. Concentrations -of radionuclides contined

in the air and-deposited on the groundwere estimatedS:'at"di -stan.es:, up

to 80'. ki lometers from Oak Ridge facilities with the Gaussian plume 'model

developed by Pasquill( 58 ) and Gifford( 5 9 ) incorporated into.a computer
(60) 0rdýd

program. The concentration was averaged overthe crosswind direc-

tion to give the estimated ground level concentration downwind of the*

source of emission.( 6 1 ) The deposition velocities used in :the cal-,:
-6 -culations were 10 cm/sec for krypton and xenon, 10 cm/sec for iodine,

and 1 cm/sec for particulates.(62) Meteorological data are shown i-n

Figure 2.8-24;.the length of the bars indicates the percentage oftime

the wind was blowing in that direction.

Potential pathways of exposure to man from radioactive effluents released

by the Oak Ridge operations that are considered in the dose estimates

are presented in Figure 2.8-25. The pathways shown in the figure are not

(- jexhaustive, but they include the principal pathways of exposure based on

experience.
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Exposures to radionuclides that originate in the effluents released.' from.i

the Oak Ridge facilities were converted to estimates of radiation dose

to individuals using models and, data presented in publications of the

International Commission on Radiological Protection,, 6 3 B8  other..recog-
(69-71)nized li.terature on radiation protection, personal communica-

tion,( 7 2 ) and computer programs incorporating some of these.models and

data. (73,74) Radioactive material taken into the body by inhalation
.or ingestion will continuously irradiate the body until removed by pro-

cesses.of metabolism and radioactive decay;,thus, the estimates, for:-
internal dose are called "dose commitments;" they are obtained by inte-

grating over the assumed remaining lifetime (50 years) of the exposed

individual.(63)

The radiation doses to the total body and to internal organs from exter-
nal exposures to penetrating radiation are approximately equal,.but.they

.may vary considerably for internal exposures because some radionuclides

concentrate in certain organs of the body. For this reason, estimates

of radiation dose to the total body, thyroid, lungs, bone, liver, kid-

neys, and..,gastrointestinal tract were considered for various pathways.

of exposure. These estimates were based on parameters applicable to an

average-adult( 6 3 ' 6 8 ) The population dose estimate (in man-rem).is.the
'sum of the total, body doses to exposed individuals within an 80-kilometer

radius of the Oak Ridge facilities.

2.8.6.1 MAXIMUM POTENTIAL EXPOSURE

The point of maximum potential exposure ("fence-post" dose) on the site

boundary .(Figure 2.8-23, Coordinate G-6) is located along the bank of the

.Clinch River adjacent to a cesium field experimental plot and is due

primarily to air scatter from the plot. A maximum potential total body

exposure of 240 millirem/yr was calculated for this location assuming
,that an individual remained at this point for 24 hours/day for the en-

tire year. The calculated-maximum potential exposure is 48 percent of

09

r
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the allowable standard. 7 5 ) This is an atypical" exposure tlocatioandp the probability of an exposure of the magnitude calculated is consi'6red

remote since access is only by boat.

The total body dose to a "hypothetical maximum exposed individual" at the

same location was calculated using a more realistic residence time of

240 hours/yr. The calculated.dose under these conditions was 6.6 mil-

lirem/yr which is 1.3 percent of the allowable standard( 7 5 ) and repre-

sents what is considered a probable upper limit of exposure. "

More likely exposure potential is considered to- occur at•.oter l boai•ns

beyond the site boundary as a result of airborne or liquid ef:fuf n re-i
leases.

The dose commitment: to -an individual continuously occupyingý:the •resid•enc

nearest the site boundary would result from inhalation and'A is based on6,

an inhalation rate for the average adult of 2 x104 liters/day. The 9

calculated dose commitments at this location were. 5.1 uiiilirem, to the;

lung (the cri.tizcal organ) and 0.5 mill~irem to the total,: body,; uranium-2•34

is the. important radionuclide contributing to thi. s:- dose. Theseievels.i

are 0.34 percent and 0.1 percent, respectively, of the ýa&llowable Oanu•al..

standard.( 76 ) Due to inherent uncertainties in the:meteorological data,

stack sampling data and calculative techniques, the calculated-doses -
may be in error as much as 300 percent. (77)

The most important contribution to dose from radioactivity within the.

terrestrial food chain is by the atmosphere-pasture-cow-milk pathway,.

Measurements of the two .principal radionuclides entering this pathway--:
131 90I and Sr (see Tables 2.8-34 and 2.8-35), indicate that the maximum

dose to an individual in the immediate environs from ingestion of one

liter of milk per day is 0.1 millirem to the thyroid and 7.3 millirem to

the bone at Station 6 (Figure 2.8-21). The average concentrations for

the remote stations were assumed to be background and were subtracted

from the perimeter station data in making the calculations. In comparison,

.2.8-23-
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the maximum 1972 90 Sr concentration in excess of background, as discussed.

above in Section 2.8.4.2.1 (see Table 2.8-31), would have potentially

resulted inia dose of 49.2 millirem to the bone. This dose.commitment

is about 3.3 percent of the allowable annual standard.( 7 6 )

The public water supply intake closest to the. liquid discharges from the

Oak Ridge.facilities is located approximately 26 kilometers downstream at

Kingston, Tennessee. The intake to the water filtration plant is lo-
cated on the Tennessee River approximately one-half mille upstream from.

the confluence of the Clinch and Tennessee Rivers.. Normally.,.JTennessee

River water. is used for the Kingston water. supply but.. under certain,

conditions of power generation, backflow can occur. Under backflow:....

conditions, Clinch River water may move upstream in the Tennessee River

and be used as the source of water for the Kingston filtration plant.

It is estimated that these conditizons would prevail a.-maxirum of 20:,per•-

cent of the time. Measurements of untreated river water samples at Ki~ng-

ston (see Table 2.8-13) indicate that the maximum dose commitment result-

ing from the ingestion of 20 percent of the dai-ly.adult requirement (about

two liters. per day) is 2.3 millirem to the bone and 0.05 millirem to. the

total body., The average concentrations in Melton Hill Dam water were. con-

s.idered background levels and were subtracted from. the values obtained

at Kingston.

Estimates of the 50-year dose commitment to an-adult were calculated for
c.onsumption of 16.8 kilograms of fish per year from the Clinch River. The

(33)
consumption of.16.8 kilograms is.about 2.5 times.the national average

(78)fish consumption and is used because of .the popularity of fishing in -

eastern*Tennessee. From the analysis of edible parts of the fish examined

(see Table 2.8-16), the maximum possible organ dose commitment to an

individual .from the highest quarterly bluegill sample taken from CRM 20.8
90is estimated to be 118 millirem to the bone from Sr. The maximum total

body dose to an individual was calculated to be 2.4 millirem.

A more probable dose commitment, based on the annual average concentra-

tion of 90Sr in bluegill samples taken from CRM 20.8, was calculated to

,9.
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be 35 mill irem to the. bone- and.O.7 millirem toqý the .total ibod:y,. •,These,ý`.d dos,
commitments are about 2.3 percent and 0.14 percent, respective ofte.
allowable annual standards. Fish s-amp-lese taken: from; Mel ton Hi. Lake - -
were analyzed to determine background conditions. Fish-caught from.: other.
locations in the Clinch River and consumed would result in significantly
smaller doses than the maximum calculated for CRM 20.8, as :.shown in: Table
2.8-16.

137,
Consumption of deer with the highest::concentrati~on of: Cs would result
in a dose of 0.03 mi I I I rem to the-, ototal, "body'and, 0 07 miII iirem to thIe
liver (critical organ)', assumin ng consumption, of I kilogram of meat. It
should be noted that no hunting is alllowed .on the Reservation.i,

Summaries are given in Table 2.8-39 of the potential radiation doses to ..
adult members ýof the general public at-the points. ofhi-ghestlpoential
exposure from gaseous and liquid effluents from the Oak Ridge facmilit.i.es.

-9
2.8.6.2 DOSE TO THE POPULATION

The Oak Ridge population received the largest..average ,indoi•.vildual,";tai.otal:,, ,,
body dose as a population group. The average. total body -dose•to anOak
Ridge resident from radioactivity release from the OakRi'dge nuclear fa-,::
cilities was estimated to be 0.02 millirem as compared-to approximately.
100 mi.llirem/yr from natural background radiation; the average dose com--
mitment to the lung of an Oak Ridge resident was 0.4 mil.lirem.. .The
maximum .potential dose commitment to an Oak Ridge resident was calculated:
to be 5.1 millirem to the lung. This calculated dose is 0.3 percent of
the allowable annual standard. (7 6 )

The cumulative total body dose to the population within ,an 80.kilometer
.radius of the Oak Ridge facilities resulting from 1979 plant effluents
was calculated to be 5.3 man-rem. This cumulative dose was calculated
using the population distribution given in Table 2.8-40.
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This dose may .be compared to an estimated 74,000 man-rem to the .same* po-,.

pulation resulting from natural-background radiation. About 14 percent.,

of the collective dose. from the effluents of the Oak Ridgefacilities is,...

estimated to be to the Oak-Ridge-population.

2.8.7 OTHER SOURCES OF RADIATION EXPOSURE

The radiation exposure to the public from natural sources and medical

applications is quite large compared to that from operation of the Oak

Ridge facilities. Radiation in the environment from.natural sources i's

the major source of radiation exposure.to man.(79) For this-reason it is

frequently used as a standard of comparison for exposures to various

unnatural (man-made) sources of ionizing radiation.

2.8.7.1 NATURAL RADIATION

The human is subjected to all types of natural radiation in our environ- .9

ment. It is appropriate to divide the types into two classes: (1) ex-

posure arising from terrestrial activity, and (2) exposures caused by

radiation from extraterrestrial (cosmic) sources. Both of these have

an external component of radiation, i.e., impinging.on .the outside of

the human body, and aninternal component, i.e., radiations from radio-

active material-taken into the body by ingestion and. inhalation.

2.8.7.1.1 COSMIC RADIATION( 8 0 ):

Cosmic radiation is composed largely of galactic radiation with a varying

component of solar radiation. The term "cosmic radiation" refers both

to the primary energetic particles of extraterrestrial origin that strike

the earth's atmosphere and to the secondary particles generated by their.

interaction with the atmosphere. "Cosmogenic radionuclides" is:the term

applied to those radionuclides produced by a variety of spallation or
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neutron capture reactions, of the primary- and secondary .cosmi c particlese.s
with nuclei, chiefly gases, of ýthe, earth',ls -,biosphere.ý The majority of

cosmogenic radionuclides are of the mi;ddle -:or lower atomic: numbers.' -Ra-
diations from these are beta- and gamma-ray or X-ray. and range in ha~lf_-
life from millions of years down to a fraction of a second (see Table
2.8-41). The four major cosmogenic radionuclides which are contributors,

to human dose are 7Be, 14C, 3H, and 22Na; the latter three are isotopes,
of major body elements, and thus comprise the internal -component of cosmic
radiation exposure. Doses from cosmic radtationr:are seen:'Ai;n Table 2.8-42.

2.8. 7. 1.2 TERRESTRIAL RADIATION 80

Human exposure to terrestrial radiation arises from radionuclides which

are present in the earth's crust, or which havebeen transferred from
the earth's crust to the atmosphere or hydrosphere. Since all. the parent
natural terrestrial radionuclides have a half-life of at least the same 9

9order of magnitude as the estimated age of the earth(4.5' x 10 years),

they are called primordial radionuclides. These- pirimordfial. radionuclides
are conveniently classifi:ed into the "series .-radi onucliides'," which decay
to a stable isotope of lead through a sequence.of, radionucli~des 'of wide-
ranging half-lives, and the. "non-series radionuclides;,,ý." which decay -

directly to a stable element. The two series important to human exposure..

are those headed by 2 38 U and 232Th. These are illustrated in. Figure
-2.8-26. Of the non-series primordial radionuclides listed in..-Table 2-.8-43,
only 40K and 87Rb contribute significantly to human exposure (Table .2.8-42).

Considering only the external radiation component of the radionuclides

present in the atmosphere and the soil, Figure 2.8-27 shows that the
United States is divided into two major parts. The absorbed dose rates.

illustrated represent exposure at one meter above ground and were de-
rived from aerial survey measurements adjusted for cosmic radiation.. 8 0 !)
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The series radionuclides, when notiseparated by physical .or chemical means•,.

reach a state of radioactive equilibrium. However, as seen in Figure

2.8-26, each series has one descendent nuclide which is. an isotope of the

noble gas radon that can escape from the earth's crust. The short-lived

daughters of radon then become attached to particulates in the air, which

increases the potential for human inhalation. The radon sub-series con-

tributes a few millirem per year to the dose equivalent rate (see Table

2.8-42), contributing to the external component, chiefly by the gammas of
2 1 4 Bi, and to the internal radiation component by alphas of theradon

subseries.

Potassium-40, an emitter of beta and gamma radiations, comprises both
an external and an internal radiation source; rubidium-87 is a beta

emitter only and contributes less than 1 mrem/year of chiefly internal

radiation.

2.8.7.1.3 SPECIAL STUDY ON INDOOR NATURAL RADIATION( 8 1 ) 9 (9.

Measurements were made of exposure rates from penetrating natural back-

ground gamma radiation using thermoluminescent dosimeters (TLD's) placed

within 84 residences in the Oak Ridge/Knoxville area from fall 1977

through summer 1978.

Analysis of the data indicated that several parameters must be considered

including season, geographic location, and building material. Seasonal

varaition was apparent: the highest average TLD reading reported was in

the fall, while the lowest was in the spring (Figure 2.8-28).

Predictably higher dose values were obtained in brick/stone homes than

in houses made principally of wood (Figures 2.8-29 and 2.8-30). Both

types of houses showed approximately the same trend of seasonal varia-'

tions including higher TLD readings in the fall and lower values in the

spring. The higher dose values in brick/stone houses were caused by

the atmospheric increase of radon-emanation from the stone itself, as

2.8-28
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shown in the following. Three controlý .TLDS were placed in basements
located in Knoxville, Oak Ridge, and .fKingston.to investigate increased

dose from radon emanation from stone. An :average-dose equivalentirate

of 11.9 + 1.4 microrems/h or 104.6 millirems/year was obtained. These

dose equivalent rate values were higher'than those indicated in Figures

2.8-29 and 2.8-30, which was attributed to the-enhancement of raddn con-: .

centration caused by increased stone content and decreased ventilation.

Another parameter that appeared to affect the exposures was. geographic

location. Table 2.8-44 shows the quarterly and yearly dose values de-

termined as a function of geographic location.' Al1 the yearly do-se rates

were within two -standard deviations about-the'.mean. ̀  However, it is in-

teresting to note that the highest:dose was• not obtaý'ined in Oak Ridge,

which is in close proximity to a complex of nuclear facilities. The

average dose equivalent rate obtained from thi"s indoor -:study was 78 + 3.4

millirem per year compared to the average outdoors natural gamma back-

ground radition in the entire United States of approximately, 70 mil-
(80)

lirem per year.

2.8.7.2 MEDICAL IRRADIATION( 7 9 ,8 3 )

Medical radiation exposures are of particular interest sinceAthey con-

tribute the highest man-made per capita doses to the population. They

are acutely administered using high dose rates, thereby causing the

highest individual organ doses with the exception of accidental exposures.

The main contributor of the total dose from medical exposures is•diag-

nostic X-irradiation, accounting for at least 90 percent of the'total

man-made radiation dose to which the U.S. population.is exposed:'

Early emphasis by investigators on the genetically significant dose (GSD)

from medical irradiation quantified this hazard. Recent evaluations,

however, have shifted emphasis to the somatic effects (non-genetic

bodily effects) of radiation. Q9) Use of medical radiation has increased,

both in diagnostic examinations and in dental radiography, at a rate

2.8-29
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about 10 percent greater than the rate of population increase. However,........

the GSD itself during the six year interval 1964 to 1970 did not change

significantly (see Table 2.8-45). Table 2.8-45 also shows typical skin

doses for medical diagnostic and dental radiographic procedures. Table

2.8-46 shows typical somatic (bone marrow) doses from routine diagnostic(85)
examinations for the same years.

United Nations Scientific Committee on the Effects of Atomic Radiation

(UNSCEAR) reports were the basis for GSD estimates in former years. How-

ever, the 1964 and 1970 dosimetry surveys have been revised downWard to

16 mrad for 1964 and 20 mrad for 1970.(86) These values, 16 and. 20 mrad,

are not statistically different from each other. It is important to note

that although the medical dose is low, it nevertheless is large compared

to doses resulting from Oak Ridge facilities operations, and is approxi-

mately equal to natural cosmic radiation.

Table 2.8-42 presents doses from all medical irradiation. ý9

2.8.7.3 MISCELLANEOUS OTHER SOURCES

A wide variety of consumer products contain radionuclides that have been

deliberately incorporated to satisfy a specific purpose. In addition,

some electronic products, the most common one being color television,-

have the potential to emit X-radiation. Table 2.7-47 presents a list of
(79)such products classified into six categories. Due to present govern-

ment regulations concerning these devices, the use of them by individuals

results in all cases in doses that are small. It is likely that the

average annual genetic dose due to the use of consumer products is less

than one mrad.

2.8.8 CONCLUSIONS

The area surrounding the Clinch River Site is presently characterized by

air and aquatic radioactivity levels that are well below maximum per-,

missible concentrations (MPC's) as specified in 10 CFR 20, Appendix B,
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Table II for unrestricted areas. Any,...significant releases of raddi-oactiv- 9
ity from the CRBRP into the air or into the Clinch River water should be
distinguishable from thepresentbackground levels by.the effluent.and
environmental monitoring programs discussed in Section 6.0. In addition,
any significant exposure of man to radioactivity through the food chain
should also be detectable since the dual system of immediate and remote
biological environs monitoring has proven effective even with relatively 9
high enhanced background levels from worldwide fallout. Continued.moni-
toring of soil and other terrestrial products for plutonium should
result in detection of possible releases from the;.CRBRP.

:Studies made of the Clinch River sediment indicate that the total radio-
nuclide inventory may be substantial. However, since these 'inventories
have not made significant contributions to the activities present in the
Clinch River water nor to the radionuclide content of .C-lTinchRiver fish,ý
it may be assumed that present radioactivity levels in the Clinch"River
sediment present no potential hazard to man.

In conclusion, the background radiological characteristics have been
adequately characterized to allow detection of releases from the CRBRP
which may significantly impact the environment.
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TABLE 2.8-1 (
CONTINUOUS

LONG-LIVED GROSS BETA

AIR MONITORING DATA

ACTIVITY OF PARTICULATES IN AIR

1979

Station
Number Location

Perimeter Area++

HP-31 Kerr Hollow Gate

HP-32 Midway Gate

HP-33 Gallaher Gate

HP-34 White Oak Dam

HP-35 Blair Gate

HP-36 Turnpike Gate

HP-37 Hickory Creek Bend

HP-38 East of EGCR

HP-39 Townsite

Average

Remote AreaA

HP-51 Norris Dam

HP-52. Loudoun Dam

HP-53 Douglas Dam

HP-54 Cherokee Dam

HP-55 Watts Bar Dam

HP-56 Great Falls Dam

HP-57 Dale Hollow Dam

HP-58 Knoxville

Average

Number of
Samples
Taken

50
52

51

52

50

52

52

52

52

52

52

50

52

50

50

51

51

Units of 1013 1 Ci/ml
Maximums Minimum** Average

0.7
0.8

0.5

0.7

0.6

0.5

0.8

0.5

0.6

0.6

1..l

0.7

0.6

0.4

0.4

0.6

0.7

0.6

0.7

0.12

0.08

0.09

0.10

0.09

0.05

0.11

0.10

0.08

0. 1O

0.08

0.07

0.07

0.06

0.01

0.07

0.05

0.05

0.06

•0,. 25+.o02

0.31+. 04

0. 27+. 02

0. 28+•. 02

0. 27+. 04

0. 23+. 02

0.35+..04

0. 264 2

0. 25t. 02

0. 27+. 02

0.26+. 04

0. 25+. 04

0. 24+. 02

0. 20+. 02

0.13+.02

0.27+. 04

0. 34+. 04

0. 22+. 04

0. 24+. 02

MPC+

0.02

0.03

0.03

0.03

0.03

0.02

0.04

0.03

0.02

0.03

0.03

O. 02
.•0.0

0.03O~. 02

0.03

0.02

0.02

9

1.

* Maximum weekly average concentration.

** Minimum weekly average concentration; minimum detectable level is 1 x 10
pCi/ml.

+ MPC is 10-lO pCi/ml for unidentified radionuclides (10 CFR 20, Appendix B,
Table II, Col. 1).

++ See Figure 2.8-2.

A See Figure 2.8-3.
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TABLE 2.':8-2

CONTINUOUS AIR MONITORING DATA

LONG-LIVED GROSS :ALPHA ACTIVITY OF PARTICULATES IN AIR

1979

Station
Number Location

Perimeter Area++

HP-31 Kerr.Hollow Gate
HP-32 Midway. Gate

HP-33 Gallaher.,Gate
.HP-34 White Oak Dam

:HP-35 Blair .Gate

HP-36 Turnpike Gate

HP-37 Hickory Creek-Bend

•HP-38 East of EGCR

HP-39 Townsite. •

Average

Remote AreaA

HP-51 Norris Dam

HP-52 Loudoun Dam

HP-53 Douglas Dam

HP-54 Cherokee Dam

HP-55 Watts Bar Dam

HP-56 Great Falls Dam

.HP-57 Dale Hollow Dam

HP-58 Knoxville

Average

Number of
Samples

Taken

50

.o 51'
52

51

52

52

52

52

52

52

52

52

5052

51
51

Maxi mum*

7.2

4.5.

3.3

10.1;

2.9

3.0

17.8

3.8&

6.4

2.4

2.5

2.6

2.5

1.3

2.8

2.7

2.9

2.5

Mini Mum*: .

0. 5s .

0.7

0%.6

0,'3. 5" ':,

0.5:

0.3,

o. 5? •

0. 5

0.5'

0.5

0.6

0.5:

0.4i ..

0.5

0.5

0.5:
0.1•

0.5:

0.5 . "

0.5 4

0.4

Average M

-. 1+0. 3

I 40.2

1.2+0.2

1 ,5+0.4

.4+0. 7

1. 92+0. 2i

0. 9+0.1

I. +0. 2

0.7+0.12

1.0+0.2

O.9+0.2

0.9+0.1

0.9+0.1

0. 0~i

0. 03.

. 0.3

. 0.03

01. 04

0._03

0.40

0.03

0.03

0.02

0.02
0.02

0. 02'

0. 02

0.0 2

0.03

Units of 10-15 tiCi/ml

9,

Maximum weekly average concentration.

** Minimum weekly average concentration;
pCi/ml.

minimum detectable level is 1 x 10-16

+ MPC is 40 x 10-13 pCi/ml for a mixture of uranium isotopes (10 CFR 20,
Appendix B, Footnote 4).

++ See Figure 2.8-2.

A See Figure 2.8-3.
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TABLE 2.8-3

CONTINUOUS AIR-,MONI•TORING -DATA-

-SPECIFIC RADIONUCLIDES -IN AIR
.,COMPOSITE SAMPLES, 1979(-)

-(10 pCi/mi)

Perimeter Stations Remote..Stations

Radionuclide

-N)

7 Be
9 0 Sr

106 Ru

125Sb
137 Cs
144 Ce

228Th

230Th
232 Th

234 U
235 U

238w
238Pu

2 3 9Pu

Ist Qtr.

109

0.15

2.27

0.48

0.75

3.13

0..006

0. 050

0.004

0.65

0.060

0.23

0.001

0.008

2nd :Qtr.

119

0.27

2.72

0.60

1.14

3.48

0.020

0.020

0.020

0.18

0.013

0.13

0.005

0.15

3rd Qtr.

91

0.05

0.72

0.127

0.49

0.72

0.008

0.011

0.008

0.25

0.012

0.20

0. 001

0.005

.4th Qtr.

104

0.13

0.54

0.14

0.29

0.08.

0.007

.0.008
0. 68

0. 045

0.48

0.012

Yearly
.Averhage

106

0.15
1. 56.

0.37
0.67

1.85

.0.010

.O. OlO0.~023

0.010

0.44

0.030
0..26

O;0.04
0. 0406

1 st Qtr.

113'
:0.09
1.193-

0.82

0.25

0.008s
...0.i009•:

0..008

0.26

0.`020

0..006r

2nd&.Qtr. 3rd ..Qtr.

100. 84

0.38 0.06.

2 .37 0.73
0.57 0.;]8

.1.06 .0.31

3..07 0.67

0-.:020oo 0.:006

0. 020 0.006

0.o040 0.;002

0.045 0. 053:

0.00031r 0.006

0.0 010 0:.020

0.0002 • 0 2002

4thQtr.

85

:0-:22

:0.41

ý.0.16

:0.23

0..33

0.003 :

o0.004

0.003
0. 033;"
0.003;:

0.022

0. 0004

0.002

Yeaurl~y
Avetrage"
"95

o0.19
1.i36

0..33

1.T10

0.009,

0.6010

0.013

.0.-10

0.010

0.020

0.010

9

C-I

CO-'•* ND - Not Detectable.

. .
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TABLE 2. 8-4.,

131CONCENTRATION. OF I IN AIR AS MEASURED BY THE.

PERIMETERAIR MONITORING STATIONS*

1979(1)

Station
Number 'Location

HP-31 Kerr Hollow Gate
HP-32 Midway:Gate

HP-33 Gal laher. Gate

HP-34 White Oak Dam
HP-35 Blair Gate

HP-36 Turnpike Gate

HP-37 Hickory Creek Bend

HP-38 East of EGCR

HP-39 Townsite

Number of
Samples
Taken

51

52

51

52

52

52

52

52

51

Units of 10-14 pCi/m]-
Maximum**

7.7
1.5

7. 1

6.4
1.1

6.0

3.0

6.0

0.8

Minimum+ - Average

0.0o3 0.5+01.31.

0.02 0:4+0?

0.04. 05+:
O.:o2:
0.010.01 o,50.3+0.1

0'.0o2 0.'3+0.1•

0.:03 :.4±0:. 1

0.03 . 4.0.3

.0 -6 6 .. :'•" "o•/:0.06 04+0 1

MP:C++.

<0.01~

<0. 0,11

311 is

Average

* see Figure 2.8"2.

• Maximum weekly average concentration.

+Minimum weekly average concentration; minimum detectable amount of
1 x 10-16 pCi/ml,.

++ MPC is 1 x 10-10 pCi/ml (10 CFR 20, Appendix B, Table II).

.1
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TABLE 12.8-5,.

DISCHARGES:OF RADIOACTIVITY TO .THE ATMOSPHERE.
1979(1l)

Radionuclide

Urani um*

131lI
3H

8 5 Kr,'

99T+

Alpha+

Curies Discharged

0.11
... 0.3

-5.1 ,200:

<10,500 ,

* Urani.um 'of -varying .enrichments; curie quantities. calculat•e..d.,us'in •g,,the
appropriate spe-ific activity for material released.

** Upper •l mit values based on direct, radiation measurements in the stack
ga:s strea ;and an assumed mi.xtire of noble: gases.

+ Unidenti fi ed alpha.

2.8-36
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TABLE 2.8-6

YEARLY DISCHARGES OF RADIONUCLIDES TOCLINCH RIVER 9 ' 10

Curies

9

Ia -oss
Year Zet a Cs.137 Ru-104 Sr-90 TRE__-Ce_ Ce-1 -4 Nb-95 .1-131 Co-60 I -3

r'o
il,00

1949

1950

1951

1952

1953

1954

1955

1956

1957

1958

1959

1960

1961

1962

1963

1964

1965

1966

1967

1968

1969

1970

1971

718

.91

214

304

384

A37

582

397

544

937

2190

2230

*440

470

234

95

48

40

16

77.0

19.0

20.0

9.. 9

6.4

22.0

63.0

170.0

89.0

55.0

•76.0

31.0

15.0

5.6

3.6

6.0

2.1

1.6

2.7

1.1

1.7

2.0

0.9

110.0

23.G

18.0
"15.0

26.0

11.0

31.0

29.0

60.0

42.0

520.0

1900.0

2000.0

1400.0

430.0

191.0

69.0

29.0

17.0

5.0

1.7

1.2

0.5

150.0
38.0

29.0

72.0

130.0

140.0

93.0

100.0

83.0

150.0

60.0

28.0

22.0

9.4

7.8

6.6

3.4

3.0.

5.1

2.8

3.1

3.9
3.4

77.0

30.0

11.0

26.0

11C.0

160.0

153.0
140.0

110.0

240.0
94.0

48.0

24.0

11.0

9.4

13.0
5.9

4.9

8.5

4.4"

4.6

4.7

2.9

18.00

23.00

6.70

24.00

85.0 0
59.00

13.00

30.00

48. P0
27.00

4.20

1.20

1.50

0.30

0.10
•0.10

:0. 20

0.0.3
"'0.02•

0.06
0.05

180.00

15.00

4.50

19.00

7.60

14.00

5.20

12.00

23.00
6.00

27.00

38.00

20.00

2.20

0.34

0.16

.0.33

0.67•

0.49

0. 2i:7

0.18,

0.02

0.0.01

22.00

42.00

2.20

18.00

3.60

9.20

5.70

15.00

7.10

6.00

30.00

45.00

70.00

7 70

0*71

0.07

0.33

0.67

0.49
o0;27:

0.18

0.o.02

0.01

77.00

19.00

18.00

20.00

2.10

3 '50

7.00

3.50

1.20

8.20

0.50

5.30

3.70

0.36

0.44

0.29

0.20
0.24

.0.91

0.31
0.54

0.32

0".21

6.6

46.0

4.8

8.7

77.0

72.0

31.0

14.0

14..0

15.0

12.0
7.0

3.0

1.0

1.0

1.0

0.8

12,247

9,473
8,945

*TRE - Trivalent Rare Earths (Less Ce)
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TABLE 2.8-7

RADIONUCLIDES IN THE CLINCH RIVER SEDIMENT .1972
9

pCi,/g

Cl-inch River..Mile

4.7

5.:8 -

8. 0

11. 0:

14.10

16.3

21 .5

51.6

Dgate•:--D t.' *

8/5,/72'

8/,5/72"

7/29-72

7/2291/772

7/129/72

7/29/72

8/12/72

ýCoA,6o.

- 3.,2

3.8

2.-0

1 .5

1.2

0. 8

.0.09

0.09

! Ru,-10i(3-1 0g6:i

0.9:

1-. 4

1 .4

0.9::

0:.4

0.5~

0.3

0.7.

Cs 41 3

25.0

59.0

22. 0

-24.0

7.0

8.0

0.09

-0.60.

(S..

f

2.8-38

* . .,,.....,....,.,...-.-.,-
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TABLE 2.8-8

d0

RADIOACTIVITY IN CLINCH RIVER SEDIMENT NEAR THE CRBRP

JULY 14, 1976(16)

pCi/gm, DRY WEIGHT*

Locatlon**
- Gross a

14.8 M-i 1.94+.46

14.8 M-2 2.21+.49

14.8 M'-3+ 2.74+.54

14.8 R-1 1.58+.43

14.8 R-2 4.10+.64

14.8 L-1 2.21+.49

14.8 L-2 2.57+.52

N)

Co
(.D

16.0

16.0

16.0

16.0

17.9

17.9

17.9
17.9

17.9

17.9

R-1

R-2

L-1

L-2

R-1

R-2

R-3

L-1

L-2

L-3

1. 40+. 41

3.74+.63

1.85+.47

4.91+.71

2.30+.51

7.34. 85

5.00+.71

2.66+.54

7.79+. 87

7.161.84

Gross *0

8.79+.46

13.55+. 55

22.25+. 68

10.61+.50

27.62+. 76

8.76+. 45

22. 94+. 69

6. 54. 41

28.60+. 77

6.69+.43

27.95+. 77

7.59+. 45

26.41+. 76.

22.69+. 70

8.05+. 46

21. 47+. 70

28.60+. 78

214i

.649+.060

.503+;043

.660+.066

.411+.023

.836+.034

.388+•.026

.582+.025

.253+.021

.919+.075

.3584.024

.865+.066

.447±.030

.906+.031

.889+.055

.474+. 026

.507+.030

.867+.032

ý214 pb

.507+.051

.496+.039

.501+.062

.396+.019

.850+-.029

.404+.022
,56o0.023

.277+.020

.779±+.065

.305+. 020

.744_+.060

.474+.031

.932+. 027

.848+.047

.430•. 022

.538+.027

.842+.027

2 12 Pb

.438+. 040

5V.67 027

.638+.041

.349;o .14

.948+.023

.427+.015

..605o+.016

.312+.015

.968+.046

.340+.015

.699+.046

.363±.•020.

1.043+.021

.876+.034

.334+.015ý

.587±.020

1.021+.022

225 a 228____2ZRa ZZAc.

.649+.060 .876+.168

.503+-..043 .664+..087

660+. 066 .859+. 124.
..411t.023 .594+.055

.836_+.034o- 1.229+.,065

.388+.026 .610+.054

.362+.025 .8704. 056

.253+.021 .562+.051

.919+.075 1.063+.120

.358+.'024 .466+. 043

.865+.066 1.050+.114

.447+. 030 .548+.062

.ý906±.031 1. 166-f. 067

.889+.055 1.169+.111

.474+. 026 .500+:054

.507-.030 .812+:061

.867+.032 1.357+. 080

208T1

.177+.017

.126+.021

.127+.008

.301+.015

.212+.010

.098+.009

.350+.034
.164+. 011

.364+.030

.148+.013

.319+.013
•334+. 025

.129+.010

.214+'0.12

.333+..013

212Bi .. .137 Cs

2.025+.o050

1.953+.039

9.866+.107

3.050+.036

533+.115 .913+.023

1.7.15+.029

2.-174+.031

2.138+.033

13.96+.114
2.3a05+. 032

12. 69OlO0

3. 029+..044

.968-+-022

1.963+.044

4.419+'.051

2. 604+A 037

1.499-.028

60Co

.600+.043

.228-+.023

.328+.034

.740+.022

180+.175

.532+.,021

.237.+.014

.474+.019

1.033+.047

.477+.018

.899+.041

.550+.024

.132+.014

.248-+. 034

.579-+.023

.422+'021

.184+.015

7.00+.443

7.451+.338

9.042+.459

4.469+-.191

16.14+-. 390*

5.010+.215

12.08+.301

2.847+.153

13.61+.519

2.886+.169

14.03+.476

4.807+.237

15.58+.357

14.64+.507

4.286+.211

9.451+.312

17.21+.386

9

5.303+1.07

* The error term reported is the 1-sigma counting error.
** CRM 14.8 = Proposed barge unloading facility.

CRM 16.0 = Discharge site
CRM 17.9 = Water Intake site

+ Soil sample taken approximately 50 feet from the shoreline.

Co D
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RADIONUCLIDES.IN
P

• TABLE 2.8-9.

THE CLINCH: RIVER WATER, 197-1::AND 1972(15)

Ci/liter (or 0 ljCimA)

.!9

Clinch
Ri.ver
Mile

CRM 23.1

Year

1971

*Qua~rter

1
2

3

:4

1972 1

2

3

4

CRM 14.5 1971 I

2

3

4

Str90

0.:70

0.27

0.42
0.52

0:50

0.50
0.50

0.50

1 .70.
1 .40

1.. 60
;2 .70b

110-
.1 .;40

2.10

1 ..20

•1 .50
1.00

1 20

0.50

Ceý.144

0.18

0.12

0.'40
0.50

0.40

0.20:
0. 10

0.20

0.08

0.16

0.70

0:. 18

00.20

0.10
0:..80

0.180

0.l18

0.19

0.47
0.11

Cs-137

0.15
0. 30":

0.05

0.20

O.10

0.10
0.10

1 .50

2.00

0. 90

0.

0.•60
0.50•

0. 60

1 .10

1 .30-

1I.10

0 .50:

0.80

0.60.

0. 30
O. 50

0.90

2x10

Ru-103-.106

0.80:.

0.70.

1 .70-

2o.1

0.80

0. 70

0. 20:

0:.90

1.90
1 .00i
4.80
3..00

0.70

0.:50
0.;50 i

1.20

2.10

0.50

3.30

2.20.

Co-60 Zr-Nb-95

0.40 I0. 19

0.*40- 0.-12

0.14 00

0.16 0.4

<0. 1o0 0 .05
0.,"20 l 0.:"0 4

0.2 o0.05

0.20 0.-02

0.80 0.t08

ý0i.90 0 .10
0.T30! 0.0o9

H-3:

990::

990

61570

2970
990

5080.-
6590

1590

2070.

990.

0
1972 1

2

3
4

0.407.
0.30
--0.. 50::

- 0.50.

•.0.60

0. 50:

1 .90
:1.80

CRMI4.5 1971 1

2

3
4

0.07
0.-10

0.'.'20,

0.07

0.09

0.30

0.05

0.03

0.10

0.08

0.04

0.03

1972 1

2

-3

..4

MPC**

'1.00 0.'10

1.30 .0.09

1.20 0.30

1.40 0.10

3001 lx10 4

0.70

0.20

0.40

1.10

lx10
4

0.50

-0.20

0.20

0.20

2070

1620

1000

1760

3 X104 6x.10 4 Ux10 6

* Indicates no readings
**I0 CFR 20, Appendi x B, Table II, Column 2

2.8-40
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TABLE 2.8-10

GROSS ALPHA AND BETA RADIOACTIVITY EXCLUDING TRITIUM FOR THE CLINCH RIVER WATER

AT KINGSTON, 1971 AND 1972
-9

pCi/liter (10 PCi/ml)*
9

Parameter

Gross Alpha-Suspended Solids

Gross Alpha-Dissolved Solids

Gross Beta-Suspended Solids

Gross Beta-Dissolved Solids

1971
Jan Feb Mar A May June July Aug Sept Oct Nov Dec

<0.2 <0.2 <0.2 <0.8 <0.2 <0.2 <0.2 <0.2 <0.2 <0.4 <0.6 <0.3

<0.2 <0.8 <0.2 <0.2 <0.2 <0.2 <0.2 <1 0.5 <0.8 <1.0 <0.5

<1 <1 1 4.7 <1 2 2 1 <1.8 2.5 <4 <1.2

10 10 6.7 4.7 5.8 3 4 3 4 5.2 <5 8

1972-"S

Parameter

Gross Alpha-Suspended Solids

Gross-Alpha-Dissolved Solids

Gross Beta-Suspended Solids

Gross Beta-Dissolved Solids

Jan Feb Mar Apr May June July

<0.5

<0.6

<0.4
<0.5

<0.4

<0.5

<0.2

<0.4

<0.4

<0.5

3.'3

<1 .0

<0.3

2. 4

Aug

<0.3
<04

Sept Oct Nov Dec

<3

5

<2

<4

<2

6
3
6:

2
6

7

5

<1

2

<1

5

References 17-27, 9, 10, 28, 29.
** MPC is 30 pCi/l for unidentified radionuclides (10 CRF 20, Appendix B, Table II, Column 2). 9:
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TABLE 2.8-11-

RADIONUCLIDE CONTENT OF CLINCH RIVER FISH WET'WEIGHT( 2 ,3
pCi/kg. .

ý9

1971

Sr-90 Cs-137 Ru,,106 %MPI*
1972

Sr-90 Cs-137

62 1815

%MP.I*

0.18
Whi te .Crappie 135 343

108 336

<180 <O.38

:<315 <0 .32SmalI mouth Buffalo

Carp :35; 43 0,.10

*Maximum Permissible Intake-- Assumes intake of radionuclide from eating
fi:sh to be comparable to a d daily intake of 2.2 liters of water for the
year contaýining the concentration guide level of the radionuclides in
question.

