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DEPENDENT VARIABLE: TMTKWH

Right Hand Ectimated Standard o
_Variable Coefficient Error Statistic
C 19.188 .933 21.4
LSFRL «522 .083 6.3
PZ -.200 .050 -4.0
SEAS .068 .008 2.0
DDCUS .037 .013 2.8
PPZ -.006 .001 -4.1
R? = .968
R% = .957
DW = 2,00
& = Constant
R2 = Coefficient of Determination
ﬁz = R2 Adjusted
DW = Durbin/Watson coefficient
LMIKWH = Log (M}ssouri Industrial Sales Excluding

Armco)
LSFRB = Log (FRB Production Index)

P2 = Log (Real Price of Electricity/Real Price of
Gac Fuels)

SEAS = Seasnnal Production Variable

DDCUS = Dummy to Account for Customer Reclassification
in 1970

PPZ = PZ Subsequent to 1973 0il Embargo, O Otherwise

{Test for changing price elasticity)

All Log values refereaced in this documentation are natural
logs

The variable PZ is the ratio of electric price to gas price
and as such represents a combined price elasticity for both
gas and electricity.

Armco Steel 1s 1involved in the production of wire, wire
rope, steel products and ingots. Future yearly estimates
of electric usages to 1983 were obtained from Armco and
reflect greater intensity of future use, Alternative
modeling efforts were undertaken to analyze the relation of
Armco usage to external production indices. These models
showed that there has been a historical relationship between
the FRB durable index and Armco usage, but because of the
nature of che large discrete Armco load additions, the

Rev, 2
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models wert judged to have relatively low explanatory
power, Afer analyzing 1 detalled survey questionnaire
answered by Armco, the forecast supplied by Armco, ind
applying judgment, it was concluded that subsequent t 1983
ArmcO usage would i1ncrease by 2 percent per year.
AC -
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FIRST THREE YEARS OF PLANNED OPERATIONS WITH AND

WCGS-ER(OLS)
TABLE 1.1-30

PROJECTED FUEL MIX

WITHOUT WCGS (TOTAL GENERATION)

IN PERCENT
High Capacity Factor® Low Capacigxﬁl-‘actora
1984 1985 1986 1984 1985 L 1986
Fuel Type With Without With without With Without With Without With Without Wwith Without
WCGS WCGS WCGS WCGS WCGS WCGS WCGS WCGS WCGS WCGS WCGS WCGS
KG&E
Coal 61.7 61.7 57.4 57.4 60.4 60.4 61.7 61.7 57.4 57.4 60.4 60.4
01l 0.3 0.3 1.7 5.4 1?2 4.9 0.3 0.3 2.3 5.4 1.8 4.9
Gas 16.3 38.0 13.4 37.2 9.7 34.7 19.9 38.0 17.4 3.2 13.5 34.
Nuclear 21.7 - 275 - 28.7 - 18.1 - 22.9 - 24.3 -
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100C.0 100.0 100.0 100.0 100.0
KCPL
Coal 82.3 97.3 78.1 97.0 79.3 93.2 84.5 97.3 80.8 97.0 78.7 93.2
011l 1.9 2.6 1.9 2.9 3.6 6.8 1.8 2.6 1.9 2.9 3.9 6.8
Gas 0.1 O | 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Nuclear 15.7 - 19.9 - 21.0 - 13.6 - 17.2 - 17.4 -
Total 100.0 100.0 100.0 100.9 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
NOTE: May not add due to rounding.

- Represents the fuel mix for high and

operating range,

low cavacity factors of the WCGS expected

1‘Ilrwv. 2
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CHAPTER 2.0

THE SITE AND ENVIRONMENTAL INTERFACES

~

2.1 GEOGRAP.Y AND DEMOGRAPHY

2.1.1 SITE LOCATION AND DESCRIPTION

2.1.1.1 Specification of Location

The Wolf Creek Generating Station, Unit No. 1 (WCGS) is
located in eastern Kansas approximately 75 miles southwest
of Kansus City, 53 miles south of Topeka, and 100 miles
east-northeast of Wichita, Kansas. The plant site is near
the center of Coffey County in Hampden Township, 3.5 miles
northeast of the city of Burlington and 3.5 miles east

of the Neosho River and the main dam at John Redmond Reser-
voir., Figure 2.1-1 shows thLe location of the site in Kansas,
and Figure 2.1-2 locates it in Coffey County.

The plant site is located in Townsnip 21 South, Range 16
East of the Sixth Principal Meridian, and Townships 20

and 21 South, Range 15 East of the Sixth Principal Meridian.
The reactor is located 4,235,500 meters north and 264,600
meters east within zone 15 at Universal Transverse Mercator
Coordinates Latitude 38" 14'20" North aad Longitude 95°41'20"
West. The WCGS is a Standardized Nuclear Unit Power Plant
System (SNUPPS) plant, which locates the reactor centerline
at hypothetical SNUPPS coordinates Latitude 100 ""0 North
and Longitude 100,000 East. The Kansas State plane coordi-
nates cocrresponding to these hypothetical coordinates are
Latitude 584,670 North and Longitude 2,807,250 East.

2.1.1.2 Site Area e

Of the 11,882 acres owned by the applicant on and near

to the WCGS site, 9,818 acres are occupied by the site,

and 1,976 acres lie outside of the site boundary. The
acreage beyond the site boundary is leased as farmland

and pastureland. The railroad right-of-way to the site
boundary occupies about 148 acres, 88 acres of which are
owned by the applicant. Figure 2.1-3 shows the lands owned
by the applicant. The station property lines include both
the land inside the site boundary and the leased land out-
side the boundary. Areas modified by construction of the
plant include 135 acres for the station, 60 acres for the
cooling lake dams and dikes, and 5,090 acres for the cooling
lake at a normal elevation of 1,087 feet above mean sea
level (MSL). Figure 2.1-4 shows the location and orienta-
tion of principal plant structures, and Figure 2.1~5 shows
the layout for the cooling lake, dams, dikes, and spiiiways.

Rev., 2
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The rlant exclusion areca, shown on Figure 2.1-6, lies wichin
the site boundary and encompasses approximately 1,118 acres,
which are owned by the applicant. This area is traversed
only by the access road to the plant.

There are no residential, commercial, or industrial struc-
tures within either the exclusion area or the plant site
area. The effects of the Wolf Creek cooling lake are dis-
cussed in Section 2.8. (see note below)

The transportation network in the site vicinity is shown

on Figure 2.1-7. The main highway artery in the plant

site area is U.S. Highway 75, which runs in a north-south
direction about 0.25 mile west of the site boundary and

2.8 miles west of the reactor location at its closest point.
The four other major roads within a 5-mile radius of the
plant are the federal-aid secondary routes 10, 149, 153,
and 1472. There is no commercial water traffic on the
Neosho River or the John Redmond Reservoir. The nearest
existing railroad to the site is the Missouri Pacific
Railroad located 9.5 miles southeast of the site boundary.
A spur connecting the site with this track was constructed
to provide rail access to the site. Another railroad,
(Santa Fe Railroad) and right-of-way, running in a north-
south direction, located 0.3 mile west of the plant site is
abandoned. By Interstate Commerce Commission Order in
Finance Docket No. 26591, dated February 4, 1972, caption-
ed Atchinson, Topeka, and Santa Fe Railroad Company
Abandonment, B.H. Junction and Gridley, Franklin and Coffey
Counties, it was ordered that the branch line of the rail-
road extending between milepost 0.0 at B.H. Junction, Kansas,
and milepost 52 plus 1,518 feet at Gridley, Kansas, be
abandoned. With this abandonment, title of the right-of=-
way property reverted to the fee simple title owners.

Offsite activities which may be considered as possible con=-
tributors to the risk associated with WCGS are transportation,
mining and mineral exploration and operations, industrial
activities and military activities. Air transportation does
not pose any undue risk to the safe operation of WCGS (FSAR
Addendum Section 3.5.1.6). Water transportation poses no
hazards to WCGS since there is no commercial water traffic

Note: For consistency the term "cooling lake" is used in
this Environmental Report to designate the entire
body of impounded cooling water and its related
structures and appurtenances. This use is not
necessarily consistent with the definition of
"cooling lake" found in 40 CFR 423.11 or any sub-
sequent specialized definitions, but is used in the
context of prior WCGS documentation as portrayed
in that context.

Rev. 2
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on John Redmond Rescrvoir or Neosho River (FSAR Addendum
Section 2.2.1.5). Land transportation routes are of a
sufficient distance from WCGS that they do not pose any
hazard to the plant (FSAR Addendum Sections Sedilely 2.2.3.%,
and 2.2.3.2). Gas pipelines and petroleum storage facil-
ities were evaluated and determined not to present a hazard
to WCGS (FSAR Addendum Sections 2.2.1.6 and 2.2.3). Indus-
trial and military activites do not pose a hazard tc WCGS
operation due to the distance between WCGS and any indus-
trial or military facility (FSAR Sections 2.2.1.1, 2.2.1.2,
and 2.2.3). FSAR Section 2.2.1.2.3 discusses mining
activities which are small and pose no hazard to WCGS.

In summary, no external activit.es pose a threat or hazard
to WCGS operation.

2.1.1.3 Boundaries for Establishing Effluent Release Limits

The restricted area, which is used for establishing effluent
release limits, enable the applicant to fulfill their
obligations with respect to the requirements of 10 CFR

Part 20. This area and the distance from the station

vent steck to the boundary line of the restricted area

is shown on Figure 2.1-6. The restricted area boundary
coincides with the exclusion area boundary.

Rev, 2
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continued to 2020 for each MCP. County sums derived from
these divisions were then reproportioned to county totals
derived from the step-down procedure (Greenberg and others,
1973). Thus, if an area had grown in the past, it was
assumed it would continue to grow. The MCD projections were
allocated to variots segments in the 0- to 50-mile area with
the area-distribution method previously described.

In case: where new residential developments occurred within
the 0- to 5-mile area and historic population trends were

not reliable, projections were based on the number of planned
home sites within each development. An occupancy factor of
2.9 people per dwelling (detetmined from a field survey and
verified by the 1970 census data) was used to derive a total
population for each new residential area. Thus approach
provides a conservative or high population projection for
these areas.

It is assumed that no permanent residents would live within
1 mile of the plant site or within the area occupied by the
cooling lake beyond 1980. Demographic surveys performed in
1980 have confirmed these assumptions.

2.1.2.1 Population Within 10 Miles

The total 1970 population within the 10-mile area was 4,059,
which results in a density of 13 people per square mile

and clearly depicts the area's rural n.ture (Table 2.1-2).
Within 5 miles of the plant site, the 2,537 residents provide
a density of 32 people per square mile. However, when
Burlington with its population of 2,099 is excluded, the

area within 5 miles of the plant site then has a density

of six people per square mile,

The 2020 population projection for the area within 10 miles of
the plant site indicates & decline in nearly all segments
except in those which encompass Burlington and New Strawn.
These communities are located principally in the 3- to 4- and
4- to S-mile segments described in Table 2.1-2 and on Figure
2.1-8. However, the 2020 projection is not the maximum. As
shown in Table 2.1-2, the 10-mile population increases very
slowly from 4,059 in 1970 to 6,120 in 2000. After the year
2000 the l0-mile population declines to 5,370 in 2020. The
increase and decline is related to the age-structure of the
population and the out-migration history of the area. Figures
2.1-9 through 2.1-14 present the projected populations in the
0- to 10-mile area from 1970 to 2020.

The only incorporated communities within 10 miles of the
plant site are at Burlington, 3.5 miles to the southwest,
and New Strawn, 3 miles to the west-northwest of the plant
site (Table 2.1-1).

Rev. 2
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Burlington had a 1970 population of 2,099, a January 1979
population of 2,511, and is expected to undergo only mod-
erate growth by 2020.

New Strawn was created when the U.S. Army Corps of Engi-

neers relocated Strawn (an unincorporated settlement) from the
area to be inundated by the John Redmond Reservoir, and

wae incorporated in 1971 (Brown, 1979). The town did not
appear in the 1970 U.S. Census. Therefore, in the absence of
historic population trends, estimates for the future have been
based on the rumber of plani.ed lot sites.

New Strawn is currently growing, and has the capability to
accommodate significant new residential development. Within
New Strawn 668 home and trailer lots have been subdivided,
with approximately 150 single family homes and 63 trailers
presently occupied within the town (Jones, 1979, Boyce, 1979).
Present growth in New Strawn is estimated at 12 to 15 single
fanily homes per year (Jones, 1979).

Assuming development of an additional 30 single family
residences and 22 trailers (remaining capacity in the Arrow-
head Park Trailer Camp), the 1980 population of New Strawn
could be as high as 800 residents (assuming about 2.9 people
per dwelling unit). As New Strawn occupies parts of two of
the geographic sectors, approximately 534 of these people
would live in the west-northwest segment from 3 to 4 miles
from the site, and 266 residents would live in the northwest
segment from 3 to 4 miles from the site.

In addition to incorporated New Strawn, there are two adjacent
developments, Remer's Point and Hillview, in an unincorporated
area west of New Strawn., Presently, there are a total of 11
homes and 2 mobile homes in the two developments - 7 homes and
2 trailers in Hillview, and 4 homes in Remer's Point. It is
estimated that there exists space for approximately 40 addi-
tional dwelling units within the two developments (Remer,
1979; Harris, 1979). Full development of these two areas
would result in a total population of approximately 150
residents (assuming 2.9 persons per dwelling unit). However,
this development is unlikely to occur until well after 1980
(Remer, 1979; Harris, 1979).

Of this potential total of 150 residents in Remer's Point and
Hillview, 1C would lucate in the west-northwest segment, 8580
10 miles from the plant, and the remainder would locate in
west-northwest segment, 4 to 5 miles from the site.

It should be noted that, as the historic growth trends for

the region suggest decreased population growth for most
communities, the above increased projections are therefore

2.1-6
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likely to be conservative or high estimates of future popu-
lations for these communities.

The midpoint of station operating life, rounded to the nearest
census date, is 2000. The distribution for age categories 0
to 12, 12 to 18, and over 18 is shown in Table 2.1-3. The
U.S. projected age distributon for 2000 was used because the
1970 age distribution for Coffey County did not differ signif-
icantly from the 1970 U.S. age distribution. Appendix D of
Regulatory Guide 4.2 Revision 2, Preparation of Environmental
Reports for Nuclear Power Stations, defines a "significant
difference" as more than a 10 percent difference of the age
distribution of the county in which the proposed station is to
be located from the U.S. age distribution in the 1970 decen-
nial census. The l0-percent difference cri'.erion is to be
applied to any of the three age groups. Table 2.1-3 shows the
1970 age distribution for the U.S., Coffey County (the county
in which the plant is located), and the counties in which all
or a pcrtion are located within 50 miles of the plant. None
of the age cateqories differ significantly from the 1970 U.S.
age distribution. The year 2000 age distributions for 0 to 10
miles from the site and 10 to 50 miles are the same.

2.1.2.2 Population Between 10 and 50 Miles

Cities and towns within 10 to 50 miles of the plant site are
shown on Figure 2.1-8 and their 1960 and 1970 census popu-
lations are listed in Table 2.1-1. Many of these incorporated
places experienced a decline in population from 1960 to

1970.

Emporia, Kansas, with 23,327 residents in 1970 and 26.174
residents in 1978 is the largest city in the 10- to 50-mile
region, while the next largest is Ottawa with 11,036 people in
1970 and 10,693 people in January 1978 (Knight, 1979). The
majority of the incorporated places contain less than 1,000
people.

The population rose for the area from 10-to-50 miles is
divided into 64 segments ranging in size from 59 to 177

square miles. The current and projected population distri-
bution from 10 to 50 miles is listed in Table 2.1-4. The

1970 through 2020 population distributions are compared on
Figures 2.1-15 through 2.1-20. The total cumulative 1970
population within the entire 50-mile area surrounding the site
was 163,834 or about 21 persons per square mile.

In the region within 10 to 50 miles of the plant site, the
projections clearly depict a decline in the rural areas with
moderate growth occurring only in the vicinities of major
cities and towns (Figure 2.1-8 and Table 2.1-1). A net

Rev. 2
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population decline of 4 percent over the entire 0- to 50-mile
area is projected for the 50-year period from 1970 to 2020.

The year 2000 age distribution for the 10 to 50 mile area
around the site is shown in Table 2.1-3. The means by which
this distribution was generated is discussed in Section
2.1.3.1.

2.1.2.3 Transient Population

Transient population within 10 miles of the site is low.
Most seasonal or daily shifts in population are associated
with public facilities such as the John Redmond Reservoir,
schools, and parks.

Figure 2.1-21, Public Facilities and Institutions, illus-
trates the geographic location of the trarnsient population
centers within 5 miles. Tables 2.1-5 through 2.1-8 provide a
description of the faci ities shown on Figure 2.1-21. The
Flint Hills National wiidlife Refuge (Table 2.1-8) is pri-
marily outside the 10-mile study area.

By comparing the population statistics (enrollment and

usage) on Tables 2.1-5 through 2.1-8 with the geographic

locations (Figure 2.1-21), current transient concentrations

can be identified in relation to the plant location. For

future projections, there were no anticipated expansions to .
public facilities within 5 miles of the site. There is

presently no commitment by the Applicants to public use cof the

WCGS cooling lake or surrounding land (see Section 2.8). It

this commitment is made in the future, an increase in the

transient population within 5 miles of the site would result.

One Federal-Aid Primary highway (FAP 75) and four Federal-

Aid Secondary highways (FAS 10, FAS 149, FAS 153, and FAS 1472)
occur within 5 miles of the site (Figure 2.1-21). Based on the
1978 annual average daily traffic (ADT) count for FAP 75 and the
1975 ADT counts for the secondary highways, the following ranaes
of traffic volumes were recorded within 5 miles of the site
(Ijans, 1978):

Range of ADT

__Route ~ Orientation (vehicles per day)
FAP 75 N-5 2810 - 3800
FAS 10 E-W 485 - 875
FAS 149 N-S 95 - 110
FAS 153 E-W 15 = 225
FAS 1472 E~W 90 = 125
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The most important source of transient seasonal population in
the general area is the recreational usage of John Redmond
Reservoir. The conservation pool of John Redmond Reservoir
extends 3.5 to 7.2 miles west of the site. The facilities
that attract a transient population are boat launching ramps,
fishing, picnic facilities, and carpgrounds. The peak monthly
usage was 79,400 during July 1978 (Duncan, 1979). The yearly
visitatinn at John Redmond Dam and Reservoir averages about
380,000 (yearly change in visitation is largely dependent on
weather conditions [Chester, 1979]). Actual 1972 visitation
was reported to be 692,300 (Kansas Park and Resources Author-
ity, and Oblinger-Smith Corporation, 1975, Table IX.1l). The
recreational season is year round, but the peak months are
during the summer. Major sources of transient or seasonal
populations, sucn as that experienced during recreational use
of John Redmond Reservoir, have established visitor trends
which can be utilized as a guide for future usage of these
areas.

With the exception of visitation at Kansas reserviors and
state parks, transient populations at distances of 5 to 50
miles are mininal due to the absence of major industrial
facilities or rucreational attractions.

The Pomona, Melvern, Toronto, and Fall River reservoirs and
state parks are located within 50 miles of the site. The
recreational facilities available at each of tlese reservoirs
consist of boat launching ramps, picnic shelters, sanitary
facilities, campgrounds and swimming beaches. Location and
actual 1978 visitation for each of these reservoirs are given
below (Herndon, 1979):

Reservoir and

State Park __Location 1978 Visitation
Pomona 29 miles north 885, 380
Mz2lvern 19 miles nortt 896,054
Toronto 34 miles south- 419,900
southwest
Fall River 45 miles south- 433,500
southwest
The two largest cit’ rithin 50 miles are Emporia (28 miles
west-northwest) and .awa (32.5 miles northeast). The 1978

populations of the ;e cities, 26,174 and 10,693, respectively,
reflect the absence of a large population-industrial source in
the 16-county area surrounding the site. Transient population
in the area is not expected to increase due to the projected

2.1-9 Rev. 2
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population decline (4 percent, Section 2.1.2.2) in the next 50
years.

2.1.2.4 Low Population Zone

The low population zone (LPZ) is defined as the area within

2.5 miles (4,023 meters) from the reactor center as shown on
Figures 2.1-6 and 2.1-21. The LPZ meets the requirements as
stated in 10 CFR Part 100. The LPZ does not include Burlington,
New Strawn, or Highway 75, nor does it contain any areas of
heavy residential use.

The 1970 population of the 20-square mile area of the LPZ was
101 people. By 1980, the permanent resident population should
be about 130 people. Table 2.1-9 presents the estimated
distributior of mowulation in 1970 and 1980 within the LPZ.
All exit routes w~ithin the LPZ are presently unsurfaced
two-lane county roads. Some of these roads may be impassable
during periods of rainy weather except for tracked vehicles,
four-wheel drive vehiclcs, and farm tractors. Detaiied
evacuation provisions will be dressed in the detailed
emergency procedures (Section 13.3 of the Final Safety Anal-
ysis Report). Two improved access roads (one all-weather)
will be constructed which will provide exit routes within th2
site property boundary and from the _.PZ area.

There are no sources of transient population within the LPZ.
[There is presently no commitment by the Applicants to public
use of the cooling lake or surrcunding land (Section 2,.8)]
With the exception of residential traffic, there is n»
transient population in the LPZ, neither during the working
day nor seasonally. No data are available on the frequency of
residential traffic within the LPZ. The roads are not

major highways but are unsurfaced country roads which serve
scattered residences. The ra‘lroad passing through the site
area was abandoned, and the rails have been removed. There
are no commercial facilities within 2.5 miles of the site.

2.1.2.5 Population Center

The population center or city closest to the site with a
population greater than 25,000 persons, is Emporia, Kansas,
28 miles west-northwest of the site. In 1975 its popula-
tion was estimates to be 26,145 persons (DeMott, 1979). The
next city eligible for designation as a population center

is Topeka, Kansas, 53 miles north of the site. Topeka's
reported populations for 1970 and 1978 were 155,322 and
144,221 persons, respectively (Schlicher, 1979).

2:1=10
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2.1.3.3.3 Land Use Capabilities

A description of the soils on the site and their capabilities
regarding agricultural potential, wildlife habitat and general
construction characteristics are presented in Secticn 2.2.2.8
of the ER(CPS).

Since the ER(CPS) several of the soil units mapped on the site have
been designated as priie farmland by the Soil Conservation Service
(Swanzon, 1979). These prime farmland soil types are listed below:

41B - Bates loam, 1 to 4 percent slopes

41C - Bates loam, 4 to 7 percent slopes

42B - Dennis silt loam, 1 to 4 perc.nt slopes

32 - Kenoma silt loam, 1 to 3 prrcent slopes

32B3 - Kenoma silt loam, 1 to 4 percent slopes,
eroded

15 - Lanton silty clay loam. This is a new name;

previously mapped as Oakwood silty clay loam.

16 - Leanna silt loam

21(23) Lula silt loam. This is a new designation;
it includes Labette silt loams, 0 to 2 percent

slopes that were mapped previously

18 - Osage silty clay loam.

14 - Osage siity clay

228 - Summit silty clay loam, 1 to 4 percen: slopes
12 - Verdigris silt loam. This has been chanrged

to also include the Mason silt loam tha: was
mapped previously

31 - Woodson silt loam

These prime farmland designations are subject to change

prior to publishing the Coffey County Scil Survey, which

is expected to be completed in 198l1. There are no designated
unique farmlands or farmlands of state or local significance
in Coffey County (Swanson, 1979).

2+.1-21
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2.1.3.3.4 Projected Land Use and Visitors Center

A lake use study was conducted to determine the feasibility of
allowing public use of the WCGS cooling lake for recreational
purposes. Currently, there are o plans for public use of the
cooling lake or lands within the site boundary adjaccat to the
cooling lake not needed during operation of the station and
related facilities (see Section 2.8). At present the only
area of the site which wiil be open for public use will be the
visitor center. The visitors center is locatea in the Emer-
gency Operations Facility Complex. (See Figure 2.1-6)

r 5 B wWater Use Within 50 Miles

2.1.3.4.1 Municipal, Industrial, Irrigation and Recreation
Uses

This section discusses the regional ground-water use and the
principal surface-water users of the Neosho River downstream
of the WCGS site to the Kansas-Oklahoma state line (approxi-
mately 170 river miles). Regarding surface-water use, only
users downstream of the plant discharge are described since
these are most likely to be affected by plant effluent
telecses, Descriptions of the Neosho River and its major
tributaries, streamflow gauging stations, major reservoirs and
ground-water gradients are presented In Section 2.4. The
effects of regional consumptive water use by the plant

on water supplies are discussed in Sections 2.4, 3.3 and
5.7. Water and sewage treatment processes of the plant are
discussed in Sections 3.6, 3.7, 5.3 and 5.4.

The water use estimates presented herein are based primarily
on unpublished data which consisted primarily of estimated

annual totals. Little information was available for monthly
or seasonal variations, or for past and projectci water use,.

The principal water withdrawal from the Neosho River down-
stream of the site is for municipal use, followed by indus-
trial, irrigation and recreational uses. Listed in Tables
2.1-19 and 2.1-20 are the major water users and dischargers
on the Neosho River downstream of the site. The locations of
the major water users are indicated on Figure 2.1-25. The
City of LeRoy is the nearest municipal water user downstream
of Wolf Creek (13.5 miles).

More detail regarding the incorporated municipal water
supply systems downstream of the site is presented in Table
2.1-21. These municipal systems supply water for domestic,
commercial, industrial and public-water requirements. Rural
water districts (RWD) utilizing the Neosho River, either
directly or indirectly, are also listed in Table 2.1-21.

2.1-22 Rev. 2
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The RWDs have been formed in those areas where ground-water
resources are limited.

tunicipal ground-water supplies within a 20-mile radius
of the site are listed in Table 2.1-22; their locations
are shown on "igure 2.1-26. Many rural residences rely on
individual w.lls for domestic needs and livestock watcring.

There is no commercial water traffic on either the Neosho
River or on the John Redmond PReservior.

2.1.3.4.2 Commercial and Recreational Fish Harvest

The principal fishing waters that are contiguous with the
WCGS discharge and that may be influenced by the station
cffluents include the Neosho River downstream from the John
Redmond Da.n and tributary streams to the Neosho River. Within
50 miles of the plant site this includes approximately 100
anglable river miles of the Neosho River and approximately
24 tributaries with 240 stream miles of anglable waters.
Fish cannot move upctream on the Neosho River past the John
Redmond Dam. Therefore, fisheries upstream of the John
Redmond Dam would not be influenced by station effluents.
Although numerous city and county lakes, farm and ranch
ponds, and other small lakes may also be considered contiqg-
uous with waters receiving station effluents (since their
waters eventually flow into the Neosho River), they are

not considered in the following discussion since aany small
dams block continuous flow during dry seasons and are also
barriers to fish moving upstream.

Commercial Fishing - Commercial fishing on the Neosho River
and John Redmond and other reservoirs in Kansas began in 1978.
This Kansas Fish and Game Commission controlled program only
allows the h rvesting of large rough fish. The catch in

the John Redmond vicinity in 1980 was 421,000 pounds.

Mussels are also commercially harvested from the Neosho River, |
but none of the catch is used for human ~onsumption. The

shells are exported for seeding pearls in clams. The most
recent annual mussel harvest estimate was for the 1969-1970
season and included both the Neosho and Verdigris rivers;

total harvest was 600,000 puunds (272 metric tons) and was
valued at $21,000. The annual harvest for the three previous
seasons was 32,000 pounds (14.5 metric tons) in 1966-1967,

24,000 pounds (10.9 metric tons) in 1967-1968, and 8,750

pounds (3.9 metric tons) in 1968-1969 (Hartmann, 1979).

Recreationa. Fishing - The Neosho River and many of its
tributaries within 50 miles of the WCGS provide good sport-
fishing, primarily for panfish and catfish. The species

of fish caught by anglers in these waters are listed below
(Ray, 1976):

Rev. 2
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channel catfish bullheads walleye
flathead catfish 1l .rgemouth bass spotted bass
carp white bass paddlefish
white crappie sunfish blue catfish
freshwater drum buffalo

The principal fishing areas on the Neosho River are generally
restricted to adjacent towns, road crossings, low water or
overflow dams and reservoir tailwaters. The most popular
areas within 100 river miles downstream of the John Redmond
Dam are the John Redmond Dam stillinc basin area and dams at
the cities of Burlington, LeRoy, Neosho Falls, Iola, Humboldt,
Erie and Chanute f'Jirak, 1979; Ray, 1976).

Although recreational fish harvest estimates for the Neosho
River and its tributaries are not available, angler utiliza-
tion of these waters has been reported (Ray, 1976). The
estimated angler use for the 100 miles of the Neosho River
below the John Redmond Dam and for the 24 anglable tributaries
is estimated to be app.oximately 54,0 ) man-days per year.
The catch rate from these waters is expected to be similar to
the regional lake harvest objective of approximately two fish
per man-day, each weighing 1/2 pound (Brunson, 1979). Based
on these estimates the annual harvest from these waters was
determined to be approximately 54,000 pounds (24.5 metric
tons) .

No data were available concerning the amount of sport fish
consumed locally. Fishermen residing beyond the 50-mile
radius area from the WCGS will likely fish within the area
and, therefore, only a portion of the harvest would be
expected to be consumed locally.

2.1.3.5 Water Use Within 5 Miles

2.1.3.5.1 Municipal, Industrial, Irrigation and Recreation
Uses

All surface water rights within 5 miles of the site, except
for two, are located on the Neosho River upstream of the
confluence with Wolf Creek. Of the two remaining water
rights, one is located on Lorg Creek, in the adjacent water-
shed east of the site; the other water right is held by the
Applicants for storage of natural flows on Wolf Creek. The
water rights on the Neosho River between Wolf Creek and

the John Pedmona Dam are held for municipal, industrial,
irrigation and recreation use. The municipal water rights
are for the City of Burlington and Coffey County Rural Water
Districts 2 and 3; the industri . water rights are held by

2.1-24
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. TABLE 2.1-2 Sheet 1 of 3

RESIDENT POPULATION DISTRIBUTION *
BY SECTOR AND RADIAL DISTANCE UP TO 10 Miles

Radial Distance from Reactor (Miles)

10-Mile

Sector Year 0-1 1-2 2-3 3-4 4-5 5-10 Total
N 1970 0 3 2 9 1 75 90
1980 0 2 5 0 5 108 120

1990 0 10 10 10 10 60 100

2000 0 10 10 10 10 60 100

2010 0 10 10 10 0 40 70

2020 0 10 10 10 0 30 60

NNE 1970 0 1 1 5 18 147 172
1980 0 0 6 9 16 73 104

1990 0 10 10 10 20 140 190

2000 0 10 10 10 20 140 190

2010 0 10 10 10 10 110 150

2020 0 0 0 10 10 90 110

~ NE 1970 0 1 4 11 6 74 96
. 1980 0 2 6 12 6 90 116
1990 0 10 10 10O 10 70 110

2000 0 10 10 .0 10 60 100

2010 0 0 10 10 10 A 80

2020 0 0 10 10 10 40 70

ENE 1970 0 0 7 3 . 77 91
1980 0 2 5 2 5 60 74

1990 0 0 10 10 10 70 100

2000 0 0 10 10 10 00 90

2010 0 0 10 10 10 50 80

2020 0 0 10 10 10 40 70

E 1970 0 3 1 1 1 61 67
1980 0 8 3 2 4 63 80

1990 0 10 10 10 10 50 90

2000 0 10 10 10 10 40 80

2010 0 10 0 0 0 30 40

2020 0 10 0 0 0 20 30

- -
If the projected population is less than 10, the projections
have been rounded upward. Thus, if there are 2 persons
pProjected, tha number has been rounded to 10.
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6/81



Sector

Year

ESE

SE

SSE

SW

1970
1980
1990
2000
2010
2020

1970
1980
1990
2000
2010
2020

1970
1980
1990
2000
2010
2020

1970
1980
1990
2000
2010
2020

1970
1980
1990
2000
2010
2020

1970
1980
1990
2000
2010
2020

WCGS-ER(OLS)

TABLE 2.1-2 (continued)

Sheet 2 of 3

Radial Distance from Reactor (Miles)
10-Mile
0=-1 1-2 2-3 3-4 4-5 5=10 Total
0 9 7 3 18 90 127
0 4 4 5 5 103 121
0 10 10 10 10 80 120
0 10 10 10 10 70 110
0 10 10 10 10 50 90
0 10 10 10 10 40 80
0 4 7 7 8 107 133
0 10 5 14 7 199 235
0 10 10 10 10 90 130
0 10 .0 10 10 90 130
0 10 10 10 10 70 110
0 10 10 10 10 50 90
2 7 7 1 9 260 286
0 0 1 8 16 144 169
0 0 0 10 10 250 270
0 0 0 0 10 240 250
0 0 0 0 10 200 210
0 0 0 0 10 150 160
0 4 7 14 8 84 117
0 0 0 14 7 57 78
0 0 0 10 i 70 90
0 0 0 10 19 60 80
0 0 0 10 10 50 70
0 0 0 10 10 30 50
0 0 0 0 7 89 96
0 0 0 0 12 87 99
0 0 0 0 10 80 90
0 0 0 0 10 80 90
0 0 0 0 10 60 70
0 0 0 0 10 50 60
2 0 6 652 1,431 211 2,302
0 0 12 854 1,857 377 3,100
0 0 10 790 1,730 230 2,760
0 0 10 860 1,880 230 2,980
0 (4] 10 780 1,700 200 2,690
0 0 10 690 1,500 170 2,370
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TABLE 2.1-2 (continued) Sheet 3 of 3

Radial Distance from Reactor (Miles)

10-Mile

Sector  Year 0-1 1-2 2-3 3-4 4-5  5-10 _Total
WSW 1970 0 0 11 29 13 66 119
1980 0 0 11 10 26 76 123

1990 0 0 10 30 10 50 100

2000 0 0 10 30 10 50 100

2010 0 0 10 20 10 40 80

2020 0 0 10 20 10 30 70

W 1970 1 0 13 1 0 43 58
198C 0 0 11 2 0 44 57

1990 0 0 10 10 0 30 50

2000 0 0 10 10 0 30 50

2010 0 0 10 10 0 20 40

2020 0 0 10 10 0 10 30

WNW 1970 0 0 3 49 14 24 90
1980 0 0 9 362 11 118 500

1990 0 0 10 760 90 20 880

2000 0 v 10 990 100 20 1,120

2010 0 0 10 1,220 110 10 1,350

2020 0 0 10 1,240 120 10 1,380

NW 1970 1 0 22 46 9 54 132
1980 0 8 2 4 14 71 99

1990 0 Q 20 390 10 40 460

2000 0 0 20 510 10 40 580

2010 0 0 10 630C 10 30 680

2020 0 0 10 650 10 20 690

NNW 1970 0 0 13 5 5 60 83
1980 0 0 4 3 0 84 91

1990 0 0 10 10 10 50 80

2000 0 0 10 10 10 40 70

2010 0 0 10 10 10 30 60

2020 0 0 10 10 10 20 50

Total 1970 6 32 111 836 1,552 1,522 4,059
198N 0 36 84 1,301 1,991 1,754 5,166

1990 0 60 140 2,080 1,960 1,380 5,620

2000 0 60 140 2,490 2,120 1,310 6,120

2010 0 50 120 2,740 1,920 1,040 5,870

2020 0 40 110 2,690 1,730 800 5,370

Rev. 2
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TABLE 2.1-3

AGE DISTRIBUTIONS FOR THE SITE AREA FOR 1970 and 2000 (2}

1970 uU.S. Coffey(b) Counties Within(b) 2000 U'S'(c)
Age Categyory Poprlation County 50 Miles Of Site Population
0 to 12 24% 19% 23% 19%
12 to 18 12% 10% 12% 9%
Over 18 64% 71% 65% 72%

8Year 2000 is the midpoint (rounded to the nearest census date) of the
station operating life.

b1970 U.S. Census of Population, General Population Character-

istics, Kansas

C'Proje:ctions of the Population of the United States: 1977
to 2050", Population Estiimates and Projections, Current
Population Reports, Series P-25, No. 704: Bureau of the
Census.

Note: The 0~ to l0-mile 1970 distribution is represented by the "Coffey
County"™ column, and the 10~ to 50-mile 1970 distribution by the
"Counties within 50 miles of the Site"™ column. The projected age
dis-ribution for 2000 for 0-to-10 miles and 10-to-50 miles is
found in the "2000 U.S. Population™ column.

(870) ¥43~590M
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TABLE 2.1-18a

DISTANCE TO NEAREST PLANT BOUNDARY, RESIDENCE,
VEGETABLE GARDEN AND LIVESTOCK WITHIN 5 MILES

Distance From Reactor (Miles)

Nearest Nearest Nearest Nearest Nearest
Plant Nearest Vegetable Meat Dairy Dairy
Sector Boundary Res 1dence Garden Animal Cow Goat Milk Consumers
N 1.3 1.4 1.4 1.1 None None 2 adults
NNE L 1 2.6 2.7 0.8 4.7 None 3 adults/2 children
NE 1.3 1.8 2.1 0.8 None None
ENE 1.5 2.0 0.3 None None
E 1.2 1.8 1.8 1.2 1.8 None 2 adults
ESE 1.2 1.6 1.6 1.2 1.7 None 2 adults
SE 1.2 1.4 1.4 1.2 1.4 None 2 adults/2 teens/2 children
SSE 3.0 3.0 3.2 3.2 5.0 None 2 adults/1 infant
S 3.3 3.5 3.5 3.3 None None
SSW 1.7 4.6 4.6 4.6 None None
SW 1.5 2.2 r W 1.6 None None
WSW 1.5 2.7 2.7 1.5 4.7 None Various local families
W 1.8 2.2 2.2 2.8 None None
WNW - My § 2.9 2.9 2.1 None tione
NW 2.6 , e 1.4 2.4 35 None Various local families
NNW 1.5 22 2.3 2.0 None None

Source: Field Investigation, Kansas Gas and Electric Company, 1980.
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TABLE 2.4-3

REGULATED STREAM FLOWS OF THE NEOSHO RIVER
FROM 1964 TO 1977

(All Values in Cubic Feet Per Secord)

RECORDED DISCHARGES AT RECORDED DISCHARGES AT
BURLINGTON, KANSAS IOLA, KANSAS
(RM 338.4) (RM 284.4)

Monthly Maximum Minimum Date of Monthly Maximum Minimum Date of
Month Awerage Daily Daily Min. Flow Average Daily Daily Min. Flow
Oct. 1,774 13,400 2.8 10/2/74 2,284 29,500 25 10/16/66
Nov, 1,397 13,400 29 11/30/66 1,897 24,990 27 11/2/66
Dec. 1,005 6,240 14 12/31/66 1,316 15,200 21 12/31/66
Jan. 951 7,180 14 1/10/67 1,339 12,800 14 1/12-13/67
Feb. 1,024 12,400 21 2/11/67 1,299 14,200 18 2/24-25/67
Mar, 1,461 15,100 20 3/18/67 2,035 22,100 15 3/16-17/67
Apr. 2,002 14,000 30 4/2/67 2,633 30,200 38 4/12/77
May 2,433 12,200 21 5/24/70 2,758 15,100 40 5/23-28/67
June 4,080 14,700 31 6/22/70 5,314 26,100 (X 6/30/66
July 2,884 13,000 18 7/19/73 3,412 29,500 37 7/15/66
Aug. 532 9,750 2.0 8/31/76 698 11,100 31 8/31/66
Sep. 930 11,900 5.9 9/30/74 1,495 24,100 19 9/4/76

Sources: U.S. Geological Survey (1969) and U.S. Department of the Interior
(1966-1977).

