f

UTILITY HMoel LAy

-~ \
$1TH KO0 -

ENCLOSURES

| o
A

L




e e e s e

Aquatic Resources Questions

Enclosed are the Cook Nuclear Plant 31u(a) and 316(b)
demonstration, the supplemental 316(b) report, and the firal
agquatic impacts study repert from the Great lLakes Research
Division, University of Michigan,
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Response: Cook Nuclesr Plart has two discharge points to Lake
hichigen; Outfalle 001 end 002 sre the condenser cooling water
discharges for Units | end 2, respectively. Cook Nuclesr Flent has
interval wmonitoring requirements for Outfalls OOA, O0B, wnd 00C,
which are the Unit | Stespr Generstor Blcosdown, Unit ¢ Stesn
Geverstor Blowdown, and Hesting Boiler Blowdown, respectively.
Outfells OOA, OOB, snd 00C discharge to Lake Michigan vie 001 and
002,

The initdial NPUES Pernit issued December 27, 1974, included 041 &
Gresse effluent limits for Outfalls 001, 002, and 003 (Outfall 003
is & delcing discharge comprised of effluent from 001, 002, or both
001 and 002 and is monitored st the dischorge bay for Units | or 2,
o8 appliceble). 011 & Gresase monitoring requirements were moved
from 00), 002, sand 003 to Outfells OOA, OOB, snd O0OC when the
pernit wes reissued on September 19, 1985, snd were finelly deleted
altogether after ove yesr of monitoring showed no likelihood of O1i
& Grease being discharged,

A pH effluent limit for Outfells OOA, 00B, snd 0OC esteblished in
the 1974 permit wes deleted ir the 1985 permit since pH sdjustwer!
18 nesessary to prevent fouling of the hester tubes and the flow
from O0A, O0B, and 00C is insiguificent compared to the flow frow
Outfalls 001 end 002; therefore, when co-uingled with the
circulating water flow, no change in pH 1s detected,

Iren snd copper effluent limits for Outfells OOA, O0B, and 00C
estoblished in the 1974 permit were deleted in the 1985 permit
since these discharges are considered lov-volume wastes, and iron
and copper effluent limite sre not applicable.

Re: Trend snslyses of discharge wonitoring data and correlation
with aquatic resources monitoring

Kesponse: Aquatic ecological studies desigved to determine the
effects of construction and operation of the Cook Nuclesr Plant on
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Lake Michigen began in 1972 snd were completed in 1982, Unit | was
put inte commercial operation in wid-1975 and Unit 2 in late 1978,
The squatic ecologicel studies identified the thermal component of
the Cook Nuclesr Plaot discharges as having an impact on the
squatic biote, No lepscts were detected from chemical discharges
such e the fotermittent chlorinacion, The thermel discharge
effects ore discussed in the response to Questions 5 and 7,

Ret Summary of the types and vumbers of aquatic organisms
entrained or tmpinged with seasonsl snd snnual patterns

Mesponse: Entrainment end impingement sewpling was conducted at
Cook Nuclesr Plant from Jenusry 1, 1975 through December 31, 1982,
The details of these studier have been described in various reports
published by the University of Michigan, Grest Lakes Research
Division. A summary of the entrainment and impingement study
results are presented 1o various chepters of the final study report
(Rossmann 1986), Entrainment ssmples were collected for
phytoplankton, zooplenkton, mecroivvertebrates, end
ichthyoplankton,

Phytoplsukton eutrsinment ssmpling wes conducted from 1975 through
1982, Semples vere collected from the plent intake forebay and
discharge forebsy, Semples were snalyred for chlorephyll s, b, #nd
¢; pheeophytin 8; end pheeophytin a/chloropnyll & ratio. Semples
were also collected for cell identification snd enumeration, One
peries of tests were conducted to estimate primery production using
the corbon-l4 uptake method. Phytoplenkton were lumped into major
groups: coccoid blue-green; filsmentous blue-green; coccold green;
filementous green; flegellate; pennate distom; centric diston;
desmid; ond other for most long-terwm and oversll analyses. All
counted cells were usually identified ot least to gevus., The cell
counit; species composition and diversity; chlorophyll a, b, and ¢;
phaecophytin &; and phaeophytin a/chlorophyll » retie all indicated
that there wos no power plent-related effects resulting trom

entrainment. The carbon-14 uptake tests showved primary preduction
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was reduced sfter plant entreinment by between 16X to 76X The .
ecologicel significance of this reduction could not be deternined,
Chlorophyll content of the cells wee not decressed, so potential

