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A SUMMARY OF THE DARDANELLE RESERVOIR FISHERY SURVEY FROM
JANUARY 1 THROUGH DECEMBER 31, 1980

Review of this data indicates thet Arkansas Nuclear One is not having a
significant impact on the fishery of Dardanelle Reservoir. The data

does indicate a great deal of variation in the fish population from year
to year.

In 1980, there was an upward trend in fish population. When compared to
the 1979 data, there was a 65.5% increase in the fish oumbers for all
areas combined (see Table 1).

Table 1
NETTING GEAR STATISTICS FOR DARDANELLE
RESERVOIR FOR 1980
Netting Total Number/ % % % %
Gear Weight Control Area
Backwater Channel Discharge Intake

Meter Net *398677 36 59 2 3
Mid-Water * 7301 61 22 10 3

Trawl
Shoreline 5537/803¢6 gms 19/19 31/27 18/33 32721

Seine
Trap Net 459/55 1bs 12/3 1/1 ;37745 50/52
Trammel Net 2137/3702 1bs 15/15 23/24 37/36 25725
Gill Net 3648/1686 1bs 9/11 25/19 37741 29/29

*Number only

The greatest increase in numbers is found in the Meter Net and Mid-Water
Trawl data which indicates a large spawn for 1980. Ao unusually large
school of fish laivae was netted in the Channel area for the Meter Net
sampling on June &, 1980 That one sample comprised 53% of the total
years sample for all stations combined. In reviewing 1974 through 1979
Meter Net data, there has never been a spawn of this magnitude in the
Channel Area.

It does not appear that weather conditions promoted a washdown of the
fish larvae from ancther area, and the condition of the larvae ruled
igainst a massive group of dead and dying larvae floating in the current
of the Channel. It appears that this was an unusual cccurrence, probably
the result of an influx of nutrient that caused the larvae to congregate
in this area to feed.

The upward trend in fish populations is also seen in the Rotenone

Data for 1580. However, the increase was only 4.8%. A shift in numbe:
and pounds per acre was seen between the Backwater (Control Area) and

the Discharge area. The Backwater decreased 26.1% and 31.2% in number

and pounds per acre, respectively, when compared to 1979 datas Conversely

the Discharge area increased in number and pounds per acre by &



15.1%, respectively. Table 2 shows that the shif. in populations in
these areas is not unusual wher compared year to year.

Table 2
ROTENONE DATA
1973 THROUGH 1980
Year Backwater Discharge
Number/Acre Pounds/Acre Number/Acre Pounds/Acre

1973 1385 252 4380 360
1974 8343 505 4547 520
1975 2170 277 1339 303
1976 12843 1028 5985 454
1977 10465 919 3310 476
1978 6699 599 5328 445
1979 7325 880 2650 429
1980 5413 605 5062 506

The Rotenone data indicates an increase in the numerical relationship
between Gizzard and Threadfin Shad over the last two vears with Gizzard
Snad accounting fer 46.9% of the total fish caught and Threadfin Shad
0.4% of the total.

Spawning peaks remain similar in time to previous years, with peaks
occurring from mid-May through mid=-June.

When the fishery survey was started, it was decided that there would
be two replicate samples per area for the Shoreline Seine. Due to
heavy vegetative growth in the Replicate 2 site for the control ares,
Backwater, this site cannot be used for sampling and will have to be
dropped.

In reviewing the Shoreline Seine data for 1974 through 1930, an attempt
was made to assess the impact of dropping a replicate sample and the
usefulness of having only one sample per area to accurately indicate
trends of fish populations. As can be seen in Graphs | through &,
there can be significant variation between the replicates and each
year for the dominant families of fish,

On a yearly average of both replicates combined, there i1s significant
variation (See Table 3). However, if the 7 year average of the replicates
combined is compared to the 7 year average of each replicate, the percent
difference is very small as shown by Table 3, columns 2 through 4. Thus,
even though there is significant variation on a short term basis (vear-
to-year), either replicate on a long-term basis would be a reliable
indicator of population trends for the Shoreline Seine. Therefore,
we will request a Technical Specification change to drop Replicate
samples from all areas for this piece of gear.
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S

Rverage Percent of Total Fish Caught in Shoreline Seine for 1974 through 1980 for Dominant “&milies by Statisn for both veplicates cosbined
Average Percent of Total Fish Caught for Dominant Families for the Seven Years for both replicates combined.

{3} Average Percent of Total Fish Caught for Dominant Families for Seven Years for each replicate.

{8) Relationship of Each Replicate for the Seven Years Compared to the Averace of both replicates combined for the seven years.

Clupeidae Family (Herring & Shad)

r

¥par ter 1

3 T 1) NRESA - s ; GNECR IS MEwe i) DEGHE . WROCW AN T e—y e
*1978! 29.9 26 & Rep. !  Rep. 1| 8.8 68.2 Rep. 1 #ep. 1 ; 51.4 37.6 Rep. 1 Rep. ? 8.7 38.1 Rep. 1 Rep. 1
19751 46.5 47.3 +0.7 | 69.€ 71.3 +3.1 | S54.5 38.6 +1.0 n.a 41.3 +3.
1976 | 80.1 ! 90.5 i 43 6 7i.8

G771 40.7 ' 63.4 3c 4 30.¢

1978 46,8 Rep. 2 Rep. 2| 78.0 Rep. 2 Rep. 2 35.3 Rep. 2 Rep. 2 77.4 Rep. 2 Rep. 2
[ 4.2 -5.4 | 8.4 £5.1 -3.1 7.4 3.7 -0. 5.4 3.8 -3

