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on either the July or August 1987 study dates. Similarly, comparison
of phytoplankton densities in the reservoir downstream of SQN with
those upstream showed no reductions. Zooplankton densities were lower
at the diffuser discharge pond on both sample dates, indicating a
possible relationship to physical effects from entrainment through the
CCW. Zooplankton densities in the reservoir downstream of SQN were
not reduced compared to upstream, indicating reservoir flows were
sufficiently high to prevent manifestation of lowe:ed densities in the
reservoir.

SQN effects on plankton under two-unit »)eration and normal
reservoir flows have yet to be fully evalua ed. Coincidental
occurrence of these conditions has not existed d ring previous study
periods. Recommendations provided in earlier reports to investigate

these conditions should be followed when SQN resumes operation,

vi







caused reduced densities of phytoplankton and zooplankton downstream of
SQN under low flow conditions (TVA, 1986). Results of the 1985
investigations were used to select specific conditions of reservoir flow
and SQN operation necessary to fully evaluate SQN influence on plankton
as described inm table 1. Plankton investigations would not be conducted
{n the future unless those conditions developed.

Both wunits at SQN were shut down {4 August 1985, 1f
recommendations were to be strictly adhered to, plankton investigations
would not be con’ucted un.il 80N opera:ion resumed. However, the drought
in the Tennessee Valley continued into 1986 resulting in low reservoir
flows. Also, water continued to be pumped through the condenser cooling
water (CCW) and the essential raw cooling water (ERCW) systess for part
of the year and only the ERCW during other times (the ERCW represents a
neg'igible flow relative to the CCW flow). This set of conditions
provided a unique opportunity to study plankton dynamics in Chickamauga
Reservoir under low reservoir flows with SQN puoping water through the
coW (conducted in May) and with no flow through the UCW (conducted in
August). Results of investigations conducted in May and August 1986 are
reported here for the first time

SQN continued to be shutdown Cthrough 1987. Again, (if
recommendations were strictly adhered to, plankton investigations would
not have been conducted. However, results of ithe special studies
conducted in 1986 indicated there would be value in conducting in-plant
studles to evaluate condenser passage effects on plankton densities.

Results of the "in-plant” s.udies conducted in 1987 are reported here.
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APPENDIX A

WATER QUALITY DATA ON
MAY 20 AND AUGUST 27, 1986
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APPENDIX B

PHYTOPLANKTON DATA AND RESULTS OF
STATISTICAL TESTS
MAY 20 AND AUGUST 27, 1986




Table B-1. Percentage Composition of Phytopiankton Croups Duriag Operational
Monitoring Periods (1986), Secuoyah Nuclear Plant, Chickamauga ‘
Reservoir ‘
Phytoplankton Tennessee River Mile
Date Group 472.8 475.2 483.4 484.5 490.5
May 1986 Zhlorophyta 12 22 4b 38 4n
Chrysophyta &7 43 28 20 19
Cryptophyta 5 6 7 & 4
Cyaouphyta 3% 28 19 38 30
Euglenophyta 1 1 0 0 0
Pyrrhophyta 0 0 0 0 0
Aug. 1986 Chlorophyta 28 31 34 38 33
Chrysophyta i3 13 15 i8 19
Cryptopbyta 2 2 2 2 3
Cyanophvta 56 53 49 40 44
Euglenophyta 1 0 0 1 2
Pyrrhophyta 0 0 0 1 0




Table B-2. individeal Sample Totals, Means, Standard Devistions, and Coefficients of Variation for Total Phyteplaniton and Group

R —

Cell Densities (No./L) During Operationsl Monitoring (1986). Sequoyah Nuclear Plast, (hickamaugs Reservoir

May 86
——d A0 IRn 478.2 . E O ——
Depth  Sample Sanple Sample Sample Sample Sample
- 1 2 e an stof  ovg 1 2 Mear s v 1 2 Mear s Cv
(hlgroghyta
0.3 S94397 669080 631736  S2BiZ B SBRIGE 63212 575720 17604 3 23848 Bieple 28932 134200 W
1.0 S32152 497920 S'S036 24206 S 95224 106552 WHS888 13205 3 1'E2566 834006 1008288 246458 24
30 41396 STIV6 390556  JI008 B 451240 373440 412340  SSO13 13 946048  687IS2 816900 132843 22
S0  ISIE80 3208 348544 13201 4 6MMBAE 469912  SS2I80 116627  2) 1201232  PA3068 972500 323476 13
Chrysaphyta
0.3 2607856 2338000 247098 193645 B 1204344 1219904 1212124 11003 1 SIZ608 4BSSBA  S30%96 59414 1)
1.0 1888984 1938776 1913880  IS208 7 949160 942936 94609 440) 0 644184 672192 658188 19805 3
1.0 WHIZ016 1596456 16047 1003 1 970944 778000 874477 136432 16 569496 AE2I60 525928 61614 12
S0 1260696 1310152 1280924 28607 2 GRJ088 JZ8208 712648 22005 1 553936 S3SE64  S44s80 13203 2
Crypteghyta
0.3 4956 255184 210060  638'S 3 177384 127592 152488 G208 23 208504 1a6264 177384 44018 25
1.0 179060 217840 194500 13008 17 80912 10269 91804 15404 17 143152 90248 116700 0409 2
1.8 1S87IZ VIS8 147820 15404 10 140046 2 96472 1IB2%  WBOT 26 146264  W2696 124480 230807 25
S0 208504 126480 66492 2 S9414 6 10BG20 146264 127992 26406 27 136978 90248 113588 33008 29
Lyacaphytls
0.3 2190848 1045637 1618240 BOST SO  A4BIZE 709536 78832  1B4B43 3z 65352 e91%2  trsa2 11003 W
1.0 1319488 1692628 ISO06208 264062 18 491696 410784 451240  SIZ213 13 292528 29BISZ  295e 4401 )
1.0 I1SIBESE 99580 1257248 SEWGRT 29 S9I088  BAZZA  JAOeS6  G16I4 B 2776 TIA4N2  S58604 240658 245
S0 902480 10SBOBD GBOZAG 110026 1) Z73IBS 04562 659744  SASI2B B3 SAI2I. /21984 642628 2226 WY

LR —
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b

R REERERi.,

N ———

Table 8-2. (Continued)
May B¢
P————— - ¥ . IRM 478.2 K ———
Depth  Sample Sample Sample  Sample Sample Sample
(" ) 2 e an siof o 1 2 Mear $I6 v 1 2 Mean sie v
Lugleneptiyle
2.3 24896 43568 W 13205 39 320 882 248% a802 93% 6224 ) 18y 200 28
1.4 248% 18617 284 aa0: 20 93 6224 7780 200 % 6224 6224 6224 2 0
30 2489 21784 v 2200 9 15560 12448 14004 2200 % 15560 9136 12448 a0 35
5.0 93 W72 14004 e @ 6224 1% 7780 2260 28 15560 6224 0892 6602 61
Eyrrhaphyta
0.3 0 0 0 0 : 0 ] 0 0 . i ELLY; w224 s N
.6 3z 0 1556 200 0 3112 155¢ 20 M2 3112 n I ]
3.0 6224 32 At 200 & N 12443 7.80 w02 85 6224 n wes 200 &
5.0 6224 0 2 PP T P o M2 1556 200 4 6224 3142 ass 2200 @7
Total
0.3 SSB2928 4347464 4965196 BIIGDS 18 2449144 2638976 2546060 134231 S 188BYSA 1527992 1708488 255260 15
1.0 3939792 AN66I36 AIS2964 30047V 7 I26IJ8  IBAZW04 THAAIE 59414 3 2271768 904544 2088152 259661 12
3.0 3734400 3121336 A2VB68  4RISOY 13 2277984 2057032 2067508 156237 7 200638 2009688 204367 33008 2
S0 2754120 2850592 ZBOIIS6  GAZYn 7 T/209% 2902464 2061790  AE191 73 2417152 2100600 228880% 266262 12



I | .-
Sample Samp | ¢
1 2 Nran s10 w
Chlgraphyle
W O1294542 1117208 1205900 125429 00
30 122306 005176 1114096 154036 14
17 1011400 S709%44 991172 28607 3
36 955384 672192 B3B8 200247 25
Lhrysephyle
3 STSRIZ SOU2S6 SAI0A4  SDEIZ 9 SIime 441904 AB2380  ST2V3 12
1.6 31200 323648 317424 RO 1 4724  4DIGI? 440348 4621 W0
3.0 457464 ADIETZ ANZSEE  IS208 B 463688 448128 455908 103 2
5.0 34312 332984 323648 13203 A4 385888 348544  3672)6 26406 7
Lrypteshyla
6.3 121368 2 S0912 01140 28607 28 W41IS2 102696 122924 28607 23
1.0 JOBS20 65352 2 E7I36 30807 35 02ese  BA0Za 93360 13203 14
3.0 1162%  BO9IZ 99584 26406 27 130704 10269 116700 19805 17
5.0 62240  BA024 FELEYS 15404 20 47568 59128 51348 11003 21
Lyanaghyla
0.3 W9Z31Z 2076 WSE5Z2 SBEIZ 5 146264 675304 4i07B4 174088 9
1.0 725096 927376 2623 143034 17 H472 902480 TNIMe 184843 24
1.0 762440 196672 719556 24206 3 T4I768 98392  BHISB0 169440 20
S0 27385 ST2608 429232 211250 SO 927376  ISTRE0 642628  4026%4 &3
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Table 8-2. (Continued)