for cell recovery existed (Rossmann 1986 - pages 87-168),

Zooplankton were sempled for determination of the number per unit

volume, species, and survival rate upon plant passege. Tuo

replicote ssmples were collected once esch month, Replicate |
samples were pumped for one minute at dewn, voon, dusk, end |
nidnight, Semples were drawn frow the intake snd discharge bays of

both unite,

From 1975 through 1982, billions of rooplankton each month paseed
through the plent. Monthly estimetes for two-unit operation ranged
from about 250 vo 1000 x 10% frem Januery through April and in tome
yesrs May up to 5,000 to 20,709 x 10® between the months of Jur:
through December. The aversge concentration of zooplanktou betveen
1979 and 1982 wes 23,915/n® and reanged from 1,414/u® to 96,730/n’
Species composition and sbundence was very similar to composition
and sbundance wessured on ssmples collected from the lake. Table |
shows the species list for zooplenkton collected from Southesstern

Leke Michigen during the squatic ecological surveys (Rossmenn 198¢

- page 176),

Mortality retes for entreined rooplenkton veried from species to
species. The celancoid copepods, especislly fmmature animels,
shoved the highest mortelity re’ w, up to 9.56% higher in the
discharge compared to the intske. Disptomus, Eurytemora,
Limnocalarus, end Daphnis genera show the highest rotes. Other
rooplankton epecies show no steatisticel significant difference

between the intake and discherge ssumples.

Over the study period, rzooplankton abundance decressed. The
decrease weas observed at the control stations as well as the

trestment gtations., No seasonsl or snnual changes in gooplankton

populations were ettributable to the construction or operation ol




the Cook Nuclesr Plant except for the sres within the thermal plume
(Rossmenn 1986 - pages 169-205). The zooplankton tended to
concentrate nesr the surfece within the thermal plume and the
bottom withio the first fev hundred meters from the discharge jets
vere devoid ol epibenthic zooplankton,

Macroinvertebrates sre entrained and impinged at Cook Nuclear
Plent. Both types of impact were eveluated during the aquatic
ecologicel study -~ 1973 through 1982 (Rossmenn 1986 « pages
207-283). Entraioment ssmples were collected from two locetions in
the intake forebay snd one sample from the discharge bay, These
gomples vere collected over a 24~hour period, divided into four
equal parts: dawn to noon; noon to dusk; dusk to midnight; and

ght to dawn, Semples were collected . eekly from June through
August end twice monthly from September through May,

lupinged macroinvertebrates were collected daily from esrly 1975
through early 1976 and every fourth day from then through 1978.
Samples were collected on 614 deys in all. All semples were
obteined by sorting creyfish, the only meciofovertebrate impinged,
from the debris and fish collected in the screen wesh basket.

Esiimsted snnusl fmpingement rates ranged from 7,625 in 1978 to
16,151 4n 1975. The impingement rate decressed during the stady
period. The downwerd trend is believed to eiabilize. The
significance of the creyfish entraioment rate is not known. The
riprap eround “a¢ 1. teke structure provides the habitat for the
crayfish., (irhcat ¢ e riprep, there would be no crayfish in that
portion of ‘.oke Mic igan.

Estimstes of arnusl entrainment rates of invertebrotes were made

for Pontopr:eis hoyi, Gemmerus spp., Hyalells azteca, Mysis

relirt= and Asellus s~ ¢ All other species entrained were
collected too infrequ =t'y r in too low numbers to conduct

stetisticel analyses.



Diel variability in entrapinment was strong iv wost of these five
taxa., P. hoyi and M., relicts entrainment rates were highest in the
dusk-to-midnight and midnight-to-dewn sswples. P, hoyi entrainment
rates were sbout four times higher, and M. relicts entrainment
rotes weve nearly eight times higher at night then in the doytime.
Asellus spp. were entrained only siight] * more frequently at night
compered to dey semples. Cammarus spp. and H. sztecs were
entreined slightly more frequently in the deytime compared to the
night,

There were strong seasonal variations in the annuasl psattern of
benthic invertebrate entrainment rates. Fall and winter were
months of highest entrainment rates. P. hovi end M. relicte
entrainment rates were highest in December snd January, with
smeller pesks in August ond September. Most benthic invertebrates

were entrained in e similar sessonal pattern,

P. hoyi end M. relicte entrainment represented 17.4% of the
estimated anousl benthic invertebrates entrainment, as mea: ured by
number per cubic meter of water entrained. Entreined benthic
invertebrate concentrations renged from 0.0484 P, hoyi/m®, 0.0253
M. relicts/m®, to 0.5591 total benthos/w® on en ennusl sverage
basis.