Note: Period of record is fram September 1, 1964 through September 30, 1977.
Regulated storage of the John Redmond Reservoir began on September 1, 1964;
flow at the Burlington gauge has been campletely requlated by the reservoir
since 1963; flow at the gauge near Iola has reflected considerable regulation
since 1963.
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6/81



WCGS-ER (OLS)

TABLE 2.4-4

IN-CHANNEL HYDRAULIC
PARAMETERS FOR THE NEOSHO RIVER

(1) Near Iola: D.A. - 3,818 sq. mi.

Discharge Width Average Depth Velocity
(cfs)a (feet) (feet) (fps)
Q50 140 1.6 1.6
Qgo 88 .90 P |

Qa 220 3.3 >

(2) Near Parsons: D.A. - 4,905 sq. mi.

Qs 130 2.1 1.5
Qg0 82 3.3 .9
Qa 220 4.0 2.5

(3) Near Chanute: D.A. - 4,195 sq. mi.

Q,° 254 3.52 2.87

@ Qs0s & Qgp are those discharges which are exceeded 50 and 80
percent of the time, respectively. Q is average discharge.

b Q50 and Qgo information are not available.
Source: Kansas Water Resources Board, 1971, Kansas Streamf low

characteris;ics, Part 8, In-channel hydraulic goemetry
of streams in Kansas: Technical Report no. 8.
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The total costs for the various scenarios and the benefits
derived from the use of the lake are summarized in Table
2.8-1. The benefit-cost ratios developed in that table show
that the public would benefit from the use of the WCGS cool-
ing lake for only scenario three.

2.8.3 USE OF WCGS LAND

The applicants have purchased 11,882 acres in association
with the WCGS project. Property actually necessary for the
project within the site boundary totals 9818 acres. Several
farmers would only sell their property within the site
boundary by selling their entire farm or would only allow
right-of-way access 1if the entire acreage through which
right-of-way was desired was purchased. The acres outside
the site boundary are being utilized to the extent possible
as they were prior to their purchase.

2.8.3.1 Exclusion Area

The applicants own all land within the 1200 meter exclusion
area surrounding the WCGS reactor and have the authority to
determine all activities inside the area. The majority of
the 1118 acre exclusion area is water surface extending over
the cooling lake and station structures occupy a large
portion of the remainder. See Figure 2.1-6.

The balance of the land within the exclusion a ea will not
be wutilized for agricultural purposes. Selective land
management practices will be utilized as necessary toO con=
trol vegetation growth for plant security areas and the
remaining land in the exclusion area.

2.8.3.2 land Outside of the Exclusion Area

Approximately 4200 acres are within the WCGS site boundary
but outside of areas occupied by the lake, dam and exclusion
area. To the extent practical, this land will be used for
agricultural purposes.

A buffer zone of natural vegetation will be retained <round
the lake. The remaining 3700 acres of cropland and r¢nge-
land will be continued in agricultural production if prac-
tical.

2.8.4 WCGS LAND USE SUMMARY AND CONCLUSIONS

The 9818 acres of Coffey County, Kansas land within the WCGS
site boundary is comprised of 5090 acres of water at the
coolinc lake normal pool elevation of 1087 feet and 4728
acres of land.

Rev, 2
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2.8.4.1 Cooling TLake

Public use of the WCGS ccoling lake and evacuation, security
and operational considerations for the use of the lake are
discussed in Section 2.8.2, The benefit-cost ratios devel-
oped for public use of the lake show that it is beneficia!l
to develop the lake into a recreational facility for only
one of the evaluated scenarios. This scenario assumes
public boating is allowed on the lake and also assumes the
fishery is developed with State assistance. A significant
portion of that benefit (42%) is derived from using the lake
as a fishery with State stocking of trophy fish increasing
use by the public. Only about 33% of the benefit of the
lake use is derived from uses for which there is a demand in
the region-swimming, boating, camping, and picnicking.

As stated in Appendix 27 there is a surplus of fishing
opportunities in the region surrounding WCGS, as wel! as for
the state, and this surplus will persist well into the fu-
ture. Additionally, although the Appendix 2A citing of a
Kansas fish preference survey says the results must be
interpretea with caution, there is an apparent low prefer-
ence for trophy fishing in Kansas. Consequently, the Appli-
cants will not commit to a long term use of the cooling lake
whose main benefit will be derived from fishing by the
Kansas public that already have an abundance of fishing
available and exhibit a low preference for the additional
trophy fishing that would develop in the lake.

The Applicants are continuing with their fish stocking
program to establish desirable fish species in the lake.

2.8.4.2 Land

Land outside the exclusion area and above the coolina lake
normal pool level, but inside the WCGS site property, will be
utilized to the extent practical as it was prior to its pur-
chase for the WCGS site.
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CHAPTER 3.0

THE STATION

3.1 EXTERNAL APPEARANCE

3.1.1 STRUCTURES AND ARRANGEMENT

The principal building complex at Wolf Creek Generating
Station, Unit No. 1, (WCGS) is a group of interconnected
buildings oriented in a generally north-south direction as
shown in Figure 2.1-4. This complex comprises the central
structures and forms the visual foundation for the power
block as reflected in the artist's conception, which is
included as the frontispiece for this document. Figure

3.1.1 is an oblique aerial photograph of the site looking

to the east and Figure 3.1-2 is an overhead aerial photograpb
of the site. These photos were taken in April 1979. Figures
3.1-2a and 3.1-2b are aerial photographs taken in February
1981. Lake filling began in November 1980 and Figure 3.1-2b
shows an impoundment of about 1200 surface acres of water.

The main vertical element in the composition of the power
block is the reactor building. The reactor building houses
a pressurized water reactor (PWR) and associated reactor
coolant and ventilation systems. Interconnecting structures
include the fuel building, control building, auxiliary
building, the diesel generator building, and the turbine
building. The radwaste building is located nearby, facing
the fuel building. The turbine building, a horizontal
structure, has a lower profile than the reactor building.
Its steel structure has metal siding. Also included among
the power block structures are the condensate storage tank,
the refueling water storage tank, the reactor makeup water
storage tank, the demineralized water tank, the emergency
fuel oil storage tanks, and several transformer vaults which
are located around the power block structures as shown in
Figure 2.1-4.

The major non-power block structures include the ad-
ministration building, the Technical Support Center, the
switchyard, the shop building, the security building, the
sewage treatment plant, the warehouse, the circulating water
pumphouse, the circulating water discharge structure,
and the essential service water pumphouse. Also located
around the site complex are several storage ta'ks and small
buildings for storage of acid, compressed gases, water, and
fuel 0oil. These items are shown on Figure 2.1-4. The
Emergency Operations Facility, Simulator, Vistors Center
complex is located about 2 3/4 miles northwest of the station
as shown in Figure 2.1-6. Railroad sidings are installed to
serve the fuel and turbine buildings. The main access rail-
road leads into the site trom the north and branches into
several spurs which provide access to the outlying structures
and encircle the principal building complex. Designations
of the plant perimeter and exclusion area boundary are
shown in Figure 2.1-6
Rev. 2
3.1-1 6/81



WCGS~-FR(OJ.8)
3:.1.2 ARCHITECTURAJI. FEFATURFS AND AFSTHFTIC CONSIDFRATIONS

The layout of the facility was planned to achieve a blend of
functional and aesthetic considerations.

The plant arrangement and structural desian are coordinated
to estabhlish continuity and to provide both a balance and
symmetry of design and a pleasing appearance.

The various site components such as structures, eguipment,
parking, and railroad spurs are organized in a neat,
functional manner with a minimum of visual clutter. Land-
scaping is planned where possible, to complement plant
appearance.

In summary, this is an industrial facility whose plant
facilities and qgrounds have been designed to be visually
pleasing and compatible with the surroundine environment.

3.1.3 CASFOUS AND LIOUID PELFASE POINTS

There are two potertial release points for radioactive
gaseous effluents from the station: the reactor buildina
and the radwaste buildina. The vents for these buildinas
throuah which the effluents exhaust extend 10 feet above the
roofs of these buildinags and stand 218 feet and 64 feet
above the plant grade elevation.

Liquid radiocactive wastes discharged from the plant are
released from the station into the cooling lake via the
circulating water discharge structure.

The locations of the release points are shown in Figure
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TABLE 3.2-1
REACTOR AND STEAM - LLECTRIC SYSTFM

DESIGN AND OPERATING PARAMETERS

Reactor Coolant System

Nominal operating pressuie, psig

Total system volume, 1including
pressurizer and surge line, ft?

System liquid volume, including
pressurizer water at maximum
guaranteed power, ft?

Pressurizer spray rate, maximum, gpm

Pressurizer heater capacity, kw

System Thermal and Hydraulic Data

NSSS power, Mwt
Reactor power, Mwt
Ultimate reactor power, Mwt
Thermal design flows, gpm
Per loop
Total
Total reactor fiow, 10® 1b/hr
Temperatures, F
Reactor vessel outlet
Reactor vessel inlet
Steam generator outlet
Steam generator inlet
Feedwater
Pressurizer
Pressure, psia
Design
Normal
Average velocity along fuel rods, ft/sec
Active heat transfer, surface area, ft?
Average heat flux, Btu/hr-ft?
Maximum heat flux for normal operation,
Btu/hr-ft?
Average linear power, kwW/ft
Peak linear power for normal operation, kW/ft
Peak linear power resulting from overpower
transients/operator errors, assuming a
maximum overpower of 118%, kW/ft
Heat flux hot channel factor, FQ

Peak fuel central temperature at peak linear
power for prevention of centerline melt, F

&il3D

12,135

11,393
900
1,800

3.425
3,411
3,565

94,400
377,600
140.3

618.
558,
558.
544.
440.
653.

cCoOOONG& W

2,500
2,250
16.7
59,700
189,800

440,300

5.44
12.6

18.0
2.32

4,700
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TABLE 3.2-1 (Sheet 2) ‘

Core Mechanical Design Parameters

Design RCC canless
17 % 17
Number of fuel assemblies 193
UO, rods per assembly 264
Rod pitch, in. 0.496
Overall dimensions, 1in. 8.426 x B.426
Fuel weight, as UO,, 1b 222,739
Clad weight, 1b 45,296
Number of grids per assembly 8 - Type R
Loading technique 3 region
nonuniform
Fuel Rods
Number 50,952
Cutside diameter, 1in. 0.374
Fuel to cladding gap, in. 0.0065
Cladding thickness, in. 0.0225
Cladding material Zircaloy-4

Fuel Pellets

Material U0, sintered .

Density, % of theoretical 95
Diamet=r, 1in. 0.3225
Length, 1in. 0.530

Rod Cluster Control Assemblies

Neutron absorber Ag-In-Cd or Hafnium |
Cladding material Type 304

SS=-cold worked
Clad thickness, in. 0.0185
Number of clusters, full length 23
Number of absorber rods per cluster 24

Core Structure

Core barrel, 1.D./0.D., in. 148.0/152.5
Thermal shield Neutron pad

design
Baffle thickness, in. 0.88

Structure Characteristics

Core diameter, equivalent, 1in. 132.7
Core height, active fuel, in. 143.7 ‘

Rev., 2
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3.4 HEAT DISSIPATION SYSTEM

3.4.1 GENERAL

The Wolf Creek Generating Station, Unit No. 1, (WCGS) cooling
system is designed to support two 1150-MWe pressurized water
reactors (PWR) operating at a 100 percent average annual

load factor for normal conditions. At this rate, a maximum
of 8.0 X 107 Btu of beat per hour per unit will be dissipated
in the cooling lake. The heat will be dissipated through
evaporation, convection, and radiation for the systems shown
on Figure 3.4-1.

3.4.2 COOLING LAKE

The station cooling lake is formed by one main earth-rolled
dam across Wolf Creek and five perimeter saddle dams.

The cooling lake, peripheral dams, dikes, internal canals,

and outlet works are shown on Figure 2.1-5. 1 lans cf the

service spillway and the outlet works are shown ~n Figures

3.4-2 and 3.4-3.

The top of the main dam is at elevation 1100 feet above
mean sea level (MSL). Each dam has a 3 to 1 (horizontal
to vertical) slope on both the upstream and downstream
faces. The upstream slope of each dam is riprapped for
protection against wind-generated wave erosion while the
downstream slope is seeded. The top of the main dam is
riprapped to prevent erosion.

A service spillway and an auxiliary spillway on the east
abutment of the main dam are designed to accommodate the
probable maximum flood. The service spillway is an uncon-
trolled, concrete, ogee-crested semicircular spillway.

The auxiliary spillway is located about 1500 feet east

of the service spillway and is an open-cut type.

A low-level outlet works is located near the west abutment
of the main dam. The outlet works is provided with a 60~
inch diameter outlet pipe. A 30-inch diameter blowdown
pipe branches from the outlet pipe. The low-level outlet
works is designed to blowdown water (from 0 to 60 cfs)

to regulate the water quality of the cooling lake. In
addition, the low-level outlet works enable drainage of
the cooling lake to permit insps=ction and repairs of the
main dam.

3.4.3 INTAKE AND DISCHARGE STRUCTURES

3.4.3.1 Makeup Water

Makeun water for the WCGS cooling lake is drawn from the
Neosho River immediately downstream from the John Redmond
Reservoir. A makeup water screen house is situated on

Rev. 2
3.4-1 6/81
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Resarvoic and contains one bar grill, three vertical travel-
ing screens, and three vertical wet-pit pumps, each with

a normal operation capacity of 40 to 6C cfs. The three
pumps in parallel have a maximum capacity of 170 cfs when
the river elevation at the pumphouse is at flood stage.
Two auxiliary raw water pumps, each with a capacity of

400 gpm, are located in the makeup screen house to provide
mekeup to the nlant, potable water and uemineralizer water
Ssystems when the makeup water pumps are not operating,

A general arrangement of the makeup water screen house

is shown in Figures 3.4-4 and 3.4-5.

the east bank of the river downstream of John Redmond ‘

The existing Corps of Engineers low-flow channel located

on the west side of the river bas not been altered and

will continue to function as it does at the present time.

A recently excavated channel downstream of the stilling
basin (see Figure 3.4-6) on the east side of the river

Supr .1es makeup water to the screen house during normal
coniitions., This channel can be fed by a 42-inch diameter
pipe connected with John Redmond Dam during times the still~-
ing rtasin is under repair,

The screen house bar grill, located at the inlet of the
intake bays, is composed of l-inch vertical bars spaced

at 3-inch intervals., Each intake bay is approximately

li feet 2 inches wide. Each screen is 10 feet wide. The
intake structure floor is located at an elevation of 995 feet
MSL.

The vertical screens, operated intermittently, are back-
washed with water drawn from the Neosho River. This screen
wash system is activated normally by a timer or automatically
from a high-differential p-essure switch. Screen mesh

size is 0.375 inch., Trash collected on the traveling screens
is backwashed to a trash basket where it is strained and
collected. The trash is manually disposed of offsite,

There are no provisions for returning fish that survive
impingement to the Neosho River, but the intake velocity

of 0.5 fret per second at the low water-level minimizes

fish impingement,

Makeup water from the screen house is pumped through a
54-inch diameter pipe and discharges into the Wolf Creek
cooling lake at the makeup water discharge structure located
on the western shore of the cooling lake (see Figure 2,1-5).
A plan and section view of the discharge structure is shown
on Figure 3.4-7. Two raw water pumps located in this dis-
charge structure supply water to the steam cycle makeup
system and the potable water system,

3.4-2
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3.4.3.2 Circulating Water

The location of the circulating water screen house at the
WCGS is shown on Figure 2.1-5. Plan and clevation drawings
of this structure are shown on Figures 3.4-8 and 3.4-9.

The circulating water screen house strzucture for Unit 1
houses three circulating water pumps. Under normal con-
ditions all three pumps will be operating at a total capacicy
of 1114 cfs.

Three service w-ter pumps are also housed in the circulating
water screen house structure. Normally, two service water
pumps will be operating at a total capacity of 90 cfs,

with one pump serving as a standby. A low-flow and startup
pump with a capacity of 14.5 cfs is also provided for the
service water system.

The Circulating Water Screenhouse sump floor is located
at an elevation fo 1058 feet MSL. A steel plate is
provided at the sump inlet of the Screenhouse as a
weather protection device (Figure 3.4-9). This steel
plate extends from elevation 1075 feet MSL, upvards to
the operating floor, 1092 feet MSL. The velocitics of
circulating water and service water flow downstream of
the steel plate are essentially independent of cooling
lake water level.

Based on a total (circulating water and service water
combined) flow rate of 1204 cfs for one unit, the average
inlet water velocities are calculated to be:

Approach velocity to the 0.87 feet
Screennouse: per second
Velocity through the bar 1.06 feet
grill: per second
Approach velocity to the 1.06 feet
traveling screens: per second
Velocity through the 1.95 feet
traveling screens: per second

The circulating water screen house contains a bar grill,
conventional traveling screens, strainers, aand fire pumps
(one diesel and one electric motor driven). The traveling
screens will operate the same as the makeup water screen
house traveling screens described in Secticn 3.4.3.1.

After passing through the condenser, the circulating water
discharges into the cooling lake from the circulating water
discharge structure, shown on Figure 3.4-10. The water

Rev. 2
3.4-3 6/81
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There are two essential service water pumps for Unit 1,
each of which has a capacity of 33.5 cfs. One of the two
purps serves as the redundant backup pump. The pumps are
located in a seismic Category 1 structure that is separate
from the circulating water screen house.

3.4.4 THERMAL CONSIDERATIONS

The temperature rise across the condenser for each 1150
MWe unit is 31.5 F based ongthe circulating water heat
rejection rate of 7.87 x 10° btu/hr and circulating water
flow rate of 1114 cfs at 100 percent average arnual load
factor. The condenser has three sections: low pressure,
intermediate pressure, and high pressure. Total effective
tube length for the three sections in series 1is approx-
imately 140 feet. With a tube flow velocity of 8.0 feet
per second, the travel time for water across the condenser
is about 18 seconds.

Sargent & Lundy's LAKET computer model has been used to
calculate the cooling lake temperature distribution. This
model simulates the effects of varying weather conditions

and plant heated-water Aischarge on the surface temperature
and evaporation rates of a lake. The time-varying tempera-
ture distribution along the water body's central axis is
computed against time, and the natural and forced evaporation
rates and the variation in the lake level are also computed.

At the normal operating pool elevation of 1087 feet MSL,
the gross surface area of the cooling lake is 5090 acres,
and the effective cooling area is 4330 acres. Elevation/
area-capacity information for the Wolf Creek cooling lake
is shown on Figure 3.3-2.

Hydraulic and thermal balances are used together with the
energy budget method to determine evaporation from the
lake. The energy budget method takes into account such
factors as solar radiation, reflected solar radiation,
and energy transferred from the lake to the atmosphere.

Maximum temperatures at various locations in the cooling
lake with one unit operating at 100 and two units operating
at 88.5 percent average annual load factor are shown in
Figures 3.4-11 and 3.4-12. The location points are shown

in Figure 3.4-13 along with the distances from the plant
discharge point along the circulating water flow path line
to each location point. These maximum temperatures corre-
spond to lake temperatures that occurred less than 1 percent
of the time during the 16 years of analysis (1949-1964).

A cumulative profile of temperature distributio. for various

locations in the cooling lake is presented in Taule 3.4-1.
For each location, the table gives thec maximum temperature

3.4-4
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and the temperatures that occurred at a frequency of 1,

5 and 50 percent of the time based on the 16 years of
calculated data. The temperature provided at N percent
(where N is 1, 5, or 50) frequency is interpreted as a

base temperature where N percent of all temperatures calcu-
lated were higher than this temperature. (For example,

at 5 percent occurrence, 5 percent of all temperatures
calculated were higher than the base temperature.) Con-
versely, 95 percent of all temperatures recorded were lower
than the base temperature. Seasonal upper 1 percentile

and 50 percentile temperature distributions in the cooling
lake at the locations identified in Figure 3.4-13 are given
in Tables 3.4-2 and 3.4-3.

Table 3.4-1 shows that the maximum plant .nlet temperatur-s
for one-unit operation at 100 percent average annual loau
factor do not exceed the design maximum plant inlet temper-
ature of 95 F established by essential service water intake
requirements. Table 3.4-) also shows the same result for
two-unit operation at 38.5 percent average annual load
factor.

The maximum natural cooling lake temperature simulated

for the l6-year data period is 87.2 F for one-unit operatiocn
and 87.4 F for two-unit operation. Natural temperatures
are the cooling lake temperatures that would exist at zero
load and are assumed to be constant throughout the cooling
‘ake. They differ for one- and two-unit operation because
the water mass following 16 years of operation differs.
Because natural temperatures are dependent on the total
mass of water in the cooling lake, the natural temperatures
on an aggregate time basis are indirectly dependent on
load, and the recorded maximum natural lake temperatures
for one- and twc-unit operation are not identical. Fiqgure
3.4-14 presents the simulated natural ter perature variation
in the cooling lake for one-unit operation.

The total dissolved solids (TDS) concentration in the cooling
lake increases as the water evaporates. "ables 3.4-4 and
3.4-5 show the evaporation rates for one- and two-unit
operation. A balance between consumptive water losses

(such as evaporation) and replenishment sources (such as
makeup, rainfall, and runoff), which vary with seasonal

and operational characteristics, determines the extent

of the TDS buildup and reduction. A complete discussion

of total dissolved solids is presented in Section 3.6.

3.4-5
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TABLE 3.5-1 (Sheet 3)

Reactor Coolant Secondary Coolant(z)

Class 6 pCi/gm pCi/gm

Ce-141 7.00E-5 1.81E-9
Ce~143 4.00E-5 4.79E-10
Ce-144 3.30E-5 9.03E-10
Pr-143 5.00E-5 9.08E-10
Pr-144 3.30E-5 1.97E-9

3.90E-1 5 78E-6 \°)

(1) Refer to Table 3A-1 for assumptions.

(2) For the secondary side, the noble gas activities are
for the steam phase; all other activities are for steam
generator water activities.

(3) Lower blowdown rates result in higher secondary system
activities. A 60-gpm blowdown will result in a total of
5.35E-5 puCi/gm (excluding noble gases, N-16, and tritium)
in the steam generator. A maximum blowdown rate was used
in this table.
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TABLE 1.5-6

LIQUID PROCESS AND EFFLUENT RADIOACTIVITY MONITORS

LIQUID PROCESS RADTOMCTIVITY MONITORS

Samp e
Control- Alert |1H] Fliw Moniton
Monator Ve Range Mx (1) 1ing Alarm Alarm Rats Contrul
_Mmber  Description  (continuue) Detection [y Ci/ce) (pCifec) Imotgpe  (uCifec)  (uCifec) (gm)  Punction
O-EG-RE-9  Compoment Liquid Nal (T1) 107 w102 1x10%  cew 110753 1x107%0 1 Isolates
O~-EG~HE~ 10 oonling arma air vents
water scintilla- on component
mond tor tion cooling
water surge
tanks on
hi alarms
- -2 . -5 -4 W
OB ~HE~2 Steam gersr~ Liguad (2) Nal (T1) 10 " to 10 1x10 Ceo~137 1 x 10 7(3) 1 x10 "(4) 1-5 Closes
ator 1ajuid e b lowdown
radioact iv- scintilla- isolation
ity mond tor tion valves on
hi alarm
-7 -2 -6 -5 -4
O-BM-RE~25 Steam gener-  Liguid (2) Nal (T 10 " to 10 1 x10 Ce~137 1 x10 °(3) 1 x10 "(4) 1-5 Closes
ator blowdown Gamma b lowdown
Process Lng scimtilla- 1solation
Systam moni tor tion valve on
hi alarms
O-EA-RE~4A  Service Liquid Nal (T1) 107 01027 1x10% cem  1x100) 1x107% 1 Alarws
O~EA-RE~4B water monitor ATy
scintilla~
tion
OHE-RE-16  Boron recy-  Liquid (2) Mz () 107010 1x10% 1w 1x1005) 1x107%6) 1 Alert alarm
cle system Gamma divects flow
distil late scintilla- o recycle
"o tor tion holdup tank
O-6J-RE-01  Chemical and  Liquid NI (Tl) 10 to 1 ™ - 10747 1(8) 2-1  Alamms
volume con- Jare
trol system scint il la-
letdown tion
O tor
. -7 -2 - -5 -4
O~EF -RE-135 Essent 1al Liguid Nal (T1) 10 " to v 1x10 Co=137 1 x10 °(3) 1 x10 "(4) 1-5 Alarms
O=EF -RE~ 36 servioe water e
sys tem scintilla-
monitor tion
-7 -2 - -5 -4
O=¥FD-RE-50 Auxiliary Liguid (2) Nal (T1) 10" to 10 1x10 Ce~137 1 x10 7(3) 1 x10 "(4) 1-5 Hi alarmm
steam system eameny isolates
condensate scintilla- auxiliary
recovery tion steam supply
O tor to radwaste
building and
tripe auxil-
iary steam
condensate
transfer pumps
OHC-RE-]  Radwaste Liquid Nal (T1) 7.1 =10°¢/me O eMr WA " » a "
O~HC-RE-2 Ludificat Jarve
syntem scintilla-
mord tor tion

(1) MX =~ manime) detectabie conoentration.
(2) when in operation.
{1) One order of magnitude sbove MIC to avoid spurious alamms and to indicate the leakage of radioactivity into an otherwise nonradiocactive

system.

(4) T™wo orders of magnitude above MXC to indicate significant inleakage of rdxo-:twtq

(5) Only water cleaner than this will be sent to the reactor makeuo water storage tank

(6) High activity mey indicate evaporator cperating problem.

(7) High activity may indicate a crud burst or iodine spiking.

(8) High activity may indicate a crud burst, iodine spiking, or failed fuel. Laboratory analyses will be performed to determine cause.

POOR ORIGINA!



WOGS~ER(OLS ) l
TABIE 3.5-6 (Sheet 2)

LIQUID PROCESS AND EFFLUENT RADICACTIVITY MONITORS

LIQUID EFFLUENT RADIOACTIVITY MONITORS

Sample
Control- Alert Hi Flow Monitor
Monutor Type Range M (1) ling Alarm Alarm Rate Control
Numbe r Description {cont inuous ) Detect ion { uCi/ec) ( vCi/ec) Isotope (v Ci/ec) { v Ci/ec) {ggm)  Punction
O-HP-RE—4S  Secondary Liguid (4) Nal (T1) 1070 10% 1x10%  csaw (3) (2) 15 Closes
liquid waste Jarma discharge
system scintilla- valves on
moni. tor tion hi alarm
O-HB-RE-18  Ligquid rad-  Liguid (4) Nal (T1) 1077 to 1072 1x 1078 Cs~137 (3) (2) 1-5 Closes
waste dis— gamma discharge
charge scintilla- valve on
moni tor tion hi alamm
O-LE-RE-59  Turbine Liguid (5) NaI (T1) 107 01072 1x10° csaw (3) (2) 15 Clases
mau lding gamma discharge
drain monitor scintil la- valve on
tion Hi alarm
O-BM-RE-52  Steam gener- Liguid (4) NaI (T1) 107 0107 1x10°  ceuw (3) () 15 Closes dis-
ator blow- Jamma charge and
down discharge scintilla- b lowdown
moni tor tion isolation
valves on
hi alarm

(1)
(2)

(3)
4)

(5)

MOC = minimmm detectable concentration.

High alarm is set to ensure that Technical Specification limits (the 10 CFR 20 general population MPCs for the controlling isotope
at the boundary of the restricted area) are not exceeded and to ini*iate isolation before the limit can be exceeded.

Alert alarm is set one order of magnitude below the Technical Specification limits to alert gperators of alert radiocactivity levels.
Normally, all of this liguid will be recycled. The monitor is to prevent inadwertent discharge valwe opening and to ensure that any
releases that might become necessary are within limits. In accordance with the Technical Specifications, batch analyses will be
performed before any releases are made.

Normally, not radicactive since potentially radioactive drains are segregated fram this and recycled.

6/8
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SERor
O-GT-HE- )1
O~GT-HE~32
Cont.a unment.

mong toms

O=GT-RE-22
O~QT~RE~1)

purge system
monitors

O=-SH-HE-3
O=SH-RE-4
Cortainment
High Activaty
Moru tors

O=GE-RE-92
Corncaenee
air dis~
charge
mon tor

O ~-HE~O4
O=GE~RE~0S
Contro!
recm alr
sgply
mond tors

Type
{(cont inucus)
Part wculate (3)

lodine (4)

Gascous (3}

Particulate (3)

lodine (4)

Gasecus (3)

Gamma (5)

(aABOOuSs
(cont inuous )
(3, 6)

Part iculate

Range
L uCl‘ml

~12 R 10-7

107" o107

10”7 o 1072

10

=12

1072 o 1077

=11

107 o 107

107 o 107

1w xo' rads M

107 to 1072

(lab aralysis) (6)

ladarwe (lab
analysis) (&)

vart wulate (3)
laduwe (4)

Gasovus (1)

Particulate (3)
Todine (4)

Ganoous (1)

=14

107 o 107

107 to 10

1077 to 1072

1072 o 1077
101} to 107°

10”7 to 107

Sanplo flow for cah channel is 3 cfm,

(1)
(2)
(3
)
(5)
i6)
(4]
)
"

10 M,
MpC

MX = minamae detoctable conoentration.
Wheo fuel 18 o the bul lding.

Beta scantillation detector.

Gamma scint illation detector.

Gama sensitive lon chamber.

when in gperation,

WES-ER(OLE )
TABLE 3.5~7

ALREORNE PROCESS AND EPFLUENT RADIOACT IVITY MONITORS

2

2

2

ATREORNE PROCESS RADIOACTIVITY MONITORS

rad/hr

Control-
ling
Isctope
Ca-117
=131

¥e-85

Kr-85

Ce~137
1-13

Kr-85

Co~137

I-131

Alert
Alarm
( vCifee)

1 x 1078 m)
1078

107%18)

9 x

1x

10-.“)

107%8)

-5

1 x 10 "(8)

2x10 °(9)

U (8)
“(8)

107°(8)

107%8)
10 (8)
1072(8)

MInumm
Hi Total Roguired
Alarm Vent ilation Sersitivity
{ »Ci/ec) Flow (cfm) _{¥Ci/ec)
1% 1077(7) 429,000 1% 10747
9x 107871 420,000 9x 10747
1 x 10747 420,000 1 x 1074
-7 -7
L x 107747 20,000/4000 1 x 107 (7)
9x 107  20,000/4000 9 x 10°°(7)
! x 10747 20,0000/4000 1 x 10747
a a "
2 % 107°(10) 1000 N
7 -7
1 x10°7(7) 20,000 1 x 10747
ax 1087 20,000 9 x 1081
1 x1674%7) 20,000 1 x 1074
7 <«
y .0 1950 1 x 407747
9x10°%7 190 9 x 10781
1 x107%7) 190 1 x 1074

(10) Two ordurs of magnitude above MXC to indicate eignificant inleakage of radicactivity,

un-'om.r of magnitude above MIC to avoid spurious alarms and to indicate primary to secondary leakage.

POOR

Montor
Cont ol
Punction

Isolates con-
tainment puroe,
doencrgizes
purge tans on
high gaseous
activity via
the FSFAS

[solates con-
tainment purge,
deenergizes
purge fars on
high gaseous
activity via
the ESFAS

NA

Closes blow-
down 1solation
valwe on

hi alarms

Initiates
switch to fueel
tui ling

IO TRy W
tilation o
high gassous
activity via
the ESFAS

Initiates
switch to oon-
trol room
amergency ven—
tilation on
high gaseous
activity via
the ESF'S

ey, 2
h/R1

CRIGINAL
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WOGS-ER(CLS)
TABLE 3.5~7 (Sheet 2)

AIRBORNE PROCESS AND EFFLUENT RADIOACTIVITY MONITORS

AIRBORNE EFFLUENT RADIOACTIVITY MONITORS

Minimsn
Control- Alert Hi Total Required
Type Range MC (1) ling Alarm Alarm Ventilation Dilution Sensitivity

Monitor (cont inuous ) { uCi/ec) { uCi/ec) Isotope ( uCi/ec) { v Cijec) Flow (cfm) Factor (¥ Ci/ec)
O-GI-RE-21  Particulate (2) 1032 to 10”7 1x10 e (8) (7 66,000 (4) (s)
o -11 -6 -10
unit vent Iodine (3) 10 to 10 1x 10 1-131 (8) (7) 66,000 (4) (5) (6)
mOnLtor -7 -2 -7

Gaseous (2) 10" to 10 2 x 10 Kr-85 (8) (7 66,000 4) (5)
O-GH-RE-10  Particulate (2) 107 2% to 10”7 1 %107 ceim (8) (1 12,000 (4) (5)
Suhasts -11 - -10
bui lding Iodine (3) 10 to 10 1 x 10 1-131 (8) (7) 12,000 4) (s)
exhaust -7 -2 -7
monitor Gaseous (2) 107 to 10 2 x10 Kr-85 (8) n 12,000 4) (5)
O~GL~RE~60 -12 -7 -11
Auxiliary Particulate {3) 10 *“ to 10 1 x 10 Cs~137 (8) (7) 20,000 i4) (7
ventilation
Exhaust
Monitor
O~GK~RE~41 -12 -7 -11
Access Particulate (3) 10 to 10 1x10 Cs~137 (8) (7 1950 (4) (7
Control Area
Ventilation
Exhaust
Monitor

Sanple flow for each channel is 3 cfm,

(1) MC = minimum detectable concentration.

(2) Beta scintillation detector.

(3) Gamma scintillation detector. 3 X

(4) Dilution factor = vent flow rate in m /sec = (annual average).

(5) Minmimum . quired sensitivity of monitor in Q Ci/ce at maxamm allowable annual awerage concentration
of contro..ing i1sotope at monitor which will result in anmual average Appendix I dose at the site
boundary = population MPC for controlling
isotope x 1 x 1 x 1

700 Ficaccu~il=*ion factor dilution factor
nable gases and 1,000 1. .udines and particulates. See Offsite Dose Calculation Manual.

(6) Grab samples will be analyzed in the laboratory, and low iodine concer.rations will be calculated,
using previously established ratiocs.

{(7) High alarm is set to ensure that Technical Specification limits (the 10 CFR 20 general population
MPCs for the controlling isotopes at the boundary of the restricted area) are not exceedec.

(8) Alert alarm is set to alert gperators to that average concentration which, if maintained for a full
year, would result in the 10 CFR 50 Appendix I annual dose guidelines being reached.

See Offsite Dose Ca!-ulation Manual.

where the bicaccumiation factor is 1 for

High alaom



WCGS-ER (OLS)

plant. Pretreated water (11.6 gpm/unit) is further processed
through weak base, strong base, strong acid, and mixed bed
ion exchangers and then pumped to a cycled condensate storage
tank where it is added to the condensate feed as required.
The following sections discuss the chemicals used in these
water treatment systems.

3.6.3.1 Pretreatment System

The pretreatment system for the potable water and demineral-
ized water systems consists of one chlorinator, a chlorine
retention tank, two ferric sulfate pre-mix tanks, two lime
softeners (one a spare), one acid feed (pH adjustment) system,
one clear well, three sand filters (one a spare), three carbon
filters (one a spare), and one filtered water storage tank.
During normal plant operation, the system operates inter-
mittently.

The chlorinator, lime softener, and acid feed system operate

at 1000 gpm for approximately 30 min/day. The two carbon
filters (one a spare) and two sand filters (one a spare)

each operate at 167 to 250 gpm for approximately 80 min/day.
Blowdown from the lime softener and the carbon and sand filter
produces all of the waste generated in the pretreatment system,

The lime softener blowdown rate is 50 gpm for 4 minutes for
each 20 minutes of operation. Blowdown consists of 3 percent
solids by weight. Sol.ids are composed of 97.8 percent calcium
carbonate (CaCO,), 0.36 percent magnesium hydroxide (Mg IOH]Z).
and 1.8 percent " ferric hydroxide (Fe [OH],). The blowdown

is discharged into the lime sludge pond, wﬁich is sized to
contain all the influent for one-unit operation.

The carbon and sand filters are backflushed for about 10
minutes once every 7 days. Each carbon filter requires 5660
gallons of backwash wat~r, and each sand filter requires
3410 gallons of backwash water. The backwash is discharged
into the lime sludge pond.

3.6.3.2 Demineralizer System

The demineralizer system consists of two parallel deminer-
alizer trains (one a spare), each designed to produce a min-
imum of 216,000 gallons of demineralized water in a 24-hour
period. Each train operates at 150 gpm and requires regen-
eration every 13 days. During normal operation, one train
is used approximately 2 hr/day.

Each demineralizer train consists of a strong acid cation
unit, weak base and strong base anion units, and a mixed

bed polisher. The mixed bed polisher requires one regener-
ation for every 14 regenerations of the train. The chemicals

Revy. 2
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used to regenerate a train and a mixed bed polisher are given .
in Table 3.6-2. The amount of water used to regenerate the

primary unite is 35,600 gallons per regeneration. The mixed

bed units require 7,523 gallons per regeneration. Impurities
removed by the demineralizers are listed in Table 3.6-6.

Waste produced during regeneration (regenerates and impuri-

ties) is discharged to the lime sludge pond.

3.6.4 SERVICE WATER SYSTEM

Service water used to cool plant equipment is withdrawn from
the cooling lake at a flow rate of 90 cfs per unit. Of the
total flow, 83 cfs is circulated through the plant, and re-
turned to the cooling lake; the remaining 7 cfs is used as
backwash water for traveling screens and strainers and is
also returned to the cooling lake,

The service water is chlorinated in the same manner and for

the same reasons as the circulating water (see Section 3.6.2.1).

The feed rate is carefully monitored so that the amount of

chlorine added is only slightly greater than the chlorine

demand of the water. The free chlorine residual concentra-

tion is maintained between 0.1 and 0.5 mg/liter at the service

water discharge. Free chlorine residual dissipates rapidly

when discharged to the cooling lake and will therefore have .
little effect on the lake.

The predicted chlorine usage for the service water system
is approximately 100 1b/day per unit

3.6.5 ESSENTIAL SERVICE WATER SYSTEM

Essential service water is withdrawn from the cooling lake

at a flow rate of 33,5 cfs per unit, circulated through the
plant, and returned to the cooling lake. There is no chem-
ical treatment of the essential service water,

3.6.6 SANITARY WATER SYSTEM

Water used for plant sanitary purposes is treated in a sewage
treatment system, and the effluent is treated with sodium
hypochlorite. The sodium hypochlorite is added as a 15%
solution with water with a maximum free chlorine residual

of 1 mg/liter,

3.6.7 AUXILIARY STEAM SYSTEM
Blowdown from the auxiliary steam system is discharged to
the oily waste system sump. The typical chemicals added

for boiler water treatment of the auxiliary steam system
are described in Table 3.6-3.

3.6-6
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3.6.8 PLANT DECONTAMINATION SYSTEM

Chemically treated water in the plant decontamination system

is not directly discharged to the lake but treated in the
radwaste system and then discharged. Typical chemicals used

in the decontamination system are Turco Decon 4521, and Turco
Decon 4502 (see Table 3.6-3) The resulting decontamination
solutions are sent to the chemical waste tank. These wastes are
then transferred to the solid radwaste system and solidified for
burial.

3.6.9 RADWASTE SYSTEM

Waste systems such as those frc~ floor drains, power block
equipment drains, laundry wastes, steam generator blowdown,
and other wastes are processed through the radwaste system
(see Section 3.5).

3.6.10 OTHER WASTE STREAMS

3.6.10.1 Oily Wastes

Wastes leaving the power block, collectively known as the
oily waste system effluent, are discharges to the site oil
separator. These wastes consist of a mixture of the follow-
ing liquids:

a. HVAC condensates;

b. lube o0il (vapor extractors);

¢. radiation monitor effluent (circulating water);

d. miscellaneous sources (valve stem leakoffs, com-
pressed air condensate, equipment seal leakage);

e. domestic water (washdown);
fire protection; and
qg. auxiliary boiler blowdown.

