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'TABLEﬂ2{7;é4A

MELTON HILL DAM

DAILY DISCHARGE FOR 1974 AND 1975

Turbine

19.586

19.660
20,029
122,252
32,756

22,005 -2

23,170

23,092

22,503
22,977
23,627
23,678
23,912
19,265
23.985

©23,966
" 23,923

23,814
23,102

C 21,773

22,637
23,596

24,250,

23,800
23,800
23,800
23,800
23,800
23,500

" 23,594

23,633
22,878

Januarz

Gate

0
0
‘4,406

2,453

Z.447

2.420
1,279
¢}

0
11,339

3,589

N
7,552
2,450

2.450°
3,896 -

5.216
3,577

2,373

1,537
1,120
397

0

o
4,940
5,030
2,410
2,430

2,429
1,308 .

2,577

329

February
Turbine

20,918

20.647

21,918

22,170
22.450

21,865

“20,111
21,195
22,671

21,991
19,455

15,625
15,388
13,096
15,947
9,833
9,898
11,472
9,094
10,274
M.010
11,843
12,024
10,594
9,134
11,036
9,046

7,668 -

15,299 :

Gate

4
3}
0
0
0
0
0
0
0
0
0
0
0
0

188

0O 00000 OO0 0o o

Discharge 1n Day~Second Feet for 1974
‘June:. ' %

8,912
12,178
11,242
. 8,288

7673
6,967
5,855
4,631

5,982

6,733

7,955
:7,466

6,515

7.277

3,652 -

2,551

© 11,303

77
788

3,334

11,107
65:360
8,220

9,703
9,218~
" 8,941 .
7,954 -

" 7,290

7432
9,967 1 .
S
7,414

¢ 110,246

12,320

9,722

10,862

~9,860

9,122
9,495
9,551
9,838

10,069

10,064
¢ 10,056
210,156
- 10,163

9,825
8,687
8,063

8,072

6,797

©9,520
92,538
12,926
-~ 2,7%

D000 00000000000 00000 30060000 a0

. Turb1ne; B

16
<l
(g
v

©C 000 000D O0D0OCO0O0O000O0DO0O06O 0 OO0

oo oo oo oo

d.. o000 0o 000 o0o0o0o0o Q0 OO0 00000 o .

JAs)

N
4,592 -
“8,900

12,870
-4,929

0 O D000 0DOO0O0CO0RLO 0000 o000 O OO O

AT

- August - .r‘ségcente' - October
.. Jurbine *. Ga Turbine: Gate Turbine Ga

4,809
©.8,519
1 75333

5,690

4,403
- 4,098
3,733
4,910
4,276
2,503
1,000
3,277
. 3.256
‘4,261
-3,381
3,395
4,973
-4,392
5,740
7,870

- 1,040

2,678
1,606
- 8,898
6,814

o-'c:o‘oooooooooooooooo&jooo'ooooooc_-

0 4,53

5,375 .
3,858 -

1,180

3,872

080: .
5,762

0 0.0 00O 0000000000 00000 0000 0OoOO0 o DO OO O

- November
2822 a7
4719 . .3.167
4,267 2,508 -
5,245 - £2,038
. 5,692 842

5,096

4,467

4,121

6,219

0. 0.0 00 0000000000000 0 0030000000

3,683
5,742

2,879 -
. 11,500
3,958

2;213 -

5,938

. -»:DegeMber~ -
Turb1ne Gate R urb ne ‘Gate

Pl 00000000000 O00000000000000 00000




TABLE 2.7-24-(Continiied)

. . .
i : . """, Discharges .in’Day-Second-Feet* for: 1975 . . . o : '
January February - Mareh 7 April May s june. _Jduly’ o o - Augiist. . . September:- October - November ' . December
Day Turbine Gate  iurbine aate  Jurbine Gate  Turbine  "Gate - Turbine- “Gate -Turbin ate turbine: Ea_Te Turbines~ Gate-- Turbine Gate .Turbine™ Gate - -Turbine-: Gate-
Y2,73 2 3,772 2 9,133 -0 25,3460 5,083 0 -9 W 7,050 0 C 5,017 L0 4875 0 14496 9 - 3642 0
2 a2 ¢ 12,063 0 8,442 © 0. 25,079 0 4,829 0 0 .0 7,046 0 .:5,800.°. 0. 6638 0 2,63 .0 2,382 0
3 0 6 13,387 o Mo ‘o 24908 - -0 482 * 0 -0 S0 &NM7 0. 6820,0 .0 8,96 .0 0 -0 .34 -0
a4 155 0 10,125 0 6754 0. 21488 227 4,208 -0 0 SO 7,6850 . 0 CALETY i 0 ¢ 7.433 0 4496 00 L 2,19 T 0
5 2,788 0 12,582 0 5375 "0 19,58 - 0 - 5808 -0, <0 .0 7,280 0 0 -7.892 ..o 0. 1,658 . 0 454 - 0 2,708 .. 0
6 4,317 0 11,363 0 5333 - 0 18,708 .0 7,025 - O 0 0 6,808 .0 3,875 - -0 4,084 .0  4,625. 0. “1,75. .0
73617 0 10425 . 0 2;533 0 19,720 0 4,87 .0 0 0 -6.08 -0 4,138..70 0 5,042 - 0 4.0M 0 2929 . 0.
8 208 0 12,125 0 . 80467 0 16,417 -0 3,767 @ S e . 0. '5,608" 0 ,6,008°:: 0. . 3,020 0 3,300 0 . 6564 - 0
5 2.887 b 1209 .0 0 0 13277 0 5,608 .0, (8,975 w0 07,5007 0 -6,392° 7 0. 2,250 . .0 1.538.- 0 6.650 0
0o 3,333 o 5,913 e 1,828 0 9,842 0. 68297 T 0 12,275 .0 S0 42020t 0 56 o 817 0 1,45 0 a2 0
1 3408 0 10,562 0 1,004 - 0 11,538 0 5,163 0 10,375 .o Q- .0 10,963 0 692 : 0 1,192 .- 0 3,97 . 0 8321 - 0
12 4863 0 18,575 0. 5,575 0 10,870 < 0 507 .0 0 10,0427 . 0., "¢ 853 . 0 5942 .- 0 1.3 0 362 9 378 0
13 8321 0 18,329 0 23,942 0 9454 0 7,85 ° 0 - 11,783 -0 0 10,683 0 4,808 - ' 0 - 2,396 - O 7,929 0 90
_ W 7.9 2 200063 0 13,679- 0 1,229 - 0 6,758 0 4,804 .70 0 6363 0 35N 0 2,53 0 3,250 0 B TR I
- 15 3,496 0 17,571 0 9.075° 0 9,892-.220 6,588 . . 0 3,338 0 © 0. 6,608 0 485 .0 2,279 - 0 1,01 .0 0 0
N 16 4,425 0 17,333 -0 3,458 -0 B,988 .0 8,900 ¢ 5983 - 0 .0 3,463 -0 - 4,882 . 0 2,146 0 508 0 5,492 0
- 17 5.242 0 19,188 0 9.65 161 8,092 0 5,2 0 6,063 0 C 0. 2,129 0o 688 o0 M3 o 0 0 11,533 0
! e 6,604 0 18,588 0 15,660 0 8488 0 443 0 8,000 0 0 . 3,617 0 6,333 0 0 0 00 10775 - 2
S 19 6021 0 12,375 0 15221 0 7,333 0 5,229 0 8,100 0 0 7,319 0 6063, 0 1,867 0 0 0 6317 o
- 20 10,377 0 12,908 0 1sa7v 0 7,5% 0. 8,69 0 .6,800 0 01,0037 0 4875 0 1,00 .0 3,596 0 5217 .0
S ez 5 M6 .0 20,2887 0 7,238 o 7,800 0 9,000 - 0 0 7.8 -0 1,08 . 0 o 0 7217 0 10432 -2
. to22 s D 8,675 0 16617 0 5,638 " 0 10,000 " 0 0 To 7,913 ot 4821 . -0 0-. 0 5475 0 6,963 0
23 8413 9 9.979 - .0 . 2,263 © ¢ 9,225 0 7,000 . 0 L0 0 73,083 0 4,013 0 438 0 4396 - 0 7571 _ o
24 9877 0 12,019 0 18725 0 4,320 0 11,600 .- 0 .0 0 .3.658. - 0 o0 0 0 0 7017 - 0
25 11,900 0 12,88 - 0 14,088 0 . 2,860 ~ 0 7,800 0 0 0 5,533 o 0 0 1,479 .. 0 0
26 10,350, 0 ° 10,69 - 0. 21,130.° :0 1,980 0 6,800 - 0 Te .0 7392 0 ;0 0 4227 - 0. .0
-27 9.058 -0 7,779 o0 v 23,7545 .0 01,300 7.0 RECON 0. 0L 7,483 -0 0 0 . 0. .3,55 : 0 0 .
8 1,517 .0 6,838 0 23,517 - 0. 590 0 0. 0. .0 To 0 5,058 . 0 5,496 0 - S0
29 9,59 0 23,100 - 33 41007 0 S0 0 = 0 L0 i 0 4,592 .0 0
0 10,086 0 o T 4,688 5 0. 2.0 0 0 0 o o 372 o 0 .
39,737 160 25,320 o R LD 0 e 0
Avg. 6.028 5 12,702 6 12,984 329 - 1N,IN 15 "o 0o 3025 . 0 T

*Average day-second-feet equals the average daily discharge tn cubic feet per second (cfs).

961 Liady



202-L2

-Date

6/22/67

142116
8/15/67
" 9726167

11/8/67
2715768
424,68

6125167
7/28/67
- 8/15/67
9/26/61

. 10/19/67

11/8/67
2/16/68
4/25768

Time

20-nr
: CIock:
1055

. 0905
1050
"2
10/18/67.

1820;,
1518

920"
1700

1415
1340
1535
1650
1305

155
0900,

1815

Lgcation (ft) © (efs)

Jailrace**

Tatlrace
Tatlrace

‘Tailrace ™™
Taitrace .

Tailrace

Tailrace -
Tailrace .

Taitrace”

Tailrace

Tailrace
- Tailrace :
Tailrace ~
Taﬂracé :
Tailrace: .
Tailrace;

ooty wmn

- - - -]

-~ -Coli forms -
) Fecﬂ -iota

MPN/100 ml

T .. Stream
Disch.

.. 6,00
6,670 130
8,500 . . 6

78,220
7,200 1
2,220 6.
6,350 .

0- 160
16,500 94
8,600 110
15,260 3
8,340 36

. 8,340 16

. 9,000 62

77,500
0 e

H

.66

CTABLE 2.7-25

"CLINCH RIVER WATER QUALITY DA

" CLINCH RIVER MILE 79.8

" s-Day
20%-

Tenp. D0 . 800 Color Turb  Crg.

Col (o)) (ng/1) (bW (CW) (ma/1)

50.2 .5
51:8 .7 0 - 28 o
57.2 .2 15, 6 .0.08
626 227 50T 136770150
64.4 3 0 43 027
60.8 .3 10 15 0.14
.33.8 210 15 0.25
2.8 00 710 2 0.04 -
" "CLINCH RIVER MILE 23.1
64, "5 14 0.40
66 w23 0.0
63. 18 3 0.09

5. 2 o

= c ool wmoo

62. J00.387
'59., < 0,13
: 4‘1' 0-2,5:;
. 60 .. 0.63 .

5 6 0w

s~

oouoo_:o<oo'<E-

- - NV, S ]

‘o ooo'o o oo "
~ o~

o0 o oo o oo
oo o0 oo 0 oo

W N N TN
O M Wy O @

" Total .
. “Hardness -
. 'CaCoy;

 (og/1)

15"
9.

128
12




TABLE 2.7-25" (Contiriued)

CLINCH RIVER MILE 79.8
: - : Specific

. . . ‘ Ir'pn © . Mn, oo - ... Conductance _Solids’ p
Depth “Ca - Mg Q1 N X F_e*_ﬁ Total - @ '5"4 5102" at 25°c  sus. m;f- Total
0100 000 fo'.os_ 0 ~_-'_4e TS 0 m2- om2t l 7
7001 0:12 0.06 C 12 3.9 - .24} 13- 131 14 B
SO0 0.07 004 8 38 235 . 2. 102 128
00T 00 L 02178 34 28T -4 130 i
0,02 080 . 043 T6. 42 - . 249 1 W3 14

0.02 1 0.73. | 0.08 ' . 220 0 129¢ 29
L T20: 08 e 200 100 130 140
1200 3.80° <«0.05 0,06 [ I

PR
—

Tine:

- 28=hr L : ;- e

Date © Clock  Location ‘;(ft_b)' {ma/1)° - mg/1) -
6/22/67 - 1055 Taflrace**. 0.5 27.8 11,0
7/21/67 0905  Tafirace 0.5 . 28.8. 114
8/15/67 1080 Taflrace' - 0.5 ° '32:8 . 11.4
9/26/67  1120. ‘Taflrace . 0.5 31.0 9.4
10/18/67 1820 ° " .Tafirace ~ 0.5° 350, 9.3

11/8/67 11515 . Taflrace. . . 0.5 '

2/15/68. 0920 - Tatirace ~ -1.0

"4/24/68°. 1700 - Tailrace' - 1.0 | -

_
WA WO N W W e
E

CLINGH RIVER MILE 231

253 27 2 148

< N 2 P A V7
230 20 122 42

284 63 90 183

84 8 132 a0

266 15 98 3

o200 oo 140 040

2%, 100 U100 L 1v0-

6/23/67 1415 Taflrace’’ 0.5  20.7 4.4 2 2,00 300 . - 0.47
7/28/67 1340 Tailrace 0.5 288 9.6 - 5 230 S50 0.0 0.40
8/15/67 1535  Taflrace © 0.5 3.8 © 10.8. 9 2.20 1.40 . 0.00 0.6
9/26/67 1650 “Taflrace = 0.5  29.5 9.2 18 703'._-; 140 0,017 0.2y ¥
10/19/67 1305~ Tailrace 0.5 3.0 9.3 2 2.6 - 1.50° 0,01 ; ',jo 2 -
| 11/8/67 - NS5 . Tafirace 0.5 3.0 9 3 2.80 . 1.60° 0.0
2/16/68° 0900  Taflrace 1.0 . == .. 30230 1.00 - Q05 s
- 8/25/68 . _-ms -Tailrace 1.0 .- --2’5.0 , 9.0 3 ‘-;_3';00._.;.-__._4.60,:  Q:05 A

£02-1°2 .

ﬂifrogen Values, shwn are mg/l nftrogen 1n the foms 'Hsted T A
*+Ta{ Yrace: Norris Dam : L B Lo -
vTanrace nelton HI11 Dam

ly



v0¢-£L7¢2

Substance _"

Cr
Phenols:'
S0,

NO3

1
Hg
Pb

NON- RADIOACTIVE NATER MONITORING DATA - ORGDP PUMPING STATION(

TABLE 2.7-26
33)

1971

e _.._;fw;aACdnbentnaiion, mg/1 - :
*Number of ST T e o Percent

- _Samples. = Maximum . - Minimum Average . STD - STD

M 0008 0005 0.005° 0,05 0
3. 0.0004 _  0.0001 0.0000 o001 20

4 22 - 210 2.7 20 . 9

¢ 75 07 a7 45 10

4. ‘,5;5'_‘,_ "_"1.5 DR 3 1 . _,256%>>‘ - 1
2 0.0070  <0.0005 < 0. 0018 A_ C0.002” <90

_ B _ N '
3;" 002 5 <0.005 1 < o 2% - 0.05 <24

U S. Public Health' Service Dr1nk1ng Nater,Standards . - :fgg;éﬁw%fgié_‘
U S. Env1ronmenta1 Protect1on Agency; Wat Ui 7 .

n/rcy 1 du .



§0¢2-L7¢

Substarice Saii

Phenols** 3 - ?7I.}5f0;0001N£7;:fiQIQQQINI.'
Csr 19 o s

NO;: o T j: -:ij;I. ‘YI::IFI£4?4’£NII.N?:IT;9T_~'
S -

_’ *U S Pub11c Hea]th Serv1ce Dr1nk1
I**A]I vaIues be]ow T1m1t of detect1on

TABLE 2 7 27 |

;]NON RADIOACTIVE NATER MONITORING DATAﬁ- ORGDP PUMPING STATION

(33)

Percent
- STD
2-'1?]0 .

<10
Car

64

.-“:;:OLSf_ RN

Nz ady
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:TABLE'2.7?28

WATER QUALITY MEASUREMENTS
HOURLY TURBINE: DISCHARGES IN. CUBIC FEET;PER SECOND FROM- MELTON
DURING AQUATIC BASELINE SURVEY FIELD TRIPS.

HILL DAM

“Jan: 16

April 14

Time**  March 26 May 29 ' June 27 u]y 2 August 26 . Sept. 28 Now. 19

o

2am - . 0
3 0
' -0
0
6,660 .
9,600
17,600
17,600 0 0
o - 17,800 8,522 0
[i7,800] [9.970] [0 L0
7

o 0O 00 o o o

‘0
0
0
0

A LS
O 000 b oo oo

o0 0o o0 o oo

902-4"2

12 noon 12,000 9,860 [ | 8,020
12,800 | - [9,940 [ | 9,000
9,000 |9,870 ";,10 700
9,220 9,850 | [10,730
9,440 9,880 .. 110,630

—

16750

5,500

o 0o © o

'.O_f

11,000

| 9,00

11,000
11,000
11,000

8,990 16,860 16,260
9,400 719270 19,41
9,640 12,020 - 12,450
9,860 11,200 . -10;710

15 210
15_520 o

SO0 N e W N

 Daily Ave. T gy04%i

. *Bracketed hours 'd’ié"cha"v'f:g’é"'i
made . from-March 1974 to Aprﬂ 1975

o **Loca] Oak Ridge: time,

o0
-10,300

8,425

120,900 -

10,000 -

10,000

10,000
1o;dboV

10,000
10,900
10,100
10,300
10,100 |
10,500
20,100°

19,900°|
11,000 -
11,800

S,000
21,600
22,2000
15,600
11,000

.111122§“

ty-measurenents, were. " .* i -




TABLE 2.7-29

CHEMICAL AND PHYSTCAL FIELD MEAsu”fffNTs =z CLINCH RIVER'
TEMPERATURE (°C) - MEAN, MINIMUM AND MAXIMUM VALUES*
COLLECTED MARCH 26, 1974 THR@UGH APRIL-14, 1975

Collection - S e | |
' "vDate'--f March 26 1974“f*3314 '_ L e May 29, 1974“
Location - S ;‘;ﬁMean - Maximum

" Mea ,fM1n1mum Maximum

180 18.2
18,0 - 20.0
18 0 2000 - |
S 183 186 | ¢
C.185- 86 |6

Transect 1 - 1 Tf10 9
Transect 2 R M
Transect3 . = " "10. 9. L
Transect 4 = - r']];O"'

~ Transect 5 o 1100

- L0¢-L"¢

Collection e .
| ' Date -~ June 27 1974 ﬁ, T July 22 1974 - .
Location. : Mean i M1n1mum Max1mum N  Méaﬂ‘ M1n1mum © Maximum -

-"'. 2000 : 20.0 :
195 205
19.5 20.5 -
©19.5 - 20.5
19,5 120.5

0 .

Transect 1 ’ 19,97 U*19'53’
Transect 2 S ~19.9° - 19U5 .
Transect - 3_ RTINS aw¢t¢201zwax.[-;
Transect -4 .- - . 20.0. . -2

~ Transect 5 - 20.2

2 5

20:0 B
5_.~wz "

2020

2 5




PO R . - : e

i - 4 t. . W4 TN

- * ¢ L p ‘

C a S s ’ & 7 ) ) Lo )
. :]* Ry . o R . Vi igash

1 | T " TABLE 2.7-29 (Continued)

Collection LT 5
Date -- _ ,Augus%/26§g1974- = L September 24, 1974

Location - . Mean  Minimum. Maxifum Mean =~ Minimum  Maximum

22,1, . 2.5 - 22,5

20.0. ~ 19.9. . 20.0

20,0 20.0 . 20.0

20.00 - 19.9 ~ 20.0°
- 19.9. 19.5 - 20.0

Transect 1-° o _ 2100 . 20.2

Transect 2 =~ ' 21.8
Transect 3 o 22.1 .

~ Transect 4 .. o 23ak
Transect. 5 1233

; ~ Collection T R L R '
: ) ' _ S Date -- _November:-19; 1974 = - - January 16, 1975
Location . "1 Mean  Minimum  Maximum © Mean - Minimum  Maximum

80¢-L"¢

Transect 1 | - 135 135 135 .9.2- 86 . 9.3

Transect 2 : 13.5 0 13.5 0 13.5- . 9.3 ‘ ' 3

Transect-3 13,50 135 135 94

Transect 4 =~ . . 135 - 135 . 13:5
Transect 5 : . C 13:5.

TR W

ol ww

el e FYREE
- ovow®

gCoTIection' . :

‘Location

Transect 1
Transect 2.
Transect 3
Transect ‘4 Ry
Transect 5 = = o

" *Calculated fkomféﬁ?fééé,ﬁmrd




©TABLE 2.7-30

=“CLINCH RIVER
IMUM. AND ‘MAXIMUM VALUES*
PRIL 14, 1975 |

'“CFl’E'M'ICAL"AND’*‘PHY*S‘I“:(EAE-‘FI""_'

-Col1ect1on
Date - g;&;

_Location - o Méan“,if,a iimu

_May 29, 1974
- ~Minimum - © Maximum .

180 . 182

180 185
181 200
181 . 182

182 185

Transect .1
- Transect 2
Transect 3
Transect 4
Transect 5

- 602-L7¢

Collection C S |
e =T July 22, 1974

Location "f?ff;jl‘f- Mean.' ‘Minimum - Maximum ,Mean M1n1mum , Max1mum‘t_f;

TranSect‘}‘i‘ o : ;,glg '

- Transect 2 - : S " o
“Transect 3
Transect 4

- Transect 5 =

fac )



0l2-L72

'CoT1ection
Date
Location' 3 '

Transect 1
Transect 2
Transect 3
Transect 4
Transect 5

Collection
- Date

. Mean

Location .

Transect- 1
Transect. 2
Transect 3
Transect 4
Transect 5

‘Collection
’ Date

Location.

“Transect 1

Transect 2
Transect 3

Transect 4

Transect 5

*Calculated from surface, mid-depth an

TN
‘IILWW>

TABLE 2.7-30_(Continued)

August 26, 1974

Mean  Minimum - Maximum

233 226 - 237
235 232 - 238
238 238 240

23 28 237

November. 19, 1974

Minimum . Maximum

239 235 245

243 240 245

241 280 - 245

281 935

242 280 - a85

- Mean

_ April 14, 1975

187 .

186
180

188.

___September 24, 1974 -

~ Mean  Minimum

254 - 250 260 -
284 235 250
241 . 225 250

' .:JénUanx,]G, 1975

Mean . 'Minimum

:245% ‘:-

195 . 191 197
202 200 . 206

200 4197 - 202
L0199 194204

Minimum . Maximum . o

Maximum :

Maximum

] /\\
‘*ﬁwﬁ/




Lle-172

PHYSICAL AND CHEMICAL ROUTINE;"V
1974 TO APRIL414

Location

TABLE 2.7~ 31

RY,ANALYSIS* CLINCH RIVER

Transect 1-Station 5

Date . March 26

April 14

- Parameter**

Total Alkalinity (CaC03) ’Aj ;76
Hardness (CaC03) .. ;
Turbidity (J.T.U.)" -
Color (true)

" BOD

o _'Nitroge

--Phasphate

cob ’
TOC" (total organic carbon)

‘Chigrine residual : <0,
- “{field :method) :
. Sulfate ’
- Sodium
. Potassium

Solids

- Dissolved
‘Settleables
Suspended

Volatile
Fixed
Total .
Volatile
Fixed :

N02 N
"UNO3-N:

- Tatal- P04-P
Ortho P04—P

A

0
3
9
7.
Chloride 3.
0
3
1
1

_.
"G

' l. lHn‘.-

Loare



3
bt
i
3

~nN
~

v
~N
-
N

‘Location
" Date

" Parameter**

Total Alkalinity (CaC03)
Hardness (CaCOJ{- . )
Turbidity (J.TiU.).

Cotor (true) - .% °

BOD . ..

€D T
TOC. (total organic carbon)"

Chloride - .
Chlorine.resfidual

. (field méthod)

Sulfate

~ Sodium

Potassium
Solids

Dissolved
Settleables
Suspended |
_Volatile
Fixed
Total .
Volatile
* Fixed.
Nitrogen
N021N

-'NO3-N
. NH3-N

v.PhosEhafeA_'

Total-Pog-P
OrthO‘P044P

TABLE 2.7-31 (Continued)

'Trﬁnse;t:4i5tatipn 3

" March 26

April 14

May:29 ° . June:27 .. July-22. . :Aug.26° . Sept. 24* - Sept. 24" ' Nov. 19 Jan. 16
76 94 12 100 86
. 88 106 138 114 105
© 70 . 5" 10 . 10, 5 -
730 '8 ‘10 20 20
- 3.0 <. 2.0 © 2.0 V6.
8.4 . 6.0 5.0 8.6 2.8
6.0 1 3.0 3:0 3.0 1.0
~2.0 2 . -3.5 11.0 mn.o. ..
<0.05 -20:05 - "<0.05 . <0.05 <0.05
S - 12 20 . . 18 15
1.14 - 2.5 2.3 2.4 2.2
1.9 ‘1.4 1.4 1.6 1.4
142 134 . 146 125
<0.1 <0.1 <0.1° <0.1
42 10 6 A
-4 w2 2 1
38 ‘8 4 "~ 10
184 144 152 136
36 52 ° 40 42
148 92 112 94
0.062 - -0:008 - .. <0,001. 0.003
0.5 0.5 . ¢ 0.4 0.1 -
0.93, 0.17. ¢ -0.30 <0.02
0.130 ©.<0.003 .. 7 0.0 0.030 - - 0.230 - -
0.060; <0:003 . <0.003 © .0.030. °




it

gle-L'2

Location
Date

-Parameter**

Tota) Alkalinity (CaCO3)
Hardness (CaC03)
Turbidity {J.T.U.)
Color (true).
BOD
coD
TOC {total orgaric carbon)
Chloride
Chlorine residua]
(field method)

© Sulfate

Sodium

Potassfum -

_-solids _

. Dissolved
Settleables

. -Suspended

.Volatile
- Fixed
“Total. :
‘Yolatile -
Fixed

f:' Nitrogen.

Phosghate

Total P04-P
Ortho P04-

TABLE 2.7-31 (Continued)

Transect 5 Statmn 5

Aug 26

OO0 O
S5 ”

oo

March 26

© 0120
-100",

May 29 Jung 27 July 22’

90 o4 94
102 L

&

LOMNWO !
omnoo

w

A
oMo B
.I\"v

-

A

e O0Q

_.
coe AT
e ORwnmoo

s oo
%0

Sept. 28 Now. 19 - Jam: ]

T Aprit 14
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@,

N

=fSoIfds‘

PHYSICAL AND CHEMICAL ROUTINE LABORATORY ANALYSIS -
MEAN MINIMUM iAND: MAXIMUM VALUES - CLINCH RIVER ff“”' ‘,

Locat1on

'Parameter*'*

‘fPotass1um

'Settleab

' Suspended
Vo]at11e
F1xed

Total. .
Volat1]e
Fixed™

| Nitrogen"

N02 =N.
NO3-N.
NH3-N.

' Phpsphafei

Total-P04-P
Ortho-P0,-P

MARCH 26451974 T0 APRIL ]4 1975

Mean o M1n1mum 3

m2r
A7
_.lgﬁf '
2.
7:
4
5.
. <0.

| 16

OO D =i

p—ry

Transect 1 Stat1on SILLLL

oo

011
.29

.041
.026

<0.

<0,
<0

<0.

oq]l.t'
.02 . -

003

roo

(Continued)

2.7-214

- <0.003

0120




| TABLE 2.7-32(Conti

Location
Parameter*

Total Alkalinity (CaCOj)
Hardness :(€aC03) v

Turbidity (J. T Us) ot
Co]or (true)gs .

‘Fotal
Vo]at1le
~Fixed o
Nittbgeh- T,

NOp-N. -
NO3-N
NH3‘N

' Phosphate

Tota] P04 -P .
- Ortho- PO4 -p

(Continued) -
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™

i3

: v
N

Turbidity (J. T u.) . A 14
_BOD - s 202

2
5.7
'.TOC (total organ1c carbon) 3.2
- Chloride ! ‘~_¢' . - 4.6

0

Sodium : S 2.
- Solids

‘%Sett]eab]es <01

Location . o Transect 5 Stat1on 5
Parameter* - . Mean"q"” M1n1mum

Total Alkal1n1tyv(CaC03) | 93 - 76
Hardness (CaC03) Cean o8
. - N <5 e B
Co]or (true) S AR 13 - 5,
- <T

Chlorine residual <~ = 5. . - <0.0
(field method) - o
Sulfate o S 16

[RIPE

Potassium o N 1.

 Dissolved . .. 1a3

SuSpended Lo Ty 12
Volat11e R
_ Fixed -““1“ﬂfq~;f‘j?“‘; 9
‘Total U |1
Fixed - : 109

' 010 <0.001
S
.28 ’ <0.02__ e

=
o
1
=
coo-
N

Phosphate

 Total-POg-P . 0.064  <0.003
Ortho-PO,-P : 0.016  <0.003 -

' f*A]] values expressed 1n parts per m1111on (ppm) un]ess oth

1nd1cated

2.7-216

"_Max1mum

.106

0 0.350
©0.100

erw1se B




L1g-L"2

_Location

Transect 1

Transect 2

Transect 3.
Transect 4. N
Transect 5 =~

Location

Transect 1

Transect 2

Transect 3 ©
Transect 4 -
- Transect 5 =

. TABLE 2.7-33

B CHEMICAL AND PHYSICAL FIELD ME URE“”NTS”jUCLINCH RIVER

UM VALUES*

pH - ‘MEAN, MINIMU AN B
CAPRIL 14, 1975 -

COLLECTED MARCH 26, 1974 T

CoTIéCtioﬁ : B
Date -- _ March 26, 1974 . A’- o oMay 29, 1974

Mean’ M1n1mum Minimum  Maximum -

NN
WWOO
0 ~3 00 O

Collection o SN TR
- Date --._ August 25 1974 R September 24 1574+
‘Mean M1n1mum Max1mum L i

M1n1mum Max1mum?f‘f

Y 2




TABLE 2.7-33 (Continued)

Collection
' Date -- November 19, 1974

_Location ~ Mean M1n1mum Max1mum

Transect 1 S S 8. 0 . 8. O \ ‘8 0 :
Transect 2 . <. .

. Transect 3

Transect 4

~Transect 5

™~ 000000 C
) Lo"dc')‘o
\lCD‘COG)
OO0 o

\l\l\l\l
L

"Collection - o
Date -- _ Apr11 14 1975

Location - .. Mean M1n1mum ) Max1mum

Transect 1
Transect 2
Transect 3
Transect 4
Transect §-

‘Sle-l2

100 00 00 00 o
o0 00 00 00 ooi

January 16, 1975

\:\mooo

SN \4.90‘00
CERO O
T =S

mcn\nxn
l'c ¢ . e
\l,*lmko

*Calculated from surfacé;Amid-dépth andgﬁbtiém valuégfét”éach’stéfﬂ‘h;*:”'

.o. t |Au

rr




B TABLE 2.7-34

CHEMICAL AND PHYSICAL FIELD MEAE“ ’ ENTS - CLINCH RIVER
DISSOLVED OXYGEN (PPM) - MEAN, MINIMUM AND MAXIMUM. VALUES*
" COLLECTED MARCH 25 1974 THROUGH APRIL 14, 1975

Collection . T
o ~ Date -~ ‘March 26, 1974 i e ng 29! 1974
Location . - % . Mean ‘ MInImum | Max1mum 1'v_C~Méé Minimum ~ Maximum

Transect 1~ -7 07 *”‘f10"8 10 7?3.21;4 8 9
Transect 2 -~ . - 10.8 - '__ _
Transect:3- -~ - - 10:.8
‘Transect-4 . e © o 10:6
-Transect 5 - . -~ - = o 10 6

00O
uo‘ooo’o
V- RT RV NV RT- N
O =N

612-L°2

“Collection - .. . R
‘ Date —— Ju]y 22, 1974

~Minimum - Maximum. |

Location

Transect 1. 6

3.5
7
3.0
2

‘Transect .2
Transect 3
Transect 4-
_TTransect 5




TN : ” ‘
N . . s

"TABLE 2.7-34 (Continued)

Coi]ectibn B

“Date -- August 26 1974 _ “ Septeriber 24, 1974

‘Méan M1n1mum  Maximum

Location
Transect 1 ”6.9
Transect 2
Transect 3
Transect 4
Transect 5

NN
Noowvwo |
NN~
——roew

S OY O OV

-fCo]1ection g S - :
' 'Datgvf-ﬁ_ November 19 1974 BT January 16, 1975

Location - Mean M1n1mum Max1mum . Mean M1n1mum : Max1mum

- 022-172

Transect T =~ = . 7.8 - 7.7 ;8 4 - 8.3 vj8;53
Transect 2 = 7.9 19 ; S 795
Transect 3 .©° = - 7.7 - 7.6

Transect 4 e 7.9 . 7490

Transect 5 7.9 7.8

6
.6
.1
.1

D — W SO
IAER) '-'-'i"'oo
- 'oo \l‘\b
0000 00~
A OO

Collection -
Date -- __ -

Location . R

Transect 1 o
" Transect 2
‘Transect 3" G
Transect 4 - .
_Transect 5

*Calculath'frqm_éfoag'3




| ADDITIONAL CHEMICAL ANALYSIS*'; CLINCH RIVER A}LAQ
COLLECTED MARCH 26 AND SEPTEMBER 24 1974

Date ~ September 24 -

- Location

_.Parameter**v |

‘ne demandj

-Chrom1um
Lead
Nickel
Cobalt. - ‘
Iron (total)

: Organ1c compounds o e T 0t
Cyanide | <0.005 . . <0.005 ©
Detergents-surfactants (MBAS) . <0.01 . 0.1

- 0i1-and grease (solvent extract1on) - 2,7 1.8
Phtha]ate esters++ - , -+ <0.01 .<<0,0000] <0 00001

A(Coﬁtiﬁﬁed)f'

2.7-221 @




Ty

M

N

Lo

ety

(TABLE 2.7-35 (Continued) -

Date .

Location

Parameter**
Pest1c1des

Organochlor1nes (1nsect1c1des)§w

BHC - total .
Heptaepoxide
Dieldrin

DDE '
[0]51D A

DDT - total

- Atrazine (herb1c1de)
2-4-D (herb1c1de)

Transect 4
Stat1on 3

. <oom;f:__e;
- .</0.001

March 26 L

: Zo00t <o,

<0.001

< 0.001
<0.01.
<0.01

<0 0001

September 24

Transect 41 .
Stat1on 3_

*water samples were co]lected one- foot be]ow the water surface

**A]] values are expressed in parts per m11]1on (ppm) un]ess 1nd1cated;{

: otherw1se

water surface on May 29, 1974.

- *This analysis was based. on a water sample taken one foot be]ow the

++Duphcate samples for phthalate esters and pest1c1de ana]yses were

taken on September 24, 1974.
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Diameter of Particle
_ (inmm)

.j>._5,'6 ) %

- Medium:sand .

.2.7-223 _ _ | | | |
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? ‘Il'i%ﬁj : . : ‘II'\EMJ

. TABLE 2.7-37 .
- SEDIMENT ANALYSIS
' PHOSPHATE AND HEAVY METAL CONTENT* - CLINCH RIVER
COLLECTED MARCH 25 1974 '

" Location - Transect 1 - Transéctfzw'  Transect 3. -~ Transect 4 = = Transect § -
. Parameter=** c e I R ~

PHOSPHATE (total) 55 70 160 0 80 - ..o 70
HEAVY METAL. CONTENT- o S e

. Mo]ybdenum T N L T e I LI
Selenium < R R "
Tin , .. <800 0 T <B00 o <5007
ATuminum - 3,900 5,700 7,000
Manganese - 2,700 2,100- -~ -~ 1,100~
Zinc S a5 40 60
Copper o 5 - o200 : o
Mercury . < 100 - o700 . <100 o
Silver R R 1t TR S - AR
Arsenic -~ - -~ <115 T IRk E I

. Cadmium - T N e
Chromium: (Tota]) 15 S 30
Lead v <15 = <15
Iron (total) 24 500'1}“‘ ] 33 300“.‘;;'”-“'12?300? ' ;

vee-L7¢

*Five compos1te samp]es were co]]ected us1ng a. Ponar dred
of sediment collected from three _sampling. stations p

**A11 va]ues expressed in parts per m1111on fp




| TABLE 2 7- 38 SR
CHEMICAL COMPOSITION OF BOTTOM SEDIMENTs’f:,'f[;}
‘OF THE CLINCH RIVER* =

COLLECTED APRIL 16, 1975.

(concentrat1ons 1n ppm)

Location - = Transect 1 Transect 4 Transect 50.'U;S};Mégﬁff '_f!fff,5":“ ’
Parameter | |

. Phosphate (tota]) : 1 400 N
‘Molybdenum L <3

- Selenium
,T1n
Manganese

. Zinc
'Copper
Mercury
Silver

" Avsenic
Cadmium
Chiromium (total)
Lead
N1cke1
Cobalt o
Iron (total). -
Beryllium '
Fluoride
Magnesium
Antimony
Vanadium
Bromine
Bismuth
Calcium
Strontium
Potassium
Sodium
Niobium
Aluminum
Silica
Titanium :
Zirconium - .

30 L . 8
30 - 30 R
. <1 <1 ' ST
>10,000 . >10,000 25,000
| 20 20 2707
0 - ...>10,000- - - >10,000. . - 24,000,
T 800 T w6000 0 12,0000
<10 o-<l0 T i
10,000 = >10,000 -
>10,000 - >10,000 - =
1,000 .~ 400 .. -3,000
200 80 215

'(COhtinued)-

2.7-225 _ ' ‘




TIOLE 2'7‘-.‘3.8-(""%05‘15»1‘»"'%6:) R

g

(concentratmns "A?’m ppm)

Location S vTransect 1 Trans'cty}' Transect 5 ‘fU;S.fMeanif:,

Parameter

Barium ' . : 200
Lithium _ - .30
Scandigm - . - = <5 -
. Germanium . - IS S

- *Three compos1te samp]es were co]]ected us1ng a Pon{“f‘"

2.7-226




_ Lbcétidhlf,

gParameter**

Po]ychlor1nated biphenyl

‘Polychlorinated b1pheny1;" f'?fﬁgw,ﬁks“~e"";";"

Insect1c1des E
' .3£h10rd  e (¢ R
: Chlordane (v)"
- DDE |
DD

" DDT -

'>TABL51257J39

S TR SEDIMENT ANALYSIS B
POLYCHLORINATED BIPHENYL 'AND INSECTICIDE CONTENT* - CLINCH |
COLLECTED APRIL 16, ;

 Transect 1

"~ 0.00064

<0.0001

0,00021
0.00018
0.00028 -

1975

*Three composite samp]es were co]lected using a Ponar dredge “Each. compos1te ﬂj_“h

sample consisted of sed1ment co]]ected from three samp11ng stations per

‘transect.