~ 7 SE.7 21.8 1.4

% Cyprinidae Family {Minnow)

Vesr |

1578 3 1 16 & Rep. 1 Rep 1; 8.3 7.8 Rep. 1 Rep. 1 i 2.4 5.2 Rep. 1 Rep. ) 23.0 18.0 Rep. 1 Rep. 1
19725 21.5 15.2 -1.4 | 13.9 g #0.2 | 3.2 7.5 +2.3 16.3 16.1 -1.9
1975 3.4 | 8.2 § 1. s.1

157 g 4 { 8.} ' 1.4 5.4

1978 16.7 Rep, 2 Rep. 2! 4.6 Rep. 2 Rep. 2 | 2.0 Rep. 2 Rep. 2 3.7 Rep. 2 Rep. 2
. 20 3 17.9 .3 1 7.3 7.7 -0.2 | 26.7 3.1 -2. 4. 19.9 +1.8
980 | 1.8 i 8.8 B | 5.8 28

‘rarchidse Family (Sunfish, Lerae & Smllnoyth Bass)

74 C.& 2.6 Rep. 1 Rep. 1 6.3 12.5 H Rep. 1 | 1.8 7.7 Rep. ¥ Rep. ! 1.2 7.1 Rep. ! o
19751 1.3 1.8 -0.8 8.7 2.6 401 | 0.4 6.8  -0.9 .8 5.4 -1.7
18761 0.3 2.2 4.5 1.2
19771 1.8 0.8 ] 3.5 g3
15781 4.2 Rep. 2 Hen. 2 7.8 Rep. 2 Rep. 2 | 26.5 Rep. 2 Rep. 2 5.3 Rep. 2 R ;
1278 | 5k 15 ep.9 a0 17.5  +5.0 L 1 69 -0, .4 8.6  +1.5
1950, 4.8 £8.4 5.0 210

Altherinidae Family (S1lversides)

1973 | 40.% 33.8 Rep. )  Rep. ! o | £.6 Rep. T Rep. | ‘ 4.3 2985 Rep. 1 Rep. 1 67.1 3.5 Rep. 1 Rep. 1
1675 | 243 30.3 -3.5 | 1.0 6.3 -0.3 | 4.8 6.4 -3.5 10.5 3.8  +0.3

18 , 1.7 r 44.6 21.0

1977 | 524 ; 17.3 | sag 57.1
1 0.6 Rep. 2 Rep. 2| 3.9 Rep. 2 Rep. 2 | 3.2 Rep. 2 Rep. 2 3.7 Rep. 2 Rep. 2
7.1 #3.3 1 6.9 10.7 8.1 | 60.6 53.3 +3.4 35.7 36.3 -0.2

& i A i 5.0 bE.5 46.7

Families of Fish comprised jess then 13 of the total and could not be used

to identify treids.




Abnormalities such as growti:, parasites, humpback (curvature of the
spine) etc., have been found on the fish in the Reservoir. Of parti-
cular interest are those fish datermined to have humpback. Since the
larval stage of the fish with this abnormality indicates stresses

present that year, larval fish data was used in Teble 4, namely Meter Net
and Mid-Water data.

Since the abnormalities began to appesr in 1975 when ANO Unit One began
operation and the abnormality was most evideot in the Discharge area,
much concern was raised over possible plant influence. On the recom-
mendation of the NRC staff, AP&L contracted Analytical Bio~Chemistry
Laboratories of Columbia, Missouri to conduct analyses on the Reservoir
water and fish samples. Toxaphene was evident in the samples and the
consensus of opinion was that Toxaphene was probably responsible for
this abnormality; it is quite possible that the warmer environment of
the Discharge area enhanced the toxic effect of the Toxaphene. It was
reported that large quantities of Toxaphene were used in the Dardanelle
wvatershed for control of ticks and other livestock pests, as well as for
sgricultural use. Use of this chemical has been abandoned and recent
years fish larvae data indicate that the abnormality is relatively rare.



Cha2onel
Total Fisk Curvature 3

Table &
HUMPBACK (CURVATURE OF THE SPINE) FOUND IN FISH LARVAE
IN DARDANELLE RESERVOIR 1974 THROUGH 1980
METER NET
Year Total Fish Backwater Intake Discharge
= Caught Total Fish Curvature ¥  Total Fish Curvature 3  Total Fish rvature
1974 13211 6084 0 o | 1562 0 0 % 3575 0 0 1990
1975 - - B - - - - - - - -
1976 48919 23662 ° 0 6426 0 0 9145 120 1.3 9686
1977 38021 14834 1 0.007 5801 0 0 5169 2 0.03% 12217
1978 129704 102205 5 0.005 | 6687 1 0.015 7228 3 0.062 13584
1979 93385 60492 0 0 | 6868 0 0 | 12089 2 e.e17 13916
1980 398677 143145 ¢ o | 10820 2 0.018 | 9673 0 0 235039
MID-WATER TRAWL
1974 272 129 0 0 | 37 0 0 38 0 0 68
1975 974 323 0 e | 143 0 0 233 15 6.4 275
1976 62908 30429 0 0 | 5724 0 o ' 15316 741 6.8 11439
977 146145 7579 0 e | 23 0 0 4286 29 0.7 1557
1978 4470 1283 0 0 1001 o 0 1324 0 0 862
1979 1995 1101 0 0 140 0 0 422 0 ¢ 132
1980 7301 4485 0 0o | 462 0 o | 75 1 0.133 1600
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INTRODUCT ION

A.