The actual amount of effluent from any one liquid source

is dependent on equipment condition (seals, packing, etc.)
and power block operation phase (plant shutdown, normal oper-
ation, maintenance, etc.). These effluents are discharged
from power block sumps to the oil separator via centrifugal
sump pumps. They have a batch flow rate of approximately

100 gpm. The average duration and frequency of discharge

is 1 minute, 9 times per hour during normal operation and

15 times per hour during plant shutdown. The effluent could
consist of all, a combination of, or a single component of

Rev., 2
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these liquids. The oily waste separator receives these ef-
fluents, along with drainage frem various yard and equip-
mant drains. The oily waste separator separates the oils
from the wacer using their density difference.

The condensate/feedwater leakage is normally routed to the
secondary liquid radwaste system for internal processing
and recycling.

In the event of a fire and subsequent fire protection system
actuation, the sprinkler discharge water and a condensate/feed-
water mixture will be discharged to the cite collection system,
but 10 hours of flow (approximately 2000 gpm) can be held

if it is not possible to discharge to the site collection
system immediately. The fire protection water discharged
during a fire will contain an increased amount of contam-
inants (solids and dissolved products of combustion), the
composition and quantity of which are generally undeter-
minable.

The domestic water source (washdown) is normally zero but
may increase to as much as 10 to S0 gpm during power block
shutdown-maintenance operations. Closed cnoling vater has
not been included because all pumps have mechanical seals
(zero leakage anticipated) and all drains are capped. Aany
clused cooling water maintenance drainage is collected ir
portable containers for recycling or disposal. The amounts
of effluents during normal, design, and worst conditions
are indicated in Table 3.6-7. Worst condition refers to
occurrences such as tank overflows.

The miscellaneous sources previously mentioned are approxi-
mately 75% circulating water and 25% domestic water. To
prevent corrosion in the power block system, potassiun. chro-
mate is added to the component cooling water and closed cool-
inc water systems. A similar inhibitor is added to the chilled
water system. With good maintenance and housekeeping, none

of the corrosion inhibitor fluid will be discharged (see

Table 3.6-3).

3.6.10.2 r -ansformer Vault Effluents

Transformer ffluents could be discharged from the service
station ana engineered safety feature (ESF) transformer,

the main and unit auxiliary transformer, and the start-up
transformer. Normally, effluent release will be due to
rainwater accumulation in the vaults and is controlled by
normally closing a marual valve. Should an oil spill occur,
the oil can be pumped out with a portable pump in lieu of
draining it out through the valve. The amounts of effluents
during normal, design, and worst conditions are indicated

in Table 3.6-7.

3.6-8



WCGS-ER(OLS)

TABLE 3.6-1

WATER ANALYSES

(All Values in mg/liter as Substance Except Where Noted)

COOLING LAKE

JOHN REDMOND TWO UNITS ONE UNIT

RESERVOIR (88.5;§etcent load) (100 percent load)
SUBSTANCE NORMAL DROUGHT NORMAL DROUGHTY NOPMAL EBOUGHTb
Calcium 89 125 214 389 172 218
Magnesium 22 31 53 96 43 54
Sodium 24 34 58 106 46 59
bicarbonate 233 326 80O 52 129 74
(as CaCO3)
Sulfates 89 125 674 1329 480 701
Chlorides 28 40 67 124 54 70
Tos” 400 560 1133 2089 888 1153
pH 8.0 8.0 7.7 7. 7.5 7.3

a .
Average calues during the post drought years.

b .
Maximum values.

CAdjusted for acid addition.
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TABLE 3.6-2

CHEMICALS USED AT WOLF CREEK GENERATIMG STATION SITE - UNIT 1

Co? _TRRC AE TRATT A S DOSAS v _FREQECY OF ueS AXTAL JUATTTY ‘pounds)

rdroxide 1007 ~ugt ic se? D regenernte primary ted it ‘regen once every 1 davs ”
demi-ersl.zers 625 17, 548

- sotium “vdroxide 0% sust ie sed 'O regenerste mixed red il 1t reaer ance every _°2 days «80
deminerslizers.

SO, felfuric Acid 1007 k" e fes 1o regenerste primsry bes

012 ~egen e every L3 dsvs 11,50
iemine~ligers,
i Sulfuric Acida 1007 ¢ te sed Lo regenerste mixed ned 320 it/regen mce every 158 dave 5C
deminers_lzers.
9506 Su.fParic Acil ot T Reduce scaling tendency of circulating .:5 = I5° Coat inuous ne mit Soreal - 2,20 x
weter, 9.£3 x 10 Nwo Unit Sormel - 3,51 %
£.06 x 120 me "3it Drowrnt - 2.3%
7.0¢ x 10° we Tnit Drought - 2,53 x
- Thlorine “eos revent tio ogice!l foulin 4 8.2 1o /4cec lay for I minutes 4.5 = 10% anit
3 eonte aer,
" Chiorine as "revent biolisgicsl fouling ~f nom- 3.3 In/d0ne /day for 20 minutes & x 10%/unts
essentin service witer systee,
o H “alcium Hdroxide (o Lime Jeed to soften influent to the 2.8 1p/1000 gel.03 M minutes/dny 2k.20
eminersii-ed and potatle water
svitems.
a0y a'furic Acid (1001 A5 Be pH Adjustment of the !ime softened 390 1n/iny Intermittent 4100
water,
4 hlorine =3 Prevent biolorieal fouling of
prefrestment system. 2.9 1> /aay ntermittent 340
Fe . Ferric Sulfate agulant Aid to the 5 1b/day # minutes/day 1,680
ble wster
NalC diumm Hypochlorite (194 Tertisry sewnge ‘reatment, 2.2% gallong per 4day “ontinuous *0
-y odium ‘typochiorite b o Fotab'e wmler disinfect on 0.08% gallons per day “ont Lo 315

(S70)¥43-SOHOM



Ammoin

hdrszine

otrssium Chromste

Turco Decon W52

Turco ‘econ m

TABLE 3.6-3

CHEMICALS USED IN POWER BLOCK ONLY

Oxn ete, citrate, mmmonium lons, inhititors,
surfactsnt, snd » fosm suppressant.

“otassium permangsnate, potrssium hydroxide,
and » wetting agent.

XoCroy,

R 7OSE

Adjust p¥ of suxiliary boiler
weter,

Remcve cxygen from boller water,

For decontaminetior of ecuipment
end plant facilities.

Pre-decon aminstion oxidizer and
conditioner.

corrosion inhibitor for the
cammponent conling water and
c'osed cooling water systems.

Usposed of in rodwaste system,
Digposed of in redweste sntem,

o llouid discherge to environ-
ment is anticipeted, 3

Rev. 2
6/81
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TABLE 3.6-4

WOLF CREEK COOLING LAKZ

PREDICTED MONTHLY TDS CONCENTRATIONS (1949-1964) FOR TWO-UNIT OPERATION
(All Values in mg/liter)

YEAR JAN FEB MAR APR MAY JUN JUL AUG SEP OoCT NOV DEC

1949 385.8 384.6 387.3 394.0 401.0 408.5 415.3 428.0 437.7 447.3 457.5 466.0
1950 470.6 476.0 482.8 492.0 500.3 505.7 508.9 511.7 519.5 532.4 545.6 553.6
1951 558.5 562.3 565.8 570.0 573.2 575.6 552.8 549.7 549.2 561.3 571.9 577.6
1952 581.7 586.2 588.5 592.3 601.7 616.2 633.0 651.9 675.9 702.0 721.1 727.2
1953 733.3 739.6 743.2 756.3 763.6 786.6 808.8 846.2 882.8 918.6 934.7 944.9
1954 955.5 962.9 977.5 990.4 980.2 999.4 1047.5 1103.7 1157.0 1179.2 1193.0 1207.6
1955 1204.1 1199.7 1200.1 1207.0 1220.5 1226.6 1253.8 1309.2 1355.1 1358.0 1390.2 1399.2
1956 1401.3 1393.3 14039.1 1434.4 1452.6 1458.9 1504.6 1564.7 1643.3 1710.6 1726.5 1735.2

3

3

2

o

1957 1737.0 1721.8 1724.2 1711.1 1680.5 1574.7 1518.1 1506.6 1479.1 1427.2 1357.4 1300.
1958 1245.2 1199.3 1138.0 1085.9 1057.9 1034.0 1000.9 992.8 990.4 990.4 990.1 985.
1959 978.2 972.6 969.6 966.6 965.1 965.7 963.7 969.4 978.2 967.5 970.0 967.
1960 961.5 953.5 945.3 938.1 933.4 932.1 935.1 937.0 943.2 941.2 936.4 934.1/
1961 929.5 925.0 920.8 914.6 893.6 898.3 907.7 916.4 908.7 908.2 909.6 906.9
1962 900.9 591.7 885.0 880.0 881.1 873.5 872.0 875.3 868.0 862.4 859.5 852.3
1963 844.8 837.7 829.7 827.6 828.4 828.0 833.9 841.9 847.5 855.3 855.9 847.3
1964 845.5 B41.7 839.6 835.7 832.8 826.3 830.7 839.3 834.5 836.8 835.8 832.8

(S70) 43-SO0M

Note: Values are based »n two units operating at 88.5 percent average annual load factor.

a
Start of design drought period.

b
End of ‘h drought period. ‘ ‘
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3.9 TRANSMISSION FACILITIES

3.9.1 GENERAL DESCRIPTION

Except for minor modifications noted in the following dis-
cussions, the routes, stru.tures and clearing methods are as
originally described in Section 3.9 of the Environmental
Report - Construction Permit Stage (ER(CPS)). The transmis=
sion lines described herein are the preferred routes defined
in that original document.

The WCGS required construction of transmission line inter-
connections to *he KG&E and KCPL systems (Figures 3.9-1 and
3.9-2). The conanection to the KG&E system is a 345-kV line
extending 97.6 miles in a west-southwest direction from the
generating station substation to the existing KG&E Rose Hill
Substation. The interconnection to the KCPL system is a 345-
kV line extending northeast 49.2 miles to where it enters an |
existing transmission line corridor which was widened to
accomodate the additional line. The transmission line then
continues along this dual corridor for 7.2 miles to West
Gardner Substation.

The KEPCo system will continue to be served by existing
interconnections at KG&E and KCPL substations with the
exception of the construction by the Coffey County REC of a
69-kV line from WCGS to the Phillips Petroleum Company
pipeline pumping station near Sharpe, Kansas.

KG&E constructed a four mile long 69-kV tap from the Athens-
Burlington line to the WCGS.

3.9.2 DESCRIPTION OF TRANSMISSION RIGHTS-OF-WAY

3.9.2.1 Wolf Creek-Rose Hill Transmission Line

The right-of-way for the Wolf Creek-Rose Hill transmission
line shown in Figure 3.9-1 extends 97.6 miles from the Wolf
Creek Substation to the Rose Hill Substation. The 345-kV
single circuit line is carried for the majority of the
transmission route on wooden H frame structures. Transmis-
sion line structures are discussed in more detail in Section
3.9.3. The width of the Wolf Creek-Rose Hill right-of-way
required to accomodate the 345-kV line 1is 150 feet. To
construct the Wolf Creek-Rose Hill line, right-of-way agree-
ments for access to 1775 acres are required. The total
acreage required for the Wolf Creek Substation is 10.3
acres.

Rev. 2
3.9~-1 6/81
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3.9.2.2 Wolf Creek-West Gardner Transmiss.ion Line

The right-of-way for the Wolf Creex-West Gardner transmigo=-
sion line shown in Figure 3.9-1 extends 49.2 miles from Wolf
Creek Substation in a 160 foot wide right-of-way corridor
where 1t enters a dual transmission line corridor 260 feet
wide with the LaCygne-Craig 345-kV transmission line for 7.2
miles. The 7.2 mile dual transmission line corridor was
widened from 160 feet to accommodate the additional line.
The 345-kV single circuit line will be carried on wooden H
frame structures for the majority of the transmission route.
Transmission line structures are discussed in more detail in
Section 3.9.3. To construct the 56.4 mile Wolf Creek-West
Gardner transmission line, right-of-way agreements for
access to 1041 acres are required.

3.9.2.3 Wolf Creek Tap of Athens-Burlingtun Transmission Line

The raight-of-way for the 69-kV Wolf Creek tap of the Athens-
Burlington line (Figure 3.9-2) extends east out of the Wolf
Creek Substation, then south and east along the cooling lake
to connect to the existing Athens-Burlington line. The total
lerngth of this line is 4.05 miles, The width of the right-
of-way to accommodate the 69-kV line is 50 feet. Only
one-quarter mile of the line is outside the site property
boundary requiring right-of-way agreements for access to
1.51 acres.

3.9.2.4 VWolf Creek to Coffey County REC Tranamission Line

The right-of-way for the 69-kV line from Wolf Creek to the
Coffey County REC extends east out of the Wolf Creek Substa-
tion, then north to connect with the ®hillips Petroleum
Company pipeline pumping station near Sharpe, Kansas. The
total length of this line is approximately three miles. The
width of the right-of-way for the 69-kV line is 100 feet.
Right-of-way agreements were obtained with KG&E and other
property owners along the line right~of-way.

3.9.2.5 Land Use Classifications

The land classification types crossed by the transmission
lines are those described in the ER(CPS). Additional land
classification has been accomplished since then by the
United States Department of Agriculture Soil Conservation
Service (SCS) for the national program of inventorying prime
and unique farmland (SCS, 1979).

Transmission lines from WCGS pass through seven counties of
Kansas. Soil types classified as prime farmland by the

Rev, 2
3.9=-2 6/81
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scs are found within the transmission line corridors. Table
3.9-1 provides a quantification of the percentage of the
transmission line corridor which is prime farmland. The
percentage of prime farmland which is within the Wolf Creek-
Rose Hill transmission line right-of-way is 47% and 68% for
the Wolf Creek-West Gardner right-of-way.

Oonly iand that is required for the foundations of the trans-
mission towers will be removed from production. Therefore,
the majority of the transmission corridor will continue to
be used for agricultural purposes and no signiticant removal
of prime farmland from production will result.

3.9.3 GENERAL DESIGN AND SELECTION OF STRUCTURES

Transmission tower structures are planned for use as de~-
scribed in the ER(CPS) Section 3.9.3. The wooden H frame
structures are used to support nearly all of the transmis-
sion lines and are treated with pentachlorophenol oil in
lieu of cellon as described in the ER(CPS). The oil treated
structures age less rapidly. Thus, the potential for en-
vironmencal disturbance is reduced due to less required
tower repair and replacement after the lines are initially
put into service. Cellon was originally chosen because it
was felt that the structures treated with cellon, which age
to a natural gray, would more readily blend into the sky-
line. duwever, the actual difference in the ability of
either pole to blend into the environment is not markedly
different. The visible impact of the transmission lines
has, however, been reduced where feasible by routing the
lines so that they are screened by trees and hills.

3.9.4 GENERAL TREATMENT OF RIGHTS-OF-WAY

Access, treatments at highway and river crossings and main-
tenance practices for the transmission lines are as dis~-
cussed in the ER(CPS) Section 3.9.3 except as noted below.

Herbicides used to maintain transmission rights-of-way will

be only those herbicides approved for use at the time of such
maintenance by the EPA and the Kansas Weed and Pesticide

Division of the Kansas State Department of Agriculture.

Rev. 2
3.9-3 6/81
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TABLE 3.9-1

PRIME FARMLAND CROSSED BY TRANSMISSION LINES*

Wolf Creek-West Gardner

Miles
Prime
Farmland

Total
County Miles
Butler 35 15
Greenwood 38 12
Coffey 29 19
Anderson o -~
Franklin** - -
Miami - -
Johnson - -
Total 98 46

*Source:

US Soil Conservation Service data,
**partially estimated.

Percent
Prime
Farmland

43
32

76

Total

Miles

11.9

24

10
3.5

56.4

1979.

Miles
Prime

Farmland

14

3.3
38.3

Percent
Prime

Farmland

59
86
58
80
94
68

Rev. 2
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. TABLE 3A-1

PLANT DATA FOR SOURCE TERM CALCULATIONS

A. General

P The maximum core thermal power

evaluated for safety considerations
in the SAR (ultimate rating), Mw(t)

- Plant capacity factor, percent
3. Core properties

(a) The total mass of uranium
in an equilibrium core, 1b

(b) The total mass of plutonium
in an equilibrium core, 1b

(c) Enrichment of uranium in
reload fuel (max.), percent

(d) Fissile plutonium in reload
fuel (max.), percent

‘ (e) Fuel cladding defects number
of rods, percent

(f) Cladding material

(g) Escape rate coefficients

B. Reactor Coolant System Properties
: Mass of primary coolant,
x 10% 1b(1)
- Mass of primary coolant less
pressurizer volume, x 10° 1b
3. Mass cf primary coolant 1in
reactor, x 105 1b
4. Primary coolant flowrate,
x 10% 1b/hr

% Number of loops

3,565

80

196,000

N/A

0.12
Zircaloy-4

Same as
R.G. 1.112

142
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TABLE 3A-1 (Sheet 2)

6. Average primary letdown rate
to CVCS, gpm

T Av.rage primary letdown rate
to UVCS cation demineralizer, gpm

8. Average shim bleed flowrate, gpm

9. Chemical and volume control
system parameter

10. Boron recycle system parameters

11. Reactor coolant degassing

12. Reactor coolant leakage to con-
tainment, percent of inventory
per day

Noble gases
Iodine
Secondary System
8 Steam Generator

Number
Type

Carryover, percent

Iodine partition factor
Nonvolatile partition factor
Type of chemistry

Operating temperature, F
Operating pressure, psia
Mass of steam each, (2) 1lb
Mass of liquid each, (2) 1b

75

1.3

See Figure
3A-2 (Sheet 1)
and Table 3A-2.

See Figure
3A-2 (Sheet 2)
and Table 3A-2.

Continuous

in VCT (CVCS)
or recycle
evaporator
(BRS)

0.001

4
Recirculation
U=tube
0.25
0.01
g.r""
AV
554.0
1000
8000
104,000



L

Collector Tank
With Sources

A.

Reactor coolant drain
tank

Letdown shim bleed

Waste holdup tank

1. Equipment drains

2. Excess samplcs

Floor drain tank

1. Decontamination
water

2. Laboratory
eguipment

Chemical drain tanks

TABLE 3A-2

PARAMETERS USED IN THE CALCULATION OF ESTIMATED ACTIVITY IN LIQUID WASTES

Volume of
Liquid wastes

Specific
Activity

300 gal/day

1,840 gal/day

400 gal/day

1,140 gal/day

7,000 gal/yr

1.0 PCA(1)

1.0 PCA(1)

0.5 PCA(1)

0.06 PCA(1l)

Basis

0.05 gpm/R.C. pump #2
seal leak and other
miscellaneous leakage

CVCS inventory control

Tank drains, filter
drains, heat exchange:
drains, demineralizer
drains

Miscellaneous pre-
purges sample

Fuel cask, vessel head

system component flushing,

floor washdown, etc.

washing and rinsing of
laboratory equipment.
Reactor grade drains
which are aerated.
Maintenance drains for
filters, H. Ex¥ ., demin-
eralizers, etc.

Samples plus sample
rinse water

Collection & Decay
Period Assumed

Before Discharge

None

None

None

None

90 days

Comments

10 percent assumed
discharged. Balance
recycled to BRS.

10 percent assumed '
discharged. Balance
recycled to BRS.

Recycled to RMWST |

Recycled to RMWST or |
discharged

Nominal discharge
will be 5,000 gallons
at 35 gpm, approxi-
mately twice a week.
Annual release is
given in FSAR Table
11.1-2.

Drummed

Rev. 2
6/81

(S70) ¥43a-S90M



Collector Tank
with Sources

F.

(1)
(2)
(3)

Laundry and hot
shower tank

Steam generator

Secondary ligquid
waste drain
collector tank

Condensate deminer-
alizer regeneration
waste

Volume of Specific
Ligquid Wasies Activity
450 gal/day
86,400~ 1.0 SCA (2)
518,400 gal/

day

7,200 gal/day

4,286 gal/day

12,857 gal/day

(3)

(3)

(3)

PCA - Primary coolant specific activity
SCA - Secondary coolant specific activity

Fraction of SCA internally calculated by GALE Code.

TABLE 3A-2 (Sheet 2)

Basis

NUREG-0017

Continuous blowdown
of 60-360 gpm

Floor drains

and equipment
drains

15,000 gal/high
TDS regeneration
waste - per
regeneration

45,000 gal/low
TDS regeneration
waste - per
regeneration

Collection & Decay
Period Assumed
Before Discharge

None

None

None

Comments
Recycled within
closed laundry sys-
tem or discharged.
Nominal discharge
will be 5,000 gal-
lons at 35 gpm,
approximately twice
per month. Annual
release is given in
FSAR Table 11.1-2.

Normally recycled to
condensate/feedwater
system

Discharged or re-
cycled to con-
densate storage
tank. Annual
release is given
in FSAR Ta“le
11.1-2.

Processing options

are:

1. Neutralize and
discharge

2. Process and
recycle to con-
denser

3. Evaporate and
discharge

Recycled to second-
ary cycle or dis-
charge

Rev. 2
6/81
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TABLE 3A-2 (Sh:et 2)

Physical Characteristics of Effluent

Building Streams
Free Lolume Point of Shape of Flow rate Temperature Velocity
Source {cu. ft.) Reizase (1) Filters(2) Exhaust Vent Type (cfm) (F) (fpm)
H. Access control 208,000 Unit vent Exhaust - Continuous 6,000 104 max. -
area P-H-C~-H
I. Main steam 166,000 Unit vent None - Continuous 23,000 120 max. -

enclosure

(1) Grade elevation 1is 2000'-0"
(2) P = prefilter or roughing filter, H = HEPA filter, C = charcoal adsorber

(S7T0) ¥a-SOOM



TABLE 3A-5
GALE CODE INPUT DATA

SNUPPS Nuclear Unit
Parameters

Thermal power level (megawatts)

Plant capacity factor

mass of primary coolant (thousands lbs)

Percent fuel with cladding defects

Primary system letdown rate (gpm)

Letdown cation demineralizer flow (gpm)

Number of steam generators

Total steam flow (millions lbs/hr)

Mass of steam in sach steam gererator (thousands lbs)
Mass of liquid in each steam generator (thousands lbs)
sass of water 1i.i steam generators (thousands lbs)
Tota. mass of secondary coolant (thousa:is lbs)

Steam generator blowdown rate (*thousands lbs/hr)
Primary to secondary leak rate (lbs/day)

Condensate demineraliz r regeneration time (days)
Fiss.on product carry-over fraction

Halogen carry-over fraction

Condensate demineralizer flow fraction

Radwaste dilution flow (thousands gpm)

Liquid Waste Inputs

Steam

Shim bleed rate
Equipment drains
Clean waste input
Dirty waste input
S$.G. blowdown
Untreated blowdown
Regenerant solutions

Collection
Flow Rate Fraction Fraction Time
(gal/day) of PCA Discharged (days)
1.8B4E+03 1.000 -5 | 0.0
3.00E+02 1.000 o | 0.0
4 .00E+02 .500 % 0.0
~.14E+03 .058 1.0 0.0
3.80E+05 (1) .0 .0
1.27E+05 (1) 1.0 0.0
4.71E+04 (1) .0 .0

(1) Fraction of SCA internally calculated by GALE Code

Gaseous Waste Inputs

There is continuous low vol. purge of vol. controi tk
Holdup time four xenon ( lays)
Holdup time for krypton (days)
Fi1ll time of decay tanks for the gas stripper (days)

g

Value

3565.
530.
75.

1%,

104.
416.
3570.
176.
100.
17.

nwooo

000

.800

000

.120

000

.500
.000

850

.000

000
000
000
000
000
500

.001
.010
.684
.000

9.0E+1
9.0E+1
0.0E+0

Decontamination Factors

1 Cs
1.00E+ 06 4 .00E+03
1.00E+05 2.00E+03
1.00E+04 1.00E+05
1.00E+04 1.00E+05
1.00E+03 1.00E+02
1.00E+00 1.00E+00
1.33E+02 2.67E+02

Irs

.00E+ 05
.00E+04
.00E+05
.00E+05
.00E+03
.00E+00
.33E+02

ol el

- &

(S70)¥3-SOOM



Divert to
Boron Recycle System (1,840 gpd @ 1.0 PCA)

Vent to
Gaseous Radwaste System

(75 gpr}

Return to
Reactor Coolant
System

Letdown
(75 gpm @ 1.0 PCA)

DECONTAMINATION FACTORS

Cesium & Other
lodi- e Rubidium Nuclides
1. Mixed Sed Demineralizers 10 2 10
2. Cation Bed Demineralizer 1 10 10
3. Reactr Coolant Filter 1 1 1
4. Volume Control Tank @ - - —
System DF 10 20 102

(a) For noble gases, a value of .25 is built
into the GALE code for the y parameter
for the case of continuous VCT purging.

Chemical and Yolume Control
System

WOLF CREEK GENERATING STATION
UNIT NO. 1

ENVIRONMENTAL REPORT (OPERATING L.CENSE STAGE)

Figure 3A-2
(Sheet 1)
System Decontamination
Factors




Plant Discharge
nw@ Via Liquid Radwaste
System

Vent to
Gaseous Radwaste

R. C. Dr Tank
(300 gpd @ 1.0 PCA)

(Equipment Drains)

Reactor Makeup
Water Tank
(2,140 gpd)

Letdown
(1,840 gpd - shim bleed)x

DECONTAMINATION FACTORS

Cesium & Other
lodine Rubidium Nuclides
1.  Recycle Evaporator Demineralizer (a) 10 2 10
2. Recycle Evaporator Feed Filter 1 1 1
3. Recycle Holdup Tank - = L
4. Recycle Evaporator 102 103 103
5. Recycle Evaporator Condensate Demineralizer (D) 102 1 1
6. Recycle Evaporator Condensate Filter 1 1 1
System DF 105 2x103 104
Boron Recycle System Rov. /Z
by
WOLF CREEK GENERATING STATION
UNIT NO. 1
ENVIRONMENTAL REPORT (OPERATING L'CENSE STAGE)
 a Mixed Bed Figure 3A-2
b. Anion Bed | (Mag)

. . System Decontamination Factors .

il




1. Waste Holdup Tank

2. Waste Evaporator Feed Filter

3. Waste Evaporator

4. Liquid Waste Charcoal Adsorber

5. Waste Evaporator Condensate Demineralizer
6. Waste Evaporator Condensate Filter

System DF

-

DECONTAMINATION FACTORS

lodine

Cesium & Other
Rubidium Nuclides
1 1
104 104
1 1
10 10
1 L&
105 109

Liquid Radwaste

s Plant Discharge

Clean
(400 gpd @ 05 PCA)

Reactor Makeup
Water Tank
(400 gpd)

Rev. 2

Train “A" - Clear Waste h/E]

WOLF CREEK GENERATING STATION

UNIT NO. 1

ENVIRONMENTAL REPORT (OPERATING LICENSE STAGE!

Figure 3A-2
(Sheet 3)

System Necontamination Factors




Dirty Waste

(1,140 gpd
@ 0.058 PCA)

1.  Floor Drain Tank

2. Floor Drain Tank Filter

3. Waste Monitor Tank Demineralizer (3)

4. Waste Monitor Tank Filter (3)

5. Waste Evaporator (D)

6. Liguid Waste Charcoal Adsorber

7. Waste Evaporator Condensate Demineralizer
8. Waste Evaporator Condensate Filter

System DF (¢)

a) U‘sed only when influent activity < 1054 Ci/ec

b) Used when influent activity 2105, Ci/cc
c) Assumes evaporator path

Reactor Makeup
Water System

DECONTAMINATION FACTORS

lodine

10

104

Cesium &
Rubidium

104

10

105

Other
Nuclides

104
1

10
1

10°

Liquid Radwaste Rev. 2
Train “B” - Dirty Waste 6,/81

WOLF CREEK GENERATING STATION
UNIT NO. 1
ENVIRONMENTAL REPORT (OPERATING LICENSE STAGE)

Figure 3A-2
(Sheet 4)

System Decontamination Factors

=



Laundry & Hot
Showers
{450 gpd)

(Built into the
GALE code)

1. Laundry and Hot Shower Tank

2. Laundry and Hot Shower Filter

3. Laundry and Hot Shower Reverse Osmosis
4. Laundry and Hot Shower Charcoal Adsorber
5. Laundry and Hot Shower Storage Tank

System DF

Recycle

Plant Discharge

DECONTAMINATION FACTORS

10

10

Cesium & Other
Rubidium Nuclides
1 1
10 10
1 1
10 10

Liquid Radwaste - Rev.
Laundry Train

WOLF CREEK GENERATING STATION
UNIT NO. 1
ENVIRONMENTAL REPORT (OPERATING LICENSE STAGE)

Figure 3A-2
(Sheet 5)

System Decontamination Factors




Ventto =5
Feedwater Heater

25% flash

Steam Generator Recycled to
Biowdown Secondary
Max. 4.2 x 106 ib/day Cycle
Min. 0.7 x 106 Ib/day
DECONTAMINATION FACTORS
Cesium & Other
lodine Rubidium Nuclides
1. Steam Generator Blowdown Flashtanx - -— -—
2. Steam Generator Blowdown Regenerative Heat
E xchanger — — —_
3. S.G. Blowdown Nonregenerative Heat Exchanger - s .
4. S.G.Blowdown Filters 1 1 1
5. S.G. Blowdown Demineralizers 102(10) 10(10) _]_02(10)
System DF 103 102 103

Steam Generator
Blowdown

WOLF CREEK GENERATING STATION
UNIT NO. 1
ENVIRONMENTAL REPORT (OPERATING LICENSE STAGE)

Figure 3A-2
(Sheet 6)

System Decontamination Factors

@ o .
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to dissipate the excess heat (1.29 F). The Kansas Water
Quality Criteria for absolute temperature is also met, as
illustrated on Figures 5.1-1 and 5.1-2, since the blow-
down temperature is calculated to be cooler than the river

during the warm months of the year and elevates the river
temperature to less than 90 F.

Since the monthly Neosho River flow varies substantially
from year to year, monitoring the Neosho River flow and tem-
perature and requlating the blowdown flow are used to ensure
that the Kansas Water Quality Criteria are not exceeded
during any operating conditions.

5.1.2.5 Conclusion

The Wolf Creek blowdown complies with the Kansas Water
Quality Criteria under all conditions. During post-drought
conditions with a maximum blowdown of 40 cfs for one- and
two-unit operation, the monthly average blowdown temperature
difference between the blowdown and the natural Neosho River
temperature at the confluence of Wolf Creek and the Neosho
River 1s sufficiently small that (1) the resultant river
temperature 1s less than 90 F and (2) the increase in tem-
perature is less than 5 F except during February when both
units are operating at 88.5 percent average annual load
factor. A negligible mixing zone may be required during
this February discharge condition to comply with the Kansas
Water Quality Criteria.



VICGS-FR(OLS)

5.1.3 BJOLOGICAL EFFECTS ‘
5.1.3.1 Introduction

The effacts of stationoperation on aguatic biota in the vicinity
of the WCGS site were discussed in Section 5.1 -~  the Environ-
mental Report Construction Permit State (ER(CPL)). That discus-
sion was based on the limited amount of baseline data available
then and projected cooling lake inundation effects based on .aat
limited data. Substantially more biological data are available
now from our aquatic ecology monitoring programs (Section 2.2.2)
to evaluate what biota will inhabit the cooling lake. The effects
of station operation discussed in Section 5.1 of the ER (CPS) were
reexamined because the cooling lake temperature distributions pre-
sented in Section 3.4.4 of this report vary from temperatures
presented in the ER (CPS). The new temperature distributions
resulted from higher plant capacity factors used in Sargent &
Lundy's LAKET computer program (Section 3.4.4).

The following sections discuss the effects of various operational
features of the heat dissipation system on aquatic biota in the

cooling lake, Wolf Creek, and the Neosho River. The effects of

biocide and chemical discharges are discussed in Section 5.3.

The discussions are based on current literature and available
information on the biological composition of the cooling lake,

Wolf Creek, and the Neosho River. .

5.1.3.2 Effects of Released Heat

S23.3.2:1% Cooling Lake

The cooling lake will have an area of 5,090 acres of which 4,330
acres will be thermally altered. Temperatures at the plant
inlet, discharge, and at various locations in the cooling lake
are discussed in Section 3.4. The predicted temperatures repre-
sent a range from the maximum to 50 percentile occurrence.
Maximum temperatures will occur less than 1 percent of the time,
or on an average of approximately four days per year, and are not
indicative of normal conditions in the cooling lake. Fifty
percentile, or median temperatures approximate what may actually
be observed. The following discussions were based on two temper-
ature values, those at the 50 percentile level, as indicative of
average conditions in the cooling lake, and maximum temperatures,
as worst case.

The cooling lake should provide suitable habitat for aquatic

biota during operation of WCGS. An area near the immediate

discharge zone will be most affected by thermal input since the
predicted 1 percentile temperatures during spring, summer, and

fall (104.1 - 116.5 F) will exclude most aquatic organisms. The

extent of the area/volume of the cooling lake affected by the

thermal input will vary depending on m teorological factors

(Section 3.4). Thermal stratification in the cooling lake .
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to dissipate the excess heat (1.29 F). The Kansas Water
Quality Criteria for absolute temperature is also met, as
illustrated on Figures 5.1-1 and 5.1-2, since the blow-
down temperature is calculated to be cooler than the river
during the warm months of the year and elevates the river
temperature to less than 90 F.

Since the monthly Neosho River flow varies substantially
from year to year, mornitoring the Neosho River flow and tem-
perature and regulating the blowdown flow are used to ensure
that the Kansas Water Quality Criteria are not exceeded
during any operating conditions.

5.1.2.5 <Conclusion

The Wolf Creek blowdown complies with the Kansas Water
Quality Criteria under all conditions. During post-drought
conditions with a maximum blowdown of 40 cfs for one- and
two-unit operation, the monthly average blowdown temperature
difference between the blowdown and the natural Neosho River
temperature at the confluence of Wolf Creek and the Neosho
River is sufficiently small that (1) the resultant river
temperature is less than 90 F and (2) the increase in tem-
perature is less than 5 F except during February when both
units are operating at 88.5 percent average annual load
factor. A negligible mixing zone may be required during
this February discharge condition to comply with the Kansas
Water Quality Criteria.

S.1=5
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5.1.3 BIOLOGICAL EFFECTS ‘
5.1.3.1 Introduction

The effects of stationoperationon aguatic biota in the vicinity
of the WCGS site were discusfed in Section 5.1 of the Environ-
mental Report Construction Permit State (ER(CPS'). That discus-
sion was based on the limited amount of baseline data available
ther and projected cooling lake inundation effects based on that
limited data. Substantially more biological data are available
now from our aquatic ecology monitoring programs (Section 2.2.2)
to evaluate what biota will inhabit the cooling lake. The ef ects
of station operation discussed in Section 5.1 of the ER (CPS) were
reexamined because the cooling lake temperature distributions pre-
sented in Section 3.4.4 of this report vary from temperatures
presented in the ER (CPS). The new tempe) ature distributions
resulted from higher plant capacity factors used in Sargent &
Lundy's LAKET computer program (Section 3.4.4).

The following sections discuss cthe effects of various operational
features of the heat dissipation system on aquatic biota in the

cooling lake, Wolf Creek, and the Neosho River. The effects of

biocide and chemical discharges are discussed in Section 5.3.

The discussions are based on current literature and available
information on the biological composition of the cooling lake,

Wolf Creek, and the Neosho River. ‘

5.1.3.2 Effects of Released Heat

T P Cooling Lake

The cooling lake will have an area of 5,090 acres of which 4,330
acres will be thermally altered. Temperatures at the plant
inlet, discharge, and at various locations in the cooling lake
are discussed in Section 3.4. The predicted temperatures repre-
sent a range from the maximum to 50 percentile occurrence.
Maximum temperatures will occur less than 1 percent of the time,
or on an average of approximately four days per year, and are not
indicative of normal conditions in the cooling lake. Fifty
percentile, or wmedian temperatures approximate what may actually
be observed. The following discussions were based on two temper-
ature values, those at the 50 percentile level, as indicative of
average conditions in the cooling lake, and maximum temperatures,
as worst case.

The cooling lake should provide suitable habitat for aquatic

biota during operation of WCGS. An area near the immediate

discharge zone will be most affected by thermal input since the
predicted 1 percentile temperatures during spring, summer, and

fall (104.1 - 116.5 F) will exclude most aquatic organisms. The

extent of the area/volume of the cooling lake affected by the

thermal input will vary dependins on meteorological factors

(Section 3.4). Thermal stratification in the cooling lake ‘
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5.2 RADIOLOGICAL IMPACT FROM ROUTINE OPERATION

Normal operation of the Wolf Creek Generating Station (WCGS)
will result in the release of only very low level liguid and
gaseous radioactive discharges. In order to evaluate any
potential impact from these releases, the dose contribution
of the radioactive materials in the environment was predict-
ed on the basis of terrestrial and aquatic pathways dis-
cussed in this section and in Sections 5.2 and 5.3 of the
Environmental Report-Construction Permit Stage (ER(CPS)).
In summary, negligible radiological impact is expected on
man and the aquatic biota or terrestrial mammals as a result
of the quantity of radionuclides to be released from the
WCGS .

A detailed discussion of important dose pathways and
resultant exposure rates was presented in Sections 5.2 and
5.3 of the EF(CPS) and is updated below. An update of this
section was necessitated to reevaluate the potential impact
from liguid and gaseous radioactive effluent discharges
using the NRC computer codes GASPAR and LADTAP II. This
update is based on a full three years of meteorological data
collected at WCGS and a revised set of ligquid source terms
which are being incorporated into Section 3.5 at this time.
The NRC computer codes used in this revision are based on
the methods and models ontlined in Regulatory Guides 1.109,
1.111 and 1.113.

5.2.1 EXPOSUR:Z PATHWAYS

5.2.1.1 Exposure Pathways for Radiation Exposure of Biota
Sther. Than Nan

Dose rate estimates to biota as herein presented should be
considered extremely conservative since they are predicated
on the following assumptions:

1. Liquid discharges are diluted only by the
circulating cooling water. No credit was
taken for further reduction of rvadionuclide
concentrations in the cooling lake;

2. Buildup of the radionuclides in the cooling
lake over the period of the life of the
plant;

3. Agquatic organisms e continucusly submerged
at the point of discharge to the cooling
lake;

4. Predatory species obtain their entire diet

from primary organisms in equilibrium with
water at effluert concentrations.
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Ligquid and gaseuus releases will result in radiation aoses
to aquatic and terrestri.l biota throuyh pathways summarized
in Figure 5.2-1, Many of the pathways of exposure for biota
are similar to those for man. These pathways include inges=
tion of water and aquatic foods, submersion in air, immer-
sion in water and exposure to sediments and shorelines.
Other pathways such as inhalation and iirect radiation from
air deposition of radionuclides on soils are not considered
significant for inclusion in the total dose to such organ=
isms. Pathways of exposure from liguid effluents are gener-=
ally the must significant contributors to radiation dose to
organisms other than man. Because aguatic organisms can
actively concentrate some radionuclides, these food chain
components are potentially the most important contributors
to radiation dose to terrestrial animals. The impact
through the food chain pathway 1s expected to reach a maxi-
mum 1in predatory speciles such as muskrats, raccoons and
herons which could conceivably obtain their totel diet from
aguatic organisms 1in equilibrium with water at effluent con-
centrations. The dose rate estimates for biota other than
man are discussed in Section 5.2.3.