**A11 values expressed in parts per m1111on (ppm)

+Sediment sample- from Transect 4 was ana]yzed two times s1nce the va]ue
of the first ana]ys1s seemed high in comparison with values from Transect 1

~ and Transect 5.
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‘Parameter _
Locatfbh 7 Transect 1-
Date : N
CMarch 26 15,600

'Apr11 14 L 6 500

'._Parameter
'Date"

May 29 - .10 50

August 26 - - <5 s

TABLE52¢7s4'

g BACTERIA* e B
ENUMERATION**_- CLINCH RIVER

‘Station §

6,900
13 800
2,800
11,000
2,900
: S 6,100,
January 16 S 7,500,

‘Station 5 Station 3

March 26 - 2,300 1,800
June 27 - <5 . <5
July 22 , 15 950

September 24+-‘ S < ' o< Tk
September 247 ' - b e '
November 19 s 0 e el e
January 16 . 9% .. .20 - - . 36 - }le - .
April 14 ' - 36 - _-24 S 30 L

| (Continued)»i

2.7-228




TABLE 2.7-40 ‘(Continuéd)’

Parameter . R Feca] Co11formf ount

Location | Transect - Transect 4= 7Transect 55
' ~Station 5 ~ Station 3 Station 5

Date

March - 26 ;[,'”'
‘May 29
June 27

,Sep mbe‘ P
Septembe 24+
. November 19 .
January . 16:7 .
April 14 .-

Paramete' .'Feca11Sﬁngp ;EOunta ff];

Locat1on;;.{f

Date

March 26,.w_A:
May 29° 'Tg-ffi -
June 27 g S '
July 22 30 _ ' 545
- August 26 ' <5 . <5
September:- 24+ A0 - Corwh
Septemberii24 " T=m . <5
November:19 ' <4 <4
January 16" - 60 72
CAprililat @ 4

. *Water samples were collected one foot below the water surface
'**A11 va]ues expressed as number of c010n1es per 100 ml

Dup11cate samples for bacterial analyses. were taken at Transect 4~
Stat1on 3 on September 24, 1974
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TABLE 2.7-41

_DAILY PRECIPITATION AT BULL RUN STEAM PLANT*

By

[=]
o
-

VHAWN=OWONRN W —

Qouoqdoododdwg,
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0€e-£°2
o0 0000000000000000¢
Sooesosoososnon0000:

0000000000000 N0EO000 OO0
1
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TABLE 2.7-41 (Continued) -

Day Jan. Feb. -March ' April
0.03 0.00 0.00  0.60

g

OO N U BN —
OCOSNOOOS
P wo SO o

REIGES

: =
oqoo,c_»\ugoo‘omwooog;ui

09000 O 000000 COO000a,.

g OO UNSOIS DN = ~
S .Sooonoooo‘ommSmooopgq

©
N

coooooooc-moOoOOocDOCcOooD
S

L€¢-L72

1=}
S

od~odoodooocodoonosooocooo
=3

—
o
00000 SOE0O 00000000000 O00
e . -
S
+

i
)
[ad .
-
-
o
tr
o

meteorological .station. .~ -
*Incomplete record .. v
+pe',r'|_b'tés'..'_d§ys‘ when water quality .samp)

*Precipitation in.inches . for Zﬁé,hoqr:bé‘r}.'f&dfén'-"' ! BuH RunSteamP‘lant's :




| TABLE 2.7

- MARCH 26

LoCation _
Parameter

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

- Location’
Parameter o

Standard P]ate Count

Total Coliform Count
 Fecal Coliform Count
~ Fecal Strep. Count

“Location
vParameter’b-

;Standard Plate Count -
. Total Coliform Count

Fecal Coliform Count
Fecal Strep. Count

. MEAN MINIMUM AND‘M. I

]974‘T0_,PRIL 4, 1975

Mean .

' 8 167

- 210
n7
.90

*Al]iyalﬁeé'expressed

as number of colonies per:
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OCCURRENCE OF'MICROSCOPIC 0 ""TQE CLINCH RIVER
T M IN THE”SUMMER F 1956*‘5] : |

B]ue'Gréen A]gae o
Anabaena spp

HETI

ff5 C1rc1na11s

‘“omenon:sp
Aphanocapsa sp

pulchra - _
| Chroococcus h1mnet1pqsaeyh@"

.Gomphosphaer1a 1acustr1s o
Lyngbya D

: cyst1s aerug1nosa

~incerta
,Nodular1a sp. -
Oscillatoria spp.
Sp1ru11na sp.  _
Chlorococcales =~ “_,
Acanthosphaera zachariasi
Actinastrum hantschii
Ankistrodesmus falcatus
o | mifabi]is,
Arthrodesmus sp. o
‘Asterococcus superbus

(Continued)

2.7-233




TABLE 2:7-43" (ContiAusd)

_Ch]orel]a pyreno1dosa

" vulgar1s
Chlorococcum sp.
Chodatella longiseta
ClosteribpSis 10hgis$ima
C]oster1um spp. .

» ac1cular15
Clostr1d1um Tunula f

Coe]astrum cambricum

“microporum -
v probosco1des
Cosmar1um spp ‘ _
’ “Cnuc19en1a-ap1cglapa 3

 rectangularis

g S LR tétrqﬁgdia-
. - Dactylococeus infusionum

Desmatractum bipyramidatum
Dictyosphaerium pulchellum
D1morphoc0ccus 1unatus

Euastrum Spp.-
" Novae zemb]ae
" Franceia droescher1
h tubercu]ata}
Gleoactinium ]imheticum

Gleococcus sp.
Golenkinia paucispina-
no radiata
K1rchner1e11a lunaris
Kirchneriella obesa

’ " - sp.

£y
\\\“‘\u

‘ % 4

(Continued)
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TABLE 2

.Lagerhe1m1a subsa]sa
M1cract1n1um pus111um
Mougeot1a spp
Oocyst1s spp
0urococcus b1caudatus

‘ :--c]ath _tum'
o _Aduplex

" ﬁs1mplex3f
e tetra

-ProtOCOCCUS virrd1s
Quadr1gu1a clostero1des
Rad1ococcus n1mbatus
Scenedesmus spp
'Schroeder1avsetlgera
Se]enastrum grac11e
Spirogyra spp.
Spondy]os1um_sp;
'StéuréstrUm spp.
Tetraedron spp;'

" caudatum

" hastatum

" minimum' _ , _ |
v mu]tisetav I _;f:ﬂ¥' '

! muticum R

" pentagonum

(Continued) -~ = .f;r ¥.t,' L
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s

4

. o ThBLE 2:7-43 (Contirived) ' .

Tetraedron proter1forme

u punctu]atum

*  quadridens .

" regulare

. tri gonum

" tri]ébuiatum :

‘Tétra11ant0$ 1a§é?heimii :
Tetrastrum heteracanthum

" punctatum
Treubaria trxappendlculata
Westella botryo1des ‘
Unid. green ce]]s '

Vo]voca]es _

Carter1a spp
Cephalomonas granu]ata

4'.Ch1amydomonas spp
'_Ch]orogon1um acut1ss1mum

euch]ora -

vCoccomonas orb1cu1ar1s

Collod1ctyon tr1c111atum -

Dysmorphococcus fr1tsch11
W var1ab111s-

;Eudorinajelegans ,

Gonium pectoka1e

sociable
Heteromast1x angu]ata
“Lobomonas rostrata
Mesostigma viridis
Pandorina mokumv 

>(ContinUed)

7
7

Loog
N
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TABLE 2.7-03. (Con;;:Qéd?

_Pedinopera granulosa
Phacotus lenticularis
P]atydotina caudata
Platymonas elliptica
'vPOJytoma'uve11é 
LI SCdbra _
Pteromonas acu]eata

o 'angulosa '

R cruc1ata_

" ovoides
© s

 Pyramidomonas sp. .
;Scherfff}wa phacus |
~Sphaere110ps1s f]uv1at1]e
vSpermatozops1s exu]tans

. Spondy]omorum quaternar1um
.Thoracomonas spp

'f C a]ata _
" _ phacoto1des
W1slouch1e11a plancton1ca

Heterokontae . ;

- Centritractus be]onophorus
Peron1e1]a plancton1ca

Ch]oromonad1da : '

Gonyostomum depressum
Cryptophyceae ,
Chroomonas setoniensis
oo spp. »
Cryptomonas erosa
Cyathomonas truncata

(Continued) _ - . S L
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.' . TABLE 2.7-43(Continued) -

Rhodomonas lacustris
" lens
- " spp.
Chrysophyceae -~
Chromulina globosa
.. __ - | ov‘aTIiS-
Chfy$6¢hromuiina spp}
Chrysococeus asper
S cylindrica
ot ollula
S 'QVé*1iS |
_“hufe3cehs -
oo ”sp1ra1e

- "D1nobryon spp. B
. B Lagymon scherffeh
‘ Ma]]omonas spp. - _
.Ochromonas 1ud1bunda :
o var1ab1]1s
Olisthodiscus luteus
- Synura uvella o
~ Uroglena volvox
Uroglenopsis . amer1cana
D1nof1age1]ata v
Ceratium hirundinella
" sp. |
'Cochlodinium sb
G]enod1n1um gymnod1n1um
" neg]ectum

(Continued) | _ :H'r
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.Glenod1n1um spp

Gonyau]ax monosp1nosum
. triacantha
'Gymnod1n1um fusca

pa]ustre _
VQ“tTcellﬁf"
Spp, 
'Hem1d1n1um sp.’

~Massart1a sp.

Per1d1n1um umbonatum _
'”."" w1scon1ense_
=Sp1rod1n1um hy Ti
Un1d d1nof]age11ata

Bac1]]ar1eae

Acnanthes coarctata

"Aster1one11a formosa
'Attheya~zachqr1a51
.caionéis sp.
Cocconeis spp.
Cyclotella spp. - _
‘Diatoma vulgare .
‘Eunotia spp. - -

' Ep1them1a sp

Frag1]ar1a crotonen51s
o e]ongata

Gyros1gma sp

Melosira granu}até.
"

varians

(Continued)
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" TABLE 2:7-4% (Continu o)

'Nav1cu1a spp
N1tzsch1a ac1cu]arls

acutissimus
" elongata
'P1nnu1ar1a sp. -
Rh1zoso]en1a er1ens1s -
Rhopa]od1a sp n
fSurlrella sp
Synedra act1nastro1des‘
"o cap1tata v
]ong1ss1mai
: u]na | .
Tabe]lar1a f]occulosa
Un1d d1atoma o
Euglenophyceae '_
An150nema ova]e
Astasia k]ebs11'_
-D1st1gma proteus:
,Ent051phon sulcatus
Eug]ena acus

| agll1s'

" '.balt1ca

,'deses .

- ehrenberg11 :
fusca

gracilis

“ . pisciformis
" sanguinea
, ~ (Continued)
- -
i\;/




STy

Euglena sciotensis

spirogyra -
tripteris’
velata
viridis
spp.. -

~ Lepocinclis fusiformis .

texta
sp.

Metanema variable

aris

_Peranema. tricophorum

Petalomonas ‘carinata

. mediocanellata

Phacus anacoleus
' Tongicauda
pleuronectes
pyrum

stokesii
triqueter
spp.

Sphenomonas teres

Trachel

omonas -armata
' crebea
cylindrica
euchlora
eurystoma

(Continﬁed)

- 9.7-241.




TABLE 2.7-43 (Continued) =

, Trachelohdnas‘hispida-'f"
" ~ obovata
" urceolata

volvocina
SPP-.

2.7-242




4
o
4

| | - | . 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* - - -

April 14

Timet* * March 26 May 29 June 28 July 22 -July.23  Aug. 26  Sept. 24  Nov. 19 . Jan. 16

9,600
17,600
- 17,600 0

10 17,800 8,522 0 8,270
. 17,800 9,970 8,300 ‘ - 18,690
12noon 12,000 9,860 10,600 0 . . -0 - [s,200{
. : . 1 12,800 . 9,940 10,600 - . 6,750 4,000 - |7,670.
' 9,000 9,870 1,000 10,350 10,400 = |7:900

9,220 9,850 9,370 10,000 18,230 {7,900

9,440 9,880 9,370  [(19,800] 20,000 7,900

8,990 16,800] 14,080  |19;800| 20,000 {7,900 -

9,400 | 119,270 | 18,660 - [19:800| - ©20,000 . 7,900 =

9,870 - [20,430| 18,570 19,800 ~ 20,000 - 7,900
19,680 12,020 9,520 . 11,000 ' . 20,000 7,900

9,860 11,200 . 9,480 . 1,000 . 10,000 7,300

; 2am 0 0 0. 0 0 0 0
% 3 0 0 0 0 0
B! : 0 0 0 o 0
? 0 0 0. 0 0
0 0 0" 0.
0 -
o

2,410
‘8,090

2,600 11,000
8,800 11,000
7,800 11,000
78,100 11,000
8,000 9,100
e o

4

5

6 6,660
7

8

9

O Ol ©O O O o

© 0000 oo o oo
‘o oo d 0o od o o

lo ol]o o o o oo 0o
o

Eve-L°¢ l.

1850001

7,800 uf 2,800
g 700"+ 10,700
T eoo - 10,300,

W 0 N O U Bow N

Daily Ave. 8,941 7,129 .6,040 6,433 - - 6;363‘ 4088 ! _4;Azs*

*Bracketed hours of discharge 'in cub1c feet per second correspond to per1odsthen
March 1974 to’ April 1975 . . S

**_ocal Oak R1dge time

0 5,500

0 :

_ S0 A1,0000
78000 0 :_
T o 17,000

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

17,800

L0001 | o

mp1g§fwére éo]]eéfed_frbm i

'21'6001””'”"“
2,200 "
.15 /600 - -




| | PHYTOPLANKTON*
PERCENT COMPOSITION (BASED ON ‘SPECIES NUMBER) - CLINCH RIVER
 MARCH 26, 1974 TOAPRIL. 14,1975 .

Daté. L ) Transect 1-Station 5 Traﬁﬁect 4¥Statibn'3 : Traﬁsédt 5-Station'5j 
Collected . __Division __ Sample A - Sample B . -Sample A .. ".Sample B :- . SampleA - Sample.B -, --

March 26 * Chrysophyta ' 92.9 93.1 %.8° 917

Pyreophyta . - 7.1 6.9 0 32 4
May 29" * Chlorophyta . . 5.6 2.6 ‘2.8
, . ":Chrysophyta - .74.4 66:1 -96.5
Cyanophyta .~ ~© 19.5 3.2 0.3
Euglenophyta 0.2 0.0 0.2
Pyrrophyta 0.3 0.1 - 0.2
June 27 & 28 Chlorophyta 3.2 4.1 S 125
' Chrysophyta = 25.2 54,6 47.0;
Cyanophyta 71.5 - 41.0 40.4
" Euglenophyta - . 0.0 0.1 0.0
" Pyrrophyta - g 0.2 C 01,
S July 22%* Chlorophyta © 9.5 13.4 5.9
Chrysophyta 16.2 29.5 - 31.3
Cyanophyta 74.1 56.8 62.7
Euglenophyta .2 3 0.1
Pyrrophyta .. 0.0 0 '<0.1
August 26 Chlorophyta - 28.8. 25.4 .1 86 . 155 . 295
: Chrysophyta 58.8 58.8 40.1. 6l 7L T 391
Cyanophyta . 1.8 15.6 25.7 20,y 300 n.a
~ Euglenophyta - 0.4 0.2 01 . 0. 00 03
Pyrrophyta 0.2 0.0 0.0 0.0 0.0 0.0
(Continued)
. 2.7-244




_ Date
Collected

Division

TABLE 2.7245 ( Cor

" Transect 1-Station

ST

ansect 4-Statio

"Transéctvs Staf]on 5

Sample A

) Sample_

San

mp1e'A

: Sample A

September 24

November 19

January_Jg

Apri} ]4,

Chlorophyta
Chrysophyta

Cyanophyta
-Euglenophyta
“Pyrrophyta -

Chiprophyta

Chirysophyta’

- Cyanophyta " - .
Euglenophyta

Pyrrophyta

Chlorophyta

Chrysophyta
Cyanbphyta

.Euglenophyta_ _—

Pyrrophyta

‘Chlgrophyta

Chrysophyta
cy§U°PHYta

Pyrrophyta

surface.

22.
26.
50.

»

o
©C O w o

o & N W o

® oo W

30.9
39.
29.

10.

O N O N

. 82.

D
W o o N

2.7-245

19.9. 0 36,
" 50.
29.

15.6
‘82.6

7
57.3
L 4.9
R

0

2
3
0
6

e o
W = o

0.0..

Samp]g_g-'

“SampTe B n :

aa e
488 . 408




9vz-12

Date

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

September 24
November 19
January 16
April 14 .

~Oscillatoria angustissima

Melosira ambigua**

. MeIOSﬁfé'ambigdq**

Melosira granuiata**

++

‘ Osc111ator1a ‘ar

‘;°D1nobryon d1vergens

-'Cyc]otella ste1]1gera** ;

fOsc11]ator1a911md;’

"'*Abundant~species were determ1ned by -the tota1 number of organ1sms per l1ter'on each f1eld tri
‘f**Is a .diatom : : o :
Is a d1nof1age1]ate
s ‘a b]ue -green algae
Vs a. go]den or yelIow-brown algae

 Cyclo

’ Cyc1ote11a gJomerata**
‘Melosira: herzogi:i** .

" Melosira. herzogii*¥

stelligeras

Collected 1§£QM§StIA6undan; " . 2nd Most Abundahtf TR 3rd-Most: Abundant 7»4tthd§§ Aburndant
March 26 MeTosira mbfgua** . Glenod1nium g_pard1forme .- MeTﬁsirg;qistgnsf* v v§¥ggg£g'u1na** ) ‘
' May>26 Me1os1ra amb1gua** Cygjotella g]omerata** E ; Melos%raﬁhé;éogii** - '§xﬁééig éség var..rad%ans*;"'
June 27 & 28 0scillatoria. sp.* _ " Melosira ambi ud*r :Melosifa;héﬁzdgii** : “Asterionella formosa**
July 22 _Osciljatorja angustissima*t v Melosira amb1gua** N Melosira erzog1 ix* ‘ vasc111ator1a amph1b1a
August 26 Dinobfioh sociate’ '&’Osc111ator1a amph1b1a*+?;1j 11a " Metosira herzogii**

i'g05c111ator1a amph1b1a f

Oscillatoria g;ph1b1a

£G1enod1n1um Borgei

- Cyclotéll

jjomeﬁaté**

Coscinodiscus Iacustrzs*f_m; .




1v2-1"2

~_Sample A

MARCH

“‘Transect 1

TABLE 2. 7-47-

PHYTOPLANKTON

1974 T0 APRIL 1975

IT?ahSect 4

,NUMBER OF ORGANISMS COLLECTED DURING: CLINCH RIVER BASELINE SURVEY

Transect 5

Sample B

SampTe B Samp]e'B

~ Sample A
(No /1)

Date Collected

March 26
May 29
June 28
July 22-.A

August 26

September- 24
November- 19

January 16

April 14

(No./1)

311,108
r~.993;653g
e
'29«Lﬁ5*
1,056,786
2,781,057 1,620,284
1,469,187 3

wso0o0
349,066

-'1,675%33

C(No./1)
Ca2.219 0
721,697
732546§;u?~5tf
1,428, 284;;1“] B |
904, 321f;fff;:;'ff’

879,465
. 230,408

Mo/1)  (Noo/1)
3445841 0477 773‘.;

893,219

322,219
1,052,778

E.;22107.788 .
:?{jj] 685 61o;f°

1,0665115
190,192

Sample B

 (No./1)

01,282,538
‘&II];€66;64QQJEIRI33055766-1

3 1,357,870
;2,6534476If1’fR‘;E

s |
fj;sogggggf'




N ' 5
4 . {I? ) : ) . ‘y p
Nt . o o

3 - | | - ' 'TABLEp2,7=48

PHYTOPLANKTON : ~
DIVERSITY OF ORGAMISMS COLLECTED. DURQJG‘ INCH RIVER BASELINE SURVEY
MARCH 1974 TO APRIL 1975

. _ Transect 1 Transect 4 . Transect 5
Date Col]ected 4 Sample A Sample B ”*Samp]e A SampIe B ?'Samp1e'A Sample B

March % ,*.a"” .09 1.3 119 RYE j_f_'l;oo 0.84

.23

May 29 > S 2.0 1esT. 1 236 s06 |
May 29 | < ) .06,

| ~ 1.9 1.820 1495
ez o+ 1. P
. . . o oYk . ].77 .00 ) \

1
uly22 % .28 2.24- - 1.88 - By
e e e 2.4 1.83. 82

2

2

*
*
—_

—
A ]
[a¢]
-

.0
.18

O
o
IS S TR A S 3 AN )

N

239 .
.28 -

—_,
—

—

8r2-1°2

.58
.60

.78
.93

p 4
I 45
8z
A7 2489

August 8 S

30 -
prs

2,35 - 279
1o 2079

ez

N
PN PN S NN

September 24 o

o1
101

07

 November 19 T * :
) riweo 85

—r N~ o

61

1,89
$2.03°

. "fJanuary=16

o

—

CApril 14

_ *F11amentous forms 1nc1uded 1n!ca1cu1at1on,
“**F11amentous forms not 1nc1uded~




"TABLE 2. 7 49

PHYTOPLANKTON SPECIES* co" 'Iw THE CLINCH RIVER -
T MARCH 26, 1974.T0:APRIL 14 1975

Division =~ . " Class Spgc1es

| v - grac1111mum
5ﬂfA}v" . o 'V“Hantzsch11
?,Ank1strodesmus L  Braun11

Ch]ordphyta S Chlorbphyceae—ﬂ 
- {(green algae) . o co

convolutus
'falgatus

. '”‘?sp;f"ﬁ-

7 spiralis
L ospe

6v2-L2

3 > |2 'l> “

. microporum . .




. Division .

Chlorophyta

(green algae) .

06¢-L°¢

C]asSj

¥ ?
“ ST
“' L5

TABLE 2.7-49 (Continued)

_.Chlorophyceaé_""”

ot
&
Gonium .

. Kirchneriella

Micractinium
Moo

”.’_uiléx_  ,.

_Species

sp.. _
Droescheria (?) 16
paucispina ’

sp.

lunaris
T Tt

5P

_4Bd$jllgm-

Sk SR

SRy

_boryanhum




TABLE 2.7-49 (Continued)

Division - __Class Species

Chlorophyta Chlorophyceae
(green algae) : o |

152-£72

A':sqbtiTﬁs

. Stichococcus »
‘Tetraédron.. . = minimum.




2 Y
. . w
2 P

‘\R‘&‘-’g

TABLE 2.7-49 (Continued)

Class

Lo - Division

Chrysophyta

25212

Bac111ar1ophyceae
(d1atoms)

Genus i

Achnanthes

A.

Amphiprora
~ Amphora -
ﬁAster1one11a

Species

brevipes -

Jaterostrata () 16

ornata (?) -
.;g!gllg

;Sphaerophora

.;formosa

- pediculus

_ng:  ,‘ -

Jacustris

,Hg%wﬁf's
la nt1gu

'Tomerata =




| TABLE 2.7-49 (€

Class L v-ﬁr;;GgﬁuégL- . Species -

Division

ecillartophycese  Emotta  edam

(diatoms) : Fragilarta © brévistriata

K i : crotonensis - '

E o intermedia
F L

Chrysophyta

*Gbmghoﬁema_,'

€52-172




(o v

TABLE 2.7-49 (Continued)

- _Division _ . . Class ... ‘Gemus - Species

Chrysophyta . Bacillariophyceae' - -~ - Navicula - S " Reinhardtii : e
o ' ~ (diatoms) ‘ N _ _ ;gﬁi“‘”““— _ :

Neidium T dubium -
B T - incurvum

N s |
Nitzschia - aciewlaris | ¢

‘amphibia

) hb]dsatica-(?sp.) -

v5¢-L7¢

=== iz =

© Opephora .

. Rhizosolenia .
" Rhoicosphenia




1 652-1°2

Division-

TABLE 2.7-49- (Cont1nued)

'C1aSs_

ChrySophyta

Cyanophyta :

(blue- reen
algae?

Bac111ar1ophyceae o

(diatoms)

Chrysophyceae

(golden or yellow-

brown algae)

o Cjéhbphyéeaei_

Species

Genus

~.acus var. radians

vaucheriae '

‘_fe estrata
 ';f1occu1osa 1

'RIRTIY;

AP A e



£ ' .
£ £ ‘ v

TABLE 2.7-49 (Continued)

Division . o Class -~ . __ ‘Gemus ; - species
%yanophyta . ;CyanOphyCéae',"ﬁ o f_Anachtfg?:‘ I marina I -
blue-green B : B T o o
“algae] SR : ‘montana o
‘ . R thermalis forma therma]isl¢6
Chroococcus - limmeticus . - -
c.. . sp. '

> 1>

© " Dactylococcopsis® - ¢+ fascicularis. ...
_Gloeocapsa - |

99¢-17¢




[S2-1"2

TABLE 2.7-49 (Continued).

Division |  '-" _Class Species
vEug1enobhyta Eug]enophyceae _ e
- (euglenoids) : Trache1omonas.'
Pyrrophyta ‘ D1nophyceae S ; -v';Cerat1um
: , ‘  (d1nof1age11ates) ¢ Tnod1n1um

Iﬁiﬂﬁlﬂﬁi;

-Per1d1n1um

Ward, H. B s and Wh1pp1e G. C
Inc. ,_New York 1959. . - e R .
2. Smith, G. M., The Freshwater A1gae of the:Un1te_ fgﬁﬁ”:*f ;lf“

Book Company,,Inc , New York 1950 R R

vebva -



84¢-L7¢

~Date

'*":Chloroph 11 a

Lg/m

TABLE 2. 7-50
PHYTOPLANKTON*

‘.JAVERAGE BIOMASS PER FIELD TRIP - CLINCH RIVER _"?
' JUNE 1974 TO APRIL 1975 '

Ch]oroph
(mg/

g]] c ,:Pheobnytin]g
_ ~.Content-

June 28, 1974

July 22, 1974
August 26, 1974
Septemb¢r124; 1974
November 19, 1974
January 16, 1975

April 14, 1975

,3 50

2.83 ©

4.63

 5.03 .

‘AR;3;83

340
2.73

*Each one 11ter sampIe was co]]ected us1ng a Van Dorn samp]er, one

- surface.

**Before: after acidification 0D663 rat1o 3 PR
-ratio of 1.7 indicates complete- absence fhph ' i

—rat1o of 1.0 indicates presence of on]y‘ﬁﬁma,

. R;3 3°fII*
St
2.83
Comw
230

qaz

1
1

erwItﬁefWRIERi}

a6
a2
a8
s

K

£

k1

. ‘7>
e

Ratio**




TABLE 2 7 5]

| ZOOPLANKTON SPECIES* COLLECTED IN THE CLINCH VER -
'MARCH 26, -1974- THROUGH APRIL 14, 1975

Phylum Class - Family _ Gé"u5 a"d’3Pé¢fe§ l'_{'

Arthropoda S ' o RS

- Crustacea L -
(Order = C]adocera) .

Chyddfidae

Daphnidae

S  uScaﬁho1ébni$Tkjngj, “}%'
Leptodoridae o B ;'ig L )
~ Leptodora kindtii

Sididae - -

o .Diapﬁanbsdmaf]euchténbergiahum
(Order - Copepoda) o
(Suborder - Ca]ano1da)
D1aptom1dae L : =

' ' fD1aptomus g;J]Idus
fD1aptomus (reighardi)

D1aptomus sanguineus - l6

(Continued)

2.7-259




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

Phylum . Class . .. Family . ..-Genus and Species

Arthropoda
' Crustacea
(Order - Copepoda)
(Suborder - Cyclopo1da)
s-,_?Cyclopjdae .

Eucyc]ops a

_jMesocyc1ops edax'__ )

‘,fe'»gas‘mdae I
e ' Er:as11u»7§Vi' 
(Suborder - Harpact1co1da)

Canthocampt1dae

;.Bnyocamptus
- E]apho1de]f

Insecta @b;_"”

(Order - D1ptera)

' Cu11c1dae | | o
‘ ,Chépbords’ﬁp;u o
Rotifera - B e TR
e
| - Habrotrochidae - R
" Philodinidee -

o . ‘Rotaria neptunia = ':5

- Monogononta o

| ' Asp]anchnidaé

' ‘ Asp]anchna amghora ;f_ _
Agplanchna pr1odonta o

(jmé ‘_ - o (Continued)
S ' ’

® | | 27260




| TABLE 2:7:51%(Continued

Phylum | .fﬁt13§§‘iﬁ'fﬁi%3Fém11¥ ?;fFPEGehuS §66§épg9JeSf’I*Q\

Rotjferé

Monogononta

K Mxt111na sp..
 'Notho1ca acum1nata

_P]atylas patu]us

P]aty1as quadracorn1s

V.”7Tr1chotr1a sp.
. | o Tr1chotr1a tetract1s
Collothecidae

v , Qo]1pthe¢ajpe]agica .'
Conochilidae . %0 7 SR
SR Conoch1lo1des coenobas1s '|»6 |

Conoch1101des dossuar1us

A Conochilus unicornis
" (Continued) ' - A

2.7-261 S » ‘




st

Phy lum

Rotifera

' Monogononta-'

L fjff‘“:’i??i_-Hexarthr]dae

':n‘TABLEﬁziiﬁSTﬁ(Cbﬁiﬁﬁuéds.

. Flosculariidae -
Floscularia sp. .

- Gastropidee

Gastrqpu

.Lecanidae': B P

Lecane lunarls B ”“l”ﬁ_’;.k'”

o _ Monosty]a quédr -
Notommatidae : e

Cgpha]ode]fa”sp + L

" Proalidae . . -

o “ Proales sp.”"
" Synchaetidae = ,;"’”' o
~ Ploesoma sp.
P1oesoma truncatum

“Polyarthra do]1chopteraf 
Po]yarthra euryptera,."
Pglyarthra remata i
Po]yarthra vulgar1s ' -
o | Polyarthra spp. |
- o - Synchaeta (pectinata?) -
o | - Synchaeta spp.

;(Continued) .

2.7-262




TABLE :2.7-51--(Continued):

Rotifera S o
Monogbnqnta _ _
| Testudinellidae. |
o ‘Filinia - 1ong1seta

.V‘a{°fF111n1a 1on"'

 Pompholyx
. R TéStqd{ﬁel11 patina | -

vTr1chocerca~"‘ 3

‘ Tr1chocercaf“
f'Tr1chocerca”“

Trichocerca simi

_'*Class1f1cat10n of zoop]ankters is pr1mar1]y based on Ward H.. B . and | T
Whipple, G. C. Fresh_Water Biology::- second: edition, John W11ey & Sons,_ L

Inc., New York, 1959

2.7-263 | " - ‘
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TABLE 2.7-52

ZOOPLANKTON - TOWING*
NUMBER PER LITER AT EACH SAMPLING STATION - CLINCH RIVER
COLLECTED MARCH 26 1974 THROUGH APRIL 14, 1975 ,

o " Transect 1-Station 5 ~ Transect 4 Stat1on 3 ff“TréHSeCt 5-Station. 5
. g - Sample A Sample'B ~ Sa " Sample B - Sample A Sample B.  Mean .-
Collection Date - (No /1) '.(NOI/T)L;:~ (No /1) _ i(NQ?/]) - (No./1) =~ - §Nor[]2v

a2 209 33 3.8

March 26 687 376
May 29 - 89.81  146.37

| 205.94_5:-};J~92.31 o 135.48 146.20
June 27 S 547 1958 643 580 0 8.39 801 895

v9¢-L"2

ouly 23 35.58 2818 3314 4654 7296 18:690 3914

Augusf 26 . AQ.OGTT. | =33537-7:;f:2ﬁ99Q50?ffJ::LGQ‘ISLR‘I;.6;24532},{~ --24‘103;i‘ ’A§63;59A'

Septémbef_25 ,“A'f: 29;86>‘7 /‘.]T;TLIOvu:f_At?;H}f?‘ :L;H-;f_;s A;“Liygjj fH~>Tf;§;49HTL fT ;]g;gzv :
.iNOMemperA]é ..5 T;A.‘,9;52:1 ;‘  :G;L _ S LU Aﬂ;ssAyﬂi!;‘_5;36;HLLTITI78LOL”L
;qmmmyjs."HH-inbz}¥f@§§ffpff' , ~§97f:717éij;Hf;éiéégf
1Ap;i] 14 S o _A6;39ik "' i3;tf}i*;*"' . | ;‘?552_ 5 ssz?5i;f}L5:§87;

Mean . 30026 3185

*Duplicate (A and'B) vertical tow san

off '""e_}.'t_er:_pIan‘k't_vo‘_n."ri»('a,f_v:.j_"i
- attached inside and outside flow Lo




TABLE 2.7-53
. ZOOPLANKTON.

CLINCH -RIVER

TATIO

NUMBER PER LITER AT’ EACH SAMPL‘ING :
COLLECTEDVMARCH 27'THROUGH JULY 23, 1974

) Transect - Stat1on 5 e TransectA4iStat1on 3 - Transect 5- Station 5 -

o e - ,5 T T L e R “B 7 - Mean
Collection Date ~ (No./1 (NoA/l) (No [1)_ (No /1) ;(No. (No AN (No /1), (No /1) g /1) (No./1)

“-March 27 ‘o.98% - 0.88. “fisel _1.74’ SR 78: ¢ 1,38 V252 1.'68_ 147 .. 156

Hay 29" . 63.50 50.39 33,52 -48.58 62.49 « . 38.75 47.84 . 54.63  19.8]  46.67

June 27 15787 9.94  17.495 325 o 13leE T 13093 40.227  23.46¢ 18183 . 20.59

o - July.23 : 233.52.  11.07 .. 8.00, 1.2 ]1.57 . 6.08 19.71 .  9.¥ 6.46 35.31

o “Mean 0 28.85 0 18.20 © 15.40 48.37 22.33 15.04 52.57 - "22:29. . 11.64

*Fach sample is a compos1te of two, 2< m1nute pump1ngs, the water be1ng stra1ned through a No 20- p]ankton o
net. Surface (S), mid- depth (M) and- bottom (B) samples were co]lected at each. station.
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TABLE 2.7-54
ZOOPLANKTON - SURFACE TOWS*

NUMBER PER LITER AT EACH SAMPLING STATION - CLINCH RIVER
© COLLECTED SEPTEMBER: 26, 1974 THROUGH APRIL 14, 1975 -

o :Transect 1- Stat1on 5 Transect 4-Station 3 ‘Transect 5- Station 5 - Mean |
Collection Date = __ (No. [4) RS “(No. /1) : . aftl (No /1) . (No./1

September 26 - 67. 12_ . 3.3 ; S 307 46.85

November 19 - . . 22,46 1649 . 1879 1825
January 16 . 1451 . eo4 . . 902 l0.86
April14 - - 662 . .. 58 G 568 - 6.05

992-£72

Mean 2768 . 6.6 o I

*STow- speed surface tow samp]es were obta ne

) mesh; one-half meter | -
P]ankton net w1th attached 1nS1de and N T B
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TABLE 2.7-55

ZOOPLANKTON - PUMPING AND TOWING*

MEAN NUMBER PER LITER FOR EACH COLLECTION**
COLLECTED MARCH 26 THROUGH AUGUST 26,

CLINCH RIVER
1974

June 27 .July 23" “July 23 Aug. 26 -

March 25 March 27 May 29 - May 29 June 27
AR Py i3 Tow Pump " Tow Purip T qow
- Species. " (No:/1) 2 (No./1) _(No /]) (No./1)
ARTHROPODA TR S

Inmature Bosmina - lonqirostr1s
Bosmina longirostris -
Chydorus sp.”

Pleuroxus sp.

Ceriodaphnia reticulata
" Daphnia ‘ambiqua

Daphnia parvula

Dagﬁnia retrocirva

ggigg micfura

egtodor kindtii
Diaphanosoma 1euchtenbergianum oo

- Calanoid copepod1ds (inmature)
. 01agtomu pallidus . )
Diaptomus (re1ghard1)
*.Cyclopofd copepodids- (1mnature)
Cyclops b1cusp1datus thoma51
zciog vernalis? ) :
'FHesocxc1oEs edax
Ergasilus ‘sp. -
Harpacticoid copepods i,_ :
EIaphoide]la b1dens coronata
Naup111 = £
Chasborus $p.
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Sgecie§

POTIFERA = . .
Asplanchna amphora
Asb]ahchna priodonta
Brachionus a _;gu)ar1s '

,Brachlonus budapestznens15'

Brach1onus ca]ycxflorus
Brach1onus caudatus _
Brachionus - havanaensis’
"Brachionus’ quadridentata’
Brachionus urceo]ar1s
Euch1an1s d11atata
Kel11cott1a boston1ensis
Keratella amerlcana :
fKerate]]a coch1earis

Kerate]]a earlxnae o

zt111na sp..

-Notholca acum1nata -

e 1atz1as gatu1u ]

P]atyias gyadracorn1s
Trvchotr1a sp
Trichotra tetract1s

’ Co]Iotheca Eelaglca
{Conochi]us un1corn1s f

AfFloscu]aria sp

—_—

.;Gastrogu txl1fé
"Hexarthra sp.

TABLE 2.7-55 (Contmued)

; March 26" Marchv_27v s May 29 May 29 June 27

June 27 - duly 23-

July 23 Aug. 26
- Tow Pump  Tow Pump Tow . Pump Tow “Tow -
-~ (No/1) o No.71) - (No/1)  (No. /1) - (No./1) Lo /1) - (No./1) Lo /1 (No./1)
" <0.01. - T -- -- -- 2.88
L 0.06 - 0.02 11:38, 0,03 0.18 _8.19 6.97 2.95
0.07 - <0.0, 0,22 . 0.09" 0.44 1:25.. 0 0.37 0.37 0.58
B PRI - I 2.51 _1.60 1.24 7.37
0.02 - -- . 084 032 <0.00 <0.01 -- 0.02 3.2
: 0.56
0.01
0.05
1.50
2.98

. «;,D




TABLE. 2.7-55.(Continued)

March 26  March 27 May 29 May 29 June 27 June 27 July 23 July 23 Aug. 26
' " Tow Pump Tow - Tow. . Pump . Pump Tow
Sgecie - ’ (No./1) (No./1). .(Ndf“/j'l') (No /'l) (No. /1) {No./1) (NO /'I) (No./1) - (No /'I)
ROTIFERA (Contmued) . _ o ’ ‘ ‘ N v ' o
Monostz'l (1unar1s") ‘ - G e L Lo -- 0.0}2" <0.01 Lo
Monosty]a quadridentata o .- . S oL e - -- B -- 0.14
Monostyla guadrat o R ST L e -- .01 AL - e
Cephalodella sp. - 0.01 0.0 - e <0.01 0.8 - ee -
Notomata sp . ) <0.01 0.01 e -- - T -- --
Ploesoma sp.. R - - 0.50 0.29 -- - - - -
Ploesoma truncaéum _ e - e - T0.66 . 218", 0.8 0.82 1137
Polyarthra. dolichoptera : 0.05 0.02 1275 4.85 - - S e e
olzarthra remata . ‘ - - - Ces S X - . 0.4
Po]yarthra spp (remata + vulgams) .--” - - -- L e - -- .. 2.93 .
T~ Polyarthrd yulgaris. - 0or ses 006 051 2.84"  6.05" - 550 o
o, Synchaeta (pectinata") . '. - 1.3 002 8. 95 .3.38 - 0.32 1. 54 o668 - S IR 6
’{) xnchaet spp - ‘ .--' " e - - ‘ __ “".«-“, }_‘8-72, R - .
fo xS Fﬂ\ma ong1seta . 0.09 . 0.04" 0.63 10.02 0.05 © 0.55 ‘0.05 © - 0.01 0.10
© Filinia w o - Cee e e -- - e <0.01 . -
' ' Poripholyx sulcata S <0.01 S T 2 RN e .
‘ Testudinel' gatina I 0.02 'p;oz _ - - - .-
: Tr\Chocerca cyhndrica L _— 0 . ;-' L -- 0.7‘3'
Trichocerca mu‘lticrm'ls o <0.01 <0._0’| ) 1] 06 - 0.1 -
Trichocerca simms S - e iz .0.03 0.26 - -0.12
- Trichocerca ) T T ; 0N’ --
Bdelloid rotifer . . <€0:0 002 0oz - - e ‘ - -
Habrotrocha sp. L . - .05 I ‘ - - -
TARDI_GRADA.
Total -
) "Each pump samp'le is a compos1te of two “2- mtnute um 1e’wa ihg strained thic ugh -3 N¢ net. Surface, -’
C 0l 0 mesh;

**The values ine th'is tab‘le represent th' mean nu a‘_'tid_n:sfkdurihg':_' :

one field tr\p




TABLE '2.7-56"

ZOOPLANKTON TONING*'
 MEAN NUMBER PER LITER FOR EACH COLLECTION**
'COLLECTED:SEPTEMBER 26,

“Sept. 26
T

ow
(No./1) .

Surf. Tow

. (No. /1) -~

. Surf, Yow
Species 1No.[1_!

ARTHROPODA

(No /l[

Bosmina longirostris - 077 . 074 . 125 088 - 158

Alona rectanauia ) -- - BTN B ) B
Ceriodaphnia rencu!ata - <0.00 - - PR
Daphnia parvula’ 0.04 -- R R
Daphnia retrocurva S22 0.03 | <0.00 . -
Immature - Daphnia S - ' -- <0.01 R
Leptodora kindtif 0.04 “0.0
Diaphanosoma _]_e_uchtenbérgi'énum 1.19 0.35

Diaptomys pallidus = Ce L
Cyclopoid copepodlds (immature) 0.82 : 0.46

n
0 o
Calanoid. copepadids (immature) 0.14 <0.01 0.02 . 0.0 - . 0.06-
o . ; }
0

zclogs vernahs' .o0amn _0.06
" Eucyclops agilis - T - - . -

Mesacyclops edax - 0.04 0.0 - -- R

Nauplii - Coooan 2.29 . 0.37 0.33 . 2.00
Chaoborus sp. 'v -- -- -- _‘ B - ) .-
_-Bryocamptus 2zschokkei ) ' ) o o
Chydorus sphaericus - - e - == o=
D1agtomus angumeu ) -- ’ -- N i e

et

(j\
®

Chydorid - [ - Sl - L

ROTIFERA . ‘ .
Asplanchna ‘amphora : .- 0,07 . 0.08 - -
Asplanchnaipriodonta . ©'0.06 . 018  0.08 .  0.03 --
Brachi‘oriu/s ‘angularis 0.07 0.22 - E

Brachionus budapestinensis - 0.27 0.49 . 0.01 -- L

Brachionus: calyciflorus 0.01 0.05 ]
Brachionus caudatus B o o2 - 0.01 -
Brachionus: urceolaris o - - e - - ee
Euchlanis dilatata - -- - - U em
Kellicottia bostoniensis ) - -- 0.01 .02
" Keratella cochlearis =~ . - 0.26 A 0.95 5.3 KL
Keratella earlinae ' I B4 I
Keratella quadrata eSS ' -

(Continued)

2.7-270

1974 THROUGH JANUARY 14

 Sept. 26 Nov 19 Nov. 19 Jan. 16
Jow

Cyclops 1cusg1datu thoma51 .- ) -- -- - -'_0.01.

