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Introduction

Public Service Company of Colorado (PSC or the licensee) requested, by
application dated January 2, 1981 (P-81001), the deletion of the Appendix B
(non-radiological) Technical Specifications (TS) for the Fort St. Vrain
Nuclear Generating Station (FSV). Additional requests included in this
application delayed its review. Subsequently, the non-radiological require-
ments were reviewed and it was determined that the water gquality related
requirements should be deleted with reliance placed on the National Pollutant
Discharge Elimination System Permit. License Amendment No. 32 was then
issued on February 14, 1983, to delete those water gquality requirements. As
mentioned in the transmittal letter of that amendment, we continued our
review of the remaining requirements in the Appendix B TS and provided, by
letter dated March 17, 1983, our preliminary Environmental Impact Appraisal
(EIA). Alsc included in our March 17, 1983 letter was a draft Environmental
Protection Plan (EPP), which was proposed for superseding the existing TS.
Following PSC review of the proposed EPP, an application dated May 20, 1983,
was submitted requesting incorporation of an EPP with only clarifying changes
to the NRC-provided draft. Due to a misunderstanding however, a larger than
agreeable scale for aerial photography was included; discussions resolved
this apparent disagreement and the scale has been revised.

Background

The Public Service Company of Colorado has requested that NRC delete terres-
trial non-radiological monitoring requirements at FSV based on the data
gathered during pre-operational and operational periods of 1972-1976 and
1977-1979, respectively. Five different monitoring programs of terrestrial
biota were conducted concurrently to obtain baseline and operational data

to demonstrate impacts of power plant operation.

We have evaluated data from the licensee's ecological monitoring programs
and concluded that, with the exception of a study to determine the potential
for effects from drift deposition, the monitoring studies need not be con-
tinued. Since some question exists on the potential impacts to agricultural
crops from cooling tower salt drift, the EPP (Section 4.2) includes a monitor-
ing program consisting of low-level, aerial, infra-red photography to monitor
vegetation within a two-kilometer radius of the cooling towers. Photographs
will be taken during the height of the growing season for most agricultural
crops in the area during those years of significant plant operation.
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Appraisal

The following discussion summarizes each of the five monitoring studies and
gives staff conclusions. In general, most of the studies were unable to
demonstrate a cause-effect relationship of plant operation. Confounding
factors included weather variations between years, the influence of grazing,
habitat manipulation (i.e., drawdown of Goosequill Pond), and the lack of
information on physical factors unrelated to plant operation that could have
affected terrestrial bivta. More importantly, the plant operated less than
50% of the time during the period 1977-1979, resulting in much less drift
deposition than would be anticipated under normal plant operation.

1. Vegetation Monitoring

Standing crop tiomass (production) and vegetation cover measurements
were taken on herbaceous vegetation within and outside of seven grazing
exclosures on site. QDue to the flooding of some exclosures and disturb-
ance by livestock, only data for the period 1974-1979 were used for
comparison.

No trend is apparent in the data for either vegetation cover or
production. Production did seem to increase with time within some
exclosures but is likely the result of decreased grazing pressure
and not power plant operation.

The staff has evaluated the vegetation cover and production data and
concludes that further monitoring is unwarranted. Operational data
suggest that, for herbaceous vegetation, no power plant impacts have
occurred. Long-term changes in vegetative species composition,
particularly for perennial species within the exclosures, were not
evident during the study.

2. Ecophysiological Characteristics

Studies were initiated in 197 to determine effects on vegetation of
cooling tower salt drift devosition. Leaves of representative natural
occurring species (cheatgrass, Bromus tectorum; kochia, Kochia scoparia;
cottonwood, Populus sargentii) were collected and examined for leaf

size and leaf injury from air pollutants, disease, and insects.
Collections were taken at radial distances of 1/8, 1/4, 1/2, and 1 mile
from the cooling towers. Chemical analyses of leaves for 14 elements
and ions were conducted for cottonwood and kochia. The pinto bean,
Phaseolus vulgaris, a common crop species in the area, was also analyzed
for these elements and leaf area. Leaves of plants grown at distances
of 50 feet and 1/4 mile of the cooling towers were collected and
analyzed during each growing season for the period 1973-1978.




Comparisons of pre-operational and operational data show no significant
trends or directional effects from cooling towers for leaf area and
damage for cheatgrass, kochia, and cottonwood. The leaf area of pinto
beans was significantly smaller (p. 05) in plants growing 50 feet
versus 1/4 mile from the cooling towers. Phosphorus, calcium, zinc,
iron, and sulfate all were more concentrated in above-ground biomass

of pinto beans after the power plant commenced operation than before.
The same trend for sulfates was also apparent in cottonwood and kochia.
Because of confounding factors such as background ambient air SO, and
S0, = concentrations and variations between years precipitation,“it is
di’ficult to show a cause-effect relationship between cooling tower
drift deposition and vegetation chemical concentrations, particularly
for sulfates. Also the licensee did not attempt to correlate changes
in plant tissue chemical composition with any differences in crop

yield or annual growth of native species. A more distant site than 1/4
mile from the cooling towers for the pinto bean studies would have
provided a better controlled experiment.

