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Northern bald eagles and various waterfowl migrate through the
Missinsippi River Valley in spring and fall with some overvintering in
areas of open water., The /JINGP srea does not appear to be an important
eagle ocverwintering area although the discharge may enhance the number
of mallards overwintering. Peregrine falcons, an endangered species,
are being reintroduced in former nesting areas along Lake Pepin approxi~
mately 48 to B0 km (30 to 50 mi) downriver from PINGP,

C. PLANT DESCRIPTION AND OPERATING PROCEDURE

The PINGP circulating water system may be operated in four basic
modes: closed, partial recycle, helper, or open cycle. Closed cycle is
normally used during the cooler parts of the year, and blowdown is held
&t approximately 150 cfs. When the temperature of the mixed, makeuv and
recycled water reaches 29.4° C (85° F) at the condenser, partial recycle
is begun and increased as necessary to maintain the condenser inlet tem~
perature at or below 29.4° C, 1In this mode, cooling towers are still used,
but the blowdown and makeup water flows are increased. Helper cycle
(no recycle) and open Uycle operation are optional modes that have not
been used in the past but could be used if .eeded.

The circulating water system i& 1ot chlorinated since the condenser
tubes are cleaned mechanically (Amartap method), The cooll g water
system, however, is chlorinated to prevent biofouling of heat exchanger
surfeces, and this water is discharged to the circulating water system,
The volume of the tocling water is only 4 percent of the circulating
water volume, and chiorine may be lost to the atmosphere in the recycle
canal, Measurements of total residual ch.orine at the discharge gates
have shown the concentration to be less than 0,03 ppm.

PINGF is a base load facility and each of the two units is rated
at 507 MWe in summer and 523 MWe in winter. Refueling of one unit occurs
during wanter while refueling of the other is usually in early spring.
These refueling periods are generally 4 to € weeks long., Based on past
operation, the probability of a foroed trip (outage) occeurring while the
othe! unit is being refueled is 0.55, and the probability of simultanecus
forced trips is 0,00038,

Operating modes shouid remain similar to those utilized in the past.
During summer, however, full helper cycle is proposed from 16 June
throuyn 31 August to increase the efficiency of the plant, This would
¢cause the ter erature differential between ambient river water and blow=
down to decresse, thus decreasing the maximum temperatures in the plume
during summer.

15

i T g T N N R R R R ERRRER SRR SRRRTTINENTEESS TSRO =N






86 well as parasitism and diseases are lkewise predicted to be negligibly
affected. Fish population structure should not be changed although

guch charges are very difficult to measure and are generally indistinguishe
able from other infloences, both natural and man-induced.

Sport fishing has not been in the past and s ould not be degraded as
8 result of the PINGP thermal discharge, Fishing success in recent years
has been higher above Lock and Dam No. 3 thanm in the tailwaters of the Dam,
although the fishing pressure and harvest Lave beer lower. In the immediate
discharge area, fishing suctess should be enhanced during all but the
warmest pericds in summer. Fishing pressure has been observed to be higher
in the discharge during spring which indicates that scme fishermen were
taking advantage of the higher fish densities in the plume, and the catsh
4t that time was primaiily white bass.

Site~specific invertebrate and primary producer field data were
reanalyzed primarily for the operational years of 1975 and 197¢. Data for
phytoplankton from 197 and from the first 6é months of 1977 for macro~
invertebrates were alsd philized, Between station and between date sample
variability were comp. ted by ANOVA, Duncan's Multiple Range Test, and the
Student t-Test., Pov caloculations were also used to establish the likeli~-
hood that actual differences between samples would be detected as signifi-
cant by the above tests., In addition to the sample variance testing,
my) tiple regressions were conducted in order to determine whether or not
tenperature was highly related to abundances of biota on a spatial basis
(1.¢,, butween intake and discharge stations) .

From these rearalyses, impacts appear to be minimal or non-existent
in most biotic categories. The following characteristics of bioctic cates
gories were found not to differ significantly between intake and discharge
stations: phytoplankton species diversity or biovolume: periphyton density,
species diversity, and phaecphytin 4 content; pooplankton species diversity
and density; and macroinvertebrate (dredge and artificial substrate)
density. The power of these statistical tests, however, is limited by
the inability to discern differences between stati n values as a result
of the low number of replicate samples taken at es " station

The following characteristics of biotic categor:~s were found to
differ significantly between intake and discharge st tions: phyteplankton
primary productivity, periphyton chlorophyll &, and nacroinvertebrate
species diversity for dredge samples. The significar: differences in
phytoplankten chlorophyll a between intake and discherge samples probably
resulted from plant entrainme:. . damage, while the siunificant differences
between intake and discharge for dredge macroinvertebrate species diversity
could have resulted from differences in substrate and current rather than,
¢r in addition to, thermal effects. A study of agquatic insect emergence
rates showed that only the mayfly, Cerenis, may have emerged slightly
earlier from heated wuter stations than from ambient temperature stations.
All other agquatic macroinvertebrates including one RIS (Hydropsyche)
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predictions indicate that warmer water areas of the discharge canal may
favor more thermally tolerant taxa, but this area would be insignificant
compared to the area of Sturgeon Lake. The thermal plume should not
faver the encroachment or proliferation of nuisance organisms, such as
blue-green algae; blooms of these phytoplankton have occurred seascnally
long before PINGP became cperational. Moreover, no federal.y protected
fiora or fauna will be impacted by the thermal discharge.

The operation of past and provosed discharge modes at PINGP. there-
fore, have not and should not ahibit the nrotection and propagetion of
a balanced, indigenous invertebrate and primary producer biota. The
discharge plume will cause neither appreciable harm nor adverse leve.s
of impact to non-fishersies biota., No drifting forms are expected to or
have been observed to be damaged by assage through the plume. Even
during extreme environmental conditions, the maximn area of avoidance
a4t a result of heated water fo1 rartain RIS macroinvertebrates is small
in relation to the total area available in the adjscent backwater habitat
of Sturgeon lake. Moreover, emergence schedules of aguatic macroinvers
tebrates are expected tc be altered only slightly by the heated plume and
only negligible losses dare expevted as & result of premature emergence,
Finally, the occurrence and distribution of aguatic macrophytes hesy
PINGP appears to be more influenced by fluctuations in water level,
sedimentation, and current conditions than by temperature. Any losses
of aguatic macrophytes that may tesult from the thermal discharge is
small in comparisen to the total distribution of macrophytes in Sturgeon
Lake, as suitable hapitat for theso plance in the discharge canal is
extremely limited.

F. CONCLUSIONS

It is concluded that the thermal discharge resulting from past
operation of PINGP has not ca sed appreciable harm to any aguatic biota,
and the protection and propagation of a balanced, indigenous biota has
been mainta'ned. ODuring future operation in past or proposed modes,
impacts are expecied to remain similar to those in the past.