The ennusl entrainment losses of P. hoyl were compered to the lake
bottom populstion densities near Cook Nuclear Plant as & means of
assessing impect, 1o the study ares nesr the plant, F. hoyi
densities were an average of 2,209 orgenisms/m®. At that average
density, 0.09 km® of lske bottom would produce the 1,97 x 10°
individuals estimated to be entrained esch year. This loss was not
considered ecologically significant (Rossmann 1986 - pege 225).

Fish impingement and entrainment at Cook Nuclesr Plant was studied
from late 1974 through December 1982, Entrainment samples for
ichthyoplankton were collected, Samples were collected twice per

month except in June, July, and August when samples were collected



once to twice & week to coincide with peak fish spawning activity,
Three ssmpling locetions in the intake forebay and one from the
dischorge bay were sampled for 24 hours, using & disphrage pump.
Sewples vere divided into four parts -- dawn to noon, noon to dusk,
dusk to midnight, and midonight to dawn (Rossmann 1986 - pages
285-351).

Semples were processed to determine species, size frequency
distribution, end concentiation (number per m® of water filtered),
Lerval fish keys were aveilsble or were developed os part of this
study to sllow for the fdentification nearly all larvee collected.
Egge could not be identified with certainty; however, ressonsble
sssumptions wvere made based upon size end other physicel
characteristics and time of collection correlations with known

species spawning sctivity (Rossmenn (986 -~ pages 289-260).

Kearly 750 willion fish larvee were estimated entrained through the
Cook Nucleer Plant. Ninety percent of the larvee were salewife
(74,34%), spottail shiner (9,00%), rainbow smelt (4, 79%), end
yellow perch (1.79%). About 7.5% of the lervee were in too poor
condition to identify even to Femily. Less than 0.1% could not be
identified and less than 0.67% could be fdentified to genus only,
sculpine, minnows, coregonines, snd derters, The remaining 1,943
vere made up of these nine species: trout-perch; Johnny derter;
slimy sculpin; mottled sculpin; common carp; ninespine stickleback;
quillback; burbot; snd deepwater sculpin (Rossman 1986 - page 297).
Table 2 is & summary of the entraioment for 1975 through 1982,

Fish {wpinged on the fntske traveling screens were collected every
dey and preserved for enelyses. During 1975, all fis! collected
were identified to species, weasured, veighed, and examined for
sex, gonad condition, presence of food, disease or'pOtauitoc. and
physiral damege. In 1976, these weasurements and examinations were
made on fish collected every fourth day, end all other davs
lmpingement was bulk weighed. The ratio of the monthly total of

every fourth day weight to totsal fish weight was used to estimate
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shorevard migretion of fish seeking the warmer shore water
temperstures, Fall peaks are caused by the young-of-year fish
resc..ug # size large encugh to be impinged on the traveling
screens rather than entreined through the plant,

Couses of chenges of {fmpiogement rate for individusl species or all
fis", in general, include changes in circuleting water system flow
volume (large incresses in some species were attributed to the
change from one-unit to two-unit operstion, which resulted in 1372
incresse in water volume), the spriong thermal ber (slevives snd
other species concentrated shoreward of the therwal bar and vere
wore susceptible to impingement, yesr-class strength (alewvife,
spotteil shivers, yellow perch, and rainbow swelt all hed high
{mpingement yesrs coused by & particularly successful spswn),
upwellings (cold water brings cool-adaptsd revcles, like bloster
sod rainbow smelt, near the inteke structures), and storms (s large
storm caused extrenmely high alevife fmpingement in 1980),

Re: Describe changes in squetic habitat and resulting changes to
squatic biots in the vicinity of the plent since the Opevating
License was issued

Respovse: No slterstions to squatic habitst heve been made in the
vicinity of Cook Plant since the Opersting License was issued.
Changes to the squetic habitst resulting from construction and
operation sre described in response to (Questions & and 7.