The report period covered in this document includes Jan

December 1980. Data collections were tewmporarily haltec
due to high water, low water, wind, rain, fog,
equiprent, and mechanica! breakdowns. However,

carried out on schedule.

during this report period

trammel net

water tra




B, Gill and Trwemel Net Susvey

D.

A combination of one experimental gill net and one trammei net
wae set in sample areas "A", "B", "C" and "D" for two days of

fishing twice each quarter.

Gill nets were 300' total length, comprised of 100' each of bar
meeh aizes 1", 1.5" and 2" respectively. All trammel nets were

300' total length with an outside wall of 14" bar mesh. Two sizes
of inside wall trammel nets were employed. Inside wall bar measure-
ments were 1.5" and 2.5". The larger 2.5" trammel was fished the
first sampling period and the amall::r 1.5" trammel was fished the

second period of esch quarter.

A few dead fish appeared in the gill and trammel nets from August
through October 1980, Turtle predation was apparent in July and

August. Gill and trammel net data are presented in Tables 1 through

12.

Trap Net Survey

Trap nets employed were /8" bar mesh 16' long, a frame 6¢' x 3', a
lead 100' long by 3' deep with 5/8" bar mesh. Trap nets were get
on June 3 through June 7 and November 1 through November 5, 1980,
and fished for five consecutive duys each period in sample areas "A",

"M, "CY, and "D". Trap net duts are presented in Tables 1% through

1()5

irewling Survey: ‘'wo typeo of trawls were employed: (1) a meter
net with 1/%2" delta mech nylon webbing; and (2) a midwater traw)
with frame 6' 2" x ' &" and ¢' ot /8" bar mesh #6 twine, 8' of

3/8" bur king mest, wnd B8 of 1/8" par delta mesh on the cod end.

12



E.

(1) Meter Net

(2)

1.

Weekly meter netting began on March 28 through July (9 and
continued semimonthly through October 18, 1980. Samupling
areas were "A", "B", "C", and "D". Two trawls of approximately
five minutes at 1,000 RPMs were made in each sample area. Fish
in the meter net samples under 40 mm in length were usually

keyed to family due to the large numbers and small size.

Mention should be made of a very unusual occurrence in area "D",
On June 6th this area pfoduced 210,297 laval fishes or 52.75% of
the 58,95% taken from area “"D"." No obvious reason for this
occurrence can be ascertained. However, this large sample should

be noted in any statistical data analysis.

Meter net data are presented in Tables 17 through 19 and Figure 2.

Midwater Trawl

Nighttime midwater trawling began on June 5 and continued on
weekly intervals through September 2, 1980. BSample areas were
AR, nRM. NCM) and "D". Two trawls of approximately five minutes
each at 1,200 to 1,500 RPMu were made in each semple area. Fish
under 40 mm collected in the midwater trawl were usually, keyed

to families and no weights taken due to gross errors in weighing
fish this small. PFish above 40 mm were placed in 5 mm groups and
weighed., Midwater trawl dnbua are presented in Tableo 70 through

22 and Pigure 3.

Deformities

Raised arcac or growtho in fich sampleg.



A. Growths on several opecies of fish were common in each of the

sampling areas. The cause and effect of this shnormrality is
8till unknown. These data are presented in Tables 19, 22,
and 27.

2. COurvature of the spine in fish samples
A. Six fish were collected with curvature of the spine. Area
"D" produced 3, area "B" 2, area "C" 1, and area "A" none.
Curvature of the spine, in this study, is noted when the
abnormality can be detected with the unaided eye. Therefore,
very small fish with curvature of the spine are not recorded.

These data are presented in Tables 19, 22, and 27.

Shoreline Seine

Gear employed was a 1/8" mesh, 20' long, 6' deep nylon seine with a
full bag. BSvery other week zhoreline seining began on April 4 and
contirued through August 22, 1980. Each sample area "A", "Rn" 6 "C",
and "D", was divide into two 80' lengths of shoreline giving two

separate but adjoining subsamples in each sampling area.

Pish collected in the seine under 1.5" long were usually keyed to
family and no weights taken. Shoreline seine data are presented in

Tables 23 through 27 and Pigure 4§

Rotenone Samples

In cooperution with the Arkmndow Gume and Floh Commivoion two
standard rotenone samples were taken in September 1980.

1. Area "A" rotenone sample September 9 and 10, 1980.

4, Location: A cove located across the river and slightly
downstream from the mouth of Piney Creek.
b, ©Collectiun site: 4.1 acres with average depth of 6.0'.

14



Ce

f.

Collection method: 70 pounds of 7.5% powdered rotenone.
Water temperature: 8% degrees P.

Vieibility: 24"

Cover: Brush, marginal vegetation and rock.

Remarke: This sample area was located directly across the
main river channel and slightly domstream from the mouth of
Big Piney creek on Dardanelle Reservoir. The mouth of the
cove opened directly downstream into the main river channel.
Part of the area consisted of steep, rocky banks; while the
remaining banks were gently. eloping and covered with rocks

and timber. This wae an open cove; with the bottom consisiing
of clay type soils, rocks, and gravel. Cover consisted of
brush, marginal vegetation and rock. The area was surveyed

to determine the exact size, which was 4.1 acres. The maximum
depth was 16', with an average depth of 6€.0'. A blockoff net
was utilized to completely seal off the sample area. A two
day pick-up of fish was employed in conductmé this sample.
The block-off net that was used to close the area was put