CLINCH RIVER
]975

“dan. ‘16
Surf. Tow
_{No./1)

0.31




- | * TABLE 2.7-56 (Continued)

, Sept: 26 . Sept. 26 . Mov-19 - Mov. 19 Apr. 4o Rpro1a - 1
Tow" " Surf. Surf. Tow i Surf. Tow - ’
Species {No./1) {No. /ll LNo /l) (No./1) (No /l) (No./1)
ROTIFERA {Continued) .
Keratella taurocephala . -- <0.01 - - - I - - . ]
Irichotria sp. -- - - - e - oo : :
Trichotria tetractis ) - » - e ) O : _0.0l’ C<0.01
; Collotheca Eelagica : .. 0.3 1030 .. 188 . 200 . . 0.44 . ..0.06 -
Conochiloides coenobasis - PO 0.01 "o,'17..'. - -
Conochiloides dossuarius 0.06 0.13 L .- - -- B
Conochi lus un1comls 0.41 1.62 - e ’ -- T
Gastropus stylifer . 76 342 - e
Hexarthra sp ’ . <0.01 ) 0.03 R . -- o -
sp. 0.0 0.0 - e
Monostzla (lunaris?) -- -- C w0 <00 <00 '.<o 01
eghalodella sp. - - 0.0! -~ - 0,01
Rotaria n egtunla : -- -- -- ) -- - -
'_ - - -- <0.01 —
' " Ploeséma’ truncatum _ C 83 T 030 g0z 001 T - o oL
olzarthra eurzgtera 0.01 0.02 - - - R
Poiyarthra remata ' 0.37 - 473 0.51 X
1 s6 ’ Co- - - 0.58 .  0.27
Polyarthra spp. - 3.06 - - - - -
_Tvl:eﬁat_* vulgaris) o : .
H olzarthra v'ulgaris 3.4 10.95 1.04 2,700 .- . --
" Synchaeta: (p_gctinata?) - -- : -- - 17.37° 7.14
. Synchaeta'spp. : . 0.42 0.66 1.42 379 2.89 1.37
Fﬂima ongiseta ) ©. 0.03 0.22 -- -- 0.14 0.06 -
l'richocerca gnata <0.01 0.06 0.01 0.03 - -
' ‘Trichocerca“ zlindrica 0.03 0.09 -- 0.02 - T -
Trichocerca multicrinis - . -- - - - -
Trichocerca similis 0.05 0.16 -- -- - --
. Trichocerca sp. -- -- -- - L e - -
. Bdelloid - -- - L= .- : <0.01 . <0.01 - -<0.01.
Habrotrocha sp. - 0.02 - -- ) -- R C .-
.Lecane lunaris -— - - - L a- o am
. TARDIGRADA -~ <001 <0.00 <0.01" <0.01 - .<0.0!
Total 19.62 46.82 8.04 18,27 TN 10.91
“*Each vertical tow sample was collected using 2.No. 20 mesh, one-half meter plankton net with attached lnside and outslde flow B ‘
meters.’ Same equipment was used for the slow-speed surface tows. o ‘ i
*'g:: glllzgst:npth'ls table represent the mean number of organisms of each species collected at all sampling statlons during R - f

2.7-27
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L TABLE 2.7-57

ZOOPLANKTON - SURFACE TOWS*
MOST. ABUNDANT ORGANISMS ON EACH SAMPLING DATE - CLINCH}RIVER
COLLECTED SEPTEMBER 26, 1974 THROUGH :APRIL 14, ]975 ’

Collection Date o Cladocera_ . - - Coﬁépdda T __Rotifera

Keratella earlinae
Polyarthra vulgaris
" Keratella cochlearis

September 2% ~'Bosmina - long1rostr1s e . Naup11us larva S
;D1aphanosoma 1euchtenberg1anum _:'lec1opo1d copepodid (1mma”_,E L

November 19 ’ .Bosmina;1ongiro§this s '; v . Nauplijus. larva CKératélla coch]eafis
ST L N - -Synchaeta spp.
v PoTyarthra vulgaris
o SR i ST ——
o January 16 .Bosmina ‘longirestris o Nauplius larva " Synchaeta pectinata
&o ; . ~ Immature Daphnia . o 'Cyclopo1d copepod1d (1mmature "~ Synchaeta spp.
~3 . P L . )
. N April 14 : Bosmina ]ongirostris;~ﬁ, . ,;,:,Naup11us larva. -~znchaeta spp.

’Cyclopo1d copepod1d (1mmature);.;;ﬁAsplanchna priodonta
. “Keratella earlinae

*Slow-speed surface tow samp]es were. co]lected at”each stat1on us1ng a No 20 on Jhanimeter p1anktoh'hét

with attached inside: and outs1de f]ow meters




TABLE 2.7-58

ZOOPLANKTON

TOWING*

MOST. ABUMDANT ORGANISMS ON EACH SAMPLING DATE - CLINCH RIVER

COLLECTED MARCH 26,

1974 THROUGHVAPRIL 14, 1975

eLz-Lz

- . September 26
November19 -

January 16

Rpril 14

- Daphnia. retrocurva

: 1aghanosoma 1euchtenberg1anum7

‘Bosmina: 10ng1rostr1s

Bosiina longirostris:s

fBosm1na 1ong1rostr1s
'Immature aghn1

Bosmina longfﬁoStris
. :Daphnia. retrocurva

v *Each vert1ca1 tow sample was co]lected us1ng a N
~and outs1de Flow meters, I

:;&Nauplxus_larv§

:7[fNaup11us larva - :
-Cyc]opo1d copepod1d'

ﬁNaup11us larva fv e E
-'jCyclopo1d copepod1d (immature) R

Co11ection’Date - Cladocera - Copepoda v _ Rotifera
_March 26 o ; VBdsmiha%lohngostriSL-“ v . “Nauplius larva ,1§ynchaéta (pectinata ?7)
ot B 5 e T 7 .:ColiTothéca: pelagica.
May 29. Bosmina longirostris : "Nauplius larva . -+ Conochilus ‘unicornis
' Diaphanosoma Jeuchtenbergianum -~  Cyclopoid copepodid (immature) - AspTanchna priodonta
c . - . . “Polyarthra do]ichpptera )
June 27 Bosmina longirostris Plossomatruncat: m¥vfl.»b:
Diaphanosoma: 1euchtenberq1anum : Synchaeta {pectinata ?) -
Daphnia retrocurva - T : .'Po]yarthra-vulgaris“" -
July 23 : Bosm1hé’1ong1ébsfris U Nauplius ‘larva " ~-io% Coriochilus unicornis: ©
Daphnia-retrocurva: A - “-'Synchaeta (pectinata ?) CelEn R
‘Diaphangsoma 1euchtenbeggjanum : v i Po]yarthrajvu1gar1s _ o
August 2 ,Bosmxna longirostris : Nauplius- 1arva . S 1[€5C0nochn1us'un1 s"  - _
L Diaphanosqma:leuchtenbergianUm , Cyclopo1d copep did; (immature) " "Brachionus budapest1nens1§fiw; “~ a

*5P01yarthra-vulgar1s

' 'Po]yarthra.vu[gar1s
‘Keratella.earlinae::
‘Ga tropus_sty]1fer :

ol fHeCé'pélagica"
xnchaet spp. :

ya hra vu]gar1s ’

“x.§ynchaeta pect1nata

‘Synchaeta: spp.
o]xafthra spp
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Coliection Date. - .

COLLECTED MARCH 27 THROUGH JULY 23

~ Cladocera’

Cop Joda 5

- CLENCH -RIVER

1974

" Rofifera |

March Zi
~“May 29

" June 27 N

SJuly 23,

-Bosmina 1 ongirdstrl

Bosmina ongirostrl

-Diaphanosoma leuchtenberg1anum'b

Bosmina longirostris

Diaphanosoma lguchtenberglandm

K

- -Bosmina Bosm1na ongirostrl '

D1aghanosoma leuchtenbergianum )

-Nauplius larva

.Naupl1us larva ) ]
Cyclopoid copepodid’ (lnmature)

Nauplius larva

yclopold copepodld (1mmature)

i

-~ Nauplius larva - i
-Cyclopold copepod1d (1nmature)_

A

Conochilus’ unicornis
Asplanchnafpriodonta »

. _olzarthra _glggri_
- .Brachionus budapestlnens1s

Ploesomastruncatum

- Conochilus unicornis

_Synchaetassp:.
' -Asplanchna prlodonta )

*Each pump sample is a comp051te of two, 2-m1nute pump1ngs. the water belng st aived through a N .20 7

. net. . Surface. m1d depth and bottom samples were: collected“ t

*each station




TABLE 2.7-60

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

Transect 5-Station 5 _
. Sample A Sample B - Mean

“Transect 1-St,a-t1',on' 5 Trans'e'ct '.4—S,:tat1'on 3

Sample A°

Gle-L2

Collection Date

March 26
May 29 |

June 27

July 23
August 26 - .

Septembef_26; -
Novembér-]Q N
'danqéry.TG’
“April 14.
fMeah: |

1

.29 -
a2
29

97

65  1.66
.76 1.64

-935533733;¢i_¢uxi;
J0 07

77

*Dup11cate (A and B) vertica ‘tow
attached inside and outs1de f1ow me

Sample B

287

14

Sample A -
1.73
1.69

1.99

v:-2'19;u; )
L 93,f; o

_;0 97,_~m

ia

1

.

2

IS

"Sample B
.76

67

20
.03
36
75
99
a7

1.87

1.52

i ;2¢§§;P-

.li;jfi;éS o

2.

71
.52
.95
20
.38
.83
.
19

"2,32
2.02
2.3

| '2f17 

1.91

géblénkton_he;‘wjthfifﬁiffi{:f” s
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TABLE 2.7~ 61

ZOOPLANKTON - PUMPING*
SUMMARY ‘OF DIVERSITY INDICES - CLINCH RIVER
COLLECTED MARCH 27 THROUGH JULY 23,

Transect 1-Station 5

Co]lect1on Date

March 27
May 29.
June 27

July 23

Mean

s M. B
e os 1z
1.67 179 1.85
2.47 2.24 - 2.20

1.78  2.34  2.08

1.84  1.73  1.84

rTrahséét 4-Station 3

1974

; Transett*S-Station 5

S M B

| Méan-'

196 178 ez
218 2.46  2.53
.78 2.41 2.32

1.85  2.65  2.07

::Jé§1?u;%lqu 1.7,
CN79 e T

2.13  2.16  2.33
.61 2.56  2.49

176 1092 2.02

“1 82’;; -
2.30-?'
2.15

*Each sample is a composite of twd, 2-m1nute pump1ngs, the water be1ng stralned through a No 20

plankton net.

Surface (S), m1d depth (M) and

ottom (B) samp]es were coTT"

ted at each station.

9/61 3snbny
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Mean | B T - S

 TABLE 2.7-62

ZOOPLANKTON - SURFACE TOWS*'.
SUMMARY OF DIVERSITY INDICES - CLINCH RIVER I
COLLECTED.SEPTEMBER 26 1974 THROUGH APRIL 14, 1975

Collection Date ‘Transect- 1- Stat1on 5 . Transect 4 Stat1on 3 Transect 5 Stat]on 5 ':Mean

September 26, 1974 i 93 fﬂ}e;ff;;}'f}jJ 97 ;ﬁf“ffj,_T:;( 2. 01__ R T/

November 19, 1974 = - _H71.84 S e ,v'l 8 1.8
January 16, 1975 - 0.97 T - N N
April 14, 1975 0 ras o 1ae 08

*Slow-speed surface tows were obtained at each ation using ?fNQ#f207m§%h§;°néfb§]f m?féf.p]?"ktéﬁ

net w1th attached 1ns1de and outs1de f]ow mete

961 Liady
TA INTRONTLY
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TABLE 7 63

 Z0OPLANKTON COLLECTED BY THE TVA(55) AT
CLINCH RIVER MILE 17.1°0N JULY 26, 1973%

Species " o - No./1
ROTIFERA . o
Asp]anchna sp.. o o . 93
Brach1onus budqpest1nens1s B ;_ ;2 61
Brachionus caudatus : . ']ium§ f
Brach1onus a;gu]ar1s_ R .2.93i"
Conoch1101des sp ' , 8.02_ v
'COnoéhﬁius.dhicornis | | 12:40f”"'
F111n1a sp.. : 0%325 .
Kerate]]a coch]ear1s - - 0:867
Ciﬁé Keratella crassa T 3iH
= Keratella ear]1nae | 0:41: -
. 'KerateHa amer1cana . 0.05:
'P]oesoma sp e : 12:98::
o]xarthra sp _ : 11.90.
Synchaeta sp. . 30 83
Trichocerca sp. R 0,23-
Collotheca sp. e 0;22
sEp1gbanes macroura - S 0005

ARTHROPODA - Cladocera e I
Bosm1na.]ong1rostr1s'- ' o 12.26

Ceriodaphnié_lacustris 0 0.32
Ceriodaphnia sp. S 0m

Daphnia retrocurva 0.18
Daphnia sp. =~ R | 0.54

D1aphanosoma 1euchtenberg1anum 26.15:'f'

T
Wt

. - (Continued)

‘ e 2.7-278




Species
ARTHROPODA - Cladocera (cont.)

Ilyocryptus sordidus

Leydigia quadrangularis
Leptodora kindtii

Mo1na micrura

Mo1na sp.
-S1da crysta111na

ARTHROPODA - Copepoda

‘Calano1d (1mmature)
;D1apt0mus pa111dus

: xc10901d (lmmature)
*yc1gps b1cusp1datus thomas1

chl_ps vernalls
Mesogyc]kps_edax

Nauplii

Total

*samples collected by oblique tow
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TABLE 2.7-64

: PERIPHYTON . :
TOTAL NUMBER 0F ORGANISMS PER' SQUARE CENTIMETER AT EACH: SAM# “EGESTATION
COLLECTED IN THE CLINCH RIVER - MARC"_YH" 1974 - MAY ]4 1975

'Transect 5
Sample B s
o (No /Cm2)1*”,, Mean .
85,616 68,284 88327 20080
May 16 o ’58?§395§fEiF1?2g7,048E 888 629,437 - 733,609
June24 1,229,625 . 972,341 971;5§g¥f :5~§zg,22§;§]3’;;ﬁEEf;;'-;“ 1,625,426 E»-‘1-177 0% .
August 9 1,684,933 - 1,161,105 ﬂf1487§#115:¢a;15828;109.;L:ié;ﬁas‘”‘7”jf 2,081,228 1,903,771
| 0,429,108: 2,253,406 3, 955 428_}" ;
oo’ st
313130;736"-'”*’

: - : Tréhsett 1
“Date . 'Sample . Sample B
Collected (No jc . {No./cm2) -

March 26 &. 27 151 544_ 188,854

082-1°2

October 23~ ° 2,156,208 2,478,104 . 4,294;430" 10,429
May 14 475,306 509,097 1,143,204 - 961,973 1,439

: *Samp]ers exposed for two week per1od
v**No samp]es were col]ected a ’£h1s transect due




Division

Chlorophyta

(green algae)

182-24°2 -

TABLE 2.7-65

PERIPHYTON SPECIES* COLLECTED IN THE CLINCH RIVER
MARCH 26, 1974 TO MAY-14, 1975 ~

L:'¥Cﬁ]ptbpﬁycéae" - _;”»f £Ahk1é¢P§d§$muS-'ﬁ "faléétus

vfb1ad6”hora; o

“Closterium

Pediastrun
..VPF. . N

”RhizoéTéﬁ§:mﬂ




282712

Division

Chlorophyta

(green algae).

ChfySophyté

Ch]orophyéeae

k’*‘a’;ﬁ#"//

_ TABLE 2.7-65 (Continued)

Class s ,j ' _’l;m, Genus

Species

Scenedesmus

IR N2

,iSe]enastrum ,
'Spermatozoops1s

S‘1ro_Lra

Stlgeoc10n1um

Bac111ar1ophyceae
(d1atoms)

fvsubsecundum

'_ b11uga
'd1mor9hu
_;guadr1cauda
s ;

Sp.

1ypric0m' IR v




‘TABLE 2.7-65 (Continued)

Division ' Class oo Species . ..

Y
coffaeiformis

Chfysophyta Bébi11éribbh§¢ééé,
: (diatoms)

.. _sphaerophora -
: SEEETORINE | 6
" sp.
- formosa
amphisbaena .

€8¢-L"¢

e




¥82-£2

Division -

Chrysbphyta

o C]as;ﬂ

N Jol

TABLE 2.7-65 (Continued)

“Bacillariophyceae

(diatoms) -

. prostrata

Fragilaria

-

E
E..
=

E

B

o ;,jgp;ostéu}oh*(?)f»'_;“




~“Bacillarioph

~ Chrysophyta
: (diatoms)

58e-1"¢

TABLE. 2.7-65 (Continued)

:fGenus

 Gonphonena

G.

é

-

-

Melosira .

=

K3

Meridion

Species

-0livaceum

i ,amb.lgua._::
‘Binderana. .




TABLE 2.7-65 (Continued)

Division . o Class - o Genus __Species

- Chrysophyta- | Baci11ariophyceae;'f‘~-1.7”§19159 “‘ |
| . _ (diatoms) ~ Nitzschia -~

 holosatica (2 sp.)
linearis

12z 1= |= |=

1=,

_Qge!hdra
0.
Pinnularia -

P

982-L"2

”thédﬁa' i:]»‘7 :




Division

TABLE 2.7-65 (Continued)

Chrysophyta

L L8¢-L7¢

Cyanophyta
(blue-green
algae)

- Bacillariophyceae

 Cyanophyceae

Class__ o henus

Synedra

(diatoms)

éDinoﬁrzdnf

DL

Chrysophyceae
(golden or yellow-
‘brown algae)

 Anacystis

A

L Species




i * >

TABLE 2.7-65 (Continued)

Division . Class = ____Genus o Species

Cyanophyta CYanoPhyceaev, 'v - Lyngbya - B aeétaurii

lgee] =" Tagerheinii

6,

S
_w~gqbti1is

[l Lol L [

- Microcystis

882-£°2




TABLE 2.7-65 (Continued)

Division Class R Genus - e Species

" robqsc1dea
jbrol1f1ca

Cyanophyta CYanophycéae ' - -}Osc1]1ator1a
(blue-green - S
algae)

sancta,

o Io 1S |

ﬁhormogon1a

Euglenophyta. Eug]enophyceaé o -;5 ug]ena
(euglenoids) ’ _ S AR _
Pyrrophyta | Dinophyceae f@]enodinium :

_ : (dinoflagellates) i =

682-L"2

1, ‘Ward, H. B., and Wh1pp1e G. C

Sons, Inc . New York, 1959.

2. Smith, G. M., The Fresh-Water A]gae
- ;:‘H111 Book Company, Inc., New:York,

on, John Wiley & e




PN | : o a
& : S ,dh\; ' : ,/‘\\
¢ / . N
\ ; S ;
\tﬁ“;. o . . Y4 X \/’9

o : - : o . R

TABLE 2.7-66
PERIPHYTON

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

_ o Thanéett'I ", ;j:,‘,-, Transect 4 -;[iﬁ»_ ____Transect. 5

Date Collected -d "~ Sample A.. Samp]e B ] Samp]e A Samp]e B _ Samp]e A Samp]e B :
213 1;99;yr{<- 02 <1;97:
Jd2 1,99 .02 - 1.97
08, 2.48 69 2.69
J30 ;”:zu 2405, .66 - n 2‘54:
93 . 132
A7 o0 1,030

E82 o 1{32ffI-<’>
558‘-7v . ’ﬂgO]'

March 26 and 27 * . z;ogfﬂ_ e
| | ** 0 2.09 1.9

May 1 - ‘:*..: ::_i,_ L-.'::If‘

o - B

.96 .21
49 .92 -
99 1.6
51
.30
.28
A1
196 2,38
22 2

(=X =T CY RN CEN S

June 24 B * o 1.565
- **_" 1.13 -

oo MmN no$o

.06¢-L"2 -

August 9 ok | }V".’47' "

*k

—

—
o
- b

PR '
. .

*k

October 23 *

SR o

January 15~ * -
ol *k

(2))
o

=
)
w
oo

MayIquI . .-H'.ly*‘i

LIRS NN P
g
~4

‘*Fi]amehtods’fbrms 1ntIuded fn’caICUIati
**Filamentous forms not 1nc1uded in ca]cu
Samp]es cou]d not be 10cated



TABLE 2. 7-.6‘7] -

R T PERIPHYTON g A AR
PERCENT COMPOSITION (BASED ON' SPECIES NUMBER)  CLINCH RIVER o
COLLECTED MARCH 26, 1974 TO MAY 14, 1975 o

Transect 1 : “Transect 4 - Transect 5
Sample A Sample B Sample A ° Sample B amgle A amEle B

March 26 & 27
Chlorophyta 0.0 0.0
Chrysophyta 99.9 100.0 -
-Cyanophyta 0.0 0.0
Euglenophyta 0.0. 0.0
Py'rrophyta “ 0.1
Chlorophyta * * 19.5 '2_2.‘7 I
Chrysophyta * * 42.1 52.7 ; o
Cyanophyta * * 38.3 24.5 e
Euglenophyta * * 0.0 0.0 L
Pyrrophyta * * <0.1 <0.1 .
'cmorophyta C o 0a 0.1 1. i1.8 L
Chrysophyta 49.5 -85.9 .70.1 60.7 B
‘Cyanophyta- . 50.4 14.0 28.8 37.8 oo
Euglenophyta <0.1 <0.} 0.0 0.0 S o
Pyrrophyta <0.1 0.0 0.0 0.0 PR
August 9 _ ;o ‘
: 7.2 7.9, 789 12.2
56.4 . A 446 53.5 C
Cyanophyta-. s 4813 . R S 46:5 34,2
Euglenophyta <0.1 .0 0.0 <0.1
Pyrrophyta 0.0 .0 0.0 0.0
October 23 .
Chlorophyta 1.8: 2.1 19.7 3.9 6.7 326
Chrysophyta - 18.5 -17.1 17.2 6.8 - -30:9 31.8
Cyanophyta” 7907 :80.8 63.1 89.3 62.4 - 35.6
Euglenophyta . ..0.0 0.0 0.0 0.0 0.0 ‘0.0
Pyrrophyta - 0.0 0.0 0.0 0.0 0.0 0.0
January 15 ' o . ' ”
Chlorophyta 0.9 2.2 18.2 0.4 6.7 2.2 i
Chrysophyta 83.0 97.6 55.7 52.0 83.6 81.1
Cyanaphyta . 16.0 © 0.0 25.8 47.4 - 8.8 15.8
" Euglenophyta & ..0.0 0.0 0.0 0.0 0.0 0.0 ‘
Pyrrophyta -0 0.2 0.3 0.2 0.9 - 0.9 ;
. p - |
May 12 6
Chlorophyta 6.4 14.4 3.6 5.6 3.1 6.8 {
Chrysophyta 65.5 85.2 . 50.6 72.8 . 43.9 56.4
Cyanophyta 28.0 0.4 45.5 21.0 53.0 36.8
Euglenophyta 0.0 0.0 0.0 *<0.1 0:0 0.0
Pyrrophyta a.1 <0.1 0.3 0.6 <0.1 <0.1

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

2.7-291 N | .




" 262-L72

Daté '

Co11ectedf;_1:-

: Ch]oroph ta o

%‘:imz;?}

TABLE7é'7‘68
*PERIPHYTON -

MEAN. NUMBER OF ORGANISMS PER SQUARE CENTIMETER ON EACH FIELD TRIP |

COLLECTED IN THE CLINCH RIVER - MARCH 26 ]974 MAY 14 1975

Chrysophgta e

jCyanoph%ta
(No /cm

Eug1enoph ta -
(No /cm ) No /cm (No /¢l { ~(No./cm2) -

~Pyrrophyta. -

Tota]

: C}f(No /cmz)jiv

3March:26.&.27

May 1

June 24

August 9 ‘

‘October 23

January'15__

C May 14

53,627 f}.f.'r551,685115_~.w~~ 1,0

1,822 yLr” 107 914._,ﬂv. 2 173f o 'f'¢j;fE;, 75

167,313 '384,342,--” 181,322 . 0 f**,]_-’ -633

252 255}:3_ 967,917
369, 818* 607 595fa4¢

| 2’977'9]5 0
65, 597 s, o

*In add1t1on to- the number of organ1sms pe
- c]umps of f11amentous green a]gae wh1ch*

7 o " w73 955 428fof§L'."
Rf1 123 739Lf*'AE
a 948*2?21Af$§i".v

ere a]so severa]
vnot enumerated

112 ,004 s
1,177,098
y 1, 903 7'7]-

Q7G1. Vrady



- €64-L7¢

++
- .“Is"a green algae

TABLE 2.7-69
PERIPHYTON

FOUR MOST ABUNDANT* SPECIES ON EACH FIELD TRIP

COLLECTED IN THE CLINCH RIVER - MARCH 26, 1974 TO MAY 14, 1975

Date

IERATEN

Collected __1st Most Abundant __2nd Most Abundant . .

March 26 & 27 Melosira varians** . '  Gomphonema olivaceum**

3rd Most-Abundant

4th Most Abundant

Synedra actinastroides**

May 1 Oscillatoria -amphibia®  “Melosira vériaﬁé#*

-Stigeoclonium sp.

"~ Navicula cryptoqgéhéla*f

-+

June 24 Eunotia”exigua** I+ . 0scillatoria ‘geminatat

August 9 Eunotia exigua** .. Oscillatoria:amphibia*

i 05c511atoria-sp;*

Osci?latqriasbrnataf' '

P

October 23 Oscillatoria amphibia* ~ Rhizoclonium fontarium

~ January 15 .GéﬂéhbhémE*OIivacehmffJ:lzffyhﬁBza nana’

May 14 Oscillatoria amphibia® - -Cymbella affinis**. -~

Oscillatoria sancta® = -

" Synedra: nana**

Oscillatoria-articulata*

" Chaetospheridium pringsheimiit*

~-Navicula sp.**

Oscillatoria agghibiaf :

‘Melosira varians** -

. _Synedra actinastroides**: - i i

”7-jNévitu]a ;ryptocéph§]a*ﬁ, o

*Abundant species were: determined by the ﬁbtaiihhmber of organisms per square centf@etér'on'eéﬁh3f3e1d trip.

**1s a diatom Coh e
*s a-blue-green_qlgae_

RTION

~n ol
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TABLE 2.7-70

PERIPHYTON*
AVERAGE CHLOROPHYLL VALUES AND AUTOTROPHIC INDEX"
CLINCH RIVER FIELD TRIPS - MAY 1974 TO MAY 1975

untotroﬁhic

May 14, 1975 - 5132 a1 e 162

*P]ex1g]ass slides were collected from f]oat1ng samp]es and preserved by freez1ng

**Before:after acidification 0D 663 ratio »
-ratio of 1.7 indicates comp]ete abserce of pheophyt1n a :
-rat1o of 1.0 1nd1cates presence; of only pheoph'tinvah(no ch]oro hy11 a)

May values are the average of two samplers, one osed for
are the average: of samp1ers exposed dur1ng eac_ﬁ_’ ths: “Mon

Va]ues not avai]ab]e

195913 -

ree to four weeks

e Chlﬁrbph 1M a Chloroph 11 b Ch]oroph e Pheophyt1n a** . Ash- Free Dr¥

Date . (mg/me) {mg/m¢)  (ing/s 2) - Content Ratlo . Weight (Ag/m ) Index.
May 29, 1974 wan o aar R 13 99 3 1.67 3,631 9.6
June 29,1974 - 9.-9.2 o 0. 98’2 S '2;:,:37",‘. o : 155 1,524 328-% '
August 9, 1974 841 0.88 170 70 1,447 185.6
October 23, 1974 - 55,_75;;', ' '6.60. - 1.5 o 167 | ++ ’ ‘++=.,'i
January 15, 1975 28.36 R VR F R . T a8 6.7
E ’ - 0 "*-504 0

Othék results;n .iﬂ   ; 3 L




TABLE 2 7 71

BENTHIC MACROINVERTEBRATE SPECIES* COLLECTED n THE ;LINCH RIVER
o BY DREDGING ~ =~ = - .
MARCH 25, 1974 THROUGH APRIL 16, 1975

Phylum Class Family =~ . - GénuévaﬁdQSPééieS S o L
Annelida - B ) Sl e
" 0ligochaeta -

.1'Aeqlosbﬁatidé¢"
-Lumbr:icq:l'id'ée_ -

- Naididae

?'-Tubificidae_

Arthropoda.

Mrachnida )

% Unionicolidae = -
: e . ‘Neumania -sp.
Crustacea PR
(Order - Amph1poda)
o B Ta11tr1dae S -
| Hyalella sp.
(Order - Isopoda) R : N
Asellidae = . . . v" {6
" Lirceus sp.. o 'v.' ‘ I

(Continued) S | - '_%

2.7-295 o




g w"“f\

3\
%
ks
i
el

Phylum iClass . Family " Genus and Species

Arthropoda
. Insecta

(Order - Co]eoptera)
' E1m1dae £

. Isotomuriis ‘sp.

R Ceratopogon1dae e

Chironomidae

Cladotanytarsus p.

| orznohéhké;sp'

' r1cotogus sp.
'-vjcpyptoch1ronomus sp

fD1cr0tend1pes sp.

;Euk1effer1e11a Sps
Ep10coc1ad1us sp..

Glyptotendipes sp.
Harnischia sp. -

vHeterotr1ssoc1ad1us sp.

Q-Lars1a sp.
o M1crocr1cotopus b1co]ori

'M1crocr1cotopus sp.

" (Continued)_‘

2.7-296




Pyl Class - . Family
Arthropoda |
: Insecta
(Order - D1ptera)

Ch1ronom1dae P

(Continued)

2.7-297

~ olzged11um sp v
Procladius sp. =

PsectkOc]adiuS‘sp;‘

PseuddthirdhémuS’sb.
Rheotanytarsus exigus

~Rheotanytar$us:sp;"

‘Stenochironomus sp.

St1ctoch1ronomus sp
anxgus sp.

' anxtarsu sp
-Th1ennemann1my1a sp.-

" Tribelos sp.

- .Ks.rm}ymJ.g*gu_ws sp.

| |6 L

Xenoch1ronomus (anceus group)




- TABLE 2.7:71 (Continied)

Arthropoda : R

(Order - Dlptera)
S1mu]11dae

Ephemer1dae“'

| Hpgm |

LeP1d0ptera)

' Pyra11dae

Mega1optera)

¥

‘: _Libé1]qudaé3& '

P]ecoptera)
Capn11dae

Tr1choptera) |
HydrOPSych1dae '

,';Hydrqpti1idae

(Continued)

yl;'

{(\ ) :
v o

o -
P

© Stenunema, sp

| ;-,sjﬁ¢r{f;ggg;;; ;- -

- _-TetraQOneuriavsp. .

Alocapnia sp.

' CHEUmatOpsyche'sp;:

'-_XQEQEELL_ sp o le
'-'95x9£h1£1 so. 1




TBLE 2.7-71 (Continued)

PhyTum s;gla§§ ;

Arthropdda' '
~ Insecta
(Order - Trichoptera)

Leptoceridae...

Coe]éﬁtgrata_ B EREERC
' Hydrozoa

 Hydridae ...

Moltﬁgca

GaStropod&f

| _ Ferrissia sp.
Planorbidae; ..+ . ...

Pelecypoda.

- Unionidae

(Continued)

2.7-299

~ Athripsodes sp.

'iCZﬁné]lu$\§p;   57'f"°"

Gehq$ ahdﬁ$pgqje$7> f e

.. Psychomyiid Genus A -

Clavidae . .

 Cordylophora sp.

' ;v;.erauluslsb.

‘COrbicu1i4qe ,;_ -

. Corbicula manillensis

Quadrula pustulosa -

| |5f




CTABLE 2.7-71 (Continued)

- Phylum . Class - Family A, Génu$;éhd;$péciesf'f o
Nematoda o - e T
| Secernentea

* Diplogasteridae - R
S . Diplogaster sp: " -

P1atyhe1m1nthes a ‘ R
' Turbe]]ar1a

* Planariidae n
- Gurtisia sp.
~ Dugesia sp.

*C]ass1f1cat1on of macro1nvertebrates is based pr1mar11y on Nard H B
- and Wh1pp1e -G. C., Fresh-Water B1o]qu, second ed1t1on John W1]ey & w0
Sonc, Inc » New York 1959 ) L

. | _ | 2.7-300




‘ TABLE 2.7-72

RELATIVE ABUNDANCE OF BENTHIC MACROINVERTEBRATE SPECIES COLLE ?ED BY DREDGING ON EACH
SAMPLING TRIP AT THE CLINCH*RIVER FROM MARCH 25, 1974 THROUGH APRIL 16, 1975

Relative Abundince (%) : : . -
March 25 ! Rugust 267 - I - .
and e Wi and : . L ' . e :
Species March 29 June 1.. > . Julyi2s o . : Yovember 21 ;. January 14 - April
ANNEL [0A _ o ol : ' B a
Aeolosoma sp. . C -
Branchiura sp. : 1.0
Chaetogaster sp. - ‘ -
Limnodrilus sp. ’ ...
Lumbriculus sp. 2.0
Naidium sp. : ' .-
Nais sp. v _ 41.6
o Tubifex sp. _ --
3
(c'; ARTHROPODA o . :
-~ Allocapnia sp. e .
. ’ Athripsodes sp. : . --
Bezzia sp. . e
Calopsectra sp. . . - T
Cheumatopsyche sp.' S o .;-
Chironomini sp. . e
Chironomus ‘sp. T
Cladotanytarsus sp. . - --
. -Corynoneura sp. o e
Cricotopus sp. _ : S
Crzgtochironomus sp. - o -
Cyrnellus sp. = . e =
_Dicrotendipes sp. :f o 1.0
Dubiraphia sp. -
Epiococladivs sp. . - . =i
Eukiefferiella sp.” = . .. .ew o
.Glyptotendipes sp. S 3.0 .
Harnischia'sp. ’ . o



o .
/ '
: 'Illl Yy,
N .

i

TABLE 2.7-72 (Continued)

4 - o Relative Abundance (%)
‘March 25 - I ‘ﬂugust 26 . .
- and . o . T ' o ‘and.. : b : o S
Sgec1es " March 29 June .1 ‘June 26 - July 25 A¥gust 28"  September :25. . - November 21 January 14 - April 16 " -

ARTHROPODA (Continued)
- Heterotrissocladius sp. = - B
Hexadenia. sp. RN SIS DY I
Isotomiirus $p. - - S e e . (
Larsia sp. . . o o - "5.,' T e e S0 . 0.2 Ceen : '%
CLirceus sp. v G o o ee e "_ ST e R . i
Microcricotopus bicolor .  ~ 1.0 R i : Sl
Microcr1cotbgus7sp.‘,'- R
Micropsectra’sp. - - .
Microtendipes sp. » --
Mystacides sp. - - e
Natarsia 'sp. -- R e
L Neumania sp.. © . - . 7. e
~-Nilothauma sp i 1; e
Orthocladius . sp.~" S -
JOxyethira.sp. - o0 o
Palpomyia $p. - ‘ o e
Parachirdnomus sp. . ':' L .-
. Paralauterborniella sp. - P Y
‘paratanytarsus'sp. . - el
" Paratendipes sp. '_' . '; 7.0
. Peniéneura e’ e
" Phenopsectra sp.. ,*_f R Cln
: Pglxpedi]um (scalaenum type) : .17.8_'
Polypedilum sp. Loesr
Procladius sp_

.v.‘.-l ' -a .. - : » - ’:. 0'2 .
0.6 . 05, 25 W RENTEER B §

208-1"2

‘o6l tady



Sgecies o
ARTHROPODA (Continued)'

. :Psectroclad1us sp.

Pseudochironomus sp.

- Psychomyiid Genus A

Rheotanytarsus exigus
Rheotanytarsus sp.

" Sialis sp.

. Simulium sp.
Stenochfronomds sp.
Stenonema. sp.
-Stictochironomus sp. -

_,;Szncl'ta sp.

" Tanypus sp-
- Tanytarsus sp.
. Tetragonguria sp.

:.iThiendemanhimzia_sp.'_3"-

Tribelos:sp. :
. Xenochironomus (Anceus group)

. .,Xenochironomus sp.

COELENTERATA'

'-nCoerloghora sp.

.- Hydra :sp.

MOLLUSCA- -

~Corbicula sp.
Quadrula sp
Ferrissia sp.
Gyraulus sp. -

TABLE 2.7-72 (Continued)

Relative. AbundanceAj%L

March 25 ' 7T August 26
and S . .. and

November 21

January. 14

April 16

‘March 29 Jume T June 26 July 25 . August 28 ' September 25

iy

OGN
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TABLE 2.7-72 (Continued)

~March 25

-Species

NEMATODA )
Diplogaster sp.

NEMERTEA
Prostoma rubrum

PLATYHELMINTHES . -
Curtisia sp.
Dugesia-sp.
Phagdcata sp.

. Numﬁer*of organisms

*Colonial 6rgénism5‘pré§ent'but not

and

“March 28

Relative .Abiindance {3}

101

enumérated, so:re]éﬁiVe‘ébﬂndanpe-cohld'not-pé détermfned... |

“Jung 1 - Juhe 26 . . September 25 . November 21. . January 14  April 16

I tadv

a/al




| 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 July 25 . August:26: September 25 November 21 dJanuary 14 April 16 .% of
Species No. No./m’ No. No./m® No. MNo.jm® No. :No./n°  MNo. No/nl - No. No.fm” - No..-.Nos/m" M. No./n® No. MNo./m’ Total No.
ANNELIDA a5 3.4 24 78.0 72 485 51 3.3 15 1.8 141 1140 109 686 . 327 - 2057 158 100.0  19.4
ARTHROPODA ' ' _ o
Arachnida . e -- - - - - - —— aa .- P - - 1 0.6 - - <0.1
Crustacea S - e - e e e 1 0.8 106 e - - - a0
. Coleoptera -- -- . e - - e e -- -- L N I -- -- -- <0.1
Collembola . -- - . - - - . T - - 27 13 . - - -- - <0.]
. ‘Diptera .. 27 19.6.. 90 .§6.6 .65 43.8 . 63 49.9 . .40 3.4 . 23 181 - N3 7.0 247 1553 155 9.5 15.3
} Ephemeroptera LI 5 A 4 27 3z "2 e T T2 e o3 1as ss 3 170 dor 2.0
no Lepidoptera - e . e el e e L ISP EER I S .1
] Megaloptera - -- .. ea .- e a. L ee e a- - -- - e 1 - 0.6 - ' A
& CGdomata Tt e e e e T Tl e L et Fhee e il 06RO
8?' Plecoptera . -- T - -- - R 1 0.6 - <0
Trichoptera™ - .- - T 0.6 1 07 e S 10 08 4 31 .29 82 .36 2.6 45 283 . 2.2
' CCORENTERATA - a6 26 o o e w zear o2 ' % 289 s
MoLLUSCA 27 1967 N0 9.2 42 U283 .88 L7101 .15 17,9 % 282 Tels slas 484
NEMATOOA - .- T I Y T - 2 1 a2 8 5.0 067
MEMERTER e et e e e e T e e T g AR ¥ I )
PLATYHELMINTHES 1 0.7 L e TS SR Y TN BN RIS SR o ' " A
Totals . W00 7400 748 467.8 184t 128.0 218" W17 . 309 243.0 . 428 339.7° 914 5748
*Number per .meter squared computed from-th total. ﬁumb_er‘pe_r’- trip
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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 -T0 APRIL,16, 1975

Freqﬁency of Occurrence Sl L R
v,26 : Septernber . -November January.
: . 2 24 o 14 *Qr1] 16

Length - - . March: 25 - T
{mm) ‘ and 29 -~ June 1 “June 26  July 25
3 1 SR S S e 140 . 60

"34 4 239 B3 - 183 ©- 584 1,020
52 .6 . 38 - 63 83 1 24} .. 167 294
61 o9 : ¢68 68, ©o84 - 84 88 .- 1467
23 . .9 S8 U4 25 . B0 .36 2.

