H. B. ROBINSON
STEAM ELECTRIC PLANT

316 DENIONSTRATION
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sperators of stear el. .rii generating units ..th puldance
3

L8 ¢ nducting Jl5(a) demonstration PIogIAmSs, Ihe ASmIAISTTAaLor pudlished at

“©
=
i

3

SOCFR Part 122 taree sevarvate and distiact methods ing & diological
demonstration. As Sperator can seldcct any one or a combisalion 2f ihese

demonstratios plans. Accordinglv, the Cowpany preparsd a demonstration rlan

o
«©

e St Bt e S St e

consistent with these regulations and with EPA Region IV's 3asic Cuide the
to EPA Region

Desien of 116 Demonstrations. The demcnstration plan was submitled

IV in Dec-aber 13974 aod was modified on Mazech 17, 1873 to ingcerporste recom=

sendations made bv the agemcy on March 5, 1578, 3By lecter of July 24, 1975,

EPA Region IV acrnowledged the adequacy of the study plas. (Refer ts Vol., II,
Section 1.0 fcv copy of plan.)
In Velumes II anéd 11l of this 3. Robiason Jl5(a) demonstratiom,

-

carolina Powver & L.%t Company shows that 1) no appreciable harm has resulled
frou the thermal compenent of the discharge to the post-impoundment dalanced
indigenous communicy of fish and wildlife ia and on the Robiason Izpoundment
and a portion of 3lack Creek below the impoundment and I) that ia fact an
abundant and diverse fishery and wildlife rescursze (with due consideration of
the natural limictations imposed bv solar radiation and the secullia. vatershed
shewiscyy) exists in and on the water dody of the Rodbinson Impouncment and

lack Creek.

b B -~ - o wy 't - ‘ ‘.‘. n&e 18N 1 fal
™e er= 'Bolanced indigenous communlly 1S celinec at 4OCFR Pare 124.1 (3

as 'Symonymous wiih the .erm '>ilanced, indigenous sopulation’ in the Act and
means 2 5iotic community tvepl 1lly charziterized by diversity, tRe capacity

to sustain itself through cve ¢ seasonal changes, presence °of necessary food
cAdin species, and som=domin :Jom of pollution tolarant specles. Such a
communicy may isclude histor ~ally sone-native species introduced in cfonnection
with 2 prograd of wildlife ma: ‘gement and spacies whose presence or abundance
sesults from substantials irreve tidble environmental aodificatioms. Normally,

-
-

nowaver, such 2 sommunicty will 4. include speclas Whose nresence Or adbuncance
is acrridutable %o the iatroducctisn of pollutants that will de elizinated 2V

a 14 29 % hy & 1A% (W) {2 : ; $ . . 1

compliance HY 2.. scurces Wit Segiiom UMY e 0f the ACt, IaC.LUQLing 2L%eT~
: e 2 g ! ; a a2 7 '

native effluent lizmitations imposed »ursuant to deciion Jiold/.
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A second sajor distinction o. dlackwater systems in additiom o their
chemical properties is their solar radiation absorption. Data show that duriag
the summer approximately 505 of the temperature rise of the water discharged
f{rom the Robizscn lmpouncmen: is attributable %o sclar radiation., The darkly
stained water ahsords much more heat than "clear” water, Just as anv Zark
surface absords more hKeat than a similar, dut lightarecolored obiect.

e Robiason lmpoundment is further characterized »y “abitat variations
detveen the upper impoundment (whicn is largely unaffected > thermal dis-
charge) and the lover impoundment a discharge areas. The urper impoundaent
has large quanctities of aquatic vegetation and aumercus f{loating and suboerged
10g8 vnich provide fisheries habitat. 1Ia contrast, the lover impoundmest has
*4.8e areas cof sandy shoreline which are subject to turbulence f{rom wave action,

and offers generally less desirable habitatr for nost aquatic crganisms.

3.0 Summary

Plant Operating Data

The intaxe structures for dSoth H. 3. Robinson units are located near
the dam on the west shore of Robinscn Impoundment. Measured velocities within
the Unit 1 Lisntaka are less than .46 m/sec (1.5 ft/sec). I1a Unit 2, velocities
generally range between .31 and .92 m/s¢c (1.0 and 3.0 ft/sec).

14 20~

The average T.se in temperaturs across the Unit 1 concensers is 10.0°C
- . Te T 0m

(24°F). The rise across the Unit I zondensers is somewhat less, 11.1°C (20°W).

