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Omaha Public Power District

1623 HARNEY & OMAMA NEBRASKA 68102 »+ TELEPHONE 538.4000 AREA CODE 402

August 1, 1579

Director of Nuclear Reactor Regulation
Attn: Mr. Robert W. Reid, Chief
Operating Reactor Branch Nc. 4

U.S. Wuc’ear Regulatory Commission
Washington, D.C. 20555

Re: Docket Wo. 50-285
Gentlemen:

The Omana Public Power District submitted an Application for
Amendment of Operating License dated May 4, 1979, requesting that
Appendix B of tne Fort Calhourn Technical Specifications (Nonradiological
Environmental Specifications) be deleted. All of the monitoring
requirements and discharge limits contained in these Technical Specifications
are contained in the stations National Pollution Discharge Elimination
System ("NPDES") permit with the exception of seven components.

Of those seven components, impingement and ichthyoplankton have been
Studied under the conditions of the {PDES permit and these studies are no
longer required by the WNPDES permit. Another one, the thermal plume, was
studied by the District under the Nebraska Department of Environmental
Control ("DEC") State Certification Program prior to the implementation
of WPDES and was not included in the permit. The DEC did not deem it
necessary to include the remaining four components, AT, periphyton,
macroinverteorates and fish to determine the plant's acceptability under
Section 316 of the Clean Water Act.

In summary, tne District has satisfied the DEC as the appropriate
authority conceming its monitoring program and, therefore, the annual
cost of 384,000 for the additional monitoring programs required by the i{RC
is unjustified.

In response to a request from a member of your staff, the District has
prepared a justification demonstrating that deleting all the nonradiological

water quality monitoring and reportinc requirements from Appendix B of the
Tecnnical Specifications will not result in any adverse environmental impact.
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Director of Wuclear Reactor Regulation
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This technical discussion is submitted without prejudice to the
District's position as expressed in its Application that all such
requirements are beyond the Commission's jurisdiction and should,
the;'efore, be deleted from the Technical Specifications as a matter
of law.

Sincerely,

T. E Short
Assistant General Manager
TES/KJM/BJH/sd

x¢: LeBoeuf, Lamb, Leiby, & MacRae
1333 New Hampshire Ave. Suite 1100
Washington, D.C. 20036
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Technical Specification Section 1.2

It is believed that the AT requirements as described in Appendix B
to operating license DPR-40 (Technical Specification 1.2) should be
removed. This recommendation is based on the result of the analysis
of the effect of delta temperature on the organisms entrained in Fo-t
Calhoun Station's (FCS) once-through condenser cooling system. Of
the populations studied (macroinvertebrates, zooplank:on, phytoplankton,
and ichthyoplankton), the ichtyyoplankton population nas been shown to
experience the highest pe-~centage of entrainment mortality (70%) (King, 1977).
"Worst case" estimates of total river effects have been made assuming 100%
mortality as well as the average measured level of 70%. Under both condi-
tions the effect on the total larval assemblage passing the station has
been estimated to range from 2.6% (King, 1977) to 5.96% (Omaha Public Power
District, 1976). Larval fish entrainment data was presented to the State
of Nebraska Department of Environmental Control (DEC) in compiiance with
the station's NPDES permmit.

As a result of their evaluation, no further ichthyoplankton moni-
toring was required under the conditions of the station's NPDES permit.
The District believes that no impact in addition to the 5.96% on the
ichthyoplankton will result from the elinination of the AT requirements.
Qur judgement is based on the fact that entrainment mortality greater
than 100% cannot be achieved and that the plant operating conditions are
not expected to change.

Currently, the plant operates with 360,000 gpm of circulating water
supplied by three cisculating water pumps. Under full load (431 Mie) aT
ranges from 19 to 20°F with the three circulators in service. These
temperature conditions will not change unless a circulator malfunction
is encountered. Under two circulator cperation, where water flow is
reduced to 840,000 gpm and unit efficiency is sacrificed, AT could
approach 30°F. It is expected this temperature condition would be of
short duration, however, if it occurs due to the need to restore full
plant capability, Plant load would be reduced under any circumstances
to maintain compliance with the effluent's thermal maximum described in
Technical Specification 1.1, which is also part of the station's NPDES
permit.