20 15 ﬁ18 23 4070 TV 36

.5 n e 8 S : 4
S I ¥ i 29 30 3 S -9

L2 1 2l a O R | . 12 -
R - o0 L 4 A0 oL

]

SRR DD o N s —

9UE-1 "¢

L OO RRANARAR OO R RLOWRON S SO
OO OO NOOLOVMOLIOWL

16%

13
l‘Qf78“.

Sty o aw am
Mean .. C 3.9
~ Standard Deviation . 2.09 - -

grady

a’hl



TABLE 2.7-75

PERCENT COMPOSITION OF CORBICULA SP. LESS THAN TEN MILLIMETERS

COLLECTED BY DREDGING ON THE'CLINCH RIVER

» 1975

1974 TO APRIL 16

?

_MARCH 25

‘Percent :Composition

Jahuary

. November
24

“Rpril
16

14

e X

September- -
25

- June 1

29

>*March'25

Ju1y.é5:

,June_26 t

" and

Length'
(mm )

N 76006565]352]]]]0000

.......................

o —

53092233]]4200030200

.......................

4225733]]1]0000000000

-0 —

956284299875]10:

36664725021.00000.

..0771.7.!50?_336550 2
.099.127291.4000000,.

=N —

0935]]06050000055000 .
]9944925]]0]00000000:

.]]3

.471666902752232000.00.

....................

—— N

470]6235930000000000.

‘154.&09..25020000000000
— NN —

OCNUVMMANDBNUNOSNNOANOOONSD O

....................

04688440404884000400

- .50505050505050505050

....................

01122334455667788990.
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THREE MOST ABUNDANT BENTHIC MACROINVERTEBRATES COLLECTED ‘BY -

DREDGING ON EACH SAMPLING TRIP AT THE CLINCH RIVER FROM

MARCH 25,

‘Collection Ddte'

March 25 and 29

June 1 -

.JUheIZB_’

August-26 and 28
o September 25

November 21

1974 THROUGH APRIL 16

1975

1L
2. _ .
:"3fjﬁLumbr1cqus sp:.%j,me-'”

R W —

Corbicula sp. -
.- Hydra sp. . -
. _Limnodrjlus“sp._,.'

QQIEIEQlQ;Sp;~ s
Glyptotendipes sp.

. Corbicula sp. - =
.. Limnodrilus sp.- ‘ 6
‘ Po]yped11um (scalaenum type) '

" (Continued)

'
Y

2.7-308




Collection:Date

'January 14

April 16

2. Limnodrilus sp.
3. Dicrotendipgsjsp.‘.-l

KA AR D I

XN

iculasp.” "

Corbicula sp.

2.7-309




OLe-£-2

""%«a.w“’ ‘

TABLE 2 7 77

SPECIES DIVERSITIES* FOR BENTHIC MACROIVVERTEBRATES COLLECTED BY DREDGING
AT THE CLINCH RIVER - MARCH 25 1974 . THROUGH APRIL “165 1975

March 25 and 29

. June 1

Jﬁné 26

July 25

August 26 and 28
September 25
November 21°

January 14

“April 16

Mean**

0.81 .

*Ca]cu]ated from number of organ1sms per square meter . . i o S
| **Station at which no organ1sms were obta1ned (1nd1cated by dashes) are not' i cluded in‘the calculations

0.31

0.36° 0.47 -

Transect 1 Transect 2 Transect-3. o Transett'd " Transect 5
Station Station - Station ©.i7 Station - ~ Station . L
0.00 © == 0.00 . 0.00 © s 190 1.0 0.00 075 0.62 i 081 0.21 0.00 .- 0.43%
133 070 -0.00  0.68° 0.31 0.00 0.80 0.62 072 0.6 1.55 .0.77 0.8 .- 085 0.7
. 0.69  1.28 0.64 0.00 0.69 1.17 _"1.16_ 0.00 '1.96 ‘ 1,63 1.6 023 064 0 0.87  -- 0.86
100 126 0.0 0.00 b 173 100 = 133 1985 1.6 0.43 70.24 0.00 . 0.60  0.86
0.88 0.80 1.71 0.3 - 1.5 .1.03 0.00 0.74 0.00 1.03 --  0.66 1.3 -- 083
0.21°0.64 0.00 0.00 -- 1.3 1.2 0.00 0.9 0.49 1.53 0.0  -- 0.00 -- 0.5
0.92 1.85 0.25 0.7 110 1989 1.26 0.00. 1.80 1.61 1.65 0.2 o.64" 0.5 0.0 096 -
0.86 0.90 0.1 0.5 0.0 2.32 - 2.09 ‘1.29'4-1.51: 235 0.2 058 1.26 - 1.95 157 120--
1.26 .40 0.07 118 0.26 210 171 0.15. 2.33 135 0.76 0.34 0000104 0.00 0,98

0.25 134 1.d6 126 f0.45 o,

f;mean'species'diversitiesf

i tady

9/R1



DISTRIBUTION OF BENTHIC MACROINVERTEBRATES BY SEDIMENT (PARTICLE) SIZE*
MEAN NUMBER PER STATION** AND MEAﬂ NUMBER PER HETER SQUARED .
MARCH 25 1974- THROUGH: APRIL ]6 1975

March 25 ] . R S : Juné" 1 .
Gravel ° ' Sand fine. Sand o “Gravel - . Fine Sand -.
2, e T, 2 > ZDE 2ang

p
=
o
3

X_ No./m “X_ U Nofm _X.  No. [m
Coelenterates 0.0 0.0 0.0  0.0° 0.0 0.0 - . 7838. 743 a1,

Annelids 0.3, 2.8 0.0 00 5.0 4752 o 148 139.6

Chironomids © 6.1 "57.5 - 0.0 0.0 55 7 5139 . 2% 2056 - 0.3
Mollusks - 2.8 26.4 2.7 254 05 47 w23 2Ly
Wy 28 e b e '~Sgptember 25
Gravel - Sand. _ Fine Sand Gravel . .~ E Sand ‘
X No. m? X No. [mz X No.‘(m? L X No /m X No jm

Coelenterates 0.0 0.0 ~0.0 0.0 0.0 0.0 .00 00 Y00 jfo.o

Annelids 1.1 104 1.0 9.4 130 26 . 03 2.8
Chironomids 5.3 50.0 '," 1.0 éa& 15.0 +141.5 “;vliﬁ 1{1§L%l. P 3
Mol lusks 58 547 © 9.6 9.5 1.3 123 . - 33 a1 3.2 EERI
January 14~ © "'.'_:“: : - ':‘ Apr11 16
Gravel - Sand’ T Fine Sand. 7 Tigravel *. 77 Sand”
K el X Mo K. fosmd X Noed T o
Coelenterates 0.0 0.0~ 0.8 7.5 © 02 ' 1.9 . 120 M3z 1.3
Annelids 0.5 47  I5.8 1491 438 413.2 8.5 802 1.0
Chironomids 0.0 9.3 T0.8 | 7.5 32 3208 . 15 142 '

Mollusks 71.5 674.5 " .69.3 653.8 4.8  139.6 256.5 2,419.8 "~ 77.3° 729.2 .

*Categorization of sediment according to particle diameter: _gravel"(1.70 -to_ ?5.6 mn);_v sarid'v(O'.ZS to
and fine sand (<0.075 to 0. 25: mm). . o

**Mean number of orgamsms “for. station categorized by spec1f1c sed1ment partic]e d1ameter . . e
Mean number converted to number of organisms per meter squared. o )

2.7-311




RN ST KA NS T

March 25

mg/m2

Transect

—_

o s W N

Samp1{ng
. Mean

426

28

5,355
4,682
5,502

3,198.6-

e

TABLE 2.7- 79

BIOMASS OF BENTHIC MACROINVERTEBRATES COLLECTED BY DREDGINGTE'
COMPOSITE ASH- FREE DRY NEIGHT BY TRANSECT
MARCH 25, 1974.THROUGHVAPRIL-]6,,]975

June i

mg/m?

n

32
69
7,851

4,488

2,522.2 .

" Jine 26

mg/rn2

' Januarg 14 Apr11 16 .Tran§é6t e

July 25 o !
< mg/m? Mean i

fSeptémEéflzs'
mg/m? i PP

11,533
5,197
1,731

6,013
9. -

4,913.6" -

3,699 . 2,710,0 L5 992

4,790
o 183 306 3075 a3 13,405
73 34630

6219 7915 4,706, A
o563 383 8986

252 6,366 365 15,440
13,290 . L& o 23 :

T 961 Ltddy



- TABLE'Z. 7 80"

* BENTHIC MACROINVERTEBRATE SPECIES* COLLECTED INTHE 1_f._ P .
CLINCH RIVER BY ARTIFICIAL SUBSTRATES - JUNE 3, 1974 | S s
' THROUGH MAY 28 1975 |

Phylum Class  Family = Genus and Species
Annelida S : B : ' e
Oligochaeta

T "tumbkf‘uiusf$p.-;ﬁfﬁ
Naididae" o o

Tubificidee = |
 Limnodrilus sp.

Arthropoda o
' Crustacea
(Order - Copepoda)
(Suborder - Calanoida)
D1aptom1dae

. _ Diaétohus sp.
(Order - C]adocera) | S
~ Daphnidae’ : D
_Daghnié'sp.
Sididae ' |
B ~ sida sp..

(Continued)

2.7-313 : o j; .




Phylum . lasst oo family Lo
Arthropdda . '
Insecta
(Order - D1ptera)

o Ceratopogon1dae:

e;Heterotr1ssoc1ad1us sp

~-a:;;Labrund1n1a sp

>_Lars1a sp
'*f;gM1crocr1cotopus sp

 M1cropsectra sp.

}0rthoc]ad1us sp

~Parach1ronomus sp.

;Parametr1ocnemus sp.

.'Pentaneura sp

(Continued)

AN
i

i

‘ '- - 2.7-314

B Phaenopsectra sp




Phylun = Class” . ~Family . Genus and Species

ArthrOPOda | - ' B -. e C . ] - " w’
Insecta : , o ::: f ﬂ{fegﬁi ‘ ' R
(Order - Diptera) | E T
Chironomidae. . &

RERE T . Xenochironomus sp. " . |-
"fﬂfqégzmpididae LT e
BEpS ‘ :Hemerodromiagsp,f'

(Order - Ephemeroptera)
ER Caen1dae D
'..,;f L | Tritorythodes'sp{

*fq*Heptageniidaé o )
- _" ' "w”T:'Sféhdnemé'Sp;
 Leptophlebiidae o
P : Leptoph]ébia sp.
(Order - Odonata) o - 6
Aeshn1dae e B

Boyeria spl'*
(Continued) =

2.7-315 o | | .‘II'




'
&\y 4

- TABLE 247480 (Continued) -

Phylun  €lass * Family © ' Genus and Species

Arthropoda . |

| Insecf& _
(Order - P]ecoptera) o
' ' Capn11dae -ftl RO R R

(Order - Tr1choptera) ”_: ,
S Hydropsych  ae' e

”Cheumatopsyche SP43  '

| Mydroptilide

Leptoceridae T
aon ~»:ﬂ*“’ﬁAthri9§Qdes SP-

"7 psychonyiidae

” xrne]]u sp
Polycentropus sp.-

'Psychomy11d Genus A

Bryoioa e
CEctoprocta .. - o
" Lophopodidae |

Pectinatella sp.

Coelenterata o -

' Hydrozoa -~

o davike
| Cordylophora sp.

(Continued) -

2.7-316




TABLE .2, 7-80,(Continued) o .

P
el

Phy1um -Class .. .. Family fﬁf5¢:eenus'and_sg¢§iés _- 
Coelenterata | | .
~ Hydrozoa -
' Hydridae . . .. . =~ ..
Mollusca e I
V Gastrdpdda o i

Ancylidae, ...

S _‘Férriésiazﬁpﬁf' ) ,:i"5 "
~.....Planorbidae o o

R M sp.

Pelecypoda R
. ... Corbiculidae ‘ o _ B
‘ o _”_ " o :‘Corbjcula sp, o IR '_. 3g~
Némat@da _;;h} H]¢ ; - L »f’.. B - o s
| Secernentea -, . . S B !

' L ,:DiplogaSteFidéé i _

... .- Diplogaster sp.
Nemertea L

Prostoma rubrum

p]atyhelmintheébu‘.
: Turbellaria
Planariidae
' .QU_M sp. , ,
Phagocata sp. B

*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 | | | | @




July 25 9 | B August 9 -2 B September 26~>'

No. ~ No./m .. _No._ No /m ;_;c

Ephemeroptera . . 3¢ - - 11 |
Tr1choptera ”'}{5";&.1f'18f‘~
 Diptera '368;‘ “1,306
Annelida | 329;;‘e:1.168_

_ Coelenterata 154. . 547
Mollusca , 3. 45

Total 3,005

- November 20 2 '*-_Januany 15 & 17
c-No. . Noa/mS No No /m

‘_'EpheMeroptera' 24 .43 ;‘ . 5',».‘ _ 11“‘_
_ vTriChoﬁte?a 323 585 .35 g 77:_ - 3 ‘ B
Diptera: 681 1,285 130 276 408 s |
Amnelida 48 87 170 369 642 1,163 |-
Coelenterata 3,026 5,488 422 918 2421 4,3 |
Mollusca 16 - 29 2. 4 .18 33|

Total 7468 - 165 6,430 |

2.7-318




TABLE 2 7- 82

BENTHIC MACROINVERTEBRATES —’ARTIFICIAL SUBSTRATES |

" “IMPORTANT ORGANISMS FOR’ ' & BAT B

AND TOTAL NUMBER PER’ 'STATION' COLLECTED IN’ THE CLIVCH RIVER' R
JULY 25 1974 THROUGH ‘MAY 28, 1975 - ‘:-;~»:;; it B

‘ COLLECTEDtJULY 25,_-~‘7"5'1

;7 Transect 1. © 2 Transect 4 kg _Transect 5.
Nearshore H1dchanne] Nearshore . Midchannel. Nearshore . Mldcha r ;
Genera .- Station Statiol Station.y -_Station '”,;;-_g Staﬁon Statm

Di c'rotghdi pes

A8 ©.51
Nais 46

5 18 R
Hydra 42 15 3 o 7m

Stylaria o o w3 Y g _
© Glyptotendipes 6 B 3 T s
Corbicula’. S0 0 8- - 2 .3 0 e

COLLECTED et 9 \‘ o : . ] o L : :‘;f
Mydra . 90 - 250 - 350 - 60 2212 e 7R N
Décrotendige Y Y 52- 6 8 .. B2 33
sxchomx11d 3 0 I A L, :
Mais . RS 2 R E

Corbicula 0 o w0 2 4 .0

- COLLECTED SEPTEMBER 26
Hydra 7484 I 94 - g6 T 266 602
ais mo 2 190 . 83T o o o

-

Dicrotendipes 29 S 38 N 8_3 5 e a2 o4

Psychomyiid 54 2. 8 55 ° 64 23 4 _
Corbicula 2- 0 5 29 3 9 M3 {

(Continued) N

2.7-319 ' - ‘




Genera

P L R A RRCTR

Transect 1

TABLE 2.7-82 (Continued) - .~

- COLLECTED NOVEMBER 20

' Transect 4

Transect 5

Nearshore Midchannél
Station . _Station

Nearshore . Midchannel
Station  ._Station

Nearshore “Midchannel’

Hydra
Dicrotendipes
Psychomyiid
'Cricotogu§

Corbicula °

deré .

Nais®

Dicrotendipes -

Hydroptila

Cofﬁicuja

. Hydra

Nais

Cricotopus .

Parachironomous

Corbicula

1,128 838
39 . 32
2
0
.

.6 o o

0

22 . .74
16 ..;_A‘J-‘b5.
4 R ._,]--

98 822
154
1

52
12
.

COLLECTED JANUARY 75.AND 17"~

T2z wa

58 a3
o ”§
2 o
v e

COLLfoED‘ﬁAY 28
826 540
124 0

100 L 150
e g

290 21
9 0

*Substrate could not béﬁlpcated:af the end of the .exposure period.

Station = ' Station _ ‘Mean
6 . 13 . 504.3
1 ' 67.0




TABLE 2. 7-83

BIOMASS OF BENTHIC MACROINVERTEBRATES COLLECTED BY ARTIFICIAL SUBSTRATES
COMPOSITE ASH- FREE DRYL' GHT. BY TRANSECT
©JuLY 25, 1974 THROUGH,MA> 28 1975

, _ Ju1y 25 'August 9 September 26 - November 20 January 14 -and 17 "'Hay 28 _
__Transect ‘ mg/m mg/m? B mg/m -z'A; 'mg/m o - -mg/m - mg/mz Mean

1 Nearshore 185 83 es 30 S 260 s
1 Midchannel 302 152 8% R 372 .: _ _ '54j 203 3332 7

4 Nearshore . 635 a4 S7es o Ceto - MP o lssg o eal7

Midchannel . 266 509 e 639 - 17 7330, 453.0

lee-L2

5 Nearshore 537 535 - .63 7 Ual U issit goa
5 Midchamnel 458 . 580 . 602 . 45 . 78 - 393 . 42903

Mean . . 397.2 580.5 - 723.2° . 57620 . EQI0S. %;557ﬂo"

“*Substrate could netlbe located at thezehdﬁpflerOSure;ﬁeriod¢§';g:=7:




AT,

i %
oo
e

TABLE 2.7-84
BENTHIC MACROINVERTEBRATES -'ARTIFICIAL SUBSTRATES

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

July 25 ‘ August 9 September 26 y November 20 January 15 & 17 May 28

Transect No./m? -_d No./m? - d -No. m? 4. Noym’ 4 Mo [ 4 No;/m~ [
1 Nearshore . 3,34 154 11,272 0.61 6,512 0.75 13,702 0.52 1,860~ 1.21 13,230 0.2
1 Midchannel 2,660  1.46 3,512 0.70 2,891 1.58 9,807 0.38 924 0.58 20,928 :0.19

4  Nearshore . 1,830 1.90 © 4,742 077 5,598 1.74 5197 2.06 - 1,83 1.85 11,750 1.0l 6
4 Midchannel 2,704 1.37 1,793 1.66 3,425 1.87 10,312 0:64° 2,122 1.35 8,219 10.95 .

5 Nearshore 5,301  1.49 25,825 0.36 .4,990 1.5 2,370 2.03  *  * 7,274 175 |

¢ee-L"2

5 Midchannel 2,748 1.69 - 11,011 0.4 8,085 0.87 - 3,451 ‘1.77 1,697 1.5 3,641 " 1.40 _

Mean 3,097.8  1.58 9,692.5 0.75 5,245.2  1.40 7:473.2 ° 1.23 1,887.8  1.31 10,840.3 :0.92

e

_ »*SubstrateEcpd]dAnot_ﬁe'1oce§ealét.tﬁé?éﬁd;df-e'”ﬁ?ﬁﬁéfberidaj"




| 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

Lenéth _ Frequency of Occurrence _ .
- {mm)- . < onJulyd26 Yo TAuguste9 - . “Sépteiiber 25 -&726: November 20 January 15 & ‘17 May 28 .-
B B 4 - B o ]
12 37 64 . n -4 1
5 ' 6
5 5
2 3
e 9
1 3

£28-1°7

VIV VWO N N O ord b WWNnD—= — O
O VO Lo mOowmO n o ;o U o't O Ure »n
.

Tota]
Mean i .
‘Standard Deviation

Exposure Period
_(days)




vee-1'2

*ExposurefPeriod

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

Length ' —_— , Percent Compos1t1on o I 2
(mm) " July 26"~ August 9 September 25 & 26 November 20 January :15 & 17 May
| 0. | 3,
4. 3.
'|7 ~90.
17. 20.
“10.
.30,
1

~nNy
(=44

0.

0.0 - 4. -

 83.6 . . - 52,
21.7 16
8.7 10.

1.5 '
4.3
1.5
_b 7.2
0.0
1.5.
0.0
. 0.0
0:0-
J0.0.
010,
. 0.0
Lo 0.00
0.0
0.0
0.0

o
(=}

w
o

oo o030 o © .o o
oFol 0 o 00 0.0 0 o0 ©.O

O UO Lo VO YO Lo UEo oo ! oOvL o Ww
O OO0 00O D00 OO0 V®oEONN® O
00 0O 00 00 00 0000 B o bR NNl D

OO OO0 00000000 00

p— . .
O W W 00~ NV OB BWWwN NN — 2O
P . . . . . N N by . . . P . . . .

‘oo oo oo o"oooodso«oo‘s:o;a\:»mw_
0 0 0O 0 0000 000N WWOO B B

0o 0o 00 Q0 9000000 s

0.0 0.0 0 0 0000 Q00 o
0D 00 00000 0d o B - &

(days) - .53 4546 . 47 . g5 a2

9761 LLady



General
Category

Game

Forage

Rough

femily

Centrarchidse

Parcidae
Percichihyidan

Atherinidae

Clupeidae

Cottidae
Cyprinidae

Percidae

Catostomidae

Clupeidae
5"prin1¢ee
Hiodontidae
lctaluridaé
sciaenidae

*C!esstficauion is based on Bailey, R. M.
Canada, .third efigiow American Ftsheris

TABLE 2 7 87

EMUMERA!ION OF FISH SPECIES* COLLECTED
E& THE CLINCH RI?ER

Genus and Species
Ambloplites rupestris
Lepomis auriius
Lepomis macrochirus
Lepomis megalotis
Lepomis microlophus -
Micropterts punctulatis
Micropterus saimoides
Pomoxis annularis
Perca- flavescens
Stizostedion canadense
Morone chrysops

Morone saxatilis
Labidesthes sicculus
Norosoma cepedianum
Zorosoma petenense
Cottus carolinae
Hybopsis storeriana
Notemigonus crysoleucas
MNotropts ardens
Notraois atherinoides
Pimepha}es;notatus
Etheostoma blennioides
Percina caprodas
Carpiodes cyprinus
Hypentelium nigricans
Ictiobus bubalus
Moxostoma carinatum

. toxostOﬁa duqueﬂnei

Hoxostoma erythrurum
Alosa chrysochloris
Cyprinus carpio
Hiodon tergisus

. lctaturus punctatus

Aplodinotus grunniens

et at,

MARCH 28, 1974 -

Comman Name .

Rbck bass
Redbreast sunfish
Bluegill

tongear sunfish

- Redear sunfish

Spotted bass ™
targemouth-bass

" White crappié.

Yellow perch:
Sauger

White bass
Striped bass -
Brook silverside '

_Gizzardvshad'

Threadfin shad
Banded sculpin
Silver chub

Golden shiner
Rosefin shiner
Emerald shinﬁr
Bluntnose minnow
Greenside darter
Logperch

Quiliback carpsucker

" Northern hegsucker
" Smallmouth buffalo

River redhorse
Black redhorse
Golden redhorss
Skipjack herring
Cérb

Mooneye

Channel catfish
Freshwater drum

TOTAL

2.7-325

JANUARY 17,

No. Co]]ected

LR TN TSYR ¥ 7 I TS

¥4 oa

August 1976

1975

Total No. No. Collected
Collected Electroshocking Gi1l MNetting
13 13 0
5 -4 1
79 n 8

2 ‘2 0
L8 4 0
RLES 14 0
‘20 19 1

3 ‘2 1

2 "2 0.

18 1 ST

19 17 RIEN

1 ‘0 a
-8’ .8 0.
28 SR AL] 90
383 03 280

7 -7 0.

] 0 A

6 6 0"

v B To
154 158 S0
7 BT Cof ]
i o 0

5 £s L0

i g 1B
2 o 2
n T8 3

6 A 5

2 S R
50 - 39 "o B
74 2 72 .
33 2 12
16 7 9
2 0 2
20 12 8
1,134 654

480 .

. A List of Common and Sclentific Names of Fishes from the United States and
s Society Special Publication No. 6, Washington, 1970.
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TABLE 2.7-88
FISH POPULATIONS*
'RELATIVE ABUNDANCE < CLINCH RIVER
COLLECTED MARCH 28, 1974 - JANUARY 17, 1975

_ _ o Percenfaée'of' o Percentage of
Species o ‘Number- - - TJotal Number o fWeﬁghtgﬁgrams) . Total Weight .

GAME: .
Rock bass 13
Redbreast sunfish 5
Bluegill o n
Longear sunfish 2 -
Redear sunfish | 4, '
Spotted bass 14] E
Largemouth bass 20
White crappie -
Yellow perch -

O oM o o

928-172

L

L

Sauger »18   |
~ White bass 19
Striped7ba$svvz;» v- 1

O = - ® O a0 0N —
O N W o w s d N s

SN O N W bR v R L

e ko o s

FORAGE - = = -
Brook silverside’ 8
Gizzard shad - 128
Thfeadfin shad . .':383

<01




Lee-L2¢

Species =

'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 redhorée
Skipjack‘hgrring
Carp

Mooneye

Nuhbef

—_ 0 N

154
17

14

n

50

74
.33

16

TABLE 2.7-88 (Continued)

Percentage of

Percéhtage of

oo o =
DO O NN

N IS BT T N PO N

Total ‘Number

Weighit : (grams)

48
o231
32

- {25318.
824

- <0.

o
- <0.
<05
0.
<0.
<0.
.0,

w® e

G O N NN -

Total Weight




826-1°2.

T
£

TABLE 2.7-88 (Continued)

: S .Percentage-of - , : Percentage of
.Species ~ Number ‘ Total Number v ‘;,weight Ggrams) R Tota1~Weighﬁ_ .
ROUGH (Continued) | RESR o -
Channel catfish . 12 1.0 3,065 1.6
Freshwater drum . - 20 , 1.8 o 1,823 _ro-
CTOTAL. 1,03 . - 1000 188,247 . 1000

*F1sh were obtained in e1ght e1ectroshock1ng and eight gill nett1ng collections. Total duration.of = :

.gil1l netting was 44 - 60 hours per station. ‘Nets-were set~for-1 - 2<hours per 'station on- ‘March: 2835

‘‘‘‘‘

and 29, 1 - 3 per station on May 31 and June’l, 17 - 21 hours per station (overnight setting) on .
June 24 25 and 26, 2 hours per station on Ju]y 24.and 26-and ‘August 28 and 29, 17 - 25 hours per

'station (overn1ght sett1ng) on September 25 and 26 and- 2 - 3 hours per stat1on on November 20 and- {'

January 17




TABLE 2.7-89

'FISH POPULATIONS o
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
. ey 23, 3 Jume 24, 9. 27, - Sept. 23, '
-Mareh 28 3 June 1 25: : . “ond 25 and 26 . Nov. 18 and 20 216 Jan. 15 and 17
. 13 o ] t t % elght--~ 3 of- -~ Welaht - %0 Welght: - fof oht 0 ;TQEQ T of 513\7"%'
Species {graws) wefgnt (grem) Weight {grams) Meight (grems) grels) Weight  (orams) Meight " (grams) Meight  (grams) \Metght  (grams) Meight
Rock bdass - - - C - 210 - 0.3 .- e 3 2.4 75 0.4 - - 278 1.3 128 0.6
fadbreast sunfish - - - - e - - - -- -- 2 1.6 - - ] 0.2 7 0.4 .
Sluegfll . - . a6 0.4 1,082 2.2 » 0.9 ns 2.3 708 3.4 - - 2.4z 101 K 0.3 -
Longesr sunfish  °©  =e - - - 05 0.2 - - 8 05 - e .- - - - - e
Redear sunfish - - -- -- 240 na - - - - -- - - - m 1.3 - .
Spotted bass . - - - - - T e 3 @ - . - e 6 0.2 3 0.2
Largemouth bass - - : 208 1.5 133 0.6 540 “r 5. 20 “ 0.2
, Wnite crappie - R - -- - T - - 270 1.3 8 <0.1
Yellow perch - .- ‘
Sauger 1,245 15.0
!\J White dass 545 . 6.5
~! Striced bass e e
N Brook silverside Se e .
O " Glzzard shad B " T X I
Thiesdfini- shat . CoamL 22
B BN Banged ‘sculnin . S e
Silver chut oWt e ,
- Golden sniner e e e - e L e © e -
Rosefin shiner . . - - - - - - Y.
imerdia shiner - - - . EE” B 5 T -
8luntnose minnow - B e - Ca - L.
‘Greensige darter - w e - e - e
Logpercn e e -~ e ea - -
R0UGH S - Lt T
Ouiliback carpsucker 810 - 9.8 . s80 | .2.8 6,385 - -
. Northern mogsucker e T Tae ek el i 270 6.5 -
".:Smallhouth buffalo R T | % 1 2 - - -
River redhorse - L e 6.3s0 u - -
" Black .reghorse - i : X e - -
- Golden rednorse cee e 1,619 . - 2,630
" Skibjack nerring 5,270 .63.6 . owy e
Car I o C 139 - ideas
mooneye . . 'k87_0" )
Channe) catfisn - £165
Freshwater drur - :
Tota) “8.29¢ 1357 -




AT A

TABLE 2 7 90
FISH POPULATIONS GILL NETTING*

TOTAL NUMBER AND DIVERSITY INDEX OF FISH COLLECTED PER_SAMPLING“STATIONR
COLLECTED IN THE CLINCH RIVER - MARCH 28, 1974 - JANUARY I7 1975

- Side Transect 1 Traiséct 2 ° _ Transect 3 Transect 4. . Transect §

“--of River* - [eft Right [Left™ Right [Lefe*™ Right . 7T . Right. [eft  Right

Specles - T R PR
GAME _ _ _ : .

Redbreast sunfish 1 - S Ee e e

Bluegill. . 1 S N L

Largemouth bass e ee - - e 7: --

White crappie . - e B .

Sauger 3 2 -2 o 32

White bass ' L - -3 e

Striped bass B R - -~ =s o
FORAGE . o

Gizzard shad . - oS- e 2 R

Threadfin shad 15 26 28 6 12 3

Stiverchub .~ ' -- < -- -- | IR
ROUGH L ) ‘ _

Quillback carpsucker - .= 3 LI | -

smailmouth buffalo - -- .= == - T R

Northerﬂ hogsucker TR I Dlee oo

River redhorse - e en -- - 1

Black redhorse . 1 -- -- U e e

Golden redhorse 1 - -- T2 2

.Skipjack herring 8 -3 . w7 4 6 5

carp e e 1 - 4 2
Mooneye L2 - 1 - 1 -
. Channel- catfish -- -- 3 .- .3 --

Freshwater drum 1 1 1 -- 3 --
Total . o B4 a1 7 54 16 . 8 59 73 .60
Diversity Index .79 0.90 157 .63 216 1.0 0.83 120 13 L4l

*Total duration of gill netting was 44-60 hours per station. Nets were set for 1-2 hours per- station on:
March 28 and 29, 1-3 hours per station on May 31 and June 1, 17-21 hours -per station (gvernight settinq)
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 (overnfght setting) on September 25 and 26 and 2-3 hours per station on November 20 and. January 17

**Left and right sides of the river as oriented downstream
Right side of midriver sand bar

6111 nets set across mouths of creeks on March 28 and 29 and from shore toward midchannel during the
other samplings.




TABLE 2.7-9

FISH P ULATIONS ELECT 0S OCKING

TOTAL NUMBER AND DIVERSITYIINDEX OF FISH COLLECTED PER SAMPLING'STATION
IN THE CLINCH RIVER - MAY 29 1974 - JANUARY 15 1975
Side Transect 1 * _Transect 2 Transect 3 Transect 4. Transéct]S
of River* - Lleft Right Left Right Left Right _** ~ Right [left Right
Species Lo ST R L ) e RV B A o e
GAME ' ‘ _
Rock bass -- 6 4 -- -- - =L
Redbreast sunfish " 1 2 e e ee e e
Bluegth, - w0 9 7 4t 15 6 -
Longear sunfish - | R R T
Redear sunfish 1N -— -~ -- - -
Spottéd bass 2 2 2 3 - -
Largennuth bass 1 2 C2 -- 9 1. --
White'crappie -. R - - -- --
Yellow perch - - - --
o . o N 1 . -
1 - 1 1 1 2 --
Bfobk'silverside. -- -- 4 -- -- -- --
Gizzard shad_ s 1 s 2 w13 2
Threadfin shad 2, n 2 10 26 &
Banded: scu]pin: 3 - 2 - -- 2 -
Go]den_shiner‘ : - | B -- -- - 5 -
Ro's',efi'n-shivngr S - -- - - 1 I
Emerald shiner - . 8.+ 4 . 4. 13 . 18 98 . 1
Bluntnose minnow 1. 1 . 1 3 3 -
Greenside darter -~ -- -- - 1 == T
Logperch - : L 1 --. -- o -- 2 -
ROUGH _
Quillback carpsucker — 1 - . - e 1 e i
Smallmouth buffalo 1 1 . - 1 e o1 1 R TY a
River redhorse ‘ - -~ 1 -- -- - - - - - : I
Black redhorse - - - - 1 - -- - - —m 'G
Golden redhorse - . 1§ - 2 2 4 2 4 6 3 v oe ’ ;
Skipjack herring G e e e e e e s 20 s
Carp 2 - 6 3 3 - 17 Ty oty
Mooneye -- 1 3 1 e 2 - Qf ”w-47'
Freshwater drum 2 - 1 - 4 2 - - 1 2
Total 42 49 67 44 99 143 33 66 79 }26
Diversity Index 2.39 2.37 2.24 2.16 2.05 1.35 1.23 2.09 2.00 2.04
*Left and right side of the river as oriented downstream - 7

**Right side of midriver sand bar

2.7-331




TABLE 2.7-9

, FISH-;POPUL‘AT‘IONS - GIL!
TOTAL- NUMBER OF ISH COLLECTED ON EACH'LFIE TP o
COLLECTED IN THE CLINCH RIVER - MARCH. 28, ]974 - JANUARY 31975 %
March 28 . ‘May 31 June 24, - July 24  Aug. 28  Sépt. 25
Species . o _and 29 - .and June 1 25 and 26 -and. 26 and 29 .,and 26
" GAME o ’ o ' _ _
Redbreast sunfish - ) i : - R S
Bluegill el s R 2 T P '
Largemouth bass - 1;“ﬁ S R R ‘<~-;ﬂ
White crappie v - Ll e T - e
Sa.ug‘er" ‘ ' . . 2. ‘ ‘,2. .. 3 ',5: B 2. . . ";——_ 2
White bass : Vo ks T I Lo O 9"
Striped bass ) - o T . -- ‘.'1_ ;:'» . 1 K ' ,jf"l 
. FORAGE , ' , o o S
Gizzard shad ) B TR . o v"'iﬂtﬁ »
Threadfin shad 3 " 35 136 6 5 - 29
_ Silver chub C - - - s
" ROUGH. o , N .
. Quillback carpsucker o 1o 7 e e e
Smallmouth buffale . o S T S
Northern hogsucker . - _ . o 2. S L
River redhorse -
Black redhorse S - i e L N R TR
Golden redhorse DA 2 . 6 ".' o 1 -
Skipjack herrlng A 39 S B 1 3 37
carp L D e e
Mooneye T [ s 4 A
.. Channel catfish " -- -— 4 B ) 1 .4
‘Freshwater drum = . - _2 . _3 e ey - _ :
- TOTAL : o208y I T2 T T D - A 7 R A A

*Total duratlon of gill netting was:44- 60 hours, per station Nets were set for l 2. hours per’ station on March 28 and :

. 29, 1-3 hours per station on May 31 and June 1, 17-21 hours.per station (overn1ght 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 settlnq) on. September

25 and 26 and 2-3 hours per station on- November 20 and January 17.

2.7-332 . -

I




Species

GAME
Rock bass
Redbreast sunfish
Bluegill
Longear sunfish
Redear sunfish
Spotted bass
Largemouth bass
White crappie
Yellow perch
Sauger
wbite bass

FORAGE
ABréok silverside
Gizzard shad
Threadfin shad
Banded sculpin
Golden shiner
'Rpéefin shiner
Emerald shiner
Bluntnose minnow
Greenside darter
Logperch

ROUGH
Quiliback carpsucker-
Smalimouth buffalo
River redhokse
Black redhorse
Golden redhorse
Skipjack herring
Carp
Mooneye
Freshwater drum

TOTAL

FISH POPULATIONS’ N
E TOTAL NUMBER OF FISH™COLLECTED ON'EACH FIELD TRIP™ ™
COLLECTED IN THE ‘CLINCH RIVER - MAY 29,°1974 -* JANUARY 15, 1975

May 29 - June 24

TABLE 2.7-93

ELECTROSHOCKING

July 25 - Aug. 24  Sept.'23  Nov.'18  Dec. 16 15 -
1 -- 2 1 - 5"
- -- - Z -- A
12 1 2 2 -- 39
1 - 1 - - -~
2 -- -z -- 2
-- -- 1 -- - 8
1 . 1 2 T 12.
— - - - . |
1 -- 1 -- -- --
1 -- - - - -
2 1 - 1 - 2.
- -- -- - - 1
ag 3 8 6 6. 2%
3 -- 9 7 -- 30
- - - 1 - 3
-- -- -- -- -- 3
- - - 1 - .-
15 -- -- -- 3 109
- - - - - w”7
-- -- -- -- -- 1
2 -- -- -- 2 1. -
2 -- 1 -~ -- - --
7 -- -- -- 1 --
e == - s ~- 1 ==
- - ' ;_", . - s - 3
20 - 5 5 20 2. ~3 .
- - - 1 - 1 -
13 -- 2 2 1 - 2
7 - - - - - -
10 = = _1 = = L
148 6 33 32 16 255 158

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 - JA'IUARY 17, ]975
) Age (Years)
" Species* Statistic -1 1 11T I Vo VD vID - NIIT O IX X X1
Saug. Mean Length 10.07 .19.49  25.89  30.50 -33.98 oo T '
: v 18 18 15 30 5.
s 392  2.78 3.4 . 4.09 476
s.e. - 0.92 - 0.65 0.8  1.29 213 -
W.B. ML '5.94° 12.49  19.27  23.21. . 24.60 42.8
n 18 13 13 - 8 3
s.d 2.8 . 3.26  3.78 373 7.79  --
s.e 067 077 _1.05 1.3 -~ 450 =
~ R M.L 10.68 15.08 17.54  19.14 20,98 . 26,21 '26.53 29.04. 31.20 32.80 34.7
< : n 20 29 B 2 14 T . 8 5. - 3 2
N s.d 4.0 5118 -487 339 2.3 . 2.7 213 1.92 - 331 084  -- 6
w s.e 0.74_ 0.9 0.7 069 _0.63 _.0.68  °0.75 _ 0.85 1.80 0.:60: " --
- - 6.S. . ML 13.27  17.45° 20.25 . 21.06 R Lol
) n 30 28 18 5
s.d 2073 244 2.37 0 1.99
s.e 0.50 0.46 - 0.56 _ 0.89
T.5. ML 9.88  12:00  14.56 5.1
' e 0 0 12 - 1
s.d. 2.00 . .°0.99 0.1 -2
s.e. 0.37_ . 0.28  .0.06 - --
s o Carp M.L.
s.d.
S.e.
5.B. ML
b
co8.dy
‘s.e.