out in the dark, and rotenone wam distributed in the water at
daylight. This area was sempled in 1970 and from 1973 through
1980, as a reference area in the Dardanelle Reservoir Fish
Survey. The fish collected in this sample were worked up in
2" size groups. Thio was done so data available would be
similar for any future comparisons of fish species diversity
within this particular area, or other related areas of the

regervolir,



2. Area "C" rotenone sumple Scplembor 11 wid 12, 1980,
@. ILocation: A cove located in the effluent bay at Arkansas
Nuclear One and located upproxiwately 1/2 mile southwest
of the power plant on the south side of the bay.
b. Collection Site: 6.75 acres with an average depth of 4.2',
¢. Collection Kethod: 85 pounds of 7.5% powdered rotenone.
d. Water Twmperature: 68 degrees F.
e. Visidility: 24"
f. Cover: PFallen and dead timber, inundated buck brush, and a
few rock. :
€. Remarks: This sample area was a wide-mouth, wooded cove
located in the effluent bay at Arkansas Nuclear One. The
banks were gently sloping around the sumple area, with clay
eroded banks caused by wave action at the mouth of the cove.
The bottom soils consisted of clay, gravel, mud, and debris.
Cover consisted of fallen and dead timber, inundated buck
brush, and a few rocks, The area was surveyed to determine
the exact size, which was 6.75 acrea. The maximum depth was
12', and the average depth of the area was 4.2'. A block off
ret 600' long was utilized to completely seal off the';ample
area. A two day pick-up of fish was employed in conducting
this sample. The block-off net used to close off the area
was put out in the dark, and rotenone was distributed in the
water at daylight. This area had been sampled annually since

1971, in connection with the Dardanelle Reservoir Fish Survey.

The fish collected in thio sample were worked up in 2" size
groups. This was done o dawa available would be similar for
fulure compurisons of oo speeles diversity within this pur-

ticalary aprea, or olhwr roingted arecas ol Lhe recervoir. Rotenone

16



H.

I.

d.

dutn are presented in Tablou 28 throwgh %0 and Flgures S and 6.

Environmen tal Information

Lake levels, weather and lake conditions, dissolved oxygen, water tem-
perature and secchi disk data were taken during fish sampling operations
throughout the study period. Sample areas were "A", "B", "“C", anda "D".
Thermal and dissoived oxygen data were collected at 20% and 80% total
depths by means of a YSI %4RC oxygen meter and YSI probe. Tables 31

and 32 presents the above data.

Radinlogical Samples

(1) Fish Semples

Two semiannual fish samples were collected and sent to AP&L in
June and November 1950. The sample consisted of 10 pounds
each of predators, .uckers and plankton feeders for each sample
area "A", "B", "C", "D", and “E".

(2) Two semimnnual mussel samples were collected and sent to APEL in
June and October 1980. Mussel samples were collected in areas
YAN, "B", "C", and "D". The mussels collected from lucal streems
are held in cages 2' x 4' x 4' with a solid bottom, 6" sides and
covered with 16 gauge galvanized vinyl dipped wire.

Each cage had a 6" layer of gravel in the cvottom. Each sample

area "A", "B", "C", and "D" contains two cages.

Age snd Growth

Age and growth calculations were made on seven species of fish collected.

The species are: White Bas:s, Murone chrysops; Largemouth Bass,

Micropterus salmopides; White Crappie, Pomoxis annularis; Freshwater
Drum, Aplodinotus grunniens; Flathead Catfish, Pylodictis olivaris;
Charnel Catfish, Ictaluruy punctatus, and Blue Catfish, lctaluru:
furcatus
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Determination of the sge and rate of growth of a particular fish is

accomplished by examination of & scale (or bony ray of catfiegh) under

magnificetion, and interpretation of the markings which typically occur.

Breake in the normmal pattern of growth occur during the winter period
of growth cessetion, forming "annuli", and by counting these annuli,
the age of the fish can be determined. False annuli appeared on the
scales of many fish but could usually be identified by their position
or by the relative degree of crowding of the circular ridges (circuli).
The scales of each fish were cleaned by rubbing them between thumb and
forefinger and mounted on glass slides with Scotch Brand "Magic Trans-
parent Tape", No. 810 as described by Smith (1974) Prog. Fish Cult.
36(4): 195. All spines were sectioned using a small power saw on &
stationary platform. This unit consisted of a fixed blade which could
be elevated, a mechanical table that regulated the thickness of the
sections, and a sliding table to which a V-block and clamp were attached
to hold the spines immovable. All spines were mounted on glass micro-
scope slides with Duponts Duro Cement.

Growth wes calculated by direct proportion with an assumed intercept
of zero for all species.

The asterisk symbol used in the age and growth tables signifies the
fish was collected during the growing season and the length given is
not an annulus. Fish collected from October 1 through March 31 are
considered toc have en annulus. Datz on age and growth are presented
in Tables 33 through 39 and Figures 7 through 13.

The average growth retes of the more important species of fish in the

Reservoir appear to be fellowing a normal pattern. Instead of Area O-

Discharge Embayment-enhancing the srowth rates of the majority of Bpecies
fish as seen in 1979, Areus B-Tntake and D-Thannel indicated [reater
growth rates than did Ares A-Baciwater or for 1950

18



K. Quality Control
a. Quality control measures were fullowed during the report period.

Checke and calibrations were made on the following items:
barometer
oxygen meter
flow meters
weight scales
shoreline seine areas
g1ll nets
trammel nets o
meter net
‘rap neto
bag selne

Data for these measures are recorded in the lake log.

L. Maintainence

a. Boat, gear, and cove marker maintainence was performed as needed.

Dates and maintainence are recorded in the lake log.