C

2.8-42
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TABLE 2.8-124"....Z

CONCENTRAT I ON. FACTORS FOR CLINCH'RIVER FISH
9

CF" ..=.. 0- -. W•
CF* - 0o Wet Weight Basis

w

197;1:
.Sr-I90 CsAV37

,14Z. 570

1972
sr"N ' Cs-" 37,

'67 61 7

NA -NA.

Whi te, Cra ppi e

Smalimouth Buffalo 114

NA

561

.NACarp 38 143ý

*CF

C

w

Concentration

= Concentration

= Concentration

Factor
of radioisotope in the organism

of radioisotope in the:,ambient: water

NA Not available

2.8-43

. -----. ~..'.~-.--..--~
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TABLE 2.,8-13

RADIONUCLIDES IN THE.CLINCH RIVER WATERt

1979W1)

jj

Location

C-2, CRM 23.1

C-3, CRM 14.5

Number of
Samp4es

4

4

4

Concentration of Radionuclidesof Primary Concern

Uvits of• •10. Cimi
90 137 ,06 .39rCsRu Co HRang Ie

Max.

Min.

Avg.

Max.

Ml n.

Agg.

Max.
Mi n.

0. 05

0. 100.06

0. 68
0, 16

0..40±0.: 31

0Oi14

N3
0o.

4 0.02

0.010•o

0.ak2O0. 02

0.05

0. 01.0: .03+.

0. 09 0 :... •01

0.0 ±0,. ..... : . 0 .0.1 .:

0.14 ý 0., O

0.03 0.01l

0o.08+0.:05i 0o.:0ot±o5.o05

0m23 0.05
0.:02 /0.0.2

720

590 '

650+~80
2,200

1",000

1 ,4400+700 i.
1 ,800.

1 ,400

1, 600+200::

MPC.

0.06

0.. 21

0.21

9

C-5, CRM 4.5

Avg .0.33+0.11

* Most restrictive MPC for each istope used :fcr c l•lulatingpercehn. MPC. The metod for calculating
percent of MPC for a known mixture of ra•i..nuc.11desis 4h iven.in.N$c.10 CFRi 20Appendix B.

704

00,w

OK>
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TABLE 2.8-14

URANIUM CONCENTRATION! IN' $SURFACE STREAMS

1979(1)

.-Station
Number*

Number" of
Samples

Units of 1O..o8

Maximum Mini -mum

P-1

P-2

C-3

C.4

CE 6
E- I

B-i

.Location

Poplar Creek

Poplar Creek

Clinch River

Clinch hRiver

C1ijnch River

East Fork Poplar Creek

Bear Creek

12

12

12
12•

12

12

10

0.7

0.8

0.5

:0.-5

1.6

3.7

<0.07

<0.07

<.0.•07

<0.07-

0.,5

1.5

. Ci V .- . . -

.<0.4+03

<0.•t.2

v0.260.3

<0.1

<0. 1

<0. 1

<0. 1
<O. 1

* .see Figure 2.8-8.

-ý5* MPC is I3x. 10 p~i/mi In all cases (for calculations for.a mixture of
uranium isotopes, see NRC 10 CFR 20, Appendix B, Table, Ii,, Colui"•r 2,
Foothote 4).

:2.8 45'
-------------------------------- .,-"..-,-.s
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-TABLE.2.8-1,5

DISCHARGES OF.:T RADIOACTIVITY T• SURFACE STREAMS$

197T(1)

j

Radioriucli de
l :37Cs

3

131.
10 6ýRu

9Sr.
99 c

Urani urn'.

23A'4
Alpha•*

Curies Disch ared

0.24

0..9.

77'1,770"'

0. 13

:7.3

0.002

0.0005

6. 01T1

9"

* Uranium mof varyingenrichments; curietquantities calculated usingthe.

appr pr iateý sieci'f ic activiity for matei-al released.

** Unidentified alpha..

.: 
Ž. ..--. .

- - - - - - - - - - - - - - - - - - - - - - - - - - -... ,-.,, .. "z-.
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TABLE 2.8-16

RADIONUCLIDE CONTENT IN CLINCHR.RIVER FISH

1979(1)

pCi/kg-Wet Weight

______238c238U 235U
2

234 _137_60_440 Hg % of,

Location Species*. 90Sr 23p 238 Pu 23Bu 235 23 4u 137Cs 60 Co 4K PI n A.L.+

CRM 5.0 Bass 2 0.03 0.02 0.4. 0.03 0.5 151 6 327 0.03 157 31
Blue Gill 7 0.05 0.02 0.7 0.16 1.2 77 4 4137 0.05 220. 44

Carp 5 0.01 0.02 0.6 0.08 0.8, 59 3 3525 0.04 199 40

Shad 9 0.05 0.02 6.2 0.34 9.2 66 5 2508 0.07 25

Crappie 5 0.02 0.02 0.4 0.04 0.8 56 4 2819 0.11 6' 13

CRM 12.0 Bass 9 0.06 0.03 1.2 0.23. 2.3 1.649 13 16.177 0.21 430 86
Blue gill 1 0.88 0.88 9.4 2.31 11.7 120 15 12876 0.'16 470 94
Carp .18 0.23 0.17 8.1 0.68 13.0 406 16 18976 0.17 102 20
Shad 47 0.26 0.03 104 0.79 135 416 20 7288 0.38 18.2 0.3
Crappie 14 0.03 0.10 1.3 8.50 3.1 683 14 18089 0.17 122 0.8

9CRM 20.8++ Bass 11 0.01 0.01 0.2 0.06 0.4 1252 9 3275 0.14 99' 20
Blue Gill 255 0.03 0.08 0.7 0.09 1.3 3955 92 3159 2.!20 219 44
Carp 57 O02 O; 03 0.3 0.08 0.6 502 17 3314 0.45 192 39
Shad 23 0.06 0.09 2.1 0.27. 3.3 513 82 ?668 0.2,3 24 5
Crappie 14 0.01 0.15 0.7 0.09 1.9 393 11 4021 0.14 45 9

CRM 25.0 Bass 7 0.04 0.08 1.2 0M23 1.7 219 12 23870 0.07 11 2
Blue Gill 7 0.07 0.70 1.9 1.40 5.2 153 21 20126 0.07 5 12
Carp 4 0.08 0.08 1.1 0.56 1.8 29 18 13875 0.03 109 4
Shad 7 0.07 0.07 2.4 0.33 3.3 32 7 10528 0A07 7.4 1

* Composite of 10 fish in each species.

* Maximum Permissible Intake - Intake of radionuclide from eating fish is calculated to be equal .to
a daily intake of 22 liters of water over a period ofone year, containing the one MPC of radio-
nuclides in question. Consumption of fish is assumed to be 16.8 kg/yr of the species in question-
Only man-made radionuclides were used in the calculation.

+ Percent of proposed FDA Mercury in fish action level of 500 ng/g; Mercury data included in this
table as a matter of convenience. (A.L. is allowable limit)

++ Average of quarterly samples.

2.8-47
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TABLE2 •,_817 ,

STREAM SEDIMENT SAMPLES
JULY/NOVEMBER 1979(1)

AVERAGE CONCENTRATION.(pg/g dry weight-basis)

Station U-- Hgý Pb Ni Cu

CS]1

PS2

!PS5

PS6

PS9

PSI 0

PS12

PSI5

PSI 7

PS18

PS19

PS21

PS22

CS20

2
17

5

14.

6

4

1.7

14

181

6

17

7

12

1.

<0.2

35
<0.3

11

3

3

<9

6
<13

4
21

<1

7
S0. 

2

33 30

63 135

48 88
54 1471

40 61
40o 79

44 75
43 109.

76 790
48 103

54, 120

68 110

65 157

37 26

15

110

31

45

92

29

34'

39
412

38

43
*8.1

44
65

Zn Cr Mn Cd Al Th

48 25 985 <5 26000 <40
163 219 600 <5 :93000 <40
103 60 360: <5 60000 <40
172 224 525 <5 52500 <40

82, 50 570 :<5 34500 <40
84, 717 810. < -34000 <40

104 98 .83 <5 43500 <40
97 62 523 <5 39500 <40

237 9,7 5-70. -<5 52000 <40
84 59 496 <5 36500 <40
95 88 ,422 <5 29000 <40

124 101 543 <5 73000 <40
103 88 513 <5 34000 <40
47 244 386 <5 26,500 <40

* 1 microgram of 238U has.0,333 pCi of radioactivity.

* Average of two samples; some results were below detectable limit.

2.8-48
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TABLE 2.8-18,-

RADIOACTIVITY IN SOIL SAMPILES' FROM• PERIIMETER' 'AND' REMOTE

MONITORING STATIONS"

1979(1)

pCi/g-Dry' Weight

Sampl i ng
Location*

Perimeter**

HP-31.

HP-32

HP-33

HP-34

HP-35

HP-36

HP-37

HP-38

HP-39

Average

Remote+

HP-5i;

HP-52

HP-53

HP-54

HP-55

HP-56

HP-57

HP-58

Average

90 137Sr CS
2 2 6.Ra 2 34 U 2 3 5 U 2 3 8U 2 38 Pu

.3

.3

.4

.5

.1

.2

.2

.3

.4

.4

1.0

1.5

1.8

2.6

2.0

1.8

0.7

1.4

2.4

1.5

0.9

1.7

1.5

2.8

1.5

1.6

2.3

1.4

1.7

1.5

0.9

0.9

0.9

1.2

1.1

O.7

0.6

1.1

1.0

1.0

1.4

2.1

1.5

1.1

1.1

1.4

1.0

1.3

0.4

0.3
0.3

0.5
0.4•

0.4.

0.3

1.1

0.6

.30

.62

.89

.57

.43

.32

.62

.38

.52

.01

.05

.02

.01

.03

.02

.02

.01

.03

.02

.Ol

.02

.04

.02

.03

.02

.02

.02

.02

.23 ,
•86.-

.21

.37

.31

.27

,.24
.90

.38

.25

.49

.76

.54

..32
..26

.49

.30

.43

-001
. 0012

•01;0.
.003

.002

-001

.001

...003

.002

.001

.001

•002

...001

2319'u

.02:

.01

.06,

.04

.03

.01

.02

.04

.05

.02

.03

.04

.02

.03

;9

.12

.38

.30

.17

.43

.21

.20

.24

S29

* See Figures 2 .8-2 and 2.8-3.
**A'verage of two samples.

+ One sample.

2.8-49
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TABLE.2.8-..19.•

LONG-LIVED GROSS, BETA ACTIVITY IN.-PRECIPIfTATION

1979(1)

Station
Number

Perimeter Area**

HP-31K

HP-32 M

HP-33 G

HP-!344 Wl

HP,35 B
HP-36 T.i

HP-.37 H

HP-38. E

HP-39 Ti

Average

Remote. .Area+

HP-751. N
HP-52. L,

HP-53

HP-54 C

HP-55 W.

HP-56 G

HP-57 D

HP-58 K

Average.

Location

err Hollow Gate

idway Gate

allaher Gate

hite Oak Dam

lair Gate

urnpike Gate

ickory Creek Bend

ast of -EGCR

ownsite

orris Dam

oudoun.Dam

ouglas Dam

herokee Dam

atts Bar Dam
reat Falls Dam

ale Hollow Dam

noxville

Number of
Samples Taken

41
27

26
26

27

2:7

28

44

43

27

26

27
28

30

27

37

-8
Units-of 10

pCi/ml*

0. 9+0.3
.7 '0. 3

11.0 1+0.3-,,

1. 0+0.3
10+0. 3

1.1 +0.4

1. 8+0.
-. 80+0. 2

1.2+•0.;5
1.:4+0.5

1 .4+0.5

1 . 5+0. i6

1.2+0.4

1. 7+0. 5

1.3+0.5

1.,1+0.5
1 . 4+0. 1

9:

('~.

9

*Weekly averaged concentration.

**See Figure 2.8-2.

+ See Figure 2.8-3.

2.8-50
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TABLE 2'8-'20

RADIOACTIVITY IN GRASS SAMPLES FROM, PERIMETER AND :REMOTE MONITORING STATIONS

1979(1)

(Units of pCi/g-Dry Weight)

Sampling
Locati on*

Perimeter

HP-31

HP-32

HP-33

HP-34

HP-35

HP-36

HP-37

HP-38

HP-39

Average

Remote

HP-52

HP-52

HP-53

HP-54

HP-55

HP-56

HP-57

HP-58

Ave rage

7 90 137 239 238 238 235 234Be Sr Cs Pu P U

13

10

10

8

4

10

10

6

19

11

14

14

13

12

12

20

26

16

16

.6

.6

.5

.6

.1

.6

.4

.3

.5

.5

..6

. 1

.3

.4

.4

.2

.3

.4

.3

.2

ND**

ND

.N3

.1

.1

ND

ND

.2

.1

.1

.1

.1

.2

.3

.1

.1

.1

.010

.001

.002

.003

.0.01

-004

.002

.003

.001

.001

.001

.001

.002

.002

•002

.001

.001l

.001

.001

.001

.002

.003

.003

.004

.001

.003

.0014

.0022

.0005

0003

.0005

.0003

.0005

.0003

.0008

.04.

.01.

.02

.03

.03

-03

.02

.03

.04

.03

-08

.02

.09

.01

.06
.02

.03

.04

.04

.010:

.004

..004

.ý001. 004

.002,

.008

004

.010

.003

.006

..005

.005

.004

.010

.08.

.36

03

.03

.04

.05

.03

.04

,.03

.09,

S.01
.O10
.011

.08

.03

.05

.06

.05

9

* See Figures 2.8-2 and 2.8-3.

** ND = Not Detectable.

2.8-51
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Station
Number*

1

2
3

4

5
6

7

8

9

10

1I

12

13-

14

IV5

16

17

.TABLE l2.8-21.

VEGETATION SAMPLING DATA

1979(,)

U; (Total) Concentration**
jkg/g (ppm)

Grass Pine Needles

0.1 --

0.1i 0.06

0.1 :0.,05

0.1 0.

o. i O. 3

0.1 0.2D

0.08 0. 09

0.1 0.1

0. 2 0:.09

0.1 0.1l

0.7 0.5

0.-2 0.2

0.1 --

0.:04

0.04
0.1 --

0.4 --

i

9

*See Figure 2.8-2.

* Average concentration of two sample

NOTE: Analytical results are on a dry

One pg of 238U has 0.333 pCi of

collections, January and July,

weight basis;

radioactivity.

2.8-52-
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TABLE 2.8-22..

50-YEAR DOSE .COMMITMENT FROMWNUCLEAR TESTS CONDUCTED

BEFORE 1971, NORTH TEMPERATE ZONE( 4 1 .

Source of Exposure

External exposure:

Short-lived

radionuciides*

Cesium-137

Krypton-85

Internal Exposure:

Hydrogen-3

Carbon-14

Iron-55
SStronti urn-9o

Cesium-137

Plutonium-239**

TOTAL+

.Gonads

65

59%

.2 x 1

4

12

1

26

170

Dose Commitment,
Bone-•Lining

Cells

-65 "

59 .

2 x i -4 .
2 x, 10 4

4

1'5

1

85

26

0.2

260

Bone
Marrow

65

2 x lo:

42 .. .1

12
0.6

62

26

230

19•

* Includes radioiodinee.

** Dose commitment to bone-lining cells has been
integrated dose over 50 years to bone.

STotal rounted to two significant figures.

taken to be equal to

2.8-53
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C f

:TABLE 28-23

PRO4E CT.ON: OF ANNUAL WHOLE-;,BODY D E TO U. S.
POPULATION"FROM.GLoBAL WEAPONS. TESTING. FALLOUT( 4 1 )

Year

1:96,3.

T969-

11980

1:990

2000

"Per .Capita DE,
:. mrems ;.•

19
6,.:9..
6.9

4.0

4.4

4.6

4.9:

0
2.88-54 .
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TABLE 2.8-24

DISTRIBUTION OF SAMPLING STATIONS IN VARIOUS RANGES OF

RADIONUCLIDE CONCENTRATIONS IN MILK, JUNE 1964-

00

Strontium-89
(pc/ Number of

liter) Stations

Strontium-90
(pc/ Number of

liter) Stations

Iodi~ne-131.
(Tpc.i"e Nubtr-ofliter)- Stati:ons

N)

0,

<5

5

10

.20

49

7

6

1

<1-9

10-19

20-29

30-39

40-49

50-59

60-69

70-79

4

6

23

17

10

2

<10 63

1

Cesium-137
(pci -Nuber of

liJter) Stati ons

<5-45 1

50-95 19

00-i45 24

5 50- 195 13

00"245 4

•50-295 2.

9

Barium-140
(pc/ Numbe.r :of

liier) Stations

<663

1

00
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TABLE:..2.8-25.

FREQUENCY QIO-STRIBUTION, STRONTIUM-90

CONCENTRATIONS IN MILK AT PMN.STATIONS

JUNE 1966, JANUARY-JUNE 1967

Stronti um-90
(pCi/li i.er)

Under 10

1966 e
:Number of Stations

1967
Jan tFb:. Mar.9 Apr.

i¸

MAY ~June

9. 24, ý- 21 25 25 25. 27

10-19

20.-29

30-39

41 36. :38 35 34o 35 34

10i

3

3

0

4

0

2

1- 0

3

O

2

0,

2.8-56,
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TABLE 2.8-26

FREQUENCY DISTRIBUTION, CESIUM-137
CONCENTRATIONS IN MILK AT PMN STATIONS, JUNE 1966

JANUARY-JUNE 1967

Cesium-137
(pC•i/i ter)

1966
June

Numbe" of stations,
1 967."

Jan. Feb•. Mar. Apr. 9
May' June

Under:50

50-99

100-149

56 62 62 62 62 61 61

6

1

.1

0.

1

0

1

0 0

2¸

.0..

2

-0

2.8-57
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TABLE.2,8-27

AVERAGE CONCENTRATIONS OF RADIONUCLIDES"IN MILK FOR EPA-PMN STATIONS
1972(46)

9,

Radionuclide

Strontium-90

Cesium-137

Concentration
(pCi/i iter)

.6

7

2.8-58
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TABLE 2.8-28

CONCENTRATIONS OF 1-131 AND SR-90 IN MILK FOR FIRST HALF 1972, IMMEDIATE ENVIRONS( 1 5)

pCi/iliter

9

U,
r&

Wee'

N:.

2

13

S

.6

7
,8

9

10

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

" Blair Broadacre
-1731 Sr-90 ' 1-131 Sr-90

BOC 7.2

BDC 9.0

53.7 .9.5

26.7 9.5

11.9 8.1

BSC 8.6

BSC 7.2

BDC 9.9

BBC. 7.2

BDC 3.6

BDC 12.6

BDC 11.7

BDC 11I.3

130.0 27.9

43.9 15.8

BSC 17.1

BDC 14.4

BOC 9.5

BOC 10.8

SOC 8.6

11.3 9.5

BDC 18.8

BDC 10.4

NA NA

BSC 6.3

BDC 9.0

soC

BBC
BDC

4.5

4.1

4.5

BDC 13.9

BDC 5.9

BDC 6.S

BDC 3.2 B0C .12.2

BDC 5.9 BOC 7.2

BDC 4.5 BSC 9.0

BSC 3.6 BOC 6.8

BSC 4.5 BOC 6.3

BDC 5.4 BSC 7.7

BSC 2.0 OC .8.1

SBC 4.1 BSC 10.1

BSC 2.8 BOC 5.0

SOC 3.5 SOC 7.7

BSC 3.9 12.1 7.2

BSC 5.4 SDC 7.7

14.9 7.6 11.1 8.6

BSC 2.4 BOC 2.7

BSC 4.5 SBC 6.3

BOC 3.6 SOC 6.3

BSC 4.1 BSC 9.0

SBC 4.1 BOC 6.3

BOC 4.9 BSC 3.6

BDC 4.2 BSC 5.9

15.2 5.4 BSC 6.3

BSC 3.1 BSC 4.5

BSC "4.5 BSC 5.4

BCC 8.6

BDC 9.0

BDC 10.8

BSC 9.0

SOC 8.1
BSC 8.6

BOC 7; 2

BBC 7.2

BOC 8.1

BOC 8.6

BSC 919

BDC 7.7

BSC 10.4

BDC 14.9

BSC 7.2

BSC 10.8

BSC 11.7
SIDC 9.5

BIOC 6.2

BSC 15.8

BOC 19.4

SBC 14.0

BOC 13.5

SOC 12.6

BDC 10.8

BSC 13.9

BSC 16.2

BDC • 8.6

261-8 9.9

29.8 _12.6

11.9 -9.9

12.7 12.2

BSC 10.4

SOC 7.7
SOC 7.2

SOC -9.9

BOC 12.6

BOC 12.6

11.7 14.4

16.4 15.3

11.0 11.1

12.3 13.1

BDC 13.5

BSC 13.9

BSC 9.9

BOC 11.7

SOC 9.5

SOC 12.6
ODC 20.7

SOC 12:.6

BOC 13.9

BDC 15.3

BDC 18.9 8VC 17.1

BOC I. 1 BSOC 211.2

BSC 12.6 8VC 9.9

BOC 10.4 .BDC 11.3

SDC 13.9 BWC 22.1

BDC 15.8 SDC 6.8

BDC 12.6 BDC NA

BDC 12.2 BBC NA

BDC 15.8 BSC NA

BOC 12,2 BOC 17.1

BOC .15.3 BCC -5.9

BSDC 12.6 BDC 17.0
BDC 14.4 66.9 17.6

23.9 9.9 64.7 25.2

22.5 10.8 SOC 21.2

10.4 15.3 15.0 19.4

BSC 14.9 BDC 16.7

BSC 16.2 SOC 13.9

SOC 9.5 ODC 24.3

BSC 1.9:4 BDC 14.9

BDC 16.7 BSC 14.4

BSC 15.8 SOC 14.8

SBC 15.8 SOC 15.8

BSC 13.:1 SDC 12.6

BSC 11.7-1- BDC 15.8

BSC 13.5 8DC 23.9

BOC 10.8

SOC 12.2

BOC 20.3

BSC INA

BSC 6.3

BSC 18:9

•SOC 15.8

BDC 16.2

SPC 16.7

BSC. 11,7

BOC 19.8

BOC 25.8

34.4 23.4
35.7 .29.3

18.1 21.1

13.8 18.0

SOC 23*9

8PC 18.0

SOC 20.7

BSC 20.7

13.7 19.8

SOC 18.9

SOC 22.9

SOC .18.9

BSC 19.4

BOC. 18.9

Cl inton Na-.y Lee Oliver Sprircs Poplar Sorlnqs Robirson Crossroad White Winr -

SDC = below detectable concentration '(10. pCi/liter)

NA - value not available

1-..

Co-



4

iJ,

TABLE 2.8-29

CONCENTRATIONS OF 1-131 AND SR-90 IN MILK FOR SECOND HALF 1972, IMMEDIATE ENVIRONS. 1 5 )

pCi/iiiter

co
Ocb0

;'eek Blair - Bro-cicre Ci ntor.
'-. 1-131 . Str-90 -131 Sr-SC• I31.

27 B C. 8.1 BC ." 3. "BDC 7.2

28 • o.C •8.6 "BC 3. BDC

29 BDC 6.3: BOC .3. ""8C 7.7
-31. b. BC -9.9 BDC 2.C0 BOC .59

3' BDC .. 8.1 BDC 4.9 WC 6.8

32 BDC 7.2 ,OC" 3.9 MBC. 5.9

13 BOC 8.6 SOC 6. ADC 5.9

34 BDC 5.4 . :DC 2.0 SBDC 2.0
.6 'BC 6.7 BDC 2.9 SOC 4.3

3-6 BDC 7.7 SOC 4.5 . BDC 7.7-

3' BDC 4.0 BDC 3:7 :WDC 6.3

36 BDC .4.5 SOC 2.5 BDC 5.2

39 4.C 4.9 ODC 2.0 8DC 5.9

40 BDC 2.1 BDC 4.5 soC 7.2

41 BDC 4.5 BOC 4.5 ODC 6.3

42 BDC 4.9 SODC 3.6 BSC 5.

43 BSC 4.5 ,BDC 3.8 BSC 3.2
44 SDC 2.0 BSC 2.0 BOC 2.0

45 BDC 10.8 BSC 4.5 BSC 4.9

46 8SC 5.9 .SDC 4.5 BDC 6.8

47 NA NA NA NA NA NA

4e BSC 4.5 BDC 2.7 BDC 4.5

49 BSC 5.4 SOC 5.9 BSC 6.8

50 BDC 5.4 BSC 3.6 BSC 7.2

51 BSC 4.5 SOC 4.3 ,80C. .4;1

52 NA NA NA NA NA

•SC 26.1 SOC 10.4

13.9 BOC 16.2

C '1 S .BC 117.
r1Z 176 SO6C, 139,

ErC 11.3 BDC 171

sbOC 'A BOC 16.7

sOC 7.2 BOC 10.4

-SoC 10.8 SDC 16.7

SCC 14.4 BOC 10.8

BCC 9.5 BOC 13.5

5CC 9.9 .BBC %A

sCC 9.9 BOC 11.7

: NA BDC 11.3

tA NA BDC 13.1

N " NA BDC 13.9

N NA BOC 11.7

NA NA SOC 2.8

NA NA BDC 14.4

SOC 5.0 SOC 10.8

NA NA .NA NA

tOC 8.1 BSC 11.3

BOC 10.8 BSC 9.0

S0C 11.3 BDSC 11.2:
SOC 8.M6 BOC 13.6

Nd NA NA NA

OC. 1.4 FCC .18.0 BOC 13.1

sO-C .7 . OC 18.5 .SC 18.0
SBC 12.16 f f:OC 25.7'. SOC IS.9

8OC 13.v 1 SC .21.6 BOC 22.5

S MC 17 - 9CC 24A8 SOBDC 18..9 •
B -C 12,.6. WOC.. 4.9 BSC .14.4

BOC I a-.9 1OC 2 0.-? SOC 15

SOC 9.5 50C 19.8. B Mo ' 41.

BOC 12.6 :FCL 19.l4 SOC 1:

SOC 1 3.;1 - SOC 17.1 SOC 20.7:
BOC 9.0 OC8 15.3 SDC 18.,5

:OC .Iy3 SDC 20.3 SOC 16.2,

BSC 9.9 SOC 14.4 BSC 7.2
SOC 15.3 SOC 13.5 BDC 17.1

SOC 8.6 SOC 18.0 BOC 17 1

SOC 14.A4 SDC 13.1 BDC .16 7
BOC 13. 1 SOC 18.9 SDC .13 1
BOC 5.8- SOC 9.9 SOC .. 2.8

SDC 9.9 SOBC 10.4 SOC 13.1

BDC 12.6 SDC 8.6 SBC 14.9

NA NA N A N A NAA NA
SOC 11,3 SOC 7.7 SOC 9.9

BOC 9".o s0 C 6.3 BDC MI.&.

BBC 135 SO0C . 9. BSC 12. 2

-BSC 10.9i' .C 9.1 BSC N4A
NA NA . NA NA NA NA

Nýarncv tee Oliver I rin,5 EE9S .4Si.O9s Robirtpn Crossroad White ý.4i'n
_ ~1q1 ~ ~ r41

SOC -below detectable:corcentration (10 DCi/liter).

NA - value not available. 0.
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TABLE 2.8-30
CONCENTRATIONS OF 1-131 ANDSR-90.IN MILK FOR1972, REMOTE ENViRONSC15

pCi/I ter

9

Week.
No.

1

3

4

5

6

It

9

-10

11

.13

14

15

16

18
19.

20

21

23

24

25

26

28

29

30

31

33

34
35

36

38

39

40

41

43

44

45

46

48

49

50
ý I

Rockwood
1-131 Sr-90

BDC 23.4

BDC 9.9

BDC 19.8

BDC 9.0

BDC 6.8

BDC 11.3.

BDC 11.3

BOC 11.1

BOC 5.4

BIJUC IIDC

ISIIC /..;

Sevierville
1-131 Sr-90 Watts Bar

1-131 . . Sr-9U

BOC

BDC

BDC

BDC

BDC

ItIXI

NA

110C

80C

BDC

6.8

9.0

10.4

9.5

9.5

NA

8.1

2.8

4.4

BDC

12.1

BDC

- II I:

noC

SOC.

BDC

BDC

•BDC

'6.3

NA

12.1

12.6

6.3

7.7.

7.7

2.2

6.3

104:2

NA

13:8

BDC

SOC

B-7

BOC

BOC

BOC

12.2

ISIJC

NA

930

6,3

m

821

7.7

6.3

5.9

BDC = below detectable concentration (10 pCi/liter)
NA - vahir not avallahlp

'i,9

1'9
0

2.8-61
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TABLE 2.8-31

SUMMARY CONCENTRATIONS ,OF SR-90 AND 1-131 IN RAW MILK FOR 1971 AND. 1972(2 3)-

pCi/liiter

9 .:

1•131
No. of *
Samples Max Min Ave

Sr-90

Max Min AveLocation

Immediate Environs

Remote Stations

389

38.

1971

21 <10 <10.1

<10 <10 <10

32 24 911.4

15 6.8, 9.4

Immediate Environs

Remote Stations

396

39

.1972

130 10 <11.4+0.84+

:104 10 <10+2:.5

29 2.0
.2 + 0 ++

10.9+0.,30
8.6+0.•65+

*APpliCable NRC Standard
is v4a,:mil-k.

A*Applitcable NRC Standard.
is via milk.

+95Z Confidence Level

++38,samples analyzed

(1 MPC). is 300 pC./l, assuming all water intake

(1. Npc) is O pci/l, assUmrng all water i ntake
9

2.8-62
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TABLE. 2.8-32

* CONCENTRATIONS OF RADIONUCLIDES IN MILK FOR THE 12MONTH.PERIODS ENDIG

DECEMBER 1971 AND DECEMBER 1972, SELECTED TENNESSEEiPMN STATIONS (50-52)

pCi/liter*

19

Type of
-Sample

1971 -
Sr-90 Cst-37Location

1972 . -
Sr-90 \Cs-137

Chattanooga,%Tenn.

Chattanooga, Tenn.

Clinton, Tenn.

Kingston, Tenn.

Knoxville, Tenn.

Pasteurized

Pasteurized.

Raw

Raw

Pasteurized

9

.8
9+

7+

7

1O.ý

15

14+

10+

I I

,8

10

:10

10

7

10

1.2

.7

.8

Average++ 8.0 12.0 9.2 8.:8

Yearly averages

**Pasteurized milk network stations. All
part of the state or national network.

+Pasteurized

++ Applicable NRC standard (MPC) for 90Sr
intake is via milk. For 13 7 Cs,, the MPC

other sampling locations are

is 200 pCi/l, assuming all water

is 20,000 pCi/l.

.19

2.8-63
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lTAB LE 2.8-331
I

STRONTIUM-89 AND. IODINE-131 IN MILK

JANUARYl•• 972, . .

Sampling- Location

Calif: :Del Norte (State)-

Mendocino (State)

Colo-: Denver (PMN)

East (State)

Northeast (State) ..

Kans Dodge City (State)

Wichita (State)

La New Orleans (PMN)

Tenn: Fayettevill] e: ($tateO)

Utah Salt Lake C ity (PMN)

Wyo: Laramie (PMN)*

Stronti u0089
(pCi/tite r)

9. . •
17

Iodine e31*
(pi/liter)

44 (2).*

:'26 (2)

17

20

9,

6

20 (2)
39. (2)

* Attri-buted to atmospheric nuclear 'detonation 4y :the!-Peoples Republic
of'China on January 7, 1972.

*1 Number in parentheses indicates number of samples.

,,'>

2 8 6~

~7
.,., -

.... - - v::....:. . V
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TABLEIl 2l8-$34"

CONCENTRATION OF " IIN `MLK*

1979

Station Number of
Number Samples

Immediate EnvironsA

1 45

2 48

3 46

-4 45

5 48

:6 46

7 46

8 45

Average

Remote Environs.A

51 8

52 8

51 7

56. 3

57 10

58 8

Average

Units of 10O
Maximum Mnimum-+

liC i rrg

0.45

1.20

0.145

0.45

8.00

1.40

7.00

8. 0

<0-'..4

<0;45

<0.45

<0.45

<0.-45

<0.45

<0:45

<0.45

<0.45

<0.45

<0.45

<0..45

<0.45

<0..45

<0:4•5

<0. 45

<0.45

<0.45
<0.45

<0.45

<0,. 45

<0.'47+0. 03

<0.45

<0.45

<0.61+O. 31

<0.50+0.,05
<o0.•60o+o. 28,
<0.61 0.30

<0..52.+0.06

. . . '0

<0.45

<01.45

<0. 45

:<0.45<0.455
<0.45

<0.45

ComParison
-with

Standard++

-7'
3 x 10 Ciim

3 :x l0O pCi/mi:

-7 pC m

3 x 10 pi/miT

3 X 10 pci/mi

3 10"7 pCi/mi

-7

3 x, T .pCi/mib.

3 ' i 7 d~/m
3",x TO7 p/il

3x io0 pCi/mifi

.3 x 10b pCi/mil:

3 x 10~ 7PCi/mi:

9:

*:Raw milk samples, except for station 2 wI

** Numerically equals 1 pCi/1.
131

+ Minimum detectable concentration of .

++ Applicable NRC standard (I MPC) assuming

A See Figure 2.8-16.

AA See Figure 2.8-17.

hich'is a dairy.

is 0. 45

1 liter

x 10O"9 pCi/mi

per day intake by infant.

2.8 ;65- , • •- - -• j I6 : . .& .I, I
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TABLE2.-8W35

C0NCEN1RATION OF 9 0S.IN.MILK*

1979

Units of. 10.pCi/ml-*
MaxImum M'Minimum+ .'AVerage

Station
Number

Number of
Samples

Immediate EnvironsA

1. 41

2 46

3 44

4 40

5 45

6 45

7 44

Compari son
With

Standard++-

2 x_ l CI/m

-72, LT 10 pCi/mi

8 43

3.7

3.0

3.4

3. 1

4. 1

4.1

4.0

3.4

2.3
2...1

1 .8

4.1

1.8

0.9

0.7

0.97

0.9

1.2

-.4
0.9

0._9

1I.4,

1., 6

0:.9

Average

Remote EnvironsAM

51. 8

52 7
53 7
56 3

57 10

58 8

2.6t0.2

1 8+0.2

1 .7L+0.2_

1. 9+0 2

2. 1+0.
4.3 +0. 5

2 ..2+.0.12

3.1+0.3

2.5+0.; 1

2. 8+0,. 5
1l. 5+0. 5

1 .3+0.3

1.66+0.3

2..6+0.5

1.4+0.2

1. 9+0.5

2

2

2
2

2l

21

X

X
X

k

X

71

7'-1 -

7,

-7

i- 7
10

107

i- 7

pC i/mi

pci/mi

"p ..i .ii

1iC i/nil'/•

:9

2

2,

2
:2
" 2

Average

* Raw milk samples, except for station 2

** Numerically equals I pCi/l.

which is a ldlair:y.

Minimum detectable concentration of. 9 Osr iS 0.5 x iO•9pCi/mi.
++ Applicable NRC standard (1 -MPC) assuming all beverage s milk.

A See Figure 2.8-16.

AA See Figure 2.8-17.

~Ii
2.8-66

- -- 77- -L- - I -L- --

- - - I~ ;>¾-



.AMEND.. IX
OCT. 1981,

TABLE 2.8-36
S O.,r IN MILK,

pci/i iter ..7

Station.

Knoxville

Chattanooga

Memphis

U.S. Average

not gi'ven

1979

3'.2

Jan thru Se'pt.ý
1~980,-

.4. 3

not given

not gi ven

4.0

4.8

6.5

3,.6

1..5

2.9

'2.8-67
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C

TABLE .2.8-.37
13 7 Cs CONCENTRAT.ION ..IN DEER SAMPLESM1 )

pCi/kg Wet Weight.

Location

On- si te

On-site

Number-,of,
SiP, es.

20

3

MaXimumi.

:589.

548
95

:ýAverage

264ý

9

-~~~ ~~ - - -* - --
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( TTAB LEG .- 38

EXTERNAL. GAMMA RADIATION MEASUREMENTS

1979(1

Station Number of Background.
Number Location Measurements Taken "jR/hr mR/yr

-Perimeter Stations*

HP-31 Kerr Hollow Gate 172 5 9.9-1,.3 87+12.

HP-32 Midway Gate 10 9.82.2 -86+19

HP-33 Ga11aher: Gate 12 9.3+1,5 82*13-
HP-34 White Oak Dam..,* 1 11.4+2,.0 -.10 0+8•
HP-35 Blair Gate 12 9.9+1,9 87+17l

HP-36 Turnpike G.ate 11 8. 71.5 76-t+1 3ý,
HP-37 Hickory Creek Bend 12 8.5+1.2 75+1f
HP-38 East of EGCR 12 8.6*1.2 726+1
HP-39 Townsite 12 8.2+1.7 7l±5- 9a;

Average 9. 4+0.7 82+6
Remote Area**

HP-5I Norris Dam 2 5.6+0. 5 .49+4

HP-52 Loudoun Dam 2 7.1+2.2 62+19

HP-53 Douglas Dam 2 5.7+5.5 50+48
HP-54 Cherokee Dam 2 5.4+5.3 47+46
HP-55 Watts Bar Dam 2 6.1+1.0 54+8
HP-56 Great Falls Dam 2 6.0+0.1 53+1
HP-57 Dale Hollow Dam 2 10.3+5.8 91+51
HP-58 Knoxville 2 11.0+4.3 97+38

Average 7.2+1.6 63+14

* See Figure 2.:8-2.

** See Figure 2.8-3.

28-69 • .,,.R • •:

- - • • ••• • •'' g ;•,•'..:'-.',.;, V A"t> .- .% .' -:• •T] :•7 :•:-.•• :•, • :• ;•,•.•='=-,'ac;•;•• • •;
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TABLE 2.8-39

SUMMARY OF THE ESTIMATED, 'RADIATION DOSE COMMITMENT 1TOAN,
ADULT INDIVIDUAL DURING 1979 AT LOCATIONS OF MAXIMUM :EXPOSURE.

Pathway Location.
Dose

Tota•l Body.

Gaseous Effluents

All pathways

Terrestrial food chains to milk

Liquid Effluents

Aquatic food-chains to fish

Drinking water**

Direct radiation along water,

shores, and mud flats+

(MilI irem) .... .
Critical .Organ

51.1 (lung)*

7.3 (bone)

-4

0

Nearest resident
90Milk -sampling station numbern. 6 .:(9Sr)

90Clinch River (9Sr)
%90.Kingston, Tennessee.( Sr).

In Clinch 'River, downstream from
White Oak Creek near:experimental .

Cs .field Pplots

o0. 5*
0.2

.0:.72

0.7

0.05:

6..6

35

2.3

.(bone)

(bone)

9

6."l:6 (total body)

* Uncertainties in these calculated doses may be as much as:300Opercent.

* Based onlthe analysis of raw (unprocessed) water;
+ Assuming a residence time of 240 hr/yr.