Due to the brief period of exposure (2 to 3 minutes) to elevated
temperatures at Fort Calhoun Station, the effects of plant entrainment
on the zooplankton, phytoplankton, and macroinvertebrate populations
has been negligible. Maximum total river effects for zooplankton have
been estimated at 0.6% (Rodgers, 1977); for macroinvertebrates at 0.6%
(Carter, 1977); and for phytoplankton at <0.4% (Kline, 1977). Due to the
fact that the plant will continue to operate under the current circulating
water conditions described earlier and that the plant will continue to
be in compiiance with the NPDES imposed thermal maximum on the effluent,
no significant increase in total river effect is anticipated.

In our judgement, there will be no adverse environmental impact as
a result of removing the AT requirements from the Technical Specifications.
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Technical Specification Section 2.1.2

The Technical Specification to monitor the thermal plume at Omaha
Public Power District's 481 electiical gross megawatt Fort Ca.houn Station
Unit No. 1 is based upon the Mixing Zone Statement which was . part of
the Nebraska Water Quality Standards adopted by the Nebraska Envircnmental
Control Council on June 19, 1972. The incorporation of the thermal plume
monitoring into the Technicai Specifications was to insure compliance
with the State of Nebraska's Water Quality Standards. Temperature monitor-
ing would determine the physical dimensions of the thermal plume under
fluctuating Missouri River flow and variable operating conditions of the
station. Compliance with the Mixing Zone Statement would be determined
by thermal plume monitoring.

.

The original intent to satisfy the 1972 requirements has become ob-
solete due to the promulgasion of the revised Water Quality Standards
issued effective June 30, 1976, and amended September 26, 1676, aud
December 27, 1976. This new set of standards exempts effluents “rom
. mixing zone requirements as were specified in the 1972 regulaticns. The
" change in the Water Quality Standards was based on the implexmentation of
regulaticns by the Envircnmental Protecticn Agency under the authority
of the Federal Water Polluticn Contro. Act. These regulations made ther-
mal effluents illegal with the exception of units as specified in the
Code of Federal Regulaticns (40 CFR Part L423) that are smaller than 500
MW or wvere in service before January 1, 1374, These units did not have
a thermal effluent limitation. Fort Calhnun's thermal discharge to the
Missouri River cperates on National Pollutant Discharge Elimination Sys-
tem Permit No. NEOOOOL1S and has as its only temperature requirement a
thermal maximum,

In support of the deleticn of this Teshnical Specification is the
extent of the data generated, that demonstrates plume configurations
under commonly occurring plant cperating and river flow conditions.
Thermal plumes were conducted when flows ranged as low as 14,000 efs to
as high as 67,000 e¢fs. Since the Missouri River is characterized by wide
variaticns in river flow, the menthly thermal plume mappings are indica-
tive of these flow patterns. Flows recorded by the U. S. Ceological Sur-
vey (USGS) at Omana, Nebraska during the five-year study pericd ranged
during the vinter months from about 10,000 cfs to 22,000 cfs. Five ther-
mal plumes vere mapped, representing these winter flow conditions. Data
from three of these five plumes was collected by aerial infrared scanring
due to the fact that hazardous winter conditicns and heavy ice flow
generally inhibited thermal measurements by boat. During the spring and
summer months, the USGS recorded river flows ranging from 30,000 to 50,000
¢fs. Thermal plume measurements were taken on 26 cccasions which repre-
sent this range of conditions. Occasional peaks in flow beyond 53,000
cfs were recorded by the USGS and five thermal plumes were taken to re-
present these conditions. The thermal plume data collected is tyoical
of Missouri River flows as recorded by the USGS during the five-year
study period.
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Although Technical Specification 2.1.2 requires monthly thermal plume
surveillance for at least the first two years of plant operation, surveil-
lance has continued since 1973, and currently there is five years of data
which has been collected by Omaha Public Power District, the Nebraska State
Department of Environmental Corntrol (DEC,, and Texas Instruments, Inc.
Aerial infrared temperature recordings were taken by Texas Instruments.
Surface and triple depth plume data was collected throughout the five
year study. This data indicated that the magnitude of the thermal plume
dimensicns is dependent primarily upon percent power (total BTU's of heat
discharged), Missouri River flow, and circulating water discharge flow.
Under all conditions tested to date, a zone cof passage for the movement
or drift of fish and aquatic biota has been maintained. This was docu-
mented in the District's Five-Year Feport which has been submitted to
the Commissicn omn July 24, 1978.