The average :ondenser rise across >doth unics is 11.2°C (2C.3

After passage through the condensers, zirculating water from doth

ynits is routed inty a common discharge canal. The discharge canal runs aleng

ghe west shore of the impoundment terainating at 3 weir 6.7 ¥ (4.2 adllas)

norzh of the plant. Ve.ocities within the canal vary between 0.5 3/sec and

0.7 a/sec (1.3 and 2.5 £ sec). irzulating water is discha®ged into the iz-

soundment at the weir. Tolume II, Secticn 2.0 comtains detailed plaat orera-

ting data.
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aature of these watars. Histerically,

as being of low diological acstivity.

sarm

™

There was no oversl. ra

SUCHh Waters nhave a.lvavs deen recogniied

of change in the wvater Jualicy of Black

Creek as it passed through the impoundment that sould be atiriduted o the

operation of the impoundment with the
copper levels withiaz the impoundcment a

be algzalstati We are conctiauing to

Dissolved Oxrgen

Dissclved oxygen pattarns an
man-made impoundments ¢his type. C
generally uniform throughout the water
to midespring. From late spring to ea
4 Mg/l were recorded at or near the 50
with tamporary dissoived oxygen strati
131, CPSL Exadibis 2.5.)

isheries

Fisheries *=udies at the Robd

e " .o

exception of zopper. (Vel. II,
re ia the ioncentraticn range which could

AWONIIOT SOPPper coucenctrTations.

d soncensrations wvere similar to other
oncewusrations of dissolved oxygen were
column at all statiouns from mid-fall

.

rly fall, D.0. councen.lations delow

the deeper impoundment stations,

tionm ©

fication ocsurring duriag summer.

-

ingson Imroundment began ia 13972 and 1973

and wvere reviewed and intensified zo strengthen the studies and meet regulatory

agency requirements.

LT - - -
eridution, srowth,

w
2l

of fish di

if any of

These studies were cesigned to study all major aspects

®
dnd reproduction, in order £o detarmiae

these wers affecced by the plant s operation.

Species composition and distridbucticn studies showed that thirteen

of zhe thirty-cne species collectad in the impoundment were centrarchics

‘gunfish), iadicating the importance 2f =hat gzroup. Vol. 11, Table 4.2.1

attached.) The species list is similar o other area lakes exhiditing sinilar
.

snvironmental charactsevistic low R, datk water) (Vol., II, Table d4.<.e

attacned).

Section J.&).
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the summer of 1975 vers the pocrest anccounteres ia the impoundment and benthos
abundances and species civersity were very lov creatiag an umstable food supply
This lack of stadility of doginant food it~ms indicased 3 f00d sirTess on dlue=

FE R |

gill population i the discharge area, although it apparently had listtle overa.l
ispact on growth the reproduction of bdluegills ia the ixpoundment. Food habi:l
of largemouth bSass, wvarmouth, and chain piczkerel were similar to literature
descriptions and a couwparison of food selectivicy with availabilicy ia the
aabitat suggest that fo0od vas not a limiting factsr for growth and reproduction.

Prow—— . o . A N
VY04 4a, SBCISON S8, 0,

Age=growth and lengtheveight studies showed no obvious diifferances
sAroughout the ixpoundument although some variations d4id exist. Orowth rates
were lov Hut similar o other Dlackwater lakes io the regicn. langthevelght

L
analysis 4id nof Lndicate poor conditionm of fishes ia the discharge viciaitly.

v

(Yol., Il, Section 4.5.3.)

Fecundiry escimates, indicative of setential productive effors, vers

similar to literature values for largemouth bass and warmouth. 3luegill fecundicy

was lover than literature values as was 2ature 233 diameter. The causative
snvironmenta.. and/or biclogical determizants for these f{indings were not

- -

spparant from the daza. (Vol. Il, Section 4.2.2.)

|

gior of dacta pertinent ‘o a J1l&8(h) demeonccration showed that

sntrainment of larvel fish through the 3. 3. Rodinscon Uniz 2 cizeulating water
s

system vecurred during all sonths except January dut no fish egys were collected
9

ia amy of the samples. Of zhe fish :ollected, 93.8% were percids. Catostomids

vers only collected during May (.38 of the total) while centrarchids (2.8%3)

.-

ware collected {a June, July, and OJctober. A small number of specimens (3.3%)

n

collecsed during June and October zsould zot bde identified td the family level.