M. Miscellaneous

a, Considerable time was devoted to transferring raw data to computer

key punch forms.
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Tavle 38

Average Growth in inches of White Biss with
Slowest and Fasteot Rales itecorded Ior Areas A,B,C, and D and for
Entire Lake

Area CGrowth I 11 111 1v v vi viIl VIII IX X

et . . P e 8 O
A Fastest 1S4} Guz| 1.4 Mhe6 | 16.5012,95 L
oo dvepage . 1. 2.81 6ab1 9.11 1%.07 13,81 88,91

8

e e et

|4 I e e
A _Slowest | 2.8] 50| 7.2| 9.0[11.,0] 12.9 y R . N—

PRI L A . | A St NSRRI
B Pestest | 4.5] 7.4010.2[12.3| 1241 14.0] 1hok| 15.8] |
B Average 3.5] 6.3 B.9]11.0] 1__1_-__’?7.1.)._-2% 14.1] 15.3 ]
B___ Slowest 2,9 5.5] 7.5| 9.8 10.8] 12,9,7T ,',,3-_77‘_“*-E______,q_____,,_ r
C_ Feptest = | heb| 7,51 9.9 9.9[11.9( {1

C . Average | k0 6.7, 9.1 9.9 1.1:.?, -

c  Slowest | 3.4l 6.2| 7.9 9.9] 11,9}

ID ______Festeat | 3.9 7.5 10.7]13.5] 15.1 16,31 15.9] 1644

D . Average | 3.8| 7.0| 9.3)12.,2] 14.0] 15.5| 15.9 1644 kS
D .. Slowest | 3.5 6.5] 8.3, 10.9 12.9] 14.6] 15.9| 16,41 |

| IS
S S—— - R . - + - - o e o ——#—‘ B e —

|Entire lake Fastest | .41 9,21 11,4 14.6] 16.5] 16.3] 15.9] 16.4]
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Mitire Lobe Slowest ] 2,81 5.0 7..;' 9.0 10,8 12.7| 13.7] 14.8
| “ oo 4
oo g - - ‘V i e e
ARSI SIS VI S e e e s e —-—-{-—-——- SO——

2900 @787+ V1238 16

Table 38
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Table éz

Average Growth in inches of hhite Crappie with
Slowest and Fastest Rates Recorded .or Areas A,D,C, @and D and for
Entire Lake

Aren Growth 1 _ / 111 1v v vI Vil VIII IX
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DARDANELLE RESERVOIR-ILLINOIS BAYOU EMBAYMENT SURVEY
PROGRESS REPORT NO. 24

by

John D. Rickett

13 February 1981
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ARKANSAS POWER & LIGHT COMPANY

REVIEW AND SUMMARY

A review of Progress Report No. 23 shows that it complies with Section

4.0 of the Environmental Technical Specifications for Arkansas Nuclear

One Unit 1. The data collected for all parameters in this perind, January
through December 1980, closely resemble those data collected during 1979
and do not express any significant difference, other than thermal, from
pre-operational data collected from 1968 to 1974.

[t is concluded from these resulis, that no significant impact to

Dardanelle Reservoir water quality, planktonic communities or benthic
populations is attributable to the operation of Arkansas Nuclear One.
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DARDANELLE RESERVOIR-ILLINOIS BAYOU EMBAYMENI' SURVEY
PROGRESS REPORI' NO. 24

Introduction

According to specifications of contract between the University
of Arkansas at Little Rock and Arkansas Power and Light Company,
this report is respectfully submitted.

Progress Report No. 21 filed with AP&L in February 1979
contains standard field and laboratory procedures for this
proiect, and subsequent reports contain any changes in procedure
and data for the previous year. This report contains data and
a superficial analysis of trends and oddities for 1980, and the

reader is referred to Report No. 21 for specific procedures.

Plant Operation

Unit I of ANO was down for refueling and technical modifications
at trip time in January, May and September. In April and July
it was in the process of being shut down or operating below
capacity. To my knowledge the modifications involved safety
features and did not directly affect the quality of the discharge

water.

Procedural Changes

There were no modifications in the project operations during

1980. Table 1 is a summary of our standard collection procedures,
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and Figure 1 is a map of the lake with sampling stations
designated.

Data and Discussion

Table 2 contains general meteorological data recorded while

visiting the various collecting sites, by month. The duration
of hot weather during the summer of 1980 broke numerous records
and was acclaimed by some to be the hottest summer on record
for central Arkansas (as well as other locales).

Table 3 contains a brief survey of thermal loading and
dispersal for several stations closest to the plant site.
Although our data do not show the discharge to have been pushing
the maximum, it apparently occurred several days between the
June and July trips (pers. comm., Mr. Bob West).

Table & lists monthly ranges of six of the most reliable
parameters (besides temperature and dissolved oxygen). We
noticed no unusual values or trends other than variation due to
seasonal rainfall. When examining the total hardness, chloride
and sulfate, it seems there was greater probability that Sta. 21
would show the highest reading. pH, turbidity and total iron
varied considerably among the sampling stations.

Tables 8 through 19 (Appendix I) contain all physico-chemical
data for January through December, respectively. C(aps in the data
are due either to heavy weather which prevented sampling or a
leaky sample bag which wasn't discovered until laboratory tests
were begun. There were no obvious oddities among these tables.