May St
— ¥ JIRM 490.5
Depth Sample Samgle Sample Sampie
(L] 1 2 . s o i 2 Mean s v
tuglenaphyle
0.3 32 9336 6224 s N 15560 12448 15004 200 %
1.0 32 ez 312 e 0 6224 6224 6224 e o
3.0 m2 6224 68 20 @ 9336 933 913 1 o
5.9 mne 6224 ants 20 @ 9336 6224 7780 200 28
Pyrrheghyle
0.3 0 32 15%6 200 4 15960 171 20 13
1.0 0 [ ] 1 0 91 9% 9336 1] ]
3.0 [] 0 [] o 0 2 32 3Nz o 0
5.0 2 L] 1556 e @) 9% 312 6224 am n
latal
0.3 2844308 2526944 2685656 224453 B 214105 2WS5120 2253088 158437 ?
1.0 2057632 1913880 1985456 W1Z28 S 2455368 2414912 2435040 28607 1
3.0 212549 1904544 2015020 eV 8 2362008 2517608 2439808 10026 5
5.0 1475088 1490648 14B2R0E8 1093 | 230868 1447080 HEBYB4 624947 33

I B R I e e N o BT T T .
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Table 8-2. _Continued)

e

Aug. DG
—dn 528 AR am2 V5 —.
Depth  Sample Sample Sample  Sample Sample Sample
-‘ (- ) 2 ear s1p v 1 2 Mean s10 v ' 2 e an s oy
Chigrophyts
0.3 46 W8E SB41al 4B 66 8607 & BEMBOE 78872 #01340 116627 1S TEINIZ GRVS2E TINEN M7 W
| 1.0 &IB4IS SBNZ.7 620844 HI4)% 13 6848  WOLIZR 619288 22005 4 LaBAE  SBIe  S86e12 82 12
E 30 S6638a ST AR 8 e 9 653520 H0I60 60GBA0 601y i ] W SB1%a4 A% TM0 227 4
| | A261% SO ATWaR aap 1 O T219B4  SEADTZ  SAZ628 112226 17 SOIZB0  AM0STE S25928 2 42 8
|
| Chrysaphyta
:
|
0.3 25829 23288 80w 19804 B M 2324 I5WIB 19604 B Wisea 264520 283192 26406 9
: 1.0 3038 8604 IR 9414 18 WNNOCE 5829% 28I 5208 12 2095 211606 276284 602 3
3.0 278856 2412 2440w A8 17 286304 233400 259852 17409 14 31200 304976 308088 4a0) 1
5.0 1718 14915 1H006R 15404 1 ETERO 270744 31432 61614 20 WIBLA 24273 272300 ame s
Cryptlopbyla
0.3 232 A6080 anast, asee 2 e 9128 4405 600 2 a8 59128 51348 13 2
19 Mz 4gase irTsaa 440" 12 At6H0 3 4045 o 2 e a8 46450 13203 13
ie w2 2 26452 180 @ 31120 40446 nes iz 18 4pas 2904 680 a2z v
5.0 21708 329 FL ez % SU0ED |22 40450 B8z 22 nize 21184 52 ez 5
(yancphyle
0.3 IS8BUBA 1129656 1509520 S38026 36 GOZEE0 142104 132392 325676 24 1294597 95424 1195008 140833 12
1.0 1335048 1WSTIZ '3 LU O 175508 1200232 ATE200 N6 26 10BEZEE 995592 956940 72617 8
3.0 BBOG9S /5304 B1e000 Wz 11 017624 S4s048 818 Se612 S B0 BA2024 BAGAS2 LY vg 2
5.0 G34B4E SN2 614620 7607 S B24680 GO6RAD  7ISTED 154036 27 A5WN20 SOT0S6  SBO3AE 103424 8
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| Tadle 8-2. (Comtinued)

Aug. BG
IR— A _IRm ar8.2 e P——— [ F R
Depth  Sample Sample Samgle  Samgle Sample Sampie
I (") 1 F i Mean s v ) 2 ear 10 o ] 2 e an st v
l Lug! enughyle
:
| 0.3 6224 62z w24 O 0 12648 12648 124880 0 12648 Mz 1780 0L 85
- 1.0 40456 24896 W6 1003 34 12 9338 6224 a0 N 6224 6224 w274 o @
' 10 2 LEETS 6274 sa01 N LR mz 6224 a4 n 18672 G136 14004 602 @
5.0 3112 6224 antn 20 & o224 32 SebH 20 a4y 6224 6224 8224 o 0
’ Pyrrhaphyla
0.3 0 0 0 il 15500 6224 10892 o602 61 9313 e 6224 a N
' 1.9 933 6224 1780 200 28 6224 niz arns 20 ar 93 3z 6224 a0 N
30 12448 LT T 220" 20 2 312 nw 0 0 15560 93136 12448 a401 35
5.0 0 2 1456 200 ) 224 6224 6224 0 9 15560 6224 Wew 602 &) i
— l
0.3 2651424 1962 284208 SI9N22 23 ZBRI920 2178400 2505160 S62008 18 2442920 2106824 2274872 230656 WO
1.0 2667816 2246864 2ISTHA0  IS6237 7 2PSANZ0 2109936 2432028 455507 19 1910768 1714712 1812740 138673 8
3.0 129508 ISBA008 WGA9SEE 129028 T 2000016 1786288 I8U6S2 151836 B 1966784 1820520 1893652 W3A2e S
S0 1307068 1266584 1286812  IB6OT 7 196372 1483474 1724048 13880 20 1599568 1234800 HAZ.184 250859 18
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15804

1.0 M2 SHIZEE  GBGISG 1M4Z3T 20 W4ASTE 233400 269188 5062 19
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231844 2200 1

Samp e
LTaves

Samp e
1
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418w
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Table B-2. (Loniinged)
Depth  Sample

)
30 435680 W20

"

6.3

T aAame

1318
i

i1

186, b4

1438

7

znm  29w2e

38544 255184  WIS64 we1S 22 202288
30 324 2407 2B00R0 S8z 9 wsaw

i.0 34317 270748 292508 w88 1
5.0 Fa v 10

0.3

a4 12
1003 a2
a8oz 5
zn n

31
134t
HH

213R2
§i8
=
~

~

2338
-
g -~ -

0.3

s
Z

L

40188  WI228 25

WA9re 263 286304
2rsa2

3 637960 SI5064 SB66 127 2617
4 I800F0 270744

20 0 awd s

1980%
Jags 1

1518356

SB50% 613064 599060
1.0 ST S2iBW Seadn?
ie FAITeB  LATWE 69084
5.0 128208  S13450 620844
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Table 8-7. (Continued)
Aug. 3¢
—— IS 1IN AR5
Depth  Sample Semple Sample Sample
- ! 2 ean e oV 1 2 Mean s v
fuglenuphyte
3 18672 9313 14004 wor w 6274 6224 6224 e o
1.0 21784 312 12488 R203 W06 2 3182 sz e 0
3.0 6224 oz24 6224 [ 2 32 32 e 0
5.0 wei2 126488 15560 as0) A o224 Y1 7180 20
Pyrchaphyla
6.2 15500 9 12448 PP TI Y 6z24 N T 20 @
1.0 12a48 L 10897 e 2 [} 0 0 [} -
3.0 15508 6z24 10897 ez 6 6224 32 T 200t 41
5.0 93 6224 77180 200 2 6224 32 s665 nn 47
Tatal
0.3 I7VATIZ 1519564 1HISIZE  1A0833 9 1262144 1154552 1218348 Se22i 7
1.0 1708488 1425296 'S668NZ 200247 13 P49 734437 HIB68e  1ala3s 18
3.0 1556000 10/0EE 14I%20 IIG0E1 17 BAYSIE IBAZZ4  BIS900 46211 &
S0 1668032 1201730 1434632 3300TT 23 690864 700000  69SSW2 bl 1

“TEM - Teanessee River Mile.
1510 - Stendard Deviation.
$0v . Coefficient of Variat en.
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Table B-4, Disposition of mnﬁaun Density (Cells/L) Data Sets with Significant
F-Ratios Identified Table 5, Operational Monitoring During 1 at
Sequoyah Nuclear Plant, Chickamauga Reservoir