NOTE: Average.background total body dose in the U.S.( 3 7 is !106 'Jrem/yr.

fxn'

00

0 r 0 •
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TABLE 2.8-40

INCREMENTAL POPULATION TABLE IN THE VICINITY OF ORNL~1 '

Distance, Miles
Distance, Km

0-1 1-2 2-3
0-1.6 1.6-3.2 3.2-4.8

3-4.
4.8-6.4

4-5
6.4-8..0

'-I

Direction

E

ENE

NE

NNE

N

NNW

NW

WNW

W

WSW

SW

SSW

S

SSE

SE

ESE

0

0

0
1 ,46.1

1 ,490

0

0

0

0

0

0

0

0
1,374

0
0

-5-10
8-16

3,059

0

9,713

13,780

5,578

1,495

1 ,073
587

666
622

733

721

943

7,277

1,167
6,096

10-20
16-32

44,880

27,460

12,480

4., 362

2,177

0

4,;804:

2,971

13,100

9,862

1,840

2.,055:

8', 742

15,290

4,- 304

5,343

20-30
32-48

100,500

74,690

7,167

11,190

1,441

1,152

1,538

1,543

4,595

3,495

1,909

7,897

7,309

4,091

15,010
:36.,020

30-40
48-64

11,790

18,720

4,392

12,670

2,223

4,559

1 ,896

S0

9,038

4,562

3,962

21,580

6,560

469

46

4,132

40-50
64-80

12,390ý

13,870

7,476

6,11.9

4,508

4,676

7,552

4,151

7,318
4,204

8,578

10,530

1,222
0

0

6,840

9

7-1 m

Coh

TOTAL 0

0

0 4,325 53,510 145,670 279,547 106,599 99,434

0 4,325 57,835 203,505 483,052 589,651 689,085
CUMULATIVE TOTAL 0
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TABLE 2.8-41

PARTIAL LIST OF COSMOGENIC NATURAL RADIONUCLIDES PRODUCED IN AIR 79

RadionucI i.de

10Bl Be

2 6 A1

3 6C1
81
14C

3 2 Si
3 9 Ar

3H

22 Na

35S

7 Be
3 7Ar

3 3 p

32p

2 8Mg

2 4 Na

Hal f- Life*

2.5 X 1.0 years

7.4 X 105 years

3.08 X 105 years

2.1 X 10 years

5730 years

280 years

269 years

12. 262 years

2.62: years

Main Radiation*

p+ 555 keV

1.17 MeV; y 1.81 MeV,
513. keV

87.9

53.6
35. 1

days

days

days

24.4 days

14.28 days

21.2 hours

14.96 hours

2.87 hours

p 71.4 keVY

K-x- ray

. 156 keV-

8 210 keV

p 565 keV

p 18.6 keV

P+ 0.545, 1.82 MeV; y 1.275
MeV, ,5.11 keV

1 167 keV

(E. C.) y-477 keV

K-x-ray, Bremsstrahlung to
0.81 MeV

P 248 keV
8 l.710 MeV

0 0.459, y 1.35, 0.031,
0.95, 0.40 MeV

P 1.389 MeV; y 1.369,
2.754 MeV

P 3.0, y 1.88 MeV, y 1.6,
2.17 MeV

P 1.48 MeV; y 1.26 MeV

P+ 0.635 MeV, 511 keV

1.91 to 3.45 MeV, y
0.246, 1.27, 1.52 MeV

p 4.91 MeV; y 1.6, 2.17
MeV

8+ 2.48 MeV; e 0.142 MeV;
y 1.17, 2.12, 3.30 MeV;
0.511 keV

Main Target
Nucli des

N, 0

Ar

Ar

Kr

N, 0

Ar

Ar

N, 0

Ar

Ar

Ar

Ar

Ar

Ar

Ar

Ar

Ar

Ar

'Ar

Ar

9.

38s

31Si
18 F

3 9 CI

381C

2.62

109.7

55.5

hours

minutes

minutes

37.29 minutes

31.99 minutes

* Half-lives and decay characteristics

radionuclides
of atmospheric cosmic-ray produced
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TABLE 2.8-42'

-ANNUAL AVERAGE GENETICALLY SIGNItFICANT. DOSE* TO THE

POPULATION IN EASTERN TENNESSEE DUE TO NATURAL RADIATION,

-MEDICAL RADIATION, AND MISCELLANEOUS RADIATION

Source of Exposure Annual Dose. (mrem/r).

Natural Radiation

External Component

Terrestrial Gamma 46

Cosmic "31

Internal.Component

PrimordialRadionuclides4.0:
87''ýRb
2•38 U/Series
2 3 2 Th Series

Cosmogenic Radionuclides

3H 7Be
22N,
14Na

19 . . ::i :
.0.4,%

6-

2

T9

0.009

0.02

2. 2'

Subtotal

Medical Irradiation

Diagnostic

Dental Radiography

Radiation Therapy

Nuclear Medicine

107

20
3(87)

2.6

0.4

Subtotal 26

Miscellaneous other sources*"

TOTAL 27

Equals whole body dose.

** Includes radiation from TV, consumer products and air transportation.

2.8-73
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TAB LE &.-43'.

NkON-SER-IE-S PRIMORDIAL ,NAT-URAL, RADI JCLIES

Radidonuclde

Potassium-40

Vanadium-50

Rubidium,87

Cadmium?-1:13
Indium't15

Tel Iurium-123

Lanthanum-138
Cerium,-142

Neodymi umr-i144

Samarium-147

Gadol inium-i.52

Hafnium-174

Lutecidur.-176

Rhenium-187

Platin•um-190

Plati.num-192

Bismuth-209

Hal f-Life
(years)

1.26

6

4.8

>1 .3

6

1.2
1.12

>5

1.4

1, 05
1.1.

2.ý0

2.2
4.3

6.9
1

>2

X

x
x
X
x

X

x
X

X

x

x

x

X:

X
X

X

x

X

X

(O9,1015

1015101

1oi4
1013

1015

161

10151
1 14

10lOým
100
1010

loll
101510181 018

Isotopic
Abundance
(percent)

0. 0118

0..25:
27.85~

12ý.26

95. 77
0.87

O..089
•11].07,

23.87

15.- 07

0. 20
0.,.163
2.:60.

62.93

0.0127

0.78

100

"Eliemental ,
.Abundance,! in
Crusta1 iRock

(ppm)

2..09 X.101

135.

90

0.2
0-. 1.
0 :.002

30

60

28

6.0
5,. 4.

3

0.50

0.001

0. 005

0.005

0.17

Concentration

in
Crustal. Rock

17
4 X i0o7

2

4X 10-8
6 X 10 -7

<3 X i0O"5

7 X I10

10.0

3 X 10-

7 7
2: X, 1

'9

( .
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TABLE 2.8-44

DOSE EQUIVALENT RATES CALCULATED FROM MEASUREMENTS INSIDE TEST HOUSES IN THE OAK RIDGE AREA*

Quarter
2 3

(Winter 19.78) (Spring 1978)
4

(Summer 1978)

Average
Microrems
Per Hour+

Average
Millirems
Per YearLocation (Fall 1977)

Knoxville

Oak Ridge

Kingston

Clinton

Oliver Springs

Lenoir City

Powell

Miscellaneous
towns

10.2

9.9

9.9

10.1

9.2
9.8

9.4

10.4

+

+

+

+

+

+

1.8•*

1.7

1.7

1.1
0.7

1.8

0.7

2.1

9.1
8.5

9.2

8.8

7.9

8.4

7.9

10.2

+

+

+

+

+

+

+

+

2.6

1.0

1.6

1.3

0.0

1.9

1.1

1.4

8.5

7.9

8.7

8.1

8.6

7.6

8.0

9.6

+

+

+

-+

÷

+

2.1

1.4

0.5

1.4

1.6

1.4

1.0

O. 8

9.6

9.1

9.4

8.9

8.6

8.8

8.4

8.8

+F

+

+

+

+

+

4

+

2.3
1.9

2.2

1.9

1.4

0.8
1.-1

9.4

8.9

9.3

9.0

8.6

8.6

8.3
9.7

+

-+

+

÷

+

-I

+

+F

0.7

0.9

0.5

0.9

0.5

0.9

0.5

0.7

82

78

82

79

75
.75

73

85

9

(82)External whole body dose,
** Standard deviation of the

+ Standard deviation of the

i.e., from penetrating radiation.

average of TLDs per quarter.

average of the four quarters.

-D n

C-i.
H. m

o~-
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TABLE 2.8-45

CHANGES IN DATA PERTAINING TO DIAGNOSTIC

X-RAY PROCEDURES IN A SIX-.YEAR PERIOD,

UNITED STATES OF AMERICA, 1964 AND 1970(84)

Increase
1964 1970 (percent)

Number of persons having

x-ray examinations 108 X 1O6 130. X 10 +20
6 6Number of x- ray procedures 173 X 10 212: X 10 +22

Number of films' exposed 506 X 10 661 X,10 +30

Average number of films

per examination 2.2 2.4 + 9

Fraction of thoracic

examinations with:two

or more films 31% O 47% +52

Mean ratio of beam area-to

film area (in hospitals) 1.9 1.2 -37.

Estimated mean skin

exposures for posterior-

anterior and anterior-

posterior views of the

abdomen 480 mR 620 mR +29

Mean skin exposure per

dental film 1140 mR 910 mR -20

I.
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TABLE 2.846 "

ANNUAL PER CAPITA DOSE TO BONE MARROW,: USA( 8 5 )
i(mrem)

Type of. Exami nation

Hip and femur.

Pelvis

Lumbosacral. joint

Lumbar spine_

Urography .

Stomach, upper GI tract

Small intestine

Colon

Abdomen

Cholecystography

Dorsal spine

Lung

Lung (photof 1 uorography)

Head

1964

0.-7
.1.4 .....

4.0

ý6.7

17.9

0.7

1•3.7

2.0

1970

.0.7

l, 1.- 1 1

.57

8.1

3. 72. 59

3.2

3.2
1 : . : .6:

9

Other l"8.1;4. 13.7

103Total 83

2.8-77
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TABLE 2.8'&471

CURRENTLY:AVAILABLE:PRODUCTS CONTAINING RADIONUCLIDES( 7 9 )

Activity or "
Massoprimer Product

-.Products Muclide_ A pprOXi mate Values ),

1. Radioluminous products

(a) Radionuciide contained in
paint or plastcr

(1) Timepieces

(2) :Aircraft |instruments:

(3) Compass•.s

(4)Yinstrument dls and
mariers-

(5)InstrImnts. signs.and
indicatbr"S'

(6• Thermostatdials and,.
:pointers

.(7) Aiutoimobiele lock
illuminators,

(8) Autouobi• l eshift- quadrants

(9) Bell Pushes
(10) Stpedoc-eters

(1)) Ries, for underwalter
watches

(12) Fishing, yights

(13) uSpirictlevels d

(b) Radionucl ids -contained in

(1) Timepieces

ý(2,) Or~dinary compasses.

instnm, ents
(5) harkers

.:(6) Instruments, sign d
(iN caturs

(7) ExIi t s ig. jns for- comme.r-cial
butildings

(9) Small exit signs
(10) Step- markers

(11) Mooring buoys end lights
(12) Public telephone dials
(13) Light switch markers
(.14), Sell pushes
(15).Minature light sources

1437
:226e*

:Re

147~~

P226
Re

3

3

3":

3H

.3 H

3N

65,2600Aci.
<0'.13, !-Ci
*<10 ~cv
%<0. 3 " 1

2 . i. : . .

5-550 mCi

25 inCi.

2 . 1

OJ4ci::-"

o5-Mci

02-05aiCi

2/ mCi

0.25 Ci"

0. CCi

2 Ci

3-4 m5.Ci

0.20. C1

30.- Ci

0.25 Ci
4 Ci

.2 ..C.i.

0.5 Ci

0.2 Ci

30 00

20 tci

Wý

9 C

2.84A7
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TABLE 2.8-47 (Continued).

Products

2. Electronic and electrical devices

(a) Electronic tubes

(b) Glow-discharge tubes

(c) Voltage-discharge tubes

(d) Cold-cathode tubes

(e) Fluorescent lamp starters

(M) Gas-discharge lamps (high-
pressure mercury-vapour lamps

(g) Vacuum tubes

(h) Electric lamps

(i) Germicidal lamps, sun lamps,
lamps for. outdoor and indus-
trial lighting

(J) Glow lamps.

(k) Spark-gap tubes

(1) High-voltage protection

devices

Wm) Low-voltage fuses

3. Antistatic devices

(a) Lightning rod

(b) Antistatic devices contained
in instruments

(c) Antistatic brushes

(d) Antistatic devices contained

in precision balances

4. Gas and aerosol (smoke) detectors

Smoke and fire detectors

Nuclide

3.63H

147 1

85Pm85•
0OKr

1 4 7
Pm

2261

37Ra

Natural Th

Natural Th

Natural Th

Natural.:Th

3g4
147

Pm

63

1
CO

147pm

226

241•

22Ra

Am0.

3
H

241_
226ka8 5

Kr

Natural or
depleted U

238pur. T

Activity or
Nass per Product

(Range of
Approximate Values)

1-104 1 iCt

l.I VCi
1-5 pCi

0.15-5 pCi'
0.1 pCi
5 lpCi

0.01-10 pCi

3 pCi

90 pCi

1 P:Ci

0.8-1.,•2 vtX~l

50mg

2g

0. 01 mCi

30 pCi
s p~i
5 pCi5 pCi

3 pCi

3 pCi

0.2-1 mCi
0.06-0.7 mCi

10 pCi

0.05-0.5 mCi
2-25 pCi

1 m Ci

1-100 pCi
0.01-15 pCi
7 mCi

7.5mg

20 pCi

9:
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TABLE 2.8-47 (Continued)

-Activity or
Mass per Product
'-!(Range ofu

Approximate Values)Products

5. Ceramic, glassware, alloys etc.
containing uranium or-thorIum

(a) hinaware,

(b)Ceramic tableware glaze

(c) Glassware, glass, enamel,
glass-enamsel frrit

(d) Opticaole -ens

(e) Incandescent -asimantles

(f)MNagnesium-thorium alloys

(g) Preoducts containing rare
earths: are carbons, lighter
flints, 'metallurgical addi-
tive~s, precision lenses,
television tubes, electronic
ceramics, microwave devices

(h) ,Welding rods

6. Other'devices, including
scienti fic instruments

(a) Gas chromatographs

(b) Static-meters

(c) Vending-machine coins

(d) Bank cheques

Nuclide

NatUral lU

,Natural Th
Natural or
dýepleted U

Natural Th
'Natural or
depleted U

Natural Th

Natural Th

Natural Th
Natural or
depleted. U

Natu ral, Th

3.H

Mi

241l

14C

.14 C

-10 Pci cm- 2
surface

20 wt% (glaze)

20 wt% (glaze).

10.Wwt%

10 WtX

<30 wtX

<0. 5 g

<4 wtl

0.25 wtE

0..25 .wtZ-X

250 mCi

.12mi

0.5-50 iCi

2 PCi

0.01 pCi

9

K:
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Figure 2.8-5 VARIATIONS IN CONTENTS OF Cs-137, Co-60 AND Ru-106
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Figure 2.8-18 STRONTIUM-90 CONCENTRATIONS IN PASTEURIZED MILK,
1964-JUNE 1968(43)
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I4.5 x 1W y
14:2 MeV

'" 4.- 4,"1l
- 4.? -. 4.8 M.vI

( X1,U

MOV
*ý'Th (UXj 4"'6 (IO;

4.8 - 4 7 MeVl
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2.9 OTHER ENVIRONMENTAL FEATURES

2.9.1 LOCAL CONDITIONS

The Oak Ridge National Laboratory and other facilities within the Oak

Ridge area have been involved with the handling of nuclear materials

for approximately 30 years. Proximity of the plant to the Oak Ridge

area will permit the CRBRP project to take advantage of the following:
1. Established surveillance programs which includethe

sampling and analysis of air, flora, soil, fish and

food products, water and silt from surface streams;

2. A labor force accustomed to working in an area in which

nuclear research and development programs are being

conducted;

3.. Trained local crews of support personnel available to

help in emergency situations; and

4. An available labor pocel of scientific, technical and

skilled personnel in the Oak Ridge area.

A program for the monitoring of background radiological characteristics

at the Site and the established surveillance programs mentioned above

are described in Section 2.8. Although established surveillance pro-

grams do exist in the area, an on-site monitoring program will be

initiated for the CRBRP.

2.9.2 LOCAL INDUSTRIAL ACTIVITIES

The .small industrial activities, located within the Clinch River Consoli-

dated Industrial-Park at the northern boundary of the Site, were discussed

in Section 2.2. Other sites are available in the park for future develop-

ment. -As these sites are utilized, a determination of the effect on the

local environmental conditions will be made for each of the new industries.

2.9-1
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3.1 EXTERNAL APPEARANCE

The Clinch River Breeder Reactor Plant CRBRP) will .consist of func-

tionally arranged cluster of buildings located ona plateau 815 .feet..-

above mean sea level. Other facilities necessary for operationrof the "

plant.such as cooling towers and switchyards will .be located within the-

plant complex. This complex wi..ll be enclosed by a- security fence at-. a

mini mum distance of 50. feet, from the perimeter,,, oad.,,and an animal fence

33 feet from theisecurity fence, :. Figure: 3I.- 25sa cnePtualiarchitec-

tural' renderi ng, of the'CBP

St.... to..•gne- rid es.- hlls ;and.-knobs sare ;cha-acterst features.of, . ..

the region. The-,plan stanthsurounding area are heavily wooded>

as can-.be, seen iný Figure: 3.1-2, an aerial photograph, of tihe Site. Public

view of the ,p Iant will be limted by the combinatioo ,f forest and

natural terain. A portion of the dome Of the Reacdtor• Confinement Stru

.ture;may be visible• to traffic cGrossi6ng Bthe.GallahMerBr.dge•on•eOa .

Rifdge Turhnpike and approximately ten homes -on- the southeirn.sisde obf.th,•t

Clninch -River wil:l have a limited .view of -the- plant.:, ,Descr- ti•on and'-'.

location ofthe Si-te may be -found, in-2Sec.tion2.1. ,- -

Of the 1 ,364 acres contained wi-thi.n the Site :bo'undaries;, approximately'
90 acbres willbe required, for the CRBRP and related facilities such.

as roads, :railroad and transmission corridors. Relation of the",CRBRP

to the entire :Site is shown in Figure 3.1-3. The layout of plant

structures in rel atiion to. the security barrier is shown i n Figure 3.1.-4A.

Summary descrip tions -of the external -appearance -f.:bui l dings and

facilities are given below.

3.1.1 PLANT BUILDINGS AND FACILITIES

The dominant feature of the CRBRP is the concrete dome-capped, cylind

rical shell of the confinement structure which completely

3.1-/ - I
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encloses the Reactor Containment Building.. The',tiop of:. the•e 7'oncroete-:dome
rises to an elevation of 994' - 3" above MSL. The..outs.ide, di.amet6er of
the cylindrical portionýof.the c€oncrrete.. confin(ement .structure- is..approxi-
mately 204'.

.8

Buildings of steel-frame construction, shown in -Figure 3.1-5 will include:
the Turbine Generator Building, 169' x 196'; Mai ntenanhce Shop and' Ware-
house BuilIdi ng,. 147' x 209' ,Radwaste bui lding., 86'.x 130' ; Steam Generator'
Maintenance. .Bay, 88' x.87';. Plant, Service .Buiflding, 183' x 189'; •Gate House,
50' x 60'; Ci rculating Water Pumephouse,.218'.'":x'ý,41"; and tihe' .Fi re Prote&'c
tion. Pumphouse, 71' x 27. , Al I -of.these: bui i1dings will be steel struc-
tures en clo 6,se df withii n's'ul A t ed mta cur b t ain wa,1 exet"the Gate House

and the OPlant ,Service '-Bul.,diong which',wi', -be ' ei&ed6:;imasonry and cur-
tain :wa ll: construction. Exterior 'wal lors' wil1. be 's6electedt harmonize
with :other buldidmng. fi.nishes 'and to.-bl-end,.,h'hie ,env'ronment-, t• ..:Anaesthetically'pleasing app-ear an c wi 11bachved by sing wlls`c with

hori zon'tall freele ssed .badsý ýand wide roof;fas:ci!aS propori'ned to0the scale
of the ,budilding:s'.

The Plant Service Bu i I di ng will be a-• on-r story, &steel frLame st:ructure and
will contain office and service areas. A textured masonry will be used
for the,"exterior: ýwa-l s. Concrete: walks will l;:eadfrom ;the Gate House to
two separate.:entrances -for. administrative and .geheral plant "operating
personnel.

Buildings of "poured-i n-place" concrete construction; shown in Figure
•3.1-5, will include: .. The '-Contol f.Bulcing, 78' x 128'; Reactor Service
Building, 180'. x 189'; Diesel Generator Building, 107" x 80"'; :Steam
Generator Bui.lding and Auxiliary Bay, 231' x 113'; and the Intermediate
Bay which surrounds .the northwest half of the 'Reactor .Confinement Structure
which has an irregular shape in plan dimension; and the. cylindrical-shaped
Reactor Containment.Building.

Buildings of load bearing concrete block masonry units shown in Figure 3.1-5
will include the Switchyard Relay House 45' x 35'.

8,9

8

9

1. 1 -2-
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The external appearance of these concrete builIdings wi be ehanced by

horizontal recesses (bandS), vertical .pronounced-joinIts and a: te xtu red ,
finish. All exposed concrete wall finishes will.be. treated :with clear
water repellent to *increase weather resistance and reduce maintenance.

. • .

. ... . . / - . , . .

n , 'I n- -
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Exposed concrete. design patterns wil l. be coordinated. with in'etal curtaini
wallI work of-adjacent buildings to, achieve an architecturally attrac-
tive complex.

Two electrical yards, the Generating Switch Yard and the.Reserve::Switch
Yard will be located within a radius of approximately 800-feet, northeast
of the Reactor Containment Building.as shown in:Figure 3.1-4.. The 9
Generating Switch Yard's di mens-i ons will 'be 180'. x'4-240 and the Resýer•'
Switch Yard -will measure 165' .x 240'-. The -requipment- I ayout of•powe<.
transmission facili~ti~es'-withinh-t~h~e swit:,chyards-"wil],rýbe 'functi onal, and-

arran'ged -in' an ýaesthe~titcal patt-erný. Hfi,-'steel :--structures will be
painted in dark neutral colors and, low-lying eq•uipment witl be painted
in bright colors for contrast. Transmission :lines-are discussed in;
Section 3 1.9. the Switch Yard Relay H .ouse. i .-s. loca~ted at the% sotwst
corner of the Generati-ng Switch Yard and measures 35" :x 45' ýrahnd. .s -of:
concrete-.bloc~k construction.

The prefabricated mechanical draft cooling tower s, ucture wi11be 9. -
located within a radius of approximately 600 feet to• he southeast of
the Reactor Containment. Building as shown in Figure 3. 1-4. and will
consist of two towers approximately 250' x 70'. A Circulating Water [9

Pump House, approximately 218' x 41' will *be locatedbetween, :the. plant " 6.
and the Cooling Tower. The Emergency Cooling Tower -,structure is.
located within a radius of approximately 650 feet to the northeast of
the Reactor Containment Building near the Generating Switch Yard. It
consists of 2 mechanical draft cooling towers 37' x 88' x 36' high
located at the northwest side of the deck of the 128'"diameter- Emergency- 9
Water Storage Basin with two adjacent Pump Houses.

3.1.2 SITE

Plant Buildings, Cooling Towers, Emergency Cooling Tower structure, Circu- 9
lating Water Pump House and Electrical Switch Yards will be located within an
area of approximately 37 acres, enclosed and protected by a security barrier
consisting of



AMEND. IX
OCT. 1981

A

(an eight- foot. hi gh chain link fence and an-, outside fivefoot high anial
fence, as shown in Figure 3.1-4. Clearedareas will.bemaintained :"on
both sides of the fence .for a distance of at least 20 feet outside:ithe'.'
animal fence and 50 feet inside the security.barrier. An inside
perimeter security patrol road will paral.lel. the fence at a 50-foot
maximum distance from the security barrier and a 50-foot minimum distance
from the plant buildings. The area between,.the*.-patrol road.aAnd the:
barrier will be clear of structures .and.plantings. Securit iighting
will provide adequate illumination for: the.protecti6darea. A G a toe hu•se
wi 11 be located- at the', main entrance on the.,.northwest side of the. "plant
to control pedestrian and' -vehicul~a~r,.acces SS:ýtraffic. ýThis building ,wil~l
have provisions- for maximum visual surveillance.. -Further inoformartilon
on plans for protection agai-nst indus~tria•:l :sabotage,,,is provided in
Chapter 13 of the PreIiminary Safety Analysi:s Report (PQSAR).-

Site landscaping will be limited to grassed areas, shrubs and. trees for
aesthetic purposes. Plantings will not be: located where.they wouId
hinder security surveill]ance of the PlantWcompI'e•.

3.1.3 OTHER FACILITIES'

A paved parking area with accommodations -for approximately :155 scars will
be located southwest, of the main gate.

3.1.4 RELEASE POINTS

The release point for iquid effluents; from the CRBRP.wi-lI be the cooling
tower blowdown discharge line to the Clinch River, elevation 731 feet-'
MSL, as shown in Figure 3.1-3. Storm water collected by roof and yard
drains will be sent, to a catch basin. The catch basin effluent is dis-
charged to the Clinch River via a separate line, whose elevation and
location have not been determined.

9,

8

9

9,

9
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Evaporation and drift from the main mechanical draft wet-cooling-.
tower will be released 55 feet above grade or at
feet MSL. Release :"po.i-nt ýfoerý the em,.er,g. encyt6•wers'w•iill 'be 0,feet'
above grade or -at. .el.evation 855', feie'ýt ,MSL., Locations and. 9
dimensions of liqu id..re'l ease points are described in section-3.4.

Design release points for gaseous radiological effluents will.l .be
through the foll.6wing ýexhausts:

1. Intermediate.Bay.(IB) H&V Exhaust, elevation 857. feet"'MSL;

.2. Three ReactorService Building-(RSB) . H.E-hausts. two.
at elevation 884 feet MSL fr'omthe ServiicRea Area, and one'.
at elevation 884 feet MSL f.rom the Rad••te Area,

Exhau'sts (o '~ain'
3. Six.S teamGen•e..rpa'torBuildg 1(.GB) H

for each SG c:i •:at eleev~a~ti#n 8-86 6fee t tMSL,,, .and one 'other
exhaust for each SG. ce• II.at'L 874 feet "MSL)0 4. One Reactor Co.tainmenit Bu.dilng ann u 1U.S-V exhaust at
elevation 9:87- fee -MSL.--

5. Twelve 'Turbine Ge`nerator Building (TGB) H&V Exhausts, one 9
at elevation 878 feet MSL, three at eleva.tin 862, f-eet.
MSL, five at el.evation 9910 feet. 6 incbhes MSL, and thr.e
at elevation 921 feet MSL.

6. One Plant S.Ser vice Building (PSB) H&V ExhausL, elevation
830 feet MSL.

7. Eight additional release points:are provided at the top
of the Reactor Containment Building, eleva~t'ion 991 feet
MSL, for.-events which are beyond the design basis.

The above-mentioned, nuclea.r island and balance of plant desig 18

gaseous radiological effluent release points are described in
Sections 3.5.2.5 and 3.5.2.7, respectively.• i9o

3.1-5
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Figure 3.1-2 AERIAL PHOTOGRAPH OF THE CRBRP SITE

3.1-7



AMENDMENT XIII
APRIL 1982

,•. 
50L""OIT.,

14:• .N 
:O 

.

3.1-8



0I I.

N TRUE

15

7.

9.3

41.
52.
63.

17.

.9.
20.
21.
22z.
23..

RIkEACTOR. CONTAI NMENT BUILDING
REACTOR .SERVICE'BUILDING"
RADWASTTE AREA

..PLANT SERVICE BUILDING
C IONTROL :BU.ILDING.: ..

DI ESELý. GENERATOR BU ILO ING.
INTERMEDIATE BAY
STEAM GENERATOR. BUILDING
MAINTENANCE.BAY.
AUXILIARYBAY

eTURBINE.GENERATOR .BUIL D:ING
MAINTENANCE SHOP.&' WAREHOUSE.QA -TE •HV SE .. . . . ...

Waste,. ater Treatmnent. Area
.Sewa"goe• Tr-eatmen•,:t -P..lI'ainft

EMERGENCY, COOLING- TOWERS-. .
COOLING TOWER:
C.. W. PUMP HOUSE
GENERATING. SWITCH YARD
STARTUP RESERVE YARD,
SWITCHYARD RELAY HOUSE
FIRE PROTECTION. PUMP. HOUSE
Waste-Dis " posal Buildi dngj

13
9

Equalization
Basin

Sludge Lagoon

0 200 400 800 1200.

SCALE IN FEET

0--i
Figure 3.1-4 iLAYOUT- OFIr PLANT STR UCT•UR'ESITT1jN RELATION TO THESECURITY BARRIERý



N, TRUE

9,

0 s0 1OO

NOTE.: HEAVY LINES. INDICATE CAT EOR -•• -TRUCTURES,

Fi gure' .'.1-~MAI-N ~BUILDING LAYOUT OqF CRBRlp 001-J

'S.
6N



Amend. X
Dec. 1981•

3.2 REACTOR AND STEAM-ELECTRIC SYSTEM

3.2.1 SYSTEM DESCRIPTION

.The Clinch River Breeder Reactor PIant (CRBRP) wiill ut1ilize a Liquid Me tal
Fast Breeder Reactor in the Nuclear Steam Supply.System designed byWest-
inghouse Electric Corporation as the lead reactor manufacturer under'con-
tracts to the Pro. ct Management. Corporationh(PMC and thee Depai-tii ent..

Of Ene rgy (D OE) -DOE. w I I probv i t e ch~n IcalI sup er- L*I
v on and admnistration of t Nuc-and 'aspects Of the.Westng

-house- acti vities. AtomillcsA Intern at ional1 and General Electric are partici-
pating as major su.b-contrtrs in the Nuclear Steam Supply System design

,Assi'gnmenit of respons-ibi lities for 'the Nucledr f-•,I id can be identified ..as fol6lows: Westi.nghouse .is te I'.. Nuclears]
Arens~ponsbl ti

,ReiactorýSyst,'sem:and ,,Ptimary Heat Transport- Sstem; GeneralEl.ectric- is
responsible for the. Intermediate.Heat Trans~port Systifem ý.ard. Steam' Gý er- n
ator Systems.; and. Atomi-cs Ifternationa'l is responsiblefor theFuel
Hand11tng ystem, maintenance and auxiliary systemsd Burns and Roe, Inc.
is thearchitect-engneer the project. Stone and Webster is the con-

structor. Te nne see Valley Authority (TVA) will operate the plant and
will use the generated' electrical power in the TVA system. General
Electric is providing the Turbine Generator.

The CRBRP will be an integrated single-unit electric power plant and will
include: (a) a liquid sodium cooled reactor andsteam generation system;
(b) a steam turbine-driven electric generation system;` (c) a heat'rejec6
tion system; (d) an electrical switchyard; and (e) related auxiiiaries
and supporting structures and facilities.

Three parallel primary and intermediate heat transport loops will be used:
in the Heat Transport System (HTS). The primary loops wil l be located J 6
in an inert atmosphere in shielded vaults within a containment structure.
Sodium coolant in the primary loops will remove heat from the reactor core

R_ 2-1
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and the radial blanket. As a result of neutron activation, the primary
sodium will become radioact~ive. The primary sodium will also contain
dissolved radioactive fission and corrosion products. Heat from the pri-
mary sodium is transferred to the three intermediate loops through the
Intermediate Heat Exchangers (IHX). In the:IHX the operating pressure of
the Intermediate Heat Transport Loop is slightly higher than that in the
primary loop. As.a result, leakage of radioactive primary sodium into
the intermediate system is minimized and the intermediate loop is main-tained, in a non-radioactive state. Non-radioactive"sodium in.the inter-

medi ate loops circulates through.the evaporators .of .the .Ste#am Generat•• ion
System and converts feedwater on the water side into stUam'. Th-is steam
i-s then superheated in the Steam Generator System superheaters to dri ve
the tandem-compound turbine. A single-shaft, multi-stage turbine gene-
rator, which will produce 380 MWe with steam conditions of 1,450 psig at
900 degrees F, is used to produce electricity. The generatordelivers
22 to 24. kV at a 0.9 power factor to a step-up transformer which delivers
161 kV to the TVA network.

Condensation of the steam is accomplished in a siinge6-pass condensr,
Condenser heat load is dissipated to the atmosphere by a muticell.

cooling.tower. The Heat Dissipation System is described in detail in
Section 3.4. Deaeration ofthe condensate is accomplished in the
feed-water cycle deaerator and the main condenser. A schematic'diagram
of the CRBRP cycle is.shown in Figure 3.2-1.

Physical containment and shielding will be provided throughout the plant
for normal.operation and as required for accident prevention. Major
components of the Primary Heat. Transport System and the reactor vessel
will be located in an inert atmosphere in reinforce-concrete cells
within the Reactor Containment Building (RCB). The RCB will be a leak-
tight steel.shell structure aboveground with a flat, steel-lined.concrete
base below grade. The steel shell of the Reactor Containment Building
will be completely enclosed by a reinforced concrete confinement structure.

ec

;6"

(
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Shielding will be .provided to limit radiation -exp.sur to•

personnel in accordance with 10 FR.20. • Exposure re cor:ds:f or

plant rpe rasonnel will be. aint ai-nd d .fil ed, rg llg y-ih••

governmental Jiagenciesý.. Prin h a c t e.ristics, aid

reactor par.amet,ers ýaare-: pr-ovided :i- :-Tabl es 3.d2- `nd 2 32T,

respectively.

3.2.2 FUEL-,DESCRIPTIONi'

The reactor of the CRBRP has a central. core zone, consisting of a

hei~terlogqenecous ,mix~ture6 of f uel and blankety assemblies,,,surr2ounded '

by radial and: a ial blankets....el used will be in .the , f or of

sri~nte~red cde'r.amniýc .pellets o:6f m,ýiixe~d u4r`.anium-pl uton i um dioxide w~hich

are encapsulated in stainless steel.r.ods. •.ro. Each fuel•u ass'embily

co of an -aray of 217 such.rods- dplaced1 n a aexagona.

cha nneel which acts as a support.l fko.r the rods, and as,..a cooat ... t

channel.,-

O0 The initial core consists of 156fe assemblies all containing

the same plutoniium enirichment. Eitytwo inner blanket

absse'mblies are. dispersed: heteto4:0neously through -the ýce ntxal

region of the co0r-e. The core*, is. surroiunded .by 126 radiab`l an•k• e t

assemblies,. Fourte eninch. thick: axi AI-blankets-lie AabIve:and,

below the 36-inch fueled core region.. Plutonitum, enrichments'..

range from 32-33 w/o PuO in PuOG2 +UO, Depleted uranium " "
- 2 . ... .. 2 • .Uo". De le e ura. .•

dioxide (0.2 w/o U235) is used thropghout the fuel and blankets.

The inner and radial blanket assemblies contain 61
stainless-steel-clad UO2 rods enc.Osed in hexagonal channels.

Further information on the fuel :elements may be found in Section

3.8.1.

3.2"-31•
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3.02.3 POWR OUTPUT

Power output rating f-or.,theinitialco of the CRP is, 975

megawatts :thermal,, t wi S.ultinaros e

output .of approxi matey 37 5 megawatts electric-(M e).

The CRBRP Will ,ha :Av a design capa-bilty foria power output rating

116

of 1,121 MWt 437 for cores othetr:.than: the:- ini'~ial ~core. 116*

A,

A)' A

9
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16r)
TABLE"3.2.1

PRINCIPAL PLANT CHARACTERISTICS

Reactor power

Gross electrical power

Number of primary and intermediate.-heat
transport 0iops

Location for sodium~pumps, pri ma•ry

Location for sodium pumps , intermed~iate

Principal plant materials,

Reactor vessel- outlet temperature.

Total core sodium flowrate

Total i ntermediate, sodi um, fl owrate.-

Feedwate r temperat.ure

eam pressure at turbine throttle

"ýSteam temperature at tUrbine th rhottle

Total steam flow to turb.ine

Turbi ne generator pl ant qross effic ency

975 MWt

.375 MWe

3

Hot Leg~

Cold Leci

316/304~ SS7/2-1 /4~ Cr 1' Mo'
990F

41.45 ' 106 lb/hr

4680 F

1,4150 psiqg

3.32 x ý 10 lbih'

39'.0%c

j16

p

116

33~~

0
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TABLE 3.2-2

PRINCIPAL REACTOR PARAMET ERS

Core Fuel Assemblies

Core fuel material

.Fuel cladding and. assembly'duct

material

Fuel' rod-outer diameer

Cladding thicknetss

Rod0 " pitch tdi~ameter ra ti
'Corte height

Axia*l bl~anket theipght. at both ends
Fuel rods per. assembly

"Number o fuel a.ssembl ies

Peaik fuel burnup goal (equ i.librium
'Ma'ximum, linear power

Average lier' power

Inner/Radial., Blanket Assemblies.
Blanket fuel material
Rod outer diameter

Cladding thickness

Blanket rods perý assembly.
.Number of inner/radial blanket

assemblies

Maximum linear power

PuO2/U0

'316 SS ('20% cold worked)..

0 O. 23-in. .4~

115 mils; .

314 in.

156 
'C

15.9 kW/f t.

8.'2 kW/f t.

Depleted U02
0 .506 in.

15 mils.

61

82/126

20.0 kW/ft.
:.9

Control Rod Assemblies

Poison material

Number of control rods
B4 C

15

(Continued)
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TABLE 3.2-2 (Continued).

Refueling..

Frequency, mo
Average number of fuel assembIlies

" replaced:

Average number of inner/radial,

blanket assemblies replaced:

Nuclear Petrformance

initial .f::is s,,IlI lai'ng to power,
ratio

Initial :breeding rat•io.
Equiti~br:ium :b~r-eed.i•ngi rat•io0-

12-

81

4.0 kg/MWe,

1'.2 9

,, 1'L1ý2 .4

9

114

19

I*0-- T6

~A
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3.3 PLANT WATER USE'

3 .3'. 1 OVERALL PLANT

Described in this section'is ithe water usage expected at the
Clinch River Breeder Reactor Plant. All water for plant
operation will be supplied by the Clinch. River. Hydrological
data for the river are presented in Section 2.5. The.: greatest
consumptive water use will take place :in the -Heat Dissipation
System. The amoun t of plant iimakeup ilwatelr is prinailýydpedep nt
upon the, quantiy ;of water -lo..st--'dueq-•to evaorationithe quanti

Of water, lost du e _.to drif~t aid ~i6 iamone bf-T own.-~ nece'ssary
fo6cn 1o of, cool in' v water shetirsy~ Oth~e ýdi cos ded

in the plan.t wa-ter banc 'Iinc1ude- process water tre t en t, Waste

*aer: Di sposal, Sewag Di spos8al,ý Potable -Water aftdý Ra~d*i0ate',:-
Potab6le. water will be suppled, from the Bear Creek Road.-waterl 9 f16
Filtratdion Plant. Figure-3.3-1 Is a water usage flowWagar f1r " ir,
the: plan't. Table 3.,3-1 list-sý -overall plant quantitativ•,,ewate

usage when operating at maximum power (100 percent load fa.tor). 6 j.6
uaage cnupie wter. use at maximum powe. . .. r i s ' . .. .

appoimately 3,730 gpm which, is o5St ent of, the annual 6 .,

average Clinch River flow. : Tab ̀ e 3- 1, 3.3-2ad 3

quantitat'ive water usage for Imaxium p`o r (-100% loa'd fatctor), - 9
minimum power, operation (40% lad:factor) and tempor ary" shutdown,`,';'

poe oprtin l:a d

.(10%. load factor), respec-tively. The:-seasonal variation of '
consumptive water use (100% load factor) is shown in Table 3.3-4.