Of chese :taxa, and others found ia the impoundment, nore are known $¢ prefer

pelagic aveas such as those i :the wviginity of the intake structure for

spawaing. Percids, however, are thought %o move izto the pelagit aress of .ae
-

iZpousdnent $oon 4itar hatihing as evidenced by their abundancs in ighthyoe

slankton tow samples from the lover  mpoundment and discharge areas. The pre-

. | 1 - . Y 14 . - . - LR - b
sence of larval percids during li months of the year, theiy aprarent numerica.l
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algae and desmids ceing most abundant withia this group. Diversity was low

.

vater >odies of similar wvater

5
o
13
L2 ]

4t all three stations dut vas cowmwparable %o ©

qualicy.

he zooplankion communicy vas dominrted by 4 very few taxa of

Cladocera and Copepoda. Zubosmina sp. and [veloos spp. were Zominant in the

fall, vhile Diaphacosoma sp. and Dizptomus sp. were dcmizmant ia the spriag.

Although the zooplankton pepulation duriag August was greatly reduced at the
discharge and was reduced 1o the lover izpoundment, the sopulation composition
and abundaace returned 0 previous levels in September.

Chilorophyll data were comparable wiilh quarterly estirmates of primary

Jroductivity and standiag crop and offer a good estimate of phyteoplank:son

0
wn
w
>
o
L2

population dynamics. (Vol. II, Tigures 5.3.1 an tached), Comparisen
of sonthly chlorophyll concentrations iadicated that the same 'population”
exisced n the lover impoundment and the discharge. EIrratic fluctuations and
the absence of a seascnal sattern iu chlorephyll concenmtrations ia the upper

t

impoundment suggests :tie presence of a population originating iz the stream.

The phyteoplankton community appears 2o be adapted to the ragime of
iov alka'iaity, asuctrient fluctuatiocas, and the range of temperactures chserved
over the sampling period. AL temperitures exceeding 32°C for long pericds, a
population stress was indicated by the reduction of primarv productivity ia the
aischarge a:es (E=3) (Vol. II, Sectica 3.3, Psimary Productivity). This wvas
reflectad in communicy productizn efficiency and energy flov ia this area
during the summer. However, since the population composition and total
abuadance wvare not altared as 2 result of this stress, it can de concluded
that the populati is stable and can recover from pveriodic stresses when

condicions are zore favorabla.

Overall, phytoplankion standing <rop and primary productivily appeared

to be enhanced i1z the lower impoundment and discharge area wnhen compared with
the upper imroundmect. Primary production of the Robinsen Izpoundment, while
poderataly low, comparss well with rates for sinilar water bodies in the area.

- - P -

s Y - :
(V04s 44, ADLR S 7.3 ETTacChec.)
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No apparr * diflerences in the ovarall specias distribution (Vol. II.
figuras 7.2.1 - 7.2.4 attached) sould de discerned from the dam to the SR J4é
bridge, excepr those causec DY substrate ancd turdbulence. Areas in wvhich the
thernal eff uent restristis the growsh of aquatic planss oceur ia the procscted

COVES On the easters shore oppoasile the discharge canal and in the coves

-

direciLy norsh of the cumal. Thesc areas provide necessary nabitac for potential

solondizazion of aquatic plants. Wiad caused turbulence in these areas s

acderate: the substrate contains some silt and srganic matarial, and the dottom

si0pes gradually away from cthe shores, providing an expanse .7 shallow water.
Above the SR Jeb dridge 0l. 12, Figure 7.2.4¢ attached), an abrupt

change in vegetation is apparent. Substrate and reduced wave action iacresse

the suitability of this area for colonization by macrophytas. ept when strong
¢

scutherly winds force heatad wvater under the bdridge, very little, &
thermal addition is aacde t. this area by the plant discharge. There are ae
idencifiable effeccs of the theraal effluent from the Robinson Plast ia this

area.

I8 considering the eutire impoundment, the limited areas whizh are
thermally influenced from the scandpoint of aquatic macrophvyies 40 not pose a

threat o

he protection of a dalanced and iadigenous community of shelliish,

fish, and wildlife in and arcund the ilapcundment.

s A
grrestria. ertedrates

tes (amphnibians, reptiles, sirds,

LAY

-
sammals) examined during the study, aabita: preference was found to be the
acet important factor determining distribution of these asizals within the

study area.

Twenty=two species of amphidians (Veo'. I, Tadle 3.2.1 attached
wvers identified within the study area. N
those species while at Robinson Inpoundment or 3lack Creek thcluded wvatar
semperatures withia salerable ranges, cover, fsod, and Sreediag sites. The
axpected and oosarved habitat praferences 7nd reguirements, not Ihe elevatad

SEDDATATUTRS, VATE CSTRSLILTEC DTIIATILY TRSPONSIOL.LE 19T taEe TRSTTLCOLLSN of 208t







Withis habitat tvpes, the effects of the thermal effluent on aduatic
avifauna are incirect. Tach group of waterdirds utilizes one OT nore somponents

-

sf :he acuati. ecosvstem as a4 food source. Izpact upen these components OV

-

she Reated effluent would result in changes i asumbers and 2istTidution ia the
Righer trophic lavels occupled DY aguatic oiTas. Data rresented in Volume I1,

Secticns 4.0, 5.0, and 7.0 isdicate that these lower “-ophic levels were ot

impacted 2o the extent zhat the aviiauna seilizing L « fo0d source vere affacted.