Test Sample F-Ratio F-Ratio SNK#

Date Group _ Depth (m) _ Two-Way ANOVA _ One-Way ANOVA _ High Mean Low Mean
May 1986 Chlorophytat 312,00 5.3 & 2 1
Chrysophyta$ 0.3 120,764 { 2
1.0 372.31%

5.0 37,444 1 2 3 5 1
Cyanophyta$ 0.3 10,45§ L & 5 2
1.0 28,084 1 &3
3.0 2.62 1.8 &
5.0 0.64 5
Total
Phytoplanktond 0.3 22,28§ 1 &
1.0 42,224 1
1.0 16.14§ 1
5.0 3,08 13
Aug. 1986 Chlorophyta$ 0,3 19,004 23 &4 15
1.0 13,834 e Ve
3.0 28,044 )
5.0 10,314 3 3:1 % !
Chrysophyta$ 0.3 an & 3 2
1.0 21.804 14
3.0 2.94 (.
5.0 11834 T3 &
Cyanophyta$

0.3 9,20§ 1 2

1.0 22,964 : 1 -
3.0 69.26§ 3 ’ E
5.0 9,824 cfi‘j



Table B-4., (Continued)

Total
Phytoplanktont 52.87%
g1 3 & 3

aStudent, Newman, Keuls Multiple Range Test; means ranked lowest to highest using station
ausbers; means underscored by same line are not significantly different at a = 0,05, means
not so underscored are significantly different,

Tennessee River Mile 472.8 = station 1

Tennessee Rivar Mile 478.2 = statéen 2
Teanessee River Mile 483.4 = station 3
Tennessee River Mile 484.5 = station &
Tennsssee River Mile 4%0.5 = station §

fDepths not tested separately.

$Depths tested separately with one-way ANOVA because interaction wvas significant in
two-way ANOVA.

§Significant at = 0,08
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Table B-5. Mean Phytoplanklon Densities (Mo ¥ 100,/ st fach Sample Stat on (Depths Comdined) Dering
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Table B-6. Similarity of Phytoplankton Community Composition/Structure

During

Operational Monitoring in 1986 Based on Sorensen’s

Quotient of Similarity and Percentage Similarity, Sequoyah
Nuclear Plant, Chickamauga Reservoir

|

May

August

337394943 2999999949

Station

490, 5-484,5
490,5-483.4
490,5-4i8,2
490,.5-472.8
484, 54804
484 5-478.12
6“.5-‘73..
L83.4-478.2
83, 4-472.8
A78.2-472.8

490, 5-484.5
490.5-4813.4
490.5-478.2
490.5-472.8
A4, 54834
‘." s"n‘a
L84, 5-4T72.R
A3 44782
A81. 44720
W78,.2-472.8

Sorensen's Quotient

9
9%
87
LY
%0
85
83
86
87
89

LL)
L
L1
92
LY
LY
¥0
94
L2
9

Percentage

LL]
82
70
9
L)
73
$2
69
&7
68

73
ba
57
60
80
76
76
.
L)
L]

e e ——

STRM « Tennessee River Mile

e






Table 8-8. Chlorophyll 3 Concentrations, Phaeophytin 3 Concentrations, and Phaeophytin Index Values at Each Sample Location
During Operational Monitoring (1986), Sequoyah Nuclear Plant, Chickamauga Reservoir

TR® 43, .8 TRM 478.2 TRM 483.4 TR™ 484.5 TRM 490.5

Depth Sample (hl a Pheo a Pheo Chl & Pheo a Pheo (hl & Pheo a Free C(hl a Plies a Pheo (hl a Pheo a ®heo
Date (") No. Mg/M3 Mg/M3  Index Mg/M3 Mg/M3  lndex Mg/M3 My M3 Index Mg/M3 Mg/M3 Index Mg/M3 Mg/M3 «ndex

May 86 0.3 ) 13.66 1.00 1.65 13.60 1.00 1.74 17.10 1.00 V.69 3.0 1.70 1.61 27.80 1.00 1.72
2 14.00 1.00 1.68 12.50 1.50 1.62 16.40 1.00 1.67 17.10 1,70 1.63 23.90 1.00 1.68

x 13,7 1.00 1.67 13.05 1,25 i.68 16.75 1.00 1.68 15.10 1.70 1.62 258 1.00 .72

. 0.3 0.00 0.02 0.7 0.35 0.08 0.49 0.60 0.01 .83 0.60 0.0 2.76 0.00 0.00

v 2.57 0.0 1.27 5.96 28.28 5.05 2.96 0.000.84 118.73 J.0C 0.87 10.67 0.00 1.66

1.0 1 13.20 1.70 1.61 12.30 2.10 1.58 19.90 1.00 1.67 14.90 1.00 1.66 22.00 1.60 .65
1500 1.00 1.74 11.70 1.00 1.66 i6.60 1.00 1.69 14.90 4.0 1.5 26.00 1.00 1.68

410 1.3 1.68 11.90 1.55 1.62 1°25 1.00 1.68 14.90 2.55 1.59 24.00 1.30 1.67

> V.27 0.49 0.09 0.28 0.78 0.06 2.33 0.00 0.0) 0.00 2.9 0.0 2.83 6.42 0.4

v 9.03 .66 5.49 2.38 50.18 $.49 12.79 0.00 0.84 0.00 85.96 6.23 11.79 32.64 1.27

3.0 ] 18.00 1.80 1.63 1. 1.0v 1.67 19.5% 2.50 1.6) 1980 8.30 1.45 19.20 3.00 1.59
2 2050 1.00 1.70 13.60 1.00 1.69 18.7C 1.00 1.67 15.10 3.30 1.5 23.10 1.60 1.65

N 19.25 1.90 1.67 12.75 1.06 1.68 19.10 1.75 1.64 17.45 S.80 1.5 21.15 2.30 1.6

s 1.77  0.57 0.06 1.20 0.00 0.01 9.57 1.06 0.04 3.32 3.4 0.08 2.76 0.9 0.9

3.3 943 000 0.84 2.96 60.61 2.59 195.05 60.96 S.17 13.04 43.04 2.62

1.60 13.00 1.00 1.68 18.40 1.00 .69 1400 1.00 1.66 11.20 1.50 1.61

1.69 13.30 2.80 1.5 17.10 4.49 1.53 16.50 2.60 1.59 1.0 3.80 1.48

1.65 13.15 1.96 1.62 17.75 2.70 1.61 15.25 1.8@ 1.63 11.1S 2.65 1.55

0.06 o0 1.27 0.08 0.92 2.40 0.1} 1.77 1.13  0.95 0.07 1.€3 1.63

3.87 1.6) 66.99 5.24 5.18 89.04 7.03 11.59 62.85 3.05 0.63 61.37 5.9



Table 8-8. (Continued)

TRM 472.8 TRM 478.2 TRM 483 .4 TRM 484.5 TRM 490.5

Depth Sample (hl & Pheo a Pheo Chl a Pheo a Pheo (h) a Pheo a Pheo Chl a Pheo & Pheo Chl a Pheo a Pheo
Date ") No. Mg/M3 Mg/M3 Index Mg/M3 Mg/Mi Index Mg/M3 Mg/M3  Index Mg/M3 Mg/M3 Index Mg/M3 1Hg/tQ Index

Avg. 86 0.3 1 6.30 1.49 1.5 9.50 2.10 1.5 9.30 1.00 1.64 8.50 1.00 1.67 S5.70 1.00 1.59
2 4. 80 1.50 1.50 9.20 2.00 1.5 8.40 2.90 1.48 7.80 1.00 .64 5.5 1.40 1.53

* 5.5 1.45 1.3 9.3 2.05 1.5¢ 8.85 1.95 1.5 8.15 1.00 .66 5.60 1.20 1.56

s 106 0.07 0.0 020 0.07 0.00 0.64 1.3 0.11  0.49 ©0.00 0.02 0.4 0.28 0.28

v 19.01 4.8 2.77 2.27 3.45 0.00 7.19 68.90 7.25 6.07 0.00 1.28 2.53 23.57 2.7

1.0 1 670 1.5 1.55 11.60 S.B0O 1.41 7.9 1.70 1.5 880 1.00 1.62 500 1.00 1.63
2 5.50 1.40 1.3 8.3 1.80 1.5 9.20 2.00 1.5 9.70 1.50 1.9 5.9 1.00 1.63

. 6.0 1.45 1.54 9.95 3.8 .48 B.55 1.85 1.56 9.25 1.2% 1.61 5.45 1.00 1.63

s 0.85 0.07 0.00 2.33 2.8 0.0 0.92 0.2'90.00 0.64 0.35 0.02 0.64 0.00 0.00

v 3.9 488 (.92 23.45 74.43 6.69 10.75 11.47 0.00 6.88 28.28 1.32 11.68 0.00 0.00

3.0 ] 6.10 1.50 1.54 9.30 2.00 1.52 7.00 1.00 1.63 8.0 2.9 1.51 5.90 1.00 .73
2 .70 1.5 1.5 6.5 3.00 1.5 7.9 1.70 1.5 7.6 1.00 )1.62 5.80 1.00 1.76