Re: Describe other nesrby woter uses and hov plant fwpacts have
sltered thope uses

Response: Nearby weter uses in Lake Michigen nesr the Cook Nuclear
Plent include power and sail bosting, swimming, sport fishiog, and
drinking wvater source. Only sport fishing has & significant
potential for impects from construction and operation of the plant,
Boating is not affected because there is no obstructior or

impairment to boating sssocieted with the submerged intakes and



discharges, Svimming st public end private beaches north end south
of the plant are not impacted 10 any way by the plent. Drivking
water supplies are not affected since no harmful chemiculs in
hormful amounts sre discherged to Leke Michigen from Cook Flant,

Sport fishing hes thy potentisl to be fmpucted by the construction
end operation of Cook Plant in positive and negative wavs,
Positive impocts include the concentrating effect the ware water
discharge hes oo some species during certaio times of the yesr and
the habitat provided by the riprap scour beds sround the inteie and
discherge structures. Negotive impscts include the lozs of sport
fish end forage species due to impingement snd entrainment and the
svoidance of the thermal plume by some fieh during some times of
the year, Annually, Cool Plent impinges between 500 and 1000
salmonid species (coho and chinook selmon and lake, rainbow, and
brown toout). These are highly priz~ sport fish. This rete of
{fmpingement was not considered & significent impact on the sport
fishery by either the University of Michigen, Great Laves Kesearch
Center (whe concucted the study), or the Michigsn Department of
Neturel Resources. The large tumber of alowives, which sre an
tmportant component of the coho and chinook sslwen diet, vere
believed by the Michigen DNR to have & negative impect ou thne
growth rate of the prey species, The ac.usl totel contribution of
Cook Plent to the cropping of the sonusl production of the alewife
population in the entire lake was calculated at o few one
hundredths of & percent.

¥ield coatch date from the stendard series sompling using tvevis,
gilinets, and seining conducted from 1973 through 1982 showed that
22 of the 59 species of fish collected vere affected by Cook Plant
operetion and construction, Impacts resulted frou‘ﬁl) attraction
to the scour Led riprap, (2) attraction to riprep, structures, and
current, (3) svoidance of plant sres caused by coustruction
sctivity, dredging, and discharges, snd (4) svoidance of discharges
or reduced svundsnce due to impingement and entrainment mortality.

Spottail shiner, trout-perch, and vellow perch were less abundent
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at the Cook Plant stetions than the control station, Trout-perch
populetions were probably reduced by yellow perch predation and
power plent entrainment. Spottail shiner snd yellow perch msy have
Leen imj.cted by impingement, slthough the yellow perch results
wvere smbiguous., Trawl dets snd two years of gillnet dete were
significent with fewer fish ot the Cook Plant station, Gilloet
dets for other plant operstion showed significently more perch at
Cook Plant than at the control mtaticn, Werm water and food
eveilability sppesred to sttract brown trout, common cerp, end
glzzerd shad, Johony derters, leke trout, end slimy sculplns were
attracted to the riprap Loognose sod common suckers sppesred to
svoild the construction ares (Rosswsnn 1986 - pages 109-318),
lumediste and noticesble fmpscte to the sport fishery from these
impects were limited to the incressed sport fishiog activity around
the riprap snd intake end discherge structures, Yellow perch,
which were sirongly sttracted to the riprap for food, spewning
hebitet, end refuge from storm sctivity, wes the fish most
frequently sought by fishermen,

Re: Describe other sources of impacts on squatic resources thet
could contribute to cumalative impacts

Response: Cook Nuclear Plant is locsted on the southwestern shore
of Loke Michigen, well swey from other mejor sources of water
pollution that could contribute to cumulative effects, Neasrby
cities sre relstively smal! and have adequote sewage trestment
facilities, The St. Joseph River, which enters the lake about 20
miles narth of the plant, has good weter quality, Waoter quality
problems from the St, Joseph River sie diluted by the lake before
reaching the plant, land {s developed for industry, private
residents, and sgriculture in Berrien County. However, non-point
source runoff appesrsn to be, at worst, & small problen.

Re: Provide copies of Section 316(s) and 716(b) Demonstretion

Reports

% if-



Response: Enclosed sre:

TTA. 1980, Summary Report Comparing the D, C, Cook Thermsl Flume
Messurements with Model Predictions. Tech, Raport from ETA
Engineering, Inc, Chicago. 49 pp.

This report comperes the thermal plume mapping by ETA
Evginsering with the thermsl plume wodeling conducted for the
Operationg License epplication, The fleld-messured thermsl plumes
verified predictions wade of the thermal plume. Field plumes
tended to be sbout half the volume of predicted plumes but good
sgreement for plume areas,

Anon, 1979, Supplemental Report Demonstrating Complisnce with
Section 316(k) of the Clesan Water Act. Volumes I end 11, Indisna
Michigan Power Company submittal to Michigsn Weter Kesources
Commigsion, (129 pp., Vol. 1) (Appendices A & B, Vol, 11).