Phosphate was measured separately and showed highly varied results
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Figure 1. Locations of Sampling Stations on Lake Dardanelle for Arkansas Nuclear One (ANC) Project, w
January - December, 1980.
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Table

*Station code: (1) all except 20;
(beginning January 1979,

Depth code: t, top; m, middle; b, bottom

**Note:

station code (3) will be 1,5,16,21 and (

(3) 1,5,21
2) will drop sta. 2)

1. Standard Operations Procedure for Field Collections, Lake Dardanelle,
(2) 1,2,3,5,10,11,14,15,16,21;

; (4) 5,10,15,16,21

COD and Boron are tested at top and bottom from stations 1,5,16 and 21 and from top of others.




Table 2. Metearological data for vicinity of ANO,
lake Dardanelle, Arkansas, 1980.

G6

Solar Approximate Cloud
lonth Air Temp. (°F) BTU Wind Ilake level Cover
JAN 50-57 40-180 E,N 0-10 normal 30-100%
FEB 27-62 20-165 NE,NW 8-18 normal 40-100%
NAR 57-63 80-240 S,SE 3-14 normal 0-90 %
APR 66-75 80-315 S,N 0-3 normal 5-90 %
MAY 73-76 180-290 SW,N,NW 0-9 normal 30-70 %
JUN 82-901 130-300 SE,S,SW 0-12 -0.5 ft 0 %
JUL 85-106 80-300 NE,E,SE 3-8 -1.0 ft 0-45 %
AUC 80-97 20-375 SE,S,SW 0-12 -1.0 £t 30-100%
SEP 81-90 90-255 E,SE 0-10 -1.0 ft 0 %

CT 34-77 3C-300 E,SE 0-7 -1.0 ft 20-90 %
NOV 42-45 10-70 E,SE 3-7 -1.0 ft 100 %
DEC 53-65 50-205 E,SE 3-8 -1.0 ft 0 %
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Pable 3. Thermal loading and dispersal in the upper two feet (0.61im)
in the vicinity of ANO, Lake Dardanelle, Arkansas, 1980.

- e e i io of intake and
Plant  betws Sta. 16 & 1. G troame, taperetures. (Begrets ). - (See oke Sehu).
Month Operation _{(through plant) Sta. 1 Sta. 5 Sta. 10 Sta. 11 Sta. 3 Sta. 7
JAN down +0.9°C + 1.6°F 113 1.11 1.07 1.00 1.14 1.08
FEB ap +11.2 +20.2 4.28 3.3 2.06 1.16 0.99 -
MAR up +31.1 +20.0 2.2 2.07 1.09 1.08 1.41 1.06
APR e * .8 #12.2 1.45 1.58 1.32 1.13 1.41 1.09
MAY down -4 355 * 257 1.7 1.12 107 1.03 1.08 1.08
JUN up * 79 +14.2 1.29 1.28 1.06 1.05 1.15 1.06
JUL bz;g“ + 3.0 + 5.4 1.09 1.10 1.05 1.06 1.08 1.08
AUZ up + 7.9 +14.2 1.26 1.24 1.03 1.02 1.11 1.05
SEP down + 05 * 0.9 1.02 0.98 0.98 0.97 0.97 .57
ocT up * 6.2 ¥11.2 1.29 1.25 1.01 0.97 1.18 1.00
NOV up + 6.6 +11.9 1.58 1.56 1.14 1.13 1.42 1.08
DEC up * 79 +14.2 1.80 1.66 1.27 1.13 1.42 1.08
Note: 3Sta. 16 is the intake; Sta. 1 is the first discharge station. The
approximate distances other stations are from Sta. 1 are given in
1000's feet: Sta. 5, 4(1.22km); Sta. 10, 6.3(1.92km); Sta. 11, 6.7
(2.08km); Sta. 3, 7{2.13xm); Sta. 7, 13(3.96km).



Table 4. Ranges, by month, of six r:liable physico-chemical

parameters, Lake Dardanelle, Arkansas, 1980.

L6

Total hardness Turbidity Chloride Sulfate Iron

Month _PH (mg/1 as £aC04) (Fru) (mz/1) (mg/1) (mg/1)
JAN €.7-7.7 58-102 27-38 37-53 27-46 «26-.29
FEB 6.7-7+5 100-144 0-18 68-137 73-161 ,12-.25
NAR 8.9-6.3 116-172 12-29 114-262 61-89 .10-.23
APR 6.7-7.3 56-148 22-66 72-130 37-68 .20-.50
MAY 5.9-7.3 90-130 24-110 129-141 58-68 .19-.78
JUN 7.7-8.4 120-166 30-88 175-220 60-73 .22-.60
JUL 7.9-9.3 130-182 22-52 118-160 78-90 .18-.35
AUC 7:7-8.3 174-184 17-60 123-141 60-84 .04-.45
SEP 8.0-8.4 170-184 15-42 956-124 65-85 04-.21
OCT 7.8-3.2 164-178 17-50 96-103 77-87 .04-.28
NOV 7.9-8.1 168-178 10-22 106-110 79-85 .05-.19
DEC 8.1-8.3 168-184 4-18 96-106 77-80 .05-.12




with no apparent trends. We learned that sometimes an improperly
rinsed sample bottle from a previous test (copper or manganese)
contained a little phosphate residue, but this accounted for less
than half of some of the very high readings obtained during 1979
and the first half of 1980. Other than the contamination,
phosphate readings ranged up to 2.5 mg/l.

Tables 20 through 23 (Appendix II) are phytoplankton data for
January, April, July and October, respectively, whereas Tlables
24 through 27 (Appendix I11) contain zooplankton data for the
same months. Dominant phytoplankton taxa were generally [ribonema

early in the year and Oscillatoria later with Ankistrodesmus,

Stephanodiscus, Astrionella, Anabaena, Scenedesmus, Chlamydomonas

and Kirchneriella showing date- and station-specific dominance.