» 6.3 1.50 .55 9.4 2.40 1.51 1.45 1.35 1.60 7.60 .70 1.57 5.85% 1.00 .75

1 0.42 0.0 0.0 0.'4 0.28 0.01 0.64 0.490.05 0.7i 06.99 0.08 £.07 0.00 0.00

v 663 000 0.4 1.50 16.19 ©0.94 8.54 6.66 5.0 9.30 S58.23 4.97 1.21 0.00 1.22

5.0 1 6.20 1.00 1.727 8.20 1.00 .64 B.10 1.20 .60 B8.30 1.40 1.5 S80 1.00 .65
2 7.0 1.10 1.59 9.720 2.0 1.5 9.0 1.80 1.57 S.720 6.60 1.4 4.9 192 1.865

» 6. 60 1.0% .68 8.9 1.95% 1.58 8.60 1.50 1.59 7.00 4.00 1.37 5.3% 1.u0 1.65

s 9.57 0.7 0.13 1.06 1.3 0.09 0.1 0.42 0.02 1.84 3.68 0.32 0.64 0.00 0.00

v 8.57 6.13 7.58 11.85 68.90 5.84 B.22 28.28 1.34 26.26 91.92 23.31 11..90 0.00 06.00




Table B-9. Results of Statistical Analyses (One- and Two-Way Analysec of
Variance and Student, Newman, Keuls Multiple Range Text) on
Phytoplankton Chlorophyll a Data, Operational Monitoring
During 1986 Near Sequoyah Nuclear Plant, Chickamauga Reservoir

Results of Two-Way ANOVA

} Station Depth Interaction

F-Ratio PHF F-Ratio P>F F-Ratio PyF
May 23.53 0.0001* 5.20 0.0081* 9.97 0.0001*
Aug. 23.39 0.0001* 0.89 0.4636 0.76 0.6706

Results of One-Way ANOVA and SNK on Dat: Sets with Significant F-Ratios

Sample F-Ratio SNKt
Date Depth (m) One-Way ANOVA High X Low X
May 0.3 14,45 y 3 & f.2
1.0 18.15 s 3 & 1 2
3.0 5,22 $ 1 3 & 2
5.0 26.90 1 3 & _2 5
Aug. 2 3 4 1 5

#Significant at = 0.05.

$student, Newman, Kuels Multiple Range Test; means ranked lowest to
highest using station numbers; means underscored by same line are not
gignificantly different at = 0.05; means not so underscored are
significantly different,

Tennessee River Mile 472.8

Station 1 =

Station 2 = Tennessee River Mile 478.2
Station 3 = Tennessee River Mile 4B3.4
Station 4 = Tennessee River Mile 484.5
Station 5 = Tennessee River Mile 49%0.5






Table B-10. (Continued)

May 20, 1986 _August 28, 1986
Depth Raw Raw

TRM* (Meters) Fluorescencet FRI$ Fluorscence FRI
11.0 8.9 0.562 7.9 0.583
13.0 6.4 0,587 7.3 0.610

14.0 3.8 0.518 - -
13.0 - - 7:9 0.583
17.0 - - 7.6 0.607

*Tennessee River Mile

tAll readings equalized to maximum instrument sensitivity

$Fluorescence Response Index



Table B-11.

Carbon Assimilation Rates at Each Sample Location During
Operational Monitoring (1986), Sequoyah Nuclear Plant,

Chickamauga Reservoir

mg cjnjlhour

Date Depth  Sample TRM* TRM TRM TRM TRM
(m) No. 472.8 478,2 483.4 484,5 490.5

May 86 0.3 1 2.15 9.53 8.99 7.04 9.68
2 1.87 12,49 8.83 7.07 9.34

xt 2.01 11.01 8.91 7.05 9.51

s$ 0.19 2.09 0.11 0.02 0.24

cvs 9.56 18,99 1.27 0.29 2.56

1.0 1 8.34 12,26 12.89 3.82 15.85

2 8.74 11.80 10.31 5.98 14,48

X 8.54 12,03 11.60 4,90 15.17

s 0.29 0.32 1.82 1.53 0.97

cv 3.37 2,70 15.72 31.19 6.39

3.0 1 2.26 .79 1.89 1.60 2.49

2 1.43 3,74 1.19 1.85 2.45

X 1.84 3.76 1.54 1.73 2.47

$ 0.59 0.03 0.49 0.18 0.03

eV 31.90 0.87 32.19 10,26 1,22

5.0 1 0.00 0.79 0.40 0.34 0.31

2 0.00 0.89 0.32 0.44 0.29

X 0.00 0.84 0.36 0,39 0.30

) 0.00 0.07 0.06 0.07 0.01

cv : 8.43 16.27 18.13 4,18

mg C/m?/day 159 274 242 145 333
Aug. 86 0.3 1 1.7 17.12 16,50 15.86 12,42
2 12.19 17.21 14,81 15,68 12,09

X 11,95 17.16 15.66 15,77 12.2%

s 0.3 0.06 1.19 0.13 0.24

w 2.83 0.37 7.61 0,82 1.92

1.0 1 7.23 7.82 8.92 16.89 8.63

2 8,97 8,06 8.93 16,57 8.66

X 8.10 7.94 8.92 16.73 8.64

5 1.23 0.17 0.01 0.23 0.02

eV 15.21 2.16 0.07 1.38 0.24

3.0 1 1.99 1.06 3.13 2,00 1.26

2 2.59 1.02 1,80 2,41 i

X 2.29 1.04 3,46 2,20 1.5%

$ 0.43 0.03 0,47 0.29 0.41

CV 18,58 3.24 13.67 12.96 26.76






Table B-12.

Results of Statistical Analyses (One- and Two-Way Analyses

of Variance and Student, Newman, Keuls Multiple Range Text)
on Phytoplankton Carbon Assimilation Rates, Operational
Monitoring During 1986 Near Sequoyah Nuclear Plant,
Chickamanga Reservoir

Results of Two-Way ANOVA

g Station

F-Ratio PF
MAY 57.36 0.0001*
AUG 4,61 0.0084%

Depth Interaction
F-Ratio P>F F-Ratio POF
791.71 0.0001* 15.49 0.0001#
119.93 0.0001* 2.81 0.0199*

Results of One~Way ANOVA and SNK on Data Sets with Significant F-Ratios

Sample
Depth (m)
0.3
1.0
3.0
5.0

Date

MAY

AUG 0.
1.
3
5

© OO0 Ww

.

F-Ratio _ SNK## N
One-Way ANOVA High X ___Llow X
87.24 g R T T
16 37 . iy AT e P
7.69 - Py AT T
78.58 2 4 3 5 1
3751 & K3 1 ik
43, 16 s 3. 3. .1 :-2
13.69 3 1 & 5 2
21.75 3 1 &3 8%

*Significant ct a = 0,05,

tStudent, Newman, Kuels Multiple Range Test; means ranked lowest to
highest using station nunbers; means underscored by same line are not
significantly different at a = 0.05; means not so underscored are

significantly different.

$Station 1| = Tennessee River Mile 490.5
Station 2 = Tennessee River Mile 484.5
Station 3 = Tennessee River Mile 483.4
Station 4 = Tennessee River Mile 478.2
Station 5 = Tennessee River Mile 472.8



APPENDIX C

ZOOPLANKTON DATA AND RESULTS OF
STATISTICAL TESTS
MAY 20 AND AUGUST 27, 1986



Table C-1. Percentage Composition of Zooplankton Grov;s During Operatiomal
Monitoring reriods (1986), Sequoyah Nuclear Plant, Chickamauga

Reservoir
Bl o Ternessee River Mile

Date Zooplankton CGroup 472.8 478.2 483.4 484.5 490.5
May 1986 Cladocera 19 20 22 35 28
Copepoda 55 66 66 51 54

Rotifera 26 14 13 14 18

Aug. 1986 Cladocera 23 12 12 24 10
Copepoda 30 10 15 22 11

Rotifera 47 78 73 55 79




Table C-2.