3.3.2 HEAT DISS IPATION SYSTEM

In order to minimize the thermal effects on the Clinch River fr:omw
normal plant operation, a recirculating cooling water system will
be employed to dissipate the heat:gained from condensing steam in
the.main condenser and other.plant auxiliary heat exchanger

equipment. The Cooling system .will utilize two mechanical draft; 16
cooling towers which will dissipate heat and .minimize the thermal
effects on the Clinch River from plant operation. Temperature

3.3-1
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rise of he. water passing through the con denser is a.pproximatl

22 degrees F. During maximum power operationt the.: f owrate to 16
the mechanical draft, cooling" tower will be 212,200: gp•m".ing:10

water' temperature will.' be reducedin the cool.ing, tower., by ...the :

.evaporation of a portion of the water and by sensible heat

transfer mechanisms. Evaporation rate from' th e, coolling ,tower

will.vary :with plant operating .powerand the ambient, air

temperrature and humidity. Evaporation rates decrease' in winter

and increase in.summper,. operation ...:of: the cooling:tower will

cause, dro!cpl~ets:1 ,of water _to:_be ichre from the- sy stem.: in. a

pro~es's c alle d. drift Dft eliiaoswill1 beý uS~ed, to 1minim~iz~e-

thi•." s.. A detalse dA.s s s n 1of t•he.Heat Dissipation y.tm•

isg~iven in Section 3,.s4: and its .;environmental ef fect-s are,-

3, 3 .,3 PROCES:S ;WATER ýýTREATMENT ,.S,.YST,,EMS 4

Process wa ter:r treatment: syst:ems include the Mae upW

Treatment, System. andl the Codnst Poihn Ystm The, Makeup

Water' Tre,6,atmine nt System, willI p rov.idae. u p to 74- gpm of .ýtreated w a tr:H

t eplace water used dfo'r %dminera lizer -regene r aions ani d othr••o e.

plant. deieaze -water uses schas steam'cce. n k'u,

radwastej 'system consumption,, compnent chemical cleanihg ajid",

miscellaneous- plant, losses. The potable bwaer source willb. the, I

Bear Creek Road Water Filtration Plant.: The Condensate: Polishing 9
System treats condensate- to maintain the feedwater chemistry:.*.,

required for. use .in the steam generator., ::,TheCondensate -Polisher'

requires a peak flow of 40,000 gpd from the Makeup .Water.

Treatment:System for regeneration.of ion, exchange resins. Makeup

water to the process water. treatment. systems are provided .by the. 9

Clinch River :via the Intake System.

3.3.4 WASTE WATER DISPOSAL SYSTEM

Backwashes, regenerant wastes and .rinse water from the process 16 (
water treatment systems and non-radioactive building floor 19

3.3-2
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drainage are collected a6nd treated in te Waste:Water 'Disposal

Sys~tem.e

After the required level: .of treatment has been provided, waste

water is sent to .the Clinch RiVer via the common plant discharge..- 9

The design basis flowrate into the Waste-Water Disposal SyStem is

approximately. 100 gpm,. average annual flow. Whenever chemistry

permi ts, tr eated effluent can be recycled to the cooling tower.

basin. Ah descriptionp :of, the Waste Water Disposal System. is ,given.

in SectionL 3.6 a"nd .additina6linormaion isz f ound in e• tto,'

10.4.

3..5 R DTE SYSTEMS - .- : . .. .,.

Radwas e llq u d s~ h~~ ing i nterm d wa ste-] n : Sy stem a is -,a y ipp - li:;~ i! : x. .:at

bCons impti iv e e wate r usage by thýýe- c r d wng et 'ac t m v it s ubj e t n. at e .;

15ugpd. This represents dthe namauntd of concentrated radwasite

li sqhuid gs f m the 'Liq id - Radw te System which w ill be mrid . s d.'givef

Qe selidif icatio35 .'Slidificaton will entail pouring thiis

concentrated raidwuste liquido intoma drum containing dicement, Ii
ea i n g the an mquilib rumbl i th un t i um ixed. The bso lowd o n i "drum

wil n b removed byr a licaen s y s: ntractm for pro e s s ang.tor

Radwaiste li uids Raving intermediate and low: a-tivit: le els w

be collected seprately 'according to act3ivit subjected to

decon~taminatio~n processing and analyzed to determineý whet~er:'the

fluids are. adequately de'conitaminat-ed and suitable- to reuse 1or

discharge. A detailed discussion ofý the awseSse sgvnI

.in Section 3 .5:0

A 5.gpm continuous blowdown from. s Iecondary sampling dischar~ge, 116
maintains an equilibrium with tritiuminetr. Tebowons

sent to the circulation water system for ultimate disposal .to the

Clinch River. Release. flowrate will be controlled so that the

3 .3-3
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concentration in the. dilution ..stream and total- activity released
to the -river will be in accordance ýwith appicable. Federal and- .
State Regulations.

3.3.6, POTABLE WATER SYSTEM

Plant potable water .:is supplied directly from-DOQEs, Bear Creek.
Road.Filtration Plant,. 16

3.3.7, SANITARY WASTE: SYSTEM.,
ApOrtion of the potale wat.er isprovided for ) sa•ary purposes.

Fgue331shows the .desig' i 'flow rate du~ring,,,the,. nornla
plant operating period to. b e *.:approximately five gpm or 7-000• . .gpd
T-he sanitary waste treament.-zmsy~tem is.,designed~ ýt c
fl.ow 1.rate :of, 13,000 gpd to handle peak man loads during .pl.ant
sh"u~tdown periods and infiltriatio'n.from ground-water., fF01 10 ng
tr'e;eatment, the effluent from the' .sanitary treatment plaant is
di.scharged to the Clinch River ivia the-common plant discharge.

Detailsconce~rning,. the Sanita~ry' Wste Sys~temn are provid'd. n
Se~ction 3.7.o

3.3-4
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@©
: Table. .3-3-1

CLINCH RIVER BREED REACTOR MaNi wATER U. GE'
(100%- Load Factor - axrmum .Pbower)

Retur ntokiVe'rItem Z1QYLR~ Consumptive Use

A. Water Intake

Plant Makeup
Potable Water
Atmospheric (HVAC

Condensate)

B. Wa4ter Usage

6109
26
26

Cooýing 9-'Tower*

Evaporation

Bldwýdown

3623
106

2-3 2,7T

0o
DRspaO1aste+

Ra dwast e+

I0'0 -i

(i1 <1

IVO,

Sewage Diso sal+ 5 5

Total

% River Flow Rate Consumed ++

3729

0. 15%

24.32

* All values are in gpm, unless'otherwise noted"."

** Cooling tower values are based on annual averages at maximum power-
operation.

+ These' flow rates are annual: average .values and.a-re assumed to be
independent of operating power.

++ Bared on annual average flow of Clinch River -of 5380 cfs 9('2.415 x

10 gpm).

Note: See Figure 3.3-1 for CRBRP.Water "Usage Dagram.

0e-N(9U
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TAL 3-2

CLINCH RIVER BREEDER REACTOR PLANT WATERUSAGE* MINIMUM-POWER

" (40%,Load Factor)-

Water Use Flow Rate

2,527A. Plant Makeup

B. Cooling Tower**

Evaporation

Bl owdown

1 ,45&;

42

:925'

Consumptive
Use

q.6

j" ,,450. .

Returned
to Ri'ver.,

9

0 ';_ •4 i.• _ ,. '925

1003

'16

1 ,031

C. Other Systems+

-,Process:.Waste Treatment
Waste Water. Di~sposal

..Radwast•e

P.otable Water

Sewage, Disp.osal

Totalls - B &'C

100,

95

!
D. Clinch River Flow Rate++ ' 2,415,000 ' . - . i ..

% River Flow Rate
Consumed -0.062.

* All values in gpm

** ooling• tower va:1:ues :are annual averages... at ::mipni mum power. opeati on "
+ These flow rates are design values" anid are assumed:tbe itndepenent

of operating' power. .

++ Annual average flow.
V The source of sanitary water is the.PotableWater System.

3.3-6
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TABLEJ3'3T3

CLINCH RIVER BREEDERREACTOR PLANT WATER USAGE* - TEM.PORA RY SHUTDOWN

(10% Load; Factor)

Water Use

A. Plant Makeup

*0

B. Cooling Tower**

EvapO6-Ation",

B lowdown

C. Other Systems+

P-roces s,. Waste Treatment

Waste,. Water D'isposal
Radwaste

Potable ,Water

Swage- D~ispos al

To••,ls- B & C

D. Clinch River Flow Rate++

% River Flow Rate
Consumed

FHow Rate

715

363

231.

Consumptive
Use .

: 363,

Returned
to River

<1/

4

U' .

0

15

337

9 "''' .,

9

92,415,000

0.016

All values in gpm

** Cooliing tower valuesý are annual averages.:-dur!ing temporary shutdown
operation.

+ These flow rates -are design val ues and!t are assumed to be' ,independent
of operating power.

++ Annual average flow.'

V The source of sanitary water is the Potable Water System-. -16 T

0
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TABLE 3. 3-4

CRBRP WATER USAGE*;""

(100: Load

sEASONAL VARIATION

Factor)
I>'!

Water Use 5Wi nter
5i,219,

A. Plant Makeup

B. Consumptive Use

I. Cooling Tower

2. Cool ing.:Tower

3. Potable Water

Evaporation

Dr if;t*

Total-Consumption

C. Discharge to Clinch ARiver

1. Cooli ng Tower Bl owdown

2. Waste :Water Disposal

3. Sewagep Disposal

4. Radwaste

Total Discharge.

* All values in gpn .

1,073:

3,183

1 :-. ;:,955::

75

5"

2,036

Spfing

6,053

3,558

106

4*

3,668

2,273

5

2,385

Summer

7,022.

4,130,

106

4,240

2~,650

126

-5

2,782

Fall

6,172.

3,Z630

106

3 ,740 6

2,320
106

5

I2S432

Annual

6,-;109-

9
4:.3:,623: :
1 ::,l06 •z 16

S3,;733:

-': <1

9:

I16

C-)

CID

116

r:..

1~

1~
z
-I

-. K
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3.4 HEAT DISSIPATION SYSTEM

3.4.1 GENERAL DESCRIPTION

During operation of the Clinch River Breeder Reactor Plant, the conden-

ser and other heat exchange equipment reject heat to-the cqirculating.

water system. Heated circulating water fl6ws 't6 a mechanical draft Wet

cooling tower. Circulating water is.evenly distributed at the top of

the tower and cascades down over the fill as ,the ,ai.r induced by the_.

coolingtower fans flows across the fill. Jhe water,,-is cooled by both

s.nsible and evaporative ::Lheat transfer anr d is, co1lfe ted' in the cooling- Sri

'tower basi n., from which iýt, is puniped by the r pumps. back

toý thei condenser and other heat sources -. requ:ir-,ing l cdig•!•ooi~ing. Diesiign

par ameters and conditions for theý maj or, system, p onpe n vs-ar0•`;given in•:.

Table 3.4-1 and descri~ptions of the: major s yste "M ýcopjponents, are gi v..en:
in Tabl 3. 4-2 r~o darmf he! styst em iJs,- depicted irn-Aig:1

ure 3.4-1, thee ,cdool•] •rO:nc"odfi n ire13J,_4-i
..... ...... t .. : jh io:; n FiWur n. 4 -

and coolingi tower location is shown in-Figure 3.:4-9. •

Only part of the circulating waterfo f iowng1tothe"t" h' e I tower is

returned to the system. The -three :major water -loss: paths are evaporation,,

drift and blowdown. Annual average values for thes.e losses are givIen I

in Table 3.4-2. In order to compensate for these losses and the• process.• _:
water requirements, the cooling tower makeup. water is, pumpedi from the

Clinch River at the annual average value of 6,035 gpm.

System performance and characteristics vary as a function of. the ambient

meteorological conditions given in Table 3.4-3.

Evaporationfrom the cooling tower is a function of wet bulb temperature,

as shown in Figure 3.4-3. Drift from the cooling tower is estimated as

5/

6

9

0
3.4-1
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a fixed percentage.(0.05%) of the circulating water flow rate.:. This
value is based on information provided for cooling towers

standard dri l fteliinators by.COO~ifng tower •vendors. ():

Blowdown i sý p ro~vided tomairta in h' plt of ̀ the ci rcul ati.:ng water,4n
.a non-corrosive, :non-.scal~ing: •co'n'di~t~ion ,'.and,ý as shown:.in F.gure 3,.."44, :is

a function of ambient wet bulb temperature. The annual 'avierage& total",
dissolved:solids (TDS) concentration .in the circulating waterjis approxi- 9

mately 266-"pp'm.: Thetmakeu wte••ea -for ,t: he operat•onoallo. ses. I. 116
of the system and is also a fUnction" o.f.- ambienthiwet .b:utem~per•[turere

shown hi PFigre '3.4-5. . , :. ,

.3.4. 2. INTAKE ~''~

The intake_ s tructu re for *the .makeup water is located on the shore of the
Cl inch Ri-ver at Site grid coordi'nates; 2481. 112 and 550.878, as shown i-n
Figu re, 3.ý4-9 and will e designed i n-accordance with the requi-remfents set by
the U.:. Army Corps of Engineers: andAwil be onitored in compli.ane with

the, NRDES requirements dev6loped pursuanht to the Federal Clean Water 'Act.

Screening of the withdrawn.river water :,is, accomp*ished by two 10lO0p'-00er
capaity prorated pipe inl~ets, -Fi gures3 34-6, and 3.4.-7. The pi~pe inilets ',

are' positiboned aprximatl2 6t~f'rih'ieets~eie(tee~K

vation- 74-1), supported: above the i•,r'bot 6m:a nd aliginedpa•• r e &t t•le 'th
directi o: flow in the river. The inlets will be recessed&into the
river banksuch 'that they will. 1 .e below the existing river- bed 6ntour"

..(see .F.i.gure.3.4-10) and, hence, will not present a nav~igation hazard.

Final position of the-perforated 'pipes is subject to hydraul ic .model.tests
tO be performed on the per orated pi pe and the river bottom "I h the vi-:

Sthesepipes. Perforations the pipes. are 3/8-inch diameter:.

maximum. Maximum ave rage veloc-ity odif e ente•ri ng water "measured 0 ý35,' Inch

from.the front of the perforated pipeý is 'estimated to, be -less thandw:0.`4
feet"per second.• Under normal operatio'n', with bot'h p.ipes insvice. the

.maximum inlet water velocity is estimated to-be less than0:.2`fe~et'per

second.

( Due to the low inlet water velocity, no substantial accumulation of

trash is expected on the perforated pipe, as discussed in Section 10.2;
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therefore, trash racks and screens ,are-.noqt .necessary. Redundancyp.

visions for access and maintenance to the perforated pipe, as well a4s.

provisions for. backwash have been• incorporated in the dperforated p~ipe,
intake design to insure reliability of the, intakeý system .durng all .1 ,

plant operating modes..

The intake.system includes, two.,... 100-percent capacity -river -water ,,pumps...
witha dign-flow ý)rate for. the; system. .of 9,OO0.gpm.. T.he,-iyer , water

system will operate between .a- flow rate of: 2,500 gim to 9,000, gpmd9•trO•ig•n

norma1. ip nlant operatiion.- The -major :imakeup i:water demand,.of he, pl a,'-.--

~esu~s fro coolng twer operati~ng' losses. 'Mkeuaeribe"'' ,

s pplied to the' cool ing tower basin to control basin water level. A fIow

c6ntro, valve' in the €o-oiftng ower makeup 1in. wi' 1modnulate- s:60 to

the bain. ýA:reici~cuhta~ion line is prvide'dfo'r th'e river water supply
pumps This line l pevent p ump damage when the basin i•s at

high level and the other p.lant de~manidsý are less than the minhiium f low
requir s o t prec-1culatO line returns f low into- .the

intake, structure._

The annual ,averag'e river flow,,ate is apoxi mately 2,41.,Q•,00gpm and IA I,

the: one day low flow -rate.is zero, as discussed in. Section 2.,5.

c

3.4.3 DISCHARGE..*

Blowdown from several plant, streams is combined with the cooling tower.

blowdown and is discharged to the Clinch River by means of a submerged

single port discharge, as shown in F igure 3.4-8. Discharge velocity to [13

the river,.at 100 percent load.factor, is approximately 15 feet per second,
•9

based on an.eight-inch diameter opening at ..the end of the single port..dif-

fuser. The discharge structure is designed .to insure that the plant releases

meet the thermal.discharge limits,given in the Draft National Pollutant Dis-7

charge Elimination System (NPDES) Permit. Depth of the discharge is four.

feet below minimum river water level and extends approximately 25 feet into 17

/I '

3.4-3
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the river from the present shoreline (at elevation 741). The discha-ge
will be recessed into the river bank such that, it .wilil lie below6 the. 7"
existing river bed contour and, hence, will not present a navigation -
hazard. The discharge is located at Site grid

3.4-3a



AMENDMENT XVI
OCTOBER 982

coordinates 548.500 and .2477.623, ;as shown on Figu 3.4-9. T-emperatUre .

of the discharge and the Clinch Riv emperatire& characteristicsrare
given in Table 3.4-4. The blowdown has a total dissolved, solids. concen-

tration as indicated,7in Table 3.6-1 compared with the river water-.
Cooling tower blowdown .is continuous except during periods .ofintemittent"

chlorination of. the circUlati ng. water to alleviate algae. and slimegrowth,.

The blowdown:is ;stopped whenever :the ave rage free aval'l 1able chlori ne

concentration .exceeds. -14 mgl disussed in Section ;!6.1

ýThe-- 'trtd~ chemircal wastes~, s anity ef ~unt and"' occasionlyAMirawste' are. combined w d t argl?°o-
radwast ar'cmbnd th te: ,cooling towerblowdowr pri~or to dis hag'~

Where control of blowdown f lowisf required,, the individual waste systems

h~ave storage capacity for- the period s when coolinq~tower blo~wdown is

not-ava il1a ble.ý a;• he , t A.'•ing e!;t()• ,,:".. ...es r .6 fd,ýt

Estimiate'd time of 'travel of he cotling water acros s. th condenser -a
to, the oendo f ained discharge lines is approximatel t'wo andorne -

-r 1. m..S

mnut SCRie er Reactor Plant utilizes a, c.

es. fi .e th..nc R .~i.

cycl e cooli~ng,,system for hetdsiain h~ortal'ity of organisms 5

•ys hea tin h ,S:pa

entrained in. the :oolingsystem.i.- sassumd to be 100 percent.

*c 0•

M34,4
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TABLE 3.4-1l

DESIGN :PARAMETERS AND CONDITIONS

Ambient Conditions

Design Wet Bulb-. Temperature,.

Relative Humidity .y'

,Condenser
steam Flow Rate .to qCondenser

(100 % Load)_.

iýCondensate Flow Rate' from Condenser
'(100 % Load)ý

Cirrculating, Water fl.ow Rate

Heat Reljected" "

10% Loa

TemperatUre Ri.se::,

Cooling. Tower

Circulating Water Flow Rate.

Heat Rejected

Approach to Wet. Bulb

Range

.760F6

5 0 % :' . .: ...

2.& )( 106 lb/hr

. l85,200'gm (Condenser)

46O gpm -(Exhauster)

2.052i x0. oBtu/hr

.. ..22 F FA•• : ':: ' ' f6: " "••- • : ':• . .. ; i' "

21:2,200, gpm

2.256 X I0. Btu/hr

110F 16

21."340F

Circul ati ng Water ..Pumps

Quantity

Design Flow

3

63,000 gpm per pump 19

-1A.-c
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TABLE 3.4-2

COMPONENT' DES CRI PTION

Condnsiar

Tube Length

Tube Material

Number of Passes

Number of Tubes

Tube :'Size-

60 ft. 16
90 '-0 Cu-Ni (Main Sec.ti.on)
70-30 Cu3Ni (Peripheral& 9

il Air. Cooler! Section)

0".:875' in., 0.D.".

20Z BWG, (Main Sec irion"?

l58W~(Peripheral zi nd'<"

Air Cooler Section)

0 Coodling Towerr

Num-be r of To'wers

Cell1s per Tower

Tower. Si.ze

Ar, Fl1ow .(.Total)

Number of Concentrations

Total Dissolved Solids (Average)

Blowdown .(Annual Average)

Drift (Annual Average)

Evaporation (Annual:. Average)-:- -

Makeup (Annual Avrag6•• e)

:27,T 76' 4I"

266 ppm3

:6''.x fI0 i . /mimn-'.... "-:."

2,326 gpm

106.,gpm.
3 ,6'23 gpnv', -. : .
6,109 gpI-.
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• TABLE" 3 ;.4- 3:•;. -;: ! ,:ii..:.i..i

j-v

ESTIMATED WET BULB TEMPERATURES BASED ON.

DRY BULB TEMPERATURES; AND:RELATIVEILHUMIDITýIES

READILYT AAILABLE.-TE " " -. :;
;AT :KNO)XVILLEE,' TENNESSEE..;i'

January

February
March

ýAri

May

June

August

September

OctUober
November::

December

* Dry Bulb
Temperature*:.::(OF)

41.4,
'43.,1

49,.61

-58.9

67.. 7

7814

77.4

7L2.2

60. 9

48..7 "

Relative
Hum i d i ty*.

67. 0'

63.3

..62.5

7V.3.5

75.8

.76i.0

74.31

71.5:

Wet.Bulb.
Temperature**

:40.0

42.0.>,

~48.0~

56.5

.64.5

7 3..5

75.5

69.5

.58.5

48.0.

41.0

@7

*Local Climate rCopy :Data, Annual Summary with.Comprative Data
Knoxvil le, Tennessee, 1931-1960, No. AA, .U.S Department of
Interior,' 1971.

**Psychrometric chart conversion of columns I and 2
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Or TABLE 3.4-4

WATER TEMPERATURES OFr:THE.

AND THE COOLING TOWER

CLINCH, RIVERk

BLOWDOWN*

Mechanical Wet-Coolinq' Tower BlowdownRiver Water**

0D

January

February

March

April

May

June•

July

August

SePtember

October

November

,December

Average

42.7

42..1

47.;0

55..1

60.9

63.5

64. 4

65.7

66-.9

•64.6:

57.0.0

47.7

Average
Maximum

48.0

48:.0

54. 9

62.3

66.4

69.9

69.4

70. 1

70.4

68.7

63.4

53.8

Average
Mi nimum

37.-:9

90..9

48.: 1

56.0

58.5

60.3

61.9

tl 6.4

69ý.2

50.4

43.0

Average

66.3

75

79.5

85

86.5

86

83;:

761.

70.- 5

67

Maxi-mum

69

169,.2

72

77. 5

83

91

90•

87.5

73

:69

Minimum

60.5

60.5

63.0

:66. 5

.71

75.'5

77.2

73.7

63;

60'. 5

9.

* All temperatpres.are in degrees Fahrenheit.
** June 1963 to October 1972, Whitewing Bridge Temperature, Data from TVA..

0
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* 3.5 RADWASTE SYSTEM

3.5.1 LIQUID RADWASTE SYSTEM-

The Liquid Radwaste System is designed to process contaminant

liquids from the Clinch River Breeder Reactor Plant (CRBRP) prior
to reuse or release into the environment. The basic approach is
to process liquid radwaste so that essentially all of the
activity is contained in solid material, to load all solid 8
radioactive material into containers 'thati meet the-Departmentof,
Transportation (DOT) and other appropriate6ý ,regulantions and to
trian'sfker the containers to.a.licensed &ont.ractox Ifor processing 8110

and burial.

3.-5. 1. 1 SYSTEM DESCRIPTION

Th iqi RdaseSytmis d'esig~ned. tob decont am-inate~ liquids,

by. filtration, evaporation and demine'ra-izIation. E.v-aorator

bottmswhich. -containý essentially alo h ai~ciiywl
be transfer ed to the .olid radwasted system fox',.solidif ication

and,.:processing along wit1th: spent filter cartridges and resin. - i
Processing of so~ilid' rad~wastes is.dsciedi detail'i~n Section

3ý.5.3.

A flow diagram for the Liquid Radwaste System is shown in Figurel. "

3.-5.1. The system consists. of two subsystems. The first
subsystem is designed to process liquids with intermediate leVels
of radioactivity that are reused after decont:amination, and. the
second subsystem is designed to process liquid's with low level6s.."

of radioactivity that, are released, after decontamination,, into a :.".
dilution stream. Decontamination of liqu-ids with intermediate' or•

diuto stem ,eon n 1..

low level activities is carried out in: the .following sequence:
liquids are collected and then processedthrough one or more
cycles of .filtration, evaporation and demineralization.

Condensate from an evaporator is pumped to a storage or
monitoring tank prior to. reuse or discharge. The first cycle
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.through the evaporator and demineralizer results in a'

decontamination factor (DF) of 10 except for iodine and tritiu"n
4~1-0

where the decontamination factors are 104 and 1, respectively.

The concentrated liquid radwaste will be collected from the"

bottom of the evaporators and transferred to the solid radwaste
system for solidification and ultimate disposal. These

intermediate. and low level liquid process subsystem are.described 8

in more detail in Sections 3.5.1.2 and 3.5.1.3, respectively.

3'.5.1.2 INTERMEDIATE ACTIVITY LEVEL LIQUID PROCESS-SYSTEtM.

h ntermediate tivity level liquid CIALL) sbsiystem:c olle-t
an d:proce.ses effluents from the Large Component Cleaning 8 10

-(LCCV). and the Small Component Cleaning Autoclave (SCA). Liquids

-are puped from the cleaning cells to collection tanks located in6-
the radwaste building. The cleaning process in L theLCCV consists•

of a moist nitrogen treatment followed -by multiple rinses. The

moist .nitrogen and water rinse treatments essentiall.y remove the. ee
residual sodium on components from the primary and secondary

sodium:sysems. The LCCV can also perform an acid . 10.
8

dec0ontaminratipon etch of' selected components. Decontaminat' i on of
a: Primary ,Heat Transport System pump is the principal anticipated

use. of the acid etch and is only expected three times in the .lif e
of the plant. Table 3.5-1 shows the design annual concentration 6
.of activities by isotope flowing into the IALL System. The
criteria for these isotopes ,are contained in the footnotes 'on
Table 3.5-1. Column 4 of Table 3.5-1 identifies the average

activi,ties in the sodium cleaning rinse of the cleaning processt.'
The calculation is based on the removal of 160 percent of :the

average annual activity in the sodium and 10 percent of the
average annual fission and corrosion products plated on the 10

.components in a total of 100,000 gallons of water per year. The
last column shows the activity concentration in the acild etch
solutions .collected in the IALL system. This calculation is
based on removal of the remaining 90 percent of the deposited
activity in an acid etch batch volume of 16,000 gallons. Such an
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acid. etch batch is expected only about three times.in the.life of
the plant. Expected activity concentration levels in the, LCV.
outflow have been made utilizing models which compute the. fission
and corrosion, tritium, and transuranium specif ic6activities in 6
the sodium that is deposited on the exposed surfaces, in: the
primary system. Expected concentrations have been estimated from,
the number of.components to be cleaned, their surface area, the,
quantity of sodium on each component.and the volume of.fluid -used
to clean each component. .Tritium is: the predominant radi oa.6ti v eisotope in the sodium attached& to, the cmponents ifrom t 1,

Intermediate Heat Transport Sy6stem.4 .Supplemental discu•ssion of. 81,
the subsy~stem isprovided in section 1P0.:7. • e

While in: the collection tanks, the-pH of.the liquid...ra.as, is' 1
adjusted during "recirculation by:the ,in.jection of: a casti an
Acid-solution. Neutalized 1 iquid radaste d'is then

O through a fil te r, fed to the,-evapor~ator for distillation, and'.
then to a demineralizer for polishing.

Liquid s, primarily consisting of ,water radwast'e',a re -st•orede liin.
two 20,000 gallon:, tanks •prior to ,diLsitil, latiLon in.,:theýe~vipota s.Concentrated wastes, generated: during' the 'eaporation process are

discharged from the, evaporators into the concentrated waste .tank.
Collected Ifluids are sampled for. radioactivity,, nucl'ide identityT
and chemical purity. Sampling analysis results will determine

whether the fluids are adequately decontaminated and suitable for
reuse or discharge. Batches exceeding purity limits will be
recycled: through the evaporators or, demineralizers.. Ordinarily-,,,,,
ther-e will. be no discharges of the water distillate from the.
intermediate activity. radwaste system to.the environment.
..However, if the system should contain.a surplus inventory,, the 1.0
.design allows for controlled discharge into a diluting stream.:-

Activities accumulated in the water storage or monitoring tanks,
under the assumption that the process water has been
decontaminated by a factor of 105 (except as noted in Section [io
3i5.1.1) for one-cycle of evaporation and demineralization, are
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shown in Table 3.5-2. Both the intermediate and low level
systems inventories in the process streams are shown in this
table. The table has added conservatism in its values sin'ce no
credit is taken for decay due to collection, processing and
hold-up.

Table .3.5-3 shows the concentration of activities by nuclides in
the diluting stream for both systems. The assumptions used in
developing this information are identified in the table
footnotes. The released activity is diluted by the co6oing,.. ;tower
blowdown, at an annual average of flow rate of 3.1 x .o12 cc/yr.
In all cases, if a batch of liquid:.in a st6rage tank f to

meet the purity requirements for reuse or discharge, the batch
will be recycled to a collection tank and reprocessed' unt•iit
meets acceptable standards for reuse or discihairge. Water w•iw ll-
.,only be discharged from the' storage tank to the.' -fflu-ent stre eam
if reuse is not practical and then only after sampling and

-analysis are complete and show that the discharge meets
regulatory standards.

hc•nen6rated evaporator bottoms are dischargged ffrom the
evaporator into a collection tank. The concentrate will be
sampled for radioactivity and monitored volumes will be
transferred to the solid.radwaste system for solidification in
cement and processing and shipment to a licensed burial site for
ultimate disposal.

Adequate shielding is provided by the walls of the cells which
house the filters, collection tanks, evaporators, concentratedi
waste tank, decanting tanks, and the solidification drumming
station, .(based on the worst case input stream) to maintain
personnel exposures as low as reasonably achievable.

10

100

.10

Radiation levels in the areas housing the filters and 1
demineralizers will be monitored. Removal and replacement of the T
fillter cartridges and resins will be controlled by the area radiation
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level, pressure drop and conductivity (for resin) .,-Filter,:cartridges and resins that are removed. will be transferr-edto-the

solid raswaste system for processing and ultimatei disposal.

3.5.1.3 LOW ACTIVITY.LEVEL LIQUID RADWASTE SYSTEM

This subsystem is used to collect and process the liquid,,
primarily water, effluents from the floordrains, .personnel
decontamination shower drains and laboratory drains located in1
the Plant and Reactor Service Buildings. Concentrationof'-'-'
activit in theeffluents from these,sor .s.c .is. exted to-be :
less than 10- 0.'Ci/cci Input isotopic 6: ccetrations to
collection tanks are sh• win .T35-1. Lw activity
concentrations are computed by assuming ý.,tha•t• li1isted? isotopes are-
present 'in :3.5 pounds ofp r imar y sod um'per year diiuted by
3.1 x .•0 gallons of".water* per year. .Storedinvent.or in the
monitoring: tanks prior ,'to discharge is given in.Tabie ,,3.5.-.
Discharge' concene tr-6at ion is given in- Taible_3 .:5-3. , The •pres'ece•f•-&4
3.5 :pounds of primary sodium per year:,: con aining a totalo...of
app-roximately 154 "Ci/ cc of fissio n pro.duc4'ts., and, 1.5,•4 Ci/c:c o-f[8
triUtium into. a. drainage stream of :-850 gpd ahd .dischage inoa
blowdown .Stream of 3.1 x 1012• cc/year is .assumed. If the. 8
activity isfound to 6be acceptable for release l'lafteri."
decontamination, that batch of water (whichbhas:been monitored)
will be released to the discharge stream. Otherwise, it is:
transferred to the low level activity collection tank and
reprocessed. The reprocessed .low activity waste may then be:.
released to the, discharge stream or again recycled. Processi.ng_-
of low level radioactive waste includes adjustment of pH, .
defoaming, filtration, evaporation and demineralization similat.r..::'
to that described inýthe previous: paragraph.. The, decontaminated:
product collection system consists of two tanks. One. tank can be ' .1
utilized for sampling and monitoring of the condensate being
discharged, while the other tank is used to collect additional
fluid.
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Discharge water from the low activity level system and the 10
assumed discharge from the intermediate activity levelsystem isP,..
released through the same header equipped with a flow control
valve, flowmeter and radiation monitor. Flow rate, based on the
radioactivity level of the discharge water, is controlled so that.
the concentration in the dilution stream and the total activity
released to the river is• nly a small fraction of. existing Code 0

of Federal Regulations, 10 CFR 20.

3.5.1.4 ASSUMPTIONS

Data presented in Tables :3.5-1, 3.5-2 and 13.5-3 for.. the IA.L-.L 0

system is based on the assumption that 10 percent of the f ission
and corrosion products plated out activity and 100 percent of -;,the
sodium activity adhering to the processed components is removed.

i n a first rinse volume of 100,000 gallons of water per year. , I18

is further assumed that.90 percent of the remaining plated out i A
activity will be removed if an acid etch is used.: These: .values'eq,, (,,
a~re conservative and it is likely that the actual activity
removed will be less.

Tabulated data for the low level system are based on a water.,flow
rate of 850 gpd and an assumed concentration of,10 Ci

to mixed fission products and tritium. It is assumed that this.
activity is due to sodium which is removed from the reactor for::
chemical analysis or due to maintenance, spills'and clean up
during normal plant operations. The assumption that all of-the
tritium contained in sodium remains in the water following the: - ; i

reaction of sodium with water is conservative. It is likely that_ý'.
a fraction of the tritium is released as a gas due to the
reaction Of sodium tritide (NaT) with the controlled moist
nitrogen during component cleaning in the LCCV, This low
activity gas which is processed through an atmospheric processing,,8:

system is not significant relative to other gaseous tritium
source terms in Table 3,5-8.

0 o

*10
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@0 3.5.1.5 BALANCE OF PLANT CONSIDERATIONS

Tritium which enters the main stream in the :steam-generator

becomes chemically bonded to form tritiated water vapor. The

steam is condensed and the water contains tritium. Any outflow

from the steam water system contains tritiated water, which

cannot be separated.from non-tritiated water.

CRBRP operation will utilize a direct discharge into the cooling-

tower blowdown (2.3 x 103 gpm) of 5 gpm. bleed from the 6 ,v
steam/water cycle. The.expected, curie releas1

per day.

3.5.2 GASEOUS RADWASTE SYSTEM

3.5.2.1 NATURE AND ORIGIN OF RADWASTE GASES

@0 Vola-tile radwaste gases processed by :the gaseous radwaSte systm
consist of noble gas radionuclides and tritium gene'ra•ted -b-y

fission and/or neutron activation. The noblegses, xe.non' ...'and
krypton, result from fission in the fuel and would be. relased

into the sodium coolant by failure of fuel elements'. T-he-n6ble-

gases, argon and neon, are produced by neutron activation from,.i,

respectively, the potassium impurity in the sodium and from the
sodium itself, by the reactions, K-39(n,p) Ar-39; K-41(n,p)

Ar-41; Na-23(np) Ne-23. A small fraction of the Ar-39 ,and Ar-41
are produced by direct activation of Ar-38 and Ar-40. This

source of activated argon is directly proportional to the
quantity of reactor cover gas. Tritium has several -sources;

ternary fission in fuel, neutron interaction with B-10 coolant

impurity and with B-10 in control rods, and neutron interaction

with lithium impurity in the coolant.

10

~}

3.5-7
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Noble gas radionuclides.willmigrateý to:-the reactor•:cver-gas
space, although a time lag will occur: in -the .leakage fr•om
defective fuel and"the movemen.tt.oi, the cover•• gas'. Elemental
iodine" and particulate forms of radioactive isoto0pesI are, not.

I

A'

(A

3 .5-7a
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V. expected to be present in the gaseous radwaste system. Although
some vaporization of non-gaseous isotopes from the liquid sodium
into the reactor cover gas may occur, all cover gas entering the
system is processed through two vapor traps which are expected to
remove essentially all non-gaseous isotopes including any tracep
quantities of sodium iodide. Continuous monitoring of the gases
processed through the vapor traps is provided by the process
monitoring of RAPS.

8

Tritium will largely remain in solution (99.8 percent) in the

sodium and will then be removedby •c p l ping Further,
tritium concentration in the cover gas wil be-ff.ected by the
sodium temperature', the cover gaS temperature and pr'essusr •'..
cold trapping rate and the concentratiohn of- hyd;rog;Pen in the..
sodium. The latter factor, in turn, depends on the diffusion
rate of hydrogen from the steam-generator tubes tintothe
intermediate sodium, the result-ing .'hydrogen concent-ra tion in t~h i~s
sodium and its diffusion rate into the primary system sodifum'..

through the Intermediate Heat Exchanger walls.,

3.5.2.2 PROCESSING METHOD

The general processing system involves two subsystems: (1) the
Radioactive Argon Processing Subsystem (RAPS); and (2) the Cell
Atmosphere Processing Subsystem (CAPS). RAPS is a
decontaminating and recycling system for controlling the
radioactivity in the reactor and Primary Heat Transport System
cover gas. RAPS achieves decontamination of the cover gas by the
use of a cryogenic distillation column. Krypton and xenon
isotopes accumulate in the cryostill and are periodically removed
by transferring them to the noble gas storage vessel. After the
short-lived radionuclides have been removed by radioactive decay,.
the remaining gases in the noble gas storage vessel are slowly
transferred to CAPS.

ID~

':1,p
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Or CAPS processes cell gases or waste gases • which may contain.,
radioactivity. CAPS,,achieves. decontamination by the. use :of *two
cryogenic charcoal delay beds which'provide holdup olfthelll
radionuclides, thus, allowing. them to decay before they. reachlthe. N
Heating and Ventilation System and are exhausted to the
atmosphere. CAPS also removes tritium from the process gas,
stream by the use of an oxidizer and a tritium water removal
unit. The tritiated water collected is eventually disposed of as
solid waste.

3.5.2.3 PROCESS FLOW DIAGRAMS (TYPICAL SYSTEM) -

A schematic flow diagram of RAPS incorporating typical values is
shown in-Figure 3.5-.2; the ýsolid-line blocks represent RAPS
components and subsystem, theýbrokenline blocks represent
components that are, serve by RAPS and that are part of the
recycled-gas system. Output off the Recycle ArgonTank is at a
nominal flow of 5.15 scfm; this is divided into 1.5 scfm fed to
the three Primary Heat Transport em Sytem(PHTS-), pumps and 3.;65 I'
scfm fed to the reactor cover-gas space. The PHTS pumps' gas
effluent is divided equally (by design) so that 0.75 scfm passes
through the shaft seal spaces and the three oiltraps to the RAPS
input (Vacuum Tank); the other 0O.75y ;scfm bleeds to ,the common
pressure-equalization line that joins the Reactor, the Reactor
Overflow Tank, and the PHTS Pumps cover-gas spaces. From this
line, a gas sample of 1.0 scfm is diverted through ýthel Impurity
Analysis and Monitoring System before entering the RAPS input. f.
The output of RAPS, 5.15 scfm, is delivered to the Recycle Argon
Tank.

The Cell Atmosphere Processing Subsystem (CAPS) is shown in..
Figure 3.5-3. The Reactor, PHTS Pumps and Reactor Overflow.tankcells and associated pipeways are vented to CAPS and have

controlled atmospheres, with a nominal nitrogen-two percent
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oxygen composition. This ensures that any radioactivity that

escapes into these cells from the recycle-argon cover gas will be

contained and processed to control the release of radioactivity.

Nominal input to CAPS is the time averaged total flow of the

influent gases. If a high level of radioactivity is detected in

the CAPS exhaust, the exhaust line is automatically closed and

the CAPS compressors are shut down.

RAPS and CAPS employ similar process methods. In each subsystem

the gas input is collected in a vacuum tank, from which it is

compressed and transferred under pressure to a surge tank. In

CAPS, the surge vessel effluent gas passes through an oxidizer

and a tritium water removal unit which are used to remove

tritium. The gas then passes through two cryogenic charcoal

delay beds which allow the radionuclides to decay before they are

released to the RSB Heating, Ventilating and Air:Conditioning

system (HVAC) and exhausted to the atmosphere.