The peaks of general abundance were in January and July. No
unusual abundances or absences were noticed with regard to plant
operation. The dominant zooplankton taxa were Brachionus,
Keratella, unidentified rotifers or immature stages (eggs or
nauplii). Again no unusual trends were noticed.

Table 5 gives wet and dry weights of the plankton samples,
whereas Table 6 contains total plankton counts (average of field
count and strip count determinations) and the phytoplankton/zoo-
plankton ratio. The ratio was highest in July and lowest in
October. When the phytoplankton community increased or decreased,
obviously the zooplankton community would do likewise but lagged
somewhat. Even though January showed the greatest abundance of
plankton, the phy/zoo ratio was less (than in July) apparently
because the lagging zooplankton had caught up, which was not the

case in July and October.
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11

15
16
21

MEAN

Table 5. Weights of plankton samples from lLake
Dardanelle, Arkansas, 1980.

JANUARY

Wetfg)

«00134
00151

00103
00140
00150

.00110
.00158
.00150
.00160
.00130

.00139

JULY

00132
«00150
00160
.00120
.00170

.00150
00148
«00152
00140
00170

00149

Dry(g)

00124
00142
.00093
.00138
001136

00104
.00150
.00140
00148
.00120

.00130

.00120
00145
.00150
00111
00160

00141
.00130
00138
00140
00162

00140

APRIL
wWet(g) Dry(g)
.00141 .00139
00140 .00131
.00152 .00150
00140 00125
.00150 .00140
.00130 00122
.00140 00144
.00160 00152
.00120 .00118
.00138 00132
.00138 .00132

OCTI'OBER
00142 00103
.00150 00140
00160 00152
«00151 «00132
.00165 00161
00151 00151
00140 .00130
«00170 00158
00132 00111
00132 00121
00149 00136
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Table 6. Numbers of plankton and phy/zoo ratios, lLake
Dardanelle, Arkansas, 1980. (Zooplankton
counts are adjusted to reflect that pro-
poriion of the average totals which the
actual counts reflect of the strip count
total).

JANUARY APRIL
Total Zoopl. phy/zoo lotal Zoopl.
L7772 708 6.7 832 291
4550 701 5.5 1032 250
5484 869 6.3 1680 699
7270 1523 4.8 982 198
Ly 8L oL 7 b.7 1610 658
41358 648 6.7 1160 136
4hLo 1075 4,1 558 165
6406 977 6.6 990 372
4678 607 747 790 206
4y4s 585 8.4 1078 88
6.25
JULY OCTIOBER
72465 803 9.3 648 379
5048 369 16.1 758 282
2870 97 29.6 307 215
4808 367 13,1 400 224
1927 553 3¢5 Lok 266
2631 137 19.2 658 486
29 34 360 8.2 736 590
2206 244 9.0 788 652
3819 105 36.4 539 261
1760 382 4.6 532 436

14,90
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11

Tables 28 through 31 (Appendix IV) contain data on benthic
samples taken in January, April, July and October, respectively.
Table 7 is a summary of the other tables and includes the five
most abundant taxa, which for many samples, was the complete
list of taxa. Again, Sta. 1 had virtually no benthos because of
current-scouring. The population of Chaoborus peaked in October,
of Chironomidae, Oligochaeta and Hexagenia in April and of
Sphaeriidae in January. Without exception, Hexagenia was more
abundant at the five closer stations (1,2,3,5,10) than at the
distant stations (11,14,15,16,21), whereas Sphaeriidae and
Oligochaeta showed the opposite. Sphaeriidae were absent in
July and absent from all stations but one in October. Chaoborus
and Chironomidae were less abundant at the closer stations with

one exception each~-July for Chaoborus and October for Chironomidae,

sSummary

During this study period, plant operations at ANO did not
significantly alter any physico-chemical parameter measured,
seemed to cause a slight elevation of plankton numbers and a
shift in the phy/zoo ratio (except in October), and appeared to
be connected to an increase in the abundance of Hexagenia (except
in October) and a general depression of the abundance of Chaoborus,

Chironomidae, Oligochaeta and Sphaeriidae.
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Table 7. Summary of benthic abundance, lLake Dardanelle,
Arkansas, 1980. (Close stations are 1,2,3,5,10;
distant stations are 11,14,15,16,21).

Month Chaoborus Chironomidae Oligochaeta Hexagenia Sphaeriidae
JANUARY

Mean close sta. 69 284 138 47 39

Mean distant sta. 95 353 297 L3 52

Mean all sta. 82 318 217 L4s 46
APRIL

Mean close sta. 22 293 168 146 4.3

Mean distant sta. 86 460 306 64 22

Mean all sta. 54 376 237 105 13
JULY

Mean close sta. 146 82 86 8.6 0

Mean distant sta. 77 95 138 0 0

Mean all sta. 112 88 112 4.3 0
OCTCEER

Mean close sta. 314 125 26 8.6 0

Mean distant sta. 370 125 60 1?7 4.3

Mean all sta. 342 125 43 13 2.15
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1980 Report on Larval Fish Entrainment at

Arkansas Nuclear One

Entrainment is defined here as the passive movement of
small drifting aquatic organisms in water withdrawn from a
lake or river and used for industrial cooling purposes.

While moving through a power plants' condenser cooling system,

the organisms may be injured from turbulent shear forces and
sudden changes in water temperature and pressure. Of parti-
cular interest to power plant operators and regulatory agencies
is the environmental impact entrainment of larval fish has on
the lake or river used as a source of cooling water.