(1986), Sequoyah Nuclear Plant

Semmary of Zooplankton Data Collected During Opecational Monitoring Periods

Date River Grown Sample | Sample 2 Mean Standard cv.»
Mile Deviation

May 86 472.8 (ladeceras 92980 25100 040 47998 .4 8.3

Copepucas 215690 120340 168015 67422.6 40.12

Rotifera 101380 59730 80555 29451.0 36.56

Total 410050 205170 w60 144872 .0 47.10

4718.2 (ladoceras 20942 39000 29971 12768.9 42.60

Lopepoda 81151 113790 97471 23079.3 23.68

Rotifera 15307 20640 19974 942.6 4.72

Total 121400 173430 141415 36790.8 24.9¢6

483.4 (ladocera 24930 12615 18773 87086.0 46.39

(opepoda 71800 42511 57156 20710.5 36.24

Rotifera 13325 8641 10983 s 30.1%

Tota! 110055 63767 BE9Y ! 32730.6 37.66

484.5 (ladocera 68627 41289 54958 19330 9 35.17

Copepoda 98923 64112 81518 24615.1 30.20

Rot:tera 26585 17072 21829 6726.7 30 .82

Total 194135 122673 158304 S0672.7 2.0

490.5 Cladocera aaa17 316428 40423 5649.1 13.98

(opepoda 94978 50651 7815 24272.9 31.19

Rotifera 28793 24040 26417 3360.9 12.72

Total 168188 12119 144654 33282.8 23.01



e e s

Tab.e C-2. (Continued)

T ——

Date River Group Sample ! Sample 2 Mean Standard cv.*
Mie Deviation

Aug. 86 472.8 (ladecera 20655 23458 22057 1982.0 8.99

(opepoda 28609 29587 23078 691.6 2.38

Rotifera 27033 63186 4513 25564.0 56.67

Total 16297 116231 96264 28237.6 29.33

478.2 (ladecera 30435 16226 23331 10047 .3 43.07

Copepoda 23530 17327 20429 3386.2 21.47

Rotifera 204522 103410 153966 71497.0 a6 .44

Total 258487 136963 1927125 85930 .4 43 46

483.4 (ladocera 20269 27118 24024 5309.7 22.10

Copepoda 10130 49019 29575 27498.7 92.98

Rotifera 74096 212824 143460 98095.5 68.38

Total 104495 28962) 197058 130903.8 66.43

484.5 (ladocera 20288 44859 32574 17324.3 53.34

Copepoda 22192 37638 2991% 093 36.51

Rotifera 64659 87062 75861 15841.3 20.88

Total 107139 169559 138349 44157.6 31.9

490.5 (ladocera 13030 17098 15064 2876.5 19.10

Copepoda 14313 17099 15706 1970.0 12.54

Rotilera 90410 140673 115542 35541 .= 30.76

Total 117753 174870 146312 40387.8 27.60

*C.V. = Coefficrent of Variation.



Table C-3. Results of One-Way-Analysis of Variance and Student, Newman, Keuls
Multiple Range Test on Zooplankton Data for Operational Monitoring in
1986, Sequoyah Nuclear Plant, Chickamauga Reservoir

Tennessee River Mile

B SNK* -

_Date Test Group F Ratio W High x Low x
May 1986 Total zooplankton 3.18 0.1183 472.8 48B4.5 478.2 490.5 483.4
Cladocera 1.40 0.3543 4BL,5 472.8 490.5 478.2 483.4
Copepoda 2.78 0.1460 472.8 478.2 484.5 490.5 483.4
Rotifera 14.87 0.0055 472.8 490,5 484.5 478,22 4B3.4
Aug. 1986 Total zooplankton 0.73 0.6064 L78.2 4B83.4 490.5 4B4.5 472.8
Cladocera 1.05 0.4649 484,5 483.4 478.2 472.8 490.5
Copepoda 0.47 0.7571 472,8 4BL.5 4B3.4 478.,2 490,5
Rotifera 1.99  0.2339  478,2 483.4 490,5 484.5 472.8

#Student, Newman, Keuls Multiple Range Test; means ranked highest to lowest using
Tennessee River Mile (TRM) to identify stations; means underscored by same line
are not significantly different at a = 0.05, means not so underscored are signifi-
cantly different,




b

Table C—4. Mean Zooplankten Densities (No./m3) at Each Sample Station During Operational Menitoring
(1986) Sequoyah Nuclear Plant, (hickamauga Reservoir

May 1986 August 1986
472.8 478.2 483.4 4B4.5 490.5 472.8 418.2 4831.4 484.5 4%N.5
Cladocera
Alona rectangula 0 Q 0 ¢ 0 i 0 0 9 130
Bosmina longirostris 980 0 124 V] 93 13685 16735 4931 22953 1119
Camptocercus rectirestris 0 0 0 0 0 0 '] 2 0 0
Ceriodaphnia lacustris 0 0 0 0 0 158 34 3 88 0
Chydorus sp. 0 0 ] 0 0 2 157 0 0 1
Daphnia retrocurva 15620 10647 8279 13015 5005 0 0 0 176 0
Draphanosoms leuchtenberg anum 38595 19270 9007 4191 34429 7891 5414 16111 7816 3352
Iyocryptus spinifer ] 0 124 [ 0 I 2 2 2 1
Leptodora kingti: 3845 50 1234 32 897 0 0 0 0 0
Moina micrura 0 [ 0 ] 0 317 707 2976 1528 389
Pleuroxus denrtice’ *tus 0 5 2 0 0 2 0 0 0 )
$ida crystallina 0 Y] 0 0 0 2 2 1 2 1
Simocephalus serrulatus 0 9 0 ] 0 ] ] ] ¢ 0
Lopepoda

Calangi@ rom. 380 104 o Wl 790 0 0 134 0 0
Cyclopecid rmm. 5185 498”2431 1195 4358 3156 1021 2380 4679 2316
Cyclops bicuspidatus themas: 0 240 124 0 '] 0 0 0 0 G
Cyclops vernal s 0 404 520 0 351! 0 0 204 0 0
Diaptomus pallidus 8 164 124 5 RS 0 ] 0 0 0
Diasptomus re ghard: 765 884 2443 60 1243 0 U 0 0 !
Ergasilus sp. '] 0 0 1 0 2 2 134 0 ]
fucyclops agilis 0 0 0 0 0 1 1 1 i 0
Mesocyclops edax 2945 2258 2233 661 966 3 157 409 4057 261
Nauplis IS8355 88417 48528 78206 69664 25624 V8779 26315 20059 13126
0 0 2 0 0 ['] an 0 120 3

Tropocyclops prasinus



Table C-4. (Continved)

May 1966 August 1986

472.8 478.2 483.4 4Ba.5 490.5 472.8 478.2 483.4 484.5 49%.5

Rotifera
Asplanchna herrick: ] 0 '] 0 0 $3 a3e 809 264 0
Brachionus anguiar's 1040 1451 B39 448S 13873 3423 20463 13295 471 26807
Brachionus budapestinmensis 0 0 0 a7 88 526 9613 2238 2694 3093
Brachionus calyciflorus ] 0 1 0 0 0 589 409 88 L]
Brachionus caudatus o 1] 87 0 g 4054 20226 12329 6230 1413
Brachionus Quadridentatus Q '] 0 87 0 53 157 0 565 256
Brachionus wrceolaris 0 1] 0 0 0 0 0 0 88 ]
Cephalodella sp. ) 0 124 0 0 0 0 0 0 ]
Collotheca sp. ] 0 /] u 0 212 157 0 176 1]
Conochi loides sp. 0 0 0 @ ir 5954 29878 14193 6676 349
Cenochilus hippocrepis 1] ] Q 0 0 108 2413 1226 88 0
Conachilus unicornis 0 0 Q 700 527 11406 16084 16856 45324 3109
Epiphanes macrourus 30 a9 3677 523 ) 0 0 0 0 0
Filinia long seta 0 0 0 0 1668 0 a 134 0 0
Hexarthra intermed:a Q [ 0 0 0 106 0 0 0 0
Kellicottra bostoniensts arn V] 0 0 o 0 o Q 0 0
Kellicottia longispina 12960 13603 3776 9377 3055 ) o 0 ] 0
Keratella cochlearis 46370 3535 804 407 4] 196 1098 1021 0 259
Keratella crassa s 0 0 0 218 0 628 817 0 0
Keratella earlinae 2670 164 73 1048 1072 ara 1106 204 0 25%
Keratella guadrata 0 Q 0 0 0 0 2rs 0 88 259
Lecane sp. '] 0 0 0 0 0 0 204 0 1]
Machrochaetus subguadratus 0 [ 0 0 0 0 0 879 88 0
Platyras patulus 0 /] 0 /] 0 527 2061 6% /] 766
Ploesoma truncata Q ] 0 233 0 1947 14890 3938 2236 5424
Polyarthra sp. 1860 240 37 0 an 5424 11948 18447 6744 18405
Synchaeta stylata 295 491 W74 488y 403! 9636 2:273 S4038 30592 45939
Trichocerca sp. 0 ] 0 ¢ 181 106 157 134 0 0




Table C-5. Similarity of Zooplankton Community Composition/Structure
During Operational Monitoring in 1986 Based on Sorensen's
Quotient of Similarity and Percentage Similarity, Sequoyah
Nuclear Plant, Chickamauga Reservoir

Station Sorensen's Quotient Percentage
Date Comparison of Similarity (%) Similarity (%)
May TRM* 490,5-484.5 n R3
TRM 490,5-483.4 69 65
TRM 490.5-478,2 71 73
TRM 490.5-472.8 76 56
TRM 484,5-483.4 67 62
TRM 484,5-478.2 79 81
TRM 4B4,5-472.8 79 65
TRM 483.4-478.2 B4 68
TRM 483.4-~472.8 76 4l
TRM 478B,2-472.8 84 64
August TRM 490.5-484.5 70 71
TRM 490.5-483.4 68 72
TRM 490.5-478,2 83 62
TRM 490,5-472.8 79 52
TRM 484,5-483.4 72 67
TRM 484 ,5-478.,2 83 62
TRM 484,5-472.8 73 70
TRM 483.4-478,2 83 67
TRM 483.4-472.8 17 59
TRM 478,2-472.8 88 57

*Tennessee River Mile.