This report to the Michigen Water Resources Commission Staff
is & supplement to the 316(a)/316(b) report submitted to the
Commission Steff on January 1, 1977, Additionsl data on fish
{wpirgement and ichtbvoplankton entrainment is included in this
report, The most significent portion of this report is the
economic and engineering fessib?lity of modifications to the
existiog intake structures st Cook Plent to reduce fish impingemont
ond entrainment,

Anon, 1977. Report on the Impact of Cooling Water Use at the
Donsld C. Cook Nucleer Plant, Indiena Michigan Pover Cowpeny
submittal to Michigan Water Resources Commission. 194 pp.

This report is the Indiona Michigan Power Company 316(s) end

216(b) report to .e Michigan Water Resources Commission for the
Cook Nuclear Plant,
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NUMARC Question 3 Response
Case A case 8V (3)  case /¥
Typical Planned An ISI Largest Single
Outage Outage Outape Workforce
3.1 Outage Workers (Equiv. Man-Years)
3.1.1 refueling task workers 4.5 4.5 5.8
3.1.2 routine maintenance workers 63.4 111.2 151.2
3.1.3 major plant modification er 2.9 39.6 39 6
refurbishment workers
3.1.4 total, entire outage workers i58.8 290.4 728.8
E
g 3.2 Outage Details
{ 3.2.1 1length, days 81 325 325
!
E 3.2.2 month/year start - finish 31/89-7/89 4/88-3/89 4/88-3/89 :
|
: 3.2.3 cost, k§ 9,110 26,758 139,758
;
E 3.3 Occupational Dose (man-rem)
i
: 3.3.1 refueling task workers 25 25 0 :
: 3.3.2 routine maintenance workers 35 210 215
i 1.3.3 major plant modifications or 95 &0 430
E refurbishment workers
)
3.3.4 rtotal, entire outsge workers 260 345 745
NOTES :
(1): Manpower estimates for both Case B and Case C are based upon the 1988-1989 Unit 2

Outage. This cutage combined a refueling, 10-year in-service inspection (IS1) and
steam generatois replacement project; and was our largest work force outage.

(2): Case C includes a longer refueling time, 35 days versus 28 days for Case B.

(3} Occupational dose in Case B is based upon the 1985 Unit-1 1S1 outage.
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4. To understand the plant‘s fiscal importance to specific

Jurisdictions, for 1980, 1985, and the latest year for which
data are available, estimate the entire plant's taxable
assessed value and the amount of taves paid to the state and
to each local taxing jurisdiction,

Response :

Assessed Taxes

Value Patd
1980 $365,600,700 § 7,028,240,32
1985 474,155,300 10,810,094 .11
1989 519,990,300 12,638,325,77

includes nuclear fuel, excludes Visitor Center.

cioecon ostions for Cas tes
Taxes
These questions are asked to validate information obtained from
local government sources or to obtain information if local
governments fail to provide it,

L What types of local taxes must be paid on the plant and
property?

Response .

Property taxes on real and personal property.

2, To what jurisdictions are these taxes paid?
Response:

Lake Township, Berrien County, Michigan.

3,  What typas of state taxes must be paid on the plant and
property?

Response !

None .
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Response:

The answer is the same as number 3 above. Trends and
availability of new technologies will be followed and may be

used. New products or processes such as incineration or
solidification of resins with specialized products may be pursued.

R Do you anticipate the need to acquire additional land for the
storage of LIRW for the operating lifetime of the plant,
including a 20-year period of license renewal? If so, how
wucy land? When would this acquisitior. occur? Where? (if
answer is "yes" K6 3-4 sentences.)

Response:

No future land purchases are anticipated to help manage
radioactive wastes,

6. To provide information on the timing of future low-level
waste streams, if you answered yes to question #5, over what
periods of time are these activities contemplated?

Response:

Not applicable.

7. Do you anticipate any additional zomstruction activity
onsite, or immediately adjacent to the power plant site,
associated with temporary LLRW storage for the operating
lifetime of the plant, including a 20-year period of license
renewal? (yes/mo)

Response:
Yes.
8. 1f you answered yes to question 7, briefly describe this

construction activity (e.g., storage arcas for steam
genevator components or other materials exposed to reactor
environment) .