In RAPS, the surge vessel effluent gas passes through a cryogenic

still which removes xenon and krypton isotopes from the argon

cover gas.

3.5.2.4 LEAKAGE PATHS AND ESTIMATED DISCHARGE RATES

The separate paths of leakage and/or discharge to the environment

are discussed in detail, as follows. Radioactive gas flow paths

are detailed in Figure 3.5-4.

3.5.2.4.1 COVER-GAS LEAKAGE

. 8

.10C

710

Reactor cover gas diffuses through the various head seals into
the Head Access Area. The conservatively estimated total leakage 8

rate for all of the seals is 0.0044 standard cc/min of cover gas.
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3,.5.2.4.2 BUFFERED-"SEAL. LEAKAGE

Buffer.ed head seals are: fed, by recycled argon (processed,, in-.
RAPS) ; a maximum seven standard cc/mm of this gas is expected to
leak into the Head Access Area. Cdver-gas and buffered seal
leakages both diffuse into the Head Access Area atmosphere and
are vented into the RCB operating floor and to the RCB HVAC
exhaust and discharged to the atmosphere without processing..

3.5.2.4.3 PRIMARY PIPING LEAKAGE",

An estimattion. of the.tota leakage t'r ough.pping connection'f,
wel'ds, .-valv~es and components- of:tbh"" PHTS and 0of ti. Rei'.rac'rer
Gas System indicates that.the. assuiption of one. standard c/•mn 8
of cover gas is conservative regarding leakage into the
corresponding Reactor Containmeht' Buldin 4(RCB)camounts of tritiumAwill diffuse: through 6 te piping wl n t

PHTS and. auxiliary Na cells. These gases will-be Vented to .CAPS '
by the normal feed and bleed nitrogen gas cell-atmosphere
inertin~g: .and pressure control :system-. - o

0o i
10

3i.5.i2..44 RAP S AND CAPS LEAKAGE'

Similarly, a maximum of one standard cc/min of RAPS coldbox
influent gas is assumed for the total leakage from RAPS and CAPS
components into their respective cell atmospheres, which vent to
the RCB HVAC, and RSB HVAC, respectively.

3.5.2.4.5 INTERMEDIATE CELLS

Tritium that diffuses from the primary into the Intermediate Heat
Transport System will also diffuse at a small but finite rate
through piping .and components into the Steam Generator Building
.Intermediate Bay cell atmosphere. In the cell atmosphere, it
will reach an equilibrium concentration dependent upon
natural-convection air turn-over in those cells.~1'

3..5-1i
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3.5.2.5 RADIOLOGICAL RELEASE POINT DESCRIPTIONS

There are a total of.nineteen Nuclear Island ventilation exhaust J.

air. releasing points which are: desi.gned for monitoring/samplinpg ,

of exhaust air. These are: one lqcated •in..the Intermediate- Bay.

(IB) of the Steam Generator Building, one located in the Radwaste

Area of the Reactor Service. Building (RSB-RWA), two located:.in

the Fuel Handling, Area of the Reactor Service Building (RSB-FHA),.1 8

six l.ocated in the Steam Generator Building (SGB) and nine

located in the Reactor Containment Building .(RCB).. Of these:.

r.elieasle points, only two- are: expected ..to .contain .radioactivity i

their effluents during normal operation -of 'thesCRBRP. Thse a ..

the SGB-.IB exhaust, and the.RCB normal Lexhaustt• ýrel."easepoint

located in the. RSB., -.

:13

1 13

13

The rele~ase point, as'sociated with the, Intermediate: Ba (IB), ofý
the SGB will exhaust air at 54,500 scfm at an 'elevation of 857' " _.

with an exhaust air velocity of 152.0 fpm.

Three release points are located i.n ;.the RSB.;, One _rece.ives ... 13
v.entilationý exhaust air-from the Ra-dwatste Area: ofý the RSB.. A'

ventilation exhaust air quantity of 46,000 scfm will be. released, 8
10:

at.an elevation of 884''0". Exhaust air temperature will vary 0

frlom 55:°F to 140 0 F. Exhaust air velocity is 9.40 fpm. ..: 3.

The second release: point located in the RSB receives normal 113
exhaust from the Reactor Containment Building. A. ventilation 8

exhaust air quantity of 14,000 scfm will be released at an

elevation of 884'-0". Exhaust air temperature will vary from

55 0 F to 120 0 F. Exhaust air velocity is 1750 fpm.

The third release point located in the RSB receives exhaust from

the RSB clean up filter unit. A ventilation exhaust air quantity 10

of 18,.000 scfm during normal operation and 1700 scfm during.-

3.5-12
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refueling will be released, at an elevation of. 884'-0",. ,Exhaust.

air velocity, is 80O, fpm and. 170 fpm, respectively...The

temperature will vary, from 559F to 1200 F. 10•': •.

Six design radiological release points .are located in the SB. • 8

Three, one in. each of the steam generator loop. cells, receive..

ventilation exhaust air from thei-r respective cells. Ventilation

exhaust air quantities of 65,000; 55,000 and 73,000 scfmwill be (8

released.from loop cells 1, 2 and 3, respectively, at an

elevation of 8,86' 0", and the exhaust air velocity wiýl. be1,350,

1,150 and 1,520 fpm for loop cells i, 12 and 3 ,respectively.

Each loop cell has an additional release point which receies.

ventilation exhaust air from the same area as stated above,. .,A,,

ventilation exhaust air quantity -of 16,000 cfm will be released

from each of the additional release points at, e1evat•ion 87-4.'0"...

Exhaust air velocity will be 1,60.0 fpm.

13

113

,10 1~3

113

13i,:,, • :•

@0
Located near the top of the Reactor Containment Building at
elevation 987'-0" is the combined exhaust of the Annulus Pressure

Maintenance System, the Annulus Filtration System, and the-RCB

Containment Clean Up System, The-exhaust air quantity and.

exhaust velocity through this exhaust opening varies from 3,000

scfm and 425 fpm during normal and'accident cdnditions,::to 14"0 00

scfm and 1980 fpm during refueling, to a 21,770 scfmand 3,0)80'1"

fpm which represents the RCB Clean Up System exhaust during the

TMBDB event (Thermal Margin Beyond Design Basis). The

temperature of the air varies from.55OF to 200 0 F.

An additional eight (8) release points associated with the

Thermal Margin Beyond Design Basis (.TMBDB) event are located at

the top of the Reactor Containment Building for the Annulus Air

Cooling System at elevation 991'. A nominal total of 400,000

scfm or 50,000 scfm per exhaust point, will be exhausted at each

8

I0.

4!D
3.5-13
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point. withý an outlet velocity of 780;fpm. This annulus;:coolin
system is not required to-operate during normal operatin, orpt:,
mitigate .•the .icon~sequences ..of any design basis accident:s...
Activity, would only be released. from these ".points. ,i:n the. .event .of
very .low probabilit acidents .beyond::the .design basis. No''
on-line. radioactivity monitor will be provided for 'these. e.xbau.sts' .
and offs ite/emergency monitoring techniques will be adopted.

The radiolog;ical discharge points described are sampled and/or 8
monitored. Sectibon 6,2.1.11 descr-bes the planteffluet .
monitoring system, for 'gas-eousi e~ffluents.

3.5.2.6 :SYSTEM -PERFORMANCE.

Steady-State Inventory .of a specifi-c radionudcdidee in the ireactor.'
cover gas can be calculated from the formula:

I •.:- F/V

where,

I = Inventory

I=Input rate -. (pres ented in' Table. 3.-Z) j.;
. .= Decay constant..6'93 :half-ife)

-= .Processing efficiency factor (typicaly taken. as .uniy)

F =.Purge rate:

V . Cover-gas-space volume
F/V =.Purge factor

concentration. of-a radionuclide in the cover-gas. space is:its
inventory divided by, the total gas.volume adjusted tostandard..
temperature and pressure.

3.5-14
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Performance of RAPS for:each-radionuclide is summarized in Table

3.5-4. The reactor cover gas radionuclide,:concentrations, the',

radionuclide concentrations in the RAPS vessel output and :the

RAPS cryostill decontamination factor are presented in this''

table. These data are calculated for the conditions of full

reactor power, at one year's operation, with 0.1 percent failed

fuel. CAPS performance is indicated in Table,3.5-5 which: gives 10

the decontamination factor of the two delaybeds for each

radionuclide. Table 3.5-7 contains a list of the, radionucgaides..; ,

released from the plant from various sources,. The:sourcesare

based on reactor operation with 0.1% failed -fuel. The 'Failed• -.
Fuel Monitoring System :sources are shownfori the -,prtcessingf

two samples per day. T refueling. system souxrces- areý the. sum

those for normal and anticipated events, Table`- 3.5-8gives the

annual releases from the RSB and the RCB for the sources givenh In

Table 3.5-7.

3.5.2.7 BALANCE OF PLANT CONSIDERATIONS

A small fraction of tritium produced, in the-- fu el. and: co.ntr•o•,rods:.

passes into the steam-water -system.by di'ffusion-., throu ghstainless

steel. Tritium is expected to be in the s team-water s-yste i

the form of tritiated water. The condenser . .off.as sytem

removes non-condensable gases (vapors) from the condensing steam.

Tritiated water vapor present in the off-gas flow constitutes the '

only expected gaseous radiological release contribution from the.

balance of plant.

Mechanical vacuum pumps will remove the vapors together with tbhe-'..

noncondensable gases and discharge them into the exhaust duct -

serving the lube oil areas of the Turbine Generator Building. -

The combined gases will then be released from the exhaust fans. at

elevation 878'0", at a rate of 8,000 scfm. The exhaust flow

velocity will be 900 feet/minute with a temperature range of 55,OF

3 r_11r -
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to l20OF. The resulting gaseous tritium release ratejis provided(

in Table 3.5-9. There are eleven other TGB exhaust points which 6 [.
receive ventilation exclusively from the TGB atmosphere and could .
potentially contain some activity. This potential..contribution

would not alter the values reported in Table 3.5-9.

One release point is located in the Plant Service ,.Building (PSB).
The.release point receives exhaust air from the hot laboratories, 8-0

counting room, and from the decontamination area. The release
point is located at an elevation of 831'2".

The design radiological discharge points discussed above are"
.4.

sampled and/or monitored, Section 6.2.1.1.1 describes the

monitoring systems for gaseous effluents.

3.5.3 SOLID RADWASTE SYSTEM DESCRIPTION

The Solid Radwaste System is designed to process'.and, .package,

solid wastes so that they can be shipped to licensed burial
sites. Packaging and shipping container design. will be such that
the surface dose rate.will be in compliance with-Department of

Transportation (DOT)/NRC regulations as well as all other

applicable State and Federal regulations.

Figure 3.5-5 is a flow diagram for the solid waste operations.

Weights, volumes and expected activities (0.1 percent failed:
4fuel) of solid waste to be shipped and the frequency of-shipmentsi.....

per year are given in tables 3.5-10 and 3.5-11. All shipment
containers are transferred! to a licensed contractor for

processing or burial.

The system will be designed to process or handle five types of
wastes: concentrated liquids, compactible solids,
non-compactible solids, metallic sodium and .sodium bearing

components.

12 C 1
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Description of disposal of additibnal materials is provided in

Section 3.8, Radioactive Materials Inventory.

3.5.3.1 CONCENTRATED LIQUIDS

Concentrated liquids and spent bead-type resins from the liquid

radwaste are solidified. The equipment in the solid radwaste

system is shown schematically in Figure 3.5-5.

The equipment includes a cement filling station, a decanting:

station, a concentrated waste collection- tank:, a .drumming

station, a filter handling machine anda compactor. Equipmnt.

has been selected, arranged and shielded to permit operation,

inspection and maintenance with minimal exposure to personnel.

The solid radwaste systemwill process approximately one-hun dred

eighty-one 55 gallon drums of concentrated: li-quidsý per yeagr as

shown in Table 3.5-11. Total plutonium in 1,81 drrums is expected

to be less than 0.3 Ci or less-; than 2 x 10-3 Ci per drum,.

assuming .that no plutonium is removed by the liquid radwaste

filtration system.

4
10

Jo,; S

- ~1~~
~ '1~

I' r

4

13

0 .0

3.5.3.2 COMPACTIBLE SOLIDS

Compactible solids such as rags, paper, and rubber seals, which

can be potentially contaminated, will be collected at various

points throughout the plant and transferred to the solid radwaste

system. These types of solids, after compaction, are estimated

to have an average activity of less than 9.5 x 10-5 Ci/ft 3 as-

shown in Table 3.5-10. Compactible solids will be placed in

55-gallon drums and compacted by a hydraulic compacting machine.

It is estimated that a total of twenty-eight 55-gallon drums per

year will be produced. Transport to a burial site by licensed

burial contractors will be carried out after a suitable number of

'drums are accumulated.

8 10

0*C7
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3.5.533, NON-COMPACTIBLE ,SOLIDS_

Low-..acti-vity, non-compactible' sol:ids:. (less:, than 0.12. Ci/.:ft 3_)
include- use6d _suppor t tlool~s,: metal. from;, cutting.. oeratios suh-a
an IHX: tube bundle, valves: and'. vapor. traps•. A I:.ýcomonents:
prev iousl'y exposed to.: sodIum wi.ll be- cleaned. of.- metal1lic; sodium
in the, LCCV . or theý. SCA.I.

'C
V [13

10

.T..he.. lowactivity non-Compactible•. sOrids. wil 1e1placed: i.
55-gallon,.drus., capped, decontami nated .morritored:,and- piedl'ac.1into tepry storag-. Other. ty.,pes- of- nonýcompaýctib1.e- sol~ids;
such as pen atig itr, will be pr'epaxrW-.e U6or. off -&Ite-ý
disposal. in :concrete.-l:ned- :5-5', gallon9i1.n drum-s.. I*t i•1s1 estimated, th•hatthe re wiII be a, total of' one hundnred and twel.Ve 11') 5'5•,ga•on -
drums per year- containing, nvna-compatible sA:-is-.

3.5.3.43 METALLIC SODIUM: IN.CONTA1NERS

Radioactive. sodIum. w1,ll, be.- present- in, tbe-, Fuel-'. Ifan-dl~iing ! .Ce&ll as.a.result', of ftuel- han-dling ope-rations.. This.-me-ta:lics•o• w•ileA b

transferred to the radwas-tei. system.. from tre- Ful. .a•ndiAnfg;.C011 inh,
55-gacllon drums. The number. of drums- of waster i-sýý ebstima-.te&-. to. be'.two per year, each containing, about 20. Ci.. Sirce- no.buria-l stes

will accept sodium, the drums: will' either: be placed. in storage: on
site or processed to a dis.posal foirm- in:.a- to•-•be-ýd.etermined
manner.

C.-

... .110 .
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* : 3.5.3.5 SODIUM BEARING SOLIDS

Sources of sodium bearing solids are the primary, intermediate
and Ex-Vessel Storage Tank cold traps. The total estimated 4
activity in the primary cold traps at the end of plant life is
about 2.8 x 105 Ci. of fission and corrosion products and 3.7 x
105 Ci. of tritium.

The six intermediate cold traps have an expected life of about
3.25 years. At the time of removal, each of the intermediate
cold traps will contain about 7100 Ci. of tritium. The single 101,

Ex-Vessel Storage Tank cold trap' will remain inplace f.or the
entire life of the plant. The total estimated activity ifn the
Ex-Vessel Storage Tank cold trap at end of plant life is about
7.6 x 103 Ci. of fission productst and about 18,0 1Ci. of tri,,it um, f

No current disposal site will accept sodium beairing wastes. Fo
off-site disposal of this type of waste, sodium is required to be
removed. Where sodium removal is notpractical the wasteV wil be:
stored on site.

All operations of solid waste system will be monitored to assure
that operating personnel exposures are within 10 CFR 20.
guidelines.

*60
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TABLE 3.5-i

ESTIMATED ANINJAL CCNCENTflATICN OF LOW AND

INTERMEDIAD E ACTIVITY LEVEL INPU SIEAMS WCi/cc)(1)

(

IsotDpe Half"Life

H-3
Na-22
Na-24
Cr-51
Mn-54
Co-58
Co-60
Fe-59
Sr-89
Sr-90
Y-90
Y-91

Nb-95
Zr-95
Mo99

Ru-103
Ru-106
Rh-106
Ag-ill
S-125
lt-127m
Te-127
Te-129m
Te-129
Te-132

1-131
1-132

Cs-134
Cs-136
Cs-137
Ba-140
La-140
Ce-141
Ce-143
Pr-143
Ce-144
Pr-144
Nd-147
Put-127
Eu-155
Ta-182
Pu-238
Pu-239

12.3Y
246Y

15H
328D

71D

45D
5iD

28.8Y
64.iH
5BD

35D
35D
67H
40D

2. 2H

2.7Y
109D
9.35H1

34D
70M
78H

8.1D
2.3H
2.1Y

13D
30Y

12.8D
4011

32.5D
33.7D
13.7D

285D
17M

11.1D
2.7D
1.8Y
nSD
86Y

2.OE4Y

Lod Level (2)

2.44E-6
4*55E-6
5.67E-7

1.26E-8
8.93E-9
6.93E-9
3.65E,9

6.B88E--9

.9.17E-9
7 .41E-9ý
7.)41E-9

6.31E-8.
2 .%E-8
2.56E-8
7 .70E-78
7.70E-8
5.46E-8
2.75E-6
5.19E-7
I.39E-6
1.38E-6
1I.IIE-S
4.99E-9
4.99E-9
8.22E-9
4.33E-9
4.33E-9
5.88E-9
5.88E-9
1.81E-9
3.35E-9

1.05E-8
2. 79E-9

Sodium Cleaning
Solution (3)

1.lE-3
1.65E-3
2.05E-4
2.401E41 .45E-3-
1 .13E-+3

3.17E-4
B. 72E-6,
1.74E-4
1.25E-4ý
1.25E-4-
5.11E-5
.8.7 BE-5S
•.78E-5

1.06E-5

ý1.06E-4;
i.06E-4
3.43E-6
21.2BE-S-
3 .56E-4
3. 56-E-4
1e 07E'-3
1.07E-3
7.70E-4
9.99E-4
1. 8E-4
5.04E-4
4.99E-4
4 OOE-3
6. 97E-5
6,97E-5
1.15E-4
2.0lE-4
2.01E-4
8.22E-5
8.22E-5
2.53E-5
2.46E-5
4.40E-6
6.08E-5
5.10E-6
1.37E-6

Intermediate

1. 31E-2
9. 45E,-2
8.75E-1
2.45E-1
6 .40E!-3

6 .42E-2
6.42E-2

6.10E-2
6.88E-2
ý6-. BBE-2

1.49.E-3

6.10E-4
6 .20E-4
4.76E-3
4.64E-2
4.64E-2

4.15E-2

10

4
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TABLE 3.5-1 (Continued)

Sodium Cleaning
Solution (3)

IntermediateAcid Etch (4)_IQLQ= Hal fTLi f

Pu-240
Pu-241
PU-242

AM-242
Ant-242m
CAmt-242
Cm-243

Cmn-244

6.7E3Y
13Y

3. 8E5Y

2D
2.4D
433Y
152Y

16H
7.4E3Y

163D
30Y
18Y

3.64E-9
3.02E-7
7.75E-12
1.18E-13
5.40E-10
1.08E-9
4.24E-11
4.24E-11
l1. 73E-ll•7.55E-10
1.04E-11

,2018E-40

1.78E-6
1.51E-4
3.83E-9
5.60E-11
2.71E-7
5.30E-7
2.09E-8
2.09E-87

1i 08E-7

•/.•.<

(1) 0.1% failed fuel. for fission products and..50 .ppbPu in
prima si. 30 /year rirradiation and 10 days decaMy
fission andr activated: corrosion .products Decay times
collection, processing and holdups areneglected.

the
of
dUring 4 1'0

*O
(2) Low, activity concentrations are ccrputed by. assuming that the

lite istpsae Present in 35.5lbs of prJimaysoim e
year dil.uted by 3.1ý 10 gallons of :water per year.

(3) Intermediate activity concentrations.for.the Sodium Cleani . .
Solution are ccanted assuming 10% of plated, out activity. and
100% of sodiumlactivity adhering to thed:processed cWuhpnents are
dissolved in 100,000 gallons of water per year. The solution' is
present in the input streams to the collection tanks.

(4) The average annual acid etch consists of 90% of the plated out
activity fran the processed ccmponents in an average annual
volume of 1600 gallons. Cell sodium activity: is assumed to have
been removed in the first water rinse. This input stream is
only expected to occur three times during plant life.

kN
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TABLE 3.5-2

EXPECTED ACIVITY I'M RY S'MRED AFTER PRESSIN ()
11

Low Level Activity (2)
Monitor Tank (Ci)

Intermediate Activity
~or~1~ I'Rn5f il

.(3)

IsotgM Half--ý-Life

H-3
Na-22
Na-24
Cr-51
Mn-54
Co-58
Co-60
Fe-59
Sr-89
Sr-90

Y-90
Y-91

.Zr95
Mo-99Ru-i 03

Ru-106R-•i06

Mbi25
Te-127m

...Te-i27

Te-29m
76-129
Te-i32
I'131

f-132
CS-134
Cs-136
Cs-137
Ba-i 40
La-140
Ce-141
Ce-143
Pr-i43
Ce-144
Pr-144
Nd-147
PM-147
EIu-155
Ta-i82
Pu-238
1u-239
Pu-240
Pu-241

12.3Y
2. 6Y
i5H
28D

312D
71D

5 .2Y
45D
5iD

28.8Y
64.1iH

58D3'5D
64D•
67D

2.2H
7.5D:
2 .7Y
1,09D

.9.35D
34,D
.70K

8:0- ID
2.3H
2.1Y

13D
30Y

12 .p D
40H

32.5D
33.7D
13.7D

285D
17M

U..1D
2.7D1.*BY
3-5D

86Y
2.0E4Y
6.7E3Y

i3Y

2.31E-5

5.36E-II

IA i'9E-2~

8.45E-43
3.45E-13
6&51E-13'

8.68&5-13'
67 O'SiE-13:

77. 1E-1i3

.5.975.-2-
.2..4 2

5 .•16•12.4602E-

4 91E,-i0
1.26E-I0
1:.3IE-101.05Eý9
4.72F1-3
4.7ý2t13
7.78E' 13
4.09E-i3
4.09E-13
5 .56E-13
5.56E-13
.1.7iE-i3
3.17E-13

1.01E-42
2.64E-13
3 .45E-13
2.86E-11

1.O1 E-I
I.59E-6
1.86E-7
8,16E-6

5_.3IE-4:
i.49E-,•4.
3.-88EB-6

8.26E-7

1.24E-7
1.14E-7
4 .64E-8:
33.90E-5

2:. 82E-5

9-63E-9

S.04E-1

1.82E--9

3,23E-7

7.47It E-8

3.23E-7
8.08E-7

9.82E-5

64.63E-9

1.I24E.9-

1.83E-9
1.37E-7

7.47E-8
B7.29E-7
230.2E-8
2.23E-8

4.08E-9
2.52E-5
4.63E-0

1.24E-9

1.62E-9
1.37E-7

4.

K
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t~lý_TABLE 3.5-2 (Continued)

Low Level Activity (2) Intermediate Activity (3)
H flf.Lif Monitor Tank (Ci) Storage Tanks (Ci)

Pu-242 3.8E5Y 3.45E-13 3.48E-12
Np-238 2D 1.12E-17 5.09E-14
Np-239 2.4D 5.15E-14 2.46E-10
Am-241 433Y 1.02E-13 4.81E'I0
Am-242m 152Y 4.01E-15 1.90E-11
Am-242 16H 4.01E-15 1.90E-41
Am-243 7.4E3Y 1,64E015 2o23E-11
QC-242 163D 7.15E-14 3,.42E0-1
Qnr-243 30Y 9OE1472-12
(n-244 18Y 2.07E•14 9.81E-11

(1) 0.1% failed fuel for fission products and 50 p in the primary

sodium, 30 years irradiat-ion and 10' idays deayof fiSsibn and

activated corrosion products. Decay due -to collection,
processing and holdup are neglected.

(2) 16w activity is on Table 3.2-1 wit a DF=-0 5 for all

isotopes except iodine (DF=104 ) and tritium 0(DF=1) 2400 gallon

monitoring tank volume.

(3) Intermediate Activity is based on 40,000 gallon storage
capacity containing the activity inventory in 16,000 gallons of
acid etch and in 24,000 gallons of sodium cleaning solution. A
decontamination factor of 105 is applicable to all isotopes

except iodine (DF=I0 4) and tritium (DF=i). Ihis is a worst
coibination of expected operations, with the decontamination
acid etch from one PHMS pump decontamination, which occurs
three times in the life of the plant.

@0
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TABLE 3.5-3

CEMUMMATCiN OF RADIOMQCLIDES , AT DISQ1IARGE

10 CLINCH RIVER: EXCPECTE VMALUES

Hl~frT fe

H-3 (4)
Na-22
Na-24
Cr-5i
Mn-54
C6-58
C'o60

Sr-89
Sr,-90

Y-90
Y-`91

Zr-95
M6499
Ru- ,03
IR1-106

Sb-125
Te.127m
T6-127
Te-129m
Te-i29
Te-132

1-131
1-132

Cs-134
Cs-136
Cs-137
Ba-140
La-140
Ce-141
Ce-143
Pr-143
Ce-i 44
Pr-144
Nd-147
Pm--147
Eu-155
Ta-182
Pu-238
Pu-239

12.ý3Y

15Y
28D

71D.
4.2Y
45D
51D

288Y
64ý.4iH

ý58D
35Di

40D
17D

7.05D2 .7Y
1O0b

9.35H
34D,
70M

7 8H.

2.3H
2.1Y

1:I3D,:
30YT

12.8D
Off

32.5D
32 .SD
13.7D

285D
17Mii .JD

2.7D
1.8Y

I15D
86Y

2.OE4Y

Low Activity
(M Ci/cc) L(i-

9.53E-I0O
1.95E-14
2.22E-iS

4.93E,17

3.47E-i7
3 i.4,E-17

7. 60E-'7
.7.,60.E-17

1.12E-i6

2.47E-16i.ooE-i•6
1.00E-16

4.007E16
S4.,0E-16
2 .14E-16
1 .08E-13

2.03E-14
S5.26E-15
6 .53E-13
4.33E-14.
1.95E-17
1.95E-17
5.16E-171.69E-i7

1.69E-17
2.30E-,17
2.30E-17
9.90E-18
1.31E-17

4.OOE-17
1.09E-17

Intermediate
Activit-y ý"Ci/cc) (2)

3 326E-8
4.84E-i44

'21.631E-12,
1.ý89E-il.
i71E-10

1.25E-12
3 :6@E~i4

3 .64E,14

1 •64E-11
3'. ,5E-i3

.5.66E-:12

2.15E-13
... 2. -i3
2.205E-1i

5" 9-4•:2
`.652E-13

I.41E-43
23,.4E-13

7.42E-151.25E-11

5.32E-15

2.61E-13

2 -41E-14
7:42E-15

1.49E-15
4.iOE-16

Ttal Activity..
(xM Ci/cc). (3)•

3.36E-8
6.179E-i4 V
6'.22E-14.;::2. 3Eii, .2•i:::
1.89E-11
1 .71E-10

4:,,53E-ii3

- 1.250E-12
53.iOE-1i4,
3 1 ..68E-i4
3.68E-i4

1 .26E-11 8

3 IiE-1S
.966E-I1

2.53E-13'

29 .53E-i3

1.3iE-i5
6.96E-15

.1 .04E-i3
,1 .04E-i13

35.i4Ei-43

-3.14E-i3.
2.25E-13
5.95E-12
5.72E-43
2.32E-13

8.13E-12
91.53E-12
3.35E-14
5.90E-74-
5 .90E-1-4
2 .41,E-14
2.41E-14
7 .4.2E-15
7 .42E-i5
1.32E-15
8 .i3E-12
1 .53E-i5
4 .11E-i6

. 0

I1*
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OF, TABLE 3.5-3 (Continued)

Pu-240
Pu-241
Pu-242
NP--238
Np-239
Amr-241
,.m-242ta
Am-242
Amr-243
QrM24M
Cm-243
Qrr-244

Hal1f-Life

6.7E3Y
13Y

3.8E5Y
2D

2.4D433Y
152Y

16H
7.4E3Y

163D
30Y
IBY

Low Activity

1.43E-17
1 18E-I5
3.02E-20
4.62E-22
2.12E-18
4.20E-18
1.66E-19
1.66E-19
6.80E-20
2.95E- 18
4..08E-22
8. 55E-18,&

Intermediate
&tivity .aCi/cc) (2)

5.23Et-16
4. 42:-14
1.12E-18
1 .164E-20
7. 94E-17
1.55E-16
6.13E-18
6.131t418
7.19E-18

1 .52E-18
3 .16471

Total Activity
aci/cc) (3),

5.47E-16
4.54E-14
1.15E-18
1.69E,21
8.15E-17
1.59E-16
6.290-184
6.29E-18
7.26E-18

1.5 '- 2E-6.18
4.02E,41

Notes of Table 3.5-3

(1) Low Activity Liquid Waste Assunrtions

0o
a) 0.1% failed fuel and 50 ppb Pu in the primary sodium, 30 years-

irradiation and 10 days, decay of fission. and activated cor, rosion
products. Decay time in collecting, processing and holdup e
ignored.

b) 850 gallons
qby. a factor

released to
cc/year,

per day, containing i(F 4 A C-i,/cc: is decontaminated.
of 10' except iodine (DF=10 4 ) and tritium(DF') and
the cczmnon pIant .discharge :header of 3.1 x 1012

8 10
c) The activity level of l0-4 A Ci/cc cmnes fram spillage of 3.5

lbs per year of primary sodium into the drainage stream of 850
gallons per day,

(2) Intermediate Activity Li"uid Waste Assmyrptions

a) 0.1% failed fuel and 50 b Pu in the primary sodium 30 years
irradiation and 10 days decay of fission and activated corrosion
products. Decay time in collecting processing and holdup are
ignored.

b) 4,000 gallons per year discharged tp the common plant discharge
header. This activity is based on the inventory in 1600 gallons
of acid etch and in 2,400 gallons of sodium cleaning solution.
A DF = 100 is used for all isotopes except iodine (DF = 104) and
tritium (DF=l).

(3) Sim of columns 3 and 4.

(4) BOP discharge concentration of 7.OE-7 ACi/cc is not included.
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TABLE 3.5-4

RAPS PERFORMANCE SUMMARY DATA

Xe-131m

Xe-133rn

Xe-133

Xe-,13 Sm

Xeý-135

Xe-13 8

Kr-83m

Kr,-85mn

Kr-85

Kr-87

Kr-88

Ar-3ý9-+

A~i-41++

Ne-23++

H-3-H-

Cover Gas
Inventory*

Curies

8.6E-1

2.8E

5 .0E2

.1.2 E2

2.2E3

2.0E2

7?.4Em

1. 8E.2

1. 6E-2

2 .0E2

3AE2.

3.IE-1

1.4E1

8.9E5

1.7E-4

Cover Gas
ConcentrationCi/scc)

7.4E-2

2. E0

1 •l~m

1.9E2

1.8El

1.6E1

1.4E-3

1.,7El

3.0El1

2.7E-2

1.2EO

7.7E4

1. 5E-5

RAPS Output
Concentration**

• •Ci/scc)

1.8E-6

5.4E-5

I.,.OE-3

2.:6E-3

2.8E-6

2.2E-5

1.3E•-4

3. 4E-8

3. 8E-5.

Ij 6E-4.

2.7E-2

-7.06E-2

9.4E-3

1.5E-5

Cryostill
Decontamination

Factor

>>1.5E4

>>1.5EA

>>1.,5E4

>1.5E4

>1.5E4

>1.5E4

>1. 5E4

1 ,OEO.

1. 8E0

1.0E0

44

*After 1 year of operation and with 0.1 percent failed fuel
**Concentration in cryostill effluent

++Inventories independent of failed-fuel percentage

K
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W(~)TABLE 3.5-5

CAPS FFNES1RYDT

Delay Beds
Decontamination

IsQtgM Factor

Xe-131.m 108E6

Xe-133m 9.2Ei::. -

xe-133 •1.5E14

Xe-135m >1. oE50'

Xe-135 >1.oE50

Xe-138 >1.D0.50

Kr-85m 4C 3E-

Kr-85 1 .OEO

ýKr-87 1

Kr-88 1 .4E4

Ar-39 1 .E0

Ar-41 1 i90

Ne-23 >1.0OE50

H-3 1.0O00
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TAPIX.

•RT 4F RADICNUa 1I

(0-.1Percent Failed Fuel) 110

Generation
Rate

Half., izdayI

Xeý-B.lm -19 aysi~Xe•13 n I-A.'... I 1 .ý6_,,ýd :::,):..

Xe133m 2.26 days 3.'8E2

Xe-133 5.27 days 6.5E3

Xe -135m 15.7 minutes 9.6E3

xe-135 9.o16 ours 3.3E4

Xe-138 14.2 minutes 1.7E4

Kr-83rn 1.86 hours 1.6E3

...

:.Kr-85m 4.4 hours 3.0E3
Kr-85 10.76 year 2-OE-1 110-.. :

Kr.-87 76 minutes 5.2E3.

Kr-88 2. 79,houS 6.4h3o

Ar-39 269 years 1.3E-1

At-41 110 minutes 3 .1E2

Ne-23 . 38 seconds 1.4E9

H-3 12.5 years 2.OE,-7

8..



TABLE 3.5-7

(Sheet 1 of 2)
RADIONUCLIDE RELEASE RATES AND RELEASE PATHS FOR THE 0.1%

FAILED FUEL SERVICE CODNDITION

Cover Gas Buffer
Leakage

Isotope R.E H&V
Exhaust
(Ci/day)

Xe13 1m 4.7E-7

Xel 33 m 1.5E-5

Xe1 3 3  2.7E-4

Xel35m 7.0E-5

Xe13 5  1.2E-3

Xe13 8  1.IE-4

Kr83m 4.1E-5

Kr85m 9.5E-5

Kr85  +

Kr87  1.lE-4

Kr88  1.8E-4

Ar3 9  5.0E-6

Ar41  1.3E-5

Ne23 *

Total 2.1E-3

*Less.than E-15

Seal
Leakage-
RCB H&V
Exhaust
(Ci/day)

1.8E-8

4.9E-7

9.7E-6

1.IE-9

1.7E-5

1.3E-9

6.4E-8

6.OE-7

Primary Piping
Leakage-RCS
Cells to CAPS to
RSB H&V Exhaust
(Ci/day)

5.9E-11

*

*

*

3.7E-9

4.3E-5

+

1.1 E-11

2.3E-6

1.1&E3

1 .IE-3

2.2

RAPS ..* Com-
Poients Leakage
-A Cells toIRK H&V 'Exhaust
(Ci/day)

3.9E-5

1.2E-3

2.2E-2

4.5E-5

5.6E-2

6.OE-5

4.9E-4

2.7E-3

Noble Gas
Effluent
to CAPS to
RSB H&V Exhaust
(Ci/day)

*

Fuel Failure
Monitoring
System
Effluent to
CAPS to RSBý H&V
Exhaust
(Ci/day)

2.9E-9 "

113

*

*

*

+

8.0E-8

M.8E-7

7.9E-3

3.5E-4

8.1E-3

8.4E-4

3.5E-3

-1 .lE-3

!.8E-4

1.9E-1

8.9E-8

1.5E-3

+

2.0E-10

7.0E-5

4.4E-2

- .0E-2

7.6E-2

7;8E-2

0.27-8.8E-2 1014

13

+Leakage of Kr-85 is not included, since it is removed by the cryostill and, therefore, is accounted for in the Noble
Gas Effluent Column.

++BOP Tritium Release (6.3E-5 Ci/day for a plant capacity factor of 0.68) frcmi T-G Building Exhaust n•t included.
Also, allowance for 2 weeks per year bypass of the oxidizer'.uni-t (amounts'- t6o 0.04 •ruries !of tritium • exhausted to the
RSB H&V exhaust) is not included.

+++CAPS components leakage is negligible..

:I-- D'.
10 M

PO M

M
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TABLE 3.5-7

(Sheet 2 of 2)
RELEASE RATES AND RELEASE PATHS FOR THE 0.1%

FAILED FUEL SERVICE CONDITION

Refueling
Effluent t

Isotope CAPS to RS
H&V Exhaus
(Ci/day)

Xe131m 3.5E-8

Xe 133m,

Xe1 3 3  1.3E-14

Xe
3 5m 13

Xe
1 3 5  ,

Xe
1 3 8  ,

Kr
8 3 m ,

Kr85m ,

Kr 8 5  0.18

Kr
8 7  ,

Kr b Q

Ar3 9  2.3E-2

Ar
4 1  •

Ne
2 3  •

H3++

Total 0.20

*Less than E-15
++BOPsTritium Release

Also, allowance for
RSB H&V exhaust) is

0

B
t

RADIONUCLIDE

Maintenance
Effluent to
CAPS to RSB
H&V Exhaust
(Ci/day)

Aux. Liquid Metal
Effluent to
CAPS to-RSB
H&V Exhaust
(Ci/day)

7.8E-9

Impurity Monitoring
& Analysis Effluent
to CAPS to RSB
H&V Exhaust
(Ci/day)

2.9E-12

Interme-
diate Bay
Leakage
(Ci/day)

0

0

0

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

1.8E-10

2.2E-6

9.7E-8

5.5E-13

I.2E-7
5.6E'5

3.4E-5

0

0

0.

0

0

0

0

0

0

0

Totals
(Sheets
1 and .2)
(Ci/day)

3.9E-5

1 .2E-3

2.2E-2

1.1E-4

5.7E-2

1 .7E-4

5.3E-4

4.5E-3

0.37

9.5E-4

3.7E-3

0.15

3 .2E-2

10

j16

116

116

j16

116

13
*

*

*

*

** " 7.8E-8 9.2E-5 E1.6E-4 0.58

(6.3E-5 Ci/day for a plant. capa'city factor of 0.68)•from TýG-BUidi hng Exhaust not included.
2 weeks per year bypass of- ,te- oidiier unit' (amoun'ts to O.04'-cCriles ;f itritium exhausted to the
not included.

7- rri
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TABLE 3.5-8

ANNUAL ACTIVITY RELEASE RATES FOR, THE 0.1%
FAIED MJe SERVICE CONDITION

Radionuclide

Xe-131m

Xe-133m

Xe-133

Xe-135m

Xe-135

Xe-138

Kr-83m

Kr-85m

Kr-85

Kr-87

Kr-88

Ar-39

Ar-41

Ne-23

Main R(B
H&V Exhaust(Ci/yr)

1.4E-2

0.43

8.0

4.2E-2:

21

6.4E-2

0.19

1.0

**

0.34

1.3

3.3

0.12

RSB
H&V Exhaust

(Ci/yr)

4.9E-5

1.8E-10

3.4E-5

0.58

1.4E2

7.8E-8

2.6E-2

26

Leak~age
JQi/LyK

0

0

0

*0

0

0

0

0

0

0

.0

0

0

Intermediate
Bay Total

R elease
(Ci/yr)

1.4E-2

0.43

'8.

21

6 4E-2

0..1:9'

1.6

1,04E2

0.34

1.3

29

7.1

4,

ao 10 116

116

7.0

* 0

1.7E2Total 36 5.8E-2 2.1E2 116

*<E-13
**Leakage of Kr-85 is not included since it is removed by the

cryostill and, therefore, accounted for in the RSB H&V
Exhaust Column.

***BOP tritium release (0.023 Ci/yr for a plant capacity factor
of 0.68) from the T-G building exhaust not included. Also
allowance for 2 weeks per year bypass of the oxidizer unit
(0.04 Ci/yr of tritium) is not included.

+The reactor refueling system inputs are based on normal and
anticipated events. The fuel failure monitoring system
inputs are based on 2 samples per day. Ar-39 inputs are
based on the thirtieth year of reactor operation.