5.2.1.2 Exposure Pathways to Man

Radioactive effluents from the WCGS will become distributed
throughout the ‘:rrestrial ecosystem by dispersion of gas-
eous releases, deposition of radioactive particulates and
dilution of liquid radioactive discharges. Liguid and gas-
eous releases will result in radiation doses to man through
pathways summarized in Figure S.2=2.,

Gaseous exposure pathways to man include:

Submersion in the cloud of gaseous effluents;
v 45 Inhalation of gaseous effluents;
3. Direct radiation exposure from radionuclide

deposition on vegetation, soil and exposed
surfaces; and

4. Ingestion of contaminated food chain compon=-
ents.

The annual individual dose from noble gases was evaluated
in each of the 16 directional sectors around the plant at
the Exclusion-Restricted Area Boundary (.75 miles), to
evaluate cloud submersion and air dose from beta and gamma
radirations. Also the calculated population dose rates
from submersion in gaseous effluents were evaluated within
a 50 mile radius of the plant. Radioactive iodine and par-
ticulate gaseous pathway doses were evaluated for a hypo-
thetical worst case and for the controlling existing resi-
dent in the prevailing X/Q sector which is north. The
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hypothetical worst case assumes a resident lives in the
north sector at the Exclusion-Restricted Area Boundary (.75
miles) with members of each age group present and all path-
ways present. The controlling existing resident lives 1.4
miles north of the plant and was evaluated as the maximum
existing case. The dose rate estimates for man are pre-
sented in Section 5.2.4.

Liquid exposure pathways to man include:

l. Internal exposure from ingestion of water or
contaminated food chain components;

2. External exposure from contaminated water or
shoreline sediment.

Dose rate estimates to maximum individuals from liquid
effluent concentrations were evaluated at the circulating
water discharge point.

Water 1s not available for public consumption at the plant
site and no population or individual exposure is expected
from this pathway. Although recreational uses of the cool-
ing lake are not planned it is conservatively assumed that
individual exposures from swimming, boating, fishing or
ingestion of fish could result.

Discharge water concentrations, biocaccumulation factors, and
ingestion rates were used to estimate internal dose rates.
Although such activities may not be allowed on the lake,
external dose rates were estimated for individuals boating
or swimming in the vicinity of the discharge. The exposure
rate from contaminated shorelire sediments was also calcu-
lated.

Evaluation of each pathway is based on maximizing condi-
tions. No credit was taken for dilution of the effluents in
the cooling lake; buildup of the radionuclides in the lake
over the life of the plant is assumed; all interactions are
assumed to occur with radionuclide concentrations as they
will occur at the point of discharge. Aquatic food chain
elements are assumed to be in equilibrium with discharge
concentrations prior to consumption, Since any swimnming,
boating, or fishing activities, if allowed, would be
expected to be conducted in places in the cooling lake
other than at the discharge point, evaluation of this path=-
way provides an upper estimate of the potential dose.

Dose rate estimates to maximum individuals and the popula-
tion of the town of Le Roy were also evaluated for exposure
from ligquid effluent concentrations.

Important aquatic pathways for consideration are summarized
in Figure 5.2-2,
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5.2.2 RADIOACTIVITY I[N THE ENVIRONMENT

Estimated gaseous and ligquid effluents from the WCGS are
presented in Section 3.5.

On-site meteorological data collected over three full years
was used to predict gaseous effluent distribution in the
environment. Both the PUFF and straight-line Gaussian dis-
persion models, described in Regulatory Guide 1.111, were
used for determination of ground level and mixed mode annua!
average diffusion esCimates, Resultant CHI/Q values are
summarized for each sector in Table 5.2-1. For estimation
of effluent dispersion a combination of both a mixed mode
and ground-level release was assumed. The meteorological
data indicates that maximum concentrations would be expected
to occur in the north sector. Gaseous dose calculations
were done using GASPAR computer code, Dcse calculation
models used in GASPAR are outlined in Regulatory Guides
1.109 and 1.111. Assumptions used were either site specific
or default values taken from the Regulatory Guides. These
assumptions are presented in Appendix 5A.

Liguid dose calculations were done using LADTAP II computer
code, Dose calculation models used in LADTAP II are out-
lined in Regulatory Guides 1.109 and 1.113 for doses to man
and USAEC Report WASH=-1258 for doses to biota other than man
Site specific values were used when available. Default
values used were either recommended in Regulatory Guide
1.109 or taken from HERMES USAEC Report HEDL-TME-71-168.
The assumptions used in LADTAP II are presented in Appen-
dix S5A.

Liquid radioactive releases will be diluted by cooling water
with a flow rate of 1114 cfs and service water with a flow
rate of 90 cfs for a total discharge of 1204 cfs. This is
the enly dilution assumed for dose calculations to the max-
imum individual interacting with the cooling lake environ=-
ment . Buildup or reconcentration of the radionuclides in
the cooling lake and at the circulating water discharge is
taken into consideration over a 40 year plant life expect-
ancy. The last five of these years are considered to be
during a drought, The model used for calcvlating buildup cf
the radionuclides in the lake is presented in Appendix 5A.
The models weve taken from Regulatory Guide 1.113 and USEPA
EPA-520 Radionuciide Accumulation in a Reactor Cooling Lake.
The town of Le Roy, Kansas, 1s the nearest downstream water
user intake from WCGS. Dose rates to an individual residing
in Le Roy and to the population at Le Rsy have been eval-
uated. These dcse rates take into consideration a 40 year
buildup of radionuclides in the lake and then a further
dilution in the Neosho River. No credit is taken for the
radionuclides decay during transition from the lake to
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Le Roy. Estimated radionuclide concentrations in the efflu-
ent water at the discharge to the cocling lake and at Le Roy
are listed in Table 5.2-2. Bioaccumulation factors used to
predict uptake of radionuclides by fish and invertebrates
are listed in Table 5,.2-3,

5.2.3 DOSE RATE ESTIMATES FOR BIOTA OTHER THAN MAN

The jathways for radiation exposure of biota other than man
were discussed in Section 5.2.1.1. For calculation of these
dose rates it was assumed that aguatic organisms and terres-
trial species live at the circulating water discharge point,.
Buildup of radionuclides was considered over the 40 year
plant life. All food consumed has been grown or has lived
in the ligquid effluent at discharge concentrations. Inter-
nal and external dose rates to biota are summarized in
Table 5.2-4. The primary aquatic organism, fish, receive an
estimated maximum internal exposure of 13.6 mrad/yr and a
maximum external exposure of 9.41 mrad/yr. The muskrat is a
terrestrial animal which could receive an estimated maximum
internal exposure of 51.6 mrad/yr and a maximum external
exposure of 6.42 mrad/yr.

According to information presented in USAEC report WASH-1258
doses to biota at WCGS are well within expected annual doses
when assuming the organisms live at the discharge point in
eff luent concentrations.

While these doses may be experienced by a few organisms
which live at the discharge point of the station, the doses
received by an entire population of aguatic or terrestrial
organisms would be significantly less.

5.2.4 DOSE RATE ESTIMATES FOR MAN

5.2.4.1 Liguid Pathways

Radionuclide concentrations in the discharge water were
calculated based on a total discharge of 1204 cfs. Release
rates and resultant radionuclide concentrations are listed
in Table 5.2-2. Dose rate estimates to maximum individuals
from liquid effluent concentrations were evaluated at the
circulating water discharge point. No credit was taken for
dilution of the effluents in the cooling lake; buildup of
the radionuclides in the lake over a 40 year life expectancy
are assumed to occur with radionuclide concentrations as
they will occur at the discharge point. Pathways to man are
discussed 1in Section 5.2.1.2. Assumptions used in dose cal-
culations are given in Appendix 5A.

DCse rate estimates were calculated for maximum individuals
and to the population residing at Le Roy. No credit was
taken for the radionuclides decay during transition between
discharge from the lake and Le Roy.
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Dose rates to maximum individuals from liquid effluents are
listed in Tables 5.2-5 and 5.2-6. Population doses at
Le Roy are listed in Table 5.2-7.

The maximum organ and total body doses to individuals re-
siding in Le Roy were calculated to e 1.,96E-001 mrem/yr
to the liver of a child and 1.49E-001 mrem/yr to the total
hody of an adult, Table 5.2-5. The most significant intern-
al doses will be from eating fish (1.29E-001 mrem/yr to the
liver of a teenager and 8.92E-002 mrem/yr to the total body
of an adult). The most significant external dose rate will
be to the skin of a teenager from exposure to radionuclide
deposits in shoreline sediments 5.i9E-004 mrem/yr.

Estimated dose from liguid effluents to the population of
Le Roy are presented in Table 5.2-7.

The maximum organ and total body doses to individuals at the
circulating water discharge point were calculated to be
4.27 mrem/yr to the liver of a teenager and 2.95 mrem/yr to
the total body of an adult, Table 5.2-6. The most signifi-
cant internal doses will be from eating fish (4.19 mrem/yr
to the liver of a teenager and 2.90 mrem/yr to the total
body of an adult). The most significant external dose ra‘e
will be to the skin of a teenager from exposure to radio~
nuclide deposits in shoreline sediments 2.52E-002 mrem/yr.

5.2.4.2 Gaseous Pathways

The doses from gaseous effluents were calculated assuming
intermittent purge operation. Intermittent purge mode re-
lease rates were taken from Table 3.5-3. The values of the
dispersion and deposition coefficients, X/Q (non-decayed),
X/Q (depleted and non-decayed) and D/Q used in the calcula~-
tions are listed in Table 5.2-1.

The north sector was determined to be the prevailing X/Q
sector for calculating annual dose from noble gases ag well
as from particulates and iodines. Exposure pathways to man
are discussed in Szsction 5.2.1.2. Assumptions used in these
dose calculations are given in Appendix 5A.

The annual doses due to normal agsseous effluents from WCGS
are listed in Tables 5.2-9a, b and 5.2-10. Doses attribu-
table to rauioactive iodines and particulates at the con=
trolling sector Exclusion-Restricted Area Boundary are con=
tained within Table 5.2-9a (Hypothetical Worst Case). Doses
from iodines and particulates at the controlling residence
are contained within Table 5.2-9b (Controlling Existing
Resident). Tzol2 5.2-10 contains doses from noble gases at
the Exclus’on-Restricted Area Boundary.
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Results of noble gas calcuictions at the Exclusion-
Restricted Area Boundary (.75 miles) show the cloud submer-
sion dose to the total body to be 2.2E-002 mrem/yr and
7.24E-002 mrem/yr *o the skin in the north sector. The air
dose resulted in exposure rates of 3.55E-002 mrad/yr gamma
and 1.00E-001 mrad/yr from beta.

Doses attributable to radioactive particulates and iodines
were evaluated at the north sector Exclusion-Restricted Area
Boundary. A hypothetical worst case assumed members of each
age group were present and all pathways were present at the
boundary. Members of each age group were assumed to ingest
goat milk rather than cow milk to consider the worst case
milk ingestion pathway. The maximum organ and total body
dose was 6.51 mrem/yr to the thyroid of an infant and 4.66E-
001 mrem/yr to the total body of a child. Doses attributa-
ble to the actual controlling existing resident (1.4 miles
north sector) for the maximum organ and total body dose were
3.07 mrem/yr to an infants thyroid and 1.94E-001 to the
total body of an adult.

Calculated population dose rates from submersion in gaseous
effluents were predicted based on the population in the year
2000 The results of these calculations are presented in
Table 5.2-8.

5.2.4.3 Direct Radiation From Facility

This subiect was discussed in Section 5.3.4 of the ER(CPS).
Although the source strengths involved have changed slight-
ly, the conclusion reached-that negligible annual population
exposure would be received in direct radiation from WCGS-
has not changed.

5.2.4.4 Annual Population Doses

Population dose rates at radial distances are summarized in
Table 5.2-8. From these calculations, the average person
within_gz0 miles of the site would receive an annual dose of
2.9%10 mrem. The actual doses would be much lower due to
shielding effects of housing.

5.2.5 SUMMARY OF ANNUAL RADIATION DOSES

The design of the WCGS will assure that gaseous and liquid
ef fluent concentrations are within the guidelines stated in
10 CFR 20. puring reactor operation, actual radionuclide
concentrations in the environment will be determined by
continuous environmental monitorina.

A series of previously discussed tables from Sections 5.2.3
and 5.2.4 estimate individual, population and biota annual
doses from liquid and gaseous effluents. A brief summary of
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calculated total body and thyroid dose rates from liguil
and gaseous effluents is presented in Table 5.2-11 for max-
imum individual exposures and population exposures.

The exposure pathways cons idered for calculation of doses to
man and biota are outlined in Sections 5.2.1.1 and 5.2.1.2.

A conformance summary with 10 CFR 50, Appendix I, is out-
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TABLE 5 2-1 Sheet 1 of 3
AVEFAGE MLUTEOROLOGIC 4. RELATIVE CONCENTRATION ANALYSIS

Da*a Period 3 years: Dames and Moore 769.-062-07
(6/1/73 -~ 5/31/75, 7/12/80 (Gxand)
3/5/79 - 3/4/80) 7/19/80 (Mixed Moie)
MIXED MODE GO
Nearest Plant
Sector Bourdary X/Q Rel. X/Q Depl. X/Q Depos. X/Q Rel. X/Q Depl. X/Q Depos.
NNE 7 | 2,8BE~07 2.5E-07 4.1E-09 5.98-07 5.1E-07 5.1E~09
NE 1.3 9.38-)8 %. 2078 1.1E-09 2.4E-07 2.0C-07 1.56-09
ENE 1.5 5.4E-08 4.8E~(8 4.3E~10 1.7E-07 1.5E=-07 7.3E-10
E 1.2 8.00-08 7. 1E-<03 '.SE~10 2.8E-07 2.4E-07 1.4c-09
1.2 1.2E~07 1. 1E-07 i.1E-09 3.3E~07 2.9€E-07 1.7E-09
SE 1.2 1.5E-07 1.3E-07 1.6E~C9 3.8E~07 3.3E-Q7 2.3E~09
SSE 3.0 4.8E~08 4.0E~08 4.7E-10 1.0E~07 7.9E-08 6.3E~10
S 3.3 4.6E~08 3.8F 08 3.9E~10 8.5E-08 6.6E-08 4.9E-10
W 1.7 1.0E=07 8.%E-08 1.0E-09 2.5E-07 2.1E-07 1.5E-09
SW 1.5 8. 1E-08 7.2E-08 6.3E~10 2.5E-07 2.1E-07 1.2E<09
WaW 1.5 8.3E~08 7.3E-08 6.5E~10 2.6E-07 2.2E-07 1.2E-09
W 1.8 9.0E~07% 7.8E-08 5.9E-10 2.3E~07 1.9e-07 1.0c-09
WNW a3} 7.5E- 08 6.4E~08 4.9e-10 1.8E-07 1.5E=97 8.5E-10
NW 2.6 8.5E-08 7.0E~08 4.1E-10 2.0E<07 1.5E-07 7.0E-10
NNW 1.5 2.5E=07 2.1E-07 - .6E~09 6.3E-07 5.3E=07 3.0E~-09
N 1.1 5.6C-07 4.9E-07 6.4E-09 1.0E-06 8.8E~07 8.0c-09
Nearest
Res idenoe
NN 3.1" 7.9E-08 6.60-08 7.7E=10 1.4E-07 1.1E-07 9.3E~10
NE 1.8 5.8E-08 5.0E~08 6.1E~10 1.56=07 1.28-07 8.6r=10
ENE 2.0 3.7C-08 3.2C0-08 2.7E-10 1.1£-07 9.0E-08 4.38-10
E 1.8 4.7E-08 4.1€-0¢E 3.9e~10 1.6E-07 1.3E-07 7.1E=10
ESE 1.7¢ 9.4C~08 8.1E-08 7.7E~10 2.4E-07 2.0E-07 1.26-09
SE 1.4 1.1E=07 9.8E~08 1.2F=-09 3.1E-07 2.6E~07 1.8E-09
SSE 3.0 4.8E-0n 4.0E-08 4.7E~10 1.0E-07 7.9E~08 6.3E-10
S 3.5 4.3E-08 3.5E~08 3.5E~10 7.8E-08 6.1E-08 4.4E-10
S5W r R 6.20-08 5.3E-08 5.3E~10 1.5E=-07 1.2E-07 7.6E~10
SW 2.1 5.0E-08 4.4E-08 3.5E~10 1.5E~07 1.2E-07 6.5E-10
WSW 2.7" 5.3E-08 5.5E~08 3.4E~10 1.6E-07 1,3E-07 7.3E-10
W 2.2 7. 3E=08 6.2E-08 4.56-10 1.7E=07 1.4E-07 7.1E-10
WAL 2.9 5.20-08 4.4E-08 3.0E~10 1.2E~07 9.2E~08 4.8c-10
NW 1,3* 2.9E-07 3.3E-07 1.9e-09 8.3E-07 7.2E-07 3.7e-09
NNW 2.2* 1.77°-07 1.9Cc-07 1.0E-09 4.3E-07 3.6E-07 1.9E-09
N 1.¢ 4.1E-07 3.5E~07 4.4E-09 7.3E-07 6.2E-07 5.5E-09
Nearest
Veg. Garden
NNE 3.6* 6.3E~08 5.2E-08 5.7E~10 1.2E-07 9.2C-08 7.6E=10
NE 2.1* 5.1E-08 4.4E-08 5.1E-10 1.3E=07 1.0E~07 7.3e~10
ENE 2.2¢% 3.8C-08 3.3E~08 2.7E~10 1.1E-07 9.2E~0. 4.4E-10
E 1.9 4.7E-08 4.1¥-08 3.9E-10 1.6E-07 1.3E-07 7.1E-10
ESE 1.7% 9.4E-08 8.1E-08 7.7t =10 2.4E-07 2.0E-07 1.20-09
SE 1.4 1.1E-07 9.8E~-08 1.2E-09 3.1E-07 2.6E=-07 i.8E-09
SSE j.2* 4.8E-08 4.0E-08 4.7e-10 1.0E-07 %.0E-08 6.4E-10
S 3.5 4.3E-08 3.5E-('8 3.5E-10 7.8E~08 6.1E-08 4.4F-10
55w 4.6* 2.5C-08 2.CE-08 1.7E-10 6.2E-08 4.6E-08 2.6E~10
SwW 3.0* 3.3E-08 2.8E-08 1.9E~10 8.9E~-08 7.0E-08 3.5E~10
WSW 2.7* 5.3E-08 5.5E-08 3.4E-10 1.4E-07 1.1E-07 5.8E-10
W 2.2 7.3E-08 6.2E-08 4,5E-10 1.7E=07 1.4E-07 7.1E-10
VINW 2.9 5.2E-08 4.4E-08 3.0E-10 1.2E-07 9.2E~-08 4.8E-10
NwW 1.4* 2.9e-07 3.3E-07 1.9E-09 8.3E-07 7.3E=07 3.7E-09
NOW &2 1.5E-07 1.3E<07 8.4E-10 3.8E<Q7 3.1E-07 1.6E-09
N 1.4 4.1E-07 3.5E~07 4.4E-09 7.3E-07 6.2E-07 5.5E-09
* The closeat conservative distance X/Q6 were usad for these distances. Rev. 2
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TABLE $5.2-1| Sheet 2 of 3
AVERAGE METEOROLOGICAL RELATIVE CONCENTRATION ANALYSIS
pDames and Moore 7699-062-07
7/12/80 (Ground)
7/19/80 (Mixed Mode)

pata Pericd 3 years:
(6/1/73 - 5/31/75,
1/5/79 = 3/4/80)

MIXFD MODE GROUND
Exc lus ion-Restr icted
Sector Area Bourdary X/Q Rel, X/Q Depl. X/Q Depos. X/Q Rel. X/Q Depl. X/Q Depos.
NNE o 4.7E-07 4.2E-07 7.5E~09 1.CE~06 8.9E~07 9, 1E-09
NE 75 1.9E-07 1.7E~07 2.8E-09 5.2E-07 4.7E-07 3.6F=09
ENE By ; 9,2E-08 8.3JE~08 8.6E~10 4.56-07 4.0E-07 2.1E-09
E 73 1.6E=07 1.5E-07 1.68~09 5.8E~07 5.2E-07 3.0E-09
ESE o7y 2.2E~07 2.0e~07 2.1F-09 7.1E<07 6.4E~07 3.8E-09
SE 05 2,.5E~07 2.3e8-07 3.0E-09 7.58-07 6.6E-07 4.78-09
SSE o 2.9e-07 2.6E=07 4.28~09 7.66-07 6.8E-07 6.3E-09
S o 3.4E-07 3.0E-07 4.4E-09 7.5e-07 6.7E-07 5.8E-09
55w 15 2,907 2.6E-07 3.4E~09 8.4E-07 7.5E=-07 5.4E-09
W N 2.2E=07 2.0E-07 2.0E-09 7.0E-07 6.2E-07 3,.7E-09
WoW 15 2,.0E~07 1.8E-07 1.8E-09 8.0E-07 7.1E-07 4.2E-09
W 75 3.0E-07 2.7E-07 2.4£-09 1.0E~06 9.0"=07 5.2E~09
W o9 2.5E-07 2.2E~07 2.1E-09 7.6E-07 6.8E-07 4.2E-09
12 .75 4.2E~07 1.8E-07 2.8E-09 1.3E~06 1.2E-06 5.9E-09
NNW 715 6.2E-07 5.5E=07 4.4E-09 1.8E-06 1.6E-06 9.7E~09
N 05 9.2E<07 8.2E-07 1.18-08 1.9E-06 1.7E-06 1.6E-~08
L.P.
Zone
NNE 29 1.0E-07 8.6E~08 1.1E-09 1.8E~07 1.5E=07 1.3F-09
NE 3 1.6E~08 3.1E-08 3.2E-10 8.56-08 6.8E~08 4.6E-10
ENE d.5 2.8BE-08 2.4E-08 1.8E~10 7.8E~08 6,2E~-08 2.8E-10
E 29 3, 3E-08 2.8E~08 2.3E-10 9,6E~08 7.76~-08 4.0E=10
ESE 2.5 4.8E-08 4.0E-08 1.3E-10 1.3E~07 1.0E-07 5.38-10
SE 2.5 6.0F~08 5.0E~-08 5.2F~10 1. IFE=07 1.0E=07 6.18=10
SSE 2.5 6.1C-08 5.1E-C8 6.4E~10 1.4E-07 1,1E-07 9,3E~10
S 2.5 6.4E~08 5.4E-08 6, 1E-10 1,307 1.0E~G?7 7.96~10
550 2.5 6.1E~08 5.2E-08 5.2E=10 1.56=07 i1.2E-07 7.98=10
8w a3 3.9E-08 3.4F-08 2.58-10 1,207 9.4F-08 4.9€-10
WoW 2:3 5.2E~08 4.48-08 3.4-10 1.4E-07 1. 1E-07 5.7E-10
W 2.5 6.4E-08 5.4E~08 3.7E~10 1.4E-07 1.1E-07 5.5F~10
WhA/ 2.5 6.0E-08 5.0E~08 3.7E~10 1.5E=07 1.2E-07 6.4E~10
Nw 2.5 9,0E-08 7.5E~08 4.4E~10 2.1E-07 1.7E-07 7.5E~10
i 235 1.3E~07 1.1E~07 6.8F~10 3.2e-07 2.6E~07 1.3E-09
N 2.5 1.9E~07 1.6E=07 1.6E~09 3.2E-07 2.6E=-07 2.1E-09
Nearest
Meat Animal
NNE .8 4.3E-07 3,.9e-07 6.8E-09 9.1E-07 B.1E-07 8.2E-09
NE .8 1.7e-07 1.5E-07 2.4E-09 4.8E-07 4.3E~07 3.3E-09
ENE .8 9.5E~08 A.5E-08 8.8E~10 4.1E-07 3.6E~07 1.9e-09
E 1.2 8.0E-08 7.1E~08 7.5E-10 2.8E~07 2.4E-07 1.4E-09
ESE 1.2 1.2E-07 1.1E<07 1.1E-09 3.3E-07 2.9e-07 1.7E-09
SE 1.2 1.5E-07 1.3E=07 1.6E-09 3.8E-07 3.3E~-07 <.3E-09
SSE 3.2 4.5E-08 3.7E-08 4.2E~10 9.3E-08 7.2E-08 5.7E~10
S 33 4.6E-08 3.88-08 3.9e~10 8.5E-08 6.6E~-08 4,9E~10
58W 3.3 3.8E-08 3.2E-"8 2.9E-10 1.1E~07 8.2E-08 5.0E-10
5w 1.6 7.4E-08 6.6E-08 5.6E<10 2.2E-07 1.8E-07 1.0E-09
W 3.8 8.3E-08 7.3E~08 6.56~10 2.6E-07 2,2E-07 1.2E-09
W Xs? 9.5E~08 8.2E-08 6.4E~10 2.5E-07 2.2E-07 1.2E-09
WhNW 3.0* 5.1E-08 5.2E-08 2.98-10 1.1E-07 8.9E-08 4.6E~10
Nw 2.3 1.2E-07 1.3E-07 6.5E~10 3,0E-07 2.5E~07 1.1E-09
NNW 2.0 1.7e-07 1.4E-07 9,98-10 4.3E-07 3.5E-07 1,9E-09
N 1 | 5.6E-07 4.98-07 6.4E-09 1.0E-06 8.8E-07 8.0E-09
* The closest conservative distance X/Q6 were used for these distances. Rev., 2
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(6/1/73 = 5/31/75,
3/5/79 - 3/4/80)

WCGS-ER(OLS)

TABLE 5.2-1

Sheet 3 of 3
AVFAGE METECROLOGICAL RELATIVE CONCENTRATION ANALYSIS

pames and Moore 7699-062-07
7/12/80 {Ground)
7/19/80 (Mixed Mode)

MIXED MODE GROUND
Nearest Dairy
Sector Goat X/Q Rel. %x/Q Depl.  %/Q Depos. X/Q Rel. X/Q Depl. X/Q Depos.
NNE 5.0 3.6E-08 2.9e-08 2.8E-10 6.7E~08 5.0E-08 3.8E-10
NE 5.0 1.6E-08 1.3c-08 9.6E-11 2.8E-08 2.0E-08 1.2e-10
ENE 5.0 9,0E-09 7.5E-09 4.0E-11 2.1E~-08 1,5E-08 5.8E~11
E 5.0 1.4E-08 1.1E-08 7.0E-11 2.8c-08 2.0E-08 8.8E~11
ESE 5.0 1.8E-08 1.4E-08 9.0E=11 4.6E~CC 3.4E-08 1.5E=10
SE 5.0 2.2E-08 1.7E-08 1.4E-10 4.0E-(8 2.9£-08 1.5E-10
SSE .0 2.2E-08 1.8E-08 1.8E~10 4.5E-08 3.4E-08 2.48-10
s 5.0 2,.9e-08 2.3E-08 2.1E-10 4.8C-08 3.5C-08 2.4E-10
S5 5.0% 2.18-08 1.7E-08 1.3e-10 5.1E-08 3.8E-08 2.1F=10
S 5.0% 1.8E-08 1.5e-03 8.2E-11 4.3c-08 3.2E-08 1.4E-10
WS 5.0 2.2E-08 1.8E-08 1.0E-10 5.2E-08 3.8E-08 1.7E-10
W 5.0 2.4E-08 1.9e-08 1.0E~10 5.7E-08 4.2e-08 1.8E-10
VW 5.0 2.3E-08 1.8E-08 1.0E-10 5.5E-08 4.0E-08 1.8E-10
NW 5.0 3.4E-08 2.7E~08 1.2E-10 8.1c-08 6.0E-08 2.2E-10
NNV 5.0 6.1E-08 4.7E-08 2.4E-10 1.3E-07 9.4E-08 4.0E~10
] 5.0 7.4E-08 5.8E-08 4.9e-10 1.1C-07 8.2E-08 5.7€=10
! 3. 5.uE=07 4.98-07 6.4E-09 1.0E-06 8.8E-07 8,0E-09
Nearest
Dairy Cow
NNE 4.7 3.9E-08 3.2C-08 3.2E-10 7.3E-08 5.5E-08 4.2E-10
NE 3.0* 2.8E-08 2.4E-08 2.3E-10 5.8E-08 4.6E-08 3.0E~10
ENE 5.0/None 9.0E-09 7.5C~09 4.0E-11 2.1E-08 1.5E~08 5.8E=11
E 1.8 4.7E-08 4.1E-08 3.9E~10 1.6E-07 1.3E-07 7.1E~10
ESE 1.3 1.5E-07 1.4E-07 1.4C-09 4.5E-07 4.0E-07 2.3c-09
SE 1.2¢ 1.8E-07 1.6E-07 2.0E~09 5.0E-07 4.3E-07 3.1E-09
SSE 4.0% 3.3E-08 2.6E-08 2.8E-10 6.5E-08 5.0E-08 3.7E-10
s 5.0/None 2.9E-08 2.3e-08 2.1E-10 4.8E 08 3.5e-08 2.48-10
SSW 5.0/None 2.1c-08 1.7E-08 1.4E-10 S.1E-L9 3.8e-08 2.1E-10
SW 5.0%*/None 1.8e~08 1.5E~08 8.2e~11 4.3E-08 7. 2E=08 1.48-10
VSW 4.7 2.4E-08 2.0E-08 1.2e-10 5./E-08 4.3E-08 1.96-10
W 5.0/None 2.4E-08 1.9e-08 1.0E~10 5.7E-08 4.3E-08 1.8E-10
NV 5.0/Ncne 2.3E-08 1.8E~08 1.0E-10 5.5E-08 4.0C-08 1.8E-10
NW 3.5* 5.9E-08 6.0E-08 2.4n-10 1.3E-07 1.0E=-07 4.2€-10
NNW 2.0* 1.7e<07 1.9E-07 1.0E-09 4.3E-07 3.6E-07 1.9e-09
N 5.0%/tone 7.7e-08 6.1E-08 4.7E~10 1.1E-07 8.3E-08 5.8E~10
N 1.1 5.6E-07 4.9E-07 6.4E-09 1.0E-06 8.8C-07 8.0E-09
* The closest conservative distanoe X/QS were used for these distances.
Rev.
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TABRLE 5.2-2

CALCULATED LIQUID EFFLUENT
DISCHARGE CONCENTRATIONS
FROM ROUTINE OPERATION

pCi/l iy
Relcase Circulasing Cooiigg 4

Isotope Ci/yr Water Lake LeRoy
H-3 4.10E+002 2.38E+004 2.34E+004 7.38E+002
Cr-51 7.00E-005 1.26E-004 6.09E-005 1.92E-006
Mn-54 1.10E-004 1.12E-003 1.21E-003 3.19E-005
Fr=55% 6.00E-005 1.59E-003 1.53E-003 4.82C-005
Fe=59 4.00E-005 9.34E-005 5.62E~005 1.77E-006
Co-58 9.90E-004 3.11E-003 2.13E-003 6.91E-005
Co- 60 9.40-004 3.91E-002 3.82E=002 1.21E-003
Br ‘83 3.80E-004 3.53E-004 1.1%2E-006 3.76E-008
Mo~ 99 >.10E-003 3.17E-003 2.8RE-004 9.09E-006
Tc-99m° 1.80E-003 1.69E-003 1.41E-005 4.45E-007
TE-129M 5.00E-005 9.95€E-005 5.30E-005 1.67E-006
I=131 2.40E-002 2.84E-002 £.,G7E-003 1.92E-004
Te-132 9.80E-004 1.01E~003 9.94E-005 3.14E-006
1-132 7.90E-003 7.35E-003 2.37E-005 7.48E-007
I=-173 3.20E-002 3.07E~002 8.78E-004 2.77E-005
Cs=i34 9.80E-003 2.16E-001 2.07E-001 6.53C-003
1-135 1.60E-002 1.50E-002 1.40E-004 4.42E-006
Cs-136 4.40E-003 5.89E-003 1.79E-~003 5.65E-005
Cs~=1137 8.50E-003 5.85E~001 F.77E=-001 1.82E-002
Zr-95 1.40E-004 4.14E-004 2.841-004 8.98E-006
Nb-95 2.00E-004 4.06E-004 2.20E-004 6.94E-006
Rh=86 3.00E-005 4.55E-005 1.76E~-005 5.55E~007
Ru~133 2.02E-005 4.35E-005 2.49E-005 7.896E-007
Ru=106 2.40E-004 2.90E-003 2.68E-003 8.46E~-005
Aj3-110M 4.00E-005 3.46E-C04 3.09E-004 9.75E=006
Ce~144 5.20E-004 4.98E-003 4.50E-003 1.42E-004
br-84 2.00E-004 1.86E-004 1.39E-007 4.39eE-009
Sr-89% 1.00E-005 2.56E-005 1.63E-025 5.14E-007
Te=127M 1.00E-005 4.32E-005 3.39E-005 1.07E-006
Te-127 3.00E-005 2.82E-005 3.66E-007 1.16E-008
Te-129 6.00E-005 5.58E-005 8.99g~-008 2.84E-009
I-130 1.80E-004 1.71E-004 2.93E-006 2,25E~-008
Te-131M 9.C0E-005 8.71E-005 3.53E-006 1.11E-007
Br-85 2.00E-005 1.86E-005 1.30E-009 4.10E-011
Rb-88 6.80E~002 6.33E-002 2.64E-005 8.33E-007
Sr-91 2.00E-00F 1.88E-005% 2.51E-007 7.92E-009
Y=91M 1.00E~005 9.30E-006 1.09E-008 3.44E-010
Te-131 4.00E-005 3.72E-005 2.18E-008 6.88BE-010
I1-134 3.70E-003 3.44E-003 4.27E-006 1.35E-007
All Others 3.00E-005 - - -
a

o

M = metastable
Based solely on di.ution by the circulating water discharge and

buildup of radiunuclides over 40 year plant life.
Based on dilution by the circulating water discharge and build-
aF of radionuclides in the cooling lake over 40 year plant life.
Concentration of radionuclides at the LeRoy water works intake.
Based on diiution by ciiculating water discharge and build-up
of radionuclides in the cooling lake over 40 year plant life

and additional dilution in

the Neosho River.

Rev. 2
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WCGS-ER(OLS)
TABLE 5.2-3

BIOACCUMULATION FACTORG
(pCi/kg per pCi/liter)

FRESHWATER SALTWATER
ELEMENT FISH INVERTEBRATE FISH INVERTEBRATE
H 9.0E-01 9.0E-01 9.0E-01 9.3E-01
C 4.6E 03 9.1E 03 1.6E 03 1.4E 03
NA 1.0E 02 2.0E 02 6.7E-02 1.9E~01
P 1.0E 05 2.0E 04 2.9E 04 3.0E 04
CR 2.0E 02 2.0E 03 4.0E 02 2.0E 03
MN 4.0E 02 9.0E 04 5.5E 02 4.0E 02
FE 1.0E 02 3.2E 03 3.0E 03 2.0E 04
CO 5.0E 01 2.0E 02 1.0E 02 1.0E 03
NI 1.0E 02 1.0E 02 1.0E 02 2.5E 02
Cu 5.0E 01 4.0E 02 6.7E 02 1.7E 03
ZN 2.0E 03 1.0E 04 2.0 03 5.0E 04
BR 4.2E 02 3.3E 02 1.5E-02 3.1E 00
RB 2.0E 03 1.0E 03 8.3E O°C 1.7E 01
SR 3.0E 01 1.0E 02 2.0E °9) 2.0E 01
4 2.5E C1 1.0E 03 2.5F 01 1.0E 03
ZR 3.3E 00 6.7E 00 2.08 02 8.0E 01
NB 3.0E 04 1.0E 02 3.0E 04 1.0E 02
MO 1.0E 01 1.0E 01 1.0E 01 1.0E 01
TC 1.5E 01 5.0E 00 1.0E 01 5.0E 01
RrU 1.0E 01 3.0E 02 3.0E 00 1.0E 03
RH 1.0E 01 3.0E 02 1.0 €01 2.0E 03
TE 4.0E 02 6.1E 03 1.0E 01 1.0E 02
I 1.5E 01 5.0E 00 1.0E 01 5.0E 01
CS 2.6 03 1.0E 03 4.0E 01 2.5E 01
BA 4.0E 00 2.0E 02 1.0E 01 1.0E 02
LA 2.5E 01 1.0E 03 2.5E 01 1.0E 03
CE 1.0E 00 1.0E 03 1.0E 01 6.0E 02
PR 2.5E 01 1.0E 03 2.5E 01 1.CE 03
ND 2.5E 01 1.0E 03 <2.5E 01 1.0E 03
W 1.2E 03 1.0E 01 3.0E 01 3.0E 01
NP 1.0E 01 4.0E 02 1.0E 01 1.0E 01

*Regulatory Guide 1.109

Rev. 2
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Biotic Type

WCGS-ER(OLS)

TABLE 5.2-4

MAXIMUM INTERNAL AND EXTERNAL DOSE RATES
TO BIOTA OTHER THAN MAN AT THE
CIRCULATING WATER DISCHARGE POINT

Dose Rate (mrad/yr)

Primary Organisms

Fish

Invertebrate

Algae

Secondary Ol janisms

Muskrat
Raccoon
Heron
Duck

Internal

1.36E+001
5.12E+000
5.72E+000

5.16E+001
2.80E+000
2.84E+002
4.64E+001

External

9.41E+4000
1.8BE+001
1.37E-002

6.42E+000
4.84E+000
6.41E+000
9.55E+000

Total

2.30E+001
2.39E+001
5.73E+000

5.80E+001
7.64E+000
2.90E+002
5.60E+001

Assumes aquatic and terrestrial organisms and species live

at the circulating water discharge point.

Build-up of

radionuclides is considered over the 40 year plant life.
All food consumed is considered to be in equilibrium with

water at effluent concentrations.

Rev, 2
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PATIRAY

Fish
Invertebrate
Drinking
Shoreluwe
Swimming
Hoat 1ng
Total

PATITWAY

Fish
Inwertebrate
Dranking
Shorelimne
Swumming
Boat ing
Total

PATIHWAY

Fish
Inwertebrate
brinking
Shoreline
Swumwang
Boat 1ng
Total

PATIHWAY

Fish
Drinking
Shorel wne
Total

(1) Assumes drinking water is the only liquid pathway an infant would receive exposure from,

ADULT

9.30-005
.00
.00
9.30~005
TEENAGER

SKIN

5.19-004
.00
.00
5.19-004
CHILD

SKIN

1.09-004

.00
1.09-004

INFANT?
SKIN

.00
.00

WCGS~ER(OLS )
TABLE 5.2-5

ESTIMATID DOSE RATES TO MAXIMUM INDIVIDUALS FROM LIQUID EFFLUENTS
RESIDING IN THE TOWN OF LEROY

MREM PER YEAR

HONE LIVER TOTAL BODY  THYROID KIDNEY
7.80-002 1.25-001 8.92-002 1.57-003 4.29-002
9.47-004 1.90-003 1.42-003 3.63-004 9.36-004
1.36=003 5.87-002 5.80-002 5.68-002 5,72-002
7.97-005 7.97-005 7.97-005 7.97-005 7.97-005
3.38-007 3.38-007 3.38-007 3.38-007 3.38-007
1.13-006 1.13-006 1.13-006 1.13-006 1.13-006
8.03-002 1.86-001 1.49-001 5.88-002 1.01-001

HONE LIVER TOTAL BODY  THYROID KIDNEY
8.27-002 1.29-001 5.05-002 1.23-003 4.37-002
1.00-003 1.86-003 8.76=004 2.82-004 8.72-004
1.32-003 4,19-002 4.06-002 4.01-002 4.05-002
4.45-00- 4.45-004 4.45-004 4.45-004 4.45-004
1.95-006 1.95-006 1.95-006 1.95-006 1.95-006
1.13-006 1.13-006 1.13-006 1.13-006 1.13-006
8.55=002 1.73-001 9.24-002 4.20-002 8.56-002

BONE LIVER  TOTAL BODY  THYROID KIDNEY
1.03-001 1.14-001 1.99-002 1.03-003 3.73-002
1.30-003 1.69-003 4.88-004 2.46-004 7.65-004

3.82-003 8.05-002 7.70-002 7.69-002 7.77-002

9.29-005 9.29-005 9.29-005 9.29-005 9.29-005
1.21-006 1.21-006 1.21-006 1.21-006 1.21-006
6.28-007 6.28~007 6.28-007 6.28~007 6.28-007
1.08-001 1.96-001 9.75-002 7.82-002 1.16-001
HONE LIVER TOTAL BODY  THYROID KIDMEY
.00 .00 .00 .00 .00
3.95-003 8.01-002 7.53-002 7.58-002 7.63-002
.00 .00 .00 .00 .00
3.95-003 8.01-002 7.53-002 7.58-002 7.63-002

1.52-002
5.13-004
5.67-002
7.97-005
3.38-007
1.13-006
7.25-002

LUNG
1.76-002
4.64-004
4.01-002
4.45-004
1.95-006
1.13-006
5.86-002

LUNG
1.4u-002
3.91-004
7.68-002
9.29-005
1.21-006
6.28-007
9.13-002

GI=-LLI

3.94-G0 3
9.29-004
5.66-002
7.97-005
2+ 38-007
1.13-006
6.16-002

GI-LLI

2.98-003
6.87-004
3.99-002
4.45-004
1.95-006
1.13-006
4,40-002

GI-LL!