*Saug.=sauger;’ H B.=white bass S.H. -skipJack herr1ng, G: S.=g1zzardzshad;Afzs.gthreéafjdashad;- sméIimoufhfbuffélp
**Standard deviation - o . S e SRR SR
Standard error of. the mean
**In cent1meters

n= number of - f1sh‘




- GEE-L72

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 -

DATA COLLECTED BY THE TVA ON THE CLINCH RIVER(

TABLE.2

.7-95

FISH POPULATIONS

68)

February 1-2,

1973 h ;71973 ‘August 9-10, 1973
Electro- : et E]ectro- : Electro-
GilT Net Data F1$h1ng © P GITT Net Data ‘Fishing '~ G111 Net Data Fishing -
No.  “ht. (gms) No ~ No. Wt (qms) No. o “Now - ‘Wt.(gms No.
1 2,525 o -- - -- -- -- --
6 - 4,425 -- 7 4,525 -- -- - --
1 "~ 650 -- 2 600 3 -- - --
-- - 170 100 19,720 2 -- - .-
3 7,050 EER 3,875 -- - -- --
- - = 1 1,550 - -- - 1
1 350 1 -2 -.800 - - - 1
1 600 - S -- -- -- --
-- -- ix S 25080 -= : -< --
-- -- a2 3sEsy 1 - -- -
-- - = 7;320° -- - -- -
5 1910 76 - 800- 43 S 186 57
650 & 14,970 - 301,138 12
- i = 150 - B N 1Y 1
- - 7 .- - 3 - -- 60
(Continued)




/{_‘F-"“”.\\I » . ]

| TABLE 2.7-95 (Continued)

Station 2**

. February 1-2, 1973 . : Apr11‘30§ May 1-9, 1973 . _‘_ August 9-10,-1973

S ‘ . Electro- . Electro-

Gill Net Data Fishing =~ . Gil1 Net Data = “Fishing Gi11 Net Data - Fishing

No. Wt.(gms) No. . . "No. = " Mt.(gms) - . No. ' No.. Wt. (ams) No.

suger &m0 0 eas o1 1,0 -
White bass . .1 . . 375 . . == . .5 1,675 . 1 - e o
Blueginl' - -- . ' .l Sl e _

.. Carp . - o 2,800 . .

| quitiback 2 2,450 =

Electro-

River carpsucker - 4 7,850 -- - -

N Golden redhorse == - == - -
~ Silver redhorse - - R .
< Smallmouth buffalo 1 -~ . 1,350 = -- --
o Black buffalo = -= - == L . == .
Gizzard shad -4 Ss25 70 83

’ " Mooheye . . .1 - .. 250 - = ~-- .
Skipjack herring. . 1~ 1,125 - N

Drum - . : .- - - } .-

' Longnqse'gar - . .- : el s -

Channel catfish =~ -- B
V;Emera1d;§hiner e e Lo
Minnows | -s o o -- - 256

Lo



TABLE 2.7-95 (Continued)

"Sta;ioh'3+

February 1-2, 1973 __April 30; May 1-9, 1973 August 9-10, 1973
Electro- ‘ . Electro- Electro-
Gi11 Neét Data Fishing Gi11 Net Data: - Fishing Gill Net-Data Fishing
No. Wt.(gms) No. - No. . WELComs) . No. No. Wt.{gms) . No.
Walleye 1 3,200 - T e - -- -
‘Sauger 6 3,575 a 16 No Wt. -- - -- --
White bass 2 750 - 38 13,130 -- - -- --
Largemouth bass -- - - - - R -- 1
Carp - ] 3,150 -9 2 2,340 - 1 193 --
Quillback . -~ .- SR 4,620. -- -- -- -
River carpsucker  -- -~ -- 1 1”690} -- ' 5-" Qf : -
A ~ Golden redhorse 1 »'425i;' 2 1 300 -- - - 1
~ Black redhorse (T 7 S -- - - --
éé Silver redhorse — e - 4 -~ 1 1,360 --
' Smallmouth buffalo. -5 8,625. . -- 43 -- - - -
Hogsucker . . . 1 350 — -- sl -- --
. Gizzard shad 5 875 - 95 2 7 - -- 84
Skipjack herring 1 600 .- 28 - -- .4 1,575 2
Minnows; o - .}§'  296 - T . 2 me e 2

*Vicinity. of Clinch.River Mile'15;7}_right'hénk“(fa61ﬁq‘doWnsthgém)ﬁ
**icinity-of Clinch River'Mile 16,5, left bank (facing downstream)

+Vicinity .of Clinch River Mi}e_lm.Q, rightfbghk%(fJCiﬁgingns




TABLE 2. 7 96 -

. | FISH POPULATIONS DATA COLLECTED BY THE TVA | o
FEBRUARY 1 AND 2, APRIL 30, MAY 1-9 AND AUGUST 9 AND 10 1973(68)

Mumbers and Percentage of Fish Samp]éd*iaf\
LMFBR Demonstration Project Site

Game Rough
7 o S 19
5 o e5
2.8% B <

Fébruary
=

6 o | .55v. .' ”“‘,1f;-13 i§

54 .83 B ¢ I
8 28 75
22.6% 5.7¢ 20 77 "

April -. May

5 SR | 322
1.4 9.4y . 89.2%

ol e
B o o

‘August

: Results of A1l Three Samples
Game - . Rough | I Foragé
6.9% - 18.7% o 78.4%

*Samples taken at C11nch River Mile 15. 7, r1ght bank;" C]lnch R1ver
Mile 16.5, left bank; and Clinch River Mile 17. 9 right bank (Right
and left banks facing downstream.)

. - : © 2.7-338




o A o TABLE 2.7-97

FISH EGGS AND LARVAE - STATIONARY NETTING*_:
ENUMERATION - CLINCH RIVER
. COLLECTED" MARCH 28 - JUWE 2, 1974

Collection Date  _ March 28 “April 18  May 1l May 16 - June 2 -
» A No. u 3 No. o3 No. 3 Noi- oo 3 No. g
Counted No./m Counted No./m Counted - ‘No./m Counted - No./m Counted * Now/m™

£GGS o i | o L e
Fertilized 1. <0.01 - - 5 0.02 106 - 0.48 169 0.48 -

‘Unfertilized 1 i; <0.01 - -- Gl . Tj; <0.07 S L
LARVAE R | | | |

1 .01 - -

© *Samples were. co]lected ‘one foot above the bottom [
net with attached inside and outside f]ow metep_.“”
fac1ng upstream for 10- m1nutes o

68€-L"2

For each Samp1e the net was P]aced ina stat1onary pos1t1onf ey




C R TABLE 2.7-98

_FISH EGGS AND LARVAE -- STATIONARY NETTING*
ENUMERATION PER FIELD TRIP - CLINCH RIVER
COLLECTED UNE. 17'- Auausr,29‘ 1974 “

_CoTleciion Date June 17 ) ' June 25726 S Ju]y 12 July 25 August 9 . ) August 29

“No. 3 No. T3 o 3 No- 3 No 3
Counted No./m Counted No./m Counted No,/m Counted Nqi[m COunted No./m _ Counted No. /m
Eees R I ° ] -
voﬁUmdv 3 <mm__f'7 <'0.02 _vy',>qm '  1--<¢m - R
unfer;{]ized' B L0 - -- .- -- . e -- -

LARVAE | © == e 13 <003 e e e e - s - -

*Samp1es were co]lected one foot above the bottom’ us1ng a 1, 000 micron mesh, one- ha]f meter diameter p]ankton net with attached inside and outside
f]ow meters. For ‘each, samp]e ‘the net was placed in a stat!onary posit1on facing upstream for ten minutes ) : . . S

ove-L'¢




LbE-L" 2

EGGS

Fertilized
_Unfertilized

LARVAE

Percidae

Location

EGGS

‘ Fertilized
Unfertilized

LARVAE
‘Clupeidae .

*Samp1es were collected one foot above the bottun’
inside and outside f]ow meters

‘ **Mid-depth towvsamples wgre obt31

For eacl

TABLE 2.7-99

FISH EGGS AND LARVAE - STATIDNARY NETTING*

ENUMERATION PER SAMPLING STATION CLINCH RIVER

COLLECTED MARCH 28 - AUGUST 29, 1974
Transect 1- Transect 2- Transect 3- . Transect 4- Transect 5~
Station 3 ] Station 3. :Station.3 Station 3 Station 3
No. 3 - Moo g ‘Now. 3 - Nou No.

Counted No./m Counted . No./m Counted No./m~ . Counted . No./m Counted No./m
44 0.12 . 57 0.16 58 0.19 69 0.20 49 0.1
- D e ] < 0.01 - - -1 <0.01 1 <0.01
- - - - 1 - -

Poplar Sgnings Creek?*Aﬂ
No. 3 :
COunted No. gm

ol

Caney Creek**

LT 3

’ .Counted ) No.(m

v e :A

N7



TABLE 2 7 100

. o " FISH FoOD PREFERENCE o
| | ; ~ CLASSIFICATION OF FISH - CLINCH RIVER -
COLLECTED MARCH-28, 1974 - JANUARY 17, 1975

| | - Number “_ Percentage‘?fﬁff’L
§E§Sl§§ ' - Collected Tota] ‘Number:
PLANKTIVORES L o | o ‘ ;
. Gizzard shad® S - PR e
_ Threadfin $had- 7 ' f]"j~‘"4 :£3tj;J-up'
" Golden shiner. P SR

Rosefin shiner
. Emerald Shfnérf

SUBTOTAL'. 7672

‘BOTTOM FEEDERS - .

‘;.Mooneye R v' ”f;"f“;f” o ;: :,16 i

- Carp 'ﬁlfi: o fi o 'f  f33:‘ 

o Qu1]1back carpsucker S i o j”114“::

~ Northern hogsucker f S o . Z'f,:t‘ o bRe
Smallmouth buffalo - R B | EJL51?1;OVF"Tf"
CRiver redhorse . . s guse ool

Black redhorse S 2 o '0*2#5‘ f”7U':*f'}':“

* Golden redhorse ) o o ) ' -50 :-_V'v L “f7:4r47“ s
Freshwater drum . . f: L2 B Y 2

| ,SUBTOTAL '154 T - T

INSECTIVORES T -
Bluntnose minnow _ o o 17 :, o s
Rock bass 1 e
Redbreast sunf1shv PR : - I 0.4

y
Yy o
ey

o

£

Y
R

- (Cdntinued)

2.7-342




Species

INSECTIVORES (Continued)
~ Bluegill = .~ .
tLongearESUhfishﬂ

* Redear sunfish
 Logperch . ..
isBéﬂdédaécylpin
E»Bf06k:sﬁ1&er§ide:
i.Greénside;dgrter
f'SiTver Chub?:>

~ PISCIVORES
. ;;Skipjack herring
_ Channel catfish
" White bass -
: Striped bass
. Spottéd‘baSé
= Largemquth.bass
~ White crappie
Ai Yellow perch
. Sauger

TABLE 2.7-100; (Continued). -

C Number
- iCotlected

79

l-b — o NG BN

- SUBTOTAL: 145

- -
12

_ SUBTOTAL 163

- TOTAL 1,134

2.7-343

T A £ B e S+ © e £ % % it 22 e e+ L e e s 4 4 S e Som 2 i e e

“* Percentage of |
" Total Number-




- AMENUMENT VLLL
. August 1976. . .

- Due to revisions inzthé

" Aquatic Section pages 2.7-344
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Figure 2.7-6. SITE STUDY AREAS AND ‘OVERSTORY VEGATATION
~ (Legend on Pages 2:7-507, 2.7-508 and 2.7-509.
Alphabetic letters designate study areas.)
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Figure 2.7-7 VEGETATION SAMPLING PLOTS FOR THE CLINCH RIVER SITE
. (Legend as for Figure 2.7-6. Alphabetic letters
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Figure 2.7-B LOCATIONS OF BIRD OBSERVATION TRANSECTS
R ON THE. CLINCH RIVER SITE
(Legend as for Figure 2._7-6). -
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2.8 BACKGROUND RADIOLOGICAL CHARACTERISTICS. . . ~ . -

2.8.1 GENERAL

The plant site is located in the Oak Ridge‘areaJWhichthas, over the5pa$t__aav,e'°
37 years, ‘served as the site for a variety of nuclear facilities. Loea-_ff@ij
tion of the demonstration plant in the Oak. Ridge area is not expected to

contr1bute significantly to the env1ronmenta1 rad1oact1v1ty 1evels ;pl
is known that certain rad1onuc11des have been 1ntroduce Ar ’ \!
_ronment (espec1a11y the r1ver) by: varlous sources*T1_ﬁ"

" fore the obJect1ve of the preoperatlonal charactebIZat1on
,1og1ca1 env1ronment is to provide baseline 1nformat1on useab e. to sepf
rate the. effects of this plant, if any, from: those 1mposxn
sources including the several Oak R1dge,operat1onsﬂb The rad
popylation,is;madeiup of -the natural radioée]ement$, failqytﬁ
weapons testing ‘and reTeaSes:from~neanbyunutlear faci]ities,fA:‘

Programs for env1ronmenta] mon1tor1ng have been in- effect s1nce‘1n1t'
tion of operations in the 0ak Ridge area. The Department of..

®

current]y conducts the Oak Ridge Env1ronmenta1 Mon1tor1ng Pro
the general area shown in F1gure 2.8-1. The Oak R1dge Env1ronmenta1
=Mon1tor1ng Program for the Oak Ridge DOE fac1]1t1es, includes. samp11ng
and analysis of air, water, rainwater, creek sediment, b1ota,-5011,and p.:;]: u97fn'
"'external gamma rad1at1on from surface streams. This program makes use-
'vof_n1ne perimeter- air mon1tor1ng stations, eight remote air mon1tor1ng
stations, five CLinch River sampling locations, five surface stream _
vsahp]ing stations and fourteen milk sampling stations for monitoring i lg
rad1oact1v1ty 1eve1s 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~spec1f1c;rad1onuc11de ana]ys;s,
vContinuoUs proportional samples are taken at five water monitoring sta-
~ tions located along the Clinch River, White~0akibam, Poplar Creek and
‘Bear Creek. Daily samples are taken at one station along the Clinch’
(if} River and one station along Poplar Creek. - Milk samp1e5~are analyzed

2.8-1 L




CAMENDL IX

'::OCT621981}

week]y from each of the e1ght Oak Ridge' 1mmed1ate enV1rons stat1ons erﬁicf;”"?“

'more remotely Tocated milk stat10ns are samp]ed at a ‘rate of one’ stat]on

. each ‘week. External gamma rad1at1on background measurements are made*

routinely at the: per1meter a1r monitoring stations and at the remote
monitoring stations. Semiannual so11 samples are taken near the per1—'

meter air monitoring stations and annual samp]es from the remote stat1ons,'

to_be analyzed for plutonium, uranium and other spec1f1c rad1onuc]1des.-

Ten samples of earth, measuring approximately ejght-dentjmetersain.diaf'

meter byefiVe centimetersrthick, are*co]Tected-Withinﬁone“square.meter"'wf'aii

varea and ‘composited. Uranium analyses are: aTSo performed”on'soil p1ne
<need1es .and grass samples collected sem1annua11y at five: p01nts on a -
five-mile rad1us from the Oak R1dge Gaseous’ D1ffus1on ‘Plant- (ORGDP)
'The Iocat1on of the samp]mng‘ponnts the -data on the samp]es co]]ected

‘and the Samp]ing periods provide an indication of the source of_thenrad1o-'

‘nuclideand the quantity-re}eaéed at the time the release;occurredii.:'
:Remote stations'are particularly important in assessing the contribution
'of'athSpheric fallout to the radionuclide concentrations. . For example,
v;by'comparing the data’from'these"statiOnS‘tO'that‘fromfloca15mon$tors
l1t can ‘be determ1ned whether the’ rad1oact1v1ty is from Oak R1dge facili-
t1es or from a fore1gn country s above- ground weapons- test

_A baseline monitoring program.has’been planned by TVA for the €linch

-~ 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- .

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
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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‘ specific radionuclide analysis during normal operat1ons More frequent

.ously through cartrldges containing activated charcoal. _Charcqu;ear%yw
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‘ gh ‘.’
stations (HP-51 through HP -58) " enc1rc11ng the Oak Ridge area at d1stan es
of from 19 to 121 k110meters F1gure 2.8-3.. This system: prov1des back-

1mmed1ate env1ronment F1gure 2.8-2. A second system cons1sts ofﬁ”‘

ground data to a1d in eva]uat1ng Tocal cond1t1ons Samp]1ng for rad]o-
act1ve partlcu]ates is carried out by pass1ng air cont1nuous]y ‘through-
filter papers. Filter papers are evaluated weekly by gross beta and
gross alpha counting techniques and composited'«by-system quarterly f0r~

detailed analyses are performed if concentrat1ons in the env'
s1gn1f1cant1y above normal. A1rborne radloact1ve 10d1n; <
the 1mmed1ate env1ronment (HP-31 through HP- 39) by pass1ng a1r

‘tridges are eva1uatedﬁfor radioactive iodihe by;gamm31QPQCtpgméer&.feﬁ ¢

shown in Table 2.8-1.'
tions (0.27 + 0.02 x 10° T
the average annual level for the remote ‘stations (0. 24 +. 0 02 X 10

'pC1/m1) Based on th1s comparlson it is reasonab]e to assume that re~3-3

leases by the fac111t1es in the-0ak R1dge area- dur1ng 1979 have ‘not

51gn1f1cant1y varied the beta activity- assoc1atede1th-the a1rbornewparf:
bticulates. Such concentrations as seen in Table 2.8-1 are only a smai]
percent of the applicable Maximum Permissible Concentration.(MPC)vspeci-’V
fied in NRC regulations in 10 CFR 20, Appendix B, Table II Co]umn I and,

as discussed be]ow 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. _
Specific radionuclides responsible for the alpha activity are not identi- -

-

fied unless gross activity is significantly above normal concentration.
Thoron and radon decay products are excluded by choice of counting times.
The average gross alpha activity observed for particulates at the peri--
meter stations, 1.2 i'0.12 X 10-15 uCi/m1, is higher than that for the

2.8-3 .
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remote stat1ons, 0.9 + 0.1 x ]0-]5 pCi/ml. Observed: alpha activity.

]eve]s are small percentages of the MPC 3 a]]owed by 10 -CFR 20, ‘Appen- .. - Ll
“dix B, Table II, column 1, for single un1dent1f1ed alpha: em1tters ‘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 compoSitéd>fi1fer$-are
given in Table 2.8-3. The énvironmental concéntrations tabulated are.

all at .least a thousand t1mes less  than the appllcable MPC s of. .10 CFR 20

__Append1x B, Table II Co]umn 1.

Radiéiodine'coﬁcentrations in air as. measUred-by the perimeter“afr ,
_mon1tor1ng system dur1ng ‘the year 1979 are 11sted dni Tab]e 2.8-%4.  The

average ]311 value was ]ess than 0. 01 percent of the MPC of 10 10 pC1/m1

given by 10 CFR 20, Appendlx B, Table II, Column 1. Reconcentration of» .~3

1od1ne by way ‘of the grass-cow-milk pathway and the subsequent - bu11dup
in the thyro1d of milk consumers makes the m1n1mlzat1on of the I-131
re]eases 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:

'_ZATert Network (EPA-RAN) program co11ected'hemispheric data which showed.

‘that most long~- 11ved airborne rad1oact1v1ty detected in the Oak Ridge
area was weapons produced. (2 6), The EPA-RAN program has been phased -out.
However, -EPA continues to conduct some measurements after a nuciear

(7.

detonation by one of the foreign powers.

2.8-4




2.8.3 RADIOACTIVITY-IN -THEAQUATIC ENVIRONMENT .. - -

©2.8.3.1 HISTORY OF RELEASE TO STREAMS .-

The Clinch River receives run off and discharges from the Oak’Ridge'aréajﬂ‘.;f_fa“
through three surface creeks as shoWn in’Figure'z 8-4. Discharge from yrfiﬂ'ﬁ9v;.
-~the Wh1te Oak Dam into the C]1nch River occurs at Clinch’ R1ver M1]e (CRM).f ;:

20.8. White Oak Creek has: received much of the Tow: level Jdiquid: rad" ”

active waste produced in Oak Ridge . Nat1ona1 Laborator1es (ORNL‘“"”
t1ons =The Clinch R1ver Breeder Reactor P]ant S1te : ]
"CRM 15 and 18, is approx1mate1y two m1]es downstream of Whll
IOutfall ~Monitoring at White Oak Dam, the last Tiquid. contro] po1n
'ORNL, was started in the late 1940's and has cont1nugd‘to_date.fe

These creeks and their tr1butary surface ‘streams  flow. throug'* he
Ridge reservation and receive treated 10w—]eve1 rad1oact1ve 11qu1

wh1ch originates from various fac1]]ty_operat]ons.l Thefstreamshre‘

additional low-level liquid waste generatedwby seepageiof#radibaba,“

. materials from solid-waste burial grounds -and’ 1ntermed1ate-1eve
| | waste sites. (8) Over the years, various 11qu1d—waste treatment and'
disposal processes have been employed at- ORNL ; someuofvthese processes*
" have included: settling basins, impoundment,.stbragentanks evaporat1on,
ground disposal in trenches and pits, and hydrofracture.: Bur1a1 of soli .m.'gf :
radioactive waste was initiated in the early 1940's, and there are s1x,:€t%,ggtéit
. burial grounds at ORNL with-two currently in use (1980);~-Seven~trendhesf:f‘3ﬂ- E
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 env1ron-f‘
menta] levels of radioactivity.at nuclear energy 1nstallat10ns,(9 ]0)
lists quantities of yearly discharges of radionuclides to the Clinch

River from_1949 to 1971.

106

A large amount of '~ Ru was released from ORNL's liquid-waste sites

during 1959-1964 due to the fact that Conasauga shale, a soil component

e
oot or

2.8-5
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of the pands being used as solar evaporetionhSiteéohévfng=ionfexchehge .
properties that inhibit the migration of water solub]e‘nuc1ideé through
the soil, did not retain this element as it retained other_radiohué"

(8)

clides.

R. J. P1cker1ng stud1ed the dlstr1but1on of radionuclides which were:
(]] 12). D1str1but1on N ~'r9

of gross gamma rad1oact1vity as ‘a. function of depth a]ong a core- samp]e

found in the bottom sed1ment of the C]lnch River.

reflected not only the pattern of annual discharges of Cs~]37»shown in .

Tab]e 2.8-6, but also 5000 to a lesser extent. The d1str1but1on of gross
137 60 106

: gammé, : _Cs, Co -and Ru as a funct1on -of depth 15 shown by ' *«p .159f5t‘

Figure 2.8-5.

(12,13)

P H. Carrigan Jr. made an 1nventory of the radjonut]ides asso;f'

ciated with the bottom sed1ment of the Clinch River between the outfall

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

‘cluded that in July 1962, 150 Curies of 137(:5, 18 Curies of 60Co, 16

106

Curies of Ru,VIO’Curieshof rare,eerth-radionuclidesvahd:ZuS Curies = - t~59;

f 905r were assoCiated with the bottom'sediment betWeen CRM’O’O'endE :

21.0. Ninety-five percent of the activity was downstream from m11e 15

and therefore downstream from the CRBRP. However, the largest- s1ng1e
concentration occurred near the mouth of White 0Oak Creek wh1ch 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,cﬁBRP, as shown in Figure 2.8-6 were, in general, high compared 19
" to levels at CRM 1. | | '

Chemical and physical properties of the bottom sediment have been de-
scribed. However, variations in annual releases and dilution of radioao;
tive sediment hy non-radicactive sediment prevented an accurate aesesement
of the impact associated with the radioactive content of the Clinch River
(13)

bottom sed1ment

2.8-6
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An earlxer study sponsored by the Public. Hea]th Serv1ce U S Departmef”'i

_D1str1but1on of act1v1t1es in this study are s1m11ar to- the above “d
.,sharp increase in act1v1ty be1ow the White 0ak Creek outfa]] was st111

mum at CRM 5. 8 Concentrations of Cs were still present and 1nd1ca- (RN

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

“Maximum concentration of ruthenium at CRM 5.8 co1nc1ded with the cesium’

‘and cobalt maxima.- . - : oy

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

~AMEND, “IX.
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of Health; Educat1on and Welfare descr1bed a s1m11ar d1str1but1on of
rad1oact1v1ty in C11nch River sediment with max1mum act1v1ty near Whlte ‘ ;
Oak Creek outfall (see Figure 2.8-7). (14). The re]at1ve contr1but1on of 'af‘59

'each radionuclide to the total activity is approx1mate1y the‘same-as

reported by-Pickering and Carrigan. However, -the total’quantities df“”

-each radionuclide reported for 1960 by the Public Health Serv1ce are ap- o

prox1mate]y 100° to 1, 000 times h1gher than: those reported An the 1ater
stud1es : : S _

’Retent1on factors for Cl1nch R1ver sed1ment were ca]cu]ated by Carri

60 137,

to be 9 percent for 'Co, 21 percent for ‘Cs and 0 2: percent for SRR

S (]3) Retention of . rad1onuc11des is not. expected to 11m1t ‘the: use-';'f
fulness of the ‘Clinch River to nearby fac1l1t1es ' o

Data collected by the Health Physics Division,. ORNL for C11nch quer .
sediment samples in July and August 1972 are shown in Tab]e 2.8-7.. (]5) i* ;

tr1but1ons reported by Carr1gan and the Pub11c Hea]th Serv1ce The

evident in these data. The data indicated that- 60Co activity" was max1-:f5?
137

d1fferences below White Oak Creek outfall were not near]y as’ pronounced

TVA inyestigated radioactivity in Clinch River sediment during 1974

through 1976 tn'the part of the.river forming the peninsula of the~C]fnch-
River Site. The results obtained in these studies indicate that radioac*~”d
tivity levels in the-bottom sediment varied widely with the depth from ‘

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

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

2.8-7
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‘water intake, and.the-discharge'site were.ndtj5jgnificant1yfdiffepéﬁtf .

'from-background‘]eve1s_found‘in the Tennessee:River,',HoWever;-samp]es;of:'
sedimentary material déposited,farthér off ‘the bank shoWed,rédiOactivity. .
levels up to 100 times these levels. Table 2.8-8 shews. radioactivity
found in 1976 at the intake site, the barge unloading site and the dis-

charge site. (16)

With these quantities of radionuclides known to'béffﬁAthe bottom sediment
as well as the quantities which.were~being ré]gased, it is of interest e
to see what were. the concentrations of radionuclides found in the Clinch
R1ver water as measured by the Oak Ridge Environmental Mon1tor1ng Pro-
gram dur1ng 1971 and 1972. (2,3) These data are summarized in Table : ,
2.8-9. Thg.quant1t1es 1nc1ude.both‘d1ssolved and suspended”pontlons.' o 339*
In all cases, the avehage radionuclide concentratidﬁé found weke less n
than one percent of the MPC's outlined in 10 CFR 20, Append1x B,

Table II, Column 2.

The results. of a sampling and analysis program dperated by the U.S. En- | 1 .
. vironmental Protection Agency, Offlce of Water P]ann1ng and Standards |
,'may be compared to the concentrat1ons found by ORNL (Table 2.8- 9).
| :'_Va]ues reported for 1971 and. 1972 for the Clinch River at K1ngston,
-Tehnessee; are given“in-Tab1e 2.8-10. A1l levels arg within MPC,

.lThe tritium concentrations shown in Table 2.8-9 reported by the Oak Ridge
~Environmental. Mon1tor1ng Program for the Clinch River can be compared to
. the concentrat1ons found in surface water at the EPA-RAN stations for
“the April to June 1972 perlod Dur1ng this period, the average concen-
,;trat1on for 39 RAN stations was 600 pCi/liter. (30 This comparison :rg'
indicates that the tr1t1um levels in the Clinch River resulting from |
releases from ORNL facilities on an average were a factor of three hlgher
than the average level for the 39 RAN stations. (31 However, the highest
concentration reported in Table 2.8-9, 6,570 pCi/1, is only 0.2 percent

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

tinely reported for the RAN stations. ‘ A N
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Concentrat1on of Clinch Rlver rad1onuc11des by “the™ aquat1c b1otaf ust
be considered’ in the eva]uat1on of- poss1b]e effects of the CRBRP n:the
“1ocal environment.” In 1972, the Qak ‘Ridge Environmental: Mon1tor1ng i g
Program sampled and analyzed fish found in the Clinch River at. CRM: 14 5~4*F*'f' B
for QOSr and ]37Cs;v197] data for ]06Ru were also included. The_data
for a compos1te of 10 fish in each species are given in Table 2.8-11.
Assum1ng an annual consumpt1on rate of 14 pounds of fish per year per

- person, the percent of Max1mum Permissible Intake (MPI) was calcu]ated '

for each radionuclide. (2 3 MPI is comparable to a. da11y"“

ml -of water containing the ‘Maximun Perm1ss1b1e Concentrat1o
'each rad10nuc11de c ‘

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

fherefqre;

% MPI = uC1/kg x 14 ;géyr X 0 45 kg/lb « 100

'Values for % MPivéhown in TabTe 2:8?11 are weTI:Belbwfone;pe,¢evt.

Data on reconcentration of rad1onuc]1des by fresh water organ1sms have -
been reported by Jinks and Eisenbud. (32) They def1ned the concentrat1one'>
~factors (CF) by ‘the equat1on CF.=C /C where C, is the concentrat1onﬂ”f°
in the organism and C is the concentrat1on in the amb1ent water

Strontium concentrat1on by fresh water- flSh was 0. 85 to 90 w1th a mean -«-»__a o
at 14. ' Cesium concentration by fresh water fish was 120 to 22, 000 w1th 1;ef‘1;9.fu;
a mean of 3 680. These va]ues are subJect to large var1at10ns s1nce o

env1ronmenta] cond1t1ons are not stat1c

Following through on the ayerage river radioactivity concentrations
~ found in Table 2.8-9 and the radionuclide content of the three species B
' of fish of Table 2.8-11 for 1971 and 1972, ORNL calculated concentration 9

factors for 905r and ]37 (2 3) The resu]ts are seen in Tab]e 2.8- 12

2.8-9
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- Although the concentration factorAca]cuTated“for 30

Sris out of ‘the m'stnge";f-":,.’{»*v---i:t”--"i )

1nd1cated by Jinks and. E1senbud these data emphas1ze that concentrat1on ;!Q,}2 ﬁ” |

of Clinch River radionuclides by the aquat1c biota must be con51dered

in the evaluation of possible,effects of the CRBRP on the local env1ron—_._ﬂ

ment.
2.8.3.2 PRESENT MONITORING PROGRAM FOR THE AQUATIC'ENVIRONMENf'(1980)(1)~

The Clinch River Site, located between CRM 15 and 18, is approx1mate1y
two miles: downstream from White Oak Creek outfall. Water samp]es are ;

collected by ORNL in the Clinch River for rad1oact1v1ty ana]ysessatwthe_f-f_jj;h“
following stations, shown in Figure 2.8-8: Melton Hill Dam (Station. C-2)

2.5 miles above.White Oak Creek outfall, at the ORGDPVSanitaryiwater~
.ihtéke (C-3) 6 mi]és downstream from’fhe entry of-White Oak'Creek, at
the ORGDP recircuTatihg*water intake (Station €-4) dbﬁnstream from the
Poplar Creek outfall, near Brashear Is1andv(Statfon C-6), and at'Centerfs
Ferry (Station C-5) near Kingston, Tennessee. Samples~aré collected:con-
tinubusly at all locations except for Station C-5 and Station C—6'whfch“
are collected on a da1]y and monthly grab-sample bas1s respect1ve1y v
Samp]es are compos1ted for month]y or quarterly ana]ys1s depend1ng upon

Tocation.

Water samp]es are also collected for rad1oact1v1ty analyses at Wh1te Oak
Dam (Stat1on w-1), at the outlet of New Hope Pond on East Fork Poplar
Creek (Station E-1), in Bear Creek (Station B-1), and in Poplar Creek

‘ (Stationst?lnand.P-Z),kail Shown_on Figure 2.8-8. The samples col-
Tected at Stations w-l, E-], and B-1 are>continuous pfoportioné] sémples '
Twenty-four hour composite samples are co]]ected at Stations P-1 and P-2
on a week]y basis. Water samples are collected also at the juncture of

- White Oak Creek and the Clinch River: All samp]es.are compos1ted~for
monthly analysis. | '

The concentrations of fission product radionuclides present in detectably

significant amounts are determined by specific radionuclide analysis and

2.8-10




‘uran1um in. surface streams and ‘the quant1t1es of ra”

:uncontro11ed areas
" in the Cllnch R1ver ‘based on the ana]ys1s of . waterssvh,
.QWh1te ‘0ak Dam (Stat1on w-]) and the d11ut1on af:' .d
_determ1ned to be. 0 2 percent of the app11cab1e_'”

gamma spectrometry Uranium analysls 1sébyathe flu:

'known mixture. of-. rad10nuc11des is performed as spec1f1ed 1n IOECFR 20

'Append1x B

’FData on the concentrat1ons of radwnuchdec measured 1n the Cl1nch Rlver.f

‘for 1979 ‘are g1ven in Tab]e 2.8- 13. Data on the concentrat1o

- to surface streams are g1ven in Tab]es 2 8-14 and _Q .

The ca]cu]ated average concen.

: ‘uncontrolled areas assum1ng Complete m1x1ng T.,"a;:
3factor for ]979 based on the f]ow of Whlte Oak‘Cr‘

- River, was 511 The measured average concentrat1ons of ra_Jo L

in the C]1nch R1ver upstream -and downstream of Wh1te Oak Creek outfa]]ﬁ
were less than 0. 25 percent»of the app11cab1e MPC o

_‘The calculated average concentrat1on of transuran1c a]pha em1tters din-

=12

the Clinch: R1ver resu1t1ng from eff1uent re]eases was 4 x 10~ uC1/m1

-whlch is less than 0.01 percent of the MPC for water conta1n1ng a known"

mixture of rad1onuc]1des

~ Trends in water discharges-and ca]éulatedvpercent'MPC-1eve1s in the

Clinch Rlver are presented in F1gures 2 8-9 and 2.8-10. Discharges of

90Sr and H are shown in Figure 2. 8-9 as these nuc]]des contr1bute the

2.8-11
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fmaJorify;of the rad1olog1ca] dose downstream
“az_s 9. with - Tab: '
t vtty re]eased;to the Cllnch R1ver b

parlson of Tab

.'TfS;veral spec1es of f1sh wh1ch arE'commo ;y taken by f1shermen from the:
~C11nc:,Rﬁver and samp]ed each year for rad1onuc11des head"

Ten fish: of: each

The,scales
'and entra1ls are removed from the f1sh before ash1ng
spec1es are compos1ted for each samp]e and the samp]es are ana]yzed by

'gamma spectrometry and rad1ochem1ca] techn1ques ‘for the'critical rad1o-f

nuc11des wh1ch may contr1bute s1gn1f1cantJy to- the potent1f,?rad1atﬂon

Jdose to man

VData on the 1979 concentrat1ons of rad1onuc11des 1n C11nch R1ver f]Sh
'are g1ven n: Tab]e 2 8 16 Consumpt1on of . 16.8 k11ograms oﬁ b]ueg_vqé-
per year(33) taken from thewr1ver near WhTte Oak Creek outfa]] would

rresult 1n approx1mate1y 3 percent of* the maximum: permissible “fhtake,.
wh1ch represents the h1ghest dose’ potentlal t0xthewpub11c"

ﬂom fish:

consump”,on The max1mum perm1551b}e 1ntake 1s calcuﬂatedgt'ﬁbe equal toP

.ayda11y 1ntake of 2.2 11ters of water over a: per1od of'one year -con~- :

ta1n1ng one MPC of the rad1onuc11des in quest1on

1A compar1son -of the data in Table: 2. 8 16: with- that 1n Tab]e 2 8~11;,
compr1ses the Sr and Cs- data for 1971 and: 1972 shows two facts: (1)'tﬁe;'
quant1ty of 90Sr in fish flesh is reduced: on the: average by a -factor of’
'three corre]at1ng with- the: factor of three reduct1on in. Cur1es dis~

charged as: seen: in F1gure 2. 8-9 and: (2) the 1arge var1at10n ine concen=
trat1on as: reported ‘above- from-Jinks and E1senbud s work( 2) s conf1rmeds

_One var1ant 1nd1cated 1s f1sh spec1es

‘A resurvey: of rad1oact1v1ty 1n C]Inch R1ver sediment by ORNL's: D1v1s1on
'of Health Safety and: Env1ronmenta1 Affa1rs has. been comp]eted and..is
'expected to be. reported in early 1981 (34)

' . product act1v1ty found in bottom sed1ments of the Clinch, Emory and Tennessee

Rivers within the area of interest are prov1ded in Figures 2. 8 11 and 2. 8- 12.
v S1n1]ar data for ranges of transuranic activities are presently being pre-

pared and will be supplied in a following amendment.

2.8-12

Thésé,graﬁh':éﬂdf- :‘f?Jﬁuv.T"i”v’

which = |

Data showing ranges of fission B
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Uranium was 1nc1uded 1n a creek sed1ment samp]1ng program 1n1t1ated at

ORGDP in 1975 to determIne the concentrat1ons of var1ous meta111c lons

in the sediment of Poplar Creek. The current samp11ng program con51stsll"57; Sl

ﬁof 14 sampling locat1ons (Flgure 2. 8*16),'1nc]ud1ng two C]Inch Rive
stations (CS1, CSZO) “Samples’ are co]lected_tw e 'um

ana]yzed-by’atomioiabsorption spectrometry eTh
_1n the stream sed1ment samp]es, as seen in Taii

ceed background leve]s for metals in remote streams,_

;and-thor1um whwchvwere below detectab]e ]1m}ts,.fAn exa

)

-;from ear11er plant operat1ons
2.8.4 RADIOACTIVITY FROM TERRESTRIAL PRODUCTS

2.8.4.1 SOIL, PRECIPITATION AND VEGETATION

‘Exposure of man to radioactive materials may ocour'through thé*éd%i#’**‘“~

plant-animal-food pathway. Soil samples are collected by the Environ-afmﬁ”'”‘"J“

';menta] Mon1tor1ng Program for the Oak Ridge fac111t1es sem1annua11y from -

fnear the per1meter and annually from the remote stations: F1ve 1/5 meter-"
:squared p]ots are used for soil radloact1vity determinations Two cores,

‘8 em in diameter_and 5 cm in depth, are taken from each p]ot a compos1tef
of 10 cores is used for each station.- These samp]es are analyzed ‘by :
-gamma spectrometry and radiochemical techniques. Data on spec1f1c rad10-f’
‘nuclide concentrat1ons in soil are given in Table 2.8-18. The p]Utonium””E

“concentrations found were comparab]e to the va)ue of 0.05 pC1/g conSIdered

2.8-13




~ AMEND.. IX-
OCT 1981

to be a ‘representative concentration of p1uton1um in U.S. surfaceASQii'f
resu]tlng from atmospheric weapons test fa]]out (35)

.Max1mum perm1ss1b1e concentrat1ons have not been generally estab]1shed
jfor radionuclides in soil. However, 5 pCi/g of 226
ness of soils has been proposed by the EPA as a limit for residual radio-
| ct1v1ty at 1nact1ve uranium sites. (36) EPA a]so has derived a soil
contam1nat1on level for transuran1cs of 0.2 pCl/m (1 cm depth, so11
-part1c1es less than 2 mm) as a reasonable ' ‘screening” level, one at .
'wh1ch ‘the resultant dose rates to- the critical segment of’ the exposed
popu]at1on could reasonab]y be pred1cted to ‘be 1ess ‘than. gu1dance re-

commendat1ons of 1 millirad per year to the pulmonary ]ung, or 3 m1111-

rad per year to the bone. (37) The low and relat1ve1y uniform concentra- _{ ;;

tions of both p]uton1um and uranium -in Table 2.8-18 1nd1cate that ,

atmospher1c fallout is- the. most. 11ke1y source of the: human made act1v1t1es
observed. B1o]og1ca] reconcentrat1on would be required -to make ‘the human
»exposures important. Accord1ng to. an early BEIR-Report and other recent

(38,39)

‘experiments, this does not occur with plutonium or uranium con-rw

'tamihatiOn. Therefore, ex1st1ng concentration evels found in. the so11

are nbi'eXpected-to present a hazard to man, but will provide a baseJ1ne -

to measure significant releases from the CRBRP, if any.

Gross beta radioactivity in precipitation (rain and snow) for 1979 is
-shoun in Table 2.8-19. The fluctuations among the stations for both the .
pepimeter'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'fhat the Oak Ridge
DOE facilities in 1979 contributed no significant radioactivity, if any,'
to fallout which would bé removed by precipitation.

V ‘RadioTogical 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

2.8-14
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_(see F1gures 2.8-2 and 2.8~ 3) At each stat1on -all the grass from i

. grass from each station is then compos1ted and analyzed. by- gamma spectr

on the rad1onuc11de concentrations 1n grass for 1979 are presented dn:
:Table 2.8-20. : ' :

'Samples of both grass and- p1ne need]es are- co.jected sem1
-ana]yzed for uranlum content by f]uorometr1c analysis. Data on;t*e h
“is bas1ca11y for industrial hygiene monitoring.. Uran1um quant

- reported in m1crograms per gram of sample (ug/g) 1nstead of m1_rocur1es
. per gram. The. uranium concentratlons as seen 1n Tab]e 2.822%,

from the per1meter and annua]ly from the remote.. a1r-samp]1ng s"%'

1/5- meter-squared plots (the same p1ots as. are used for 5011 samp]es)«rs

~collected. One plot is taken bes1de the station, the other four: are

taken at 15'm from the station at 90° ‘directions from- each other The;.“

metry and radiochemical techn1ques for a var1ety of rad1onuc]1des GDéﬁ

. a second set of 17 area stations (VS-1. through V$-17, F1gure 2:87

uran1um content in vegetatlon for 1979 are presented 1n Tab]e 2

" This- samp]1ng system, as ‘is the: ‘ORGDP-Poplar Creek: sed1ment syste

found to be below levels of env1ronmenta] concern based on .the-. reaso,

assumptlon that the mixture of the uran1um 1sotopes (and therefore the;e
“resu1tant specific act1v1ty) in Table 2. 8 21, 1s,not s1gn1f1cqnt]ywd1f:;--x

ferent from the mixture 1n Table 2.8-20.