Table C-6. Zooplankton Diversity Index Values During Operational
Monitoring Periods (1986), Sequoyah Nuclear Plant,
Chickamauga Reservoir

Tennessee River Mile
472.8 478,2 483.4 484.5 490.5
No. No. No. No. No.
Date Taxa Dbar Taxa Dbar Taxa Dbar Taxa Dbar Taxa Dbar
May 1986 16 2.83 16 2.49 23 3.15 16 2.20 20 2.5&
30 13.31 30 3.56 30 3.24 26 3.15 26 2.82

Aug. 1986




WATER (UALITY DATA ON
JULY 27 AND AUGUST 31, 1987
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APPENDIX E

PHYTOPLANKTON DATA AND RESULTS OF
STATISTICAL TEETS, JULY 27 AND
AUGUST 31, 1987
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Table E-2. (Continued)

July 87
TRM 4834 TRM 48B4.5
Depth  Sample  Sample Sample Sample
(M) 1 2 Mean STD cv 1 2 Mean STD
Eug lenophyta
0.3 31120 28008 29564 2201 7 L0456 46680 43568 4401
1.0 24896 21784 23340 2201 9 31120 6224 18672 17604
3.0 6224 624 6224 0 0 3at3z2 18672 26452 11003
5.0 9338 6224 7780 2201 28 12448 9336 10892 2201
Pyrrophvta
. 24896 21784 23340 2201 9 9336 15560 12448 4401

0.3

1.0 9336 12448 10892 2200 20 18672 21784 20228 2201
3.0 18672 9336 16004 6602 47 15560 15560 15560 0
5.0 15560 6224 10892 6602 ol 12448 6224 9336 4401

0.3 967768 7148264 7058016 127630 2 J275856 6074624 ob675240 849399
1.0 647232 6149312 6398272 352083 6 5333968 5240608 5287288 66015
3.0 SO08189% 4B4BL96 4965196 165039 3 5150360 4B26712 4988536 228854
5.0 4988536 4154520 4571528 S89738 13 4490616 4216760 4353688 193645






Table E-2. {(Continued)
i Aug. 87
TRM 4B3.4 TRM 4B4.S
Depth  Sample Sample Sample  Sample
M) 1 2 Mean STD v 2 Mean STD cv
Chlorophyta
0.3 628626 659744 644184 22005 3 77177¢ 628624 700200 101224 14
1.0 631736 637960 634848 +401 1 634848 525928 580388 77018 13
3.0 566384 665968  6l6l76 TO&K17 11 473024 417008  &45016 39609 9
5.0 L41904 332984 3RTALL FI018 20 532152 37964 455908 107825 24
8.0 314312 289%41e 301864 17604 6 34BS44L 376552 362548 19805 5
11.0 336096 357880 346988 15404 4 497920 463688  4BOBOA 24206 5
14.0 248960 242736 | 245848 4401 2 270764 270764 270784 0 0
17.0 367216 252072 309644 81419 26
Chrysophyta
0.3 606840  T4L6880 676860 99023 15 575720 622400 599060 33008 )
1.0 572608 395224 4B3916 125429 26 373440 336096 354768 26406 7
3.0 491696  4B2360 48J028 6602 1 329872 286304 308088 30807 10
5.0 L29456 426344 427900 2201 1 230288 264520 247404 24206 10
8.0 295640 3136096 315868 28607 9 283192 245848 264520 26406 10
11.0 202528 261408 276968 22005 8 292528 255184 2713856 25406 10
14.0 186720 171160 178940 11003 6 270744 273856 272300 2201 .
17.0 205392 174272 189832 22005 12
Cryptophyta
0.3 12648 12448 12448 V] 0 31120 18672 24896 8802 35
1.0 6224 9336 7780 2201 28 18672 12448 15560 4401 28
3.0 6224 12448 933e LWl &7 18672 12448 15560 4401 28
5.0 12448 18672 15560 4401 28 12448 18672 15560 401 28
8.0 9336 9336 9336 0 0 12448 18672 15560 4401 28
11.0 6224 9336 7780 2201 28 15560 9336 12448 4401 35
14.0 6224 3112 L4668 2201 a7 12448 9338 10892 2200 20
17.0 6224 15560 10892 6602 61

I S s—



Table E-2. (Continued)
Aug. 87
TR™ 483.4 TRM &4B4.S
Depth  Sample Sample Sample Sample
™) i 2 Me e STD v 1 2 Mean STD cy
Cyanophyta
0.3 905592 72509 B15344 127630 16 911816 837128 874472 52812 [
1.0 709536  RIL6B0 767108 B1419 11 665968 516592 591280 105625 18
3.0 715760 846464  TB1112 92422 12 759328 519704 639516 169440 26
5.0 345432 1796646 362548 24206 7 609952 420170 515036 134231 26
8.0 796216 650408 703312 Ja818 112 208504 30.976 256740 68216 27
11.0 360992 398336 179664 264606 7 264520 280080 277 11003 4
14.0 174272 177386 175828 2201 1 320536 239624 280080 57213 20
i7.0 438792 311200 374996 90221 24
Eug lenophyta
0.3 12448 6224 933 401 &7 12448 9336 10892 2201 20
1.0 6224 iz 4t 2200 A7 3112 9336 6224 4401 7
3.0 3112 18672 10892 11003 101 6224 3112 Lt 68 2201 47
5.0 3112 3112 312 0 0 9336 6224 71780 2201 28
8.0 9336 6224 7780 2201 28 6224 6224 622 0 2
11.0 3112 9336 6224 L8601 7 3112 3112 3112 0 0
14.0 3112 6224 Lo68 2201 &7 9336 6224 7780 2201 28
17.0 3112 3z 312 0 0
Pyrroptyta
0.3 9336 6224 7780 2201 28 3112 9336 6224 L&01 71
1.0 3112 6226 Lot 2201 &7 9336 6224 7780 22001 28
3.0 12448 0 6224 SROZ 141 3112 3112 3112 ] [
5.0 312 3112 3112 c 0 3112 6224 4668 2200 &7
8.0 3112 6224 Lo6H 2201 &7 9336 9330 3338 0 0
11.0 3112 12448 7780 6al2 85 6224 6224 6224 0 0
14.0 3112 3112 3112 0 V] 3112 6224 4668 2201 &7
17.0 6224 8224 6224 0 0




Table £-2. (Continued)

P ——

e s

Aug. 87
TRM 483.4 TRM 4B4.5

Depth Sample Sample Sample Sample

(m) i 2 Mean STD cv 1 2 Mean STD o

Total

0.3 2175288 2156616 2165952 13207 1 2305552 2125496 2215744 127630 6

1.0 1929440 1876536 1902988 37409 2 1705376 1406624 1556000 211250 14

3.0 1795626 2025912 1910768 162838 9 1590232 1241688 1415960 246458 17

5.0 1235464 1163888 1199676 50612 4 1397288 1095424 1246356 213450 17

8.0 1387952 1297704 1342828 63815 S H6B248 961608 914928 66015 7
11.0 1002064 1048744 1025404 33008 3 1079864 1017624 1048744 L4010 &
1%.0 622400 603728 613064 13203 2 B86920 B06008 BL6L6L 57213 7
17.0 1026960 762440 B94700 187084 21




Table i-2. (Continued)

B A

Ay 87

S _Riffuser pond Loeling chanoe]l return

Sample Sarple Samgle Sample Sampie Sample
' 2 Lo s v 1 2 Mean SO (¥ 1 2 e an s oy
Chlorophyta 379664 264520 322092 81 ¥9 25 24273 494808 68772 \TB24Z 4B 55184 463688 199436 147435 41
Chrysephyta (83608 177384 180496 401 2 304312 373440 343876 41810 12 183608 149376 166492 24296 1S
Cryptophyte 6724 93 780 20 6224 21084 jap0a 1003 79 6224 12448 913 40 @
(yancphyta 160 196056 183608 17604 W 264520 280080 272300 11003 4 426384 AIB0B 94976 171680 56
fuglenophyta 3112 3 iz o 0 mz e 2 o 0 93 32 b2 sad N
Pyrrophyta 91 e 6224 “wn N 6224 e wes 20 @y ez 6224 wes 200 @
Tota) 753104 653520 a2 0417 10 B3I7128 1176336 1006732 239856 24 BEIBOS Bi1B4SE sSLIR2 aMm 5

e e T e
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Table i~4. Disposition of Phytoplankton Density (Cell/L) Date Sets with Significant Station Differences ident i fied in

Table £-3
Samp | f P
Date Test Growp Depth (m) Jwo—may Une-way Location Rank Low ® High Mean
July Cysnophyta® . 00007 - TRM 4845 TRM 4834
hugust Ohrysaphytat 0.3 - 04005
1.0 - 0.2658
1.0 - 0.02%2 TRM 4845 TRm 483.4
50 - 0.0155 TR 484 5 TRm 483 4
8.0 - 0.2035
"noe - o.9%04)
4.0 - 0.0'07 TRM 483 TRM 4845
Cyonophytat 0.3 - 0.5920
1.0 - 0.21%%
3.0 - 04092
5.0 - 0. 22w
80 - 0.0377 Thm 484 5 TR 483 4
n.e - 00282 TR™ 4845 Them 4834
4.9 - 0.089

“Depths wot tested separately.