1.65-003
3.84-004
7.64-002
7. 29=005
+.21-006
6.28-007
7.85-002

GI-LLI

.00
7.50-002

.00
7.50-002

Rev., 2
6/81



PATHWAY

Fish
Irn-xtnhsate
Drinking
Shoreline
Swimming
Boat ing
Total

PATIAY

Fish
Inwertebrate
Dranking
Shoreline
Swimming
HBoat ing
Total

PATHWAY

Fish
Invertebrate
Drinking
Shorel ine
Swimming
Boat 1ng
Total

WOGS~ER(OLS )

TABLE 5.2-6

ESTIMATED DOSE RATES TO MAXIMUM INDIVIDUALS FROM LIQUID F¥
CONCENTRATIONS AT THE CIRCULATING WATER DISCHARGE POI

4.51-003
.00
.00
4.51-003

TEENAGER

2.,52-002
CHILD

SKIN

5.26-003
.00
.00
5.26-003

ENE
2.52+000
3.19-002

.00
3.86-003
1.22-005
4.08-005
2.56+000

BONE
2.67+000
3.38-002

.00
2.16-002
7.06-005
4.08-005
2.73+000

BONE
3.34+000
4.37-002

.00
4.51-003
4.39-005
2.27-005
3.38+000

MREM PER YEAR
LIVER TOTAL BODY THYROID
4.07+000 2.90+000 6.47-002
6.25-002 4.66-002 1.36-002
.00 .00 .00
3.86-003 3.86-003 3.86-003
1.22-005 1.22-005 1.22-005
4.08-005 4.08-005 4.08-005
4.14+000 2.95+000 8.22-002
LIVER TOTAL BODY THYROID
4.19+000 1.64+000 5.28-002
6.13-002 2.91-002 1.09-002
.00 .00 .00
2.16-002 2.16=002 2.16-002
7.06--005 7.06-005 7.06-005
4.08-005 4.08-005 4.08-005
4.27+000 1.69+000 8.53-002
LIVER TOTAL BODY THYROIC
3.70+000 6 47-001 4.73-002
5.55-002 1.66-002 1.01-002
.00 .00 .00
4,51-003 4.51-003 4.51-003
4.39-005 4.39%-005 4.39-005
2.,27-005 2.27-005 2.27-005
3.76+000 6.68-001 6.19-002

1 .mes the lake is not a source of drinking water.

2Mvmm ‘nfant would not be exposed to the existing pathways.

XIDNEY

1.39+000
3.75-002
.00
3.86-003
1.22-005
4.08-005
1.43+000

KIDNEY

1.42+000
3.57-002
.00
2.16-002
7.06-005
4.08-005
1.48+000

KIDNEY

1.21+000
3.14-002
.00
4.51-003
4.39-005
2.27-005
1.25+000

LUNG

4.94-001
1.66-002
.00
3.86-003
1.22-005
4.08-005
5.14-001

16

5.70-001
1.50-002
.00
2.16-002
7.06-005
4.08-005
6.07~001

LNG
4.53~001
1.26=002
.00
4.51-003
4.39-005
2.27-005
4.71-001

GI-LLI

1.31-001
6.27-002
.00
3.86-003
1.22-005
4.08-005
1.98-001

GI-LLI
9.88-002
4.53-002

.00
2.16-002
7.06-005
4.08-005
1.66-001

GI

5.4
1.96-002
.00
4.51-003
4.39-005
2.27-005
7.82-002



INGESTION

Fish

Invertebrate
Drinking Water

EXTERNAL EXPOSURE

WCGS-ER(OLS)

TABLE 5.%~-7

ESTIMATED DOSE FROM LIQUID EFFLUENTS
TO POPULATION OF LEROY

POPULATION DOSE

(person-rem/yr)

Shoreline
Swimming
Boating

Totals

SKIN

6.19E-005

6.19E-005

BONE

3.06E-003
2.27E-005
5.69E-004

5.30E-005
1.81E-007
3.62E-007

3.71E-003

LIVER

4.56E-003
4.16E-005
1.92E-002

5.30E-005
1.81E-007
1.62E-007

2.39E-002

TOTAL BODY THYROID
2.68E-003 5.15E-005
2.67E-005 7.36E-006
1.88E-002 1.85E-002
5.30E-005 5.30E-005
1.81E-007 1.81E-007
3.62E-007 3.62E-007
2.16E-002 1.86E~002

KIDNEY

1.55E-003
1.97E-005
1.87E-002

5.30E~-005
1.81E-007
3.62E-007

2.03E-002

LUNG

5.62E-004
1.09E-005
1.85E-002

5.35E-005
1.81E-007
3.62E-007

1.91E-002

GI-LLI

1.26E-004
1.65E-005
1.85E-002

5.35E-005
1.81E~007
3.62E~007

1.87E-002

Rev, 2
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WCGS-ER (OLS)

TABLE 5.2-8

CALCULATED PUPULATION DOSE RATES
FROM SUBMERSION IN GASEQUS EFFLUENTS

Cumulative Cumulative Cumulat. e Averayge
Radius 2000 Dose Annual Dose
_(miles) ~  Ppopulation® ____(person-rem/yr)  (mrem/yr)
1 20 0.0024 0:12
2 100 0.0055 0.055
3 260 0.0076 0.029
o 2,750 0.021 c.008
5 4,870 0.026 0.0054
10 6,180 0.026 0.0043
20 12,100 0.026 0.0021
30 72,020 0.041 0.00058
40 114,630 0.046 0.0004
50 184,70 0.054 0.00029

dLemmographic data are presented in Section 2.1.2. Since population
in the vicinity of the site will be reduced, the calculated doses
are conservative.



WCGS~ER(OLS )
TABLE 5.2-%

CALCULATED RADIOACTIVE ICDINE AND PARTICULATE ?SN
PATHWAY DOSES (Hypothetical Worst Case)™ " “

Patiway

Ground Contamination
Air Irhalation
Vegetable Ingestion
Cow Milk Ingestion
Goat Milk Ingestion
Meat Ingestioun

Total Dose (mRem/yr)

Ground Contamination
Air Inhalation
Vegetable Ingestion
Cow Milk Ingestion
Goat Milk Ingestion
Meat Ingestion

Total Dose (mRem/yr)

Ground Contamination
Air Inhalation
Vegetable Ingestion
Cow Milk Ingestion
Goat Milk Ingestion
Meat Ingestion

Total Dose (mRem/yr)

Ground Contamination
Air Inhalation
Vegetable Ingestion
Cow Milk Ingestion
Goat Milk Ingestion
Meat Ingestion

Total Jose (mRem/yr)

Appendix I Limit (mRem/yr)

Age
Location Group
Adult
Controlling
Sector Exclusion-
Restric ced Area
Boundary .75 miles
North Sector
Teen
Child
Infant
Note: (1)

Exclusion-Restricted Area Boundary.

Critical Organ Dnse Contributions {mRem/yr)

Skin Thyroid Bore Total Body
1.26 E-02* 1.08 E-02 1.08 E~02 1.08 E~02
3.69 E-02 6.13 E-02* 9.63 E-05 3.69 E-02
8.92 E-02 3.97 E-01* 1.78 E-01 9.35 E-02
5.35 E-02 8.68 E~01* 7.98 E-02 6.13 E-02
2.15 E-02 4.60 E-02 6.69 E-02* 2.18 E-02
2.14 E-01 1.38 E+00 3.36 E~01 2.24 -01

Skin Thyroid Bore Total Body
1.26 E-02* 1.08 E-02 1.08 E-02 1.08 E~02
3.711 E-02 6.75 E-02* 1.29 E~04 3.71 E-02
1.20 E-01 3.78 E~01* 2.92 E-01 1.24 E-01
7.76 E-02 1.37 E+00* 1.47 E~01 8.60 E-02
1.61 E-02 3.38 E-02 5.65 E-02* 1.63 E-02
2,63 E-01 1.86 E+00 5.06 E=01 2.74 E-01

Skin Thyroid Bone Total Body
1,26 E-02* 1.08 E-02 1.08 E-02 1.08 E-02
3.28 E-02 6.73 E-02* 1.65 E-04 3.29 E-02
2.37 E-01 6.30 E-01 7.05 £-01* 2.40 E-01
1.46 E-01 2.69 E+00* 3.60 E~01 1.55 E-01
2,70 E-02 5.38 E-02 1.06 E-01* 2.71 E-02
4.55 E-01 3.45 E+00 1.18 E+00 4.66 E-01

Skirn Thyroid Bone Total Body
1.26 E-02% 1.08 E-02 1.08 E-02 1.08 E=02
1.89 E-02 5.05 E-Q2* 1.16 E-04 1.89 E-02
2.60 1:-01 6.45 E+00* 6.98 E=01 2.72 E=01
2.92 E~01 6.51 E+00 7.09 E-01 3.02 E-0]
15.00 E+00 15.00 E+00 15.00 E+00 15.00 E+0G

Assumes members of each age group are present and all pathways are present at the Control linc

(2) Assumes members of each age group ingest goat milk rather than cow milk to consider the worst case
milk i1ngestion patlway.

(3) Assumes no vegetable or meat ingestion by infants.

* Identifies the critical organ dose for each given pathway.

Rev, 2

6/81



Location

b e e e e
. s s s
Lt I

1.4 miles N
1.4 miles N
1.4 miles N
1.1 miles N
1.1 miles N

miles
miles
miles
miles
miles

- .
et
ZZTZTZ

4 miles
4 miles
.4 miles
1 miles
1 miles

z2ZZTZ2Z

(2)

Teen

Child

Infant

CALCULATED RADICACTIVE ICDINE AND PARTICULATE WB

WOGS~ER(OLS )

TABLE 5.2~9b

PATHWAY DOSES (Controlling Existing Resident)”’

Patiway

Ground Contamiation
Air Inhalation
Vegetable Ingestion
Cow Milk Ingestion
Meat Ingestion

Total Dose (mPem/yr)

Ground Contamination
Air Inhalation
Vegetable Ingestion
Cow Milk Ingestion
Meat Ingestion

Total Dose (mRem/yr)

Ground Contamination
Air Inhalation
Vegetable Ingestion
Cow Milk Ingestion
Meat Ingestion

Total Dose (mRem/yr)

Ground Contamination
Air Inhalation
Vegetable Ingestion
Cow Milk Ingestion
Meat Ingestion

Total Dose (mRem/yr)

Appendix I Limit (mRem/yr)

Critical Organ Dose Contributions (mRem/yr)

Skin Thyroid Bone Total Body
4.78 E-03* 4.08 E~03 4.08 E-03 4.08 E~03
1.64 E~02 2.67 E-O2* 3.96 E-05 1.64 E-02
3.77 E~02 1.58 E-01* 6.91 E-02 3.94 E-02
1.94 E-02 4.05 E-<O1* 4.04 E-02 2.12 <02
1.20 E~02 2.60 E-02 3.55 E-02* 1.22 E-02
9.03 E-02 6.20 E-O1 1.49 E-01 9.33 E~02

Skin Thyroid Bore Total Body
4.78 E-03* 4.08 E~03 4.08 E-03 4.08 E-03
1.65 E-02 2.94 E-O2* 5.30 E-05 1.66 E-02
5.04 E-02 1.51 E-01* 1.13 E-01 5.19 E-02
2,94 E-02 6.39 E-01* 7.45 E-02 3.17 E-02
8.93 E-03 1.90 E<02 3.00 E<O2* 9.03 E-03
1.10 E-01 8.42 E-0] 2,22 E-01 1.13 E-01

Skin Thyroid Bone Total Body
4.78 E-03* 4.08 E-03 4.08 E-03 4.08 E-03
1.46 E-02 2.92 E~02* 6.80 E-05 1.46 E-02
9.76 E~02 2.51 E~u1 2.74 E-01* 9.91 E~02
5.89 E-02 1.27 E+00* 1.83 r-01 6.18 F~02
1.48 E-02 3,00 E-02 5.64 E-02* 1.49 E-02
1.91 E-01 1.58 E+00 5.18 E-01 1.94 E-01

Skin Thy roid Bone Total Body
4.78 E<03* 4.08 E<03 4.08 E<03 41.08 E-03
8.41 E-03 2.17 E-Q2* 4.81 E-05 8.42 E-03
1.10 E-01 3.04 E+00* 3.57 E-01 1.14 E-01
1.23 E-01 3.07 E«00 3,61 E-01 1.27 E~01
15.00 E+00 15.00 E+00 15.00 E+00 i5.00 E+00

All patiways actually exist for this resident except the cow milk ingestion pathway which is

assumed,

Assmes members of each age group are present and that there is no vegetable or meat ingestion

by infants.

ldent ifies the critical organ dose for each given patlway.



WCGS-ERI(OLS)

TABLE 52-10
ANNUAL DOSE FROM NOBLE GASES

Exclusion-

Restricted Cloud Submersion Air Dose
Sector Area Boundary Total Body Skin Gamma Beta

(miles) (mrem/yr) (mrem/yr) (mrad/yr) (mrad/yr)
NNE 15 1.12 E-02 3.74 E-02 1.83 E-02 5.17 E-02
NE i 4.71 E-03 1.67 E-02 7.62 E-03 2.30 E-02
ENE o 15 2.57 E-03 1.08 E-02 4.13 E-03 1.48 E-02
E M 4 4.17 E-03 1.60 E-02 6.73 E-03 2.20 E-02
ESE «75 5.61 E-03 2.08 E-02 9.07 E-03 2.87 E-02
SE 79 6.30 E-03 2.28 E-02 1.02 E-02 3.16 E-02
SSE 79 7.14 E-03 2.51 E-02 1.16 E-02 3.45 E-02
S = 8.17 E-03 2.74 E-02 1.32 E-02 3.79 E-02
SSW . 7.26 E-03 2.62 E-02 1.17 E-02 3.60 E-02
SW D 5.60 "-03 2.07 E-02 9.04 E-03 2.85 E-02
WSW 15 5.32 E-03 2.10 E-02 5.59 E-03 2.89 E-02
W i 7.70 E-03 2.89 E-02 1.25 E-0z 3.97 E-02
WNW o 19 6.31 E-03 2.3v E-02 1.02 E-02 3.17 E-02
NW .75 1.06 E-02 3.90 E-02 1.72 E-02 ©5.37 E-02
NNW + 72 1.55 E-02 5.59 E-02 2.52 E-02 7.71 E-02
N 19 2.20 E~02 7.24 E-02 3.55 E-02 1.00 E-01
Appendix I Limit 5.00 E+0 15.00 E+0 10.00 E+0 20.00 E+0

Rev. 2
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WCGS~ER(OLS)
TABLE 5.2-11

SUMMARY OF CALCULATED TOTAL-BODY AND THYROID
DOSE RATES FROM LIQUID AND GASEOUS EFFLUENTS

Dose Rate
Patlway Total Body Thyroid
Maximum Individual Exposures:
Liquid effluents®
Ingestion
fish 2.90E+000 mrem/yr  5.28E=-002 mrem/yr
invertebrate 4.66E-002 mrem/yr 1.09E-002 mrem/yr
drinking wate. 0.0 mrem/yr 0.0 mrem/yr
External exposure
shoreline 3.86E~003 mrem/yr 2.16E=002 mrem/yr
Swimming 1.22E-005 mrem/yr  7.06E-005 mrem/yr
boating 4.08E-005 mrem/yr  4.08E-005 mrem/yr
Subtotal 2.95E+000 mrem/yr  8.53E~(02 mrem/yr
Gaseous effluentsb
nable gas submersion 2.20E-002 mrem/yr --
particulate and
ludine gases 1.27E=001 mrem/yr  3.07E+000 mrem/yr
Subtotal 1.49E<001 mrem/yr  3.07E+000 mrem/yr
Population Exposures:
Ligquid eff luents©
Ingestion
fish 2.68E-003 person-rem/yr 5.15E-005 person-rem/yr
inwertebrate 2.67E-005 person-rem/yr 7.36E-006 person-rem/yr
drinking water 1.88E-002 person-rem/yr 1,85E-002 person-rem/yr
External exposure
shoreline 5.30E-005 person-rem/vr 5.30E-005 person-rem/yr
Swimming 1.81E-007 person-rem/yr 1.81E-007 person-rem/yr
boati.g 3.62E~007 person-rem/yr 3.62E-007 person-rem/yr
Subtotal 2.16E-002 person-rem/yr *.86E-002 person-rem/yr
Gaseous eff Iuentsd
submers 1on 5.4E-002 person-rem/yr ==
direct radiation 1.0E-003 person-rem/yr --
Subtotal 5.5E=002 person-rem/yr =-

abcses were calculated at the

individual exposures,
ldoscs were to a teen

circulating water discharge for maximum
Total body doses were for an adult and thryoid

5 were calculated at a point 1.4 miles fram the vent in the
maximally exposad sector for an infant.

i

the population in the town of Le Roy.
the population within a 50 mile radius.

Rev, 2
6/81




WCGS-ER(OLS)
TABLE 5.2-12

APPENDIX I CONFORMANCE SUMMARY TABLE FOR LIQUID AND GASEOUS EFFLUENTS

Design i Calculased Point of Dose
Type of Dose Objective Dose Evaluation

Liguid Effluents

Dose to total body 5 mrem/yr 2.95 mrem/yrb Point of Discharge
from all pathways per site (o0ling Lake

Dose to any organ 5 mrem/yr 4.27 mrem/yrc Same as above

from all pathways per site

Gaseous Effluents

Dose to total body 5 mrem/yr 0.0220 mrem/yr o 4 84 N of stack
of an individual per site vent
Dose to skin of an 15 mrem/yr 0.0724 mrem/yr .75 mi N of stack
individual per site vent

Radiolodine and Particulates

Dose to any organ 15 mrem/yr 3.07 mrem/yre Residence, 1.4 mi.
from all pathways per site N of stack vent.
Milk cow 1.1 mi, N
of stack.
I-131 releases 1 Ci/yr 0.0577 Ci/yr gaseous
per unit 0.0240 Ci/yr liquid
Total 0.0817 Ci/yr

aDesign objective as specified in the Commission's Appendix I Conformance
Option, 40 FR, 40816, September 4, 1975, RM=50-2.
PMaximum dose to an individual from all ligquid pathways.
;Maximum dose to a teen liver from all liquid pathways.
oMaximally exposed sector.
Dose to an infant thyroid.
Rev., 2
6/81
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5.7 RESOURCES COMMITTED

5.7.1 URANIUM RESOURCES

With the exception of uranium ore as fuel, operation of Wolf
Creek Generating Station (WCGS) is not expected to cause an
irreversible commitment of resources beyond that resulting
from construction of the plant. Loss of habitat and effects
on the terrestrial community are detailed in Section 4.3 of
the Environmental Report-Construction Permit Stage (ER(CPS))
and the impact of thermal and chemical discharges on fish
and other forms of aquatic biota is discussed in Section 5.1
and 5.3.

Operation of the WCGS will involve irreversible consumption
of a certain amount of uranium ore which represents a small
fraction of the current reserves and potential resources of
the United States. Fuel consumption for Unit No. 1 of WCGS
(operating at a 75 percent lcad factor) will total approxi-
mately 7328 tons of UBO over the 30-year economic life of
the plant. TInitial loaéﬁng and the first year of operation
will reguire 545 tons of U,0,. Annual fuel consumption in
subsequent years 1s estimaéea at approximately 219 to 238
tons of U,0,.

3°8
As of October 1, 1980, the estimate of the U.S. uranium ore
reserves and potential resources recoverable at $50.00 or
less per pound of 0308 is as follows (DOE, 1980):

Tons U,0

3°8
$/1b. U,0 Potential Resources
Forward éogt
Category Reserve Probable Possible Speculative
$30 645,000 885,000 346,000 311,000
$50 936,000 1,426,000 641,000 482,000
$100 1,122,000 2,080,000 1,005,000 696,000

This estimate of reserves does not include a possible pro-
duction of 140,000 tons of U3O as a byproduct of phos} iate
and copper production by the J%ar 2000 or other considera-
tions that may also increase the estimates of U O8 resources
available. By considering more expensively mined ore the
reserves and potential resources ol the U.S. are also in-
creased.

Rev. 2
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The total U.S. and foreign resources at $50.00 per pound or
less excluding the Peoples Republic of China, USSR and
assocliated countries, has been estimated by Working Group 1
of the International Nuclear Fuel Cy/cle Evaluation spon-
sored jointly by the OCED Nuclear Energy Agency and the
International Atomic Energy Agency as of January 1, 1979,
as 3,367,000 tons U 08 as Reasonably Assured and 3,185,000
tons 0308 as Estimatéd Additional.

5.7.2 OTHER RESOURCES

An auxiliary boiler system is installed within the power
block to supply building heat and other services during
plant outages. When this system is in continuous service
at 50 percent load, 325,000 gallons per month of No. 2
distillate fuel oil will be committed. Assuming a 15 per-
cent plant outage rate, the total yearly consumptive use at
50 percent load is not expected to exceed 585,000 gallons.

5.7.3 REFERENCE
DOE, May/June 1979, Update, Nuclear Power Program Informa-

tion and Data: Division of Nuclear Power Development,
U.S. Department of Energy.

Rev. 2
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APPENDIX 5A

DOSE CALCULATION MODELS AND ASSUMPTIONS

All dose calculations have been revised by means of the NRC
computer codes GASPAR and LADTAP II. Computer programs
ARRG, CRITR, GRONK, and FOOD developed at the Pacific North-
west Laboratory of Battelle Memorial Institute are no longer
being used. The models and assumptions used in LADTAP II
and GASPAR are identical or similar to those suggested 1in
NRC Regulatory Guide 1,109, A list of assumptions and
parameters used for the Wolf Creek site are presented in
Table 5A-1 for liquid effluents and Table 5A-2 for gaseous
effluents.

SA.1 INTERNAL DOSES TO AQUATIC ORGANISMS

Doses to aquatic and terrestrial organisms other than man
were calculated using NUREG/CR-1276 LADTAP II - "A Computer
Program for Calculating Radiation Exposure to Man from
Routine Releasc of Nuclear Reactor Liquid Effluents."™ The
models used by this program are taken from Regulatory Guide
1.113, 1,109 and USAEC publication, WASH-1258.

5A.2 DOSE TO HUMANS

Doses to man from liguid effluents were calculated using
NUREG/CR=1276 LADTAP II computer program. The models used
by this program are taken from Regulatory Guide 1.113 and
1.109. Doses to man from gaseous effluents were calculated
using NUREG-0597 GASPAR - "A Computer Program for the Eval-
uation of Radiological Impacts Due to the Release of Radio-
active Material to the Atmosphere During Normal Operation of
Light Water Reactors.”™ The models used by this program are
taken from Regulatory Guide 1.111 and 1.109.

5A.3 RECONCENTRATION FORMULA USED TO CALCULATE RECCNCENTRA-
TION FACTORS FOR LIQUID EFFLUENTS ACCUMULATING IN A
REACTOR COOLING LAKE

Reconcentration models were based on Reg. Guide 1.113 and
USEPA EPA-520 -~ "Radionuclide Accumulation in a Reactor
Cooling Lake." Calculated reccncentration factors for the
lake and at the circulating water Jdischarge are presented in
Table 5A-3. Reconcentration was determined as follows:

Rev, 2
5A~1 6/81
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C'v weff n_e-xcff t) oCoe'Aefft Laka ‘
T Concentration

C = concentration of radionuclide in the lake at the
end of the period

Co = concentration in the lake at the beginning of
time period t

W = Ci/yr rate radioactivity is added to the lake

VT = lake volume ft3
Q
reff = A+ VE
T
. " .693
» = the radionuclide decay constant K

T% = radiological half life
Q, = lake blowdown rate cfs
t = time

Qp = plant pumping rate cfs .

R = reconcentration of radionuclide in the lake at
the end of the period

Ro = reconcentration in the lake at the beginning of
time period t
CQ
R s ok C = 53 therefore
W Q
P
9 - reff t -3 eff t
R = V) eff (1 - e ) + Ro e Lake
Reconcentration
Ccw = concentration at circulating water discharge
point
Ccw = C + aﬂ and C = %E
P |
therefore (R + 1) . S Ccw Circulating Water
Qp Discharge Concentcation
R + 1 = reconcentration of radionuclide at the circulating
water discharge

Rev, 2
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5A.4 REFERENCES

Attachment to Concluding Statement of Position of the Reg-
ulatory Staff. Public Rule-making Hearing on: Numer-
ical Guides for Design Objectives and Limiting Condi-
tions for Operation to Meet the Criteirion "As Low As
Practicable" for Radioactive Material in Light-Water-
Cooled Nuclear Power Stations, USAEC, Docket No.
RM=50-2, February 20, 1974.

Eckerman, K. F. and Lash, D. G., 1978 GASPAR version marked
"revised 8/19/77": US Nuclear Regulatory Commission,
Radiological Assessment Branch.

Eckerman, K. F., Congel, F. J., Roecklein, A. K. and Pasciak
W. J., 1980, NUREG-0597 Users Guide to GASPAR Code:
U.S.N.R.C. Radiological Assessment Branch.

Final Environmental Statement Concerning Proposed Rule
Making Action: Numerical Guides for Design Objectives
and Limiting Conditions for Operation to Meet the Cri-
terion "As Low as Practicable" for Radioactive Material
in Light-Water-Cooled Nuclear Power Reactor Effluents,
USAEC Report WASH-1258, Washington, D.C., July 1973.

Fletcher, J. F., and Dotson, W. L. (compilers). HERMES-A
nDigital Computer Code for Estimating Regional Radiolo-
gical Effects from the Nuclear Power Industry, USAEC
Report HEDL-TME-71-168, Hanford Engineering Nevelopment
Laboratory, 1971.

Lyon, R. J., Sheerin, R. L., 1976, EPA-520 Radionuclide
Accumulation in a Reactor Cooling Lake: USEPA, Office
of Radiation Programs.

Regulatory Guide 1.109, Calculation of Annual Doses to Man
from Routine Releases of Reactor Effluents for the Pur-
pose of Evaluating Compliance with 10 CFR 50, Appen-
dix I, Office of Standards Developmen:.

Regulatory Guide 1.111, Methods for Estimating Atmospheric
Transport and Dispersion of Gaseous Effluents in Rou-
tine Releascs from Light-Water-Cooled Reactors, Office
of Standards Development.

Regulatory Guide 1.113, Estimating Aquatic Dispersion of
Effluents from Accidental and Routine Reactor Releases
for the Purpose of Implementing Appendix I, Office of
Standards Development.

S$impson, D. B., McGill, B. L., 1980, NUREG/CR-1276 User's
Manual for LADTAP Il Computer Program: U.S.N.R.C. and
Oak Ridge National Laboratory.
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wWarminski, N. C., 1979, Horticulture Agent for the Sedgwick
County Externsion Office of the Kansas State University
Ccoperative Extension Service, Wichita, Kansas, tele-
phone conve-sation (25, 26 January), written communica-
tion (29 January).

Rev. 2
5A-4 6/81



The following assumptions and parameters were used in LADTAP

WCGS~ER(OLS)

TABLE 5A-1 (Sheet 1 of 4)

the Wolf Creek Generating Station site from liquid effluents:

PARAMETER

Cooling Lake volume,
Normal
Pre-drought
Low=drought

Seepage

Blowdown Discharge
Normal-post drought

Pre-drought
Drought

Ave. Neosho River
flow rate

Dilution at Le Roy

Population at Le Roy

Population - 50 mile

Circulating water
discharge flow rate

INDIVIDUAL

4.847E+009 ft
4.649E+009 ft
4.451E+009 ft

3.5 ft3/sec

40.0 ftg/sec

3.5 ft3/sec
0.0 £t~ /sec

1335 ft3/sec

31.69

1204 cfs

3
3
3

1980
2000

POPULATION

4.847E+009 ft
4.649E+009 ft
4.451E+009 ft

3+ ft3/sec

OoOwo
. W .
owuno

1335

31.69

624

168,
184,

1204

ftg/sec
ftl/sec
1t” /sec

fta/sec

130
470

cfs

3
3
3

|

I1I for ectimating doses at

REFERENCE

WCGS-ER(OLS)
page 3.4-3

WCGS-ER(OLS)
page 3.3-3

Sargent & Lundy

Report SL-3204 Revised
March 26, 1976, on
Cooling Lake Operation
pgs. 10, 11, 13, 14 & 15

WCGS-ER(OLS)
5.1.2.2 page 5.1-3

1980 Census from Coffey
County Clerk Telephone
Call Record 4/17/81

WCGS-ER(OLS)
Table 2.1-4

WCGS-ER(OLS)

Section 3.3 page 3.3-1
Circulating Water and
Service Water

Rev. 2
6/81



PARAMETER

Shore width factor,
Cooling Lake

Shore width factor,
Neosho River

Drinking Water
Adult
Teen
Child
Infant

Fish Consumption
Adult
Teen
Child
Infant

Invertebrate Consumption
Adult
Teen
Child
Infant

Shoreline Exposure
Adult
Teen
Child

Swimming
Adult
Teen
Child

WCGS-ER(OLS)

TABLE 5A-1 (Sheet 2 of 4)

INDIVIDUAL

.3

.2

730 1/yr
510 1/yr
510 1/yr
330 1/yr

21 Kg/yr
16 Kg/yr
6.9 Kg/yr
0.0 Kg/yr

Kg/yr
Kg/yr
Kg/yr
Kg/yr

O=wwWnm
. - .
O d

12 hr/yr
67 hr/yr
14 hr/yr

hrs per person
7.8 hr/yr
45.0 hr/yr
28.2 hr/yr

POPULATION

-3

370 1/yr
370 1/yr
370 1/yr
370 1/yr

9 Kg/yr
2 Kg/yr
2 Kg/yr
0 Kg/yr

1.0 Kg/yr
.75 Kg/yr
.33 Kg/yr

0.0 Kg/yr

8.3 hr/yr
47 hr/yr
9.5 hr/yr

3.42 hr/yr
19.2 hr/yr
12.0 hr/yr

REFERENCE

Reg. Guide 1.109
p. 15 Table A-2

Reg. Guide 1.109
p. 15 Table A-2

Reg. Guide 1.109
pgs. 39 & 40,
Tables E~-4, E-5

Reg. Guide 1.109
Pgs. 39 & 40,
Tables E-4 & E-S

Reg. Guide 1.109
Pgs. 39 & 40,
Tables E-4 & E-5

Reg. Guide 1.109
Pgs. 39 & 40,
Tables E~-4 & E-5

HERMES Pgs. 144 & 145,
Tables III-31 & 32

@
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TABLE 5A-1 (Sheet 3 of 4)

PARAMETER INDIVIDUAL POPULATION
Boating hrs per person
Adult 52.2 hr/yr 29 hr/yr
Teen 52.2 hr/yr 29 hr/yr
Child 29.0 hr/yr 16.53 hr/yr
Hold up time hrs hrs
Water 12 24
Fish 24 168
Invertebrate 24 163
Shoreline exposure 0 0
Swimming 0 c
Boating 0 G
POPULATION
Fraction of Population
Adult 71%
Teen 11%
Child 18%
Le Roy Population - 1980 50 Mile Population - 1980
Adult 443 Adult 119,372
Teen 69 Teen 18,494
Child 112 Child 30,263

Total 624

Total 163,130

|

REFERENCE

HERMES Pgs. 144 & 145,
Tables I1I-3! & 32

Inherent to program
R<J. Guide 1.109 P. 69
Pgs. 12 & 69
Pgs. 12 & 69
P. 69
P. 69
P. 69

Inherent to program

Reference calculated
from Le Roy - 1980
Census from Coffey
County Clerk. 50 Mile -
WCGS-ER(OLS) Table 2.1-4

Sport Fish Harvest - Hazleton Lake Use Feasibility Study WCGS=-ER(OLS) Appendix 2A
Page 2A-8 Lake Capability 54,000 fishing trips annually 2 1lbs per trip from lake.
Page 2A-4 18.4% of Kansas population are fishermen.

Sport Fish Harvest

Fish Harvest

675 Kg/yr 48,990 Kg/yr
Sport Invertebrate Harvest Invertebrate Harvest
97.9 Kg/yr 26,350 Kg/yr

Site Specific

Site Specific

Rev., 2
6/81
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TABLE 5A-1 (Sheet 4 of 4)

POPULATION REFERENCE

Le Roy Population - 1980 50 Mile Population - 1980
Shoreline Recreation Shoreline Recreation

7,984 hrs/yr 2,147,000 hrs/yr Site Specific
Swimming Swimming

4,184 hrs/yr 1,126,500 hrs/yr Site Specific
Boating Boating

16,700 hrs/yr 4,498,000 hrs/yr Site Specific

Nearest Downstream Water Intake
Location - Le Roy

Individual Intake Population Intake Reg. Guide 1.109
.2678 gal/day 167 gal/day Site Specific
Annual Liquid Release Source Terms WCGS-ER(OLS)

Table 3.5-2
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TABLE 5A=~2

The following assumptions and parameters were used in GASPAR for estimating doses
at the wWolf Creek Generating Station site from gaseous effluents:

PARAMETER

Distance from facility to the
NE corner of the US (Maine)
in miles

Fraction of year leafy
vegetables are grown

Fraction of crop from garden

Fraction of year cows are on
pasture

Fraction of daily intake of
cows derived from pasture
while on pasture

Fraction of year goats are on
pasture

Fraction of daily intake of
goat from pasture while on
pasture

Fraction of year beef cattle
are on pasture

Fraction of daily intake of
beef cattle derived from
pasture while on pasture

Absolute humidity owver
growlng season

Average temperature over
growing season

Total annual release time
of intermittent purge
operation

Annual gaseous release
source terms

Average meteorological
relative concentrations
(X/Qs)

VALUE ASSIGNED

REFERENCE

1546 miles

Default value

3

Default value

.5

Default value

5

Default value

63.1%

64.4°F

1925 hrs/yr

Table 3.5-3

Table 5.2-1
WCGS-ER(OLS)

1.00

1.00

1.00

Map mezasurement

K-State Extension Service

Reg. Guide 1.109-7

K-State Extension Service

Reg. Guide 1,109-28

K=State Extension Service

Reg. Guide 1.109

K-State Extension Service

Reg. Guide 1.109

Table 2.3-3
WCGS-ER(OLS)

Table 2.3-1
WOGS=-ER(OLS)

Bechtel letter to
SNUPPS BLSE-6610
Oct. 31, 1978
WCGS=-ER(OLS)

Dames & Moore X/Q neport
7699-062-07

Rev. 2
6/81
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TABLE 5A-3

40 YR. RECONCENTRATION FACTORS

NUCLIDE RECONCENTRATION IN LAKE RECONCENTRATION AT CWD
H-3 6.13E+001 6.23E+001
Cr-51 9.35E-001 1.94E+000
Mn-54 9.90E+000 1.09E<003]
Fe-=55 2.75E+001 2.85E+001
Fe-59 1.51E+000 2.51E+000
Co-58 2.38E+000 3.38E+000
Co=60 4.37E+001 4.47E+001
Br-83 3.37E-003 1.00E+000
Mo-99 1.00E-001 1.10E+000
Tc=-99M 8.42E-003 1.01E+000
Te-129M 1.14E+000 2.14E+000
I-131 2.72E-001 1.27E+000
Te-132 1.09E-001 1.11E+000
I-132 3.23E-003 1.00E+000
I-133 2.95E-002 1.03E+000
Cs=-134 2.27E+001 2.37E+001
I-135 9.40E-003 1.01E+000
Cs=136 4.37E-001 1.44E+000
Cs~137 7.30E+001 7.40E+001
Zr~95 2.18E+000 3.18E+000
Nb-95 1.18E+000 2.18E+000
Rb-86 6.29E-001 1.63E+000
Ru=-103 1.34E+000 2.34E+000
Ru-106 1.20E+001 1.30E+001
Ag-110M 8.31E+000 9.31E+000
Ce-144 9.30E+000 1.03E+001
Br-84 7.45E-004 1.00E<"00
Sr-39 1.75E+000 2.75E+u00
Te-127M 3.64E+000 4.64E+000
Te-127 1.32E-002 1.01E+000
Te-129 1.61E-003 1.00E+000
I-130 1.75E-002 1.02E+000
Te-131M 4.22E-002 1.04E+000
Br-85 7.01E-005 1.00E+000
Rb-88 4.18E-004 1.00E+000
Sr-91 1.35E-002 1.01E+000
Y-91M 1.17E-003 1.00E+000
Te-131 5.87E-004 1.00E+000
1-134 1.24E-003 1.CO0E+000
(1) 40 yrs of reconcentration based on:
Years Blowdown + Seepage Lake lLevel
Normal-post drought 31.59 40 cfs 3.5 cfs 4.847C+009 ft
Pre-drought 3.58 3.5 cfs 3.5 cfs 4,.650E+009 ft
Drought 4.83 0 cfs 3.5 cis 4.451E+009 ft

(2) Drought occurs at the end of the 40 yr periad.

Rev. 2
6/81
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7.3 OTHER ACCIDENTS

7.3.1 EXPLOSIVE AND TOXIC MATERIALS

Accidents that do not involve radioactive materials could have
consequences that affect the environment. Such accidents
include chemical explosions or fires, and leakage or rupture
of vessels containing oil or toxic materials. The effects of
accidents on the normal operation of the plant are discussed
in Section 2.2.3 of the Wolf Creek Generating Station Final
Safety Analysis Report (WCGS FSAR). The fire protection
system is described in Section 9.5.1 of the FSAR.

The principal criterion established for this facility for the
storage of toxic or explosive material is that the impact of
accidents involving any significant quantity of materials will
be confined within the site boundary.

The effect of chemical explosions or fires on the environment
beyond the site boundary is minimized by the fire protection
system and the relative isolation of these potential sources
of explosions or fires. If an explosion or fire were to
occur, the offsite environmental effect would occur from
airborne emissions such as sulfur dioxide carbon monoxide,
hydrocarbons, nitrogen oxides, and particulates. At worst,
the effects from this accideni. would be short-term. Two
examples of combustible materials are as follows:

Heating Fuel 0il - a maximum of 470,000 gallons of No. 2
grade fuel oil is stored at the site approximately 380
feet from the power block. The storage tank is confined
by a berm which prevents the release of fuel oil if
failure of the tank should occur. The berm has the
capacity to hold the entire contents of the tank. Any
spillage is handled according to the Spill Prevention
Control and Countermeasure Plan and will have no adverse
envirornmental impact. No. 2 grade fuel oil has a
relatively low volatility since its vapor pressure is
usually less than 0.1 pounds per square inch (psi). At
normal storage temperatures explosive mixtures are not
formed; thus an explosion hazard should not exist. No.
2 grade fuel oil will sustain combustion if its ignition
temperature is reached by an outside heat source. The
airborne combustion products from such an event would be
diffused at the site boundaries, thereby reducing
concentrations.