.~

Ancther requirement which was incorpcrated into Technical Specifi-
cation 2.1.2 was the development of a mathematical thermal plume model.
The modeling concept was intended tc mathematically predict the dimensions
of the thermal plume so that compliance with the Water Quality Standards
could be estimated under the varying plant power and river flow ccnditionms.
It is believed by the District that development of thecretical modeling
for a predictive estimate of the nature of the thermal plume has lost
significance from its once intended'purpose. The extensive accumulaticn
of thermal plume data over five years has eliminated the need for model-
ing. Eigh, average, and low river flow plumes have been recorded, such
that the nature ¢ € the Fort Calhoun Station's thermal plume has been
¢learly defined. The biological influence of the thermal plume has been
monitored throughout the five year study and was reported upon in the
Fort Calhoun Staticn Unit ¥o. 1 Five-Year Report previously submitted
to the Commissicn. The operation of the Fort Calhcun Station has had
minimal effects on the availability and composition of phytoplankton,
zocplankton, and macroinvertebrates in the drift of the Missouri River.
The impact of the station on the distribution and abundance of forage
fish has teen negligible.

Due to the fact that there are no current thermal plume regulations
at the Fort Calhoun Staticn, and because there exists a well documented
record of thermal plume, it is the District's belief that thermal plume
monitoring should be discontinued. It is also the District's opiniocn
that the purpose of thermal plume modeling has lost significance due to
the extensive data base generated.

Technical Specificaticn Section 2.2

) 4
It is recommended that Technical Specification 2.2, entitled "Monitcr-
ing and Reporting on lLoss of Bicta by Impingement”, be deleted as a re-
quirement at the Fort Calhoun Station Unit No. 1. This ongoing surveil-
lance st idy has been continuing since May of 1973. All ta from 1973
through 1977 was compiled and repcrted ugon in the station's Five-Year

Report vhich was submitted $c the Commission cn July 24, 1978.
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The deleticn of this requirement is based upen the fulfillment of
the studies' specific objectives. The number, species, size, quantity,
and physical condition of fish and other aquatic fauna impinged on the
traveling screens were determined and reported. Daily samples were col-
lected at nocn (42 hours) end midnight (#2 hours) from May through
September, and at nocn only (#2 hours) from Octcber through April. A
total of 2,345 hourly samples was collected during the 56-month study.
In addition, 24 hour impingement studies were conducted on 29 cccasions
from 1574 through 1976 to determine diurnal impingement rates.

Freshwater drum and gizzard shad were the mcst common species im-
pinged throughout the study except in 1976 when channel catfish were the
second most common fish collected. The size of the impinged fish were
generally less than 100 am in length. Approximately 50% of the fish
sazpled were recorded as dead, although the annual percentage classified
as dead ranged from 30.7% in 1976 to 73.%% in 1974. Of the two major
species impinged, gizzard shad had the lowest percent of individuals
classified as alive (28.3%) folloved by freshwater drum (38.2%). The
survival rate, classified as alive, for c» nel catfish was T1.8%.

- "variaticns in the rate of izpin.ement was related to the natural
variability in water temperature, s7awning and recruitnent success,
seasonal distribution and abundsn.e of fishes, ane ~_aur.'led river
flows. A compariscn of hourly and 24 hour studies indicated . .at the
daily studies provided an accurate estimate of monthly impingement rates
(King, 1978)."