Mﬂ tested separstely with one-way ANOVA because interaction was significent in Lwo-way ANOVA.

|
1
‘



Table E-5. Results of One-Way-Analysis of Variance on Phytoplankton
In-Plant Data July and August 1987

Location

Test Data Date Py F Rank Low # High Mean
Total Phytoplankton July 0.5214

August 0,2006
Chlorophyta July 0.,3658

August 0.8435
Chryscphyta July 0.5942

August 0.0183* Intake Diffuser Pond
Cyanophyta July 0.3295

August 0.0329» Intake Diffuser Pond

*Significant at = = 0,05,



Table E-6. Mean Phytoplankton Densities (No. - 100/L) at Each Sample Statiom (Depths
Combined) During Operational Monitoring (1987), Sequoyah Nuclear Plant,
Chickamauga Reservoir
Collection Sites®
July 1987 August 1987

483.4 4B4.S Pl P2 AWB3.L 4BA4.S rl P2
Chlorophyta
Acanthosphaera 109 128 o 0 L 7 0 0
Actinastrum 9is 996 L98 171 198 117 0 296
Ankistrodesmus 195 159 0 265 241 156 124 109
Charscium 43 0 0 0 0 0 o 0
Chlamydomonas 150 W43 1e 0 198 235 109 109
Chlorella 241 412 31 0 76 70 16 0
Chlorococcum 0 4 0 0 0 o 0 0
Chodatella 70 58 0 0 2 18 0 0
Closteridium 0 & 0 0 0 0 0 [i]
Coelastrum 751 778 0 0 99 179 V] 0
Cosmar iue 0 0 0 V] 0 4 0 0
Crucigenia 751 813 62 576 265 191 (] 918
Dictyosphaerium 619 657 €2 0 208 210 2a9 249
Elakatothrix 132 62 0 93 b 8 4] 0
Euastrum 0 23 16 0 0 0 4] 0
Eudorina 654 124 0 0 187 249 498 0
Cloesactinium 552 459 0 0 82 54 0 ]
Gloeocystis ¢ 0 0 0 ] 19 0 0
Golenkinia 191 198 3 0 23 3 0 0
Gonium 1074 1241 156 202 358 323 29 249 |
Kirchneriella 1046 1416 171 124 105 130 78 93 |
Micractinius 311 163 0 0 21 8 0 93 |
Mougeot ia n 0 0 0 0 0 0 0 |
Oocystis 303 19 0 0 19 16 ) 0
Pandorina 871 626 498 L9K 405 218 289 249
Pediastrum B4l 825 249 249 329 6 313 0
Planktosphaeria 0 0 0 0 0 31 0 0



Table E-6. (Continued)
Collection Sites*
July 1987 August 1987

483.4 484.5 1 31 P2 483.4 4B4.S Pl P2
Platydorina 451 171 0 249 249 156 0 0
Polyedriopsis 0 19 0 0 (] 0 0 0
Pteromonas bé 51 0 0 18 21 0 0
Pyramimor ss 16 0 0 0 ] (4] [+] 0
Scenedesmus 5967 7206 1525 1649 1155 1188 1043 1260
Schroederia 249 249 109 78 &7 51 109 47
Stanrastrum 105 58 31 0 21 i3 31 16
Tetrastrum 31 16 62 4] 0 16 62 0
Treubaria 62 121 16 0 18 & 31 0

Chrysophyta

Achnanthes 315 584 16 140 89 119 93 31
Asterionella 0 0 0 0 0 16 0 124
Attheya 113 70 0 (4] 41 41 is 0
Chaetoceros 673 486 93 187 282 263 311 358
Cymbella 35 51 1] 47 0 0 0 93
Dinobryon L th 0 0 29 86 0 0
Fragilaria 1354 1774 654 0 14 0 0 o
Comphonema 0 0 6 0 0 0 o 0
Cyrosigma 0 4 0 0 0 0 0 4]
Melosira 4322 I8N 2054 1525 2838 1964 1229 2318
Navicula 70 187 16 62 49 35 16 109
Nitzschia 4 &7 0 31 0 10 0 16
Rhizosolenia 206 202 0 31 3 25 0 16
Rhoicosphenia 0 L 0 1] 0 0 0 0
Stephanodiscus 307 119 16 &7 68 91 47 124



Table E-6. (Ceatinued)

Colleciton Sites®

July 1987 August
L83.6 &84S Fl P2 LR34 4845 ri r2

Surirella V] ] 0 0 LY 0 0 0

Synedra 281 337 31 296 L8 251 93 249

Tabellaria 0 4] ¢] 62 0 0 4] 0
Cryptophyta

Cryptomonas 261 202 0 0 97 138 78 140
CyanophytLa

Anacystis P E 7204 L98 1] 1696 1891 871 1105

Mer ismopedia 10900 8278 3050 2194 2077 1879 778 lale

Oscillatoria 8931 8177 2116 1494 1323 249 0 4]

Oscillatoria (spirai) 0 0 0 0 109 0 0 4]

Raphidiopsis 3357 1209 622 265 247 268 187 202
Eug lenophyta

Euglena 105 78 6 16 45 &7 [ 31

Phacus &4 0 0 0 2 4] ] 0

Trache lomonas 58 mn 16 4] 16 12 31 0
Pyrrophyta

Cerat ium 3 16 0 0 G 0 0 0

Glenodinium 0 0 0 0 V] 6 0 0

Cymmod i n i we (1Y 93 0 47 s 21 0 16

Peridinium 51 s 0 0 19 25 62 3
aCollection Sites: Tenmessee Kiver Miles 483.4 and 484.5, Pl = Intake, P2 = Diffuser Pond



T

Table E-7, Clloroglvl:.z Concentrations, Phaeophytin a Concen-
trations, Phaeophytin Index Values at h Sample
Location During Operational Monitoring (1987),

| Sequoyah Nuclear Plent, Chickamauga Reservoir

4
Depth Sample Chl ’ ‘ Pheo Chl g a Pheo
' mg/m?'  mg/m? Index mg/n’' mg/m' Index

|

f July 87 0.3 1 11,90 1.00 1.78 8,80 1.9 1.5

' 2 13,70 1,00 1.68 10.30 1,60 1.60

x 12,80 1.00 1.72 9.5% 1.7% 1.5

| ] 1-1’ O.N 0-07 100‘ 0.31 0-0!

| cv 9.9 0.00 4,09 11.11 12,12 1.79

1.0 1 13.50 1.5 1.6 10,50 1,50 1.60

' 2 16.10 1.10 1.65 11,10 2,00 1.58

I x 1“0” ‘o’o 1.64 10..0 1.7% 1.59

. 1.86 0.28 0.02 0,42 0.35 0.0

, cv 12,42 21,76 1,30 3,93 20,20 0,89
I

' 3.0 1 12,60 1,90 1.20 11.% 2.3 1.57

. 2 13,90 2,10 1,60 14,40 1,00 1.87

x 13-35 l.w 10“0 ".’5 1-..‘ 1.62

1 s 0.92 0.14 0.00 2.0% 0.92 0.07

cv 6.94 7,07 0,00 15.8) ss.n 4. 3%

5.0 1 13,70 1.% 1.64 10,60 1.70 1.5%

2 13,9 1.00 1.68 13.9% 1.00 1.66

| x 13.80 1.15% 1.66 12.2% 1.3 1.63

5 0.14 0,21 0.08 2,33 0.49% 0,08

oy 1.02 18,45 1.70 19.0% 36,68 3.0%

Aug. 87 0.3 1 6,10 1,99 1.50 6.30 1.40 1.56

. 2 6.90 1.00 1.61 5.80 1.80 1.50

| x 6.50 1,45 1.5 &.08 1.60 1.53

' s 0.57 0.4 0,08 0.3% 0.28 0,04

1 cv 8.70 4389 5.00 5.8 17.68 N
r

| 1.0 1 .10 1,90 1.5 6.5 1,80 1,53

b 5.40 2.60 1.41  6.50 1.60 1.54

X 3.75 :n‘s lo“‘) ..30 l.’o l.“

- 0.49 0.49 0,06 0.00 0.4 0,01

i cy 8,61 22.00 4,37 0. 8,32 0.4



Table B-7. (Continued)

e STEUE

nlo’ nlt" Index

3.0 1 6,30 1,40 1.%
2 $.20 1.% 1.5
x $.75 1.3% 1.5%
. 0.78 0.07 0.02
cv 13,83 S, 1. W7
5.0 1 $.90 2,00 1.49
2 5.0 1.720 1,50
x .65 1.8% 1.5
s 0.3 0,21 0.01
cv 6.26 11.47 0.47