Hydrogen - a maximum of 120,000 standard cubic feet
(scf) of hydrogen is stored on the site. It is stored
in modular high pressure (2450 psig) bottles outside and
approximately 650 feet from the power block but not near

7.3-1
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nor ‘:he power block would be endangered by an explosion
involving hydrogen. Any leakage from the hydrogen
bottles would be rapidly diluted with atmospheric air
thus preventing an explosive mixture from forming in any
area other than the immediate area of any postulated
leak. Leakage of hydrogen into the atmosphere is not
harmful since it merely adds an insignificant quantity
to the existing inventory. The hydrogen header serving
the power block is provided with a mechanical check
valve which would isolate flow in the event of a
postulated pipe rupture.

the site boundaries so that neither the offsite environs .

The storage of material which could cause offsite toxic
concentrations high enough to have adverse environmental
consequences are provided with a confinement barrier. The
following are examples of such toxic materials:

Sulfuric Acid (H,80,) - A maximum of 61,000 gallons of

a 66° Baume solution of sulfuric acid is stored outdoors

at the rite. The sulfuric acid is stored in a lined

carbon steel tank located above a pit filled with

limestone to confine and neutralize releases to the

immediate area. The pit has the capacity to hold

the entire contents of the tank. A maximum of 11,000

gallons of a 66° Baume solution of sulfuric acid is

also stored indoors at the shop building. The acid is .

stored in a iined carbon steel tank which is confined
by a berm. This berm will preclude the possibility of
an uncontrolled release of sulfuric acid.

Sodium Hydroxide (NaOH) - A maximum of 16,000 gallons of
50-percent -olution of sodium hydroxide is stored in a
lined carbon steel tank indoors at the shop building.
This tank is confined by the same berm used to confine
the sulfuric acid tank. Since the simultaneous rupture
of the sodium hydroxide and sulfuric acid tanks is
considered highly unlikely, the berm is not designed to
hold the entire contents of both tanks. The postulated
mode of failure of these tanks is a siow leak condition.
A drain is provided within the berm to remove and
neutralize any accidentally released mate-ial. Each of
the tanks can be independently monitored and controlled.

Chlorine (Cl, Liguid) - Up to 21 1-ton liquid chlorine
containers are onsite either installed in the clorination
system in the circulatin~ water screen house, or in

the chlorine storage facility located approximately

150 feet north of the circulating water screen house.

(See Figure 2.1-4) 1In addition, four 150-pound storage

vessels will be stored near the shop building in the

chlorine house. Because potentail accidental releases .

of chlorine from these containers would be considerably
less than these
Rev. 2
7.3-2 6/81
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CHAPTEF 10.0

STATION DESIGN ALTFRNATIVFS

Puring the construction permit review, a variety of station
design alternatives were considered in Chapter 0.0 of the
Environmental Report Construction Permit Stage (FR(CPS)]).
The designs sele>ted were approved by the NRC in the course
of granting a construction permit for Wolf Creek Cenerating
Station, Unit No. 1 (wCGS) as discussed in the following
sections. In some cases no alternatives were presented in
the ER(CPS) when there was only one clear design choice. "he
implementation of the selected desian is discussed in t.ais
chapter,

10.1 CIRCULATING WATEP SYSTEM

It was .oncluded by the Applicants in the ER(CPS) and the
NRC staff in the Construction Permit Final Fnvironment
Statement (CPFFS) that a 5090 acre cooling lake was superior
to all alternatives considered for the dissipation of heat
from WCGS. The cooling lake is described in Section 3.4.

10.2 INTAKE SYSTEM

The preferred design alternative of the intake structure for
the WCGS circulating water system as proposed by the Appli-
cants in the FER(CPS) and approved by the NPC in the CPFFS
utilizes a conventional screenhousa with vertical travelling
screens.

The design selected for the WCGS mekeup water system by the
Applicants in the FR(CPS) and approved by the NRC in the
OPFES utilizes a similar screenhouse with travelling screens
located on a deadend channel constructed along the east bank
of the Neosho River just downstream of the John Redmond Dam.
The plant intake systems are described in Section 3.4.

10.3 DISCHARGE SYSTEM

No alternative desig 5 were proposed by the Applicants in
the FR(CPS) for the discharage structures in the circulating
water and makeup water systems. The NRC concurred with the
use of concrete outfall structures for these systems in the
CPFES. The discharge structures are described in Section
3.4.

10.0-1
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10.4 CHEMICAL WASTE TREATMENT

The chemical waste treatment processes to be implemented for
WCGS are those proposed by the Applicants in the ER(CPS).
The systems which involve chemicals are the circulating
water system, steam cycle system and demineralized water
system as described in Sections 3.3 and 3.6.

10.5 BIOCIDE TREATMENT

The alternative chcsen by the Applicants in the ER(CPS) to
control biological growth and slime buildup in the cooling
water which passes through the main condenser ar auxiliary
heat exchanger tubes at WCGS is an intermittent chilorination
program utilizing chlorine gas. A description of the chlor-
irnation program is given in Section 3.6. and ER(CPS) Section
3.6.

10.6 SANITARY WASTE SYSTEM

The sanitary waste treatment system implemented for WCGS
uses the treatment method proposed by the Applicants in the
ER(CPS). The water treatment system is described in Section
3.7. Effluent water quality requirements are imposed on the
facility by the State of Kansas under the NPDES permit
program.

10.7 LIQUID RADWASTE SYSTEMS

As discussed in Section 5.2, the liquid radwaste systems for
WCGS described in Section 3.5 conform to the "as low as
reasonably achieveable" (ALARA) criteria of 10 CFR 50 Appen-
dix I. Consequently, no discussion of alternative liquid
radwaste systems was presented in the ER(CPS) or is war-
ranted herein.

10.8 GASEOUS RADWASTE SYSTEMS

As discussed in Section 5.2, the gaseous radwaste systems
for WCGS described in Section 3.5 conform to the ALARA
criteria of 10 CFR 50 Appendix I. Consequently, no dis-
cussion of alternative gaseous radwaste systems was pre-
sented in the ER(CPS) or is warranted herein.

10.9 TRANSMISSION FACILITIES

The major 345-kV transmission line construction associated
with WCGS will be along the preferred routes proposed by the
Applicants in the ER(CPS) and concurred with by the NRC in
the CPFES with the following exception:

a. The Wolf Creek-Craig transmission line will
be shortened by approximately 14 miles and
will terminate at the West Gardner Substation

Rev., 2
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becoming the Wolf Creek-West Gardner trans
mission line (see Section 3.9).

An additional 69-kV transmission line, not identified in the
ER(CPS), was constructed by a Kansas Electric Power Coopera=-
tives member between the WCGS substation and the nearby
Phillips Petroleum Company pipeline pumping station at
Sharpe, Kansas. Because of the shortness of this line (less
than three miles) and there being only one practical rcute
for the line, no alternatives are postulated.

See Section 3.9 for a discussion of the WCGS transmission
facilities.

17.10 OTHER SYSTEMS

No other systems have been identified for which potential
environmental effects warrant consideration of design alter-
natives.

Rev, 2
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CHAPTER 12.0

FNVIRONMENTAL APPROVALS AND CONSULTATIONS

The design, construction and operation of Wolf Creek Gener-
ating Station, Unit No. 1 (WCGS) is subiject to a number of
licenses, permits and conditions resulting from the review
and approval of numerous local, state and federal agencies,
Pursuant to these requirements the Applicants have made
contacts with and have secured the appropriate approvals,
licenses, permits and certificates from the various govern-
mental agencies as described in the Environmental Report-
Construction Permit Stage (ER(CPS)) and as updated below:

12.1 STATUS OF ENVIRONMFNTAL REGULATORY REQUIREMENTS AND
CONSULTATIONS

12.1.1 FEDERAL AGENCIES

12.1.1.1 Nuclea. Requlatory Commission

The Nuclear PRegulaiory Commission's Atomic Safety and Li-
censing Board conducted public hearings concerning the WCGS
construction permit application. The hearings were held on
November 12 and 13, 1975, at Burlington, Kansas, January
26-28, February 2-6, February 23-26, March 2-5, April 26-30,
June 24-25, 1976, March 22-23, 1977 at Kansas City,
Missouri, and May 4, 1976, at Bethesda, Maryland.

On January 19, 1977, the Board issued a Partial Initial
Decision in which it made all the findings required by 10
CFR Part 51 with respect to NEPA matters, and determined
that there is reasonable assurance that the proposed site is
a suitable location for a nuclear power reactor of the size
and type proposed. Subsequently on January 24, 1977, the
Nuclear Requlatory Commission granted a Limited Work Author-
ization permitting certain activities at the site which
might be characterized as site construction preparatory
activities.

On April 18, 1977, an amendment was granted to the Limited
Work Authorization permitting the initiation of construction
of specific structures at the site.

On May 17, 1977, the Nuclear Requlatory Commission issued

construction permit CPPR-147 authorizing the constructon of
WCGS.

12.1-1
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12.1.1.2 Environmental Protection Agency

The Environmental Protection Agency (EPA) implements provi=-
sions of the Federal Water Pollution Control Act (FWPCA)
as amended that requires the licensing and certification
of effluent water discharges from federally licensed indus-
trial projects. The EPA has granted the Kansas Department
of Health Environment (KDHE) authority to certify activities
as provided by FWPCA Section 401 and to issue permits
through the National Pollution Discharge Elimination System
(NPDES) pcrogram as provided by Section 402 of the Federal
Water Pollution Control Act,

Kansas Gas and Electric Company (KG&E) has kept the EPA in-
formed of its intentions relating to proposed discharges
from WCGS through official meetings, correspondence, and
telephone conversations, and has discussed the condition.
and standards relating to the NPDES permit which was subse-
quently issued by the KDHE.

12.1.1.3 U.S. Army Corps of Engineers

Section 404 of the Federal Water Pollution Control Act
authorizes the Army Corps of Engineers to regulate the
discharge of dredge and fill material, including construc-
tion materials in the waters of the United States. In
accordance with the provisions of this act the Applicants
have secured 404 permits for all 4pplicable structures:

Permit for construction of issued May 27, 1976
two highway bridges

Permit for construction of 8' issued January 29, 1977
raw water pipeline.

Permit for construction of three issued January 29, 1977
r.ilroad access bridges

Permit for construction of issuved May 20, 1977
cooling water impoundment.

Dam permit for construction issued May 20, 1977
of water intake pumping struc-
ture.

Several meetings were held with the U.S. Army Corps of
Engineers, Tulsa District office relative to the location
ané type of structure to be utilized in pumping water from
the John Redmond Reservoir to the Wolf Creek cooling lake

Rev., 2
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Q240.1
(ER)
(3.1)

R240.1

WCGS-ER(OLS)

HYDROLOGICAL AND GEOTECHNICAL ENGINEERING BRANCH

ER-OL, p. 3.3-2, Sec. 3.3.6. Please indicate the
makeup water rates used in simulating the Wolf
Creek cooling lake drawdown during the 1l6~-year
(1948-1964) design weather period.

The makeup rate for the l6-year cooling lake anal-
ysis was divided into three makeup schedules given
as follows:

For the predrought, January 1, 1949 to
July 31, 1952, the makeup rate varied from
0 to 120 cfs; during the drought, August 1,
1952 to May 31, 1957, the makeup rate was
fixed at a constant 40 cfs; and for the post
drought, June 1, 1957 to Necember 13, 1964,
the makeup rate varied tcom 0 to 120 cfs.

In the predrought and post drought periods where
the makeup varied from 0 to 120 cfs, the TAKET
program calculated the amount of makeup requirzd
to maintain a constant cooling lake elevation of
1087 feet MSL. The attached tables list the aver-
age monthly makeup flow rates for the 1l6-year
cooling lake analysis for Unit 1 and Units 1 and 2

respectively.

Rev. 2
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Year

SERLETEER R

1949

o O © © o

(=

14.07
62.4
25.05
33.%4
48.76
23.56

1950

26.07
23.55
34.67
44.57
16.67
18.04

0

0

0
24.40
51.54
28.83

1951

24.37
9.18

20.85
9.43
0

o ©O ©O o o ©

1952

18.14
20.9%4
.40

35.03
81.65
63.25
40.0
40.0
40.0
40.0
40.0

1953

40.0
40.0
40.0
4C.0
40.0
40.0

-40.0

40.0
40.0
40.0
40.0
40.0

Makeup Flow Rate, cfs, Fram 1949 to 1964

WOGS-ER(OLS )
TABLE 240.1-1

Monthly Average WOGS Cooling Lake

40.0
40.0
40.0
40.0
40.0
40.0
40.0
40.0
40.0
40.0
40.0
40.0

40.0
40.0
40.0
40.0
40.0
40.0
40.0
40.0
40.0
40.0
40.0
40.0

WOGS - Unit 1
1956 1957
40.0 40.0
40.0 40.0
40.0 40.0
40.0 40.0
40.0 40.0
40.0 0
40.0 57.711
40.0 118.33
40.0 79.25
40.0 63.34
40.0 54.28
40.0 57.1

1958

58.64
54.27

5.70
46.27
53.05
52.64
11.28
85.36
54.96
93.9%
73.87
59.98

1959

§2.99
59.34
69.26
67.04
43.40
87.42
32.9
96.66
103.25
12.60
78.92
58.39

1960

50.03
44.75
20.66
52.52
54.56
83.83
79.61
76.76
115.36
48.60
75.36
65.89

1961

67.50
51.99
37.48
31.33

36.02
93.95
92.31
10.72
59.44
54.08
54.43

38.27
43.21
40.50
78.74
103.56
25.74
93.55
108.52
12,04
75.35
64.31
66.84

1963

61.44
$9.20
47.76
96.34
83.63
84.55
108.55
117.54
102.06
107.42
80.44
72.53

1964

63.24
65.46
73.74
43.85
79.21
46.78
115.02
92.53
95.69
95.0
83.68
65.04
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TABLE 240.1-2

Monthly Average WOGS Cooling Lake

Makeup Flow Rate, cfs, From 1949 to 1964

WOGS - Units 1 & 2

H‘;;‘:IN 1949 1950 1951 1952 1953 1954 1955 1956 195° 1958 1959 1960 1961 1962 1563 1964
JAN .55 37.58 36.74 29.31 40 40 40 40 40 120 73.68 60.42 78.39 46.46 70.30 74.68
FEB 0 34.70 13.42 34.31 40 40 40 40 40 120 70.45 56.65 23.40 57.92 71.92 78.93
MARCH 0 48.27 39.9%4 3.45 40 40 40 40 40 120 83.65 31.33 51.64 52.95 62.05 87.15
APRIL 10.82 59.0 24.58 10.62 40 40 40 40 4c 120 82.40 69.02 44.16 93.98 112.02 58.21
MAY 24.04 31.51 0 68.84 40 40 40 40 40 120 61.40 71.85 0 115.61 107.94 92.96
JUNE 45.68 35.17 0 100.27 40 40 40 40 120 120 101.67 101.18 74.30 49.97 101.11 68.83
JULY 36.15 4.94 0 84.38 40 49 40 40 120 70.28 56.06 99.02 110.62 111.69 120 120
AUG 82.67 0 0 40 40 40 40 40 120 108.92 116.13 97.21 112.78 113.Mm 120 120
SEPT 42.37 16.87 0 40 40 40 40 40 120 80.37 119.59 119.33 26.27 42.20 120 118.50
ocr 51.07 75.16 0 40 40 40 40 40 120 110.86 29.33 76.68 78.09 94.83 120 111.58
NOV 61.83 64.67 9.72 40 4C 40 40 40 120 87.80 91.89 90.19 67.15 76.10 120 98.74
DBEC 35.0 39.48 39.18 40 40 40 40 10 120 70.01 70.34 76.93 69.45 79.59 86.29 74.92
Rev. 2
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Q240.2
(ER)
(3.4)

R240.2

Q240.3
(ER)
(3.4)

R240.3

Q240.4
(ER)
(3.4)

R240.4

WCGS~-ER(OLS)

ER-OL, p. 3.4-1, Sec. 13.4.1. For one 1150 MWe
unit operating at a 100-percent average annual
load factor, will the c¢jrculating water heat re-
jection rate be B.ldx 10° Btu/hr as stated in Sec.
3.4.1 or 7.87 x 10° Btu/hr as indicated in Sec.
3.4.47

The circulating water heat rejection rate for one
1150 MWe unit operating at 190 percent average
annual load factor is 7.87 x 10° Btu/hr,.

The 8.1 x 109 Btu/hr heat rejection r@te ment ioned
in Section 3.4.1 should be 8.0 x 10~ Btu/hr and
represents the heat rejection rate gfr the circu-
lating water system plus 0.13 x 10~ Btu/hr heat
rejection rate for the service water system.

ER-OL, p. 3.4-3, Sec. 3.4.3.2. The calculated
velocities of the water approaching and within the
circulating water intake structure do not seem to
be accurate. The staff has presented in the FES-
CP, Table 3.1 the various intake velocities for a
total flow rate of 1256 cfs. Please prepare the
similar table for the modified intake structure
and the revised flow rate of 1204 cfs.

See revised Sect on 3.4.3.2, page 3.4-3. The
water intake velocities listed in Section 3.4.3.2
replace Table 3.1 of the FES-CP.

ER-OL, p. 3.4-3, Section 3.4.3.2. Please provide
an engineering drawing showing the width of the
modified circulating water discharge chute, and
also indicate the discharge velocity for a total
flow rate of 1204 cfs.

The width of the modified circulating water dis-
charge chute is 75 feet as shown in the plan view
of drawing S-500 provided with formal response.

The discharge velocities below the circulating
water discharge chute for a total flow rate of
1204 cfs are calculated to be 1.15 ft/sec and 1.5
ft/sec for the lake levels of 1087.0 ft (normal
operating level! and 1085.C ft (low water level
for 1-unit) respectively.

Rev., 2
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(ER)
(3.4)

R240.5

W_.US~ER(OLS)

L£R=-OL, p. 3.4-4, Sec., 3.4.4. Please indicite the
service water temperature rise and the combined
¢circulating and service water temperature rise for
the station operating at full! load.

The service water temperature rise and the com-
bined circulating and service water temperature
rise for one unit operating at 100% load are given
as follows:

Service water temperature rise = 6.4°F
Plant temperature rise (Combination = 29.6°F

of circulating and service water)
Circulating water temperature rise = 31.5°?F
Rev. 2
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(ER)
(3.4)

R240.6

WCGS=ER(CLS)

ER-OL, p.3.4-4, Sec. 3.4.4. Please provide a copy
of the manual describing the LAKET computer model
used to calculate the cooling lake temperature
distribution.

The LAKET program is proprietary so that only the
LAKET program abstract is attached for your review,
The LAKET user's manual is available in Sargent &
Lundy offices for NRC's inspection.

Rev, 2
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R240.6 (cont inued)

PROGRAM ABSTRACT

TITLE: LAKET - One-Dimensional Lake Thermal
Preuiction Program

PROGRAM NO.: 09.5.072-5.0

AUTHOR: R. J. Slezak

PROGRAM SCOPE: LAKET analyzes t!. transient thermal

performance of one-dimensional lakes,
rivers, and channels. Varying plant
flow rate and rise temperature are
treated. Lake TDS and turbine back-
pressure may be computed. Runs may
switch between open and closed cycle,
and between constant level and varying

level.

INPUT: Lake configuration, meteorological
conditions, and plant operational
data.

OUTPUT: Lake temperatures, elevation, and water

balance components. Full statistical
monthly, seasonal, yearliy, and total
summaries for all variables. Computer-
generated plots of all calculated
variables versus time are available
with the LAKPLOT (09.5.115-1.0) post
processor.

COMPUTATIONAL APPROACH: A LaGrangian formulation of the mass
and energy conservation equations 1is
implemented. Plug flow is assumed
through the channel. A 3-hour time
step is used for all variables.

ESTIMATED RUNNING TIME: One CPU minute per year of simulation.

MACHINE : UNIVAC 1106
Core size £ 22k words

Rev., 2
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(ER)
(2.4)

R240.7

WCGS-ER(OLS)

Describe the effects of plant consumptive water
use on existing and projected downstream water
users under low flow conditions up to and includ-
ing the 2 percent chance drought. The description
should include current information on water use
and current projections of future use.

A discussion of the effects of plant consumptive
water use on downstream water users during the
period of record drought of 1952-1957 was discuss~-
ed by the NRC staff in the Supplemental Testimony,
dated January 6, 1976, on contention I-1 during
the Atomic Safety and Licensing Board hearings.
This period-of-record drought is estimated to have
a recurrence interval of fifty years (2% chance
drought), The NRC staff in their discussion con-
cluded that even if all the water rights, senior
to Kansas Water Resources Board's right to John
Redmond Reservoir storage, set out in Kansas De-
partment of Agriculture 1list, are included as
downstream users, there is sufficient storage
available in John Redmond PReservoir to provide
41 cfs to the WCGS and to satisfy rights of down-
stream users through the period-of-record drought.

Rev, 2
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(ER)
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R240.8

WCGS~-ER(OLS)

Provide a flow-duration curve for the Neosho River
at Wolf Creek reflecting regulation by the John
Redmond Reservoir. Also provide an estimate of
the 7 consecutive day once in 10 year low flow for
the river at Wolf Creek under the same conditions.
Discuss the effect of plant operation on these
parameters. Provide in your discussion your as-
sumptions regarding reservoir release rates and
plant withdrawals.

The nearest U.S. Geological Survey gaging station
on the Neosho River downstream of John Redmond
Reservoir and near the confluence of Neosho River
and Wolf Creek is a* Burlington, Kansas. This
gaging station at Burlin~ton, Kansas, is approxi-
mately five miles downstream of John Redmond res-
ervolr and the confluence of Neosho River ard Wolf
Creek is approximately 4 miles downstream of this
gaging station. The flow-duration information for
Neosho River at Burlington, Kansas, for the pericd
October 1964 to September 1979 is presented in
Figure 240.8-1. The 7-day 10-year low flow for
the same period is 17.3 cfs.

During low flows, the flows in Neosho River below
John Redmond Reservoir would constitute the re-
leases from the reservoir for water rights and
water quality purposes. Even with plant operation
at WCGS, the releases for water rights and water
quality will be made from the Reservoir and,
hence, the flow-d" "ation for the low-flow range
would not be aff.c:ed at Burlington nor at Wolf
Creek.

The Attachment M to the supplemental testimony by
NRC staff dated January 6, 1976 on contention I-1
curing Atomic Safety Licensing Board hearings
‘Construction Permit Stage) gives average monthly
flows in the Neosho River below John Redmond Res-
ervoir witn WCGS operation for the period 1951~
19599,

Attachments A and B to the above testimony tabu-
late the water quality and water rights releases
below John Redmond Reservoir. The plant makeup
water rates (withdrawal from John Redmond Reser-
voir) are discussed in Section 3.3.6 of WCGS,
ER(OLS). See response to Question 240.7 regarding
the effects of plant consumptive water use on
existing and projected downstream water users
under low flow conditions.
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Q240.9
(ER)
(2.4)

R240.9

WCGS~-ER(OLS)

Provide the dates of the minimum daily flows shown
in Table 2.4.3 of the ER. If these low flows were
a result of reservoir filling, provide minimum
daily flows (and dates) for the period after the
reservoir began normal operation.

See revi-ed Table 2.4-3 for dates of minimum daily
flows for the period September 1, 1964 through
September 30, 1977. Regulated storage of John
Redmond Reservoir began on September 1, 1964.

Rev, 2
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Q240.10 Provide a description of the analysis used to de-
(ER) termine the runoff into Wolf Creek Cooling Lake
(2.4) for the cooling lake simulation study. Describe

the gaged basins used to extrapolate flows for
Wolf Creek including location, size, period of
record, whether the streams are effluent or influ-
ent, and any adjustmentc< made other than for drain-
age area.

R240.10 Since Wolf Creek 1is ungaged, no records of stream
flows are available. Streamflow data for Wolf
Creek were synthesized from the U.S. Geological
Survey records for the following gaging stations:

Drainage
Area Period of
Gaging Station (sq. mi.) Record Used
1. Necsho River at Council Growve, Ks. 250 1938-1977
2. Neocho River at Americus, Ks. 622 1963-1977
3. Necsho River at Strawn, Ks. 3015 1922-1963
4. Neosho River at Burlington, Ks. 3042 1962-1977
5. Neosho River at Iola, Ks. 3818 1917-1977
6. Virdigris River at Madison, Ks. 181 1955~1976 .

All the above stations are located adjacent to the
Wolf Creek drainage area and the available data
is adjusted to correlate with the creek's drain-
age area. The average intensity of streamflow at
the gaging stations was applied to *the drainage
area of Wolf Creek to obtain the runoff into Wolf
Creek cooling lake. No adjustments are made other
than for drainage area.

The Neosho River and Wolf Creek are characterized
as efrfluent streams< in ER(OLS) Section 2.4.1.2.

Rev. 2
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Q240.11
(ER)
(3.3)

R240.11

Justify the conservatism of the estimates of Wolf
Creek Cooling Lake seepage, evaporation, and in=-
flow that have been used as input to the consump-
tive water use analysis and cooling lake drawdown
studies.

Seegage

The maximum seepage estimated from the cooling
lake and through the cooling lake dam is 0.102 cfs,
when the lake level 1is at the normal operating
level of 1087.0 feet MSL. (See Section 2.4.2.4.2
and Table 2.4-10 of ER(OLS) and Section 2.5.6.6.1
of FSAR.) A seepage of 3.5 cfs at the lake level
of 1087.0 feet MSL was used in the cooling lake
analysis. The use of the higher seepage of 3.5
cfs 1s conservative because, during drought con-
ditions (August 1952 through May 1957), the higher
seepage would force the cooling lake to operate at
more severe conditions, greater lake drawdown and
higher lake temperatures,

Evaporation

The evaporation predicted by LAKET are based on
the most accurate predicted method available from
published sources and experimental studies listed
below:

Patrick Ryan and Donald Harleman, "An Analytical and
Experimental Study of Transient Cooling Pond Behav-
ior," MIT Report No. 161, 1973,

D. K. Brady, W. L. Graves and J. C. Geyer, "Sur-
face Heat Exchange at Power Plant Cooling Lakes",
Cooling Water Studies for Edison Electric Institute,
Report No. 5, John Hopkins University, November 1969.

B. A. Tichenor and A. G. Christianson, "Cooling Pond
Temperature vs. Size and Water Loss”, presented at
ASCE National Water Resources Engineering Meeting,
Phoenix, Arizona, January 1971,

Inflows

The i1nflows into Wolf Creek cooling lake are esti-
mated as described in response to Q240.10 (2.4).
The estimated flows are shown in Table 2.4-22 of
the FSAR.

During the historic drought period of 1952-1957,
for a period of six consecutive months (September
1956 to February 1957), the flows are negligibly
small. Also for the 7 month period, from August
1951 to February 1954, the flow is less than 0.2
cfs. Therefore, it can be concluded that the in-
flows used in the anlysis are conservative,

Rev, 2
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Q240.12 Provide detailed stratigraphic sections used for
(ER) seepage calculations along the seepage sectors
(2.4) shown on Figure 2.4-17. These sections should

clearly iden*ify the various stratigraphic members,
their length, thickness, and elevations; and the
location of wa:alls or streams intersecting these
members in the vicinity of the plant, Photo
copies of sections plotted for Table 2.4-10 calcu~-
lations are acceptable,

R240.12 The detailed stratigraphic sections were trans-
mitted with formal response. The same stratigra-
phic sections, as well as other supporting tech-
nical information, were previously provided as
written testimony on Contention I-2 during the
earlier environmental hearings (Construction Per-
mit Stage).

Rev., 2
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Q240.13
(ER)
(7.1)

R240.13

WCGS~ER(OLS)

Calculate the radiological consequences of a li-
quid pathway release from a postulated core melt
accident, The analysis should assume, unless
otherwise justified, that there has been a pene-
tration of the reactor basemat by the molten core
mass, and that a substantial portion of radioac-
tively contaminated sump water was released to the
ground., Doses should be compared to those calcu-
lated in the Liquid Pathway Generic Study (NUREG-
0440, 1978). Provide a summary of your analysis
procedures and the values of parameters used (such
as permeabilities, gradients, populations affected
water use). It is suggested that meetings with
the staff of the Hydrologic Engineering Section be
arranged so that we may share with you the body of
information necessary to perform this analysis.

The requested analysis to calculate the radiolog-
ical consequences of a liquid pathway release from
a postulated core melt accident will be performed.
The analysis will be conducted in accordance with
guidance received from the NRC staff. The results
of the analysis will be provided to the NRC in the
form of a revision to the Envir_unmental Report
(OLS) in the near future.
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Q240.14
(ER)
(2.4)

Q240.15
(ER)
(5.7}

WCGS-ER(OLS)

Descriptions of floodplains, as required by Execu-
tive Order 11988, Floodplain Management, have not
been provided. The definition used in the Execu-
tive Order is:

Floodplain: The lowland and relatively flat areas
adjoining inland and coastal waters including
f loodprone areas of offshore islands, including at

a minimum that area subject to a one percent or
greater chance of flooding in any given year.

a) Provide descriptions of the floodplains ad-
joining the Neosho River, Wolf Creek and Wolf
Creek Cooling Lake adjacent to the site. On
suitable scale map(s) provide delineations of
those areas that will be flooded during the
one percent (100 year) and .2 percent (500
year) chance floods both before and after
plant construction.

b) Provide details of the methods used to deter-
mine the floodplains in response to a. above.
Include your assumptions of and bases for the
pertinent parameters used in the computation
of the one percent flood flow and water ele-
vation., If studies approved by the Federal
Insurance Administration (FIA) are available
for the site and adjoining area, the details
of the analysis used in the reports need not
be supplied. You can instead provide the
reports from which you obtained the flood:
plain information.

c) Identify, locate on a map and describe all
structures and topographic alterations in the
floodplains.

a. Discuss the hydrologic effects of all 1items
identified in response to question 14c. Dis-
cuss the alteration in flood flows in Wolf
Creek below Wolf Creek Cooling Lake. Deter-
mine the effect of the cooling lake on the
50, 10, 1, and .2 percent chance floods
(2 year, 10 year, 100 year, and 500 year
floods) in Wolf Creek below the cooling lake,
Expected reservoir water level and storage
and the time of the storm should be taken
into account.

b. Provide details of your analysis used in
response to a. above.

Rev, 2
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WCGS~ER(OLS)

. R240.14/240.15
These two Questions (240.14 and 240.15) are inter-

related, Therefore, a common response is provided.
A description of the Neosho River basin and Wolf
Creek watershed is given in Section 2.4.1.2 of the
ER(OLS) and Section 2.4.1.2 of the FSAR for the
Wolf Creek Generating Station (WCGS).

The flood prone area, the area flooded due to a
100-year flood, in the vicinity of the site prior
to the construction of the WCGS and its facilities
is shown in Figure 240.14/240.15-1., The flcod
prone area is taken from Flood Hazard Boundary
Maps for Coffey County, developed by the Federal
Insurance Administration, v.5. Department of
Housing and Urban Development, dated August 1977,
Maps showing the area flooded by a 500-year flood
are not developed by the FIA and, hence, are not
available. However, a Standard Project Flood
(SPF) was developed for the Wolf Creek cooling
lake and is presented below.

The facilities for WCGS, which may potentially
alter the flood plains of the streams in the site
area are the cooling lake dam, the makeup water

. screenhouse on the Neosho River below John R2dmond
dam, the circulating water screenhouse and d.s-
charge structure, the makeup discharge structure
and the offsite roads and railroad track. All
these facilities are identified in Figure 240.14/
240.15-2. The circulating water screenhouse, dis-
charge structure and the makeup discharge struc-
ture are built along the shoreline of the cooling
lake and will have negligible effect on the Wclf
Creek flood plain. A description of other {zcil-
ities and their potential effects on the flood
plains of the streams is given below.

Floods in Cooling Lake

A cooling lake was developed for WCGS by con-
structing a dam across Wolf Creek. The 100-vear
flood level in the cooling lake is estimated to be
1089.8 MSL. The flood prone areas above the dam
due to a 100-year flood before and after the con-
struction of the dam are shown in Figure 240.14/
240.15-2, The boundaries of the property owned
by the applicant are also shown in Figure 240.14/
240.15-2. The area covered by the 100-year flood
in the cooling lake is well within the property
boundaries (Figure “40.14/240.15-2). Beyond the

property boundary in the upper reaches of Wolf
Creek, the 100-year flood in the cooling lake does
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WCGS-ER(OLS)

R240.14/R240,15 (continued)

not affect the flood prone area which existed
prior to construction of the main dam,

The 500-year flood was not generated for the Wolf
Creek cooling lake. However, a standard project
flood (SPF) was developed for WCGS and is dis-
cussed in Section 2.4 of the WCGS FSAR addendum.
The cooling lake level during a SFF is estimated
to be at an elevation of 1091.7 feet MSL and the
area potentially flooded due to SPF would be with-
in the property boundaries.

The complete description of the development of
flood hydrographs (100-year flood, and SPF) with
and without the cooling lake is given in Section
2.4 of the FSAR addendum. These flood hydrographs
are presented in Figures 2.4-17 and 2.4-19 of the
FSAR addendum,

Floods in Wolf Creek Below Cooling Lake Dam

The peak flood flows in Wolf Creek below the
cooling lake will be considerably smaller, com-
pared to the peak flood flows prior to the con-
struction of the cooling lake due to the storage
capacity of the cooling lake available above the
lake normal operating level of 1087.0 feet MSL.
The peak flood flows in Wolf Creek below the cool-
ing lake for 2-year, 10-year, 100-year and stand-
ard project floods were obtained by routing the
respective flood hydrographs through the cooling
lake and over the service and auxiliary spillways.
The description of the spillways and the flood
routing procedur: are described in detail in
Section 2.4 of the FSAR addendum. The starting
elevation in the cooling lake was assumed to be
at the service spillway crest level of 1088.0 feet
MSL though a part of the flood could be absorbed
by the storage capacity availahle between the nor-
mal operating level of 1087.0 feet MSL and spill-
way crest level., Table 240.14/240.15-1 presents
the peak flood flows in Wolf Creek downstream of
the cooling lake dam together with peak flows
during preconstruction condition without the cool-
ing lake. The table clearly shows that the post-
construction peak flood flows are much lower than
the corresponding preconstruction flood peaks.
Hence, the flooding of the areas below Wolf Creek
dam due to Wolf Creek flood flows is much reduced
after the construction of the cooling lake.
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R240.14/240.15 (continued)

Makeup Screenhouse

The makeup screenhouse was built downstream of the
stilling basin for John Redmond dam spillway, and
on the east bank of the discharge channel. Fig-
ures 3.4-4, 3.4-5, and 3.4-6 ER(OLS) show the gen-
eral arrangement and location of the makeup
screenhouse. The screenhouse is built on the east
bank of the discharge channel and as can be scen
from Figure 240.14/240.15-2, its encroachment into
the 100-year flood zone is very little. Hence,
the additional flooding in the Neosho River below
the John Redmond dam, due to the makeup screen=-
house, is negligible.

Offsite Roads and Railroad Track

The offsite roads and railroad track are shown in
Figure 240.14/240.15-2. The offsite railroad
track crosses Long Creek, Scott Creek, Crooked
Creek and Taucket ‘reek. Suitable bridge and cul-
vert openings are provided wherever the roads and
track cross the creeks.
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WCGS-ER(OLS) '

TABLE 240.14/240.15-1 ‘

PEAK FLOOD FLOWS IN WOLF CREEK

(Below Cocling Lake Dam)

Recurrence Peak Flow Peak Flow Maximum Cooling
Interval (Natural (With cooling Lake Water
No. (Years) Condition) lake) Leval
TGN R . ¢ S gl ¢ T (feet MSL)
1 2 3,725 290 1088.78
2 10 5,941 497 109,31
3 100 8,363 928 1089.80

4 SPF 20,000 4,188 1091.70
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WCGS=-ER(OLS) l

290.0 ENVIRONMENTAL ENGINEERING BRANCH

Q290.1 Describe any changes in the routing of the trans-

(ER) mission line corridors since the ER-OL (Sec. 3.9).

(3.9) What 1is the current state of completion (ER-OL
Sec. 3.9)?

R290.1 Wolf Creek-Rose Hill Transmission line (345<kV) =--

No changes to route, to be completed in 1983.

Wolf Creek-Craig Transmission line (345 kV) =-- The
Wolf Creek-Craig line has been changed and will
terminate at a new substation -- West Gardner.
The La Cygne-Craig transmission line will be inter-
cepted and brought through the West Gardner sub-
station where a ring bus arrangement will be used
to connect these lines to the Wolf Creek 345 kV
line. The West Gardner Substation will have three
345 kV 1lines (Wolf Creek-West Gardno2r, West
Gardner-Craig, and West Gardner-La Cygne). Term=-
inating the 345 kV Wolf Creek line at West Gardner
will result in saving approximately 14 miles of
345 kV line. The transmission line corridor from
Wolf Creek to West Gardner has not changed. Wolf
Creck-West Gardner is tc be completed in 1983,

Wolf Creek-Benton transmission line - no change.
Completed in 1976,

Wolf Creek-La Cygne transmission line = no chance.
Completed in 1976.

Wolf Creek tap of Athens-Burlington transmission
line - no change. Completed in 1975.

Wolf Creek to Coffey County REC transmission line =
no change. Completed.

Q290.2 Give detaills on the present status of the railroad
(ER) spur routing and have there been any changes since
{3.9) the FES-CP Sec. 3.97
R290.2

a. Railroad Spur Route: The route of the completed

raliroad spur 1is shown on drawing S-300 (copy
provided with formal response).

b. Changes since FES-CP Section 3.9: The right-of-
way for the offsite railroad spur varies from a
width of 60 feet to 180 feet.

Rev. 2
290~-1 6/81



Q290.3
(ER)
(3.9)

R290.3

Q290.4
(ER)
(3.9)

R290.4

a.

b'

WCGS~-ER(OLS)

Has the water pipeline been completed and have
there heen any changes in the proposed route (FES-
CP Sec. 3.9)7

The construction of the makeup water pipeline is
complete.

The route of the existing pipeline varies from the
proposed route shown in FES-CP Section 3.9 at the
makeup water screen house (Corps of Engineers
property) and at the makeup water discharge struc-
ture (KG&E property). The existing route of the
pipeline is shown on drawings S-1, M-84, M-85,
M-86 and M-87 (copies provided with formal
response) .

What are the current plans for recreational and
agricultural land use on site when WCGS becomes
operational?

NO changes will result in recreational land use
when WCGS becomes operational because there are
no plans o open the lake for public recreational
use as described in Section 2.8,

Land owned by the Applicants .s presently being
utilized for agricultural purposes. It 1is the
Applicants' policy to lease such lands when such
leasing 1s consistent with prior commitments and
does not interfere with the future operation of
WCGS. No change from this policy is anticipated
when WCGS goes into operation. Section 2.8 also
describes this land use policy for land adjacent
tc the cooling lake and inside the WCGS site
boundary.

Rev. 2
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Q290.5
(ER)

R290.5

WCGS-ER(OLS)

What mitigative measures will be taken by the
applicant (or other agencies) for the protection
of bald and golden eagles that may be attracted to
the cocling .ake? This is in regards to both pro-
tection from plant operation and structures and
from recreational users of the cooling lake.

Because the construction of the WCGS cooling lake
will create habitat favorable for wintering Bald
Eagles, mitigative measures have been taken for
the protection of these endangered raptors. The
Golden Eagle, since it occurs only rarely in this
part of the state (Schwilling, Pers. Comm) would
be of lesser concern.

Management considerations and their corresponding
mitigative measures for Bald Eagles include:

1. Potential Hazards

A. Human disturbance - The WCGS cooling
lake 1s closed to the public and there-
fore human disturbance of Bald Eagles
roosting or feeding on the cooling lake
will be minimized.

B. Shoo“in - Shooting is the most preva-
Ient single cause of death among Bald
Eagles (Coon et al. 1970). Restriction
of public access will minimize the inci-
dence of eagie shootings on the WCGS
cooling lake.