In the pre- operational and operational radio]ogica] monitoring'program"

for the CRBRP, discussed in Sectlon ‘6, TVA will sample and analyze vege-
' tat1on samp]es for plutonium rad1oact1v1ty

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
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-debr1s decayed in a re]at1ve1y short t1me “the- sma]] amounts that rema1n:i’?::r’}”“

- will be a source of exposure of the . S. populat1on for ‘some t1me to
'come The U.S. popu]at1on dose to the: thyro1d of 68,000 man-rads from a
rad1o1od1ne Ain mitk was .estimated by the EPA to have resulted from a
"November 1976 People’ s Republic of China nuclear test. (40) ‘Table 2.8-22
summarizes the estimated 50-year dose commitment for several organs of
'.;the body in peopleiinfthe-northltemperate zone due to atmospheric

uTAnuélear tests conducted before 1971. Table 2.8-23 summarizes prOJect1ons<'

;of the annual whole-body dose ‘equivalent (DE) for the U.s. popu]at1on

~ from g]oba] fallout through the. year 2000.. As may be noted the pro- ;-w'f

Jected annua] average who1e body DE rate for. the Y. S, popu]at1on from

(41)

_'these sources 1s 4-5 mrems/yr

'¥‘M11k has been found to be the most usefu] 1nd1cator of the genera] popu- R
.1at1on s intake of- rad1onuc11de .contaminants. resu1t1ng from env1ronmenta1j‘"“”

re]eases Although ‘many of the poss1b1e rad1ocontam1nants of grass .and -
‘ water are e]1m1nated by the se]ect1ve metabolism of the cow, five:

89, 90c. . 131 137, 140,

fission-product rad1onuc11des, S I, “'Cs, and Ba ~com-

" monly occur in milk.

Data collected and reported or1g1na11y by the. u.s. Department of. Hea]th
Education and Welfare, and later by the U.S. Environmental Protect1on

- Agency's - Pasteurized M11k Network (EPA-PMN) best describes historically
the'extent and quantities of radioactive contamination resu]tinngrom
the weapons tests. ‘Figures 2.8-17 and 2.8-18 show sy in milk for ‘ty-
pjca1 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 diétribdtion

~ contours and frequency distribution, respective1y, for June 1964
fallout, while tables 2.8-25 and 2.8-26 show typical frequency dis-

* tribution for 1966 and 1967 fallout. (42,44) The shapes of.the contours
depend on meteoro]og1ca1 conditions, and precipitation is the most in-

90 137

- fluential factor. The quantities of ° Sr and Cs are seen to have been

decreasing as a result of the nuclear weapons Limited Test Ban Treaty.

2.8-16




Ty

"After 1963
‘;of the: networkgstatus wereq e]ow:thwipractlca]

‘where the average
'average concentrat1on for. al] EPA PMN samp]es taken for f1sca1 1972 )
-The data for ]972 can be exam1ned:toid1scrim1nate local
: 1n the 1mmed1ate env1rons dur1ng 1972
vpsamp]e co]]ected in .the remote env1rons Tab]e 2,8-31 gt
;average for each of the set of tab]es of the Oak R1dge st
'Jawdfmvmermmt

‘fcontam1nated the 1mmed1ate env1rons to an- average amount of 2
,pc Sr/11ter The potent1a1 Tow doses result1ng frOm these low con- o

fWell estab11shed atmospher1c d1ffus1on pr1nc1p]es

- by local ‘weather conditions. The L
- ted EPA-PMN' statlons W1th1n 100 m11es of-0ak Ridge (Table. 2.8- 32) 'de-not <. |
. differ s1gn1f1cant1y from. the average-va]ue data in Tab1e 2:8-31. for the. ..o

o ocT. 1981

1311 was- not rout1ne]'5ﬂ'dorted 51nce”

It is: useful to- see data from results of. rout1ne sampling by the Oak A
'R1dge Env1ronmenta] Mon1tor1ng Program for the years 1971. and 1972 (2 3) |
90Sr and ]37Cs in U.S. milk: had. decreased to

10 pC1/11ter for. both rad1onuc11des (See Table 2 8-27 show1ng the

releases Tab]es 2 8—28 and 2: 8-29‘show sforxeach
,Table 2 8'30 show

90Sr for 1972, we see- that ‘the.. va]ue 0f.10.9:+0.30

stat1ons It wou]d appear that Oak;

centrat1ons are d1scussed below

(47 48 49) conf1rm thats.V

3the ‘contour patterns of F1gures 2 8 19 and 2.8-20 are norma] for long“*’ TR

distance: po]]ut1on transport The magnltude of var1ance is determ1ned;¢f-:‘

90Sr concentrations observed at- se]ec~¢'“

" remote and - 1mmed1ate env1rons stat1ons Therefore, 1t can. be conc]uded
‘ that worldwide fallout: contr1buted about 80 percent of the: contam1nat1on-»
tto the grass- cow-m11k—human pathway of the immediate Oak R1dge facilities-

environment, while. Oak - Ridge contr1buted about 20 percent  for the years

'1971 and 1972,

2.8-17 .
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'dS1m11ar1y, 1nformat1on from such data can be: used to" determ1ne the source
- _of rad1o1od1ne whether 1oca11y re]eased orlnot' ad101”d1neswaJ’detected

'1-that no;Oak R1dge fac1]1ty was the 50urce In add1t1on the EPA-RAN

'_freported the few U.S. stat1ons for that January wh1ch had detectable

irad1o1od1ne (Table 2 8-33), one of: wh1ch was a Tennessee stat1on (53)
_QEPA RAN reported that the worldw1de source was from:a‘ fore1gn detona-"-1~

: t1on (54)

3A1thofghmthe EPA o, 1onger pub]]shes fal]out data reports of.the
: : (7) 9f-the!

.fgo1ng_samp11ng program are ava11ab1e

-The CRBRP monitor1ng program w111 be ab1e to measure:'“

on in:the. env1rons TVA p]ans to have bot:

_env1rons samp11ng, as ’ en 1n Sect1on 6 and thus sha]] be ab ejto d1s-5"

=Pt1ngu1sh between contbm1nat1on from 1ts own fac111ty‘and that fr'm other

-fac111t1es or from wor]d-w1de fa]]out
2.8.4.2.2 PRESENT:MQNITORING PROGRAM FQR]MiLK
| The Department of Energy $- Env1ronmenta1 Mon1tor1ng Program( ) for the

1311 and 90

and. analys1s of samp]es from 14 samp]1ng stations 1ocated within a radlus

Oak R1dge facilities: monltors raw milk-for

- of 50 miles . (80 k1lometers) of -0ak’ R1dge Samples are’ normal]y co]]ected

vfweekly at each of eight statlons located near. the Oak Ridge’ area Six:
i:stat1ons, 1ocated more: remote]y w1th respect to Oak: R1dge operat1ons, |
-are samp]ed ‘at .a -rate of one stat1on each week. - M11k samp11ng 1ocat1ons

~ for all stations are shown in Figures: 2.8-21 and 2. 8-22 Samp]es are

1ana1yzed by ion exchange and gamma spectrometry, resu]ts are compared to »
concentrat1on Timits and dose gu1des specified by the Federal Government

2.8-18 "
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'in Tables 2. 8434'and 2.8-35, respectiveﬁy : The average 1eve1 of rad1

’Tab1e 2.8-36 shows recent and cUrrent 1eVeTs Of'g

 the remote environs (Figure 2.8,35),-the'

 due to'weapons testing fallout of former years

2.8.4.3 DEER

" AMEND. IX
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311 and *Osr in raw milk 1n 1979 are

The average concentrations of
fodine in milk in the immediate env1rons ‘is less than 0.2: percent off_, A
MPC for drinking water. Data for rad1o1od1ne in the remote env1rons :?hv_
(Figure 2.8-34) indicate no detectab]e activity was present dur1ng the 65”?
whole year. The average level of 90Sr in milk was less than 1.5 percentt‘h”:
of the MPC for drink1ng water (Figure 2. 8—35) |

lected Tennessee stations and ‘the U. S average ~fIt%céﬁv
90,
S 1eve1 1s from':

Nonethe]ess;=’

tam1nate the 1mmed1ate ‘environs to a reduced very low_yet measurab]e
level (Figure 2.8-35). The data emphasize that ‘the CRBRP:

gram, similar to the OﬁNL,preram as seenfin Section«é,VSHaTlVoefaﬁ

to detect significant release of radioactivity to the grass-cow-mil

pathway.

--Frequent]y, deer are killed by automob1]es on the DOE Reservat1on

Twenty-three deer samples were analyzed during 1979; twenty. samp]es were

collected on the DOE Reservation and three samples were- co]]ected off -

137

the Reservation. Summary data of the Cs content in deer musc]e are'

vpresented 1n Table 2.8-37. “The. behavior and fate of 37Cs have ‘been"

‘studied in a variety of organisms and ecosystems ( 24 - The route to human

(55, 56)

through deer and caribou has been accurate]y documented Potent1a1

:doses from the levels of 13 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
60 137 (1)

Cs and Cs were found.

' 2.8-19
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2.8.5 EXTERNAL- GAMMA RADIATION -

External. -gamma radiation- background measurements for the DOE Env1ronmenta1

Mm

stat1ons_and at. the remote monitoring stations using calcium fluoride

,1M0n1tor1ng Program® 7 are made rout1ne1y at the per1meter air mon1tor1ng
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’for‘1§79’are"’-,=1wf”“'
;g1ven in. Tab]e 2.8-38. A cons1derab1e var1at1on in background 1eve1s _
is normally experienced in East Tennessee depend1ng upon elevat1on,,‘d

topography, and’ geo]og1ca] character of the surrounding soil, (57) .

Externa] gamma radiation measurements. were performed a]ong the. stream
_ course of East Fork Poplar Creek to. evaluate: rad1oact1v1ty which might
‘be. contalned in the. sed1ments as a result of effluent releases. ' Addi-
t1ona1]y,‘measurements were made a]ong the bank of the Clinch.River :from v",“j"QV

the: mouth of white. 0ak Creek severa] hundred yards downstream to. evalu-
ate gamma rad1at1on 1eve]s resulting from effluent releasés. and air
scatter from an experimental ]37Cs plot located near the river bank.
jMeasurements were made using scintillation detectors and/or thermolumin-
-escent dos1meters 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,determ1ne the 1ncrementa1,_ o
increases;resu}ting”from p]ant_operations., '

Gammailevels,a]ong East Fork Poplar Creek ranged from 0 to 10 pR/hrj
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']éve]s were calculated and are'included,,where significant, in
Section‘2.8.6.--
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fGaseous effluents are d1scharge from several 1ocat1ons wrth1n
jthree Oak Rldge facilities.

.developed by Pasqu111

A culations were 10 -6 cm/sec for krypton and xenon, 10—2 cm/sec for 1od1ne
_and 1 cm/sec for particulates. '
-F1gure 2.8-24; the length of the bars indicates the percentage of . t1me

2.8.6 - POTENT'IA‘L'. R'AD:I’AT-ION’ DOSE T0: THE PUBEIc.: L

Potential- rad1at1on doses resu1t1ng from Oak R1dge fac111t1es effluent
for 1979 were ca]cu]ated for a number of dose: reference po1nts w1th1n
the Oak Ridge environs. A1l significant sources and modes of exposure

were examined, and a number of general assumpt1ons were used in- mak1ng

M

the ca]culatlons

The site boundary for the Oak Rldge Complex was def1ned ai°the
of the DOE contro]]ed area. (See F1gure 2.8~ 23 )

For ca]cu]at1ona1 purposes,%

'1n the air and depos1ted on the: ground were- est1mated¥ |
to: 80 k1lometers from Oak Ridge fac111t1es w1th the Gaussian p]um modi

(58) and G1fford(59) 1ncorporated 1nto a computer3~

'program.(so) The concentration was averaged over the crossw1nd direc- -
tion to give the estimated ground level concentration downw1nd of the
source of emission. (61) The deposition velocities used in ‘the cal-~

(62) Meteoro]ogxca] data are shown in

the wind was blowing in that direction.

Potential pathways of exposure to man from radioactive~eff1uents.reTeasedf~-1'
by the Oak Ridge operations that are considered in the'dose'estiMatés :

are presented in Figure 2.8-25. The pathways shown in the figure are not
exhaustive, but they include the principal pathways of exposure based on
experience.
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Exposures to rad1onuc11des that or1g1nate 1n the eff]uents re]eased from:u s

_the Oak R1dge facilities were converted to est1mates of. rad1at1on dose ;

to individuals using models’ and data presented “in pub11cat1ons of ‘the.

International: Commission on Radiological Protection, (63 68).

nized 11terature on rad1at1on protection, (69-71)

‘personal communica-
(72) '

ft1on, and .computer programs incorporating some of these models and
'data;(73’74) Radioactive material taken into the body by inhalation -
or ingestion will continuoué]y irradiate the body until removed. by pro--.

cesses. .of -metabolism- and rad1oact1ve decay,;thus the est1mates for.

[1nterna] dose are called "dose comm1tments " they are obtained- by 1nte-”'5d

ﬁgratlng over the assumed remaining lifetime (50 years) of the exposed

j1nd1v1dua] (63)

The radiation doses to the total body and to internal organs from:exter-
fna]'exposunesvtbvpenetratfngvradiation’are approximately:equa],;butithey.
:may vary considerably‘for.ihternal exposures because some radionuclides -
'concentfate-in»certain organs of thevbody. For this reason, estimetesl
of radiation dose:to the total body, thyroid, lungs, bone; liver, kid-
.neys, and.gastrointestinal tract were considered for various pathwaysd

gof eprsure These -estimates - were based on parameters applicable to an,

"average adult, (63,68) The popu]atlon dose estimate (in man-rem). is ‘the -
‘sum of the: total quy doses to exposed individuals within an 80- k11ometer
radius of the Oak Ridge facilities. ' L

2.8.6.1 MAXIMUM POTENTIAL EXPOSURE

.The point of max1mum 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
Hprimarf]y to air scatter from the plot. A maximum potential total body
exposUre of 240 millirem/yr wasdca]cd]ated-for this location assuming
‘that an individual remained at this point for 24 hours/day for the en-
Htire year. The calculated maximum potential exposure is 48 percent of

2.8-22

_ other recog-




@O

~remote since access 1s on]y by boat..

.beyond the site boundary as a resu]t of a1rborne or: 11qu1d eff]ue,_':
‘leases. _ - '

'an inhalation rate for the average adu]t of 2 x- 104 11ters/day Th

1s the: -important rad1onuc11de contr1but1ng to th1s dose Thesee]eve1
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the a]lowab]e standard (75) This s, an atyp1ca1 exposureﬁ ocu
the probab111ty of an exposure of the magn1tude ca]cu]ated is: consrdered

The tota] body dose to a "hypothet1ca] maximum exposed 1nd1v1dua1" at the m
same location was ca]cu]ated using a more realistic res1dence t1me ofa‘ o l
240 hours/yr. The calculated dose under: these conditions was 6.6 m1]?;5r?;"'"
Tirem/yr which is 1.3 percent of the a]]owab]e standalr'd(7 ) and repre”‘
sents what is. cons1dered a probable upper Timit’ of exposu'“f

More 1ikely exposure potent1a1 is cons1dered to occur -at ot

The ‘dose -commi tment. to an: 1nd1v1dua] cont1nuously occupy1ng”uh
nearest.-the site boundary would resu]t from 1nhalat1on and is based °a

calculated. dose comm1tments at this ‘location were 5.1 m1111rem ‘to the

1ung (the -critical organ) and 0.5 millirem to:the total- body; uran 234&“
are 0.34 percent and 0.1 percent respect1ve1y, of the a]lowab]e annua]
standard (76) Due to inherent uncerta1nt1es in the: meteoro]og1ca1 data,

stack samp11ng data and calculative techn1ques, the ca]cu1ated 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 pathwdy. - :

Measukements of the two principal radionuclides entering this pathway,"
I and 905r (see .Tables 2.8-34 and 2.8-35), indicate that the maxlmum'
dose to an individual in the immediate env1rons from 1ngest1on of one °
llter of milk per day is 0.1 millirem to the thyro1d and 7.3 millirem to

'the bone at Station 6 (Figure 2.8-21). The average concentrat1ons.for

the remote stations were assumed to be background and were subtracted
from the perimeter station data in making the calculations. - In comparison, -
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the maximum 1972 90Sr concentration. in excess of'béckground*'as“diSCussedﬁvwﬁfr5 -

above in Sect1on 2.8.4.2.1. (see Table 2.8-31), wou]d have potent1al]y
resulted in a dose of 49.2 m1111rem to the bone. This dose comm1tment

is about 3. 3 percent of the a]lowab]e annua] standard. (76)

The public water supply intake closest to the. ]iquid discharges from the
Oak Ridge . fac111t1es is Tocated approx1mate1y 26 kilometers downstream atn
Kingston, Tennessee The intake to the water fi]trat1on p]ant 1s lo-

'_ cated on the Tennessee River approx1mate1y one~half m11e upstream from

the confluence of the Clinch and Tennessee Rivers. . Normally, Tennessee
River water. is used for the K1ngston water: supp]y but under certa1n
conditions of power generat1on ‘backflow can occur. Under backf]ow _
conditions, Clinch River water may move upstream in the Tennessee R1ver
and be used as the source of water for the K1ngston f11trat1on plant.

It 1s‘est1meted that;these,condmtmons~wou1d prevail a-maximum- oszonperfgf»efu<*n'»'

cent of the time. Measurements of untreated river water samples at Kingjv-?";
~ston (see Table 2.8-13) indicate that the maximum dose .commitment result- |
’_1ng from the ingestion of 20 percent of the da1Ty adult requ1rement (aboutp;ﬁiﬁ

_two liters per day) is 2.3 millirem to the bone and 0. 05 m1111rem to- the :

| tota] body.. -The. average concentrations in Melton Hill Dam water werercone;_."'f
sidered background levels and were subtracted from the values obtained - . ;| -

at Kingston.

Estimates of the 50-year dose commitment to an adult were calculated- for .
‘consumption'of 16.8 ki]ograms of fish per year from the Clinch River. The

(33)

(78) and is used because of the popularity of f1sh1ng in

, f1sh.consumpt1on

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 b]ueg11] sample taken from CRM 20.8

90

is estimated to be 118 millirem to the bone from “~Sr. The maximum total

body dose to an individual was calculated to be 2.4 mi111rem,

A more probable dose commitment, based on the annual average concentra-

90

tion of “"Sr in bluegill samples taken from CRM 20.8, was calculated to
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. a]]owab]e annua] standards F1sh samp]es taken from Me]ton£

2~8L6f2'fDOSE‘TO'THE~P0PULATION'

bThe Oak: R1dge POPU]at1on rece1ved the largest average 1nd1v dull*

be 35 mi11irem to.the: bone and 0 7. m1111rem'&o§the tot”‘f"”fi’:"
comm1tments are about 2 3 percent and 0. 14 percent respectlve

were analyzed to determ1ne background cond1t1ons -~ Fish- caught from other? e
lTocations in the Clinch River and’ consumed wou]d resu]t 1n s1gn1f1cant]y o
smaller doses than the max1mum ca]cu]ated for CRM 20 8 as- .shown in’ Tab]efl‘“

2.8-16.

body dose as a popu]at1on group.. .The. average total body dose to an

Ridge resident from rad1oact1v1ty re]ease from the Oak - R1dge nuc]eaﬁ,tlawp
cilities was est1mated to be 0.02 millirem as compared to approx1mate1y 1
100 m1111rem/yr from natural background radiation; the average dose com~- . .. |. -
m1tment to the lung of an Oak R1dge resident was 0.4 millirem.: The* _
| max1mum potential dose commitment to an Oak Ridge resident was ca]culated
‘to be- 5.1 m1111rem to the lung. This calculated dose s 0. 3 percent of

the allowable annua].standard (76)

The cumulative total: body dose to the: popu]at1on 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.

2.8-25"

e



AMEID %

OCT 1981

This dose may be compared to an estimated 74,000jman—remito:théisameipo:o (R
pulation resu]ting from‘natural'background radiation. : About 14 percent S
of the co]]ect1ve dose from the effluents of- ‘the Oak R1dge facilities 1s;t_ah."

est1mated to be to the Oak- R1dge popu]at1on
2.8.7 OTHER'SOURCES'OF'RADIATION EXPOSURE

The radiation exposure to the pub]ic from natural sources. and ‘medical
_ app]1cat1ons is quite large compared to that from operat1on of the Oak :

R1dge fac1l1t1es Rad1at1on in “the env1ronment from. natural sources 1s'wnuf
the maJor source of rad1at1on 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.1on1zing radiation.

2.8.7.1 NATURAL RADIATION

‘The human is subjected to all types of natural radiation in our environ-

ment. It is appropriate to divide the types into. two classes: (1)'ex-
posure arising from terrestrial activity, and (2) exposures caused by
rad1at10n from extraterrestr1a1 (cosmic) sources. Both:. of these have -
."an external component. of radiation, i.e., impinging on the outside of

" the human body, and an internal component, i.e., radiations from radio-
v ective'material“taken into the body by ingestion and inhalation:

2.8.7.1.1 cosMic RapiATION(E0)

- 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 react1ons of the: prlmary and secondary cosm
with nuc1e1 chiefly gases of ‘the: earth'

Tosphere The: maj
~cosmogenic rad1onuc]1des are of- the mlddlewor Tower: atom1c number

diations from these are beta-: and gamma-ray or X-ray and range in: ha]fwy,

‘11fe from millions of years down to a fractlon of a second (see Table -

2.8- 4]). The four: major. cosmogenic rad1onuc11des ‘which are contr1butor5"‘“““

‘to human dose are 7Be ]4C 3H .and 22Na ‘the Tatter three are 1sotopes,>

of major body:elements, and thus compr1se the 1nternal component ‘of:
radiation exposure. Doses ‘from. cosm1c rad1at1on are -seen: 1n.T 1

'2.8.7.1.2 TERRESTRIAL RADIATION(eo_)f

Human exposure to terrestrial rad1at1on arises. from rad1onuc111

are present in the earth's crust, or wh1ch have been transferre fr

the earth's crust to the atmosphere or hydrosphere S1nce aly
natural terrestrial. radlonuc11des have a half- life of at 1east the 'S¢
.-order of magn1tude as the estimated age ‘of the earth (4 5 x 109A,
hey are called pr1mord1a] rad1onuc11des These pr1mord1a1 rad1onu
are conven1ent1y classified. -into the’ "ser1es rad1onuc11des W
to a stable- isotope of 1ead through a sequence of rad1onucﬂ“de

ranging half-lives, and the “non-series rad]onuc]1des " which:

directly to a stable element. The two series 1mportant to human exposurepe‘wu <

238 232

are those headed by U and Th. These are illustrated in: Flgure

-2.8-26. Of the non-series primordial radionuclides listed in- Table 2.8 43

40 87

only K and

Considering only the external radiation component of the radionuclides
present in the atmosphere and the soil, Figure 2.8-27 shows that the

Rb contr1bute,51gn1f1cant1y-t0»human—exposure (Tab]e:2.8_42)._

United States is divided into two major parts. . The'absorbed'dOSe-rates,jf* o

1]]ustrated represent exposure at one meter above grourd and were de-
rived from aerial survey measurements adjusted for cosm1c radiation..

2.8 —27 -
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The series rad1onuc11des when not - separated by phys1cal or chem1ca1 means
‘reach a state of radioactive’ equilibrium. However, as seen in F1gure

2.8f26, each series has one descendent nuclide which is an 1sotope.of_the
- noble gas radon that can escape from the earth's crust. - The shortf]ivéd_ o
daughters of radon then become attached to particulates in the air, which s
increases the potential for human inhalation. ‘The radon sub-series con- ,
~ tributes a few millirem per year to the dose equivalent rate (see Table : EES b
2.8-42), contributing to the external component chiefly by the gammas of»f. N: 5*'1.7;7
2]481, and to the internal radiation component by - a]phas of the radon: e gyf:u_;ﬁ"‘”
subser1es | |

Potassium-40, an emitter of beta and gamma radiationé;'cémpriseé»both,u-
-an- external-and an intérna] radiation source; rubidium487 is a. beta~- [
emitter only and contr1butes less than 1 mrem/year of ch1ef1y 1nternal
radiation. ‘

2.8.7.1.3 SPECIAL STUDY ON INDOOR NATURAL RADIATION(®1)

Measurements were made of exposure rates from p.enet'r-,"é»tj;ng natural ba;c‘kﬂb-/ e " .
ground gamma radiation using thérmo]uminestent dosimetérs (TLD's) ‘placed - - ‘t
‘within 84 residences in the Oak Ridge/Knoxville aréagfrpm fall 1977
through summer 1978, ' ' - '

“Analysis of the data indicated that several parameters must be considered-
including season, geographic location, and building material. Seasonal |
'véraition-was apparent: the highest average TLD reading,reported was in
the fall, while the lowest was in the spring (Figure 2.8-28).

’_Predittab]y 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 J
the atmospheric increase Qf radon-emanation from the stone itself, as i
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shown in the fo]]owing-'“Three“cdntrolZTLDs‘wefé‘p1a6ee"
Tocated in Knoxv11]e ‘Oak Ridge,  and" K1ngston to 1nvestrgat, ]
dose from radon emanation fnomsstone An- average dose equ1va1en~ :
of 11.9 + 1.4 microrems/h'orl]04Q6 millirems/year was obta]ned These

dose equivalent rate values were higher ‘than those indicated:janlgures:ffﬂp_'

2.8-29 and 2.8-30, which was attributed to the ‘enhancement Of:raddnﬁcqnﬁ:,lﬁtﬂ.

centration caused by increased stone content and decreased ventilation.

-Another'perametef that appeared to affect the exposures-was
‘location. - Table 2.8-44 shows“tﬁe'QUarteFTY”ahd‘

term1ned as a funct1on of geograph1c ]dcat1on

were within two- standard deviations about- ‘the ‘mean; ‘HBWéYé

teresting to note that the highest: dose was “not: obtf' ,
which is in close prox1m1ty to a comp]ex of ‘nuclear fac111t1es
average dose equivalent rate obtained from this indoor stud
m1]11rem per year compared to the average outdoors natural gamma:back~ ‘
~_ground radition in the entire United States of approx1mate]y 7'i“ '

(80)

‘Tirem per year.

2.8.7.2 MEDICAL IRRADIATION(79 83)

Medi¢a1 radiation exposures-are of particular ‘interest sincestheyfcoﬁtcels
tribute the highest man-made per capita doses to.the“pdpulation;»tTheya,fiﬁ“
are acutely adminiStered'using'high dose rates' thereby'causingfthe' :
highest individual.organ doses with the exception of acc1denta1 exposures
The main contributor of the total dose from medical exposures 1s d1ag—f:-“
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. (79) Use of medical radiation has increased,
both in diagnostic examinations and in dental radiography, at a rate-
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about 10 percent greater than the rate'of‘pobulatioh increase. "However;_.<; €; et
the GSD itself dur1ng the six year interval 1964 to 1970 d1d ‘not change RECTAS I

s1gn1f1cant1y (see Table 2.8-45).  Table 2.8-45 a]so shows typical-skin
doses for medical diagnostic and dental radiographic procedures. Table
2.8-46 shows typical somatic (bone marrow) doses from routine d1agnost1c

(85)

examinations for the same years.

- United Nations Scientific Committee on the Effeéts of Atomic-Radiation'

'(UNSCEAR) reports were the basis for GSD estimates in former years. How-;vuuwif

ever, the 1964 and 1970 dosimetry surveys ‘have-been. rev1sed 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 1mportant to- note,;.,f
that although the med1ca1 dose is 1ow, it neverthe]ess is large compared SR &

' to doses. resulting from Oak Ridge facilities operations and is approx1-'
mately equal to natural cosmic radiation.

Table 2.8-42 presents doses from all medical irradiation.
$2.8.7.3 MISCELLANEOUS OTHER SOURCES

A wide variety of consumer products conta1n rad1onuc11des that. have. been
| dellberately incorporated to satisfy a spec1f1c purpose. In ‘addition,
some electronic products, the most common one being color te]ev1s1on,
have the potential to emit X-radiation. Table 2.7-47 presents ‘a list of
“such products classified into six Categories.(79) 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'1ess
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,

2.8-30
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Tab]e 11 for unrestricted areas. Any: s1gn1f1cant re]eases of rad;’ak ,
1ty from the CRBRP 1nto the a1r or. 1nto the C11nch R1ver ‘water’ should bei'? -

d15t1ngu1shab1e from the. present background ]eve]s by the eff]uent and
environmental mon1tor1ng programs discussed in Sect1on 6 0. 1In add1t1on;
any significant exposure of man to radioactivity through the food chain
should also be detectab]e since the dual system of immediate'and remote =

biological environs mon1tor1ng has - proven effect1ve even with re]at1ve]y

h1gh enhanced. background 1evels from- wor]dw1de fallout. ~Continued- moni=

tor1ng of soil and other terrestrial products for p]uton1um sho,
resu]t in detectlon of poss1b]e releases from the CRBR

Stud1es made of the C11nch River sed1ment 1nd1cate that the to
nuc11de 1nventory may be substantial. However since these
have not made s1gn1f1cant contr1but1ons to the act1v1t1es present i
Clinch R1ver water nor to the radionuclide content of C,.“’“

it may be assumed that present rad1oact1v1ty levels in the'C11nch

sed1ment present no potential hazard to man.

. In conclusion, the background radiological characteristics have been:
'adequately characterized to allow detection of re]eases from the CRB,,m

wh1ch may s1gn1f1cant1y 1mpact the env1ronment
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TABLE 2 8-1--

CONTINUOUS AIR MONITORING DATA
LONG- LIVED GROSS BETA ACTIVITY OF PARTICULATES 1IN AIR
1979 '

v v Number of | 3 B &
Station : Samples Units of 10 = uCi/ml- . % - :
Number Location Taken  Maximum®* ~ Minimum™* ~_Average MPC+| - |

Perimeter Area++ .
HP-31 - Kerr Hollow Gate 50

HP-=32. Midway Gate 52 ;08 _; f
HP=33 = Gallaher Gate 51 .09, \
HP-34  White Oak Dam 52 10 j

09
:05
10

HP-35  Blair Gate 50
HP-36  Turnpike Gate - B2
HP-37- Hickory Creek Bend 52

HP-38  East of EGCR 52 10 P
HP=39 Towns1te 52 .08 (AN

o 0 0 0 0 oo o ov.
N O Oy NU N

Average .10_
Remote AreaA _
HP-51  Norris Dam 52
"HP-52.  Loudoun Dam _ 52
HP-53 - Douglas Dam - 50
- HP-54 Cherokee Dam 52
HP-55 Watts Bar Dam 50
HP-56 Great Falls Dam 50
HP-57  Dale Hollow Dam 51
HP-58  Knoxville 51
Average

o oo 000 0 000
o o o o O 00T O

25+.04 . 0.03|
24402 - 0.02]
.20+.02  0.02
13+.02 0.01] |
0.27+.04  0.03 :

.34+.04  0.03 ]
.22+.04  0.02
.24+.02  0.02

o 0 0o o0 0 0 0 0 ~
SO S Y D Y N
OO0 0 0ooc o o o C
' o o o 9
- .
o0 0O o0 o0 o0 o oo

o Max1mum weekly average concentration.

*% Minimum weekly average concentration; minimum detectable ]eve] is 1 x 10 ~15

puCi/ml.
+ MPC is 10-]0 pCi/ml for unidentified radionuclides (10 CFR 20, Appendix B, L
Table II, Col. 1). v S

++ See Figure 2.8-2. = ' -
A See Figure 2.8-3. : | , y ‘f ‘
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TABLE 2.8:2 ~ fi
CONTINUOUS AR MONITORING DATA
LONG- LIVED GROSS ‘ALPHA ACTIVITY OF PARTICULATES IN AIR
1979
' ’ Number of , L S _ -
Station ' Samples Units of 10-15 pCi/ml .
Number- Location . - --Taken —~ Maximum* ~Minimum**  _Average :
Pemmeter Area++ - o R N
"HP-31  Kerr Hollow Gate . 50 7.2 0.5
s HP-32  Midway Gate® . - 527 4.8 . 0
; HP-33  Gallaher Gate .51 .4.53. z;*g; 1.2
: HP-34  White Oak Dam ~ -~ 52 3.3 0. 1
¢ HP-35  Blair.Gate - | 50 © 0.1 0. 5
. HP-36  Turnpike Gate 52 2.9 0.5 1
' HP-37 Hickory Creek Bend 52 . 3.0 0.! 0
b ‘HP-38 - East of EGCR 52 17.8 0. 1.4
HP-39 Townsite . 52 3.8 0., 1. J
‘ Average | . ’ ' 6.4 0. 1.
‘ ~ Remote AreaA o o o
HP-51  Norris Dam . - . . 52 = 2.4 0.4 °1.0%0.
HP-52 Loudoun Dam - 52 2.5. 0.5 . 0.9%0.
HP-53  Douglas Dam 50 2.6 0.5 - 0.9+0.1
HP-54  Cherokee Dam 52 2.5 0.5 ~ 0.9+0.1
HP-55  Watts Bar Dam 50 . 1.3 0.1 0.7¢0.1  0.02
' HP-56  Great Falls Dam 50 2.8 0.5° 1.0#0.2  0.02
HP-57  Dale Hollow Dam 5. 2.7 0.5 . 1.0t0.2  0.03
HP-58  Knoxville . 51 . 2.9 0.5 0.9:0.2 . 002
| Average | 2.5 0.4 . 0.940.1  0.02
*® * Maximum weekly average concentrahon ) 1
** Minimum weekly average concentration; minimum detectable 1evel is 1 x 10 ]6 _
pCi/mi. ,
= + MPC is 40 x 10 -13 pCi/m1 for a mixture of uranium 1sotopes Qo CFR 20,
é} Appendix B, Footnote 4).
< " ++ See Figure 2.8-2.
‘ A See Figure 2.8-3.

2.8-33




Radionuclide

: CONTINUOUS AIR-MONITORING"DATAf
SPECIFIC RADIONUCLIDES INAIR -

| TABLE 2.8-3

COMPOSITE SAMPLES 1979(])

(10

-15 pC:/m])

Ist

Qtr..

2nd

Qtr 3rd

‘Qtr,

"Périmeter‘Stations

4th

eQﬁfl

~Yearly
‘Average

st Qtrif

Remote Stat1ons j‘

. t r.. 3rd

Qtr.

4th

Year]y7

7
90
IOGRU
]25Sb
137

"T'Cs
144,

228y,

Be
Sr

109

.15
.27
.48
.75
.13
.006
.050 .
.004
.65
. 060
.23
.001
.008

* ND - Not Detectable.

'O 0O O © OO OO WO ONO

119

.27
72
60
4
.48
.020
.020
020
.18
;013:
3
005
5

O O OO0 OO0 O Ww-oN O

o
.05
72
27
.49

.72

.008
01
.008 .
.25

012
200
.001
005

© ©o ©o ©o oo 00O oo o o

04
3

.54
S
.29

.08
007
010
.008
.68
.045
g4§.fﬂ
2001 .
012

o oo 'd o o oo o o oo o &

106 113;
15
56
37

.%7‘,‘
.85

.010 -

010
44

030
26

= I =Y =T ~ R =N ~ S~ T - S - S - P
s oo 00066 = o

w23 0ok

0.0 @ 0o o b O o O

8
ﬁds:ﬁ_.
73
.31

O o0 0o 0 0.0 0 0 o o

22
;4I'DA
16 -
.23’Ii;i
33
.003
008
033
003
022
o008
.002 -

Qtr Averqg_vC

95

‘oo oo ole o ;5‘_,,¢5Ic;?+£j¢y_

19
.36
;33 ,
;51' IA*
r10A7
009
2010 -
013
;JbikV_
020 |
;6007;,.
010 |

1861 100



AMEND IX

ocT. 1981 ;-!ﬁﬂrf

-~ " TABLE 2.8- 4
. - |CONCENTRATION. OF 13‘1 IN'AIR AS MEASURED.BY. THE
- |  PERIMETER AIR MONITORING STATIONS*
1979l
- o . Number of T
Station Samples: Units of 10-14 pC1/m] S %
Number _Location ' Taken Max imum™* M1n1mum+ - Ave )
HP-31  Kerr Hollow Gate 51 7.7
HP-32  Midway Gate . B2 1.5
'HP-33 Gallaher Gate - 51 - 7.1
HP-34  White Oak Dam -~ 52 6.4
"HP-35  Blair Gate 52 1.1
HP-36  Turnpike Gate - 52 6.0
HP-37 - Hickory Creek Bend. . - 52 - 3.0
HP-38  East of EGCR - . 52 6.0
0.8

é HP=39 Town51te R 51
Average S

* See Figure 2.8-2.
*x Max1mum week]y average concentrat1on

i _— M1n1mum week]y average concentrat1on minimum detectab]e amount of-
: 1 x 10-16 pC1/m1
-10

o+ MPC is 1 x 10 puCi/m1 (10 CFR 20, Appendix B, Table II);'
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TABLE 2. 8-54'

| DISCHARGES OF RADIOACTIVIT LTo THE ATMOSPH pr;f

Radionuclide - - . o fcuriesipisthahggﬁf'V”*

0. 11
: 0 3

'Uﬁahium*_
C131

fgasvstream andvan assumed m1xture of noble”gases

f¥5Un1dent1f1ed a]pha
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LE-8"¢

PO - D - OB O0®R PO OO 00O D000 0o o

3r0ss .
Year Seta £s-137 Ru-10¢ $r-90
1949 718 77.0 110.0 150
1950 ) 19.0: 23.0 8
1951 151 20.0 18.0 0
1952 214 9.9 15.0 :
1953 304 6.4 26.0 130
1954 384 22.0 11.0 140
1955 237 63.0 31.0 93
1956 582 . 170.0 29.0 120
1957 397 " 89.0 60.0 83
1958 544 . 55.0 42.0 150.
1959 937 76.0 520.0 80
1960 2190 31.0 1900.0 28
1961 2230 15.0 2000.0 22
1962 1840 5.6 1400.0 9
1963 470 3.6 430.0 7.
1964 234 6.0 191.0 6.
1965 95 C 24 69.0 3.
1966 a8 1.6 29.0 3,
1967 40 2.7 17.0 5.
1968 16 1.1 5.0 2:
1969 -- 1.7 1.7 3.
1970 - 2.0 1.2 3
1971 -- 0.9 0.5 3.
*TRZ = Trivalent Rare farths (Less Ce)

TABLE 2.8-6

Curies

TRET(-Ce}

77.
30.
11.
2.

11C.
- 160.
153,
140,
110.
240.
94,
48.
oA,
1.

W N oA DL WO RO OO OO0 O O0O0 OO O OO

B R O - T T,

~
EY

;AQkLA

YEARLY DISCHARGES OF RADIONUCLIDES TO CLINCH RIVER

18.00 180.00
- 15.00
-- 14.50
23.00  19.00
6.70 7.60
.00 14.00
85.00 5.20
'59.00 12.00
13.00 23.00
30.00 ©6.00
48.00 .~ 27.00
27.00.  38.00
420 20:00
1.20 2.20
1.50 0.34
0.30 0.16
0.10 0.33
010 0,67
0.200 0.49°
- 0.0 0.27
“.0. 0.1
0. 0.0
0. 0701

9,10

5.70

1213

N ]
O o W o~

0000 00000 0WYM O ®mE WS WM

O . = e W

12,247
9,473

8,945 -

T "LL:i(it*"
T aNAWY

i
s
&




TABLE 2 8 7

RADIONUCLIDES ™ THE CLINCH RIVER SEDIMENT 1972(15)-41»‘“7»'

*i.;;pgj/g}j_._ ;,

 Clinch River Mile . ‘Da

a7
o

80
j}l*bi

oo ey

»g' 16 3 '_.'7/29fié;
as e
| 51;6 1 .  ié7ié77éfi‘ )

2838




. 6€-8°2

xK

+ .

The error term reported is the 1- s1gma countIng error.

CRM 14.8 = Proposed barge un]oadxng fac111ty
CRM 16.0 = Discharge site
CRM 17.9 = Water Intake site

Soil samp1e taken approximately 50 feet from the shoreline.