3.5-31
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TABLE 3.5-9

BOP GASEOUS TRITIUM RELEASE*,

Source Teruo

Plant Capacity Factor

Vacuum Pump Operating Factor

Condenser Off-Gas Removal

Unrecovered Drains Frcm The Steam Water
SaWling System

Radioactivity. -Input to Steam.-Water System,
(100%iReactor Power)

0.68,

0.85

7 scfr

5 n

1..x -:10,;
Ci/d1

*BOP Tritium Release: 6.3 x 10-5 Ci/day

*1
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TABLE 3.5-10

ESTIMATES OF SOLID RADWASTE SHIPMENTS: PER Y:.EAR

IN TERMS OF ANNUAL QUANTITIES

IlI

Compactible Solids*

Non-Compactible Solids

Scrapped Components

Volyme

210

705

Resins

Filters

125

118

Weight

1-.2E4

5.7 E4

5.6E3

1 .3 E4

1.4E5

l.0E4

2.1E4

2.6E5

Estimated
Activity

C-Di

<0.02 Ci

82

280

170

2.8E3

0.7

1.2

Rags, paper., and seals

valves, vapor traps, small components
cleaned of sodium

Activated corrosion and fission
products

Activated corrosion and fission
products

Concentrated evaporator bottoms

,RAPS and CAPS

Cleani ng Solution from FHC

8

1:0

13.

Solidified Liquid
Radwaste

Solidified Tritiated Water

Solidified Sodium Contaminated
Ethyl Alcohol

1000

67

140

2365 3 4E3Total

*Assume compaction has decreased volume by fact.or of: 10..

U.

M,

00 .
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TABLsE s3.5-s11•-

SOLID: 'RADWASTE SHIPMENTS PER: YEAR

Compacti bl e Sol d s

Non-Compactible Solids

Sc rapped omponents

Filters

:ResinsSolidi fied Liquid Radwaste

Sol idi f ied Tritiated. Water.r

Solidified Sodium ContaminatedEthyl Alcoho~l

ShipmentsPe~r Y~ea i

0.3

1+5

1.2
3.5

0.3

0.3

Volyme

+210 :

705

'118

:125

67

Container s

2.8'.

9~6 4 I0

16

171:36

'9

13,

1,40 1`9

*55-4gal Drums:

-3.5-34
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AMENDMENT XVI
OCTOBER 1982

3.6 CHEMICAL AND BIOCIDE WASTES

3.6.1 GENERAL

Source for all makeup water for the Clinch River Breeder Reactor

Plant (CRBRP) will be the Clinch River. The makeup water will

replace the water lost from the Heat Dissipation System by

evaporation, blowdown and drift. In addition, the makeup water,

after treatment in the Makeup Water Treatment System,, will J 9".

provide the water for steam cycle makeup. and -other plant

consumptive uses requiring demineralized water. Overall 1plant

water input, consumption and discharge is discussed in Secti"on '
3.3. Figure 3.3-1 is a flow chart of water usa'.ge. It indicates

that the plant has a single discharge point to the Clinch River
for cooling tower blowdown, process wastewater, treated sanitary

effluent and liquid radwaste effluent. These effluents and

points of chemical addition are also shown in Figure 3.6-1.

The chemical composition of the discharge water depends laergely

on the concentrations in the source water due to the potential

2.5 fold concentration factor in the plant cooling water system.-

Chemical contributions from other plant sources are insignificant

by comparison. A substantial portion of the constituents

identified in the river are expected to be deposited via
precipitation, filming, scaling, etc. as a sludge or residual
within the cooling tower basin( 1 ' 2 ). A condition of EPA's

proposed NPDES Permit (Part III.C) requires quantitative

verification of key parameters in the discharge. In this manner,
actual operational effluent data can be used to substantiate the
conservatism of expected effluent discharge.

Plant effluents will be treated, controlled and discharged in

accordance with the applicable governing water quality criteria

indicated in Table 10.4-1. Descriptions of control procedures
for chemicals contained in cooling tower blowdown discharge are

provided in Section 3.6.2.

3.6-1
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3.6.2 HEAT DISSIPATION SYSTEM

Heat removal facilities have been discussed in Section 3.4.

Evaporation in the cooling tower will cause the solids

concentrations in the circulating water to increase, as discussed

in Section 3.3. To preclude reductions in plant efficiency and

service life, cooling water blowdown is required. The blowdown

maintains the cooling water concentration of solids in a non-
scaling or non-corrosive condition. Blowdown will contain

primarily the same constituents as the riverwat.er concentrated
by a factor of two to three. Average and maximum concentratikons

in the Clinch River, in the blowdown, in other plant waste 41

streams and in the combined discharge are shown in Table 3.6-"1.

The quantity of cooling tower blowdown has been discussed in

Sections 3.3 and 3.4. Normally, sulfuric acid addition will not

be required to control scaling conditions. Provisions for

sulfuric acid addition will be provided, as shown in Figure

3.6-1, if needed to correct an unexpected high pH condition in

the circulating water system due to high river water pH. The , 9

feed rate for sulfuric acid in this application cannot be

determined since there are no river water quality data indicating

that the pH will exceed 8.5. The pH control scheme will be 19

adequate to serve the circulating water and the plant auxiliary

service water systems. Should blowdown pH exceed acceptable

range, that is 6.5 to 8.5, the blowdown valve will be closed 19.

automatically.

Use of corrosion inhibitors in the circulating cooling water will

not be required.

No oil, grease or debris will be present in the cooling tower

blowdown.

3.6-la
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Wood will not be used in the cooling towers. Therefore, chemical 18

preservatives or color will not be extracted and discharged to

the river.

Tj4
Makeup water from the river will contain numerous types of
microbiological organisms. Biological growth on heat transfer

surfaces can cause fouling and lead to loss of efficiency.

Algae, slimes and bacteria can also increase the corrosion rate

of the metal surfaces. Chlorine injection for bio-foul~ing,....:.,
control will occur at two locations; the Circulating Water Sy.stsem 4
and the River Waste Pumphouse.

.0.-...0. :, .- •.. .,"• .. .

Ilk
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Provisions are made for equipment and piping needed to inject

chlorine into the space between the outer perforated pipe and the inner

sleeve. The chlorinated water will travel through the internal sleeve

into the main inlet pipe and the pump structure. Interlocks are pro-

vided to ensure that chlorine injection can take place only when the 19

river water pump *is taking suction from the inlet pipe so that chlor-

ination will occur only when the perforated pipe inlets are in service.

This will be a continuous low level addition during treatment periods

occurring in the spring,"summer and fall. The amount of sodiumý hypo-;l

chlorite added will be sufficient to provide a chlorine•residuali'con- "

sistent with the need for controlling infestations of Asiatic clams into 9

the Circulating Water System.

The chlorination system will also be employed to control .algae, slimes and 19

bacteria in the main condenser, cooling tower, circulating water piping,

valves, pumps and auxiliary heat transfer surfaces. Sodium hypochlorite (
may be injected continuously or intermittently into the circulating water

system of the main condenser or into thecooling tower basins.

Chlorine dosage will be controlled to ensure the presence of free available 9

chlorine in the cooling and makeup water systems. In order to avoid the

discharge of cooling tower blowdown containing unacceptable chlorine

concentrations, a recording analyzer is furnished on the blowdown line.

Should the chlorine concentration, as measured by the recording analyzer,

be greater than a.preset value, alarms will sound and an automatically

controlled valve on the blowdown line will close. The valve will remain

closed until monitoring indicates the chlorine concentration has dropped 9.

to an acceptable level due to aeration of water circulating through the

cooling tower. An acceptable level is one which ensures that the chlorine

residual of the discharge complies with the effluent limitations cited in

the Draft NPDES Permit, namely .14 mg/l. 160

3.6-3
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Operation of the cooling tower will cause drift deposition on the ground

in the vicinity of the cooling tower. Since solids are entrained in

this spary fallout, ground deposition of chemicals. will occur. The drift

will contain the same dissolved solids concentrations as the blowdown.

These concentrations are indicated in Table 3.6-1. Drift eliminators

will be used to limit the quantity of drift to 106 gpm, during maximum 9

power operation, as discussed in Section 3.4. .Most of the drift will be

deposited in the immediate area around the cooling tower. Quantities .

of drift which are deposited in the vicinity of the cooling tower are

discussed in Section 5.4.

Maximum and average concentration of solids expected in the cooling"tower

blowdown are given in Table 3.6-1. This discharge wiilbe coAitbuous.

during normal operation and the quantity of blowdown will vary as dis-

cussed in Section 3.3. The discharge varies wi~th changes in ambi ent

temperature and humidity. These variations are described in Sec•toh3.4.

Environmental impacts associated with the Heat Dissipation System ,are

discussed in Secton 5.1.

3.6.3 WASTE WATER DISPOSAL SYSTEM
9

The demineralization of plant process makeup water and the maintenance

of steam cycle water quality will result in the production of process

wastewater which will be neutralized, stored and treated prior to dis-

posal. The demineralization process will use sulfuric acid .and sodium

hydroxide for regeneration of ion exchange beds. The regenerant waste-

water, following.equalization and blending with other plant wastes will 9

be combined with-the cooling tower blowdown. The maximum and average

concentrations of solids in the.Waste Water Disposal System are given in

Table 3.6-1. {9

3. f-6-4



AMENDMENT XVI
OCTOBER 1982

When chemical cleaning of various components is required,

resulting chemical cleaning wastes will be disposed of off-site

by a chemical cleaning contractor. Chemical cleaning wastes are

not expected to be discharged to the Clinch River.

Other non-radioactive chemical wastes such as DOWTHERM, sodium,

sodium potassium alloy and the reaction products associated with

these systems will be accumulated in specially designated tanks

and shipped off-site periodically.

The environmental impact associated with the Waste Water Disposal.

System is discussed in Section 5.4.

3.6.4 SEWAGE DISPOSAL SYSTEM

The volume of treated water discharged from the Sewage Disposal

System will be approximately 7,000 gal/day, during normal

operation. Maximum discharge from the Sewage Disposal System

will be approximately 10,500 gal/day, during plant shutdown

periods. This flow rate is based on 300 men at 35 gal/day each.

The effluent from the Sewage Treatment Plant will be continuously

chlorinated as discussed in Section 3.7. The dosage of chlorine

will be determined during-startup and periodically checked

thereafter, in order to meet the fecal coliform limits set forth

in the draft NPDES permit, namely, 200 organisms/100 ml. It is

planned to combine the sanitary discharge with the cooling tower

blowdown. Other chemical concentrations in the treated sanitary

effluent. are indicated in Tables 3.6-1 and 3.7-1. The

environmental effects of the sanitary discharge are addressed in

Section 5.5.

J16

19

S19

9

116

r'9
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TA3LE 3.6-1
PRELIMINARY ESTIMATES OF EFFLUENT WATER CONCENTRATIONS

CI nch River " 1ORp Waste Streams

Based on Avg. • i"sed on Asox. Based on Avg. Boeedr'on'the
Avg. Conc. Max. Cone. -Rhler Conc. RI1er Conc. Discharge - 100 ape " e ig"Loadi• Aver age maximum

Total Alkalinity (as C80 3) 87.0 100.0 ý40.0 40.0 50.0 - - 40.0 40.0
Ammonia Nitrogen (a: N) 0.04 0.23 .10 0.58 - <5.0 0.7 <0.1 <0.6
0 <0,0 1.3. '2.0 <3.0 - '30.0 <14.5. <LO 3.0

Calcluw 2".0 35.0 "72.0 87.5 43.0 " 518.0 r 7120 86.0
tonlori I 0 3 40.0 7.50 . .000 43.0 71.0 9:0 97.0
*Residual hilorine - _(4) - (4). <0.1 0.14 I- 1.0 1.0 <0.14 x0.14
000. < 4.0 " 2 20 0.0 300 A 69.0 C6 28.7
Coppie

5
1) 0'036 0.170 5<0. 2,_;0,5 "S.70 "7. <0.20 .<0.5

Total Dissolved Solids (TVS) 125 0 . 50.0 266.6 320.0 1.350 2,436.0 310.0 362 0
Total iron (5) 0:530 6.50 01.3 <16l " 9.2 3<1.77 • .16
Lead '<0022 0035 <04028 0.088 •<0.2 ?0006 <0008
= slem 7.7 9.4 29.2 12 0;. . 138 0 29 .0

negase. 0.055 0.180 .138 0,450 .0, 14 0.13 0.45
- Nkvkel(5) <0,050 0.060 . 0.12 0 5 0 1.3 0.,17 011
Ni * NII. to IND3) 0.45 1.4 .:15. 3.5. 312 9.2 1.2 3.93 2 '- 7.6 8.2 6.5,4.56 6.5-8.5 6-9% N- 6.345. 6.5-8.:
Total Phosphate 0,02 0.04 -- : -"
Po.2s6 17 3.2 3.2. " 0 4.2

(SSIia S0 2) 4.3 6. 0 15.0 78.0 206 4.6'Sod-iu •3.3 7.0 842 15 450 208.0 220 3120.
Sulfatet (So) 280"4 27.0 210.0 259,0 7800 0798.0 2230 30,0

Total LSsPeAded Sol Ids (TSS) 7.0 4D.0 '200- <30.0 30.0 1,29.0 2030 200.0
Zinc (•,6) •0. 0.025 0.120 0.064 0.320 0.4 20.06 00.30

0 .. 3•.,006 03

(1.) Based on "Status of the Nonradiologlcal Water Quality and NonfIsherlIes BIlogical c munlilesIn the ClInch River Breeder . 15
Reactor Plant, 1975-78", TVA, Feb. 1979.

(2) Includes' several mInor recycl ed Waste Istrems L(Mke-Up Water sysy•ot ýequlpment rinses, ba.ckwashes and blowdown; non-radloactive
floor drains). These do not measureably af te Cooling TObw"rBlra!dOs~n' Chem:!'ical I Concentrt . .. ..

(3) Includes Make-up Water Domlnere Izar and Steam Condensate P01 or regeneration Wastes Auxiliary Boiler blowdown and "
Non-RadloactIve Lab and Saipli.ng Wastes .' 16

(4) Field measurements using the orthotol Idine calorimetric method repeatedly showed the chl or ine i residual concentration to be below
the lImits of detection (<0.05 mg/l).; <As there are no nnarby aours of chlorine additions tothe rlver, It can be assumed that
the ambient level Is zero.

(5) Includes contribution toeffltuent'quantities fram condenser, eroslIo/cOrrosI on.
..... (6)_.A,.sIngI.oCCurrepce.of. ZincIn:the concentration of 570 u0L~was.re rted for April 14, 1976 at a 16-ft depth. The s.e .stat.lon

on the same date reported. a-concentratlon at 3-ft and duplOicate f fl - Id saniplIe * s at- ta i0-fft depthlWere <Ir• r•<0 and 20 ug/L'
respect ively. The reason for theo- tler value at the 16 ft depth , kI syun kn1 but ontisnnation -suspecTea. 1he 510
ug/L value was not Included.In the-table because of its'qeStlonahle1.val Idlity. .. - r-ri

CD.
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3.7 SANITARY AND OTHER WASTE SYSTEMS

3.7.1 SANITARY WASTES

There will be two periods of sanitary wastewater generation: construc-

tion and normal plant operation. During both of these-periods the

sanitary wastewater may be characterized as normal domestic sanitary

wastewater, except that no laundry wastes are expected for-the CRBRP

during normal operation because laundry will beprocessed off-site. The

sanitary system for the construction periods i•si ga

of 2,450 persons. Maximum daily sanitary wastewater design flow will be

61,250 gallons or 25 gal/person/day.. Figure 3.7-1 depicts the construdc-

tion Sewage Disposal System. The average daiay sanitary ast
water flow during normal operation will . be 7,000 gallons. .This is based

upon 200 plant personnel or 35 gal/person/day for normal pl'ant operatibn. .

Present projected number of plant personnel is 179 persons with a peak

manning of 300 persons anticipated for annual shutdown. The permanent plant" 19
design flow of 13,000 gal/day will be adequate for this peak. loading.. 8

Sanitary wastewater generated during the construction period will be

treated by two package sewage treatment plan:ts.' The package plants,

installed in parallel will have treatment capacities of 13,000 gpd and

52,000 gpd. Upon completion of CRBRP construction, the smaller plant

will continue operation for the life of the project.

Treatment will be by the extended aeration variation of the activated
9

sludge process, with chlorination of the effluent prior to discharge

into the Clinch River. Pretreatment is provided by means of a screening

basket and an influent comminutor. Prior to installation of the sewage

treatment plants, portable toilets will be used by construction personnel.

Portable toilets may be used after operation of the Sewage Treatment

Facilities to serve remote areas during the construction period.
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The 13,000 gal/day capacity treatment, plant, as described above, '8

will remain as part of the plant Sewage Disposal System for,.

normal plant operation. The normal plant operation Sewage

Disposal System will consist of the extended aeration unit, -with

chlorination of the effluent prior to discharge into the Clinch

River. The extended aeration system alone is expected to effect

90 percent removal of suspended solids and biochemical oxygen

demand. Effluent concentration limits placed on the sewage

disposal system are provided in Table 3.7-1. Solid wastes

(sludge) generated by the Processes Water,: Waste Water Disposal

and Sewage Disposal Systems will be 'trucked, of f-site for ultimate 9

disposal.

The Sewage Disposal System is designed in accordance with

applicable State standards. I~ Design capacity of the construc-

tion system is based on the peak construction forIce to assur-e

adequate treatment capacity throughout the construction period.

Similarly, the permanent plant system' is designed to provide a

treatment capacity of 6,000 gal/day more than the-normal plant"

flow of 7,000 gal/day to handle the peak manning l1oad and.

infiltration from groundwater. Treated effluent discharge into,

the Clinch River, du.ring both construction and normal plant

operation, will meet the Draft NPDES permit limits.

T, 6

16

8

9

3.7.2 OTHER WASTES

Since an electric auxiliary steam generator is being utilized, the

only gaseous effluents discharged into the atmosphere will be exhaust

from emergency operation or periodic testing of the diesel generators

and the diesel driven fire pump. Estimated products of combustion

9i "

3.7-2
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@0 during the expected test periods for untreated discharge to the
atmosphere are listed in Table 3.7-2. Environmental effects of
these gaseous effluents are discussed in Section 5.5.

The Radwaste Systems are discussed in Section 3.5. Chemical and
Biocide Wastes are discussed in Section 3-.6. Trash from the
plant and solid, non-radioactive chemical wastes will be disposed
of off-site by an independent contractor.

9

00

3.7-3
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TABLE 3.7-1

SEWAGE DISPOSAL SYSTEM

EFFLUENT LIMITATIONS

Draft NPDES :Permit Limits(mg/i)

Daily Ayq. flailY-MAN

Suspended Solids

BOD

Residual Chlorine

pH

Fecal Coliform
(colonies/100ml)

Settleable Solids

Dissolved Oxygen

30

30

45 *

45 *

2.0*

16

N.A.

6.0 - 9.0

N.A.

6.0 - 9.0

200*

1.0 1.0

Shall contain a minimum of 1.0
mg/l at all times.

*Section 401 Certification condition
Permit)

(Attachment D of the NPDES

3.7-4
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TABLE 3.7-2

EX S-FLET E RAT,

DIVISION 1 & ý2
DIESEL GENERATOR

DIVISION 3
DIESEL GENERATOR DIESEL FIRE

TQTAL

1. Quantity 2 1 2 5

2. Test
.a. Frequency per Unit

b. Duration, per Unit

3. Maximum pollutants released

to atmosphere, lbs/year:

a. Particulates

b. Sulfur dioxide (SO2)

c. Nitrogen oxides (NOx)

d. Organic compounds

e. Carbon monoxide (CO)

*Based on 48 hours running time

#Based on 26 hours running time

1 start test per month

& at least 1 full

loading test every 18

months

2 hours &24 hours,

respectively

Same as Division

1 & 2 DG units

Same as Division

1 & 2 DG units

1 start test

per week

30 min.

13

48*

3,446*

19,296*

336*

691*

8.9*

637*

3,570*

62*

128*

0.68#

49 #

27:2#

4'.73#

9,.72#

57.58

4,132

23,138

402.73

828.72

per year per DG Unit and the maximum emission rates given in TABLE 5.5-1.
per year per DFP unit and:*the maximum emission ratesiven in TABLE 5.5-1. ;a M

I-r'

0-'
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3.8 RADIOACTIVE MATERIALS INVENTORY "

3.8.1 NEW FUEL ELEMENTS

3.8.1.1 CORE ASSEMBLIES

A core fuel assembly is composed of 217 rods arranged in a

triangular pitch and supported in a hexagonal metal duct. Rods
are made of stainless steel and have an outer diameter of 0.230

inches. The dimension across the flats of the duct is approxi-
mately 4.7 inches; the total weight of the assembly is about? 4:434

pounds. Longitudinally, each rod consists of a 36-inch active;

.fuel region, 14-inch axial blankets on.top and bottom of the fuel Jý
and a fission gas plenum. Figure 3.8-1 represents a plan view of

the core. Figure 3.8-2 presents a schematic drawing of a single,
core fuel rod. Fuel for the core consists of oxides of plutonium f9
and depleted uranium sintered into pellets and encapsulated in 4
the rods. The 36-inch core length of 156 fuel assemblies
contains 5.2 metric tons of heavy metal (fertile and fissile

plutonium plus uranium) with a plutonium enrichment of 33.29
weight percent. The case where CRBRP spent fuel is reprocessed,

and recovered Pu is recycled as feed is discussed in the..appendix

to Section 5.7. In this case the Pu enrichment is 35.7 weight

percent. In the 156 upper and lower axial blanket sections of
the fuel assemblies, the total weight of heavy metal is 9

approximately 4.2 metric tons.

An annual shutdown for refueling is planned for all operating
cycles. The fuel management scheme calls for the replacement of
all fuel assemblies as a batch at two-year intervals. In
alternating years, under equilibrium conditions, six inner
blanket assemblies are removed and replaced by six fresh fuel- 9

assemblies in order to add sufficient excess reactivity to the

system to complete the two-year burnup interval. A total of 162 4
fresh fuel assemblies are therefore required every two years.

3.8-1
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New fuel assemblies will be packaged in special containers and
shipped to the site in the Safe Secure Trailer (SST) provided by
DOE's Division of Military Application. The shipping containers
will be DOT (Department of Transportation) and NRC approved. Six
fuel assemblies per shipment is expected. On this basis, average
yearly shipments of fuel assemblies would be about 14.

9

S6 19 12

3.8.1.2 INNER/RADIAL BLANKET ASSEMBLIES

A blanket assembly is composed of 61 rods arrayed in a triangula-r

pitch and supported in a hexagonal metal duct similar to that Of
the fuel assembly. Rods are made of stainless steel and have an
outer diameter of 0.506 inches. The dimension across the flats
of the duct is the same- as the fuel assembly, 4.7 inches; the

* total weight of the assembly is about 536 pounds. Longitudinally,
pach rod consists of a 64-inch blanket region and associate'd
fission gas plenum.

The fertile material in the blanket region is depleted uranium
oxide sintered into pellets and encapsulated in stainless steel
rods. The 64-inch blanket length of 208 blanket assemblies (82
inner blankets and 126 radial blankets) contains approximately
21.0 tons of heavy metal (99.8 w/o U-238 and 0.2 w/o U-235).

The inner blanket assemblies are replaced as a batch at two year
intervals, with the exception of six assemblies which are
replaced by fresh fuel assemblies at the mid-term refueling.
Radial blanket assemblies in the first and second radial blanket
rows are replaced as a batch at four and five year intervals,
respectively. Therefore, on the average, during annual
refueling, approximately 69 blanket assemblies will be shipped in

a similar container as the unirradiated fuel assemblies. Based

• ;)pon 6 assemblies per shipment there will be, on the average, 12
shipments arriving each year at the CRBRP carrying blanket
assemblies.

9

19

9.

16 19 114

12 1.
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3.8.2 IRRADIATED.FUEL ELEMENTS K

3.8.2.1 CORE ASSEMBLIES

Irradiated properties of the ClinchRiver core fuel assemblies were

developed based on annual refueling and a core full power capacity factor

of 75 percent (equivalent to 274 full power days of operation). An
9

average of 81 fuel assemblies will.be discharged from the plant peryear

at equilibrium core conditions. Total weight of these-irradiated

assemblies is approximately 18 tons._ The :burnupI averaged over all the 6
9

fuel assemblies discharged from the-plant is approximately 80,000 MWD/Ton

of heavy metalo. 1in the, core, portionof the assembly.• The peak,,pel•let

burn-up design goal is 110,000 ,MWD/Ton of ýheavy metal.•

i9

Burnup averaged over all the axital.blankets in the discharged assemt-

blies is approximately 2,200,MWD/Ton of heavy metal in :the blanket regi~on
of the assembly. During irradiation, neutron capturei h.the fertileI

material (U-238) of the axialblankets breeds, on the-average, O•3-O.4 kg."9

of fissile plutonium per discharged assembly. This gain in fissile

content partially compensates for the loss of .fissile material]:in-the

core region during operation. I •9

The In-Vessel Transfer Machine (IVTM).mounted in the reactor head carries

out withdrawal of spent fuel assemblies from their positions in the

reactor core and deposits them into a sodium filled Core Component Pot 6

(CCP) in a transfer position outside the core but insideýthe reactor

vessel. Horizontal motion of the In-Vessel Transfer Machine is accom-

plished by means of triple rotating plugs mounted in the reactor head.

(if

3.8-3
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By rotating these plugs in sequence, the In-Vessel Transfer

Machine, which is a simple straight pull device, can be indexed.

over any core or transfer position in the: reactor.

After the spent fuel assembly has been placed in the transfer.

position, the Ex-Vessel Transfer Machine (EVTM) withdraws the

CCP container with the assembly and transfers it to the

sodium-filled Ex-Vessel Storage Tank (EVST) located in the

Reactor Service Building..

Fuel assemblies will -remain in. the EýVST••or at l t0east•. 1.days-, 9

prior to being loaded into: a shipping cask ...for transportat.

Irradiated fuel assemblies will be transported a4nd protected 6

a cask approximately eight feet in diameter by 22 fee t in

length. Irradiated fuel assemblies are inserted in .removable,.:

canisters. The approximate we igh.bt of the cask is 10,0. tons,: and , 9

is designed for transportation on. a standard..high capacty '

railroad flatcar. The cask and: car combination is desisgned in..,: .

accordance with NRC and DOT regulations, and is provided •t•h

crash protection and passive cooling capability. The actual

number of fuel assemblies per cask. shipped will be. determined o

the basis of economic considerations and the heat load limit of 6 9

the cask.

It is estimated that during the spent fuel shipping phase there.. 'I
will be 14 shipments per year.

3.8.2.2 INNER/RADIAL BLANKET ASSEMBLIES 
j9

Irradiated properties of the blanket assemblies were developed

based on the same reactor operation conditions as those used for.,

3.8-4
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the core fuel assemblies, On the average,. 69 blanket assemblies
will be discharged from the plant peryyear. The burnup averaged
over all the discharged blanket assemblies is approximately 8,000
MWD/Ton of heavy metal (depleted uranium). During irradiation,
neutron captures in the fertile material (U-238) of the"radial
blanket breeds on the average 2.5.3.0 kg of fissile plutonium per
discharged blanket assembly.

The expected mode of protection for. packaging of the discharged
blanket assemblies for shipment is the same as the core' fuel
assemblies. One day af ter shutdownv,- the" peak inne:r/radia Al
blanket assembly heat.t generation would be •9.7/I12.0kW, Thirty
days after shutdown, these heat generation values are 2.61/1.64..
KW and 2.53/0.88 KW, respectively.. t This lower heat: generation
rate would allow for shipment of blanket assemblies. eairlier than
the 100 days assumed for fuel:A assemblies. It is estimated. that
the number of inner/radial blanket assemblies removed from the
reactor will require about 12 shipments per year.-

6.-¶4
19

J9

."9

16

14

7-

3.8.3 Radioactive Waste Ma-terxial

3.8.3 .1 Rep1acement. In-Vessel Components

3.8.3.1.1 Control Rod Assemblies and Drive Lines

Control rod assembly consists of a:bundle of stainless steel
clad, boron carbide pins. The 9 primary control rod assemblies
have bundles of 37 pins while the 6 secondary control rod
assemblies have bundles of 31 pins each. The bundles of pins are
arranged in hexagonal inner ducts within outer ducts having the
.same external geometry as the fuel assembly ducts.- The 20
percent cold worked Type 316 stainless steel tubing is

9
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@0 of sufficient wall thickness and plenum size to safely contain the full
volume of helium released in one year of operation (up to 2,700 psi for

275 Full. Power Days -- 75 percent core capacity factor). Due. to lifetime

limitations from pressure buildup in the rods, pellet swelling, and bow-
ing considerations it is anticipated that the fifteen control rod as-

semblies will be replaced after either one or two year lifetimes. Each
of these assemblies weighs approximately 300 pounds.

Expected mode of protection for shipment of these assemblies from the
plant is in the same casks used for the fuel assemblies. ':T1F"he use of.

such a cask is proposed due to :ossible leaks and'.migrat•ionf; acti'vated"'.

gases from the control assemblies.

The control rod assembly drive lines are_ fabricated w4it•hlInonel-6718.

Each of the fifteen drive lines are 30 feet long and consist of three

concentric shafts with a two-inch outside diameter.

Current estimates indicate that the 15 drive lines will be repli aced
over 15 year intervals. It is expected that the dri!ve lin hes will1 be

cut into shorter sections and shipped in approved shippping cas ks.

3.8.3.1.2 RADIAL SHIELD ASSEMBLIES

A shield assembly: is constructed of a 20% cold worked type 316 stainless
steel duct tube that is drawn into a hexagonal shape. The duct tube

contains closely packed, 20% cold worked, type 316 stainless steel rods.
The dimension across the-flats of the assembly is approximately 4.7 inches;

the total weight of the assembly is'about 362 pounds.' Relative posi-
tioning of the shield assemblies is shown in Figure 3.8-1.

9
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Based on the expected neutron flux levels in the CRBRP, the

entire first row of shield assemblies (72 assemblies,. total ..

weight approximately 13 tons) will be replaced every 10 or 15
years to maintain their required mechanical properties. Being in

a lower neutron radiation environment, part of the second row (78
assemblies, total weight approximately 14 tons) will be replaced

after 10 to 25 years of service. The third row (84 assemblies,

total weight approximately 15 tons) and the fourth row (78 "
assemblies, total weight approximately 14 tons). are not expected

to be replaced during the operating lifetime of the plant.'.

The expected form of shipment of these assemblies from the plant

is in the casks designed for transporting spent fuel and blanket

assemblies.

On removal from the reactor, the shield assemblies can be
immediately shipped from the plant without exceeding the heat.

load limitation of the cask (36 kW). The decay heat associated

with the shield assemblies would be 0.34 kw/assembly one day
after shutdown.

Current judgment is -that shield assemblies will be shipped

immediately upon removal from the reactor. The result is a full

utilization of the shipping casks.

Current considerations call for not more than twelve assemblies
per year after 10 years of plant operation except for
miscellaneous assemblies used for surveillance specimens. -This

will require two shipments per year. The number of shipments is
based on six shield assemblies loaded per cask. The actual
number of assemblies per cask will be determined on the basis of

economics and on heat load considerations in the casks and in
accordance with applicable NRC and Department of Transportation

regulations.

g14
9 [14
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Proven suitability of the casks for their.use in shipment of spent fuel
wil1 assure the: acceptability for :shippihg the, radial shield'assemblies,
as-well. as control rod assemblies and-radial blanket assemblies.

3.8.3.2 OTHER RADIOACTIVE WASTE MATERIAL

Processing procedures for radwaste are discussed in Section 3.5. Radio-

active waste material will be shipped olf-site and.disposed .of at an

approved burial: ground. The source of these radioactive astes is

the soli,d radwaste described in 'Sectionh 3',.3. T1 The estimated weight,

v olume and activity of soeid radwaste. .shiments per y , are shown in

Table 3.5-10., Estimated number of shipments per year are sýh6wn In

Table 3.5-11.

9-

100

All drums and special containers :being. shipped off-siite4;,wil.l be •monito.r6d -
for raddi'oactivity to assure that the ddse rates conhform, to the:regulatiaons.

set, by t -e Department of Transportation and,10":CFR 71. Temporaryistorage,. ý_-z
space is.provided on-site prior to shipment of the drums andicontainers.

The inert, gas receiving and processing system has liquid radioactive

waste in the form of tritiated water which is col lected in ýa holding tank .in

the Cell Atmosphere Processing System. It is periodic ally transferred

to the Radioactive Waste Disposal System for processing and ultimate

disposal. The routinely generated solid waste will consist of compressor

diaphragms and spent filter-type vapor traps. These solid wastes will,
be transferred to the Radioactive Waste Systems for disposal and are included

in Tables 3.57-10 and 3.5-11.

At the present time there are no plans for disposal of radioactive-metallic

sodium waste and sodium bearing cold traps. The quantity, activity and onsite

storage of the metallic sodium and sodium bearing solids are .described in

Section 3.5.3.

I 3
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3.9 TRANSMISSION FACILITIES

3.9.1 LOCATION AND .DESCRIPTION OF RIGHT-OF-WAY

The transmission route and related facilities are discussed-in

this section. Environmental impacts of construction are

discussed in Section 4.2, the impacts of operation are discussed

in Section 5.6 and alternatives are discussed in Section 10.9.

The proposed transmission line has been "divided into.two.;

segments, A-B Compartment-15 and B--CCompartment-13, for . pur.pose 113
of description in this section and .facil~itation of the discussion

of the alternate and proposed routes in Section 4.2, 5.6, and

10.9. Point A marks the beginning,:of the ýproposed route at the

junction of the existing Sequoyah-Bull Run.,5ý00:0-kV transmission

line and the TVA-owned Ft. Loudoun-Roane 161,.kV transmission

line, as shown in Figures 3.9-la and 3.9-lb. F-,rtom this point, :113

the proposed route travels in an east-west direction parallel to
the existing 500-kV line to the DOE-owned Ft. Loudoun K-31 161-ky .9

transmission line which runs north and south.I The proposed

corridor then veers south, parallel to this .;DOE- owned line, into ,9

the proposed switchyard of the CRBRP at point

and B-C are 1.4 and 1.8 miles long, respectively.

3.9.2 PHYSICAL DESCRIPTION OF CORRIDOR

The transmission line route is sitUated between two major, ridges

of the Site area, Chestnut Ridge and Haw Ridge. Within the
proposed corridor, the topography consists of rolling. hills which
range between elevations of 800 and 960 feet. Between the crests.
of these hills, two streams which drain into the Clinch River
near CRM 18 will be crossed by the proposed transmission system.
Due to the drainage pattern of the area, intermittent streams of
lesser importance are also found along the proposed route.

3.9-1
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Soils found within the proposed corridor are quite variable as
shown in Figure 2.7-1. A detailed discussion of: all soil types
for the CRBRP Site is given in Section: 2.7. The following
discussion of soil types is taken from the 1942 Soil Survey of
Roane County.( 1

Clarksville, Upshur, Fullerton and Colbert are the major soilI
types found within the proposed transmission corridori- W Of
these four major types, Clarksville'is the predominant (34%) soil
type found. Clarksville soils are low in fertility, contain
little organic matter and are h1ghl.y ac~id. This soil responds
only slightly to. management as a%. rresu'l t. of low moisture-supplying
capacity and low- natural fertility.- The next most abundant soil
type is the. Upshur series (27%), which is highly susceptible to'
accelerated erosion because of the prevailingly ..rolling,
topography. Crops are unlsuited for thins soil, but grass grlows
very well. The Fullerton Series- (.20%) consists of deep
well-drained soils developed on broad rounded hills and ridges in..
residuum, weathered from Cherty d0olomiitic limestone. It is ;found
on all slopes. Productivity is influenced by the amount of
chert, :slope and degree of erosion on this so il9. Lack 'of proper
management by the agricultural families who inhabited, the area
prior to 1942 caused a high degree of erosion- on all 'the soils
named above.

Remaining soils are of minor importance compared with those
already discussed. For details concerning description and impact
on these soils, see Sections 2.7 and4.-2, respectively.

3.9.3 LAND USE

The area through which the proposed transmission line will pass
is presently composed of pine plantations and second growth j13

hardwoods. Prior to 1942, this land was used for various 113 *
agricultural and forestry practices by resident farmers. It has W
reverted back to forest or reforested under the Doe Forest 13

3.9-2
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Management Program. No land in the proposed transmission, line'
,T13

area is presently under agriculture cultivation. One half acre. .
of cottonwood is being cultivated.under the Forest Management
Program. Recent Forest Management has consisted of harvesting:
about five percent of the trees. Loblolly pine plantations are
being selectively cut and short leaf pine plantations will be
clear cut.

No.part of the area through which the proposed line will pass has
been developed for recreational use. There aare no.vwi-ldl ife6

refuges in the vicinity and the general-Site arrea is closed,-,it,,
hunting. There are no homes in the .area.• nor do . any pubiic roads,
cross the pr~oposed corrridor roUte'."

An underground gas pi'peline owned and mainta:ined by the-Eas t

Tennessee Natural Gas Company crosse~s the proposed corridor. The
pipeline presently cr0osses the existing 500-kv right-of-way (ROW)

just west of point B, as shown in Figure 3.9-lb. It is a six {l3

inch spur pipe-line serving Lenoir City. An underground Bell
Telephone crossing at New Zion Road provides service to, K-25.

3.9.4 TERRESTRIAL ECOLOGY

3.9.4.1 SEGMENT A-B (COMPARTMENT 15) [13

Hardwood and hardwood-successional pine-cedar communities.

predominate along this segment of the proposed ROW, as shown in
Table 3.9-1. The dominant overstory trees are species of oak and
hickory with tulip poplar and sweetgum found on the moister

sites. Within this ROW, these communities cover 21".5 acres or 13.
..nearly 69 percent.of the corridor.

The coniferous forests consist of successional stands of Virginia_.. "
and shortleaf pine and plantations of loblolly, and shortleaff T13

pine. These coniferous .forests cover approximately 9 acres or

nearly 29 percent. Approximately 2 percent of this segment or 13

3.9-3.
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1/2 acre is unforested., These areas,'characteristicaliy have [13 (
shrubby growth and herbaceous spe.cie.s mixed with hardwood' and :
cedar seedlings.

3.9.4.2 SEGMENT B-C (COMPARTMENT 13) 113
Plantations of white :and loblolly pine are the major overstory. 13
types along segment. B-C, comprising'63 percent of the total,

acreage. 13

Hardwood' areasz along this segment of the transmisSion line .
corridor are generally fingerlike ext.ensions of larger T sand.

Communities.of tulip poplar, sycamore, sweetgum and nortbhern red
oak comprise approximately 28 perc~envt of the total acreagIe along.
this corridor. These hardwood communities are found just. west of.
point B and east of point C with the coniferous forest

concentrated in the central portion of the segment.

In areas -that have been disturbed, eastern r:ed cedar is also

present. As in segment A-B, 20 percent of the corrid'or has been
cut-over or disturbed and has been forested with loblolly and.
Cottonwood. plantations. .Harvested portio-ns of ,short leaf .pine 13
and thinned portions of.loblolly andO white pine, plantations

border the. transmission line. .13-

3.9.4.3 WILDLIFE

A. variety of game and: non-game species inhabit the-vegetative,

communities along the corridor.

White-tailed deer, probably the only big game species in the

area, prefer hardwood-pine forests and shrub-grown areas.
Eastern cottontails and eastern gray squirrels are the two major

small game species present. Cottontails prefer open fields and.
edge areas of the transmission line corridor while gray squirrels

.reside in deciduous forests.