C. Electrocution = Electrocutions occur
when an eagle, or other bird, with a
wide wing span makes simultaneous con-
tact with any two phase conductors or
with a phase conductor and a ground wire
Powerlines with electrical ratings over
69 kv do not present a hazard because of
wide line spacing. On powerlines with
ratings of 69 kv or less, crossarm type
distribution poles are (e most likely
to be involved with electrocutions
(Ansell et al. 1980). The distribution
poles used on the 69 kv line near the
WCGS cooling lake are not the crossarm

type.

2. Food Supply

Wintering Bald Eagles feed primarily on crip-
pled or healthy waterfowl and winter-killed
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R290.5

WCGS=ER(0O12)

(continued)

or live fish. They also feed on other water-
birds, upland game and small mammals. All of
these food sources are available on or rnear
the WCGS cooling lake.

3. Vegetative Habitats - Wintering Bald Eagles
usually perch in large trees that are adja-
cent to foraging areas and provide protection
from the wind (Griffin et al. 1980, Steenhoff
et al., 1980). Modifications of the initial
cooling lake basin clearing plan were made
to increase the amount of standing timber
left in the upper portions of the lake. Such
areas will probably be utilized as perch
sites. In addition, small stands of trees
left at various locations around the lake
will also provide excellent perch sites. It
is also quite likely that Baffle Dikes A and
B will be utilized for perching and foraging.
This variety of potential perch sites should
reduce usage of power poles for perching.

4. Avifauna Surveys - Surveys of the WCGS cool-
ing lake have been initiated by the Applicant
to determine the amount cf Bald Eagle usage
and identify any developing problems. Sur-
veys are conducted on a semi-monthly basis
during the months of January-April and
Septembe r-December. Three ground surveys
(each at a different time of day) are con-
ducted during each half-month period. Aerial
surveys of both the WCGS cooling lake and
John Redmond Reservoir will be conducted on a
monthly basis beginning in September, 1981.

REFERENCES

Ansell, A. R., and W. E. Smith, 1980, Raptor Pro-
tection Activities of the Idaho Power Company
in Workshop on Raptors and Energy Develop-
ments, R, H. Howard and J. F. Gore, ed. p.
56-70.

Coon, N. C., L. N. Locke, E. Cromartie and W. L.
Reichel, 1970, Causes of Bald Eagle Mortality
J. Wildl. Dis. 6(1):70=76.
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R290.5 (continued)

Griffin, C. R., T. S. Baskett and T. S. Sparrowe,
1980, Bald Eagles and the Management Program
at Swan Lake National Wildlife Refuge in
Trans. 45th North Am. Wild. and Nat. Re-
sources Conf.

Schwilling, M., Non-game, Threatened and Endanger-
ed Project Leader, Kansas Fish and Game, 1981,
Personal Communication,

Steenhoff, K., S. S. Berlinger and L. H. Fredrick-
son, 1980, Habitat Use by Wintering Bald
Eagles in South Dakota, J. Wildl. Manage.
44(4):798-805.
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Q290.6
(ER)

R290.6

Q290.7
(ER)

R290.7

WCGS-ER(OLS)

was the crawfish frog observed in the area to be
inundated by the cooling lake mudflat area? 1If so,
are there other preferred habitat areas within the
area that currently maintain a localized popula-
tion of this species?

Records exist which document the occurrence of the
northern crayfish frog (Rana areolata) for twelve
eastern Kansas counties, including Coffey County.
Although there was a single cbservation of this
species in 1976 on the mudflats of John Redmond
Rescrvoir, there have been no observations made of
the crayf.sh frog on the WCGS site. While the
lack of observations for this species on site does
not entirely rvule out the possibility of their
occurrence, it does indicate that no large colon-
ies, similar to those referenced by Collins
(1974), exist on site.

REFERENCE

Collins, J. T., 1974, Amphibians and Reptiles 1in
Kansas, Univ, of Kans, Museum of Natl. Hist.,
Publ. Ed. Ser. No. 1, 283 p.

Has the baseline terrestrial ecology been done for
the proposed ROWSs? Please provide the data.

No biseline terrestrial ecology data has been col-
le.ted for the transmission line right-of-ways.
During the ER(CPS) no commitments were made by the
Applicant and no recommendations were made by the
Commission in the WCGS Final Environmental State-
ment to perforr such monitoring. Consequently,
there are no plans to perform ROW monitoring.
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Q290.8
(ER)

R290.8

Q290.9
(ER)

R290.9

WCGE=ER(OLS)

Have there been any changes in the site boundaries?
Where are they?

The site boundary was changed in a few minor ways
between that described in the Envircnmental Report
Construction Permit Stage (ER[CPS]) ind the
Environmental Report-Operating License Stage
(ER[OLS]). Figure 2,1-8 of the ER(CPS) and 2.1-6
of the ER(OLS) should be compared to show the
changes. The changes resulted in less property
being purchased for WCGS proper. The nominal
acreage within the site boundary in the ER(CPS)
was 10,500 acres and the actual amount purchased
was 9,818 acres. The specific changes are:

- Sections 13 and 24, T21S-R15E -~ Boundary moved
east to section line;

- Section 30, T21S-R16E =-- Boundary moved north to
half-section 1line (See revised ER(OLS) Figure
2.1-6);

- Section 17, T21S-R16E -- Boundary excludes NW
40 acres (See revised ER(OLS) Figure 2.1-6);

- Section 9, T21S~R16E == Boundary moved west to
section line; and

- Section 36, T20S-R15E -- Boundary moved west to
follow lake contour.

How many hectares on site are grazed prairie and
how many are old farmland?

In answering this question, grazed prairie was
understood to be grasslands in which the sod has
never been tilled, and old farmland was interpret-
ed as land that was once cultivated and has since
been returned to grass., There are an estimated
626 hectares of grazed prairie and 72 hectares of
old farmland that are above elevation 1087 and
within the site boundary. Information Tovzerning
demography of land below elevation 1087 is given
in Section 4.1.1 of the ER (CPS).
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Q290.10 Provide a Table similar to Table 3.9-1 indicating

(ER) the percentage of prime and unique farmlands onsite.
(2.1.3)
R290,10 TABLE 290,10-1

PRIME AND UNIQUE FARMLANDS ON WOGS SITE

Prime Unique Total Percent
Farmland Farmland Acres Prime & Unigue
*
Onsite 7,756 acres 0 acres 9,818 79%

-
The total acreage is based on field inspection
sheets and 1s an estimate. Exact acreage of
prime farmland can be supplied upon issuance of
the US Soil Conservation Service Master Soil Map
of Cof fey County.

Rev. 2
290-8 6/81



WCGS-ER(OLS) !

Q290.11 Prcvide an update of the listing of Rare and En-
(ER) dangered Species.
(2.2.1)

R290.11 One species, the Bald Eagle, named on the official
list of threatened and endangered species for the
United States (U.S. Dept. of Interior, 1979) and
classified as endangered by the state of Kansas,
was observed on and near the WCGS site. No other
species on the federal 1list has been observed
during monitoring activities.

One species listed on the state of Kansas endan-
gered species list, the Neosho madtom (Noturus
placidus), has been collected during monitoring
activities at WCGS. It has been collected consis-
tently at two Neosho River locations since 1978.

Two bird, one fish, and one amphibian sp:cies
classified as threatened by *ne state of Kansas
have been collected or observed near WCGS. The
prairie falcon was observed in 1979 «nd again in
1981 as a winter resident. The least tern was
observed at John Redmond Reservoir (JRR) in 1977.
The blue sucker has consistently been collected at
several PMeosho River locations since 1978. This
species has been collected at JRR (Loucation 1)
most frequently. The northern crayfish frog has
been observed only once on the JRR mudflats in
1976.

The bobcat, a species previously listed as endan-
gered (federally), has been observed by tracks
in the north floodplain area in 1977 during moni-
toring and in 1980 as an incidental siting by site
personnel,

The following list includes those species classi-
fied as endangered or threatened by the state of

Kansas.
ENDANGERED WILDLIFE IN KANSAS
1 Black-footed Ferret Mustela nigripes
r 8 Tray Bat Myotis grisescens
3. reregrine Falcon Falco peregrinus
4. Whooping Crane Grus americana
5. Eskimo Curlew Numenius borealis
6. Bald Eagle * Hallaeetus leucocephalus
Ta Neosho Madtom * Noturus placidus
8. Pallid Sturgeon Scaphirhynchus albus
9. Sicklefin Chub Hybopsis meeki
10. Central Newt Notophtalmus viridescens
loulisianensis
Rev., 2
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WCGS-ER(OLS)

(continued)

11,
12.

13,
1‘.
15.
16.

Grotto Salamander
Gray-bellied Salamander

Cave Salamander

Small Amphibious Snail
Warty-backed Mussel
Heel-splitter Mussel

THREATENED WILDLIF

Prairie Falcon *

Least Tern *

Blue Sucker *

Arkansas Darter

Topeka Shiner

Alligator Snapping
Turtle

Northern Crawfish Frog *

Riffle Beetle

* Found on or aear WCGS site

290~10

Typhlotriton spelaeus

Eurycea multiplicata
griseogaster

Eurycea lucifuga

Pomatiopsis lapidar.a

Quadrula nodulata

Anodonta suborbiculata

IN KANSAS

Falco mexicanus
Sterna albifrons
Cycleptus elongatus
Estheostoma cragini
Notropis topeka
Macroclemys temmincki

Rana areolata circuvlosa
(ptioservus phaeus

Rev. 2
6/81



WCGS-ER(OLS) l

Q290.12 ovide a discussion on the potential short-term
(ER) 4d long-term effects of electric fields on humuns
(5.5) and describe the grouading procedures to be util-

ized to prevent primary and secondary shocks.

R290.12 Electric utilities commonly employ various ground-
ing practices and technigues as simple and highly
effective methods for keeping induced voltages and
currents from having harmful effects. ... trans-
mission lines associated with Wolf Creek are 345
kV or less, Transmission at these voltages is
called EHV (extra high voltage) transmission.
When electric utilities oegan building UHV (ultra
high voltage) transmission lines (greater than
500 kV) 1in the 1960's the potential for increased
effect on humans was recognized and studied,.

One study condr~ted by American Electric Power
during 1962-1°°2 with the assistance of the John
Hopkins medical group studied electrostatic field
effects on the human body (Scherer, et al. un-
dated). One of the objectives of the study was to
determine if the electric field could cause either
short or long-term effects on human health.

Medical examination was made on 11 linemen who
performed live line maintenance at 345 kV using
both barehand and hot-stick methods. The medical
study consisted of opthamological, otolarynogo-
logical, wurological, a~d neuro-psychiat' al as
well as physical and laboratory examinations. The
nine year continuous study revealed no effects in
their health resulting from exposure to high volt-
age lines, No evidence of any malignancy, or
changes in physical, mental, or emotional states
were found.

Numerous other studies have alsoc been completed or
are ongoing. EPRI collected and reviewed this
information and published two reports summarizing
the biological effects of high-voltage electric
fields (EPRI RP381, 1975; EPRI EA-1123, 1979).
The 1975 report concluded and the 1979 report con-
firms the conclusion that it is highly improbable
that electric fields from transmission lines have
any signij “icant biological effects on healthy in-
dividuals who encounter such fields in a normal
way under normal conditions. However, the reports
al~o relate that there may be subtle and as yet un-
d «cted effects of such electric fields. Further
studies to determine if other effects exist are
presently being conducted.

Rev. 2
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WCGS-ER(OIS)

(continued)

Years of operating experience have indicated that
with proper grounding EHV and UHV transmission
lines posec no hazard to the health and well being
of humans. Grounding techniques employed by KG&E
and KCPL include for 345 kv lines:

1. Static wi'.s overhead of the lines;
. Ground wires on wooden structures;
3, Ground rods on wooden or steel struc-
tures, if required, to 1limit qgrouand
resistance to 10 ohms or less;

4. Fences grounded at 1/4 mile intervals
that run parallel to the line or within

200 feet of the center line;

S. Fences that cross the line grounded 50
feet on each side of the center line for

KG&E and 80 feet for KCPL; and

6. Minimum ground clearance of 30 feet in
open country and higher elsewhere.

These features limit the potential shock hazard to
secondary or imperceptible shocks well below the
painful shock or let-j0 shock threshold.

REFERENCES

EPRI RP 381, 1975, Biological Effects of High=-
Voltage Electric Fields.

EPRI EA-1123, 1979, Biological Effects of High
Voltage Electric Fields: An Update.

Scherer, Jr., H. N., and B. J. Ware, Undated,
Environmental Effects of High Voltage Trans-
mission, American Electric Power Service
Corporation.
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Q290.13
. R)
(5.5)

R290.13

WCGS-ER(OLS)

Provide a discussion of the potential problems of
seasonal waterfowl impacting the proposed trans-
mission lines bordering the Wolf Creek Cooling
Lake.

There is no doubt that birds collide with trans-
mission lines and that populations utilizing Wolf
Creek Cooling Lake (WCCL) will be susceptible to
such collisions. However, the potential for such
collisions can be greatly reduced through a wide
variety of mitigative measures (Thompson, 1978).
Preventive measures taken by the Applicant to
reduce the potential for transmission line colli-
sionz include siting of lines, tower design and
preveation of fright/flight collision pctential.

1. Initial siting of lines

Only a small percentage of the existing 345
and 69 kv transmission lines pass over WCCL.
In the areas where crossings occur standing
timber should help to reduce the potential
hazard, Standing timber will reduce the
clearance between lines and the land config-
uration, thereby channeling the birds over
the lines. In some cases, existing lines
paralleled each other thereby clustering the
corridors to reduce collision potential.

Two additional 345 kV lines are to be con-
structed to transmit power from WCGS. Both
enter the area from the east, with one tra-
veling to the West Gardner substation in a
NNE direction and the other going down the
east side of WCCL then west to the Rose Hill
substation. The Wolf Creek-Rose Hill line is
positioned close to the existing 69 kV line.
Paralleling these lines should veduce colli-
sion potential,.

2. Tower Design

By reducing the number of horizontal planes
formed by powerlines, the collisions involv=-
ing flocks flying throw.gh the lines will be
reduced. The existing 345 kV lines at WCGS
have both two plane and three plane sections.
The new 345 lines will have two horizontal
planes.
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(continued)

3.

4.

Prevention of Fright/Flight Reactions

The WCGS cooling lake is closed to public
access, By restricting human disturbance and
hunting, mortality due to collisions when
birds are startled or distracted will be
minimized.

Survexs

Surveys of the WCGS cooling lake have been
initiated by the Applicant in order to deter-
mine the amount of waterfowl usage and iden-
tify any developing trends. Surveys are
conducted on a semi-monthly basis during
the months of January-April and September-
December. Three ground surveys (each at a
different time of day) are conducted during
each half-month period. Aerial surveys of
both the WwCGs cooling lake and John Redmond
Reservoir will be conducted on a monthly
basis beginning in September, 1981,

Rev. 2
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R291.1

WCGS-ER(OLS)

ENVIRONMENTAL ENGINEERING BRANCH

Provide the following information on the 1lime
sludge pond:

a. Location on the station site, including the
distance from the pond wall to the cooling
lake;

b. Major diversions;
Ce Materials of construction;

d. Need for and frequency of clearout and ulti-
mate disposal of wastes removed;

e. Estimated seepage rate from the pond into the
groundwater;

£. Estimated composition and flow rate of efflu-
ent from the pond into the cooling lake.

The lime sludge pond is located north of the
switch yard and west of the meteorological tower
(see Figure 2.4-14). With the cooling lake at
normal operating pool level (elevation 1987.0 ft),
the distance from the base of the lime sludge pund
to the cooling lake will be approximately 50 feet.

The lime sludge pond has two diversiors, a sluice
structure and an emergency spillway. The spill
height for the sluice structure is at elevation
2003'5" and for the emergency spillway at 2004'.

The lime sludge pond is unlined and has been con-
structed by excavating the existing grade of the
pond area to a maximum height for the bottom of
1997.5"' elevation. The excavated soil (inorganic
cohesive soil) was nsed to build the dikes around
the pond. The dike slopes are 3:1, vertical to
horizontal. Dike slopes are covered with either
four inches of seeded topsoil or twelve inches of
filter type II covered by twelve inches of riprap
class facing.

The lime sludge pond is sized to contain all the
influent from the lime softener blowdown, carbon
and sand filter backwash, and regenerative waste
for 2 wunits in operation and 40 years of plant
life. The resulting lime sludge pond size is 180
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R291.1 (continued) ‘
acre-ft with an average depth of 7.8 ft and cor-

responding surface area of 1 million square feet.

e. The secpage rate from the lime sludge pond is ex-
pected to be less than 10 gpm assuming upper bound
permeability values for underlying soil and rock
formations and will probably be less than 1 gpm.
The runoff into the lime sludge pond will be neg-
ligibly small due to dikes on three sides and a
intercepting drainag® ditch on the fourth <lae,.

f. At the end of 40 yecars of plant operation, the
sludge oaccumulated in the lime sludge pond for 2
units ir. operation is estimated to be 19 acre-ft
and approximately 1 ft deep (for the influent val-
ues listed in Figure 3.5-1 of the ER(OLS); values
are doubled for 2 units in operation). The re-
mainder of the lime sludge pond (161 acre-ft and
6.8 ft depth) at the end of 40 years will still
have sufficient capacity to accommodate the worst
rainfall. The 100 year-24 hour rainfall in the
vicinity of the Wolf Creek Station is only 8
inches (U.S. Commerce Weather Bureau, Technical
Paper No. 40). Also, the lime sludge pond volume
will have sufficient capacity to accommodate the
worst recorded wet years (from the Chanute, Kansas
weather data used in the LAKET analysis) from 1949
to 1951 (typically, on an annual average basis,
the precipitation rate in the Wolf Creek Station
area is lower than the natural evaporation rate;.
These three consecutive wet years would increase
the sludge pond water level by only 2.5 ft,
leaving 4.3 ft margin in the lime sludge pond (the
1 ft sludge accumulation included).

The spillway in the lime sludge pond was origin-

ally designed for use during heavy rainfalls., How-
ever, with reduced demineralized makeup water

design demand and thus, the corresponding reduc-

tion in pretreatment and demineralizer wastes

(reduced lime softeners blowdown, carbon and sand

filter backwash, and regenerative waste), the

spillway is no longer required even during the

heaviest of rainfalls as discussed previously.
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ao'

b.

WCGS-ER(OLS ) l

Please provide more details on the calculations
of the blowdown discharge 1limits calculated in
Section 3.6.2.2 of the OLER. In particular:

a. Provide a complete description of the model
used to calculate the allowable blowdown
limits;

b. Indicate the values use? for the diffusion
parameters and flow velocities in these cal-
culations. Describe the model assumptions
made in these calculations;

c. The data given in the OLER _imply that the
concentrations of the TDS, SO, and Cl1 in the
blowdown are the same as in tﬁe cooling lake.
However, such factors as incomplete diffusion
or mixing of solutes or concentration strati-
fication in the ccoling lake might make the
blowdown solute concentration different from
that of the lake as a whole. Indicate wheth-
er such factors have been considered and, if
so, what analysis has been made;

d. Provide the bases of gor the source(s) for the
criteria for TDS, SO4 and Cl1 cited {or the
Neosho River.

The following is a brief description of the anal-
ysis and results for the dispersion of blowdown
discharge from Wolf Creek Lake in the Neosho River,

The TDS concentration distribution in the Neosho
River is analyzed with a steady state dispersion
model assuming the effluent discharge as a point
continuous source on one of the banks of the river.
The dispersion in the vertical and tran. rerse di-
rections of the river is considered. The longi-
tudinal dispersion is neglected as it will be
lower in comparison with the convection due to the
ambient velocity of the river. The velocity in
the river cross-section is assumed constant and an
equivalent rectangular cross-section of the river
is assumed for computation.

The following equation is used to find the concen-
tration under steady state conditions:

y? z?

Co%% v
C = exp |- 55 | = + — Equation 1
4ﬂ‘45y52 X 4X Dy Dz
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(continued)

in which:

C = Concentration at any point in the river

Co = Effluent concentration

Qo = Rate of flow of effluent

U = Average velocity of flow in the cross-

scection

D_,D = Dispersion coefficients in the y and z
y. directions

X = Longitudinal distance

Y = Lateral distance

Z = Vertical distance

As the model is for unbounded channel, the effect
of boundaries of the channel are taken care of by
using method of images.

The dispersion coefficients were calculated from
the following empirical equations developed for
natural streams (Ref. 1).

D
log (ﬁ% = ~-3,547 + 1.378 log (%) Equation 2
D

log (—vi) = -8.1 + 1.558 log (%”) Equation 3

in which:

B = Top width of flow in river

H = Hydraulic depth of flow

Vv = Kinematic viscosity of water

Different combinations of Neosho River discharge,
blowdown discharge and initial effluent TDS con-
centration are used in the computations. Figure
291.2-1 is a summary of the results. The maximum
flow area in the cross-section along the length of
the river which is having a concentration 2 500
mg/l (includes 400 mg/l Neosho River ambient TDS
concentration) is computed and plotted against che
blowdown discharge with C_ as a variable. Frrom
these curves the blowdown éischarges and C, values
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(cont inued)

corresponding to the maximum flow area equal to
25 percent of the total flow cross-section are
picked and plotted on Figure 291.2-1 with the
Neosho River discharge as a variable. The 25 per-
cent flow area is designated as a mixing 2zone
according to Kansas Water Quality Criteria for
interstate and intrastate waters of Kansas.

The following is used as input for the dispersion
calculations:

1. An average section of the two surveyed cross-
sections, one at the confluence with Wolf
Creek and the other 600 feet downstream, is
assumed downstream of the confluence of Wolf
Creek with Neosho River. The rectangularized
cross--section adopted for computation has a
width of 92 feet and depth of 9.0 feet for a
discharge of 1335 cfs.

3. The average velocity through the river for a
discharge of 1335 cfs is computed as 1.6 ft/
sec. The bottom slope of the river is
obtained from the USGS (Burlington and Le Roy
Quadrangle Sheets, 7.5 minute series) topo-
graphic maps. A Manning's 'n' of 0.05 is
assumed in the velocity computations.

kIR The concentrations are computed at intervals
of distances both laterally and vertically.

4. The point of injection for this computation
1s assumed to be at 5 feet from the bottom.

S. The values of dispersion coefficients used
for a river discharge of 1335 cfs are cal-
culated from equations (2) and (3) and they
are:

D, = 0.101 £+ /sec

D, = 0.00031 ft?/sec

The cooling lake water quality calculations were
based on complete mixing in the cooling lake.
This issue of using complete mixing in the cooling
lake water quality calculations has been discussed
previously during the Atomic Safety and Licensing
Board hearings (Construc'.ion Permit Stage). In
this testimony, the NRC staff agreed that the use
of complete mixing in t'.e water quality calcula-
tions was valid.
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WCGS-ER(OLS)

(continued)

The Kansas Water Quality Criteria for interstate
and intrastate waters of Kansas, approved by Envi-
ronmental Protection Agency August, 1978, is used
to establish criteria for TDS, SO; and Cl1 (see
ER(OLS) Section 3.6.2.2).

REFERENCE

1. Bansel, M. K., "Dispersion in Natural Streams,"
Journal of the Hydraulics Division, ASCE, Vol.
97, No. Hyll, Proc. Paper 8540, November 1971,
pp. 1867-1486.
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Outline the derivation of the concentrations given
in Table 3.6-1. Are the values for the cooling
lake averages over the whole lake - are they
steady state values? Discuss why the normal val-
ues for the Redmond Reservoir are so much higher
than those ~iven in Table 2.4-11.

Table 3.6-1 lists the chemical constituents of the
water in the John Redmond Reservoir and the Wolf
Creek cooling lake (for one and two units in oper-
ation) covering a period of 1949 through 1964
which includes a 2 percent chance drought. Since
the regulated storage of the John Redmond Rescr-
voir did not begin until September 1, 1964, the
John Redmond Reservoir water quality data in Table
3.6-1 were developed on the basis of published
Neosho River water quality data (obtained from
"Water Resources Data for Kansas," U.S. Geological
Survey and Kansas State Board of Health, Division
of Sanitation). With these Neosho River data as
input, the LAKET program was used to predict the
total dissolved solids (TDS) levels in the John
Redmond Reservoir. The predicted TDS levels in
the reservoir provided data for the calculation
of the cycles of concentration (the cycles of
concentration is defined as the ratio of the con-
centration of TDS in the circulating water to that
irn the makeup water and represents the effect of
evaporation on the concentration of dissolved
minerals). The concentrations of the other con-
stituents in the water, listed in Table 3.6-1,
were then determined by simply increasing these
constituents concentrations for the Neosho River
Ly the cycles of concentration, i.e., cycles of
concentration times the concentration of the
constituents.

The cooling lake water quality data listed in
Table 3.6-1 were developed in a similar fashion.
The John Redmond Reservoir water quality data were
used as input into LAKET to predict the TDS levels
in the cooling lake. The cycles of concentration
were then determined which was used to cycle up
the other water quality constituents., However,
the cooling lake data includes sulfuric acid addi-
tion (for scale control in the condenser). This
means that, with the added acid, the TDS and sul-
fate levels are increased by more than the cycles
of concentration value, while the alkalinity is
reduced due to a lower pH., The effects of acid
addition are described in ER(OLS) Section 3.6.2.

The Wolf Creek cooling lake water quality data
tabulated in Table 3.6-1 were predicted by the
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WCGS-ER(OLS) |

(continued)

LAKET program based on the conservation of total
dissolved solids and water as a function of time.
For a given time interval, the cooling lake water
guality is assumed constant cover the entire lake
(i.e., complete mixing).

The John Redmond Reservoir water quality data
given in Table 3.6-1 are different than those
given in Table 2.4-11 because the water quality
data in Table 3.6-1 are based on a longer time
intersal (the TDS data are for a period of 1949 to
1964) than just the three years tabulated in
Tabl: 2 .4-11. This difference in data base
resnlts in higher water quality data values for
the Tuhn Redmond Reservoir and represents the
record period of water quality data. For the
cooling lake design, a record period of water
quality data is essential and the use of these
higher values are conservative.
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(ER)
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WCGS-ER(OLS)

Indicate whether essential service water is with-
drawn continuously or only during an accident or
shutdown?

Essential service water (ESW) is not withdrawn
continuously or used during shutdown. ESW is used
during accident conditions and for testing.

Provide estimates of the maxiamum total residual
chlorine concentration (including that combined
as chloramines and chloroorganics) to be expected
at the circulating water discharge outlet to the
cooling lake.

Chlorination of the condenser cooling water is
designed for thrce 30-minute applications per day.
The chlorine dosage will be varied to maintain a
free residual chlorine between 0.1 and 0.5 mg/l
at the condenser outlet during each chlorination
period. The total chlorine residual (including
chlorine combined as chloramines and chloro-
organics) will depend on the chlorine demand of
water., However, during Atomic Safety Licensing
Board hearings (Construction Permit Stage) in
1976, it was reported that the total chlorline
residual would range between 0.68 mg/l and 1.08
mg/i at the circulating water discharge outlet to
the cooling lake.
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WCGS-ER(OLS)

where is the scrvice water discharged? 1Is sulfur-
ic acid added to the service water? If so, how
much is added?

The service water is discharged intc the circulat-
ing water (CW) system downstream of the condenscrs
prior to CW system leaving the power block. Sul-
furic acid is not added to the service water
system,

The principle expected corrosion products from
water passage through the _irculating and service
water systems will be from the piping and heat
exchangers. The concentrations of these corrosion
products will be low, on tne order of ppb or less.
The potential chemical species are summarized
below:

Carbon Steel - F0203, Fe304, Fe(OH)3,
Fe203.3H20
90~10 Cupronickel - Cu20, Cu0, NiCqu, Ni304
Stainless Steecl - F0203, Fe304, Fe(OH)3,
Fu203.3H20f N1Fe204, Cr2F004,
N1Cr204, N13 4’ Cr304

The concentration of the species will depend upon
the ratios of metals present in the system, temp-
erature and chemical compositicn of the water.
The underground service water piping will have
cathodic protection which will reduce corrosion
in this pipe.
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WCGS-ER(OLS)

According to the OLER, Ammonia, Hydrazine, Potas-
sium Chromate, and Turco Decon 4521 and 4520 are
used in the power block system. Provide estimates
of the usage of these chemicals. Also discuss the
cltimate fate of thesc chemicals. TIdentify the
pathways to the environment from the plant and
indicate the amount and concentrations of these
chemicals in the pathways.

Ammonia

Expected blowdown from normal operations should
not exceed .25 ppm NH, (See FSAR Table 10.3-4).
The blowdown from Hot élandby is less than 10 ppm.
All other conditions should have NH3 concentration
of less~than-or-equal-tc .5 ppm.

Hydrazine

FSAR Table 10.3-4 shows hydrazine concentration
as 75-100 ppm during cold hydro and cold wet lay-
up. Otherwisc the hydrazine content should not
exceed the 0, by 5 ppb. The maximum 0, concentra-
tion in bloadown and feedwater is le%s than 100

ppm.

The pathk : to the environment for NH, and hydra-
zine would be from condenser tube legkage to the
circulating water.

Pctassium Chromate

Potassium Dichromate is used in the component
cooling water system. Pathways to the environment
would be from heat exchanger leakage to the ser-
vice water system,

Normal operational levels of K,Cr0, in the CCW are
175-225 ppm (Cr0,). 1Initial “system conditioning
will require 1008 ppm (Cr04) for the first weck
after filling the system.

The initial filling residue and any subsequent
system drain down would be collected, tested and
disposed of in an approved manner, e.g. wastes
treateéd to hring the chromium concentrations to
less than & ppm, or the waste would be removed to
a disposal facility.

Turco Decon 4521 and 4502 (not 4520)

Turco Decon 1is used to decontaminate parts/
equipment and its usage is dependent on the work
being done. When used, Turco Decon 4521 is mixed
with water, 8 oz to the gallon; and 2 lbs of Turco
Decon 4502 is mixed with a gallon of water.

Turco Decon is disposed as drummed solid waste via
the chemical waste tank.

Rev. 2
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Indicate the concentration and types of chemicals
discharged in the rad-waste system effluent into
the cooling lake.

The roactor coolant system is the normal source of
chemicals which may be discharged, after treatment
by the liquid radwaste processing system, via the
radwaste effluent to the lake.

Maximum releases are provided in Table 291.8-1.
Each concentration is based on an average expected
flow rate of 1,394 gals/day.

Rev. 2
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1~8LE 291.8-1

TYPE AND CONCENTRATION OF CHEMICALS IN
RADWASTE EFFLUENT TO COOLING WATER LAKE

ITEM QUTPUT CONCENTRATION
Boric Acid 4 vpm
Chlorides 0.15 ppm
Fluorides 0.15 ppm
Suspended Solids 1.0 ppm
pH Control Agent (Li7OH) 2.2 ppm (as Li)
Silica 0.2 ppm
Aluminum 0.05 ppm
Cal=ium 0.05 ppm
Mag' .esium 0.05 ppm

Rev, 2
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Q291.9 According to the OLER Section 3.6 3.2 each demin-

{ER) eralizer train will be regenerated once every 26

(3.6) days, and only one will be used at any given time
with the other train kept as a spare. Explain why
the relevant entries of Table 3.6-2 are calculated
for twice the above regeneration rate.

R291.9 See revised Section 3.6.3.2. Each demineralizer
train will be regenerated once every 13 Jays.

Q291.10 According to Tabie 3.6-2 of the OLER about two

(ER) mole equivalents of H are used in regeneration of

(3.6) the d2mineralizers for each mole equivalent of OH .
As a result, during each regeneration, one-half
the acid is discharged unused into the alkaline
lime sludge pond. Please verify or correct the
above entries in the Table.

R291.10 See Table 3.6~2 corrections co sodium hydroxide
entries. This table provides the quantity of
chemicals going into the primary and mixed bed
demineralizers, but the effluent from the demin-
eralizers_ may contain different proportions of
H énd OH .

Q291.11 Provide details on the derivation of the numbers
(ER) given in Table 3.6-6 of the OLER.
‘306)

R291.11 Table 3.6-6 of the OLS-ER lists the impurities
removed by one demineralizer train in the treat-
ment of 216,000 gallons of makeup condensate.
Based or the specified influent water quality and
the design effluent water quality, the demineral-
«2er manufacturer's guaranteed this removal of
impurities.
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(ER)

R291.13

WCGS~ER(OLS)

Degcribe the program for monitoring TDS, $07, and
Cl concentrations in the Neosho River or fn the
blowdown to ensure that discharge criteria are mot.

Blowdown discharges from Wolf Creck Cooling Lake
(WCCL) will comply with Kansas water quality cri-
teria. The monitoring program which will document
compliance with the criteria will be delineated
by the requirements of the operating NPDES permit
issued by the State of Fansas, At this time the
NPDES permit has not been modified to cover WCCL
discharges. Sec the response to Question 291.15
for additional discussion concerning the Wolf
Creck NPDES permit,

Indicate whether discharged fluids, including oil
spills in the transformer vault discharged through
the oily waste separator system. If not, describe
the discharge system where the effluents go and
the amount of oily discharge to be expected., De-
scribe the oily waste separator system and the
fate of the separated oil and aqueous wastes after
leaving the system.,

Any potentially oily waste, including oil spills
in the transformer vaults, can be dir--ted to the
oily waste scparator where oils and liquids are
scparated by their density differences. Should an
01l spill be well contained, the oil could instead
be cleaned up and drummed for reclaiming.

Table 3.6-7 gives a summary of oily waste dis-
charge rates. Separated oil is reclaimed from the
separator and aqueous wastes are routed to the
cooling lake.

A drawing showing the site drainage plan and
routing of piping to the oil separator was in-
cluded with formal response,.
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WCGS~-ER(OLS)

Verify or correct the following changes in the
OLER supplied during the site visit. Annual use
of NaOCL for potable water disinfection 315 lbs/yr
instead of 1315 lbs/yr (Table 3.6-2). Lime soft-
ener blowdown contains ferric hydroxide instead of
ferrcus hydroxide (page 3.6-=5).

Annual use of NaOCl for potable water disinfection
should be 315 1bs/yr instead of 1,315 lbs/yr.

The lime softner blowdown contains ferric hydrox=-
lde instead of ferrous hydroxide,
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WCGS~ER(OLS)

Please supply a list, and copies if available, of
all permits needed to discharge effluents during
station operation. The OL-ER, Section 12, states
that the discharge permit No. 1-NE0O7-R002 will be
modified as WCGS becomes operational. Describe
the expected modifications. If available give
pollutant limits for the modifications. Identify
and describe effluent discharges into the cooling
lake or the lime sludge pond that will nct be
covered by a permit.

A copy of the present NPDES permit (No. I-NEO0O7-
P001) issued by the Kansas Department of Health
and Environment (KDHE) is attached. This permit
controls effluents at three onsite locations:

001 Domestic war’e treatment plant discharge

002 Stormwater runoff from the construction
gsite

003 Concrete batch plant holding pond
discharge

Since closure of the Wolf Creek Cooling Lake
(WCCL) dam in November 1980, all plant effluents
are being contained in the WCCL impoundment of
water and there have been no discharges from Wolf
Creek, Consequently, wonitoring of the NPDES
parameters is presently not required. The re-
sponse to Question 291.17 discusses the range of
time intervals which are projected to be required
to fill the WCCL.

Prior to discharging from the lake the present
NPDIS permit will be modified to reflect the dis-
charge point being the WCCL outlet. Discusr ions
with KDHE personnel indicate that pollutant limits
required in the present permit would be typical
of those required to be in compliznce with Kansas
Water Quality Criteria if the Operating NPDES per-
mit were issued ‘oday.

All effluent discharges from wolf Creek are either
into the cooline lake or the lime sludge pond,
(See Question 291.1 concerning discharges from the
lime sludge pond.) All drainage in the vicinity
of the plant is into the cooling lake so monitor-
ing at the outlet of the cooling lake means that
all effluent discharges will be covered by a
perm’t,
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Toresa Kansas 66620
913 862 9360

March 21, 1980

Kansas Gas & Llectric Co. - Wolf Creek Station
<Ol North Market

P.0. Box 208

Wichita, Kansas 6720

Re: Kansas Water Pollution Control
Permit No I=NLO7-P00I

Gentlemen

I'his is 10 inform you that you have fulfiiled all liling requicements for a
Kansas Water Pollution Control Permit and Authorization to Discharge under
the National Pollutant Discharge Elimination System (NPDLS). We are pleased
o torward your new permit While it 1s permissible to MaKe as many copies

a8 needed for montoring and reporting purposes, You need o retain the
Origmnal permit for your files

We suqgqges! you carelully read the terms and conditions of your permit and
Y ) Y

that you understand that these terms and conditions are enfor ceable under
both State and Federa! law.

We look forward to working with you in the achievement and maintenanc : of
high quality water for the oSlate of Kansas,

Sincerely yours

1., p ] - 7 ket e
C.-botel L

L.

’
-

Gerald Stoltenberg. P.E.
Direclor
Division of Lnvironment

GS: am1Q|
Enclosur
e southeast District



S — o ————

Kansas Permil Number : I=NLU7-P00L

Federval Permit Number: KS-0079057

KANSAS WATER POLLUTION CONT®OL. PERMIT AND
AUTHORIZATION TO DISCHARGE LUNDER
THE NATIONAL POLLUTANT DISCHARGE
LLIMINATION SYSTLM

Pursuant 1o the provisions of Kansas Statutes Annotated 65-164 and 65-165, the
Federal Water Pollution Control Acl as amended, (33 U.S.C. 1251 ot seq, the "Act"),

Owner:  The Kansas Gas and Electric Company

Owner's Address: 201 North Marke', P.O. Box 208
Wichita, Kansas 67201

Facility Name: Woll Creck Station

Facility Location: Burlington, Kansas 66839
Colley County

Receiving Stream & Basin: Neosho River via Wolf Creek Impoundment
Neosho River Basin

Is authorized to discharge from the waste treatment facility described herein, in .
accordance with effluent limitations and monitoring req lirements as sct forth
hetein

This permit shall hecome effective tHarch 21, 198G . will supersede all
previous permits and/or agreements in effect beiween the Kansas Department of
Health and Environment and the permitiee, and will expire  Ap il 30, 1985

FACILITY DLSCRIPTION

Discharge consists of package plant effluent from domestic wastes, stormwater runoff

from the plant site, and overflow {rom sediment control holding ponds lreeling process
waler from a concrete batch plant.

\i""\-\-w .ﬂvf::x\
a0k Wen oo Tkt Eabibon

secretary, Kansas Department of Health and Cnvironment

2\ March 1990
®

Dale
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.A. PEVLUENT LINITATIONS AND MONITORING REQUi REMENTS

The pecmittee s authorized Lo discharge from outfall(s) with serial numberis) as speci-
bed in the application tor this permit. The effluent limitations shall become effective
o the dates specificd herein,  Such dis harqges shall be controlled, limted, and moni-
tored by the permittee as specitied. The initial reporting period shall begin in

April 1980 atdd end an June 1980 . Lach consecutive three month per-
ol thercalter shall constitute o reporting period.  There shall be no discharge ot toat-
ing solids or visible toam in other than trace amounts,

LFPLUEN 1 LIMITATIONS  MONITORING RTQUIREMENTS

['inal
Limitations
"~ Upon
Effective Date Issuance i S i A
L e e e e ‘Measurement Sample
Lifluent Pavameter(s) = R, e o T o P Lo Frequency  — T'ype
001 - Domestic Waste Treatment Plant_into Woll Creck
Flow - MGD (Base Flow = 0,03 MGD) seee Weekly
Binchemical Oxygen Demand ("-Day) Weekly grab
Daily Average=mg/1(ibs/day) 30(¢ 7.5)
Dandy Maximum=mq /1 Ihs/day) 45¢11.3)
.’l‘olnl Suspended Solds Weekly qgrab
Daily Average-mg,| 300 7.9)
Daily Maximum-=wq /| A5(11.3)
Free Available Chlorine Weekly qrab
Datly Maoximum-mag 2l 1.0
pH = Standard Units, 6.0-9.0 Weekly grab

002 - Stormwater runoff from construction site

During the perod beginning on the eftective date and |

asting through the date of expir-
ation the permittee s authorized

to discharge trom outfall(s) serial number(s) 002

such discharges shall be limited and monitored by the permittee as specilied below:
Monitoring of the ettluent will not be required unless there is a significant change in
the quality or quantity of the subject discharge.  The Water Quality Criteria for Inter-
state and Intrasitate Waters of Kansas as lormulated by the Kansas Department of Health
and Enviconment, Regulation 2B=16-28, will be applicable.