Given the significant increases in leaf sulfate concentration in
native vegetation and pinto beans after the onset of plant operations,
the staff believes that salt drift may be negatively impacting
vegetation. In the case of pinto beans, the increase in leaf sulfate
content is especially interesting given that the power plant was
operating only at less than 30% electrical generating capacity for the
6-week period from mid-July to the end of August each year. We
calculated, from data provided by the licensee (page 6, 1980 Final
Report, Ecological Monitoring Fort St. Vrain Generating Station), that
the plant was operating at approximately 5, 17, and 28% capacity for
1977, 1978, and 1979, respectively, during the 6-week pinto bean drift
exposure period. If the plant had been operating at more normal

power levels (i.e., greater than 50%), the leaf sulfate content and
potential impacts would presumably have been greater based on the
increasing concentrations shown from 1977-1979 in Table 8 of the Final
Report. Also the lack of a site more distant than 1/4 mile from the
towers did not provide an adequate control for comparison of leaf
sulfate concentrations.

Given these uncertainties and the existence of some offsite areas
northeast of the plant which are within 1 mile of the cooling towers,
we felt that a surveillance monitoring program for vegetation should

be implemented. The use of low-level, aerial, infra-red photography
within a two-kilometer radius of the cooling towers was recommended

to continue monitoring of vegetation. While the study will not provide
the detail of leaf composition analysis, it can indicate potential

salt drift impacts to vegetition.



Since an acceptable aerial photography program is included in the
proposed EPP (Section 4.2), we conclude that the existing studies of
plant growth and chemical compositicn can be terminated when the EPP
1s implemented.

Terrestrial Invertebrates

Pitfall and light traps were used to monitor six di rent invertebrate
groups in areas immediately adjacent to the South P te River east of

the plant and a slough west of the plant. Studies were conducted from

1972 through 1979. Two sites were near the blowdown area and one site

near the intake area.
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Species composition was essentially the same at all three monitoring
locations during the 8-year study. Some annual fluctuations occurred
within invertebrate groups but are not likeiy the result of power plant
operation. The data did show a reduction through time in numbers of
adult caddisfly in vegetated areas near the blowdown area. This may
actually have been related to thermal discharge effects on caddisfly
larval stages rather than direct effects on adults.

wWe, therefore, (cncliude that further studies on terrestrial invertebrates
at FSV are uvnwar anted.

Bird Studies

Bird populations were monitored from 1972-1979 on three study areas
within ? km of th2 nuclear generating site. Standard avian census
methods w2re used to gather data on population density and breeding
activit/ at each :ite. Seasonal determinations were made of species
diversity for each site during pre-operational and operational years
of monitoring.

One hundred eigh')-seven species (plus three subspecies) were
encountered dur'ng the 8 years of monitoring. A comparison of pre-
operational and .,erational data showed no significant differences

in species diversity at any of the study areas. The number of breeding
species declined in 1978 and 1979 over that observed in previous years
The reduction was attributed to heavy grazing and drainage of the
Goosequill Pond, actions that greatly reduced nesting habitat for
red-winged and yellow-headed blackbirds. The changes in habitat

were not related to operation of FSV

We have evaluated the bird monitoring data and
studies are unwarranted. No evident exis
for migratory or resident bird species ha
3 years of plant operation or is likely t
operation of FSV
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5. Amphibians, Reptiles, and Mammalc

Species presence or absence was noted for terrestrial vertebrates
during both pre-operational and operational monitoring. Particular
attention was paid to breeding populations. Small mammal monitoring
provided a means of identifying any abnormal changes in population
densities which, together with chemical analyses of vegetation, might
provide insight into impacts to small mammals from cooling tower
drift or blowdown. Tissue analyses to determine concentrations of
copper, zinc, and lead were undertaken on prairie voles, Microtus
ochrogaster, and woodhouse toads, Bufo woodhouseii. These metals
were chosen for study since they are all toxic to vertebrates in high
concentration and are known to increase in concentration in the plant
cooling water system.

Small mammal population studies showed normal inter-seasonal fluctua-
tions and no changes in density attributable to power plant operation.
Amphibian and reptile presence on site has not changed since the
onset of power plant operation. Unfortunately no tissue analyses
were conducted on prairie voles and woodhouse toads after the onset
of plant operation, thus eliminating the opportunity for comparison
and to investigate potential plant impacts.

Since no evidence of biocaccumulation of heavy metals by vertebrates
from ingestion of vegetation at operating nuclear power plant sites
has been detected, we see no reason to continue tissue analysis
studies. The seasonai fluctuation in small mammal population
densities observed is typical and showed nothing indicative of a power
plant induced impact. We have, therefore, concluded that additional
studies on amphibians, reptiles, and mammals are unwarranted.

Conclusion }

We have determined that the amendment does not authorize a change in
effluent types or total amounts nor an increase in power level and will not
result in any significant environmental impact. Having made this determina-
tion, we have further concluded that the amendment involves an action which
is insignificant from the standpoint of environmental impact and, pursuant
to 10 CFR 51.5(d)(4), that an environmental impact statement need not be
prepared in connection with the issuance of this amendment.

We have further concluded, based on the considerations discussed above,
that: (1) there is reascnable assurance that the health and safety of the
public will not be endangered by operation in the proposed manner, and (2)
such activities wiil be conducted in compliance with the Commission's
regulations and the issuance of this amendment will not be inimical to the
common defense and security or to the health and safety of the public.

Dated: AUG 101983
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