In 1980, the entrainment of larval fish by the Arkansas
Nuclear One Unit=-l circulating water system was evaluated by
monthly samplingin the intake canal (Figure 1 ) from April
to Septerber. Vertical sampling of the water column at the
surface, mid-depth and bottom of the 14 feet deep canal was
performed on each sampling date at 0800, 1600 and 2400 hours.
Three 0.5 m, 7824 mesh,Birqe closing nets fitted with Ceneral

Oceanics flow meters and double-trip mechanisms were used.

Nets were fished for S minutes and replicate samples were

collected within 10 minutes. The volume of samples varied

with intake canal water velocities and regulted in a range

of 19-71 m3., Approximately 0.25% of the total flow through

the intake canal during sampling was filtered. Fish larvae

captured in the nets were preserved 1n a solution of 4
formalin and 0.001% Rose Pe ngal stain. Larvae were ide nti-
fied at 40X wagnification to the LOwest taxon pratical. The




length of each specimen was recorded and the presence of
parasites and abnormal growths was noted.

The intake canal water temperature, dissolved oxygen
concentration and pH were determined for each sampling
effort and are presented in Table 1. The water velocity in
the canal was not measured before sampling. Previous cal-
culations indicated the highest velocities occur at the
narrow passage in the canal where sampling is performed.
At maximum flow conditions, this area has a velocity of
approximately 1.0 m/sec; the velocity at the intake struc-
ture was calculated to be 0.15 m/sec.

Field and laboratory data were transferred to 80
column computer cards, stored on disk and managed using
the Statistical Analysis System (SAS) software. The 363
observations from this program are listed in Appendix 1.

Names of variables at the top of each page are defined as

follows:

OBS = The observation number

SITE -~ Lake Dardanelle

STATION - ANO intake canal

SAMDEPTH -~ Depth of sample (surface, mid-depth, bottom)
REPNUM - Replicate sample number

TOD - Time of day sampling occurred (hours)
TOSM -~ buration of sampling (minutes)

TOSS =~ Duration of sampling /seconds)
NETSIZE =~ Net Mesh (microns)

STADEPTH = Depth of intake canal (feet)
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UNIT1PUMP - Number of Unit-1l circulating water pumps
operating during sampling

UNIT2PUMP - Numnber of Unit-2 circulating water pumps
operating during sampling

ANOTOFLO - Volume of ANO girculating water flow on day
of sampling (m~°)

GRPCLASS = Larval fish length class (mm)

TORNUM - Number of larvae in observation

DISPARA - Ccde of disease or parasite in observation

NUMDROP =~ Number of fish larvae having a disease or
parasite in observation

VOLUME - Sample volume (m3)

DENSITY - Nurber of larvae/1000 m3

TAXON - Systematic name of larvae in cbservation

Over the entire sampling period, 588 larval fish speci-
mens were collected. Major larval fish taxa identified were
Atherinidae (Silversides), Catostomidae (Suckers), Cyprinidae

(minnows), Clupeidae (Herring/Shad), Aplodinotus grunniens

(Freshwater drum), Lepomis spp. (Sunfishes) and Morore spp.
(Sea Basses). In order of relative abundance, Clupeidae com=-

posed 8l1.5% of larvae ccllected, Morone spp. 10.5%, Aplodinotus

grunniens 4%, Atherinidae 1%, Catostomidae 1%, Lepomis spp.
1%, Cyprinidae 0.5% and 0.5% of the larvae were damaged and
could not be identified. df the Clupeidae,‘BO\ were in a
post larvae size class that would not permit further differen-

tiation, 13% were Dorosoma spp., 3.5% Dorsoma cepedianun

(Gizzard Shad), 3.7% Dorsoma petenense (Threadfin Shad) and

<1% Alosa chrysochloris (Skipjack Herring). Fifty percent

of Atherinidae were identified as Menidia audens (Mississippl
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Silverside), and <1% of Morone spp. were identified as

Morone saxatilis (White Bass). Larvae ranged in length
from 2 to 37 mm.

No significant trend in spatial distribution of larvae
in the intake canal water column was detected. Only
Clupeidae were consistently more abundant at the surface.
Over the study period, 46.8% of the net catch was collected
at the surface, 30.6% at mid-depth and 22.6% at the bottom.
A consistent temporal distribution of larvae was observed
as in previous years. Eighty-five percent of the net catch
was collected at 2400 h, 8% at 0800 h and 7% at 1600 h.

Estimates of larval fish densities in the ANO Unit-1
condenser cooling water on each of the sampling dates is pre-
sented in Figures 2 and 3. The seasonal occurrence of each
taxa closely resembles predicted abundance as well as obser-
vations of entrainment monitoring at ANO in 1979. Morone Spp.
were the only larvae found in the April samples. In May,
Morone spp. densities increased sharply with the appearance
of Clupeids, catostomids and cyprinids. 1In late May, Morone
spp. and Clupeids reached a maximum density of 39 and 212/
1000 m3, respectively. A. grunniens appeared in late May and
reached a peak density of 200/1000 m3 in late June. Lepomis
spp. were first observed in the July samples and slowly de~
creased in numbers through September. Clupeids numbers
dropped to a density of 18/1000 m3 in July before increasing

sharply in August in September.
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larvae entrained in 1980, have historically exhibited suffi-
cient compensatory reserves to offset any affect from entrain-
ment losses.

Larval fish entrainment nonitoring at Arkansas Nuclear
One is performed in compliance of ANO Unit- One Environmental
Technical Specification objectives (Section 4<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>