(o
. .
TABLE 2.8-8
RADIOACTIVITY IN CLINCH RIVER SEDIMENT NEAR THE CRBRP
16) -
JuLy 14, 197618
pCi/gm,,DRYVWEIGHT*
._Location** S l ;- ‘ l . U - oo o
T _Gross a Gross.p _S'%pi - My - A2y 225, . 28, . 208y, 025 - W B0¢q- 40¢ 14914
4.8 M-1 1.94+.46 8.79+.46 .649+.060 .507+.05) .438+.040 .649%.060 .B76+.168 2.025+:050 .600+.043  7.00+.443
14.8 M-2 2.21+.49 13.55+.55 .503+.043 .496+.039 ..567:.027 - .503#.043 .664+.087 .177+.017 1.953+.039  .228+.023 7.451+.338
14,8 M3+ 2.74+.54 22.25+.68 .660+.066 .501+.062 .638.041. .660+.066. .859+.124° ..126+.021 9.866+.107  .328+.034 9.042+.459
114.8 R-1 1.58+.43 10.61+.50 .411+.023 .396+.019 .349+:014 .411.023- .5944.055 .127+.008 v 3.050+.036  .740+.022 4.469+.191
14.8 R-2 4.10+.64 27.62+.76 .836+.034 .850+.029 .9481.023‘.-'8364 034-.1.229+.065 .301+.015 .533+.115 .913+.023  .180+.175 16.14+.390
T14.8 L-1 2.215.49  8.76+.45 .388+.026° .404.022 .427+.015. .38+ 026 . .610£.054: . 1.715+.023  .532+.021 5.010%.215 -
14.8 L-2 2.57+.52 22.94%.69 .582$.025 .560:+.023 .605+.016 .362%. ozs .a7o+;'oss .212+.010, 2.1-74:_.0313f .237+.014  12.08+.301
16.0 R-1 1.40+.41  6.54+.41 .253+.020 .277+.020 .312+.015 .-2531.021 .562+.051 .098+.009 2.138+.033  .474+.019 2.847+.153
16.0 R-2 3.74+.63 28.60+.77 .919+.075 .779+.065 .968+.046 .919+.075 1.063+.120 -.350+.034 1.033+.047 13.61%.519
L 16.0 L=1 1.85+.47 6.69+.43 .358£.024 .305+.020 .340+.015 -.3584.024" .466+.043 ..164+.011 . LA77+.018 2.886+.169
16.0 L-2 4.91+.71 27.95:.77 .865+.066 .744+.060 .699+.046 _:865+.066 1.050+.114 364+.030: " .899+.041 14.03+.476
17.9 R-1 .2.30%.51  7.59+.45 .447+.030 .474+.031 ,363+.020. .447+.030.° 4-5;4.8:-062 .148+.013 .550+.024 4,807+.237 o
17.9 R-2 7.34%.85 26.413.76. .906+.031- .932+.027 1.043+.021 .906+:031 ‘1.166+.067 .319+.013 .132+.014  15.58+.357  5.303+1.07
17.9 R-3 5.00+.71 22.69+.70 .889+.055 .848+.047 .876+.034 .889+.055 1.169+.111 .334%,025 .248+.034 14.64%.507 o
17.9 L=1 2.66:.54 8.05:.46 .4742.026 .430%.022 °.334+. 015:_~.v_474;‘-;p_26. . .500+:054. .. 129+.010 .579+.023 4.286+.211
17.9 =2 7.79+.87 21.47+.70 .507+.030 .538+.027 ..587+.020 .507+.030 ° .812+:061 .214+.012 . .422+.021 9.451%.312
17.9 L-3 7.16+.84 28.60+.78 .867+.032° .842+.027 1,021+.022 .867+.032 1.357+.080 ..333+.013 ) Ji84+.015 17.21+.386
*

100
CONMALN

1861

YT



TABLE 2. 8 9

15
RADIONUCLIDES IN THE CLINCH RIVER WATER 197] AND 1972( )

p C1/11ter (or 10 9 uC1/m])

Clinch = _ N
‘River '
- Mi]e' Year anrter Sr~90 Ce-]44 Cs ]37 Ru-]03-]06 C0-60 Zr-Nb-95 H 3j-

'iCRM 23 1 1971

=]

-15f - o,sof. 0 40 0. 19?_;99@fﬂi

;;Qi:'“f : EREE .

050

a0 2

20 0.80 <

00 070
0

R SRR
o
~
1S

1972

Jdo.
O
;50@
000
.90,
600
.60:
.10

.30:
0
;Sd
.80

.60.
.30
‘ .50
1.40 0.10 0.9

S 00 0 0 66

o
(2]
o

CRM: 14.5 1971

£ W N e
e LR e
NEOy By
o O

o

~J

o

1972

s W s W
-0 OO . W s = e C ‘
. o e e tee e anoe

~n
~J
S
<3
el
©
- - -

- CRM'4:5 1971

oo o0 6 oo o i

. o e - e e RS T
=) IR :
[Ye]

BOWN —
S ',- B
: “C>. 0 © =N ==

=)

F-Y

~

.5 0 - 2070
.20 . 0.08 1620 .
0.04 1000
0.03° 1760

Cwoe 300 baot 2a0' a0t 308 6x10 306

1972

=
[32]
o
o
o
—r
OO0 OO0 e
K=

—~ 0 00N WO N

W N e
b -
R
© '8 &,
o
[9%)

o

* Indibatés‘ho'readings , : .
**10 CFR 20, Appendix B, Table II, Column:2

-,
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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 o | 9 -
pCi/liter (10,9 MCi/m1)*

. . : L 1971
Parameter _ Jan _Feb ' Mar -Apr- _May - June July :Aug ‘Sept _Oct Nov _Dec

Gross Alpha-Suspended Solids <0.2 <0.2 <0.2 §0Q8v <0.2 <0.2 :<0.2 <Q.25}<0,2 <0.4 <0.6 <953
Gross Alpha-Dissolved Solids <0.2 <0.8 <0.2 <0.2 <0.2 <0.2 <0.2 <1 . 0.5 <0.8 <1.0 <0.5 .

. Gross Beta—Suspeﬁded Solids {1 <1 S “4;7.»<1 2 : 2 *J: m'<1-8 2.5 <4 _{T;Z
Gross Beta-Dissolved Solids 10 10 6.7 4.7 5.8 3 4.. 3 .4 5.2 <5 8

1872

| SR 1972 ool L
Parameter Jan  Feb Mar J”Agr= May June  July  _-Aug "Sept _Oct quiffbec,f

. Gross Alpha-Suspended Solids <0.5 <0.4 <0.4 <0 2 <0;4 3.3 <0.3. <0.

Gross-Alpha-Dissolved So]ids  <0.6 <0.5 <0.5 <o 4 <0.5 <1.0 2.4 ‘<0. - - - -
Gross Beta-Suspended Solids <3 <2 <2 ﬁsf“.i'z 7 7<Tfﬂﬁf'5{ - - - -

Gross Beta-Dissolved Solids 5 <4 6 {;63',"_5" - _‘2”:

* References 17-27, 9, 10 28, 29.

*% MPC is 30 pCi/1 for un1dent1f1ed radionuc11d‘{ ‘}ilg'ColumniZ).

1861 *120
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TABLE 2 8*11

RADIONUCLIDE CONTENT OF CLINCH RIVER FISH WET WEIGHT(2 3)
, pC1/kg T :

1971

'”wﬁité“crapﬁiE' s »3435:
~Sma]]m00th Buffalo »10823 33

Carp o C - iéf if1 1f;,;,"_%:_f_ir ;51_ffﬁfﬁ :_,,lﬁ% e

*Max1mum Perm1ss1b1e Intake -'Af;' s
~ fish to be:comparable to a'dai

year conta1n1ng the concentrat1on gurde 1eve1’of'the ad
quest1on B . : , CR S

2.8-42




SATIENDS LK

OCT

’TABLE 2.8 12

. SR -CONCENTRATION FACTORS FOR:CLINCH! RIVER FI S

o

- eFe = 2 Wet Weight Basis

: 197]
Sr 90 -, Cs 137

~ Mnite Crapp1e L 'f 142:; »}1.5503
,5gsma1]mouth Buffa]o :{:4, ) A.114>. .53 551

: Concentrat1on Factor g-*
”-. Concentrat.on of rad101sotope in the organ1sm _
. Concentrat1on of rad1o1sotope 1n the ambient water’

) w1

N O
m o

noowoon

i . ,

MNot available

2.8-43
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RADIONUCLIDES IN'T'

TABLE 2 8-13

”ﬂCLINCH RIVER WAT* siies
1979n;' SR

Concentration of Radionuclides of Prinary Concern. . . . .

Nuniber - of

deatio"":”*_ﬁsé@piés‘

C-2, CRM 23.}v - 4 .

c-3, CRM 14.5 = &

Max.
’;f-ﬂfn;f
Avg.
CMax.
oMin. 0
Avg
CMax. 0
~min.
Avg. 0

C-5, CRM'4.5 4

X Most restrict1ve MPC for each 1so"" s

percent of MPC for a’ known mixture o

Range  __ >

0 R 4

"726ﬁ.ka"‘
‘-,2*2003-
1,000

5. T 4oo+700
11,800
1,400,
B soo+200

o
(o ]
b

o oo 00000

..m: .
2

Hﬂv‘;ééefijiHﬂVl
T TV Y ERITIRION AL,



TABLE*2;8—14

URANIUM CONCENTRATION?IN SURFACE STREAMS

‘statfon - Number of __Units of 10°% ,ici/i
- Number* _Location - Samples. Maximum Minimum ~_Ave

'P%] Poplar -Creek B 12
P=2. - Poplar Creek SR P
- c-3 Clinch River | o 12
“C%éi -C11nch R%ver-'”;U." o .12%'H
€6 o | 2
1E4]v East Fork Pop]ar Creek 12
81 Bear Creek -~ - 10

<0.07

[Ch Rlveer v'l»' S TZR

N oLt o N
A

uranium 1éotooes, See NRC 10 CFR 20 Appendix B Tab1e _¢l~
Footnote 4) . L




S _“ozi;,24_"_.

nt1 t1es ca]c u]at
Y. released.




-0CT. 1981

TABLE 2 8 ]6

. - o o RADIONUCLIDE CONTENT TN CLINCH RIVER FISH
10790
pCi/kg-Wet Werghtii

Location Spec1es* 90g. 239, 238, 238, 235 23‘4UV']’37C5 600, - 40 ,M%I%*’ ng/q) AL
CRM 5.0  Bass 2 0.03 .0.62 0.4 0.03 05 151 6 327 0.03
Blue Gil1 7 0.05 0.02 0.7 0.16° 1.2 77 4 0
-Carp .5 0.01 0.02 0.6 0.08. 0.8 59 3 3525 0.0
Shad 9 0.05 002 6.2 034 9.2 66 5 2508 -0.0
| ‘Crapp1e 5°0.02° 0.02 0.4 0.04 0.8 56 4 2819 0.1
CRM 12.0° Bass 9 0.06 0.03 1.2 0.23 2.3 1649 13 16177 0:2
S Blueginl . 1 0.88 0:88 9:4 231 1L7 1200 15 12876 016 47c o
‘Carp .18 0.23 0.17° 8.1 0.68° 13.0° 406 16 18976 oﬁiz-}gf19;;~_ 200
Shad 47 0.26 0.03 104 0.79 135 N6 20 7288 0.38 182 0.3
e Crapp1e 14 0.03 010 1.3 850 3.1 683 14 18089 0i17 1227 0.8
CRM 20.8++ Bass 11 0.01 0.01 0.2 0.06 0.4 1252 9 3275 0.1 99 g - |7
' ‘Blue GI11 255 0.03. 0.08 0.7 0.09 1.3 3955 92 3159 220 29 4 i iif
_Carp 57 0.02 .0.03 0.3 0.08 0.6 502 17 3314 045 192 39 e
shad 23 0.06 0.09 2.1 0.27 3.3 513 -8 2668 0.23 % g .-
- Crappie 14 0.0 0.15 0.7 0.09 - 1.9 393 11 4021 014 . 459
CRM 25.0 ' Bass 7 0.04 0.08 1.2 023 1.7 219 12 23870 0.7 1z 0 )
' © . BleeGin 7 0,07 070 1.9 1.40 5.2 153721 20126 0007 50 12l
Carp 4 008 0.08 1.1 0.5 1.8 29 18 13875 0.03 - 109 ' 4
Shad 7 0.07 0.07 2.4 0.33 3.3 32° 7 1058 -0:07 74 1~

*. Compos1te of 10 fish in each spec1es

*x Maxvmum Permissible Intake - Intake of radionuclide from eating fish is calculated to be: equal to
a da14y intake of 22 Titers of water.over a period of:one year, containing the one MPC of- radio- °
nuctides in question. Consumption of fish is assumed to be 16.8 kg/yr of the species in questlon

~ 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 a]lowable]1m1t)

++ Average of quarterly samples.

2.8-47 .




Station

cs1
PS2

PS12

P15

©ps17

PS19.

’"PSZ] c
o ps2z
»CSZO~_»

R
PS5
sy

PS10
a7
“,
o181
PS18
17 -

]

-t

%3 microgram of

AVERAGE CONCENTRATION (pg/g dry welght bas1s)

35

” j_'

<I37‘
154; 

<1

:<0"v2"."‘

. 238

.._L“ ol
<p:2f

33‘_
63
e
14

TABLE 2 8']7

STREAM SEDIMENT SAMPLES -
| JULY/NOVEMBER 19791

NP

'Zﬁﬁﬂ

??n'.ﬁan .”cd5

7 t1D9? 
'”f79ﬁgf
’*5103fy

no-
st

135

15
110

‘,.l34.~

412
. 38";
43
81
48

65

48 .

104

237

fggﬁ 
124
103
a7

22

25 985 <5 26

a5 72

77~ﬂ
fggf?, 13
62 573

‘59 496
88 422

'101 543
- 88 51
244 38

U has 0 333 pC1 of rad10activ1ty
xx Average of two samp]es, some resu?ts were: below detectable

2.8-48"
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OMMEND. IX

TABLE 2. 8-18

. | RADIOACTIVITY IN SOIL SAMPLES' FROM: PERIMETER AND REMOTE S
MONITORING STATIONS =~ |
979N
pCi/g-Dry Weight

~Sampling

Lo¢ation* 90

Perimeter**
HP-31.
HP?BZ
HP-33
HP-34
HP-35
HP-36

| HP-37

. J  HP-38

“ HP-39 -

. _Avera'gé -

Remote+ |
HP-51 *
HP-52
HP-53
HP-54 -
HP-55

" HP-56
HP-57
HP-58

Average

05 .86 -
.02' .2 :f‘;ﬁ_
01 210
03 .37
.02 .31
02 .27
01 .24
.03 .90
02 .38

B N e = D=2 > - B =
o -~ o0 0 0o o —.o
O~ W A DO W W s

A AW NN = R W oW
O e OV N == N W W W !

)

.62 .02 .49 . .00 . .02
.89 .04 .76 - . .001 .04
.57 . .02 .54 - .001 .05
43 .03 .32 002 .02

.32 .02 .26  .002 . .03
.62 .02 .49  .001 .04
.38 .02 .3  .001 .02 |
.52 .02 .43  .001 . .03 |

w
[o<]

4—“»
~N O

N N
o —

N
&

=

w
— ot N et amd N = - O
N D W o N
R I e =)

N
(o]

* See Figures 2.8-2 and 2.8-3.
*x% ‘Average of two samples.

L‘k + One sample.
O
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AMEND I
OCT 1981

TABLE 2. 8-19

LONG LIVED GROSS BETA ACTIVITY IN PRECIPITATION
1979(‘) |
station . ~~ Numberof Units of 1078
NUmber . Location Samples Taken : pCi/mi*

Per1meter Area** _ ‘ L .
HP-31 Kerr Hollow Gate 41
 WP-32.  Midway Gate . . . - 2. .
HP-33°  Gallaher Gate . 22
‘WP=34 . WhiteOak Dam " .. 26
HP-35.  BlairGate - - - 26
'fHP€36}. e Turnplke Gate**j" SRR 2]:.2_”
‘HP-37 H1cquy Creek Bend = 27
‘HP-38.  East of EGCR 28

'HPfISI © Townsite . . - - .44
Average B o

250,
440
(430,
540,
.2+0.
740,
.3%0.
.1+0.
1440.

P51 - Norris Dam . . - 43
HP=52. Loudoun Dam SRR §
WP-53 Douglas Dam . 26
Hp-54 . Cherokee Dam - :E' - 27
HP-55 Watts Bar Dam . 28
WP-56  Great Falls Dam 30
HP-57 . - Dale HollowDam - - - 27 .
ﬁP-Sé.‘-"vv AKnoxv111e 'iﬁgI_E:"TIJ;.b 37
Average R e

—o e ko GG e =N R W

*IWeékTylaveréged'cdﬁcentfatibn.f-:F_
** See Figure 2.8-2.
+ SeefFigure 2.8-3.

“'I2,8a50




AMEND Ix”
OCT 1981

TABLE 2 8-20

' 'RADIOACTIVITY IN GRASS . SAMPLES FROM PERIMETER AND: REMOTE MONITORING STATIONS
) : 1979(1) ,
(Units of pC1/g-Dry-weight) »

Location* Be . ggSr ]3705 g?gpu ._ZOOPU ' '238U ”‘235U ?390 e

Petimeter _
HP-31 13
HP-32 10
HP-33 - 10
HP-34 8
HP-35 = 4
HP-36. - 10
HP=37 10
- HP-38 . 6
./ - HP-39 19
~ Average 11
‘  Remote
© HP-51 14
HP-52 14
HP-53 13
HP-54 12
HP-55 12
HP-56 20
HP-57 = . 26
HP-58 16

ND** 010, .016° .01
ND .001  .001 . .02 .004
3 .001  .001 . .03 . .004
1 .00z .002  .03"
.1 .003 .003 .03

" ND ',0Q1 . .003 ' .02
ND..  .004 . .004 .03
.2 .002  .001 .04
| .ooé; ..003- .03

LIS ST PO . RPN, ST U S

.001 0022 .02 ~ .004 .0V |
.007  .0005 - .09 .010 - 1;0; S
.001 .obps» .01 .003 ;',01r-"
.002 .0005 .06 .006 .08
.002 . .0005 .03 .005 . .05
001~ .0003 .04  .004 .06
.001 . .0008 .04  .010 05

T I e R )

Average 16

. . . . . . . . .

* See Figures 2.8-2 and 2.8-3.
** ND = Not Detectable.

2:8-51




AMEND IX
OCT 1981

VEGETATION SAMPLING DATA
| 1979(])

o '"~UR(T0fa1)"Cohtenfrat1bn**' SRV R
station - . | Hg_gﬁﬂppm) T i
Number* -~ Grass P1ne Needles T

o
13

EECTE

D

o oo 0 6 oo on oo

(Vo)
sooosocesoooo o0 es

% See Flgure 2 8-2' : S : S PR T
| xk Average concentrat1on of two- samp]e collect1ons January and Ju]y,{“wf_;;»zv e

NOTE Analytlcal results are on a dry welght bas1s, _ AR
One ug of 238 has 0. 333 pC1 of rad1oact1v1ty o ' v_: l' - :




AMEND IXJ],' k
OCT 1981ff_';j_f

TABLE 2. 8 22

‘ B ' 50-YEAR DOSE" COMMITMENT FROM NNUCLEAR TESTS CONDUCTED ;
| 'BEFORE 1971, NORTH TEMPERATE zoue(41)

Dose Commi tment , mrads'_ L
3 : : T ,' . Bone<Lining . " . Bone
:Source of Exposure ' _Gonads - Cells : . Marrow

EQtefna] expdsdre:
’Shbrtflived. i T
radionuclides* . 65 2 85
Cesium-137 . ° s 590
Krypton-85 o 2xwt 2 x 10
Iﬁternal Exposure: . N ' o
Hydrogen-3 a4 - f 4
‘Carbon-14 | 2 | 15
" Iron-55 | | T | ) o
‘Strontium-90 : N . 85  ‘—_ - -'"52? v ‘.5-”"'
Cesium-137 " S 26 . . 26
_Plutonium-239%* - ez e
. TOTAL* | e 260 - . 230

- % Includes rad1o1od1ne

** Dose commitment to bone-]1n1ng cel]s has been taken to be equa1‘to
integrated dose over 50 years to bone.

+ Total rounted to two s1gn1f1cant f1gures.

2.8-53




CAMEND, IX

POPULATvI(-)N".FROM GLOBAL WEAPONS TESTING FALLOUT(‘”)

o Per Capyta DE

" Year .-

Coieee. a0

2.8-54 - .
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Strontium-89

TABLE 2.8-24 o
DISTRIBUTION OF SAMPLING STATIONS IN VARIOUS RANGES OF
RADIONUCLIDE CONCENTRATIONS IN MILK, JUNE 1964 -

Strontium=90 .

© . Barium-140 . _

. (pc/

1iter)

Number of
: Stations

(pc/ . Number of pc/ mber of

_ ~{pc/. - Number of
liter) tions - liter) _Stations -

<5

5
10
.20

49’

30-39 7 1504195

liter) _Stations liter)- -

<1-9 4 <10 63 <5-45
10-19 6 2 , 50-95 - 19
20-29 - - 23 . o f‘]OOfT45:;;1;;;;

40-49 10 - o  200-245
50-59 © .2 o " 250-295 .

£ 60-69

“ - <'|0 -

63

CXEONAY




0CT, 1981 .- -

TABLE 2 8-25

FREQUENCY DISTRIBUTION STRONTIUM-SO _
CONCENTRATIDNS IN MILK AT PMN STATIONS
JUNE 1966 JANUARY-JUNE 1967

s*ronti”m-so
(pC1 H‘p r)

Under 10

- ‘0“9 R L B 35 38 33 35 34

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 ‘

T e QNumbeh;of”sta
~ Cesfum=137 ~° 1966 .~~~ - 19
- (pCi/Viter)  June Jan.  Feb.  Mar. -

~ Under 50 56 62 62
50-99 6. 1 1‘_

l00-149 1 0 0

2.8-57 -




TABLE 2 8'27

3 AVERAGE CONCENTRATIONS OF RADIONUCLIDES IN MILK FOR EPA*PMN STATIONS
o ; (46) S
: 1972 :

Rad1 onuc] i?de

Stront1um
-~ Cesium-137

2.8-58




e o ® O
TABLE 2. 8—28 ’ : : : o ‘ .
. : 19
CONCENTRATIONS 0F I-131. AND SR 90 -IN MILK FOR FIRST HALF 1972 IMMEDIATE ENVIRONS(]S)
pC1/11ter '
Weze o Blaie Broadacre - © Clinten Na~:v Lee 0liver. Sprircs Poplar Sorings “Rgbirien Crossroad  White Wing -
LT 1137 §r-30 - I-¥31  4r-90C =131 Secol d=121 Sr=90 1:331 Sre82 13 [ A3V Sre907 LI37 5re90
R BOC 7.2 8¢ 4.5 BOC  13.0 B¢ 8.6 80C 16.2 . BOC 18.9 8DC 17.1 - BOC 1.8
2 8OC 9.0~ BOC- 4.1 BOC 5.0 BOC 9.0 BOC . 8.€ BOC 1.1 cBDC 21,2 80c 12.2
3 53,7 9.5 BOC. a5 BOC 6.8 BOC 10.8 26.8 9.9 80C 12.6  BOC . 9.9 - BOC 20.3
G 2.7 9.5 BOC 3.2 BOC  12:2 BC 9.0 29.8  12.6 BOC . 104 - “ 1.3 BOC  NA
5 s 8.1 B 5.9 B0C 7.2 BOC 8.1 M9 9.9 .. BDC. 13.9 2.0 . B 6.3 .
3 BOC 8.6 BC . 4.5  BOC 9.0 BDC 8.6 12,7 a2.2 . Bc 1538 ‘6.8 BOC 189
7 8DC 7.2 8C 3.6 8OC €.8 BOC . 1.2 BN 10:4 - BDC - 126 NA . BDC 158
.8 BOC 9.9 80C 4.5 80C 6.3 BXC 7.2 8 7.7 BRCC 922 WM& BDE - 162
5 BOC. 7.2 83C 5,4 B¢ 7.7 BOC . 8.1 . BOC 7.2 BOC - 15:8° INR 80C 6.7
[ 80C 3.6, :83C 2.0 80C 8.1 . BOC - .8.6  BOC 9.9 BOC . 12:2 L2 IR 1\ R R Y
N . BOC  12.6 8C 4.1 80¢  10.¢ BOC 9.9 BOC. . 12.6 8OC  -15.3 5.9 BOC  19.8
co 12 BOC 1.7 8OC . .28 - BOC . .50 - " BOC - . 7.7 BOC -12:6  BDC: 12.6 170 BOC . 25.8
a 13 BOC 1.3 B3 3.5 soc . 7.7 BOC - 10.4 1.7 134 80C 14,8 17.6 344 234
v 14 1300 27,97 BOC 39 &l 7:2 BAC . 14.9. - 16.4 ... 15.3 238 . 9.9. 5.2 36,7 293
15 43,9 5.8 BOC - 5.4 BOC 7.7 BC 7.2 N na 22.5 . 10.8 $ 212 181 2
' 16 BDC 17.) 4.9 7.6 1. 8.6 BOC 0.8 2.3 130 10:4 .3 219.4 13,8 18.0
7 BDC 4.4 80C 2.4 BOC - 2.7 BDC . 1.7 BDC  13.5 BNC 9 6.7 BOC  23.9
18 BOC 9.5  BOC . .45  BOC. 6.3 . CBOC - 9.5 BOC 13,9 B0C 2 139 oce . 18.0
19 BOC 0.8 BOC 3.6 - BOC . 63  BBC . 6.2  BDC 9.8 . BOE 5 24,3 BOC 7 2007
20 8OC. 6 Bc 4 BOC 9.0 BOC  15.8 B¢ .7 BOC . 19:4 . 149 Boc’ 2007 -
21 M3 95 BC . 4 BOC. 6.3 . BOC. 194 8¢ 9.5 - BDG - 16.7 4.8 137 1908 -
22 BOC. 18.8  "BXC. 4.9 . BOC.. 3.6 B0 14,00 - BOC .12:6 - BOC 8 4.8 oBoC ¥
23 BOC  10.4° B 4.2  BOC 5.9° - 8  .13.5 BOC. | 20.7 . BOC® 158 158 8oc-
24 NA NAL - 152 5.4 BOC - 6.3 BDC 126  BDC - 126 BDC - 7. 12.6 7 eoc v
25 8C 6.3 ° BOC. 3.1 BOC &5  BOC 108 BDC 139 BOC 1] ¢ 158 ‘BOC- . 19 o ,
26 BOC 9.0 BOC- 4.5 BOC . 5.2 BOC  13.9  -BOC " 15.3 . BDC - o239 - soC. 189 o
9
8CC = below d:e.fect-'abf_e" concentration (10. pCi,’Ii;é:b) ’ N
NA = volue not aveilable

I



| TABLE 2. 8-29. | , -

' (15) - ' 9
CONCENTRATIONS OF I-131 AND SR-90 IN MILK FOR SECOND HALF 1972 IMMEDIATE ENVIRONS(]5)_ — .

pC1/11ter

Cwesk. Blair - -Broacicre ' . :Clinter . 'xar.cv Lee
Ne 1-137 Sr-80 } : ar= g . AL

_ j 6.1 8
SRR
8]
c e
LN
1537
Y
28D
10,8 1 BOC
9.4 - 8D
9.5 . BOC.
4.9 8D
9.9
T
& A
Ne L NAT
, TNA
N
5.0
B T
CoBDC 8
- Boc o 10u8
CoBe i3
B 8.6
WMo ONA

~

" 8D 8.1
.BD 8.6
~BOC 6.3
39 B¢ 9.9

3 BDC -8l
2. BT 7.2

33 BDC - 86
¥ - BOC . U54

© 38 “BDC <607
7.7

4.0

4.5

4.9

2.1

4.5

4.9

4.5

- "~
0w
38

s n
s

N

~oa R
RSN
1]
.lh R ENT )
R IS S 1
. o

:o; m o
i

0.

36 UBDCL
3 - BT 4.
I BC. 4.5
. -80C
0 . BDC
4 80C

G BTN ooy o e

oD W D

CUBOCT . 2.0 . 8bC -
BOC © 45 . BOC 7.2
80C . 4,5 8dt .
42 BDC | BDC 3.6 0 BOCT . S
4 80C 4.5 BOC 3.8 BOC. 3
- .8C 2.0 . -BOC 20 BOC
45 . BC 0.8 .. BOC. v 4.5 T BOC -
4% . BDC0 6.9 . BOC - 4.5  BOC
L " S 7O A
46~ BOC - 4.5  BOC .. 2.7  BOC
19 8OC° - 5.4.  BOC 5.9  BOC
80 BOC .54 - BOC 3.6  -iBOC
5 BOC’ - 4.5 - BOC . 4.3 T .8OC.
52 NA GNA T NA . MA “NA .

09-8°2

o oo
TR
=
n

w
o
s
5

&

o~
O
=
<132

&z o
YRS IR
w o
=
>

e - - N
- N o

oz
B IR
>
B

B

R

i below de;ectab’le corcentra'uon (10 ﬁu/hter)
NE = valye not avallable ’

1861 400




. Week.
No.’

N B W e

0.
n
13
14
15
16
18
19,

20
21
23
24
25
26
28
29
30
3
33
3

36
38
39
40
a
a3
44
as
46
48
49
50

© CONCENTRATIONS OF I

Rockwood .

r-

ﬁtiliitéfw

B8nC
NA

N

_Sevierville. : . Wartbur :
I3 590 ) BT Sr-30

-- BOC, 6.3
BOC - --
- “NA
BOC. - --
b - 12,1
80C - 104 -

P9

= below detectable concentration (10 pCi/liter)
= vatue not available :

2.8-61




AMEND X
OCT 1981

TABLE 2 8 31

SUMMARY CONCENTRATIONS OF SR 90'AND‘I 131 IN RAW MILK FOR 1971 AND;1972( )inM;f.. L

o Meuof T T

,vamed1ate Env1rons1:* i38§.”Mifb

' j.Remote Stat1ons : 38 BTNy

, '»f;vf[1972 _ i o
Imediate Environs 3% 130 To dlaos’ 29 20
Remote Stations 39 . 104 © 10, <10:g.5 ot

*APP'HCBb'lQ NRC Standard (1 HPC) 1s 300 pc1/1 555"!-'!"19'-tlfluv&atevr;i‘nfake' .
s via milk. RENSERIE AR ORRNES i .

**Applicable’ NRC Standard Q- MPC) 1s zoo pc1/1 “assuming &)1 water intake
is, viami]k oo . o SR

v+95%gcpn£idgnce_Lgve1
++38,sqmp1e5’and1yzed--_‘

s,

2.8-62




AMEND. IX .
0CT. 1981

| N TABLE 2.8- 32 ;ij%ﬁ" | ;l ' 72" _~7'> i;lg_ R
' CONCENTRATIONS oF RADIONUCLIDES IN MILK: FOR THE: 12-MONTH: PERTODS ENDING |

DECEMBER 1971 AND DECEMBER 1972, SELECTED TENNESSEE PMN- STATIONS(SO )  ”}9"
pC1/11ter* : ' '

o  Type of - 1971 1972 .. . -
“Location " 'sample - 5r=90 Cs-137 35r-90 Cs-137

Chattanooga, Tenn.”™ - Pasteurized 0 8T

;Chattahbogég‘Ténn, E'véasieqfizédu JSﬂ;fQ  101,  {j@}.

AU

Yot

CTih;On, Tenn%i Raw a0 151? "

-Kfngston, Tenn. Coe Raw - '10»  3;fi1 i; ::;»J'r?" R

Knoxville, Teni. ' Pasieurized 1 ' :8a&b;3ﬁ8“5- ;

Averager+ 8.0 120 9.2 88 .

® O

Year1y averages

**pasteurized milk network stations. A]] other samp11ng 1ocat1ons are L R
part of the state or national network

+Pasteur1zed

++ Applicable NRC standard (MPC) for 90

Sr is 200 pCi/T, assum1ng all water ’/79'  1
137, _ B

intake is via milk. For Cs, the MPC is 20,000 pC1/1 _




COMMEND. IX .

Q f‘§fRdﬂT:?:-89 AND I0DINE-131 IN MILK;7§5;5;33? :
- "FJANUARY 1972(53) e

o : S Stront1um~89?- -"“,  Iod1ne-131* 1
Samp]1ng Locat1on : R (pC1/11ter) S ;u C1/11ter)

Calif: Del ‘Norte (State) e e e
o _Mendoc1poz($tate) -:=v;f' -ff; ;aQ ;-i;;17 L
Colo : Denver (PMN) T
- 'EéSt'iStafé)‘
e ;Northeast (State)
,Kans;i"Dodge C1ty (State)
© wichita (State) R e
La @ NewOr]eans (PMN) S o 6
Tenn': Fayetteville (State) - - .
WYOJ ;. Léramie'(PMN}

% Attr1buted to. atmospher1c nuc]eav detonat1on by the Peop]es Repub11c
of’ Ch1na on January 7, ]972 » ,

xx Number in parentheses 1ndlcates number of samples

!
L




RIS L AN

CONCENTRATION OF 13‘1 IN'M“

1979 :

‘Station ' Number of . Units of 107 uCi/mi**
_Number . _Samples . Maximum  Minimum+ " Average -

_ Standard++ |

Imﬁé&iaté.EnvironsA
. ve
a6
45
© 48
46
46
8 . 45

- <0:45
L <0.45
4<0 45¢-
1.<0.45
‘<0:§5
| <0.45
<0.45
. <0.45

N TR W N

Average
:Reﬁﬁte;EnVirdhsAA_ S
t“véj}i" ;_'“ gg.'. : d-56i45 :- ;<Q5#5$
52 08 - <045 - <0.45.
53 7 <0.45 1 <0.45
56 3 <0.45 <0.45
577 © . 10 . <0.45  <0.45
58 -8 <0.45 .  <0.45

g

e e
X XX X TN x s

1077 wei/mi |-

A}Average

*‘Raw milk éamples except for station 2 which is a- da1ry
;** Numerlcally equals 1 pC1/1
S+ Minimum detectable concentrat1on of Ivis.O 45 x 10 9 pC1/m1 _ .
T+ App11cab1e NRC standard" (1 MPC) assum1ng 1 Yiter per day intake by 1nfant
A See Figure 2.8-16.
AA See Figure 2.8-17.

£
\\'«;‘,../:

2.8465




_];iJAMEND IX .-=f
i ZOCT 1981

TABLE 2’8vf' i

CONCENERATION OF 905r IN MILK* o
L 1979 o '

Station  Number of ~ __ Units of 1077 uCi/m1¥*.

comarison |
With.

Number- - _Samples Waxmm  WnimnrAverags.
Immediate EnvironsA . R b
AR R
e
S
40
a5
45
o m
8 . . 43

Avefage ’

,':Qféy~e*_i  eokd
efo;7}'_”_
0.7
0.9

N ;R W N

PR oA W ww

' Remote Env1ronsAA _
51 8
52. 7
53 7

',56; N ’-~Vf3

“s7 10
58. 8-

Avehaée."

-830.
.50,
340,
.60,
.620.
-4+0.
.940.

- P =N W

TS N
T R, R N T ST I
T T
N W W

* Raw milk samples, except for- station 2 Whlch is a dairy. . ¢

** Numerically equals 1 pC1/] 3 S
+ Minimum detectable concentration'df'gosr is 0.5 x 10'9" i

uCi/ml.

++ App]1cab1e NRC standard (1 'MPC) assum1ng a]] beverage 1s m11k.w_

A See Figure 2.8-16.
AA See Figure 2.8-17.

2.8-66

N

;‘Standard+4'ﬁ;h.fe;fit?:




©__Station

Knoxville
Chattanooga

Meinphis

U.S. Average

- fnot -given -

" .not given

TABLE 2.8-36
-SnggiN'M%;§;'*.;;-
pCi/litert:” -

- .not-given

a0 . 36 29




L UAMEND, IX
oooen ‘981

]37Cs CONCENTRATION N DEER SAMPLES(])
pC1/kg Wet We1ght ' '

0 Maxdimum




AMEND Ix

TABLE z 8-38 _;_"'°
. S © EXTERNAL GAMMA RADIATION MEASUREMENTS
I - | 1979(') ' |

Station N o o ' ' Number of = Background _ o
vNumber Location. ; Measurements Taken ' gR/hr . _mR/yr |-

Per1meter Stations* _ o o _
HP-31 Kerr Ho]low Gate . "A .112, o 9;2 .
'95532 'M1dway Gate ",:3_ ‘f>e'.laf10 L -.g,;’éa,
HP-33  Gallaher Gate gf' s oz a3
HP-34 White Oak Dam - 11
- HP-35 Biair Gate S 12
'HP;36", ‘.Turmpikesﬁate.:? o - ‘} _ n .
WP-37  Hickory Creek Bend - 12
HP-38  East of EGCR - a2
HP-39  Townsite FR PR

Average

NN NN e e o

Remote Area**. '
=HP~51V ' Norris. Dam
HPf52 , Loudoun Dam
HP-SB _ Douglas - Dam
HP-54 Cherokee Dam ..
HPfSS _ Watts Bar Dam
HP-56 - Great Falls Dam
HP-57 .Dale Ho]]ow Dam
HP-58 Knoxvilte

N i
7

 5.620.
7.1+2.
--5;?15;
5,445,
6.1+1.

. 6.0+0.
10.345.
11.0+4.

NN NN NNNN
N W O~ O W uUN !

Average S _ 7.241.

% See Figure 2.8-2.
**x See Figure 2.8-3.




0L-8°2

TABLE 2 8-39 |

SUMMARY OF THE ESTIMATED RADIATION DDSE COMMITMENT TO AN

ADULT INDIVIDUAL DURING 1979 AT LDCATIONS OF. MAXIMUM EXPDSURE

Dose (M1]11rem)

Pathway Location  TofaT Body | Cr1t1ca],organ I

Gaseous Effluents S _ o

A1l pathways | . _ ) Nearest res1dent o S e 0.5% 5 ] (]ung)*

Terrestr1a1 food chalns to m11k ‘M1]k samp11ng stat1on number 6 ( Sr)}f;- 0. 2. 7.3 (bone)
‘Liquid Effluents | | S S S

Aquatic food cha1ns to- f1sh ‘C11nch R1ver ( Sr) 0.7 j35'- (bbne)'

Dr]nk1ng water** ‘ K1ngston Tennessee ( Sr) . "Af0;05= 2.3 (bone)
D1rect radiation a]ong water In. C11nch Rlver, downstream from e | fi;Q;Q' A 6. 6 (tota'jbody) _1 o

' shores, and mud f]ats+
' Cs f1e1d p10ts

Wh1te Oak Creek near exper1menta1 e

% Uncerta1nt1es in these ca]cu]ated doses may be .as- much as: 300 percent :QI,D,f}c s

** Based on . the ana]ys1s of raw (unprocessed) water,'jf
+ Assuming a_ reSIdence t1me of ‘240 hr/yr

NOTE: Average background total body dose in the U S, (37> 1s 106 mrem/yrﬁf.cf

I86T " 190

Rigivr



18z

" Distance, Miles 0-1

N’

"TABLE'2;8—4Q"

INCREMENTAL -POPULATION TABLE IN THE VICINITY OF ORNL(T)

6

10-20

20-30

30-20

CUMULATIVE TOTAL 0 0~ 0 0

1
Distance, Km 0-1.6 1.6-3.

Direction
E
ENE

NE
NNE -
N
NNW
CNW
“WNW

W
WSW
SW
SSW.
s
SSE
SE .
ESE

o c>‘£3‘.¢i-§3-f3_ o o é$ -;é;F5 <:  ¢5 ;:: o o
'“c54;$‘ ¢>:c;;c: o o o 'é;_é;ft:jf: o o %:vtp
o o c>‘€>.;i © c>:c5 é: F:fc>'c>'§,ﬂé;ug3 o

o -
o

TOTAL 0 0

. 721_,
983 8;
7,277 7,
1,167 4,
né;dQB
53,510

”_’835;ﬁ£!

16?32

44,880

27,460
12,480
4,362
2,177
*f,4;804f,1
r2,9m
13,100
9,862

v‘32748

100,500

74,690

7,167
11,190
1,441
1,152

1,543
4,595

;7%897

2 7,309

4,09

15,010
36,020

51;533 

3,495
1,909

48-64

11,790
18,720

4,392

12,670

4,559

1,896

9,038
4,562
3,962
21,580
6,560
469,
46

4,132 6,
106,599 99,
052 589,651

‘1861 "100

X1
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TABLE 2 8-41

PARTIAL LIST OF COSMOGENIC NATURAL RADIONuc,InEs PRODUCED IN AiRﬁZQ?j_f“”

o . R L e : . 'Main.Target. .
Radionuclide - __  Half-LifeX s Maln Rad1at1on* S ;Nu¢1ide$ o
Wge 2, 5'X 166‘years' ‘B 555 keV ?'-' | .A' | o N’ 0 B} .
2601 7.4 % 10 vears B+ 117.MeV; y 181 MeV,  Ar | o

g o - 51 keV: S L e
_ ;36C1 :ﬁ . 3 08 X ]0 years :B 7]4 keV | fAfiﬁfﬁ' AR S PR -
3"81Kr 2 X 10° years'n: ay
IQC':‘ R 5730 years :
3Bsi o 280 years
'39Ah a ' 269 years :
?H . V2 262 years _
ngai . 2:62years .