6.00
6.40
6.20
0.28
4,56

5.70
5.60
5.65
0.07
1.2%

1.10

‘."
1.58
1.53
0.08
5.10

1.59
i.69
1.64
0.07
4.3

Depth Sample e-—.,mﬂf‘ Pheo

qh’ Index

] A00 1,3 1.5
X 3.60 1,20 1,49
8 0.57 0,14 0,02
oV 15.71 11,79 1.4}
Aug. 87 1 5.%0 1,40 1.5%
2 4.5 1,00 1.80
x 5.1 1.20 1.%8
$ 0.92 0,28 0.0&
v 17.85 23,57 .

mg/m3  Index
1,30 1.48
2,00 1.0
1.6% 1,64
0.49 0,086
30,00 3.9}
1.60 1.52
2,00 1.49
1.80 1,51
0.28 0.02
15.71 1.41

P T —






Table E-9. Results of Fluorometric mlgu at Each Cellection Site, Aquatic Monitoring

for Sequoyah Nuclear Plant, Chickamaugs Reservoir, July and August 1987

MWMM SRVSBT EAFIPIEERNS |

! SEQUOYAN OPCRRTIONAL SPECIAL STLOY - FLLOROWETRY SURVEY || Date lesued:  ®a-Dexc-47 ¢
' 1 Time lssued: M oy
1 Location (TR &80, 4 Servey Dater 7/27/87 DO ERRER R R Rt i b
[} Lake Elevation: 68,0 Tiwe Collected: |39 !
) Collector: INE NW Start Analyses (Timel: 1459 1
' Aralyst: JDR Erd fmalyses (Time): 1508 !
1 B R - - L b e |
ibepth F Fgooy Fdom F F-domy y
P @ Owter] (Scale) (Meter) (Scalel Aetual! (Actual) FRI Commerts 1
ww :  sESET thﬂnum..
t &3 “h Lk ne Litk MmN e LW Corvected Chioro 4 (mg/et) = 127 !
i Lo R Y B0 LlE WM MM 04N Corvecter Dhlore § (eg/et ¢ 1LT i
1 L0 0 LIe N ] AN BeE LW Lorvected Dhlore ¢ (mg/e®) = 11,0 i
r 50 .“8 Lk '8 ) MR MM L Correcied Crioro 4 (ag/e = (10 4
. 2 Lié 6.6 Lk RW e 650
N A L 6.4 LiE WM MN N 1
FIREN J R N ] N 1LEY AN LT :
1 108 i1 e L e WG oamn AW :
1 W > e N N N £ .
1 W L L - > w w N 1
1 W N - - L . - - t
T W N L ‘e N N ~ - i
1 W » L L o N L L :
1 32 srs EFLVC I FTIFTREFTITRISERTT e s FETRGERSRELTIINTCTRIRERT |
|emRERaE v BRI IBTINT LIBIIS sezsszer I SINABATES 4S8 BT AEIVLBAITL SRR ENIL W
! SOV (PERRT 0N FECIAL STUDY - FLUDRONETRY SURVEY i1 Date lesued: B Dec-d7
' [0 Tome lssued: N -
' Location (TR ; &40 Servey Date: 0131/ R AT L RS R AR
Lake Elevation: 820 Time Collected: 1260 :
t Collector: NG W& Start Amalvses (Timel: 1303 :
1 bnalyst; JDE oo Bnalvees (Time': 1008 i
'....m-“ - e wan . ——-—— P —————————— R A S i i e i b e i N—— '
ibepth ¥ F Ftom Fodom T F -dow i
1l teter)  (Scalel  (Meter  Scalel (Rctuel) theteal) o8] Loty i
| B FERRRR I SRS SSPIIGITNMEPEANE L AF AT £ . L 5 EEER T S SFENBRILRSL FAT T L IHEIVITCACHANNVLI TTHE LS LELTEITIEMISTIFGIRR T ES ST LETINREIL L)

1 &) e Il | W Lis MN KN N Lorvected Dhlore ¢ (ng/e® * B3
: L8 L A [ %) Lik N BEe A5 Lorrectes (hiore § iagied » 3.8
A L B % L3 L e e W Lorvected Chlors ¢ (ag/e® = 117
1 & e 5% £ 4 LIt RN O WN AN Lorvected Orlore & (mg/ed = 110
N “i e % L 1K1Y Be L

N L % L1k 68 L RN e s

i

e e me e A e

Lite 20 L8 .

A L
: B . . ~ ~ . N N
LW . ~ - ~ ~ . .
T N ~ . N b ] L -
T ) - . N N w ~ ~
1 B - N - . - . - :
1 W e N ~ . . - LS 1
3'-.“3‘83“'5!“'3;;t;!:ttt&ltzta-.'a::~. 133 L::S"'t‘.:‘-.ﬂ!.‘;""."]ilrl(!—lll.:mﬂ.“:‘.‘.E‘.‘l.“‘i‘ﬂ‘?‘-l?t. a i agar :



Tabie E~9, (Continued)

[ TS I TR AT AR R I NI IBN PN RRITI TR RN T FUT SRV ER LI TI IS ASS sasiew ITRTTRNAIFNITINNDIAIND |
' SEQUDYR OPERATIONAL SPECIAL STUDY - FLUDROMETRY SURVEY 1 Date lssued:  MA-Dec-87 1
1 11 Time lssued: e
: Location (TR INTRKE Survey Date: W1/27/87 PO e
! Lake Eleation: 6820 Time Collectes: 1215 '
i Collnctor: PG WA Start Analyses (Timel: 1309 '
1 fnalysty IR Erd Bralyses (Tiw); 1300 '
joersscmeancsanssnens ——— r —— e . ——- .‘-0—.-'.-."...‘.0‘-0.»-.‘
thepeh  F F Fgomy Fgomy F F-dcmy !
P (Reter)  (Gealel  (Meter)  (Scalel (Retwal) (Retual) Fi] Commest t
L R LR EEE S S L L L e R e R 2o T2 0 L e e P Py Ll T T ssxr TRERInERL |
N LA e 85 e LS 1B A% ~Corvected Onloro 4 (ng/w) ~ 0.4 !
t 50 G e 59 e L8 M WEe Lorvacted Ohloro & (wg/e® » L2 '
] - L .~ ~ . . - ?
1 W - ~ L - L2 . RS 1
T W . - S L] » L . 1
VW . - ‘e L N~ » ~ :
. e - R > N L] ~ !
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Table E-10. Carbon Assimilation Rates at Each
Sample Location During Cperational
Monitoring (1986), Sequoyah Nuclear
Plant, Chickamauga Reservoir

Date Depth Sample i= TRM .

e A83.4 ARS8
July 1987 0.0 1 8.40 6.59
2 21.38 9.14

x 14,89 1.86

$ 9.18 1.81

eV 61.62 1.9

1.0 1 11.36 9.55%
2 11.64 8.1%

% 11,50 8.8%

. 0.20 0.99

ev 1.74 11.22

3.0 1 8.6% 1.62
2 $.59 1.62

x 7.12 1.62

s 2.16 0.00

ev 30.38 0.12

5.0 1 4.7 0,46
2 1.18 0,00

x 2.9 0.2}

. 2.49 0.33

ev 84,60 141.42

Aug. 1987 0.0 1 8.2 14,28
3 21.60 14,14

x 23,68 14,20

. 2.9 0,08

v 13.33 0.5%7

1.0 1 §.22 11.48
2 20,19 11.37

x 14,20 1.5

. 8.47 0.13

eV §9.6) 1,18

3.0 ! 4. 30 .49
1 4,94 .53

x 4,62 2.51

B 0.45% 0.03

cv 9.81 1.18



Table E-10.

(Continued)

Date

- LLE FUS— U

5.0 1 .76 0.9
2 0.8% 1.98%
x 1.82 1.44
s 1.32 0.7
¢

72,84 53,74
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ZOOPLANKTON DATA AND RESULTS OF STATISTICAL TEST,
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