3.9-4
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Red and gray, foxes are. the. most cm pdtosanghtr

line corridor. They, range through many -community types.in search of
their diet of small animals. The omnivorous opossums, raccoons, and,
striped ,skunks also utilize the woodlands al.ong the proposed. ,route..

Woodchucks, the largest rodents in the vicinity, burrow and feed in, the
wooded areas and open fields. Other.small ýrodents .present -i clude&, the,. "
chipmunk in hardwood forests and brushy areas., white-footed. mouse
in open woodlands .an db bushy aeas and golden mouSe in orested -
are as..

Insectivorous -mammals.,of, the -forest and' fiel ds,, sruch as the smoky shrew,>

southeastern shrew and, eastern mole,.may also be present,l but only. theshort-tailed shrew, a forest dweller, was1 obseervedinthte area..,

Four upl and.game birds known to inhabit, thetransmists&§J nine.area are .

the ruf fed. grouse indeciduous woodlIands,,, bobwite. andjmouning doves

in open brushy fields ,and woodcqock. in ,the .mistw .an.d -fields. Both: -game birds and raptorial species utilize the tranmission corri:dors.j

Several.., species of raptors:,ý inhcluding. ,t he, dered-shol dere broad-winged
Cooperý'ýs and shar-shinned Ihawks, great horned owl and screech owls nes
in the borderiing woodlands 'and, hunt,% in, ;,the ;open•:w;oo.ds ;,and fi,eilds of the
transmissrion corridor..,: Barred ,,.owls .nest ,and I'hunt ,,in thed.,ense woodl ands.i .

Hardwood communities in the transmission line area had the highest; .number '
of avian species, with border areas between woods and fields or ROWs
having the second highest number and old fields and open--•.areas the thi:rdhighest. Species found in each respective community atyp e lis •d.nh:~~ ~ t..p. ei r: un- i shrse . ? ted.A

Table 2. 7-15.

The :two streams crossing the proposed right-.of-way -support alarge; number-of herpetofauna s pec ies, wi th. open fields-supporting the econdhighest:..

Species number. Species composition is similar to:that, described for theý
entire Site.

3.9-5
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A wide Variety of forest-dwelling worms, Crustaceans, spiders and insect'sý;'
occur in the Oak Ridge area. These species.' are •list ed in Table2..7-22.

A more detailed discussion of mammals, avifauna,' herpetofauna and inver-
tebrates is contained in Section 2.7.

3.9.5 EXISTING OR PROPOSED ACCESS ROADS:

In the construction of transmission facilities the.m•tl ovement iof •qu•q.ip
ment, material and personnel ffrom the network of :exi s-ting highways and•" .
roads to the transmission line corridor sometimes requires the construc-"
tion, of news access roads to supplement the existing farm-ýhand-woods roads.

Figure 3.9-2 has been marked to identify major 'acces~s roads in ithe-Vicý- -

inity of the proposed, transmission line route. Some of these roads,.we~re
consetructed whenthe existing transmission line 'was- bu'ilt. Additilonail
roads have: been added to provide access for; recent if e.6st management (
harvesting operations and are not shown on the figure.

Although specif•i c accesss roads, wi l not be de&termiined 'un til the line
structure locations are finali-zed, it is anti!cipated tthat theý exs ting
roads, the existing transmission line corridor and the proposed trans-
mission line corridor will satisfy future construction and maintenance
requirements.

However, in the event that additional roadsare•required, routes approxi-.
mately 12 feet wide will be cleared and graded.. Thes;e new roads willbe -
located to avoid large, dense stands of mature trees to the extent prac-:
ticable. Drainage di.tches., terraces and ground cover will be provided
to reduce potential soil erosion. Existingarea roads and roads 'along
the transmission line cOrridor will :suffice for future maintenance work,;
therefore, no maintenance on existing or new access roads is anticipated.

3.9-6
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Probable access availability to' the various line segments has
been identified along the. proposed corridor route by numerical
designation or reference points, as shown in Figure 3.9-2.
Access availability at these reference points is discussed below.

3.9-5-1 POINTS 1 AND 2

The transmission r oute will utilize ethe ýexist ing cleared
right-"o f-way: for ,co;struction and maintenance access. Entry
would.be provided" by use of the existing 'access roads at points

"i" and "2"

3'.9-5.2 POINTS 3, 4 AND 5

:Existing. right-of-way access will be used with entry at point "2"'

and by previous routes, points "3" "4" and "5", developed f0or
the parallel Bull Run-Sequoyah 500-kV line.

3.9.5-3 POINTS 5 AND 6

The right-of-way will be used for access' with entry at the pro-
posed switchyard, point,"6". and previously identified point "5".

3.9-5.4 POINTS 6 AND 7

The parallel River Road w-ill be used for access at point "7" as
well. as entry to the right-of-way from the proposed switchyard,
point "6".

3.9-6 AREAS OF HISTORICAL AND ARCHAEOLOGICAL INTEREST

In developing the route for the proposed transmission line
corridor, the National Reqister of Historic Places, published by
the National Park Service, was consulted to determine if the

3.9-7
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proposed corridor would conflict with any previously identified'
significant historical or archaeological sites. This review

failed to reveal any conflicts. For the CRBRP Site, which would
include approximately. one half of the proposed transmission line
corridor,• an extensive historical and archaeological

investigati-on was conducted by personnel from the Department of
Anthropology, University of Tennessee. .The results of these
studies are given in Section 2.3, Regional Historic, <Scenic,

Cultural and Natural Landmarks. Figure 2.3-la shows the
archaeological and historical sites within the CRBRP area anrd the-.

existing transmission i ine corridors. •,The •prop6sed. cor r•i1do- r6;, does
not pass through or near any areas of known significance.

Coordination with the State Historic Preservation Office was
completed in May 1982 for the off-site portions of the -expanded..
transmission line right-of-way. No field survey was required"
because records and past experience for the area and for the.
terr-ain show no significant potential for, sites in the zone to6 be,,
-effected. (2) 16

TVA will follow its normal- construction procedures and when an.,
artifact is uncovered during excavation or grading, work will
stop until appropriate authorities are consulted and a
determination of the finding's significance can be made.

3.9.7 DESCRIPTION OF RIGHT-OF-WAY

The location of the CRBRP on the Clinch River will allow the..
introduction of generated electricity, from the CRBRP into the TVA
power. system with a minimum of new transmission line
construction. The existing TVA 161-kV power system in this area.
has been developed to supply relatively large quantities of power
to the DOE complex from several generating plants and is capable
of receiving the power generated by or of supplying power to the
CRBRP. The system is also capable of experiencing a total loss
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* of output from the plant without• serious effects to the..system.m.

Off-site power requirements for the CRBRP.dictate development of 113

a redundant power supply system that guarantees, under. singl.e

contingency emergency conditions, sufficient quantities oýf

electric power for the orderly shutdown of the CRBRP. Therefore,

the. plant will utilize transmission line connections for station

service requirements which are distinctly separate and remote-

from the plant power circuit connections.

The DOE-owned Ft. Loudoun K-31 161-kV Transmission Line crosses - 9.
the proposed Site and will be utilizeemergency

shutdown power. The DOE-owned line crosses. thee eastern, edge. of j

the 16 1•-k switchyard. This permits the" line to be opened and

the two %resulting sections to be connected-.to the stationservice

switchyard by the instal-lation o:f two shor•to spans of conductor:.

This will provide reliable and :independent : r soures f .or-,

station service in accordance with appliicable NRC. guides, .9

standards and criteria. The conductor will be remov6ed,,from

existing structures along the 0..5 mile .of• rigcht-of-way, (ROW)' to

its juncture with the Bull Run-Sequoyah. 500&-k,. line, and

transferred to new structures..on the ea~stern side.,of the expanded,

0 .5 mile ROW., One of the line connections, .will_ be from Kingston, 13

and Bull Run Steam, Plants via the K-31 switchyard and the. other,

connection will be from the Ft. Loudoun Hydro Plant. At the

juncture with the 500-kV line ROW. the DOE owned line will.cross 19
under to two 161kV lines looped to TVA's power circuitrs, through a,

protective safety, structure. engineered- so that physical failure

of either circuit would not endanger the stationh:service line,.

To connect the CRBRP generation.into the area.power.system,..TVA,..:,..

will utilize the TVA-owned Ft.. Loudoun-Roane 161-kV Transmission.

Line which is located approximately 2.7 miles:northeast. of the

CRBRP Site. This transmission line will. be opened and the endsý,

reconnected as shown on Figure .3.9-2, to two separate single- 13

circuit lines which will be. constructed to the plant switchyard.

3.9-9
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The proposed .access utilizes right-of-way common with the
Sequoyah-Bull Run 500-kV line, To accommodate .the two 161-kv
circuits along this: 2.7 mile section., the..existing 200-foot-wide
right-of-way will be expanded an additional.160 feet.. This will
provide 100 feet separation between the 161-kV.circuits with 110 F
feet separation between the 500-kV circuit and the inside 161-kVy.
circuit and 50 feet from the outer 161-kV circuit to the edge of
the right-of-way. This corridor will require 52.4 -acres of new J16
right-of-way easement.

At the. intersection of the 500-kV and: the'.ý DOE- edn6d..161-k, the
route tu.rns southeastward and parall the".h existing D•O E owned J'
161-kV Transmission.Line to the CRBRP swiitchyard:atint"C, a
distance of approximately 0.5 mile.! This section "-of parallel
line will be.,constructed ISo that the northern loop line Wi ' be1 :66
suspended on' the existing DOE owned Fort Loudoun .K.-31 towers
while the southern. loop line will be place:'d on 'new towers. The
separation of thelines will be such that the nortLhern loop will
be on.existing towers, the southern loop on 'towers 100. feet away,
and the existing OE circ'uit transferred to. niew structures 1
feet further away with the.ROW edge 50"feet1eas the third

line. This .5 mile section w-ll.require approximately 10.6
acres of. new rights-of-way.

The bases for determining the amount of horizontal separation
that is provided for various voltage transmission lines are
reliability,. safety, good engineering practice,, and past.
experience.,.., The proposed 100-foot separation between the
centerline location of the existing 161-kV line and the
centerline of proposed 161-kV loopoconhection will.provide the
necessary reliability and operating safety'required for the:.
emergency shutdown power requirements of the Clinch River
project.



~C)

~i)

AMENDMENT XV
JULY 1982

3.9.8 DESIGN DESCRIPTION OF PROPOSED TRANSMISSION LINE

To connect the CRBRP .generation into the area power system, a new
loop connection will be constructed connecting the existing
TVA-owned Ft. Loudoun-Roane 161-kV Transmission Line located
approximately 2.8 miles northeast of the plant site.. The loop
connection will be constructed on separate rows of structures
with adequate lateral separation to. assure that the structural
failure of one of the circuits would not jeopardize the integrity

of the other circuit.

These"transmission line connections will"be designed to.meet the
medium design loading requirements of the National Electri.cal
Safety code. In addition, TVA design case.s pr ovide. 1for wvind

loadings of approximately 85 mile per hour winds on bare
conductor and ver-tic6al loading satrgt base onoeinh

radial ice.- 'These loading conditions assure adequate strength

even under extreme weather conditions.

Structures proposed for this loop connecti'onwil beL compact,

narrow based steel towers. "..

Each circuit of the loop connection .will consist of three
2,034,500 C mil (1.68-inch diameter), 72/7 stranding ACSR
conductors, one conductor per phase and one 7 No. 9 alumoweld
shield wire. Wire tensions for the conductors and shield wire
will be selected to assure that vibration damage will not occur.
Long experience with transmission lines in the Tennessee":Valley
area have verified that where everyday tensions are kept below 18
percent of the ultimate strength of the cable, vibration will not
be a problem.

Galloping of conductors is. a condition that has never been
observed on lines in the eastern portion of the TVA system. TVA

3.9-11
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has had only minor reports of galloping in its entire operating

experience; these have occurred only on short span lines in the

central and western portions of TVA's service area.

As stated earlier, shield wires will .be installed on the loop

connections to provide lightning protection for the circuits.

Even though the lines are located in an area with an isokeraunic

level of 50, TA's experience has shown that the outages on

similar type lines in this arealvaries from zero to three

flashover interruptions annually per 100 miles of line. The use
of circuit breakers with high speed recilosing r elys resIuts.in .

the majiorkity .of these interruptions beinag momentary.

3.9.9 EXISTING SUBSTATIONS AFFECTED

No existing.substation will be, affected by the constructio n of.

the proposed CR•RP with the possible exception of some .possible

adjustments in switching facilities. The need for these

facilities will be determined as the Clinch River Project

develops. If such adjustments are. deemed necessary, they:will be"

very minor in nature.

• ,,0
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TABLE 3.9-1'.

JCOM.MNTY TYPES OF WE PROPOSED 1RAN•MISSION LINE IROUTE

OF THE CRBRP SITE AREA .-3

Segment A-B, Compartment- " -113

Stratum Forest Cover Tpe Acreage % . Site

Hardwood:

10 White oak -Northern and Southern"Re: ok 4.0

18 Red oaký '-White oak 6.0

Pine:

2 Shortleaf Plantation - 1948 1.5

3 Loblolly-Plantation - 1950 2.0

5 Loblolly Plantation - 1951 4.5

23 Loblolly Plantation - 197 9 1.0

Hardwood - Pine - Cedar:

Cedar - Virginia Pine - Red oak 3.5

Hardwood - Pine:

12 Red oak - Shortleaf Pine 5.0

20 Shortleaf Pine - Hickory - Yellow Poplar 3.0

27 Woods- Roads 0.5

31.0

3.9-i3
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TABLE 3.9-1
(Continued)

Segment B-C, Compartment-13-

Stratum# FForest:: Cover .Ty

' i36

13

12

23

26

31

37

Hardwood:

•CottonwoodPlantation - 1979 •

Red oak:"- White oak.:. - Yellow Poplar

Red -ok Y•el•low Poplai

Yellow Pop.r-Re a

Ash - Symre

Pine:

Loblolly 'Pl!ttion.- 1951
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4.4O ENVIRONMENTAL EFFECTS OF SITE PREPARATION, PLANT.AND.

TRANSMISSION FACILITIES CONSTRUCTION

4.1 SITE PREPARATION AND PLANT CONSTRUCTION

Discussion of the environmental effects that may be associated

with site preparation and plant construction is divided, into two

general categories: (1) effect on land use and (2) effect on

water use.. Potential environmental, effects from operation oft,he

Clinch RiverBreeder Reactor Plantý RRP), ar e di.sicussed in-

Section 5.. Effects which are pr imarily r so ci al:. or economic i

character are discussed in Section :8..

site ain,_Adguig
Stpreparationwill consist ofclerin d g

excavation and backfilling, and.construction of access .roads,.. .
rail lines, laydown and storage faci•lities, on-sitequary and

crusher facilities, and barge unloading facilities. Site 9,
preparation and construction activities for theplant will , over

a period of approximately six years. The environmental .

0

0

monitoring program as described in Section 6-.1 will. beemployed

to monitor the impact of site preparation and plant construction•.'

This monitoring program will determine whether methods. being,

employed to mitigate impact are effective.

The Clinch River Site consists of..approximately 1,364 acres,,

nearly all in woodland. Of this total acreage, approximately-:2:92._,

acres will be:.required for the CRBRP and related facilities, as I

shown in Figure 4.1-1. Main plantbuildings and surrounding .land.,

within.the security barrier, shown in Figure 4.1-2, will occupy

approximately 37. acres. Approximate amount of land area tobe..

affected by the various construction activities is shown in"Table.

4.1-1. Locations of temporary structures are shown in Figure

4.1-3.

Major impact on the terrestrial ecology from construction

activities at the Site will be within the plant complex area of

19

19

4.1-1
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approximately 37 acres anoieuaryst ie ancrushing.:area '19 113

which. may be as large as. 60,acres. An additi-onal security area
xrequired for a 150'. line of sigtý beyond the securiity barrier 13
will occupy .approximately 19 acres.. This area will be grassed
and mowed. The impact of the quarry, concrete: batdching and '19 1
mixing activity will .be temporary, whereas the impact of the
plant complex will continue during the life of..the plant.- Other
smaller impacts of a temporary nature, will,. arise from .9.,
.construction of the barge unloading faciities, discharge pipes,
ini~et 'pipes, river wa atexrpumphoUse .and :lacyw-down areas. Permanent.
i Mpact:consists of land a-rea tha containsd f1acility buildings,ý
roads or railroads that will be disturbed repeatedly during the -9
life of .the plant. Temporary imPact consists .of l•ahnd.-area :that
will be revege~tated .and is not expected...to be. repeatedly
dilsturbed during: t-he life of the -pl ant:.

4.1.1J EFFECTS ON LAND USE(

4A1.1. CLEARING AND -EXCAVATION

Areas of the Site will firstatbe cleared, grubbed and stripped
during the site-preparation phase. The plant area will undergo a
major land use change from woodland to industrial use. Trees of
commercial value will be harvested and removed from the Site in
accordance with the DOE Forest Management. Program. 18.'9

Open burning will be employed 'for disposal of.forest slash 19
cleared from the Site in accordance with-:State and Federal ai-r.
pollution regulations. Burning will result in some release's of
parti:culatess and gases into the atmosphere; however, these .
releases will be local and generally short.-lived. Non-
combustible waste and residue from burning.will be. buried on-siteS
and the disturbed area will be graded and seeded with appropriate 18O
.ground cover species to minimize soil erosion. •9
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Topsoils".in the areas to be. excavated-- will beý removed: and "
stockpiled: separately for, subsequent use in landscaping. Topsoil
thickness varies from. 0 to approximately 12. inches. Subsequdenti.
to the removal of-topsoil, the excavated material (except for`_.the 4
on-site quarry), which will include -residual overburden, 18
weathered and sound rock, will-be utilized by direct: placement.,
methods to establish the required plant area grade eleva:tion 'of,
815 feet and to bring the main access'"rOads- and' the.,,railroad-• ýo
the design gradient.,

Depending' ý..on tbthe6 de grbee-: of riPpabli ty of wea &t'h.er ed, silt'stonesi.and:

li mestone,:a pre-dr-il and-blasting pattern'w ,il l be
estiablished t' permit excavation to the ,reuired eJevIatin for
the Reactor Containment Building and its a.uxIliary buidigs and 3
excavation 'of-th quarrfy.i Fobr th e Reactor Con~ta'n-m'n~t _] Build i"n gF ,aver.age xcvation d'epths arr-e e xpIectedto range from

appr:oximalt.ely 4'0 :.to, ,104 feet.belo6w --th ýexisting'n grade. elvation. 'gAae. d'eatm a•,.i t• " d'
n average ,depth ,of 6excava ton intoi sound, siitston of..

a.pprox.ma.tely.. .20 feet s -santicipated .T-he .qu-arryil ,e..
excavat6dfo h ieo an_ existing:-hill .wihaerg -8

excavation depths expected to rangeý ."from:40 0toi fet beow. hel Ie:;. did
existing grade. Multiple small blasts of dynamite .will be used
to f a c ilitat e remoa of the material., Expl osi-ves will be used
int:ermittently starting shortly: after ini tial clearing and 6
grubbing-and extending through the constructi~on:period;. .,Raw..
water .for tagg-regat'e Washing and dust control will be rlecircul:ated
through the aggregate wash settling pond' which' is de.s ighed for 1

total recirculation with no. discharges of water required,.. Quarry-
operation will ýlast approximately 4 years .andý will ýinvolve"
removal of between l.0 and 1.7 million cubic yards depending on
the quality of rock found. Disturbance from explosives will be.I 13
limited by. use of small multiple charges to minimize noise, dust
and vibration effects in the vicinity of the plant and quarry(9 sites. Topsoil in the quarry will be scraped off, separately
stockpiled and replaced over the quarry when excavating9

activities have ceased. After quarrying operations have been



AMENDMENT, XVI
•OCTOBER":1982.

completed, all temporary facieitsiessWiI be dismantled,.6:x.es :
materials will be :hauled off-site for dio anddisturbed

:areas. will be reshaped :and replanted. The,. quarry ,floo66re: will be

covered in sequence withý.- waste, rock. frst, subsoil second:, and

topsoil on top, such that each ,layer i s, shaped for.: drainage.
before the next is- evenlyspread..: Reclamation of, the..quarry•: will

consist of.I loosening the topsoil and then. planting a. mixture of

native grasses and forbs, such as- broomsedge, :, pu~r:.pletop,- aster,

goldenrod-, plume-grass and Lespedeza.

A""concrete batc ;h plant w consisto.w de cl central ma x

concete platseachý rae t 0cubi~c ya, r 'per h"rP ec

With. ceet lyash an d, a gg r egate stora ge ~hadigfclte
.with 'a- common-ice plant.:an~d -boiler plant, alle wih
and. equipment.. for automatic oper:a-tion. T- cemnt and .f lyash

handlin, faiities. w;,ill be.eq-uipped wih, a reverpge--ir~-filow

pollut•ion control sys t-em:. All:cement and. aggre*gate•. f rom the wash

o.Ut.oftransit-mix tr.ucks -will .be p,-rocessed through. -a waste."

water/c•oncrete separatort.eclaim waste cement and aggregate. 13
W:sh wae il:e, recirculted eliminating the need-for anWas Wa't x-,il . jl::..d

im~poundi ng po.nd.ý Dust: control, will be maintained for truck,

tr~af fic,.by sprinkli~ng,:with water,..

• The 'si:te :storm 'drainage system will:be d od alog wit

...permanent site access r~oads,ý, temporary :construction.roads, spoil .
and laydown areas to assure that construction activities will not
interfere,, with •na tural water co'ur~se runoff-,. .Runoff ftreatment .16

ponds wil.l:be constructed to prote.ct---t:he .river:, from, suspendead...

solids. These, ponds :wil:l effectively :contain.,most•..of, the:....

suspended solids and ensure that discha rges :into: the. •river w1ll.. ...

• be in accordance -with the NPDES permit.:.

. .•0
* . • ..
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4.1.1.2 CONSTRUCTION FACILITIES

• • , .

Because the CRBRP will ,be. located in an. undeveloped 'aea, i :.
temporary construction facilities will be-essential1.4.'; Tremporaryi:..
construction buildings and facilities are tobe:-.arranged in -an-i
orderly manner to minimize the impact on terrestrial ecology,
reduce land use requirements, expedite construction:operations
and facilitate routine groundsk-eepi-ng. Acreage required for-th e
temporary facilities are listed in Table 4.1-1. Flwing
completion >of *the plant :and i'te rm'ination o0f .,qdua rry-operations, all
temporary: facili~ties w:'ill be- dsmaýntled, excess--r pe'ric-alý'w.il.-I bd:
hauled, off-sit•e f diSposa and all disturbed 'a r•eas• s!will -be'
reshaped and: replanted. UUtilization facilities such 'asi ýaydow•n.•
areas., parking areas, plant ýsite railroad spurs, concrete batIch.
plant areas" "and a rieas' ass igned to ar oiu s c• tractors are tii"me'
sequenced to minimize requirements. They areind.icated in"'" .
Figures 4.1-1 and 4.1-3.

4.1.1.3 ACCESS FACILITIES

No off-site construct-i on..of 'new -:roabds isi p:inane-d'hii.d••e sieme
of f- si t e- 1road i mpr ovements mayý Ibe ne cessary. t BearCreek-Road -
which paral-lelsý the northern boundary of, th;e:i Siitýe i s'•? a.paýv1e•• -
two-lane road,;with. little traffic din the vicini ty of' the Site. A
gravel road, River 'Road, parallels the river 0on. the- Site,..
property. Plans call for improving and paving-that portion ;of
River road from its junction with Bear',Creek Road to the.- plant as.
shown. in Figure 4..1-1. Access to the quarry will 1be, provided:by .
a gravel road of approximately 0.3 mile connecting with! the
Concrete Batch Plant. The quarry haul road will be. built a-long:
natural contours to minimize erosion. .

Railroad access to the Site will consist of a spur line from- the
existing rail facilities at the Oak Ridge Gaseous Diffusion Plant
north of the Site. The railroad will enter the Site on the0 northwest corner and will run parallel to River Road and connect

4.1-5
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to the various plant buildings as shown in Figure 4.1-3. Total 113
on-site land area required for construction of access roads and 9

railroad is estimated to be approximately 30 acres,., In .Addition,. .3
approximately four acres will be required for the off-site.

portion of the railroad.

The improvement of the existing road and the construction of the
railroad spur will require an existing culvert passing beneath
them at Grassy Creek and another adjacent to Bear .,Cr-eek Road0 to
be exten ded :t o :accommodate the g ranular fill on which the access
road and railroad will be constructed. A new culver wil be .

instal 6led- in an exist ing ditcbh near,. Gallaher Bridge a,'nd 'an

existing9box culvert at Grassy Creek, will be replaced with a
corrugated metal pipe. Embankment slopes. below maximum pol1
elevation (745 feet)' will be protected, by riprap..

The barge-unloading facility, indicated on Figure 4.1-1,. will be
constructed on the right bank facing downstreaml of the Clinch
River for. the purpose of unloading large construction: equipmeint:ý.*. .
or large,: plant components: such, as the:: reactor vessel•: a ndiagua.r:diiii•!

vessel, turbine generator,. stator-, diesel generatorm, etc.The-
concrete slab on- piling type of barge unloading facility 1will

occupy a 185 :by .125 foot area recessed into the river: bankat

latitude 350 54, ll"N and longitude 840_23' 16"W. ,.One one side
and one end of the area, steel sheet piling will be driven to
form two sides of the area to be, excavated. Approximately 11,000
cubic yards (5,000 cubic yards.below minimum water level,,
elevation 735 feet) of sandy silt.material will be removed from
the river bank using clam-shell and/or.dragline,. radiologically

surveyed, deposited in spoil area one, and covered with
uncontaminated spoil. Except for the dredging, all work will be
accomplished without disturbing the river. In order to control
turbidity and preclude dredged material from returning to the

river, a dike will be constructed around the disposal area.

I13ý
7i9il31:

9

16

. I.3, C
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*Q Approximately 700 cubic yards of sand will be placed on the
bottom of the slip to cushion grounded barges during unloadingof,
the major nuclear components. The sequence of construction will.
be as follows: (I) drive piling; (2) construct concrete slab;
(3) excavate bottom and (4) place sand as required.
Approximately 600 linear feet of shoreline will be disturbed
during barge-unloading facility construction.

9

Telephone lines needed during constr-uction :and•operation will be
installed along the site access road. Electric power will be,
taken from existing transmission lines following completion
of the construction substatiOn. Prior to 'this time, electric
power will be supplied by the City of Oak Ridge or by portable
generators.

4.1.1.4 CHEMICAL WASTES

@0

(9

Major chemicals used on-site during the construction period
include soaps, detergents, painpt., cleaning. fluids, ýconcrete
admixtures, chemical fire extinguishers, , sweepihgcompounds, oils.
and fuels such as propane, gasolines and diesel oil. The
dissemination, release, or spillage of such materials on the Site
will be controlled in accordance with applicable State and ..
Federal regulations. Spill prevention, control plans will be
developed and submitted per EPA requirements.

Used oil will be hauled off-site and disposed of. The use of
fire extinguishers is expected to be minimal, but, if they are
used, the waste will be cleaned up and buried off-site. .Soaps
and detergents will be directed to the construction sanitary
system. Sweeping compounds will be disposed of off-site or
buried on-site. All potentially hazardous materials will be
transported and/or disposed in accordance with appropriate
Federal and State requirements.

9

1 3

9
11

4.1-6a
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4.1.1.5 SANITARY AND OTHER WASTES

The sanitary. system for the construction period is designed to

accommodate 2450 persons. Average daily sanitary waste water 6
design flow will be 61,250 gallons or 25 gal/person/day. 13

Sanitary wastewater will be treated in packaged sewage treatment

systems prior to discharge into the Clinch River. All wastewater

discharged into the Clinch Riverlwill comply with NPDES Permit
conditions. If necessary, chemical toilets will be used in 113

isolated or remote areas. Further details f :the sanitary system 9

may be found in Section 3.7.

Conventional garbage will be generated during construction. 'This

waste will be collected by an outside contractor and disposed of'

off-site in a local disposal facility. No incineration of
garbage will be allowed on the Site.

4.1.1.6 IMPACTS ON TERRESTRIAL ECOLOGY C
The most significant effects of thieýCRBRP On the terrestrial .
ecology of the area will occur in cohhnectidn with site-

preparation activities and with plant construction. A smaller

impact will result from construction of the railro ad and access
road. Impacts associated with transmission line construction are
discussed in Section 4.2. Site biota will be affected by

constructionr but the effects are expected to be minor. 19

Approximately 292 acres (on-site plus off-site excluding the,
transmission line discussed in Section 4.2) of land surface will
be disturbed by construction of the CRBRP. Community types,
acreages and percentages of each are listed in Table 4.1-2 based
on disturbance locations shown in Figure 4.1-1 and vegetation 9

types shown in Figure 2.7-6. Approximately 203 acres (70

percent) of disturbance land is covered with four communities
including hardwood, pine plantation, cedar-pine and hardwood-
cedar. Three community types will have more than 20 acres 3

4.1-7
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disturbed representing approximately 171 acres (59: percent. of.
disturbance land). Approximately 89 acres of non-f o res sted1
including clear cut areas, powerlines, quarry area and: inundated
land :will be disturbed by construction activities. The 292 acresof disturbance land constitutes only 0.7 percent ofall land on

the 36,993 acre Oak Ridge Reservation (ORR).

Construction activities will disturb terrestrial biological,"'*.' .
survey sampling locations in communitie-s Di E,-F: G ad'. If show
in Figures .2-7, 2-7-A and 2.7-B. Community C•w-.Vas h•a•rveci'st e is n
1975 and converte shortleaf pine plant'.tioni.n 1976 an:"dwill be .partly disiturbed by cthe qua-rry. M"iht.x• ice of h"e.'

-b? the qu rr . en; e!.-. ?

gical survey samplo requ red. 1

0 ...

0.

4.1-7a -
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PIanned for.est management activities _on the: CRBRP Site f•m -197"4
through 1976 included thinning hardwood forests on Chestnut.Ridge
and.all pine plantationsK limited harvest cutting., southern pine
beetle control cuttings and pitch canker fungus-control
cuttings.( 2 ' 3 ) Approximately 500 acres were affected by ..pine
thinning and by cuttings to control southern pine beetleandpitch canker. Approximately 25 acres of shortleaf-Virginia

pine successional forest (Community C of Figure 2.7.-6) was
clearcut, and •replanted to shortleaf pine in.1:976. (3 Hardwood
thinning on Chestnut Ridge disturbed approximately 50 acri,
Seventy-seven acres of shortleaf pine plantation.1954 were i:
clearcut to control pitch canker.(2) This included all-of the
shortleaf pine-1954 plantation listed in Table 4.1-2. Forest
tree growth :and reproduction are expected to increase following
these thinnings. Timber on disturbance land will be ha.rvested as :
part of site cl:eaning activities.

.. (
Construction activities have been planned to avoid all rare9
community types and rare plant species discussed in Sections
2.7.1.3.3 and 2:.7.1.3.4.

Wildlife will be affected in proportion to effective habitat:
loss.. White-tailed deer *(Odocoileus virginianus) utilize the
relatively open cedar-pine and mixed hardwood communities where
'browse and cover are available. Forest thinning provided.
additional relatively open habitat and .additional browse:and
cover. Construction clearing and other activities.are expected
to decrease deer habitat-and populations on the site bY,
approximately 20 percent. Population reductions of gray .
squirrel, raccoon,, gray fox,. opossum and bobcat are also-expedcted
to be approximately 20 percent since they occupy forestland. 4
Wildlife residing in open "
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habitat such as cottontail, woodchuck and striped skunk will initially

experience population reductions of approximately 20 percent dUring .site

clearing followed by population'increases to approximately equal

those prior to construction as cleared habitat peripheral to most site

activities becomes available for.habitation. Populations of white-

footed mice, cotton rats, house mice, golden mice and short-tail shrews

will initially decrease by approximately 15 percent-during site clearing

followed by a population increase of approximately 20 percent above 'pre-•.,

construction levels as open, cleared habitat becomes 'availabIe fo6r

habitation.

Populations of forest dwelling birds,-such as "ruffed:grou•se, Amer'rican,

woodcock, woodpeckers, blue jay, flycatcherse vireosý andwarbleirs will -

decrease by approximately 20 percent dueito. habi tat loss duri-ng con-

struction. -Follo0wing construct-on .popuationsof these:birds will
increase slightly to approximat6ly 85-percent of those prior to con-

struction. Species typical of open habitat,, such as '-mockingbird,.

grackle, cowbird, cardinal, indigo buntitng:;,'Ame:r•icaýngoldfinch hand !Fmo.st 1',,

sparrows will initially decrease by app.r•oximately, 1 5Le•r06cent during"ý.ý.-

clearing and then increase approximately to preconstruction populations.
.during construction as abundant open habitat: becomes availableS. '. Pest!

birds such as crows, starlings and house-;sparrows will increase du'ring'

construction to approximately 20 percent greater than prior to construction.;;'.

Reptile populations are expected to decrease by approximately 50,percent

during site clearing and constructiohnbecause-of habitat loss andcon-

struction-roadkills. Amphibian species' populations-are expected to -

initially decrease by-approximately 20 percent followed by a 100 percent

increase during construction as they colohize ponds and as insect pests

become abundant near construction activities.

Threatened and endangered wildlife will be affected in proportion to

effective habitat loss the same as other wildlife. The bald eagle and

A l-Rn
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osprey species have active nests along Watts Bar Lake and may occassion-.

ally visit the Clinch River to feed. Neither species is expected to be

affected by CRBRP construction. The bald eagle is listed as endangered

in the U.S. and Tennessee, while the osprey is listed as endangered in

Tennessee. The eastern cougar, if present on ORR, ranges widely and is

not expected to be affected by construction. The cougar is listed as

endangered in the U.S. and in Tennessee. Cooper's hawk, listed as

threatened in Tennessee, resides in mature hardwood forests ofORRbwhere

it feeds on songbirds. The sharp-shinned hawk, also listedýas threatened

in;Tennessee,*resides in open forest where it feeds on birds as large as,'

pigeons. Both species have ample feeding habitat and rangew:widely in

search of food. They are not expected to be affected by facili ty.. ;

construction. The marsh hawk is a winter resident of ORR and is listed
as threatened in, Tennessee. It feeds.on smal.,mammals and an .occasironal•i.

reptile in open habitat and may benefit from increased small m ammal

populations on. disburbance land. ,Other threatened and endangered.:,speciies

discussedinSection 2.7.1.4.5 are only possible residents, of ORR and, ý,9

are not expected to be affected by construction activities...

Within the proposed areas of, construction, soil, erosion.,.potential,

equipment -limitations, revegetation potential and natural productivity..,

have been identified usi,ng the general information provided bythe 1942.

soil survey of Roane County(3) and from Figures 2.7-2, 2.7-3, 2.7-4 and
2.7-5. Soil types have-been identified and the acres of soil affected

by construction activities have been determined by soil map analysis.

Soil ratings and estimates of acres affected.by construction activities

are shown in Table 4.1-3. Only approximately 1Oacres of soil that will

be disturbed by-construction have a moderate to severe erosion potential

due to steep, erosable slopes. Approximately 40 acres of disburbance

land have wetness or stoniness that severely restricts equipment use.

Approximately 40 acres of disturbance land have a severe or moderate to,

severe seedling mortality rating. Natural productivity of disturbance

land is generally low or moderate.
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The location and extent of specific problem soils,, relative to,.
proposed construction-activity, will be determined by on-site.
investigation. Construction. guidelines will be responsive to 9
consideration .of erosion and revegetation problem areas.

4.1.1.7 IMPACT ONHUMAN HABITATION

The CRBRP Site is a forest area devoid of human habitation; -therefore, construction of the CRBRP will involve no. relocatiIon.

or association problems. .

A small industrial park is, locatedj i.5 miles to .thenborth,.,' A.,
commercial camping area is located about one mile southeast and,
several houses are scatte;red, throughout the area south, of the.
Clinch River within one or two miles of the. Site,. Noise,.
associated with constr.uction activities could disturb peOple. in
these areas to some degree because of the natdr-lS .quie.tnes .s of
the area. Construction noise will vary with the pa,,rlticd.I•1a r,.'ph ase
of construction, the mix of ,equipment used oro each phhse and the
cycle of the equipment. Phases of conbstructioCn-forR Rth PR .
will include Preparing the Site, excavating, .placiing foUndationsV,.,-
erecting structures, finishing details and cleanup as shown in 15
Figure 4.1-4. Construction equipment noise. ranges are listed in
Table 4.1-4 and the noisiest equipment, types operating during 1 9
each construction phase at an industrial construction site are
listed in Table 4.1-5. To characterize the noisiness, a Noise
Pollution Level (NPL)

0*

4.1-9



has been calculated for each phase of the construction. The NPL in deci-i-

bels (dB) is defined asothe sum of the A-weighted average sound pressure

level and 2.5.times the standard deviation of the A-weighted average 'sound

pressure level.( 4 ) Table 4.1-6 is a list of descriptors of NPL values

which can be used in interpreting the NPL levels in Tabl~e 4.1-5.

Locations of existing dwellings are given in Figure 2.1-7. The two

dwellings nearest the generation portion of the facility are more than

0.6 mile away. Another dwelling is located over 0.3 mii'e from the river-
water pumphouse. Constructionoise impact may be as iss t nconsi er-

ation of: (1) probable construction noise levels (see Table .

4.1-5), (2) NPL Descriptors (see Table 4.1-6), (3) the distances in-

volved, (4) the temporary nature of constructifonand (5) the intermit-

tent nature of construction noise. Constructid•nnoise:WouId be nthbticed

by few...residents south of the site and, for occasi~onal, limilted time"

periods, may cause some annoyance.

As statedearlier, explosion noise will be minimized by the use of small 6 "

multiple charges.

Construction of plant and transmission facilities will cause negligible.

aesthetic disturbance to resident and transient populations- because of
the limited construction'duration, the limited number of viewinglocations

and the distances involved. Plant and-transmission facilities are des-

cribed in Section 3.0. Existing and projected resident-and transient

populations are described in Section 2.2-and site layout and topography

are described in Section 2.1. The main plant structures are to be'located.

in a wooded area with higher elevations northward and a slope southward

down to the Clinch River.

Locations for viewing construction of the main plant structures are

limited by the natural terrain and the surrounding forest (see Section

3.1). A portion of the largest structure, the reactor containment

building may be visible at a distance of approximately 1.6 miles
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to motorists crossing the Gallaher Bridge. Construction of

facilities associated with the main plant (e.g., water.intake and.
discharge, railroad extension and barge unloading area) involves . 6

only low height equipment and structures-. Approximately 10 homes
on the southern side of the Clinch River will have a limited view

of some portion of plant construction.

No provision for living quarters will be made for workers or

their families on the Site. 'Housing and school facilities will

be available in nearby communities as discussed inSection 8.J6

The peak conhstruction force •is estimated to be approximately ..'. 110

5,400 persons.

Full compliance with fire laws and regulations will be considered.

a necessity and a fire plan will be proposed that will set forth

in detail the plan for prevention, control and extinctiondof
fires on and in the vicinity of the project area and quarry site. j8

Several archaeological sites have been investigated in the area
as described in Section 2.3; however, all field work: •at these,
sites was completed as of June, 1982. The Hensley family V151
cemetery, described in Section 2.3, is located on the tip of the

peninsula and is to be preserved with the family retaining the

right of access. The cemetery is not in the immediate 9
construction area. Care will be exercised to insure that the
cemetery remains intact.

4.1.1.8 SOIL EROSION AND SEDIMENT CONTROL

A soil erosion and sediment control plan will be developed and 15

implemented for the planned construction activities at the plant
site. The objective of the plan will be to control the erosion

and sedimentation resulting from construction activities by
minimizing soil exposure, collecting and controlling rainfall
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runoff in the construction.area,...and by. shielding and/or binding,
soil on cut slopes where stabilization is required. Sedimentaton .
in the Clinch River will be controlled by placing.runoff
treatment ponds and sand filters in-such a manner to collect and
treat rainfall, runoff. These ponds will be installed prior to
major earthwork commencing in their respective watershed.