B wsdys bWk
"Be 536days  (EC), v AT kev
pr 0 35.1days g

‘ A33P“V ' S 24;45day§;:. :
3% 14.28days B
g . 212hours B

;710 MeV

.459, y 1.35, 0. 031
.95, 0.40 MeV R

.389 MeV; y 1. 369 ,' o A
.754 Mev. S
.0, y1.88 MeV RS 5 _*'_';'Ar e
A7-MeV. T
.48 MeV; y 1. 26 MeV. . Ar
-635.Mev,_5]1,keV _ S CAr o
.91 to 3.45 MeV, y AT
246, 1.27,)1.52 MeV - . . |
.91 MeV; y 1.6, 2. i : © CAr
: ~Mev L
cT 31.99 minutes © B+ 2.48-MeV; e 0. 142 MeV; Ar L

o - Y117, 2.12, 3.30 MeV; A
0.511 keV | o e

_24Na SR 'l'14}96.ﬁohfS  N B

s e hours B
3¢y _ | :2}62 hours".’ B
18 109.7 minutes B+

39¢; © ' 55.5 minutes B

38

cr 37.29 minﬁtes  B

34m

. . , \
x Ha]f—hves and decay characteristics of. atmosphemc cosm1c ray produced . ‘ ‘
- radionuclides o _

2.8-72




, AMEND. [
0CT.. 1981 R

B TABLE 2.8- 42"

. : - ANNUAL AVERAGE GENETICALLY SIGNIFICANT IOSE* T0 THE
| POPULATION IN EASTERN TENNESSEE DUE TO NATURAL RADIATION,
MEDICAL RADIATION AND MISCELLANEOUS RADIATION

Source of- Exposure -. f- } - H - ;i f'_Aﬁhua} DQSe*(”V#@/;;
Natura] Rad1at10n ' ’ : e

Externa]_Cpmponent , o
- Terrestrial Gamma .46

-E:: C05m1¢"' | R . .:_,5,_ - »'é;f_f.f ; | ,I3]:b
1 intérhaﬂ,CQmponeht'
JPrimdrdia1‘Radibnuc1ides‘
e

238U Serjes

'232Th Series

_QOsmogenic'RadJonuciides ‘

3 '7Be |

Na
c.

14,

subtotal 107

"Medica1 Irradiation , e v o
~ Diagnostic | R 20
" Dental Rad109raphy | v | S |

_RadIatlon Therapy S - ' ' 2.6

‘Nuclear Medicine A : _ : ‘ ‘0.4
| Subtotal 26

‘Miscellaneous other sources** : _ 1

TOTAL : 27

* Equals whole body dose.

‘ ~ ** Includes radiation from TV, consumer products and air transportation.
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TABLE z 8-43:

. :Y'NON SERIES PRIMORDIALF””-“‘ t'iggf"\

_ﬁédibnuC1Td9°

Half-Life

Isotop1c*:
Abundancet

E]ementa]

¢5Abundance 1n7-3“
. Crustal Rock -

(ppm)

Conce vrat1on; A

dn

Cr.ustal;,Roc'k__ ) [;

Potass1um-40
Vanad1um—50
3Rub1d1umw87
Cadm1um-1]3 ;
Ind1um-1]5

Tellur1um—123¢:

Lanthanum-138
Cgrlum;lﬁzn_
lﬁgodymiumj]44
Saharium*147
=Gadol1n1um~]52
vHafn1um-174

".Lutec1um-176;‘n;

XRhen1um-187

va]at1num-]90r |

Platinum-192
Bismuth-209

| >1.3

12

(years)

6
4.8

..
1.2

1.4
1.05')
1.1
2.0
2.2
4.3
69 X ]0 : N
Cax® o7
S >2x 10" 100

X
X
X
X
X
X
X
X
X
X
X

62,93

2.8-74

ggercent): L
o ,o‘_;_?qj;]‘g:_

0.183

B 0,0127

135;_35_,;1,

001

005

.005

A7




TABLE 2.8-44

DOSE EQUIVALENT RATES CALCULATED FROM MEASUREMENTS INSIDE TEST HOUSES IN THE OAK RIDGE AREA*

* External whole body dose, i. e. , From penetrat1ng rad1at1on
** Standard deviation of the average of TLDs per quarter

+ Standard deviation of the average of the four quarters

‘ _ . Quarter . Average Average ﬂ
1 2 s 3 _ : 4 :Microréms 'M111irems
Location (Fall 1977) (Winter 1978) (Spfing;1978),_ (Summer[]978) _Per Houh+ Per Year
~ Knoxville 10.2 + 1.8%* 9.1+ 2.6 8.5 + 2.1 9.6+ 2.3 9.4+0.7 82
" 0ak Ridge .9+ 1.7 8.5+ 1.0 7.9+ 1.4 9.1+1.9° 8.9%0.9 78
Kingston .9+ 1.7 9.2 + 1.6 8.7+ 0.5 9.4 +2.2  9.3+0.5 82
Clinton - 10,1 + 1.1 8.8 + 1.3, 8.1+ 1.4 8.9 + 1.9. 5_9.o'¢.0,9 79
Oliver Springs 9.2 + 0.7 7.9 + 0.0 8.6 + 1.6 8.6 + 1.1 8.6+0.5 75
Lenoir City .8 + 1.8 8.4+ 1.9 7.6+ 1.4 8.8+1.4 86%09 75
Powel1 . 9.4 +0.7 7.9+1.1  8.0+1.0 8.4+ 0.8  8.3+0.5 73
Miscellaneous  10.4 + 2.1  10.2+ 1.4 . 9.6+ 0.8 88+ 1.1 9.7+0.7 85
towns ’ ‘ Lo S
(82)

1861 190 -
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TABLE 2 8-45

CHANGES ™ DATA PERTAINING TO DIAGNOSTIC {_“;éﬁ{ji'
X-RAY PROCEDURES ‘IN‘A SIX-YEAR PERIOD, R
'.UNITED $TATES OF AMERICA, 1964 AND 1970(84)

e S Increase
1964 1970 - (percent)= o

'A;Number of pefsons having;_

x-ray exam1nat1ons ; o 108 x 10 Tao‘x 1070

Number of x—ray procedures frg 173 X 10 g

f'Number of ‘films’ exposed
' Ayerage:number of f11ms'” :
- per examination S 22

Fraction of thorac1c

exam1nations w1th ‘two | o L B
: or more f11ms - ' : 3]%1 ' aT% "; f'?f5?  S
rbMean ratlo of beam area- to? ' o o e T

fllm area Gin hosp1tals)kA_ Coe ﬁ{2f ‘-.“ IR A

vEstimated mean skin

'fexposures for poster1or-?-- a

anter1or and. anterlor-"' o o ) R P ,

'Posten1or ylews.of>the 'T R B ' '   ;. R ‘”-r;  

~ abdomen - . asomR  620mR  +29 | |
,,_Mean skin exposure per | e e P R A

~dental film . ~ 140 mR . 910 mWR . -20 . gi 3};~ ;}Xf

2.8-76. - o




TABLE 2. 8-46

L ANNUAL PER CAPITA DOSE TO BONE _

(mrem)

Iype of Exam1nat1on

' H1p and femur
"Pe]v1s _ -
Lumbosacra] JO]nt V,_‘ %“

'7:2Lumbar sp1ne

qurography : .
.Stomach upper GI tract
‘Small 1ntest1ne '
Colon
'Abdomen N
»Cho]ecystography
‘Dorsal spine

Lung
_ ;Lung (photof]uorography)
"Head

~ Other

Total

2.8-77 .

1970




Muciide

. .>~ (5’"idéE§”;*

-:(6) Instrunents, signs and IR
indic tors .

- '(7) Exit siﬁns for couercial:-_ .
. -buildings S
(8) Large signs .
(9), S-all exit signs
(]0) St.ep narkers L
‘ (ll) Hoorina buoys and lights’
) (12) Pubiic: telephone ‘dials
(13) Light switch -arke_rs _
(14) Bell pushes . o
: ::'(ls) Iﬁnature tht sources




' TABLE 2.8-47

Products

CAMEND. IX
~OCT." 1981

(Continued)
Ac(ivity-pr'
Mass per ‘Product
(Range of -
Nuclide Approximate Values)

2. Electronic and.electrical devices

(a)lEiggtrqnic tubes

) Glow-discharoe tates
€)'V
)
(e)
(.

‘Voltage-discharge tubes :

-COld-cathode tubes

quorescentglamp,starte%sﬁ

(g)
h)

Vacuum-tubes-
Eiectfic jéﬁﬁs.

(i)‘Germicidal lamps, sun: lamps,

lamps “for’ .outdoor ‘and 1ndus-'
trial. lighting S
¥e)

(k)

‘Glow lamps

Spark-gap ‘tubes -

Q) High-voltage protection

‘devices »

,' (ﬁ) Low‘voltage:fusgs

Antiétatic'devices

(#)‘L'ghtning rod

(b) Antistatic device; contained
_1n instruments

(c) Antistatic bruéﬁes

(d) Antistatic devices-cdntained
in precisfon balan;es_

Ga; and aerosol (smoke) dqtectcrs

Smoke and fire detectors

‘,ury—végoyﬁﬁ_amps

oaH 1-10t pc1
6353 14541 .
147, .
Pm v uci
85, v .
- 50c,.
zhoce
137y
8.
o,
o
2260,
Nhturgl Th
‘Natural ‘Th
Natural ‘Th
’thunﬁlhfh .
-147Pm
60"
#0¢o
S3ny
A
147 b 3 uct
147 3 et
;ifna 10.2-7.mCH
Am 0.06-0.7 mCt
2260, 10 pci.
g?ho 0.05-0.5 mCi
Am 2-25 uct
34 1w ci
s;;Am 1-100 pct
aoRa 0.01-15 pCH
T Kr 7 mCi
Natural or o
depleted U 7.5 mg
238y, 20 uCt

2.8-79°




TABLE 2.8-47 (Continued).

Products

-2 Ceranic. plassware. ulloys etc.»
. containin uranium or: thorium N

(a) Chinaware

(b). Ceranic tableware glaze

'.ceranics, nicr ave devicéé
etc. .

(h) . welding rods

6. Other'qevices,rincluding'
scientific instruments = -

{d).GSs‘chromitograﬁﬁs _

(b) Static meters '
(c) Vending-nachina coins

(d) Bank cheques

- 2.8-80

Muelide

3Natura1 Th
ral or

Natiral Th

Natural Th

' Ni;ynél;Thf’

Nat, 11 o)
deploted U

‘(Rahge ofi-

250 mC1

.0:5°50 uCi
2t

0.01 pct

A roximute Ya)ues s




o mMEND. TX .
- OCT. 1981

OISTANCE (nisomasers )

Figure 2.8-1 OAK RIDGE FACILITIES AS 100 KILOMETER CENTER
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Figure 2.8-5 VARIATIONS IN CONTENTS OF Cs-137, Co-60 AND Ru-106
" WITH DEPTH IN HOLE 6, CRM 7.5, 1969
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Figure 2.8-6 LOGITUDINAL DISTRIBUTION OF RADIONUCLIDES IN
BOTTOM SEDIMENT OF THE CLINCH RIVER 1969(]3)
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Figure 2.8-7 RADIONUCLIDE CONCENTRATIONS IN BOTTOM MUDS, CLINCH AND
 TENNESSEE RIVERS 1969(14)
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Figure 2.8-10 PERCENTAGE MPC LEVELS IN THE CLINCH RIVER
_, (VALUES GIVEN ARE CALCULATED VALUES.BASED ON
THOSE CONCENTRATIONS MEASURED- AT WHITE OAK DAM
- AND DILUTION AFFORDED BY THE CLINCH RIVER)(!) ‘
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2.9 OTHER ENVIRONMENTAL FEATURES
2.9.1 LOCAL CONDITIONS

The Oak Ridge’Nationa] Laboratory and other facilities W1thinjthe Oak
‘Ridge area have been involved with the handling of nuclear materials
for approx1mate1y 30 years. Proximity of the-plant to the Oak R1dge

area will permit the CRBRP proaect to take. advantage of the fo]]ow1ng

1. 'Estab11shed survéillance programs wh1ch 1nc1""ﬁﬂ__,_psf R
samp]1ng and. ana]ys1s of air, f]ora, soil, f1s._wf”a'vh‘ ,
food products water and silt from surface streams, ‘

2. A ]abor force accustomed to work1ng in an- area ln wh1ch
nuclear research and deve]opment programs are belng -
_conducted

3. Trained ]oca] crews of supdort personne] ava1]ab1e to |
he]p 1n emergency s1tuat1ons, and

4. An. avallab]e 1abor pooﬂ of’ sc1ent1f1c, technlcal and
'sk1]]ed personne] 1n the Oak R1dge area '

A program for the‘monitoring of ‘background radiological’charactéristics B
at the Site and the established surve111ance programs. ment1oned above '
- are described in Section 2.8. Although estab11shed surve1]1ance 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 ConSo]i-
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
Tocal environmental conditions will be made for each of the new industries.

2.9-1
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3.1 EXTERNALﬂAPPEARANCE'

The C11nch R1ver Breeder Reactor Plant (CRBRP) w111 consxst_owv fuhC;’g;_"”
t10na11y arranged cluster of bu11d1ngs 1ocated on a p]ateau 81 eét??“‘“f

above mean .sea 1eve] Other fac111t1es necessary for operat1on of - the - _
plant: such as coo11ng towers and sw1tchyards w1]1 be 1ocated w1th1n the ﬁ'v =0

zfplant complex. This comp]ex w111 be. enc]osed by a’ secur1ty fence -at:
-m1n1mum distance of 50 feet from the. per1meter road“wand an-anima
33 feet from the secur1ty fence F”gure 3. -

'tura] render1ng of the CRBRP,;rQ

0f the 1 364 acres conta1ned w1th1n the S1te boundaraes’ ébbrokfnat”
.90 acres w1]1 be requ1red for the. CRBRP and: re]ated fac111t1es such;
as roads, ra1]road and transmission corridors. Re]at1on of the CRBRP
to the ent1re Site is shown 1n F1gure 3.1-3. The. 1ayout of p]ant '
;structures in. re]at1on to ‘the secur1ty barrier is shown in F1gure 3.1-4.
fv’Summary descr1pt1ons of the external -appearance of bu11d1ngs and '

fag111t]es‘are given below.
3.7.1 PLANT BUILDINGS AND FACILITIES

‘The dominant feature of the CRBRP is'the concrete:dome4Capped,-cy11ndfs

rical shell of the'confinement Structure_which completely

331 -
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.enc]oses the Reactor Conta1nment Bu11d1ng

'r1ses to an e]evat1on of 994' 3" above MSL The outs1de d1ameter of

the cy11ndr1ca1 portion: of. the concrete conf1nement structure REE approx1-75?
mately 204' ' S o

_ Bui]dings:of steel- frame’cdnStrUctiOn' shown'in‘thure'3‘1'5‘w111“inc1ude15*3-v

'the Turb1ne Generator. Building, 169" x 196' ‘Maintenance Shop -and” Ware-' o
house Building,. 147" X 209" Radwaste bu11d1ngﬁ*86'i“a;" v Stean Gel
:Ma1ntenance Bay, 88' X 875 P]ant Serv1ceﬁBu11d*

50' x 60' C1rcu1at1ng Water Pumphouse 21
tion*Pumph0use 71' x 27' : A]] of these
tures odwith '

tain wa]] construct1on
with: other bu11d1ng f1n1sh y
aesthet1ca11y‘prb a5 iing .appear
hor1zonta] recessed bands and w1de roof fasc1a
of the bu11d1ngs _‘ﬂ?v’

_The P1ant Serv1ce Bu11d1ng w111 be -as one storf' e am
will contain off1ce and” serv1ce areas. . A- textured_'*:‘”

for the: exter1or wa]]s Concrete wa]ks will: 1ead-from the Gate House to

two separate entrances for adm1n1strat1ve ‘and- general p]ant operat1ng
personne1 ' ' o R '

_Bu11d1ngs of “poured in~ p]ace concrete: cOnStrUCtion‘"shown'ianfguréf’*-“5
-3 1-5, w111 include: The: Contro] Bu1d1ng, 78' :x 128"; ReactoreSérVicewﬁ'*d
Bu11d1ng,_180l x_189" Diesel Generator Bu11d1ng, 107" x 80' =Steam R
Generator Bui]ding and Aux1]1ary Bay, 231' x 113'; and the Intermedlate “]~8
Bay wh1ch surrounds the northwest half of the Reactor Conf1nement ‘Structure .
'wh1ch has an 1rregu1ar shape in. p]an d1mens1on and the cy11ndr1ca1 shaped 9

Reactor Conta1nment Building.

Bu1]d1ngs of load bear1ng concrete block masonry un1ts shown in- F1gure 3 1-5 e
will include the Switchyard Relay House 45' x 35'.

3122 - AR
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The externa] appearance of these concrfie bu1]d1ngs
hor1zonta1 recesses (bands)
f1n15h

vertlcal pronounced Jo1nts and a textu ]
AN exposed concrete wall f1n1shes will be- treated w1th c]ear
water repellent to increase weather-res1stance'and~reduce-ma1ntenange;
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Exposed concrete design patterns wi11"be'coordinated*w7th meté15curté;a

~wall werk of. adJacent bu11d1ngs to ach1eve an arch1tectura11y attrac-**f B

tive comp]ex

Two e]ectr1ca1 yards the Generat1ng Sw1tch Yard . and the. Reserve Sw1tch

_ Yard w111 be located w1th1n a radius of approx1mately 800 feet northeast
- of the Reactor Conta1nment Bu11d1ng as. shown in: F1gure 3.1-4. .The - ~”‘7«”f;fg '
Generat1ng Sw1tch Yard s d1mens1ons w111 ‘be ]80' x 240' and th Re " B

in: br1ght co]ors for contrast Transm1ss1on 1fne are-d IS
Section 3.9. The Switch Yard Re]ay House 1s located at tgn ‘
corner of the Generating Sw1tch Yard and” measures 35' X 45' and

'concrete b]ock construct1on

The prefabr1cated mechan1ca1 draft - coo]1ng tower:: Structiresw
1ocated w1th1n -a rad1us of approx1mate]y 600 feet}t it e sout o2
the Reactor Conta1nment Bu11d1ng as shown in F1gure. : ,
cons1st of two towers approx1mate1y 250' X 70" A C1rcu1;_‘ng Water Lo
. Pump House, approx1mate1y 218' x 41! w11] ‘be: 1ocated between the p1ant ”’36.;;
and the Cooling Tower “The Emergency Cooling Tower structure is" ' Lo
Tocated within a radius of approximately 650 feet to the northeast of

the Reactor Containment Bui]d{ng near the Generating Switch Yard. It

consists of 2 mechanical draft cooling towers 37' x 88' x 36' high _ ‘
lTocated at the northwest side of the deck of the: 128" .diameter:: Emergency 9
Water Storage Basin, with two adJacent Pump Houses. o .

3.1.2 SITE

Plant Buildings, Cooling Towers Emergency Cooling Tower structure C1rcu-=
1at1ng Water Pump House and Electrical Switch Yards will be located within an
area of approximately 37 acres, enc]osed and protected by a security barrier

consisting of



i
i
!
|
!
i
!

‘an e1ght foot hlgh chain: ]1nk fence and an outs1d .ffve ;oot

'barr1er w111 be c]ear of structures and p]ant1ngs’

3.1.3 OTHER 'EA'G'IL-I.T'IES“:? |

"AMEND: - TX

OCT.. 19811 ‘

fence, as shown in F1gure 3:1- 4 C]eared areas w111 be ma1nta1ned,on;
both sides of the fence for a d1stance ‘of" at ]east 20 feet outs1de the

animal fence and 50 feet 1ns1de the security barr1er “An 1ns1de _

per1meter security patro] road w111 para11e1 the fence at @ 50= foot o
max imum -distance from the secur1ty barr1er and a 50-foot minimum distance B

from the p]ant bu1]d1ngs - The area: between the patro] road and the

w111 prov1de adequate 111um1nat1on for*the‘

Chapter 13 of the Pre11m1nary Safety Ana]ys1s Report (PSAR)

Site 1andscap1ng w111 be 11m1ted to grassed areas,gineubs and trees for
aesthet1c purposes P]ant1ngs will not be located.where they wou1d

h1nder secur1ty surve111ance of the P1ant compW“

A paved park1ng ‘area with accommodat1ons for approx1mate]y 155vcars w1]1 “lﬁi)glo':d

‘be Tocated southwest of the main gate e y SR 'ZTT4-[':"

3.1.4 RELEASE POINTS. -

.The release point-for']fddfd'effluentS\from‘the‘CRBRP w1115be'the'6001ingn
tower blowdown discharge ]1ne to .the Clinch- R1ver e]evat1on 731 feet
MSL, as shown in Figure 3.1 3. Storm water collected by roof -and yard
drains will be sent to a'eatch basin. ' The catch ba51n eff1uent 15 dis-
charged to the C]1nch River via a separate line, whose e]evat1on and
location have not been determined. ‘ ' ' '
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‘Evaporatlon and drlft from the main mechanlcal-draft wet—cooxlng St

'feet MSL.

above grade or:

6. One Plant Serv1ce Bulldlng (PSB) H&V Exhaust, elevatlon
830 feet MSL.~ ?T_ji 3 oo : - ‘

'7Q Elght addltlonal release p01nts are prov1ded ak the top
' of the Reactor Contalnment Bu11d1ng, elev 'fon 991 feet
MSL, for events whlch are beyond the de31gn ba51s.

The above—mentloned nuclear 1sland and balance of plant de51gn
- gaseous radlologlcal effluent release p01nts are descrlbed in
Sectlons 3.5.2.5 and 3.5.2.7, respectlvely.

3 01—5
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Figure 3.1-3. CRBRP IN RELATION TO SITE
3.1-8
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3.2 REACTOR AND STEAM-ELECTRIC SYSTEM . -

-_3.2.1»st$TEM oeséRIPTiON_zir“”“

The CT1nch R1ver Breeder Reactor PTant (CRBRP) w1]1 ut111ze a L1qu1d MetaT

Fast Breeder Reactor 1n the Nuc]ear Steam SuppTy System des1gned bySWest—-

1nghouse ETectr1c Corporat1on as the Tead rea or manufacturer ‘under “con

o ds the archt”'g”’ k
_ structor Tennessee. aTTey Autho

ETectr1c is prov1d1ng the Turb1ne Generator

The CRBRP w1TT be an 1ntegrated s1ngTe un1t eTectr1c power pTant and w111

will use the generated eTectr1caT power in the TVA system QEnera):‘_lETjrff: o

include: (a) a hqu1d sodlum coo]ed reactor and steam generat1on system, N
(b) a steam turb]ne dr1ven eTectr1c generat1on system, (c) a heat VeJec- .f L

tion system; (d) an eTectr1caT sw1tchyard and (e) reTated aux111ar1es .

‘and support1ng structures and fac111t1es

Three paraTTeT pr1mary and 1ntermed1ate heat transport Toops w1TT be used
1n the Heat Transport System (HTS) The pr1mary Toops will be Tocated -
~in an inert atmosphere in sh1ered vau]ts w1th1n a conta1nment structure.

{ Sodium coolant in the primary Toops will remove heat from the reactor core.
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and the radial bIanket As a resuTt of neutron act1vat10n the pr1mary ,1
sodium will become rad1oact1ve The pr1mary sod1um w1TT a1$o conta1n ‘
d1ssoIved radioactive f1ss1on and corrosion products , Heat from the pr1- -
' mary sod1um is transferred to the three 1ntermed1ate Ioops through the
Intermed1ate Heat Exchangers (IHX). In the IHX the operat1ng pressure of "
the- Intermed1ate Heat Transport Loop is sI1ghtTy h1gher than that in- the '
pr1mary Toop As a resuTt Teakage of rad1oact1ve pr1mary sod1um 1nto RN P
the 1ntermed1ate system is m1n1m1zed and the 1ntermed1ate 100p_1s ma1n—‘f“ﬂgigg_'_f;d
1ta1ned in a non- rad1oact1ve state : he |

Non rad1oac

the tandenm- compound turb1ne A s1ngTe “shaft, muIt1 stage tur tne_gene- T:i'vfff}:
rator, wh1ch will produce 380 MWe w1th steam cond1t1ons ofﬂI 450 ps1g at .,,d
900 degrees F, is used to- produce eTectr1c1ty The generffor'i, ‘_“ 3;"
22 to 24 kv at a 0.9. power factor to a step up transformer wh1ch de]1vers o
161 kV to the TVA network ' o '

. Condensat1on of the steam is’ accompT1shed 1n a s1ngTe pass condenser o

p_'Condenser heat Ioad is d1ss1pated to the atmosphere by a muTti- eII i e

cooI1ng tower The Heat D1ss1pat1on System is descr1bed 1 in

Section 3.4. Deaerat1on of the condensate is accomp11shed in the' o
feed-water cycIe deaerator and. the main condenser A schemat1c d1agram T
of the CRBRP cyc]e is_shown in-Figure 3.2- ]. ' '

' Phys1ca] conta1nment and sh1er1ng w1TT be prov1ded throuqhout the pIant

- for normaI operat1on and as requ1red for acc1dent prevent1on MaJor B |

components of the Pr1mary Heat Transport System and the reactor vesseT |

_ will be Iocated in an inert atmosphere in re1nforce concrete ceITs -
~within the Reactor Conta1nment Building (RCB) The RCB will be a leak-

tight steel .shell structure aboveground with a flat, steeI Tined ‘concrete

base below grade. The steeI sheII of the Reactor Conta1nment Bu1Td1ng -

: w1IT be compTeteTy encIosed by a re1nforced concrete conf1nement structure. ‘

/\ .

3.2-2
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Shleldlng w111 be prov1ded to llm‘
personnel in accordance w1th 10
plant personnel w111 be malnt,
governmental agencres.e Pr1nc1pn
reactor parameters are: provxde
respectlvely.» ' )

_3.2.2 FUEL‘DESQRipTIONasT

The reactor of the CRBRP;,-,.f

are'encapsulated 1n stalnless st

consdsts of an. array of 217 suc

reglon of the core. The core i
: assemblles. Fourteen—lnch thlckﬁax

_below the 36-inch fueled. core region L Plutonlum enrlchments

range from '32-33 w/o PuO2 in Puoé' UQZ" Depleted uranlum
dioxide (0.2 w/o U235) is used thro”ghout the fuel and. blankets.
The inner and radial blanket assemb11es contain 61

stainless-steel- clad UOZ_rqu.ean’. a 1n hexagonal channels,”'

Fdrther.informationion thetfuelﬂeieﬁehts-may be~fouﬁd'in_Sectionndc

323
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PRINCIPAL PLANT CHARACTERISTICS -

‘Reactor power | ., ‘i-, o o ’975 Mt o
Gross e]ectrical’power - : ‘ -”5375 MWe . o

Number of: pr1mary and 1ntermed1ate heat g: ' i3'.”
transport 1oopg RS : '

'Locat1on'for sodium pumps»

Total steam f]ow to tufb

,Turb1ne;generatorwp]ant;qr

ss efficiency ~ 39.0%
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PRINCIPAL REACTOR PARAMETERS

Core Fuel ASsemblies

Core fuel materlal

Fuel claddlng and. assembly duct
o mater1a1

’°fNumber of fuel assemblies
' (1n”t1al core) :

Q"Peak fuel burnup goal (e«q¥%ibhiﬁm%,;7

-[Max1mum llnear power

J]Average llner'p,_.

Inner/Radlal Blanket Assemblles

_Blanket fuel mater1a1 ' Depleted UO

| o 2 l'\
Rod outer diameter . R F 506 1n.

Claddlng thickness o o .15 mlls. |
Blanket rods per assembly 61
‘Number of 1nner/rad1al blanket o L PR N
assemblles o R - 82/126 - . - S .,,.fglpﬁ‘
'Maxlmum ‘linear power ~ = - - 20.0 kw/ft.' '

' Control Rod Assemblies
Poison material ' ' : _:f'B4c-
‘Number of control rods : 15

(Continued)

3.2-6
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TABLE 3.2-2 (Continued)

fRefueling |
Frequency, mo = o
Average number of fuel assemblles

replaced- :
Average number of 1nner/rad1a1
blanket assemblles replacedf

3.2-7
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3.3 PLANT WATER USE"
3;311}'OVERALL:PLANT‘

.Descrlbed 1n this sectlon is the water usage expected at the
Cllnch ‘River Breeder Reactor Plant.' All water for plant

operatlon will be supplled by the Cllnch R1ver. Hydrologlcal
data for the river are presented in- Section 2. 5 The greatest
consumptlve water use w111 take place in- the Heat Dlss1pat on”

Waterﬂmlsposal, Sewage D1spoSal

-tﬁe plant,_

Table 3.3-1 1 ;1

: quantltatlve water usage for'mi”'” v o

' m1n1mum power operatlon (40% load factor) and”, ar:
'(10% load factor), respectlvely.' The seasonal var1at1on of
consumptlve water use (100% load factor) is shown' 1n Table 3. 3 4'

3.3.2 VHEAT'DlssIPATionstSTEM

'lhforder'to7minimize the thermal effects'on'the'ClinCh'River~from'
normal plant operatlon, a rec1rculat1ng coollng water system’ w1llj
be employed to’ d1s31pate the heat galned from conden51ng steam in
the main condenser and other . plant auxiliary heat exchanger
'equlpment The Cooling system w1ll utlllze two mechanlcal draft 6
'coollng towers which will dlSSlpate heat and minimize the thermal '
.effects on the Clinch River from_plant operation, Temperature

3.3-1
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22 degrees F.' Durlng max1mum power operatlon, the
nthe mechanlcal draft coollng tower w1ll be - 212 200 gpm_'*

ywater temperature w111 be reduced 1n the coollng tower by the
Levaporatlon of a portlon of the water and by sen51ble heat T
Ztransfer mechanlsms. Evaporatlon rate from:the coollng tower

w1ll varyﬂw1th plant operatlng power and the amblent a1r

temperatu -and hum1d1ty._ Evaporatlon

"‘yutem consumptlon,_“

'mlscellaneous plant losses. Thehpotabledwater sourcedi L] R
Bear Creek Road Water Flltratlon Plant fThe CondensateuPollsh1ng_jf‘I
System treats condensate to ma1nta1n the feedwater chemlstry

requlred for use in the steam generator.h The Condensate Pollsher
'requlres a peak flow’of 40 000 gpd from the Makeup Water v" G
Treatment System for regeneratlon of ion. exchange reS1ns._ Makeup
.'water -to. the process water treatment systems are prov1ded by the |9
'Cllnqh R;ver,vlaﬂthe Intake System.r

‘3.3;4'.WASTE‘WATERVDISPOSAL SYSTEM -

Backwashes, regenerant wastes and rinse water from the process‘

water treatment systems and non- rad1oact1ve building floor

0 3.3-2
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dralnage are collected and treated 1n theﬁWaste Water Dlsposal

After the requ1red level of treatment has been provrded,”'

water is sent ‘to ‘the Cllnch Rlver via the common B antvdlscharge.-“
The: de51gn ba51s flowrate 1nto the Waste Water Dlsposal System is

approx1mately 100 gpm,paverage annual flow.- Whenever chemlstry

"fpermlts, treated effluent can’ be recycled to the coollng tower

.ba51n.; A descrlptlon_ofvthe Waste Water D'sposal'System 1s“glven

‘ 10 4

:be collected separately accordlng to act1v1ty, sub]ected ton
-decontamlnatlon proce551ng and analyzed to determlne wheter’the
flulds are adequately decontamlnated and su1table to reuse’ or

'dlscharge.g A detalled dlscuss1on of the Radwaste System 1sfglven‘

e1n Sectlon 3 5

AS. gpm contlnuous blowdown from secondary sampling: dlscharge

3.3-3

ma1nta1ns an equlllbrlum w1th tr1t1um 1nventory.; The blowdown is
sent to the c1rculat10n water system for ultimate dlsposal to the

_C11nch River. Release flowrate w111 ‘be’ controlled so that the.
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"concentratlon in. the dllutlon stream*and total- actly;ty rele Sed
to the rlver w1ll ‘be - 1n accordan'e w1th_appllcable>Federa1

‘State Regulatlons.

3 ;-3'?.- 63 _—_-:;:POT)ABIJE; .WATERI 5YS TELM-;?:

’Plant potable water ‘is supplled d1rectly from DOE's Bear Creek
.Road Flltratlon Plant

Section 3.7.-

3.3-4



Item

'Water;lntake'ﬁ

’~T6tal

(Y Rlver ‘Flow Rate Consumed ++

.*"

*k

++

Atmospheric (HVAC ’,526

* Water Usage

- AMENDMENT XVI
OCTOBER. 1982

Return

Plant Makewp 6109 oo

Potable Water 26 LT T e el

Condensate)

Evaporation ==

-Radwaste+ ’ ‘_v-‘ 1 <1vg;4

.Sewage Dlsp03a1+ 'd'l'*s_gﬁ.x

11 values are 1n gpm, unless otherw1se noted

'Coollng tower values are based on annual averages at maxlmum powerﬂ

operatlon.

These’ flow rates are- annual average values and are assumed to be
independent of operatlng power.”f;_s‘gi. _ L o
Baged on annual average flow of Cllnch Rlver of 5380 cfs (2 415 x E

gpm) e e e

- Note: See Flgure 3 3 1 for CRBRP Water Usage Dlagram.
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 CLINCH RIVER BREEDER REACTOR"PLANT WATER USAGEX - MINIMUM POWER . -
' (40% Load Factor) : ' o

, - : : o : - Consumpt1ve
Water Use - . - Flow Rate. "~ '_ Use

Returned‘h

-

A. Plant Makeup 2,527
~B.. Cooling Tower** .
‘Evaporation «

"C;-fOther Systems+
'gyProcess Waste Treatment
'Waste Water D1sposa1
'-gRadwaste
“dPotable Water :
" Sewage. D1sposa1
-“Tota]s'- B &C
D. C]inch River‘Fiow*Réﬁé4+ﬂ-'.fz;415;6009vv*
% River Flow Rate . o ‘ L
Consumed

* AT values 1n gpm o _ , _
Tk Coo]1ng tower va]ues ‘are- annua] averages at m1n1mum power operat1o

+ These flow rates are des1gn values and are- assumed to be 1ndependent-w
- of operat1ng power. y R : _ -

Lo+t Annua] average f]ow ' : . :.i-ﬂ _.>f VJ:“:'.' - f,j;fgéﬁﬁ-::’_{i?gj[ffrv
~ V The source of sanItary water is. the Potab]e Water System 1}1' *; d“:"..g;Q16}

13.3-6
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TABLE 3. 3_3

£~ “TEHPORARY ‘SHUTDOWN

(10% Load Factor)

. Consumpt1vef” Returned

.-‘C11nch R1ver F]ow Rate++f

Water Use . ‘fn.s§,  Fwa'Ratetiy }g - Use P to R1ver ”."

P]ant Makeup : ; AR ':*,"735 ) 121__ f'%7v  s }ﬁ

fCodTihQ}TOwer**.‘ |

2,415,000
% River Flow Rate’ f o _1_;f S T N e
Consumed o S w0016 o s

. .**

'-operat1on ' Lo 1 a&

‘of operat1ng power

Annual average f]ow

A]l va]ues in gpm

Cooling ‘tower va}ues are annua] averages'du ‘ngftempbrak&'shdtdowhz

These f]ow rates are des1gn va]ues andi

are assumed to be 1ndependent

The source of sanltary water is the Potab]e Water System R o 16 T9

3:3-7



8-

A, VPlant Makeup

:Bi _Consumpt1ve Use

 '¢.',D1scharge to C]lnch.lf ‘.

. / = '
A v

Water Use ' Fé]]'.

|  :*V6?]?2 11 "'h $

"»:1, Coo]1ng Tower Evaporat1on f{;I',

2 Coo]’ng,Tower Drift. .‘?, 3¢;_'54
3. Po ab]e Water o

_:TbtaT}Céhsumpﬁioh A

:1,Q;c°‘“
'sWaste Water D1sposa1

ing. Tower B]owdown

."ESewage D1sposa1 L i
.Radwaste ' :

SHownN

' '-TotalﬂpﬁséhaﬁéeQVfﬁ

* AN Valuéé..ﬁﬁﬂ; gpm

he AT 1l
INCINGWONWY




326GPM | , '
l n:wnco -
LOWDOWN | MECH. DAAET.

SCHEMATIC OF NATER FLOW

* g
(0 ‘cimen

.3%&1 6109GPM ~ 74GPM

107760

"13) TGO

36236\35:‘-\;‘!’;0 o

10662g'"w,_ 8797760 -

6-€°€"

(009)*

- coounc. rowzas
- (Oll) A

“AUX,_ COOLINGS |
" CIAC. WATER .
TUBYSTEM -

‘RECIRCULATIC

ixd» gellons bc_r:diy -

lons' per -Minute

L PROG (531

Vm:busc

WAIER PR -
cuses -

5GPM

S 1V6D

on* |

56PN
7160,

o SEWAGE . - <o VIGD:
- DISROSAL

 00T¥3d ‘SNILY¥3d0-MOT4 ¥ILYM 40 ITLVKEHOS ~T-g € adnbiy

L pQTABLE

_wuea .
svsrm )

MAKE-UP. FOR 5
STEAM.POWER CONVERSION ™

A

Y
243ZGPM—f—-?3J°2‘°°

OISCHARGE TO
CLINCH HIVER

(oe))

“*NPDES- Out fall ,.s"_gzr"j‘a‘-l'"{ﬁ_&m

BIEAMPOWER

INXINIWONZWY | MRS




AMEND. IX
- 0CT. 1981

. '3.4. HEAT DISSIPATION:$Y§TEM
3.4.1 GENERAL DESCRIPTIQNf
vDur1ng operat1on of the C11nch R1ver Breeder Reactor P]ant the conden-

ser and. other heat exchange equ1pment reJectlh 't;to the: c1rcu1at1ng
-.water system Heated c1rcu1at1ng water f]ows t6 a mechan1ca] draft wet

cooling tower C1rcu]at1ng ‘water 15 even]y d1str1buted at»the top of’;:

the tower and cascades down over*the f1]1 as

“in? Tabﬂe 3

ure=3-4-] the perfo 7

: returned to the system The thre ”m or:
"dr1ft and b]owdown Annua] average val
in Table 3.4- 2 In order to compensate for the:e ]osses an

‘water requ1rements the coo]1ng tower makeup water 1sﬁpumped fplm the

Clinch R1ver at the annua] average va]ue of 6; 035 gpm

System performance and character1st1cs vary as a. functlon of the amb1ent
meteorological’ cond1t1ons g1ven 1n Tab]e 3 4~ 3 -
Evaporation- from the" coollng tower is a funct1on of wet bu]b temperature
as shown in Figure 3.4-3. Dr1ft from the coo]1ng tower is est1mated as

3.4-1
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a flxed percentage (0 05%) of . the c1rcu1at1ng water f]ow rate'f Thig.

value 1s based on information prov1ded for coo11ng towers equ1pped w1th
standard drlft e]1m1nators by7 ootin :

B]owdown 1s prov1ded to* ‘maintain the:

-a non- corros1ve non—sca11ng cond1t1on and as ‘shown in F1gure
a funct1on of amblent wet bu]b temperature

The annua] averag, t tal

"d1rect1onmof f]ow dn the T]VGP

The 1n1ets w111_be rehesse
_r1ver bank such that they will 11e be]ow the ex1st1ng r1ver be,gcon_o

'.(see F1gure 3 4- 10) and hence w111 not present a nav1gat1on hazard

gmax1mum 1n1et water ve]oc1ty is’ est1mated tdnbe 1ess t
second PR 7 Qs

‘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 Aare. not necessary

1ntake des1gn to 1nsure re]1ab111ty of the 1ntake system durlng a]]
plant operat1ng modes.~ N ,,je-q”fn e s

sTheuinteke“system’inc]udes»"twd 100~ percent capac1ty Tiver water pumps
w1th a. des1gn f]ow rate for the system of 9 000 gi'

,p]ant operat1on. The maJor makeu

s1ng]e port d1scharge as shown 1n F1gure 3 4 8

-the river, at. 100 percent Ioad factor is approxtmate]yg Sffeet'p‘r*second

,fuser.x The d1scharge structure 1s des1gned to 1nsureﬂthet the p]ant re]easesyi

_meet the thermal.discharge 11m1ts given in the Draft Nat1ona1 Po11utant D 2}nn;9.7,

-charge Elimination System (NPDES) Permit. Depth of the d1scharge is four o
~ feet bélow minimum river water level and extends approx1mate1y 25 feet 1nto 17 .

TN

3.4-3 . .



"vw111 be. recessed 1nto the r1ver bank such- that 1t w111 11e be]o

August 1976

the river from th'e-”pfé's'erit shoreline (at elevation 741). The di scharg