Tifceen species of mammals (Vol. II, Table 3.0 attached) were Observec
at Ropinson Impoundment and Black Creexk Jduriasg tha stucy periosc Five i those

spacies were Zetermined o Lateract with the acuatic ecosvsiem 0 a sSigni

axient.

The ability of mammals to thermoregulate precl.Jes amy cirect effect
af the neated effluent upon species residing in the water. Avallabillity of
ei,izable sabitay was the factor determined to have exercised Lhe greatesc

‘afluence ou mammal dis.ributicus at the Robiason Izpoundment wnd alorg 3lack

Creex.

The thermal izpact on the tervest~-<al vertebrales was not comsidered

-

great snough to threaten the continued exijstence or malntenance of the balanced

o

ccur at Roviaseon Iampoundmesnt.

LL

indigencus sommunisy found ©0
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Table 4,2.1 Common and scientiiic names of
. B, Rovinson Impeundment during 1

Bawfin

Zastern audninnow
Redfin piskerel
Chain pickerel
Golden shiner
Ousky shiner
Creekx chubsucker
Lake chubsucker
Spotted sucker
White catfish
Yellow “ullhead
Flat dullhead
Swanupf ish

Pirate parch
Lined topminnow
Mosquitifdish

Mud sunfish

Fld

Banded Pigmy sunfish
Blackbanded sunfish
Bluespotted sunfish
Radbreast sunfish
Pumpkinseed
Warmouth

Bluegill

Dollar sunfish
largemouth bass
White crappie
8lack crappie
Sunfish hybrid
Swagp darter
Jawchieek darter

fishes collected from

A
189%
-

ﬂmdl .“’vl
Umbra pyvgmaea
faox americanus

faox olger
A.:n,‘g s:l I'
a&ilﬂ!ll summiigsae
Erimyzor oblongus
’txm Ion sucetta
: 2elancps
4&;‘1&5&1 ;!idi

aErzﬂ oderus savanus
fundylus An.m:u.!
Gambugia affinis

Acantharchus pomocis
Centrarchus maczopierus

ALA8034 ZONALLR
i ”-ln‘ ”l I".:4,-','
Lepomis A ritus

Lepomis Lidbosus
k300N RuaoEND
Lepomis macrochirus
Leponis BATEinatus
digroprerus sasmoides
£omOXis annulsr.s
Fomoxis nigromaculatus
Lepomis $p.
Ethecstoma fusiforme
fthecstoma serrifar.um
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Table 4.2.2 Fish species composition of ., 3, Robinson Impoundment and other sizmilar
bodies of water in Nerth and South Carolima

tingletary Akt Adligater Jteat catiish
Robiasen ke saccamaw Par Pond Lake Lake “ake
mpoundment 572 & 8938 a 3000 a 5600 a 2992 a illa
3330 a ‘Louder, oudar, caigston, crovell, Baviess, Saviess,

g lame Jrese; © Stusvy 1361 i961 2973) 1966 1846 1966

Lougnose gar x x x

Soviin X 4 3

Anerican eel b z x z

Bluesack herrving %

Clazard shac x x

fastern sudaiznowv & x

Redfla pickerel x r x x

Chaisn pickerel x x x x

cary z

Golden shiaer x x x x x N

iromeoleor shiser x %

Jus'cy shinet =

Soastal shiner z b3

Creex shubsucker x x z

Lake chubsucker X x 5 x

Spotted suckar x x

White catfish x x x

Yellow btullhead x x x x x x x

Srowa bdullhead z x

Flat bdullbead x z x

Chanzel catfish x

Tadpole radtom x* x z x

Margined aadtom b ol

Svampiish x

Pizace perch x z x x

“ined topminnow z

Waccamaw killifish 3

Mosquitofish X x X x x

Brock silverside x

Yaccamaw silversiie x

Whites perch %

Mud sunfish x x

fiier X x x %

danded pigmy sunfisn =x x 3

2lackbanded suniish s

Slusspocted sunfisa x z x

Banded sumfish z x

Recdbreast sunfish X x g

Pumpkinseed X :

sarmouth % x z x x x

Bluegill x x x x x

Dcllar sunfish % z

Recear sunfish x

Sootted suniiso x x

Yhize zrappie z x

Black srTappie 4 X

Largesouth .ass x x x x -

Svamp darter X x £ z

Tessellates darter x*

WaAlcamav cartar x

favcheek carter b4

Yellow perch z 3 z x x X

Pledaont darzer v

*Black Creek 2aly

Tostal Collectsd 16 i6 38 25 3 7 $

e .= =

=
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Tablie 6.3.6 Diversity estimates (Jd) of benthos collected in Robinson Iwpoundment , Januvary bDecember, 1975