By projecting the mon’ uly . jpingement rates, it was estimated that
approximately 500,000 fish were impinged at the Fort Calhoun Staticn frem
May, 1573, through December, 1977. The impact of the removal of these
fish can be put into perspe ‘ive by analyzing fish populatiocn data col-
lected in the vicinity of the staticn. Studies conducted by NALCO En-
vircnmental Scieices near the vicinity of the Fort Calhoun Staticn has
shown no modification in the fish population's total size, relative
species composition, or age-class distribution such as to be attribut-
able to impingement losses. Based upon catch rate and the size of fish
near the station, changes in the fish community have not been ncted.

The numerical catch varied substantially among years, but species rela-
tive abundance was similar from 1973 through 1977. The combined average
catch per unit effort (CPE) for the five most abundant fish caught by
electroshocking was consistently higher at locations on the Iowa shore

than at locations on the Nebraska shore. The secticns sampled alcng the
Iowa shore included quiet water habitat behind wing dikes, which provides
better resting and feeding habitat than the channelized cutting bank
babitat along the Nebraska shcre. The CPE downstream of the thermal dis-
charge on the Nebraska side of the river was higher than the upstream
Nebraska side locaticn which indicated that fish generally did not avoid
the area of thermal influence. The average size of fish collected through-
out the five years was quite uniform indicating fish stocks have nct been
reduced, Hesse & Wallace (Nebraska Game & Parks Commission, 1576) repcrted
that little effect could be attributed to the cperation of the statien.
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As previously stated, the majority of the fish impinged at the Fort
Calhoun Station were generally less than 100 mm in length representing
the young-of-the-year fish. Under natural conditicons, young-of-the-year
fish have high mortality rates (»>90,0%) (Marcy, B, C., Jr., 1974).
Although natural zortality coupled with lish losses due to impingement
may reduce the juvenile population, the overall effect of impingement
at the Fort Calhoun Station appears to be minimal, Few adult fish are
impinged and are thus left in the natural environment for breeding pur-
poses. Five years of fish populaticn studies indicate no alteration in
the abundance and diversity of fish near the station. This is a strong
{indication that the losses due to impingement have not affe tad the
Missouri River tishery eccosystenm.

Apcther consideratiocn for deletion of this menitoring . 2quirement
is based ypon an evaluaticn cof the impingement data by the Nebraska
Departzent of Envircnmental Control. After a review of the Intake
Monitoring Repert for the Fort Calhoun Statiocn, produced in compliance
vith NPDES Permit No. 00CCL18, they concluded that lcsses due to im-
pingement were within an acceptadle range and that further monitoring
vas unnecessary.

As a result of this five-year surveillance program, it was deter-
mined that nc long-term adverse changes have occurred in the eccsystea
as a result of plant operaticn. The District believes that the im-
pingement study is no lcnger needed and should be deleted as a Tech-
pical Specificaticn requirement.

Technical Specification Section 3.1 o

It is recommended that Technical Specification 3.1, entitled "Peri-
phyton, Macroinvertebrate, and Fish", te deleted as a requirement at the
Fort Calhoun Statiun Unit No. 1. This cngeing study consisted of pre-
operatiocnal investigations (1571-1972) and investigations conducted
vhile the plan® has been in operation (1974-197T7). All data from these
prizary, seccndary, and tertiary populations were compiled and reported
{n the statiocn's Five-Year Repcrt, which has been submitted tc the Con-
mission on July 2%, 1978. The request for deleticn of this requirement
is bdased upon the results of the data and the overall fulfillment of the
studies' specific objectives.

Periphyton and macroinvertebrate studies were conducted by three
separate groups (i.e., Environmental Protection Agency (EPA), Region
17, 1971-1072; EPA and NALCO Environmental Sciences (NALCO), 1974;
EPA, NALCO, and Ecslogy Consultants Incorporated (=CI), 1975; and ECI,
1976-157T). All biologizal collections were conducted by Omaha Publie
Power District (OPPD) with the excepticn of the ZPA which collected its
cwn samples,