Inspections of the, site will, be performed on an on-going basis to.
identify areas of evident and potential erosion to .assure that .
timely cor rectivre action is, taken. Correcptivle "actio"n willinclude, but not be limited to, -seeding, placement of .,rip-.rp;r

crushed stone on slopes and exposed-surfaces, temporary. diversion-,
ditches and sediment traps such as hay. bales, sand bags, f.ilter1
screens and. stone traps.

A 25-foot buffer zone will be provided between the Clinch River
and the site construction activities exceIpt in. the following,
areas:

a. The railroad spur going underneath,. Highway 58 Gallaher
Bridge, RR Station 31 + -00 (RM 14.0);.

b. The 48u corrugated metal pipe for drainage underneath the
railroad spur, RR Station 29 + 39 (RM 14.0);.

c. The 36" corrugated metal pipe for drainage underneath the
railroad spur, RR Station 50 + 00 (RM 14.25);

d. The extension of the 6-foot concrete culvert underneath
the railroad spur. and access road, Rd. Station 1 +.84 (RM
14.5);

4.1-12
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e. The 14-foot corrugated metal pipe underneath the trailroad

spur .and access road, Rd. Station 5 3 35 (,RM 14.,6),;

f. Road and railroad enbankment.closer than 25 feet to .the

Clinch River between. Rd. Station .5 + 35 and Rd. Station

19 + 50;

g. The barge unloading facility (RNl 14.75):;,

h. The water discharge outfall (RM 16.,0);

i. The water intake. (RM 17.9);

10

j. The co~rruga4ted metal pipe.f or thre, q'uarry .;treatmen• to•nd

discharge (RM 18.2,5)p; iand,.

k. Where existing River Road appurtenances are presently

cl~oser than 25 fee~t to, the -Clinch Riverý.

In addition, all existing -vegettati0n suhas .trees,.•-shrubs, and
grass which, do ,not tinterfere: with. .-the oVnstiruction, will-b • le•

in place and preserved to stabilize these areas 'and, ,prevet .

unnecessary soil exposure.

Dredge material will be disposed of in Spoil Area One. In areas

where fill material is placed within the 25-foot buffer zone but-

not within the confines of sheet piling or coffer dams, erosion

control measures including, but not limited to, berms, straw bale

barriers, check dams, filter barriers and mulching will be used.,

i 5

T['16
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Water sprinkling on laydown, storage, and::parking areas,:, unpaved
roads and other areas of the Site wil, be used tot;, o ntrol .dust
formation. Dust control will be accomplished through h the use .0f
sprinkler trucks which will obtain water.from the Clinc hRiver,.
Specific areas will be designated along the. river at-which. the"
trucks may obtain water. These areas will be inspected during. 15..
the normal inspection: tours for evidence ýof damage :to.-Itheriver.
bank. Any observed damage to the river bank will 1:.be r epaired and
corrective actions taken.

The CRBRP Erosion and. Sediment Control Plan will .incororatethe
Environmental Protection Agency and State of Tenes.see standards
of performance for new sources, best management practices, best:
professional judgement and other applicable guidance: documenfts . to:
control the potential pollution resulting -from the.e comnstruction
activity.

The extent and comprehensiveness of the plan will allow the.
aforementioned agencies to no longer require an aquatic
biological monitoring program. The: plan.:wil.l req uire .that.:..:..
specific mitigation me-thods be taken :to. minimize..erosion from.
water, wind and gravity.
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4.1.2 EFFECTS ON WATER USE

4.1.2.1 WATER USE*

Water used during the site preparation, plant construction and 18
quarry preparation and operation will come from two sources; raw
water from the Clinch River-and potable water from the Bear Creek

Water Filtration Plant.

Raw water will be used in dust control,, compaction -of 1fi1,
material and aggregate crush•ing.acndiwvas hing, v .with a' peak demIand
of less than 60 000 galonsper day. W ýte for thie quar•rry

operations will be initially pumPed from t the Clinch.,R:River and
then recycled-through a settl-i-ng basin n, twithmakeup-from the

river required only for losses and evapo,ration.. Th.e intake for
water -drawn from the Clinch River will .e 6floated to insure

sediment i~s not disturbed.

Potable water will be used in fire pro.tectdi on, sanitary
facilities and production of concr-ete.witha peak demand of
150,,000gallons per day. It i's presently planned that potable
water from the -Bear Creek Filtration Plant Vwilll, be piped to the ,
site along existing roadways. Further into the construction
period, the supply system will consist of a yard storage tank

with make-up water coming from the potable water supply.

4.1.2.2 GROUNDWATER

Movement of groundwater at the Site is from groundwater highs to
adjacent groundwater lows and hence to the Clinch River which
serves as a ground water sink to the. Site area. Thus, the Clinch
River acts as a barrier to the movement of groundwater from the
Site to the wells and springs presently in use south of the
Clinch River, as discussed in Section 2.5.
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During excavation, perched water tables and seep areas may be
encountered and will be controlled by installing drainage ditches.
at the bottom of designated slopes and by installing drain pipes L
into the rock foundation.

(
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K Water will be collected in sump pitsl.,ocated at the pe r.ipher ..
the excavated slopes to permitt pumping:ýz to: a: holding basin for'.-.. .

settlement of suspended solids-:prior to. discharging dint6 ;the.

river. Since ther normal, river. water elevation is 741. feet, is..
is anticipated that additional dewatering control and rock

treatment may be required from elevation 741 to the base of. .i
excavation-at 712.5 feet, primarily iný the-weathered limest~one on:f.8

the east side. of the excavation (plant north as reference).:.. ..The

normal patteran of grtoundwatert -mov~ement tohe riVer will be.
restoredrafter the plant -ý.has-,been: cons~tri.cted 1a,, hba-cfi1, as

been place'd -around- --th~e-.strucOtture.,'

4.1.2.3 IMPACT ON AQUATIC ECOLOGY

Constructi on- of the ,Rivexr .Wate-r .•,-;nita, ke-,-Fa ci;ll.ty, Plant -Discha-rge,,
Stfruct~u~re :anad *-B~a rge .Unl oadi~n gi::• Fail ipy'. ..ion iit'he• "iCi•n~ch :.i ......... will'•'':"I•i:'••

r i:pr-ap), and oth:e r const ru ct~i-on a;ict-iiV.:tie :es~:b~e~l,:o.W:•.normal,-:9.ta•;e~r~i.,i....I......l , a 7 e 1. Ig 'A

placementoef f*ll (iUncluding ::ri-prap)i b- e-, • -.e : 7.n f.
willbe renrdo impoveen oftreaqssra-a¶

construct ion of the r •airoad rImati o t con:striu~ c:ni, -

7
activities on various forms of aquatic life, -benthic habitat- and.

other aqua..tic, uses .is.expectd to .be minor-and of short duration-.,-

During.construction of the barge unloading facility, the pr.oposed

construction sequence, described in Section 4.1.1...3, will tend.to

minimize siltation *'in the Clinch. River. Only '04 acre of river
bottom below the 741-foot elevation will be disturbed during

construction. Dredging will be from the river bank near river
mile 15.0 and the dredged: material (as will all dredged material
resulting from the intake and discharge structures, access road
and railroad construction) will be deposited in Spoil Area One so ]
as to prevent material from re-entering the river. 15
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Revi sed positioning of the barge unloadjng fac iity• results ;in .an, estimated-
dredging of 11,000 cubic yards, of materi.al,. and filliing with ..700 cubi c. yards
of sand. This disturbed ýarea": is more limited ..than: that Prev~iously .plahned, -
so adverse impacts are expectedto. be.correspondinglY reduced.

9

Construction of the intake,.and discharge .faci:liities will., impact .approxi-

mately 0.22 and 0.06 acres, respectively,: of. river and shoreline below:-

elevation 741 feet. A cofferdam will hbeconstructed near the6 locati-on

of the river water pumphouse'tQ- permit work- to proceed" in the, dIyU."

This cofferdam .will. el imina-te,- sltation irnvthe .rive.r':,'`durn sr ,, .

of the pumphouse. However, some turbid enwater wiilenter' the Veif-e dudrimi':!:

cofferdam construction.

The limited dredging an placement .of ".granularf. ill .and ripr:ap assciated.

with the acces~s, road and. railr6ad will imJpact:: less S:than..8 ac;re;, 'Býio f - -

ex is tingi ri ve'r botto beo o rmal WAterrevel re'dgig ',:and 4.,exc'a.aton
activiti 't es, -in -summar tewl be lmited to severalsalreso
the right bank and river bottomWof -the 6 C 'ch Ri ve be'tr ei bRtW`6h CR••M!'-
14 and 18, amounti to less- 6tan 1.5acres -The ftimpat•ft-hese con- J"

structio nac•'ivtie Is -min•imaland :.s expecte to e bd e yof•. retva.t '

duration. Impacted:,.aqualti~c- organ isms arei expe-cted to r-ec'ver.i.Witi hi'na;5:."

relatively s ho rt peri-od.

A baseline survey, as .described "in Section 2.7.2," wa s" conducted on -n •.:I t: .'e

Clinch River at the Site to.:.iden'ti fy, and characterize the existing bio-

logical communities. Theresul ts ofthis ssurvey ind'icate that•commun•it'ies .
in areas where construction' impac.t ýmay occur are.dominated by.. common
chironomid and.o.ligochaet"species. Thesespecies will recover rapidly'

in the construction area. Fish species' are:•expected to avoid- areas of

high turbidity and:will not be:impacted by construction activities.''

'7, , ". Z .

017..]i:

l.9c : .<

(.
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C4.1.2.4 RUNOFF TREATMENT POND.S

Five runoff treatment ponds and a• quar ry runoff- treatme6t pond
serve the Site during the construction period. One pond will
remain during the operating period of the plant in order to
collect and treat runoff from the permanent parking facility.
The ponds are designed to process-water from a 24-hour storm (5
inches) having a recurrence interval of 10 years in addition to
anticipated dewatering, flows. Rainfall events greater than the
design event will be discharged by means of the riser overflow

pipe.

The primary function of the ponds is to provide a quiescent
settling environment andtfiltration system so that stormwate'r
discharged to the Clinch River meets the conditions cited in>the

PDSPermiti. Conse'quently, the pond configurations have: been
developed on; the principles o.ýf sedimentation/filtration ~theory 1
and'best' management practices.

Suspended :solids are removed by processing •the collected storm-
water through, the sand/aggregate filter., Individual pond filters
will vary in total filter area and number of perforated riser:s,.-

The pond outlets are provided with energy dissipation structures
to minimize potential erosion caused by the dischaxrge to the.
river.

When settled solids reach a predetermined" thickhess, the indiv-
idual pond and filter medium will be physically cleaned. Main-
tenance frequency will vary from a period of several weeks during
construction, to upwards of four to six months during the plant
operational phase. In the event total suspended solids concen-
tration in the effluent exceeds 50 mg/l, treatment pond system

will be taken as required.
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TABLE 4.1-1:"

APPROXIMATE LAND. AREAS AFFECTEDPBY CRBRP
CONSTRUCTION ACTIVITIES .10*.

Access Roads and Railroads (onsite) 30 30

Accesls Railr oad (off-si-te) . . . 4 .4

Parking Area 1 2

Barge Unloading Area 44

Impounding Ponds. 7 7 9 .1-.3

Quarry Including StoCk :!Pfle Area,. ...

Crusher and Facility 60*.

Conc rete Ba tcbh.. PPl ant 5 - .

Riverwater Intake, Pumphouse,
Discharge Line 6 .5

Spoil Areas and Sanitary Land Fill Area 43*

Storage and 'Other Work Areas 67.... .... -.

Permanent Plant Buildings and- All Land
within Security Barrier.. 37 37

Meterorological :•Tower Areas 10 10

Additional Security Areas Required For
150 foot line of sight beyond. security
barrier - to.be gr.assed, mowed.- not
restored to original condition -

TOTAL 292 113.5

*All May Not Be Required 13
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TABLE 4.1-2

PLANT COMMUNITY TYPES AFFECTED. BY dCRBRP. CONST UCTION*

Percent Of,
Disturbedý

Sr.trau # Community Te.yp-pe Ae "

Har-dwo

23 Red Oak-White Oak- 29
Yellow Poplar

24 Red Oak`-Hfickobr~y-
Yellow Poplar

26 Red Oak-Yellow Poplar .3

28 White Oak-Red Oak-
Yellow Poplar 17

31 Yellow Poplar-Red Oak 2

33 Sweetgum-Virrginia 1p ine- syc~amo r e .... ..: . . •:.!:!i•!::!i:.._• iiL...

35. Elm Boxelder-Ash •

Total Hardwoods :67 231%
Pine Plantation ... " :,.. .

3 White Pine Plantation.. .15

5 Virginia Pine-Plantation 3

7 Loblolly Plantation 1954 8

10 Loblolly Plantation 1099 16

13 Natural Pine

Total Pine Plantation 45. 15%

0
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TABLE 4.1-2 (Continued)

Percent Of
Disturbed

StratmN # Community Tyve

6

9

15

16

18

19

21,

20

Successional-:Pine

Short Leaf Pine-
Vir~giniaý: PiePlnato

Vi rgi3.n ia: Pitne-nhor.
Leaf: Pine•Plantation

Total Successional Pine

Ced~as,r Pin

Cedar

Cedar Natural Pine

Total Cedar-Pine

Hardwood Cedar

Cedar-White Oak-Red Oak

Cedar-Ash-Hackberry

Red Oak-Cedar-Yellow
Poplar

Total Hardwood-Cedar

Hardwood Pine.

Red Oak-Short Leaf Pine

Total Hardwood-Pine

6

.13

459,

;5%

0 ÷L

13ý

13

12.

1.5 6%V

3 1%

A 7 9fl
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TABLE 4.1-2 (Continued)

Percent Of
Disturbed

Stratum # Community Type Acreage Jand

Hardwood-Cedar-Pinep

27 Southern Red Oak-
Poplar-Short Leak Pine

Total Hardwood-Cedar-Pine 1 <1%
.Non-Forested

39 Non-Forested 5

40 Clearcut 5.4

0 42 Powerlines 11

43 Roads 16
1344 Quarry 1

45 Inundated Land

Total Non-Forested 89 30%

TOTAL 292

* On-site plus off-site excluding transmission line.

180
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TABLE 4.1-3

So Il
Symbol

Cc

Ccl

Ccz

Cs

Clx

As

Avk

Soil Type

Clarksville cherty silt 1

Clarksville cherty silt 1

Clarksville cherty silt 1

Colbert silty clay loam

Colbert silt loam, Slope

Armuchee silt loam

Apison very fine sandy lo
.Eroded slope phase

SOIL SERIES RATINGS AND ESTIMATE 0

CONSTRUCTION ACTIVITIES AT T
Degree .of

Arae Erosion .Potential

loam 52.4 Sl ight to Moderate

loam, Hilly phase 60.0 Slight to Moderate

oam, Steep phase.. 128 Moderate

11.g Slight

phase 6.0 Slight

3.9 Slight

oam, 1.0 Slight

F ACRES AFFECTED BY

HE CRBRP SITE
Heavy :Equipment

Impact Potential See

Slight to Moderate

Slight to Moderate

Slight

Moderate

Slight

Slight Mod,

Slight

Degree of
d1ing Mortal-ity

Moderate

Moderate

Moderate

Moderate

Moderate

erate to Severe

Slight

Al Atkins very fine sandy loam 0.2 Slight

Fc Fullerton cherty silt loam 3.5 Sl-ight
Fcr Fullerton.cherty silt loam,.Eroded phase 6.4 Moderate to Severe

Fct Fullerton cherty silt loam, Eroded. 3.7 Moderate to Severe
Fcz. Fullerton cherty silt loam, Steep phase 6.7 Moderate

Fcl Fullerton cherty silt loam, Hilly phase 2.7 Slight

Ls . Lehew stoney very flne sandy loam 2.4 Slight toý Moderate
Nyr Nolichucky very fine sandy. loam,. .0.5, Sl-ight, to Moderate.

Slope.phase .

Ps Phil.o very fine. sandy. ldam - .6 Slight
Pv Pope very fine sandy loam 7. a, :.:,Slight-

Sv Sequatchie very fine sandy, loam. 9.5 :. Slit
Rsc Rolling stony land, "Colbert and TaUIbott --30.3 Sl:ig:ht

soil materials

Us Upshur silty clay loamValley.phase .29.6 . STigt

Ws Wolftever silt .loam" 2.5 - ": Sli.ht
Wsx Wolfteyer silt loam, Slope phase " .7 . . lighto

STOTAL 258t2

NOTE: Based onidescription of soils from 1942 soil: studyýof Roane. County,,. Tennessee..For an explanation of soil series ratings seeL:Sectio 2.7•.'r., .

Severe

Severe

Moderate.to-

Moderate. to

Slight

Severe

Severe

Severe

Slight

-.Modera.te to -Severe

Moderate to Severe

.Moderate

SlIght to Moderate

,Moderate to Severe

."Slight

Level. of
Productivity

Low

Low toModerate

Low.

Low

Low to Moderate

Low

Low

Low to Moderate

Moderate

:Low

Low

Low

LoW

Low

Low to Moderate

Moderate

Moderate to High

Moderate to High

Low

Moderate

Moderate

Moderate:

Moderate

Slight to•Moder te

SJiight

Moderate :ýModeirate

SI~ght Sih

g i~t Slight

Ser ;e ... -Modra" tto Severe

Moderate . - Modeate

Slight ~Mode'rate~
S)ight '. Moderate

9
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TABLE 4.1-4

CONSTRUCTION EQUIPMENT NOISE RANGES(4)

Approximate Rangeiof Noise
Level (dBA) at500 feetType of Equipment

Internal Combustion, EarthmoVing

Compacters (Rollers)

Front Loaders

Backhoes

Tractors

Scrapers, Graders

Pavers

Trucks

Internal Combustion,.Materials Handling

Concrete Mixers

Concrete Pumps

Cranes (Movable)

Cranes (Derrick)

InternalCombustion, Stationary

Pumps

Generators

Compressors

Impact

Pneumatic Wrenches

Jack Hammers and.Rock Drills

Pile Drivers (peaks)

Other
Vibrator

saws

73-75

.72-93 -

76-95

80-92

86-88

82-93

C
75-88

81-83

76-87

86-88

69-71

71-82

75-86

83-88

81-98
95-o105

69-81

72-81 0
Note: Based on limited available data samples.
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TABLE 4.1-5

NOISIEST EQUIPMENT TYPES OPERATING AT INDUSTRIAL CONSTRUCTION. SITES.(4)

2

dBA
Level

(50 feet)

INPL
(do):

(50 feet)

dBA
Level

(1/2 mile)

NPL
(dB)

(1/2 mile)

dBA
Level

0 mile)

NPL
1. (dB)
0 mile)Construction Phase

Site Preparation

Equipment

Truck

Scraper

Excavation Rock Drill

Truck

; Foundation Jack Hammer

Concrete Mixer

Derrick Crane

Jack Hammer

91

88

91

88:1-

88

981
913

1:02

105

89

57

54

64

57

54

51

54

54

51

2
3

I 68

71

55

511
48

581

51

4:~

62

65

49

57

65

Erection

Fi nishi ng

97,7

Rock Drill

Truck
105

I
.71
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TABLE 4.1-6

DESCRIPTION OF NPL LEVELS(4)

Clearly Acceptable: The noise exposure
is. such. that both the indoor and outdoor

.environments are pleasant.

NormallyAcceptable: The noise exposure:,
i s great enough ,to... be"of Some concern but
conioon buil'ding constructions wiII make
the indoor. environnient acceptable,, even for
sleep,,ing quarters. andthe outdOOr environiment
wi ll T.be reasonably pleasant for recreation
and play.

• Normalýlly:,Unacceptable: The noise exposure,S significantly more severe so that unusual
an"d"bcstlyy .buil ding construct"ions are neces-
sary, -to' ensure some tranquility indoors,
and barriers mustt be erected between the
site ,and prominent noise sources to make
the, outdooro environment to'llerable.

.Cl•e~ar•ly Unacceptable: The noise exposure at
the .Site is so severe that the construction
costs to make the indoor envifronment accept-
able would be prohibitive, and the outdoor
environment would still be intolerable.

NPL less than 62 dB

NPL between 62 and
74 dB

CNPL between ý74 and
88 dB

NIPL greater than
88 dB

Note: These criteria have not.been officiallyzor unofficially adopted
as "standards.", but. are only to be used -as an aide in determining
the amount of acceptable noise.
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" SITE PREPARATION

AND EXCAVATIONa-"S .

* FOUNDATION
(NUCLEAR ISLAND,
MAT,)a

* ERECTION
EXCLUDING N.19*
MATa
SITE FINISHING
ACTIVITIESa
BLASTING
(EXCAVATI ON,&
QUARRYING)a,,b

.(YEARS) 0 1 2 3 4 5 6

a. ALL PHASES OF CONSTRUCTION ARE SCHEDULED ACCORDINGLY. 7:00 A.M. TO 3:30 P.M.
AND 3:30 P.M. TO 11:00 P.M. (WITH ALLOWANCE OF ±' ,/2-HOUR FOR STAGGERED SHIFTS
TWO SHIFTS PER DAY; ESTIMATED,5 DAYSPER WEEK AT THIS TIME, USING A15-8 DOUBLE
SHIFT SCHEDULE, NO SATURDAY OR SUQNDAY WORK IS SCHEDULED.

b. THE PRESENT SCHEME'IS TO DRILL AND- 'LOAD DUR:ING THEE FIRST SHIFT (DAY) AND BLAST
DURING THE EARLY- PART OF THE SEOND i SHiFT.. !. .

NOTE: UNUSUAL SHIFT ACTIVITIES THAT7 MAPERIODOF 24-HOURS COULD
INCLUDE LARGE CONCRETE POURSOR SPEIAEQUIPMENTINSTALLATION0
ACTIVITIES (I.E. REACTOR ..VESSEL, CONTAINMENT DOME)., NO ACTIVITIES SHOULD
LAST MORE THAN 24-HOURS, CONSECUTiVELY.

Figure 4.1-4 ;General Constructrion Phases
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4.2 TRANSMISSION, FACILITIESCONSTRUCTION

The proposed line will connect the CRBRP. switchyard with a
TVA-owned Ft. Loudoun-Roane k31 161-kV line located approximately 116
2.7 miles northeast of the plant site as shown in Figure 3.9-1.
Two separate single-circuit 161 kV transmission lines*on 2.7
miles of a 160-foot wide and, 0.5 mile of a 175-foot wide F 116
right-of-way (ROW) will be cleared parallel and adjacent -to the,.
existing rights-of-way. A detailed description of the proposed
transmission line.and structure designcis C6otained in Sect. 3.,9.

Environmental effects a s a. re~sult of ~trasiso 1.i

construction are Unavoidable. .- The corridorsfr c6nstructing
these transmission lines have beean l1.ocateds the a at no iv ria te,
property owners are involved. Approximately one-half 6fhthe
r.equired. line constructi~on, will be JQcated _o~n..T.VA's ~w,at~s B~a-r
Reservation and the remainder .on ,DOE property. The .,donv.,er s1inon of
woodland to open habitat destroysa lar.ge iamount -of' egetation---
and the habitats ,.of numerous forest-dwelli1ng .,species. It c reats
habitats for fewer species which are adaptable or originaly
suited to brushy and open conditibnsz.

Clearing the acreage, moving heavy equipment along the. ROW, and-

access roads and installation procedures will mean some soil
erosion and possible stream siltation. Such effects will be
minor and short-lived; care will be taken and revegetation will
be carried out quickly.

Open burning to dispose of forest slash cleared from .the ROW will
result in the release of some particulates .and'gases to the
atmosphere. These effects on air quality will be local and
short-lived. All construction waste and other trash will be
transported to a designated land fill .or dump.

In general, both the transmission lines and the cleared ROW's can) have a visual impact on the environment. However, the Clinch
River Site is in a secluded area that has been inaccessible to

4.2-1



AMENDMENT- XV I
OCTOBER 1982

the general public for many. years".. The topoggraphli c f dat's r 6 fars
which provide natural screening and the continuation-.of .a limited .
acess spolicy for the area will minimize••visual impac of the

.transmission lines'.

4.2.1 ACCESS ROADS

Although specific access routes will not be .selected until line
structure locations are finalized, it is anticipated that

existing roads, .portions ofý the. Bul Run Sequoyah 500-kV
transmission line ROW now used for maintenance access and the

pr~oposed tr-ansmiUdssion line ROW, will `sa~tis~fy future construction
an aintenance acsreurmts Thmjoiyof theserod

hhave r-estrictted :-aýccess ,.•- -are ..grav e1 sur f-acidJ 'an:• id. are regularly
maintained. Locations of -thesed.roads areshown 2i Figure3.9-2.
Moving con t-ruct~ion -equipment onto -th~e- .ROW w.ýll k ie lky cause•:.siome*.
rutting on existing roads., Temporay dr.aineaoge d'dicesk,-to'd6it
rai~n wate.roff the oadways, terracing andground, cover will*'t.,e-

provided .as needed t o ..prevent 'excessive ,soil erptosl on.

Following construction, a ccess s:.and .mai n ten a nce ro-a.0, ad s will be
restored or upgraded to equal or better than original condition.
Rutted gravel roads will be ieVeelled and .resurf aked&'with gravel.

4.2.2 RIGHT-OF-WAY CLEARING METHODS

Construction of the proposed lines on the. preferred route.-will
involve clearing of approximately 62 acres of woodland and old j16
field communities for which. ".shear clearing" "'methods (clearing:. of

.trees and-other vegetation to the ground level) Will be employ-ed.

Approximately one acre is existing woods roads. On steeper 116
slopes or rocky outcrops, conditions may necessitate
hand-clearing with power saws and piling brush. in scattered brush
piles along the edge of the ROW.. It is -expected, however, that
nearly all clearing will be done-by bulldozers with .cutter blades
which mechanically cut all vegetation off at ground level.

4.2-2 -



Using this method leaves no-cut timber of any merchan table value1. Noherbicides'will be .used- during cl-earing-_'opera'tos Theefcsof ..

clearinhg onvegetation and wildlife aIe discussedin Sections 4.2.7 and
4.2.8.

4.2.3 EROSION CONTROL

Construction of transmission lines usually ,involves the use of heavy
equipment for structure erection and stringing of conductors. Although
this" eq~u'ipýmen~t ma'y c~ause. minor and temporary rutting along the :ROW5 the,
following precautionary measures will be taken so thiat the effects of
soil erosion and- the subsequent effects on regional wa•er qquality are
not significant. Erosion in -local areas that may result from construc-
tion activity will be controll0ed by limiting the use of heavy equipment
in areas of high erosion potehtial, diverting runoff from exposed land
to siettl'ing ponds and& eeping vegebtation on the, land as long as possible

C) before construction. Whenever possi ble, constuction activities in areas
with a high degree of erosion po.tential will-also •be scheduled to coincide
With favorable dry weather conditions.

For theý proposed corridor,- 16.7 percen6t" -'of" the so1il1 has been clas sified
by the Tennessee Valley Authority (TVA) as being of only slight naitu ra-l
erodibility, 66.6 percent of slight to moderate erodibility and 16.7
percent of moderate to severe erodibility. (l) .- area through which- the
proposed ROW passes is classified for severe natural erodibility.- Loca-
tions of these erosion classes are illustrated in Figure 4.2-1.

According to the same TVAdocument,( 1  impact of heavy equipment on-the
corridor soils ranges from slight to severe as shown in Figure 4.2-2. A
slight impact is expected on 12.3 percent of the soil, slight to moder-
ate impact on 66.9 percent, moderate to severe on 16.9 percent and severe
impact on 3.9 percent of the soils.

C)

4.2-3



With these figures in mind, it is expected that despite-the precautionary

measures listed above some erosi-on and siltation will occur:during the,.

construction phase on both the access roads and the ROW.. Such-effects
should be minor and short-term since prompt restoration procedures will

be initiated following construction activity. Restoration procedures

are discussed in Section 4.2.6.

4.2.4 INSTALLATION PROQCEDURES ... .... • • . ••, -,j•

To provide the desired, level of reliability, separate transmission struc-

tures are proposed for each of the required transmission lines. These

structures were identified for their aesthetic value as well as struc-

tural capability. Structures are expected-to be free-standing narrow-

based, steel towers of approximately 85 feet in height, with epoxy fiber-

glass crossarms .six. to eight feet ,long. The actual location of each

towerhas not yet been determined, but the normal spans will be approx-:
imately: 600 feet apart., This means, approximately 56 towers would be (
installed along the 3.2: mil"es of corridor.

A rubber-tired earth auger truck will excavate for the foundation of

each. structure. Depth, of the: excavation, will varyý from 8 to 12 feet

depending on the height of the tower and sloJpe of the land. .

Precast concrete foundations wi l I be installed thus el iminating,- form,

work and shoring which would be ,required if conventional., reinforced,.,,,

concrete foundations were-used.. In addition this will eliminatethe
need for concrete mix equipment to be operated on this ROW. Towers will

be assembled. on the ground and raised by crane to their position on the.

foundations. This procedure, involving the activity of men and machines

near each excavation, will mean some additional disturbance to the area

around the foundation. The use of precast concrete foundations wi.l

make it possible to complete the backfill operations immediately and,,...

eliminate erosion which could occur if the soil were left piled along

4.2-4



the ROW for an extended period of time. The small amount of soil and
smaller rocks that are not replaced in the hole will be leveled around
the base of the tower.

Whenever stream crossing is necessary, construction vehicles will use
established bridges, construct temporary 'bridges or perform the work on
each side of the stream rather than disturb the existing Channels.

4.2.5 SOLID WASTE DISPOSAL

In complfan-ce with State ,and .Federia'l ir 'po"lution guidelinL-s, open
burning will be employed for disposal 'of all Icl'eared vegetation. This'
will result in particulate and gas releases into the-atmosphere. How-
ever, these effects will be local and short-lived:. The use of a chipper•
was explored but found to be prohibitively expensive along the trans-
mission line.

In general, other solid waste generated by transmission line construction
will be very smal. 'These minor construction waste items consist of
protective wood cr-ibbing attached to conductor reels, cardboard shipping

cartons and steel'bands used to bind structUral items , ad other line
hardware. All waste material which accumulates -will be transported"'to
approved dumps or landfill sites. All trash and garbage will also be
regularly carried out of the area. Portable sanitary facilities will
be provided for construction workers.

4.2.6 RESTORATION

The ROW will be restored by grading (where necessary) and soil will be
cultivated, fertilized at the rate of 400 pounds of Triple 13 fertil-
izer per acre and seeded with Kentucky 31 fescue. Reseeding will be
accomplished as quickly as possible to control erosion and enhance appear-
ance. Revegetation potential of the CRBRP area is shown in Figure 4.2-3.
Following the initial seeding, native herbs, shrubs and tree seedlings
will be allowed to invade.

4.2-5
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4.2.7 VEGETATION

*Construction of the proposed transmission line nec.?ssitates the clearing
of approximately 62 acres of forest land and approximately one acre of
existing woods roads. Acreages of forest types to be cleared
are listed in Table 4.2-1. The open shrubby areas are being invaded
by seedlings and-sapling hardwood species:. More detailed descriptions
of these vegetation types can be found .in Sections 2.7 and 3.9. None
of the acreages in question is under cultivation.

Clearing: of the wooded and old field communities on the proposed corriddr
will produce approximately 62, acres of new open shrubby .habitat.

116

13

11,6

4.2.8 WILDLIFE

Hardwood (especially mixed oak) and hardwood-conifer community types-
were found to have the highest species diversity for mammals, avifauna
and herpetofauna, as shown in Section 2.7.,Approximately.,,62 acres or
98 percent of the total .cleared area consists of these cover types.
In contrast, pine plantations and other predominatelypine forest types
support relatively. few species except.that winter avJfauna populations
in conifer habitats were much higher than in deciduous habitats as shown
in Table 2.7-18.

The removal of wooded acreage means a loss of habitat available to forest-
dwelling species. The gray .squirrel and the Eastern chipmunk live in
hardwood forests and the squirrel, especially, depends on nuts for food.
Ruffed grouse inhabit deciduous woodlands in summer'and coniferous stands
in winter. All three species will. probably emigrate to surrounding hab-
itats as the transmsission corridor is cleared. The unsuitability of
some habitats, population pressures in suitable ones and increased sus-
ceptibility to predators will eventually decrease these animal populations.
Raccoons will also lose preferred habitat. They are generally a species
found in wooded areas near lakes or streams, although they may forage in

(

116
J33

9
I
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open areas.; acorns are a main fal~l and. win.ter, food. Opposums may also .
experience a los's in numbers as they are woodland :animals which may,.
like the raccoon, forage in open'fields. Skunks, which prefer forest
edge and open meadow, may increase slightly in numbers with the creation
of new fields.

Although deer need woodiands for food and cover, they may browse, the
vegetation in open fields. Rabbits and woodchucksma.y increase in numbers
with the development of shrubby ield areas. The short tail shrewisa
species with no res.tricted habitat requi ements and wil pr7bably .no,t
change in numbers wi th. " the " ",conversi"on of.woods to fields. The effect-of
clearing on white-footed.mouse populations wi.ill probably. be minor as
these species will I i nhabi t brushy and, op0en a'reas s. th-' e golden •d mouse,
however, is mainly a forest.species a~nd w ill. lose habitat.

Hawks, owls and foxes may ex~perience no number change. They will-probably
search the open areas for prey.

Other species .wil 1 gain preferred: 'habitat as a..resuult of corridor con-
struction. Bobwhi te .quail, especialvy, may increase' :in num•be with the,
expansion of their favored open field habitat. -Mourning;dosves may forge
in the weedy areas and several species of: songbirds may utilize the ROW:
for nesting and feeding. In general, however, the number of bird species
utilizing the area will decrease with the Conversion to open fields.

The number and variety of herpetofauna in the area will also decrease
as the acres of mixed oak forest are eliminated. Clearing. will "116
cause destruction of habitats in the."ROW and-..the loss of some animals
which depended on those specific environmental conditions. Different
species and species with less specific habitat requirements will invade
the ROW only after sufficient cover has. developed. For a more detailed
discussion of habitat requirements oflfauna in the transmission line
area, see Section 2.7.

4.2-7
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4.2.9 AESTHETIC EFFECTS OF CONSTRUCTION f

The proposed corridor will pass through "an area th0atis
approximately 95 percent forested. NO cohnst'ructi6n Vill' be ''done'.
in sensitive areas such as th'e following: marshlands;• wildlifel

refuges; parks; National and State monuments; scenic,
recreational, or historical areas; or national forests.

Access to the area is controlled by security patrol s and/or

locked barriers. There are! noh6ouses wwith,-in..the.i contreolled, area,:.
Therefore, most of the clearing and% c-n-structionioperations 'will

notý be witnesse'd by the, ge'nera l p ubli1c-., The exception to, thi~s a s.
in the area where the proposed cor ri do: " ;r meets white Wing Road, as

shown in Figure 3.9-1. Motorists on this :r"oa~d ,.:wi'•l see•t.: he.

clearing operations and impacts. for the :17.5'.. foot•widee..R "" and
the construction of transmission: line faci:i-i. :for' a few 13
hundred feet of the rights of way; however, a hill prevents a a
direct :view down the transmission ROW. The coriido is

perpendicular to White Wing. Road where the": .r ma•k•e;a-shrp
curve and consequently, viewing time. will consist 01of-: only a-i few:
seconds and the motorist will not' have a dirtect f'-1in1hc.e o 0 -fi -s 1. .aht.

The additional 'aesthe'tic impact ofnew pole: stput sill alsof'the. exis't I n'.tower s: and'
be minor compared to the visual impact of e exist 1ng. t.wen .
lines.

4.2-8
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0
TABLE 4.2-1

WOODY PLANT COMMUNITIES AFFECTED BY THE

PROPOSED.CRBRP TRANSMISSION ROUTE

.Acreage
ýCo tparttent-'13.

Acreage,
COltjpartmen t-1 5Community Type

Hardwood

Pine

Hardwood Pine Cedar

,Hardwood Pine

11

19i

10

9

3.5

8.5

31

34

46

6

14

100

9,

-30

0 0

0
C

A_-2-
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4.3 RESOURCES COMMITTED

4.3.1 PLANT CONSTRUCTION

So

The CRBRP Site is on undeveloped land which has already been committed
to industrial development and is presently owned by the U.S. Government

and in TVA custody. During construction of the CRBRP,.a small area of:

the Site will be changed permanently from forest la~nd.to.industrial-,usage.

As many:tree stands as possible will be". lef.t withih the plant'cons:truc- "

tion area where they .will not. create costly or, as tacies- to
construction,;,equipment .or pronlmvment. Base on 'present :des i-gn'

data available, it is assumed that approximately 292 ,aes wil 1. be cleared

during construction of the plant complex andrelated faci-ities as, disT
cussed, in Section 4.1. This comprises approximately 21 percent of. the
total Site area.

Construction of the CRBRP will have both short -a•pnd long range effects on

terrestrial ecosystems. Hab itats will be. aIte7r:ed dluring the! life. of t he.:,
plant. Initially this wil.1 create biotic stress in the perpheral areas.
Peripheral populations htowever, .can be expected to eventually return to

a normal level. No rare. or endangered species or uncommon flora, are. •
known to occur on land affected by plant construction. Permanent effects

of plant construction will include modification of preplant physiography

at the plant complex and quarry areas. 'Another permanent impact will be
the removal of material from the quarry''area'and-its placement at the
.plant complex. Expected impacts of Site;c:learing and plant construction

have been discussed in Section 4. 1.

Since the Site is devoid of human habitation, the s`ocioeconomic impacts

will be in the surrounding region and in the counties of Anderson, Knox,

Loudon and Roane as discussed in Section 8.0.

16 C

11,9

0
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4.3.2 TRANSMISSION LINE"CONSTRUCTION

The transmission line route-wi crosspine: planation; and natural

forest lands removing approximately..62 acres from forest production. 116
While the transmission lines are: functional, land use wil.l be limited to
those areas which are below minimum electrical clearances in height,.

4.3.3 CONSTRUCTION MATERIALS

The construction of the nuc lear power: plant an._a.n l i spporti facili:is i t
wil. require an exten sive supply.of materia.s 'commony u tilzed, including
steel, cement, sand aggregates, lumberand So-on. It "is stimated-that
approximately 330,000 CUbic yardsfcncrete wil be u1tilied inthe .- 6
building structures; this concrete:wi.ll. consist of-cement, sand, and
aggregates for the concrete structures and will be, irretrievably c'6m-
mitted. To a considerable degree, other ýbasic'materials are reclaimable,
renewable:. or replaceable 'with some penalty; their commitmentto the CRBRP
should generally be considered a. relativey h• t-.term and rev i erile:
commitment of resources.

4.3..T WATER RESOURCES:

Present plans indicate no significant.commitmehtoof water resources during
the construction period. The only permanent change will be in those areas
covered by plant structures that aren.not. remoVed.. Inthese areas water
Will infiltrate into the soil at slower rates and runoff will be greater
than in the preconst.ruction condition. However, since the plant complex
onlyoccupies approximately37 ýacres no significant effects on-local19
groundwater conditions and runoff volumes are-.expected.
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0
4.'3.5 MINERAL RESOURCES

Dolomite rock on the Site will be quarried for cdncrete aggregate for the>
CRBRP. Current plans call for the closure of this quarry following CRBRP
construction. A small terrace deposit of sand and gravel at the southern
tip of the Site has-a limited commercial value. No other minera-l depos its
of commercial value are known to exist in the area.

!9
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