STATIONS

A-} A-) €1 €-3 -1 B-3 -1 E-) ; F-5 G5
fan, 1.99 U.73 1.49 1.948 1.98 2.06 2.13 .58 2.54 2.19 J. 16 2.03
Feb . 2,22 0.72 9 2.23 }.72 2.17 1.22 1.79 1.07 2.712 2.88 i.in
Mar | g .29 i.87 2.86 2.01 1.7} i.%/7 1.78 2.22 .0 ). 22 2.56 ). 92
Api 2.82 2. 10 . 11} 2.6l 1.73 2.18 1.20 2.13 2. N 2.88 .10 .91

v

May 2.98 .49 2.56 1.63 2.27 2.95 2.35 2.62 2.99% .01 2.62 3.62 ©
Jun. H. 81 2.10 1. 18 1 51 .73 2.89 2.69 2.47 2. % .10 N D 2.719
Jal , ). 04 i.06 2. 10 0.64 1.45 2.40 0 1.G0O 2.91 1. 19 115 1. 56
Aug . 2.17 .53 M v.87 i.14 2.99 0.15 1.39 2.2 §. 5 2.52 2.98
ey 2.01 1.45 1.71% 0. 44 i.78 2.23 0.0 0.47 2.-2% 1.90 1.45 2. 718
et 2.89 : 48 1.41 . 10 0.74 By 0.0 0.82 2.56 1.55 2,710 2.73
bov, 1.0 i 1.20 1.84 1.74 1.09 1.88 1,70 2.70 2.710 1.9i 2.45 3. 90
Dec. R e 1.44 2.81 2.02 2.2 2.62 2.05 2.28 2.91 2.32 1.99 4&.21







Table 85.3.1 Reptiles collected and/or cbserved at Robinson lzpoundment
and Black Creek, Aug' st 19/« through May 1976 (Nomenclature faollows

Conant, 1975)

Scientific Name Comson Name

Asudtic and Semi-acuatiz Species

Chelvdra serventing Snapping turctle
fternotherus odoratus Stinkvwot

Clemmvs guttata Spotted turtle
Chrrsemys scTipta scriptad “ellowebellied turtle
Chrysemvs concinng conciana River cooter
Chrysemvs rubriventris Red-bellied tur:l
Deirochelvs recicularia reticularia Eastera chicken
Nacrix fasciata fasciata Banded water snake
Natrix ctaxispilota Srown water snake
Agkistrodon piscivoruys piscivorus Eastern cottomnmouth

Terrestrial Svecles

ilerrapene carcling carclina Castern box turtle
Anclis zarolirsnsis carolinensis Green anole
Cnemidophorus sexlineatus sexlineatu Six~lined racerunner
Eumeces fas-.atus Five=lined skink
Hetar-jon platyrhinos Eastern hognose snake
c.uluber constrictor Black racer

Ooheodrvys aestivus Rough green snake
Elaphe obsolets obsoleta 8lack rat snake
Lampropeltis getulus getulus Zastern kinlsrake
waiolopisma laterale Ground skink

i - - -
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arough February 1976

»n

ro

darmal species ocbserved at Robinsen Impoundmeat

.

O Pidelptis marsuni 13
possum idelphis marsupialis

Starmese mole (Condviura ~rlacata

— —

Fssiarn ceottontaill (Svivilagus floridanus)

+sTay squir.r! (Sciurus carolisensis)

Beaver (Castovr canadensis)

Cottom rat (Sigmodou hisoidus

Huskrat (Ondatra zibethica)

T

Norway rat (Rattus norvegicus

e

o
-
[+
=
<<
e
—
*
o
”~n
.
.

orey fox (Urocyon cinerescargentu

Raccoon (Procvon lotor)

Mok (Mustel!a vison)

Strived Skunk (Mephitis mephitis)

tter (Lutra canadensis

- o ’ Nl s md Y gt wod w4
wnifetall dear (VGQoCli.eus virzinoi us
o LA AL T 1A 2R

and Black Cr
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Scale Transect |

4 - 1 - l -
figure 1., Robinsen Impoundment and 3lack “reek samp ling tTanseets,
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