Results of all periphyton and macrcinvertebrate monitoring studies
at the Fort Calhoun Station indicate that the station's thermal discharge
influenced the assemblages of these crganisms in the immediate vicinity
of the statis~, 100 feet downstream f{rom the thermal discharge. These
effects were localized and rarely statistically significant, After re-
vieving studies conducted by the Nebraska State Department of Environ-
mental Control on the Missouri River, the District believes that the
natural variations within these parameters in the Missouri River are
| greater than tae localized variations attributable to the thermal dis-

' charge Siochemical reaction rates are normally accelerated by ine-

creases in temperature. This was verified by higher productivity (based

] upon chlorophyll e values of periphytcn and biomass of macroinverteorates)
in the immediate area of the thermal discharge. Compariscns of pro-

ductivity levels further downstream ¢f the thermal discharge were com-

parable to upstream or unaffected river conditions indicating that the

increased Productivity was very localized in the immediate discharge

area.

. 3iomass analysis f{rom macroinvertebrates samples was normally greater

| at the most thermally effected zone except on certain occasioms which

[ ~pc. mally occurred during the hot summer mconths when temperatures wvere

| greater than 30°C. During these pericds, the locations upstreanm f{rom
the thermal discharge and 2,000 feet downstream of the discharge generally
exhibited higher biomass than the location aearest to the immediate dis-
charge 100 feet downstireanm.

Analysis of the periphytca community studied throughout the five
year program indicate an increase in chlorcphyll a and total pigment
values of samples located 100 feet downstream of the discharge. These
increases favored the production of certain bluegreen algzae, but no
significent effect vas detected on the structure of the periphyton com-
munity at this location when temperatures were greater than 30°C. Further
downstream from the immediate thermal discharge (2,000 feet downstream),
the periphyton community was similar to the uneffected location upstreanm
| from the discharge. The results ottained indicate that the thermal ef-
| fect was localized in the area of the immediate discharge.

| NALCO conducted fish population studies near the Fort Calhoun Station

N and noted that no changes had occurred in the fish community structure
pear the staticn. This conclusion was based upon catch rate and the size

of fish throughout the five year study, Alsc, Hesse & Wallace (Nebraska

j Game & Parks Commission, 1576) reported that little effect could be at-
tributed to the operaticn 2f the station.

In conclusion, the District believes that precperational and pott-
operational data provide sufficient evidence to show that the only ef-
fect the operation of the Fort Calhoun Station has caused upen the pri-
mary and secondary populations is localized in a small area at the im-
mediate thermal discharge frcm the plant. Also, the tertiary consumers
have not been influenced by staticn cperation as evidenced by five years
of fish populatiocn studies. The extensive data already generated indi-
cate no further need to continue monitoring as specified in Technical
Specification 3.1, It is therefcre recommended that this specification
; be deleted from Appendix B to Operating License DPR-L4O,
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chnical Specification Secticn 3.2

The ichthyuplankton entrainment study in the Missouri River near
the Fort Calhoun Station was i{aitiated in April, 1974, The goal of the
study was to evaluate the impact of staticn coperation on drifting lar-
val fish that were subjected to condenser and plume entrainment. The
study vas designed to fulfill monitoring requirements as specified in
Technical Specification 3.2 of Appendix B to Operating License DPR-LO
for the Fort Calhoun Staticn Unit No. 1 and to provide informaticn to
meet the station's NPDES permit. Accumulative results wvere presented
in the station's Five-Year Rupert, which was submitted to the Nuclear
Regulatory Commission as scheduled in July, 1978. Data on species com-
positiocn and abundance, horizental and vertical distribution, and viabi-
lity of larvae collected from the intake, discharge, and plune loca-
tions were, used to determine the impact of station cperation on the lar-
val fish community. The follewing discussion is an excerpt from studies
presented in the Fort Calhoun Staticn's Five-Year Report (King, 1978).

The larval fish assemblage in the Missouri River vas dominated
by freshwater drum, catostomids, carp, and Stizostedion sp.
Freshwater drum were the most abundant larvae ccllected, ccm-
prising from 43.7 (1974) to 88,2% (1977) of the total yearly
larval catch. Catostomids, including carpsucker (Carpiodes sp.),
wvhite sucker, buffalec (Icticbus sp.), and redhorse (Moxostoma
sp.) were the second most common larvae encountered. Combined,
freshwater drum and catostomids accounted for 95.4% of the lar-
vae ctcllected during the study.

The occurrence of larval fish in the drift followed similé:‘bat-
terns throughout the 5 year study. The sauger-walleye group
(Stizcstedicn sp.) and Catostomidae, primarily Ictiobus sp.,

were the dominant taxa in May and freshwater drum and catostomids,
prizarily Carpiodes sp., wvere dominant from June through July.

The relative abundance of larvae did not necessarily correspond
to the relative abundance of adult fish present in the vicinity
of the statiocn. GCame fish, including white bass, Leromis sp.,
yellow perch, Pomoxis sp. and sauger-walleye comprised less than
1% of the larvae collected. These fishes are either nest builders
or random spawners which lay adhesive or demersal eggs. Spawn-
ing characteristics combined with low relative abundance of adults
pear the station probably acccunt for the low occurrence of ganme
fish larvae in the drift. In contrast, freshwater drum com-
prised 3.9% of the adult fish in the vicinity of the station in
1977; however, 90% of the larvae in the drift were drum. Fresh-
vater drum are pelagic spawners (Davis 1959; Nelson et al. 1967)
which probably accounts for the high relative abundance of drum
larvae in the drift. Other fishes that are either random or
pelagic spawners whose larvae commonly occurred inm the Jrift in-
cluded carp, cutostomids, gizzard shad, and goldeye which are
common species in the vicinity of the staticn.

The horizontal distridbution of larval fish was determined on
each sampling date to estimete the percentage cof larvae that
were exposed to entrainment. Results of the transect studies
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{ndicsted significantly (p <0.05) higher densities along the
cutting benk of the river, adjacent to the station’'s intake
structure. Densities generally were lowest at the mid-channel
location. Larval densities near the filling tank varied but
vere generally similar to tnose at the mid-channel location.
Species composition was sinilar elong the transect.

The vertical distribution of larval fish in the Missouri
River has not been as extensively studied as horizontal dis-
triLution because of high river velocity and the difficulty
in obtaining mid-depth and bottom samples. ta collected
from the intake and discharge locations suggest that larvae
also exhibit a heterngenecus vertical distribution. Intake
densities averaged approximately 55% higher than discharge
densities over the S year study. Differences tetween loca-
tions* generally were most pronounced during peak periods of
larval abundance, which corresponded to high relative abund-
ance of freshwater drim.

In 1977, the vertical distribution of larvae was determined
near the intake structure by Omaha Public Power District per-
sonnel. The results of this study documented a significant

(p <0.05) decrease from surface to bottom in vertical ais-
tribution (Omaha Public Power District, unpublished data).
Mean surface and bottom densities differed by a factor greater
than three.

Entrainment effects were determined only during pericds of
heat transfer, which prevented the separation of mechanical ,
and thermal effects. The estimated entrainment losses
ranged from 2.6 to 5.3% of the total larval assexblage.

The deletion of Technical Specification 2.2 from the operating license
st the Fort Calhoun Station is reccmmended by th2 District. Support for
the deletion of this requirement was provided by the Nebraska lepartnment
of Environmental Control (DEC). After a review of the Intake Monitoring
Report for the Fort Calioun Staticn, produced in compliance with NPDES
Permit No. 0000418, it was concluded that larval fish losses due to
entrainment were within an acceptadbles range and that no further monitor-
ing would be required by the DEC.

Based upon the conclusicn as presented in the Fort Calhcun Station's
Five-Year Report, submitted to the Commission on July 24, 1978, it can
be seen that all objectives of the study as defined in Technical Speci-
ficaticn 3.2 have been clearly met. It is the District's belief, which
{s alco supported by the Department of Environmental Control, that the
level of larval fish entrainment is within an acceptable range and that
further monitoring is unnecessary. It is therefore recommended that
Technical Specification 3.2 be deleted as a requirement of the Fort Cal-
houn Station Unit No. 1.
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