1. Fhe pHeshall not be less than 6.0 standard units nor greater than 9.0 standard
unils

e Fhe discharge shall be essentially free of visible oil or grease and in no circum-
stances vesult in detenworation of the receiving walter's quality.

Js Control of excessive suspended sohids shall be undertaken as necessary to prevent

‘ receiving waler deterioration.
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4. There shall be o, sludge banks or deposition of solids downstream {rom the outfall.

5. There shall be no discharge of floating solids or visible foam in other than trace
dmounts,

Any violation of the above referenced Water Quality Criteria shall be reported immediately

to the Kansas Department oi Health and Environment, Bureau of Water Pollution Control, in
Topeka, Kansas,

903 - Discharge from sediment control holding pond receiving process water from the
concrete batch plant

Total Suspended Solids
Daily Maximum-mq/| 50
pH=-Standard Units 6.0-9.0 Monthiy (rab

Monthly ¢rab

B. STANDARD CONDITIONS

In addition to the specified conditions stated herein, the permittee shall comply
with the attached Part | Standard Conditicns dated May 1, 1979,

C. SCHEDULE OF COMPLIANCE,

None .

D.  SUPPLEMENTAL CONDITIONS

3, This permit shall be modified, or alternatively, revoked and reissued, to com-
ply with any apphicable effluent standard or limitation issued or approved
under Sections 361 (b)(2), (C), and (D), 304 (bX2), and 307 (a)(2) of the
Clean Water Act, if the effluent standard or limitation so issued or approved:

a. Contains different conditions or is otherwise more stringent than
any etfluent himitation in the permit, or

b.  Controls any pollutant not limited in the permit.

Fhe permit as modified or reissued under this paragraph shall also contain any
other requirements of the Act then applicable.



Fffective Mayv L, 1979

STANDARD CONDITVIONS TOR
KANSAS WATLR vOLLUTION CONTRUL AND
NATIONAL POLLUTANT D:‘C"Alﬁl LLIMINATION SYSTEM
ERMITS

PART | - GENLRAL CONDITIONS

Representitive Sampling

A Samples and messurements taken as required herein shall be representative of ths ndtuie and
volame of the monitored discharga. All samples shall be taken at the locations designated in
Ehis permit, and unless specified, at the outfallis) before the effluent Jjoins or is diluted by
any yther body of water or substance.

8. Monitaring results shall be recorded and reported on forms acceptable to the Division and post -
marhed 9 later than the J8th duy of the month following the completcd reporting period, Signed
copies of these, and all other reports required herein, shall be submitted to:

Kansas Department of Health § Environment
Division of Environment
Water Pollution Control Section
Topeka, Kansas 66620
(9213) 8¢2-9%00

Schedule of Compliance: No later than 11 calendar days following each date identified ir the

chedula oT Timpliance”, the permittee shall submit to the above address, wither 3 report of pro-
Sress or, in tne casc of specitic actions being required by identified dites, 3 written notice of
compliance or noncompliance. In the latter case, the notice shall include the cause of noncompliance,
any remedial actions taken, and the probability of meeting the nest schedule requirements, or, if
there are no more schedule requirements, when such noncompliance wili be corrected.

Definitions

A The “daily average” discharge means either the total discharge by weight during a calendur month
divided by the ausher of days in the month that the facility was operating, or the average cancen-
trition for the month The datly average discharge shall be determined by the sumnation ot all
medsured Janly discharges by weight divided by the number of days during the calendar month when
the measurements were made, or by the summation of all concentrations Jdetermined during the
crliendar month Jivided by the number of samples collected and analv:ed

] The "Jasly maximum™ discharge means the total discharge by weight or average cancentration during
» 2 haur period
€ The “monthly average", other thun for fecal coliform bactertia, 15 the srithmetic mean of the

values tor «ftluent samples collected in 3 period of 30 consecutive Javs. The monthly average
tor fecal coliform bacreria 19 the geometric mean of the value of the effluent sanples collected
in & period 5f 30 consecutive Jdavs

4] Tise “weekly average”, other than for fecal colitorm bacteria, s the arithmctic mean of the values
for effluent sampies collected 1n 3 period of seven consecutive Juys., The weekly average for
fecal coliform bacteria is the geometric mean of the values for eftluent samples collested in a
period of seven consecutive days

E The “grah sansple” 13 an individual sample collected in less than 15 minutes

F. A "cuaposite sample” is a combination of individual samples in shich the volume ot cach indi-

viduzl sample Ls proportionil to the discharge flow, or the iample frequency is proportioned to
the flsw rate over the sample period.

G. The “Act” means the Clean Water Act, Public Luw 95-217.
N, "Division” means Division of Environmens, Kansas Department of Health and Environment.
i "Departaent” means the Aansas Department of Health and Faviroament

Test Procedures ALl analyses required by this permit shall conform to the requirements of Se~zion
ITATRY 67T the Xot, and shall he conducted in 3 laboratory certitied by the Department for cach
Fersuremcnt ar sample the permittes shall record the exact plice, date, and time of sanpling: the date
O the analvses, the analytical techriques or methods used. and, the results It the permittoe mong-
tars any pollutint at the lovation(s) designated herein more frequently than required by this permit,
Using Jdpproved procedures, the results shall be fncluded in the Discharge Monitaring Repore form
requiared in L. B, above Such increased frequency shall also be indicated

Recurds Retentiun ALl records and information resulting from the monitoring activities required hy

this peiait, Thiloding 110 records of inalyses and culibration and maintenance of spstrnventation and
fewordiogs from continuous sonitoring instrumentation, shall be recainel for 4 mintsum of 3

vears, or
langer 1t requested by the Division

Change in Discharge ALL Jischarges ruthorized herein shail be consistent with the terms and con-
Jitions Of RIS permat The discharge of any pollutint not authoriced by this permit or of any
pollutant tdentitied in this permit more frequently than or at 3 level i1n cxcess of that authoriied
shall constitute o violation of the permit \ny tacility etpansions, productian or 11

W InCresses, or
process modifications which will result in new, ditlérent or 1ncreased Jdischarges of pollutants shatl

he reported to the Division at lesst one hundred eighty (189) Jduys betore such Cchanges
3on‘gnpl|an;f'\3'5!1:Jltnﬂs i, for any feason, the permittes Jdoes not comply with or will be unahie
to Caeply with Ay JaTTV miximum or weekly iverage effluent limitation specificd in this permit, the
permittees shall provide the fNepartment with the Dilowing 1aformation n writing <itnin 3 Javs of
becoming aware of such candition
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R, the period o Avncumnl L ange, meluding eta t dates nd times v, af nut corrected, the anticy _ '

prted time the noncompliance iy expected to continue, and steps being taken to reduce, eliminate
ind prevent vecurrence of the noncomplying discharge.

Ihe anove information shall he provided with the suomittal of the regular Discharge Menitoring Report
form for violations Hf monthly dverage of dasly average effluent limit tions.

"il!"l!! Ugreatio The permittee shall 4t ol times maintaan an good working atdee and etfivient

an vTTirQTT§1y dpcrace all trestmont, collection, and control systems or facilities used (o achicve
compliance sith the teems and conditions of this permit. Maiatenince ol treatment tucilities which
fesults in Segradation of effluent quality shall scheduled during non cricical water quality periods
nd shall be Carrged out in 4 manner approved in advance by the Uivision fhe perastees shall take all
ACCENSITY sLeps 10 minimize uny sdverse impact to waters of the State fesulting trom noncompliance with
any etfluent limitations specified in this permit, InCluding such accelersted or additionsi monitoring
8 necessary to determine the nature and Impact of the nuncomplying Jischarge.

!{;‘ogtn Any diversion from or bvpass of facilities ARCessary to maintaan comoliance with this per-
" I8 prohibired, except where necessary to prevent loss of human fite or severe property damage, or
shere excessive storm Jdrainage or runoff would damage any facalities necessary 1o comnly with this per -
MLt The permittee shall immediitely notify the Division by telephone of each Hypass and shal) contirm

the telephany notification with 4 Totter explaining what caused the spill or bypass and what actiens
have been taken 1o prevent recurrencs.

Removed Substan £3° Solids, sludges, filter backwash, or ~ther pollutants removed in the course of
reatment or Control of wastewaters shall be disposed of in a manner acceptable to the Division,

Pawer Tajiuies: The permittee shall Provide an alternate power source sufficient to operat~ and waste-
witer control facilities or halt or otherwise control production and all dischai ges upon the loss of
the primary source of power to the wastewater control tacilities

Right of Entry: The permittee shali allow sutharized representatives of the Division or the Environ-
mental Prnte;!lon Agency upon the presentation of credentials, to snter upon the permittec's premises
where an et!luent source s located or in which any records are required to be kept by this permit, and
at reasonadle times to have access tu and copy Jny records required to be kept by this permit, te in-
spect anv monitoring equipment or monito ing method required in this permit. and te sample anvy discharge
trom the facility and any waste or mat rials generated or stored on the premises

ftansfor of Uwnersh.p The permirtee shall notify the succeeding owner, controlling person, or operator
of the existonce of this permit by certified letter, a copy of which shall be forwarded to the Division.

Avarlability of Reports. Except (or Jdata determined to be confidentisl under “ection 308 of the Act,
all reports prepared in accordance with the terms of thys permit shall be available for pudlic inspec-
tien at the otfices of the Department Effluent datas shall not be considered confidential, Knowingl,

nnk.ng iy [alde statement on any such report may result in the imposition of criminal penalties as
provided (or in Section 309 of the Act and X.S.A 65-170¢,

Permit dodification After natice and opportunity for a hearing,
or Teihked T WHATE or 1a part during its terms for cause
iy tarms or conditions of this permit obtatning this permiz by misrepresentation or taslure to dis-

Close fully 311 relevant facts, or, a Change in any condition that reguires either 4 temporary or
permanent reduction or elimination of the Juthorized discharge.

this permit may be modified, suspe
including, but nnt limited to, violations o

l_ﬁl.”fwlxvggxlg Notwithstanding Paragraph 15 above, if a toxic effluent staadacd or prohibitian
[TAcTudTng any schedule of compliance specified in such eifluent standard or prohibition) is estaiblished
under Sectiun 307(a) of the Act for a toxic poliutant which is present in the discharge and such
Standard or prohibition is more stringent than any limitation for such pollutant in t . 's pere t, this

permit shall be revised or modified in accordance with the toxic effluent standard or prohibi . i1on and
the permittes su notified,

Caval and Craminal Liabitity: Except as authoriged by statute and Paragraph 9 "Bypassing”, nothing in
WIS Fermit shalT Be constirued to relieve the permittee from civil or criminal penalties for noncom-
pliance

?!!V!"AJLL&LLJEEQ.i“hiﬂﬂnk!.i}‘h""' Nothing in this permit shall be construed to preciude the
institution of any egal action or relieve the permittee trom anv responsibilities, liabilities. or
peniities 1o which the permittee i3 or may be subject to under Section 311 of the Acet, or K.5.A. 65-184
et sey the munsgipal pormittee shatl promptiy notify the Division by teivphone upen discovering crude
o1l or other petroleum derivative I its Sewer SYSTem Oor wastewater treatment facilities.

Iggu-Lglfi Hscrs The suntcipal permittes shall require any industrial user of the trestment ~orks te
comply with SelTions 107 & 308 of the Act, and any industrial user of storm sewers o camply with
Sevtion 309 of the Act

Ptipetty Hights The i1ssuance of this permiy Jocs not convey any property rights in either real or
peEriandi property, of anv esclusive Privileges, nor Joes i1t authory:» Iy \nlufy to private property

ar aav anvasian of persanal rights, nor any intringement of or viclation of federal. state or local
laws ar regulations

Upgrator Certafigation The permittee shall assure that his wastewdter
Vition AT a@ aperator certafied by rthe Department If the permittee does not have o certitied operatar,

F luses st certilied operatar, he shall take the APpropriate steps to obtawn 1 certified operastor as
fequired by K A R, 2418629

facalitios are under the super

V!S‘:('J ai‘ht; The provistons af this RETNLTL are severahle, and i sny provision of this permit
nl( e AppPls : wn af any pravisian o this primit 1ty anv Cl lumstance 313 held invalyd the ppla
CILan a1 sach provisian to other Circumstances, and the rem,inde . be

. : r of this perm
o Mo s o - 0 s permit, shall not be

l~ﬁg:liv"3: kﬂi?lk? Ihe prermittoe shall infore the Jivisian ar lexsr 3§ months bLefore 3 pumping

f
VEREROR or otRer Waite Treatment a1ty 14 1o he remoyed trom ervive, and shall make xraan‘ev:nti
WLrpraplie to the Davisian af 4£\~na|\‘|on|n‘ that will provide sdequate protection tor the publice
hestth, and ground and surface waters. ' -



Q291.16
(ER)

R291.16

Q291.17
(ER)

R291.17

Q291.18
(ER)

R291.18

WCGS-ER(OLS)

Indicate the prescent status of Wolf Creek Cooling
Lake (WCCL) with respect to completion of the Dam
and filling.

The Wolf Creck Cooling Lake (WCCL) construction
was completed in late 1980. Filling began on
November 13, 1986, and has continued intermittent-
ly until the present time. As of 5/28/81, WCCL
level is 1060.55 and per Figure 2.4-20 (Cooling
LLake Area - Capacity Curves) of the FSAR, the lake
is at 2 percent of its normal capacity and
41 vercent of its low level operating vpacity.

Indicate the present piradiction for completion of
filling of Wolf Creek (>oling Lake (WCCL).

The prediction for the filling of WCCL during the
worst case drought at a 41 cfs fill rate is 23
months to the minimum operating level and 41
months to the normal operatinc level. However,
the prediction for an average y ar at 120 cfs is
5 months to minimum operating le rel and 14 months
to the normal of arating level.

please provide the results of aquatic biological
surveys conducted to date relative to aquatic
organisms in WCCL.

Scheduled 1iquatic monitoring on WCCL has been
accomplished in February and April of 1981. How-
ever data analyses has not been completed by con=-
sultants. Data will be submitted to KCG&E in May
of 1982 and will be available for review by the
NRC at WCGS.

Rev., 2
291~17 6/81



Q291.19
(ER)

R291.19

WCGS-ER(OLS)

provide details of the monitcring program on WCCL
during filling and as planned after station oper-
ation begins. This shculd include information on
icthyoplankton and voung-of-the-year fishes, espe-
cially in the area of cooling water intake.

The Applicants have initiated the lake filling
phase environmental monitoring oprogram on Wolf
Creek (ooling Lake (WCCL). Coolina lake monitor-
ing includes limnological and fis' -y studies de-
signed to investigate the cooling ¢ as it fills
Lake monitoring will _‘haracteriz. the chemistry
and biology of the cooling lake while providing
information on the success of the fish stocking
program. The sampling schedule for this phase of
monitoring is outlined in Tables 291.19-2 and
291.19-3. Details of the lake filling phase are
outlined as follows:

WATER QUALITY

Surface waters will be collected six times per
year in the coolirs lake at Locations 2 and 6
(Fignre 6.1-1). Duplicate water samples will be
collected from a depth of one meter using non=-
metallic water samplers with the exception of bac~-
teriological and oil and grease samples which will
be collected at the surface of the water.

water quality parameters are presented in Table
291.19-1., Prescrvation and analytical methods for
water quality appear in ER(OLS) Table 6.1-5.

PHYTOPLANKTON
Water samples for phytoplankton analysis will be
collected six times per year at Locations 2 and 6
(Figure 6.1-1; Table 291.19-2). Tge samples will
be stored in bottles containing m~ preservative,
The inverted microscope method will be used to
determine phytoplankton species composition and
abundance. 0il immersion will be utilized for
identification and enumeration using the following
reporting units:

Algal Form Reporting Unit units/ml)
Diatoms Each frustule

Unicellular Each cell

Colonial 4 cells (colonial blue-

greens like Microcystis
are reported in 50 cell
units)

Filamentous 100 m lengths

Rev. 2
291-~-18 6/81
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WCGS~-ER(OLS)

(continued)

Biovolume determinations will be made using the
geometrical configuration that best suits the
species and will be expressed as microliters per
liter ( 1/)). Appropriate taxonomic keys will be
used as identification aids. Carbon fixation
rates and chlorophyll a concentrations will be
determined and used as indices of phytoplankton
primary productivity.

ZOOPLANKTON

Duplicate =zooplankton samples will be collected
six times per year at Locations 2 and 6 in the
cooling lake (Figure 6.1-1; Table 291.19-2).
The zooplankton community will be sampled with a
conical plankton nect. At each location, two
bottom to surface hauls will be collected, com-
bined, and preserved. Samples will be examined
qualitatively to generate a checklist of zooplank-
ton occurring in the cooling lake. Replicates
will be collected at each location to determine
mean zooplankton standing crop (mg/l).

PERIPHYTON

Periphyton ccllections in WCCL will not be initi-
ated until the cooling lake rcaches operating pool
level (1087 MSL) cor one year prior to station
operation. Sample analysis, upon initiation of
collections, will be similar to analytical methods
utilized on Neosho River samples.

MACROINVEPTEBRATES
Duplicate bottom samples will be collected six
times per year from Locations 2 and 6 in the cool-
ing lake (Figure 6.1-1; Table 291.'9-2). Samples
will be collected using a Ponar grab quantitative
collecting device,

All gquantitative samples will be sieved and the
organisms that are retained will be fixed and
stained. All organisms will be identified to spe-
cies, if possible, or to the lowest positive taxo-
nomic level. Identifications will be made using
appropriate taxonomic keys. All benthic data will
be reported as the numbeE of organisms per square
meter of substrate (no./m”).

FISH

The fishery study will provide data useful to
KG&E's management effort. The fish study has been
designed to evaluate KG&E's stocking program by
targeting stocked species of fish. The year and
sampling effort utilized in the cooling lake

Rev. 2
291-19 6/81
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WCGS-ER(OLS)

(cont inued)

follows recommendations made in The Kansas Fish
and Gume Commission manual of survey techniques
for reservoir management. The sampling schedule
for fishery studies during lake-~fill appears in
Table 291.19-3. Specifications for gear to be
utilized is shown in Table 291.19-4.

Catch data will be expressed in units of effort,
Additional parameters measured in the cooling lake
will include conductivity, sccchi disk readings,
and temperature profiles, Physical data (depth,
secchi disk and temperature) will be recorded at
the beginring and end of each net set, Sample
locations will be established and identified with
land marks to ensure consistency over time.

A semi~balloon trawl will be uscd to sample young-
of-year (YOY) fish during summer and fall months
(Table 291.19-3). No larval fish sampling is
scheduled for WCCL during the lake filling phase.

The planned operational monitoring program will
be designed to assess the effects of station dis-
charges on the environment, The operational stud-
ies will be continuations of the pre-operational
lake filling phase studies with modifications
based on study findings, lake use, and other fac-
tors, Changes to sampling frequency and addition-
al studies as described in Section 6.2.1 of the
ER(OLS) will be implemented,.

The vroposed schedule for operation monitoring is
shown in Table 291.19-5. Larval fish sampling
will be included in the operational phase monitor-
ing of WCCL. Larval fish will be collected on a
twice a month basis from April through July at
Location 8, YOY and adult fish sampling will fol~
low the methodology used in the last year of lake
filling phase monitoring.

Rev., 2
291~-20 6/81



WCGS-ER(OLS)

TABLE 291.19-1

WATER QUALITY PARAMETERS MEASURED IN SURFACE WATER SAMPLES

Gencral Water Quality Parameters

Indicators of Industrial and

Alkalinity, total

Calcium

Chloride

Color, true

Conductance, specific

Iron, soluble

Iron, total

Magnes ium

Magnanese, total

Oxygen, dissolved

Oxygen, saturation

pH

Potassium

Residue, filtrable (total
dissolved solids)

Residue, nonfiltrable (total
suspended solids)

Sodium

Sulfate

Temperature

Turbidity

Aquatic Nutrients

Ammonia

Nitrate

Nitrite

Organic nitrogen, total
2rthophosphate, soluble
Phosphorus, total
Silica, scluble

Municipal Contamination

Bacteria, fecal coliform
Bacteria, fecal streptococci

Biochemical oxygen demand (5-day)

Chemical oxygen demand
Hexane soluble materials
Organic cearbon, total

Trace Met.ls

Copper, total
Lead, total
Mercury, total
Selenium, total
Zinc, to‘al

Rev, 2
6/81



WCGS-ER(OLS ) l

TABLE 291.19-2 ‘

SAMPLING SCHEDULE FOR THE AQUATIC PORTION OF THE
1981 LAKE FILLING PHASE OF THE CONSTRUCTION MONITORING
PROGRAM FOR WOLF CREEK GENERATING STATION

DISCIPLINE Feh Apr Jun Aug Oct Dec
Water Qualit
r' Cooiling Lake® X X X X X X

Aquatic Ecology

Cooling Lake

Phytoplankton X X X X a X
Zooplankton X X X X X X
Macroinvertekbiates

Benthos X X X X X X

— ——— —_—

= Cooling Lake Locations 2 and 6

Rev. 2
6/81



WCGS-ER(OLS)
TABLE 291.19-3
FISH SAMPLING SCHEDULE FOR THE LAKE FILLING PHASE ENVIRONMENTAL MONITORING PROGRAM
AT THE WOLF CREEK GENERATING STATION, 1981

Month
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Cooling Lake

Electrofishing® X X X X X X X X X X X X
Trap nettingb X X

Gill netting X

Seining X X X X X X

Trawling X X X X X

Winter sampling will depend on ice conditions.
Trap netting will be in March or April depending on water temperature.

Rev. 2
6/81



WCGS-ER(OLS)

TABLE 291.19-4

SUMMARY OF GEAR TO BE UTILIZED FOR FISH SURVEYS IN THE
COOLING LAKE FOR WOLF CREEK GENERATING STATION

GEAR TYPE

D.C. electrofishing

Trap net

Gill net

Seine

Trawl

DESCRIPTION®

Boat mounted boom
shocker

Large frame
fyke nets

Uniform mesh flag

nets 100 ft x 8 ft
with monofilament

panels of 1, 1.5,

2.5, or 4 in. bar

mesh

50 ft x 6 ft bag
seine

Semibal loon otter
trawl

UNIT OF EFFORT

Approximately 30
min per location

4 net nights

4 net nights

2 - %90° arc drags
per location

® From A Manual of Survey Techniques for Rescrvoir Management,

Kansas Fish and Game Commission.

Rev, 2
€/81



WCGS-ER(OLS)

TABLE 291.19-5

SAMPLING SCHEDULE IN THE COOLING LAKE DURING THE
OPERATIONAL MCNITORING PROGRAM

Month Location
Sample Type Feb Apr May Jun Jul Aug Oct Dec 2 6 8 9
water Chemistry® X X X X X X X X X X X X
Phytoplankton X X X X X X X X X X
Zoop lankton X X X X X X N X X X
Macroinvertebrates X X X X X X X X X X
Larval Fishb X X X X X
Adult Fish® X X X X X X X X X X
- Water chemistry samples will be collected monthly for the first year of operation.

Twice monthly April - July.
o Winter sampling will depend on ice conditions.
Rev. 2

6/81
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(ER)
(3.4)

R291.20

d.

WCGS~-ER(OLS )

Provide better schematics showing the siting and
configuration of the make-up water intake, the
cooling water intake and the essential service
water intake. The ER-OL provides figures showing
locations, but details of configurations and adja-
cent shoreline are needed, [ER-OL p. 3.4-2,
p. 3.4-3).

Makeup Water Screen House (MU Intake)

1. Siting of the MUSH is shown on S-1 and S-128.

2. Configuration is shown on A-100 and A-101.

3, Adjacent shoreline is shown on §-125, S5-126
and §-127.

Circulating Water Screen House (Zooling Water

Intake)

I Siting is shown on S-1 and S~11.

- Configuration is shown on A-115, A-116, A-117,
$-490, S-491, S-492, S-493 and S5-494.

Adjacu.nt shoreline is shown on S-62, S-183,
S5-:85 and 5-188,

Fgsential Service Water Pumphouse (ESW Intake)

1. Siting is shown on S-1 and S-11.

2. Configuration is shown on A-K901, A-K902 and
C~-KC305,.

. [ Af¢jacent shoreline is shown on $S-80 and S§-184,

Referenced drawings were provided with formal
response.,

Rev. 2
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Q291.21
(ER)
(3.4)

R291,21

WCGS~-ER(OLS)

Clarify the following: The statement "The Wolf
Creck Generating Station cooling system is design=-
ed to support two 1150-Mwe pressurized water re-
actors operating at 100 percent average annual
load factor"™ (o. 3.4-1) is contradictory to the
following statement, "Analyses indicate that the
cooling lake will supply adequate water for the
operation of one unit operating at 100 percent
average annual load factor and two units operating
at #88.5 percent average annual load factor”
(p. 3.4-2).

The statement on page 3.4-1 has be n changed to
read: "The Wolf Creek Generating Station, Unit
No. 1 (WCGS) cooling system is designed to support
two 1150-MWe pressurized water reactors (PWR)
operating at a 100 percent average annual load
factor for normal co. itions.”

The analyses referred to on page 3.3-2 (not 3.4-2)
indicated that during the once-in-50-year drought,
that the cooling lake water level was lower and
could support two 1150 MWe PWRs operating at an
B8.% percent average annual load factor.

Rev. 2
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WCGS~ER(OLS)

Q291.22 Discuss the aquatic biotic monitoring program for

(ER) area of makeup water intake in the Neosho River.
Insicate the parameters to be monitored, the fre-
quency and timing of sampling, the date(s) of pro-
gram initiation, its duration and the location of
the sampling stations,

R291.22 The agquatic monitoring program for the area of the
Neosho River near the makeup water intake began in
1973. The results from that monitoring phase un-
til the present can be found in the consultant's
annual reports and in the ER(CPS), Sections
6.1.1.3.2 and 6,1.1.3.1.1, plus ER(OLS), Sections
2.2.2 and 2.4.3.1.1.1.

In 1981, the monitoring in this area will include
the following parameters: water quality, phyto-
plankton, zoop lankton, macroinvertebrates and
fish. The schedule of sampling is enclosed and
begins on January 1, 1981. The location of the
sampling is the Neosho River directly below the
stilling basin at John Redmond Rescrvoir. All
fish impingement work is performed at the makeup
water screen house (MUSH) which is located on the
cast side of the Neosho River about 150 yards
below the John Redmond Reservoir dam,

The impingement study is performed exclusively by
KG&E and was committed to by the utility in the
FES, Section 6.1.3.2, Sample dates within the
months are randomly selected. Collection work is
performed twice per month from August to March and
twice per weck from April to July. This impinge-
ment monitoring is a one year program which was
started in November, 1980,

SCHEDULE OF SAMPLING NEAR MAKEUP WATER INTAKE

Discipline Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Water Quality X X X X
Phytoplankton X X X X
Zoap lankton X X X X
Macroinwe rtcbrate X X X X
Fish
Eloct roshock X X X X X X X X X X X X
Seining X X X X X X X
Larval Fish v - p .
lﬂpiﬂ]‘ﬂl‘ﬂt o o o - - x * L] o o L] o
® -« twice monthly
* - twioe weckly
X = onoe monthly
Rev. 2
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Q291.23
(ER)

R291.21%

WCGS-ER(OLS)

outline the aquatic biotic monitoring program for
the site area during station operation (sec re-
quests by staff in FES-CP. Sections 6.1.3.2.
p. 6-3, 6.2.3.2. p. 6=7).

The planned operational monitoring program for the
site area will include activities on Wolf Creeck
Cooling Lake (WCCL) as described in response
291.19 and the Neosho River. Biological sampling
on the Neosho River during the operational moni-
toring program will be essentially the same as
established in the last year of the Lake Filling
Phase (Tables 291.23-1 and 291.23-2).

Rev. 2
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WCGS-ER(OLS)

TABLE 291.23~1 ‘

PROPOSED SAMPLING SCHEDULE “OR THE AQUATIC BIOLOGICAL
PORTION OF THE OPERATIONAL MONITORING PROGRAM FOR
WOLF CREEK GENERATING STATIOW

Discipline Apr Jun Aug Oct Dec

Aquatic Ecology

Neosho River

Phytoplankton X
Per iphytona X X
Zooplankton X

Macroinvetebrates

Benthos X X X X
Qualitative X X X X
priftP X X X

“Neosho River Locations 4 and 10
‘Neosho River Location 1

Rev. 2
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WCGS-ER(OLS)

TABLE 291.23-2
PROPOSED FISH SAMPLING SCHEDULE FOR THE

LAKE FILLING PHASE ENVIRONMENTAL MONITORING PROGRAM
AT THE WOLF CREEK GENERATING STATION, 1981

Feb Apr May Jun Jul Aug Oct Dec

Neosho River

Elm:trofishingd X X X X X
Sexnxngh X X X
Larval fish® X

Monthly at Location 1; Locations 4 and 10
October and December.

Locations 4, 10 and 11 in April, June,
LO(atxon 1 durlng all indicated months,
Day night sampling twice monthly at Location 1.

i April, June,

October and December;

Rev, 2
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Q291.24
(ER)

R291.24

WCGS~ER(OLS)

Describe any stocking of fish in WCCL that has al-
ready taken place, including date introduced,
species and number introduced. Also provide & de-
scription of future plane for stocking fish in the
WCCL.

Stocking activities on WCCL, both past and futurc,
are desiyned to establish a desirable fishery in
the lake. A fishery dominated by predator species
will reduce negative impacts on plant operations
due to impingement of forage and roughfish species
Stocking activities will additionally maintain
options concerning future use of the lake,

The WCIL stocking program was initiated in 1978
and continued in 1979 with the renovation of se-
lected ponds in the lake area followed by restock-
ing with forage and gamefish., 1In 1980 that por-
tion of Wolf Creek owned by KG&E and all ponds
on KG&E pr~perty no* previously renovated were
treated to remove roughfish., Major stockings of
forage and game species have followed renovation
during preliminary filling of the cooling lake
in 1980 and into 1981, All stocking activities to
date are outlined in Table 291.24-1.

Table 291.24-2 outlines scheduled stocking of fish
into the WCCL for 1981 and proposed stocking for
the next several years, The number and species
outlined in Table 291.24-2 after 1981 are based
on a typically developine fishery. However, long-
term stocking plans will be modified based on the
success of various species and may result in
increased or decreased rates for a given species,

Rev., 2
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WCGS-ER(OLS)

TABLE 291.24-1

STOCKING RECORD OF WOLF CREEK COOLING LAKE

Flathead Minnow
Largemouth Bass

Flathead Minnow

Bluegill
Smallmouth Bass
Largemouth Bass

Flathead Minnow

Bluegill

Red~-ear Sunfish
Black Crappie

Smal lmouth Bass
Largemouth Bass

Striped Bass
walleye

Blue Catfish
Channel Catfish

Striped X White Bass

Hybrid

Subimp
UHS
WCCL

Huw

DATE(S)

8/78
8/78

9/79
11/79
9/79
11/79
9/79

5/80
6/80
8/80
9/80
5/80
6/80
8/80
9/80
8/80
10/80
8/80
6/80
10/80
6/80
6/80
+/80
10/80
5/80
6/80
8/80
10/80

5/81

Subimpoundment of WCCL
Ultimate
wolf Creek Cooling Lake

Heat Sink Basin

NUMBER

56,000
3,500

75,000
52,000
5,000
40
2,400

90,000
65,000
270,000
57,500
130
3,150
16,000
12,700
2,000
1,000
500
6,000
1,000
1,200
7,000
5,000
35,000
100
3,100
25,000
25,000

50,000

LOCATION

Subimp.
Subimp.

Subimp.
Subimp.
Subimp.
Subimp.
Subimp.

UHS

UHS
Subimp.
Subimp.
Subimp.
UHS
Subimp.
Subimp.
Subimp.
Subimp.
Subimp.
UHS
Subimp.
UHS

UHS

UHS
WCCL
Subimp.
UHS
Subimp.
WCCL

WCCL

Rev.
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WCGS~ER(OLS) '

TABLE 291.24-2 .

PLANNED STOCKING PROGHAM FOR
WOLF CREEK COOLING LAKE

SPECIES 1981 1982 1983 1584
Black Crappie 25,000
Smallmouth Bass 50,000 50,000 25,000
Spotted Bass 2‘3,000. 25,00'). 25,000'
Largemouth Bass 100,000 50,000
Striped Bass 50,000 50,000
Striped X White Bass ‘30,000.. 50,000 50,000

Hybrid

Walleye 120,000 120,000 120,000 50,000
Blue Catfish 50,000 50,000 50,000 50,000

Channel Catfish 50,000 50,000 50,000 .

* Actual Number Dependent on Supply
** Stocked 5/81

Rev, 2
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Q291.25

R291.25

WCGS-ER(OLS)

Provide the details and discuss the impacts of re-
turn of material collected from the plant intake
screens to the Neosho River.

The plant intake screens are located on the wolf
Creek Coecling Lake (WCCL). Any material impinged
on these screens would be either removed from the
collection pit and disposed of onsite or returned
to WCCL. Thare is no possibility of material
impinged on the screens being returned to the
Neosho River which is approximately five miles
away .

However, the makeup water screen house (MUSH) in-
take will impinge material which could be returncd
to the Neosho River. This material is washed off
the vertical travelling screens {(VTS) into a col-
lection pit which drains intc the makcup channel.
During low flow, the channel dead ends but still
remains contiguous with the reservoir stilling
basin. The channel becomes a flow-through system
whenever John Redmond Reservoir releases large
amounts of water.

Some fish fall back into the channel from the pit,
However, because the makeup channel dead ends
during the winter -onths, the fish will either be
recycled on the VTS or eaten by the largye groups
of gulls which visit the area. Decay is slow be-
cause of the cold temperatures, thus allowing the
gulls ample time to clean up the dead fish in a
couple of days. The slow decay rate of the fish
would also minimize any limnological effects which
might occur due to the dead fish.

During the winter months, the large number of im-
pinged fish are pumped from the collection pit
into a dumpster and then disposed of onsite.
From April to November, the impingement is less
than one percent of the number of fish impinged
during the winter. These fish will be allowed to
drain back into the channel via the collection pit
unless a significant number is present. Whereby,
the fish will be collected in a 4% foot deep buc-
ket net and disposed of in an onsite landfill
according to state and local regulations. A sig-
nificant number of fish is that which impedes the
flow of water through the VTS to such a degree as
to endanger tho operation of the pumps.

The effect of these fish being returned to the
Neosho River would be minimal. The numbers in-
volved are small, usually less than 100 per 24-
hour period. High BOD concentrations would be

Rev. 2
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R291.25

WCGS~ER(OLS)

(cont inued )

spotty and would probably be the highest near the
outfall of the collection pit drain pipe. In
other areas of the channel, the BOD levels should
be comparable to the Neosho River BOD levels be-
cause the pumps would be continually drawing
"frosh" water into the channel. When the channel
and the Necosho River merge during high flow, the
effects of the returned material would be even
less because the larger volume of water would
dilute any effects from so few dead fish.

In conclusion, there will be no material returned
to the Neosho River from the plant intake screens.
Material from the MUSH screens could be returned
to the Neoosho River but the effects should be
minimal.

Rev, 2
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310.0
Q310.1

(ER)

kr310.1

Q310.2
(ER)

R310.2

WCGS~-ER(OLS)

SITI ANALYSIS BRANCH

Are there any substantial changes in the station
external appearance or layout which have been made
subsequent to the description in the OL-ER? If
so, please describe.

The fol!lowing buildings/structures have been added
to the immediate powrr block area (See revised
Figure 2.1-4):

1. An Auxiliary Warehouse located j:.'t east of
the Shop Building;

2. Technical Support Center located between the
Administration Building and Shop Building;

3. Security Building located south of the Admin-
istration Building;

4. Security Diesel Generator located imm:diately
north of the northwest corner of the Security
Building; and

5« A covered walkway connecting the Turbine
Building, Administration Building, Technical
Support Center, Shop Building, and Security
Building.

These are low visibility structures and do not
change the skyline appreciably.

The Emergency Opeiations Facility (EOF) - Simula-
tor Complex has been located on the site but 2.8
miles northwest of the power block area (see re-
vised Figure 2.1-6).

Are there any new roads or rail lines or reloca-
tions of roads or rail lines near the plant which
have been proposed subsequent to the description
in the OL-ER? 1If so, please describe.

There are no new roads or rail lines and no relo-
cations of existing roads or rail lines sincc the
description in the EK(OLS).

Rev, 2
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Q310,23
(ER)
(2.1.3)

k110.3

WCGS-ER(OLS)

Section 2.1.3.3.4 of the OL-ER states: "Currently,
there are no plans for public use of the cooling
lake or lands within the site boundary adjacent to
the cooling lake not needed during operation of
the station and related facilities.,"” It also
states that the visitors center location has not
been selected,

Have the plans for public use of the cooling lake
and adjacent lands been revised? If so, pliase
describe., Also, has the visitors center site been
selected? If so, please give its description and
location.

Section 2.% of the ER(OLS) addresses public use of
the cooling lake and adjacent lands. As stated
therein, there are no plans for public use of the
cooling lake. Lands adjacent to the cooling lake
and inside the WCGS site boundary will be used to
the extent practical as it was prior to its pur-
chase for the WCGS site,

The Visitors Center 18 located about 2.8 miles
northwest of the plant at the Emergency Operations
Facility (EOF) complex (See Figure 2,1-6). The
center occupies 760 square feet of display space
in the EOF/Simulator/Visitors Center building.

Rev, 2
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Q310.4
(ER)
(2.1.3)

RJ10.4

Q310.5
(ER)

R310.5

WCGS~-ER(OLS) l

Section 2.1.3.2.11 mentions "an increasc in the
number of large rural homesites on nearby agricul-
tural land." i.e., within five miles of the site.

Because of this increcase, have the 1980 census
results differed significantly from the 1980 pop-
ulation forecasts in Table 2.1-2, ER-OL? 1If so,
pleas~» revise the population deta for the five
mile area around the site.

Since census results are not generated based on
distances from Wolf Creek, the applicants con-
ducted a house survey in 1980 to determine the
population distribution around the site, The
actual 1980 population within 5 miles of Wolf
Creek was 3,412 versus 3,640 projected in Table
2.1-2. The scctors whosc populations differed the
most from that projected were those which contain
Burlington and New Strawn. This 1is primarily
attributable to increased numbers of temporary
construction personnel scttling in these commun=
ities. Once Wolf Creek construction is complete
the operations staff will only number 10 percent
of the peak construction starcf. Table 2.1-2
has been updated to reflect the 1980 population
information.

Provide an estimate of the average annual number
of workers required for the operation of Wwolf
Creek Unit No. 1. State whether the workers are
employees or contractors. Also provide an esti-
mate of the average annual operating workers' pay-=-
roll for the unit.

It is estimated that 284 persons including secur-
ity personnel will be required for the permanent
operating staff of WCGS. All are expected to be
KG&E employees. (This does not include additional
or contract employment du.ing refueling.)

The annual payroll for the first full year of
operations is estimated to .2 $5.5 million.
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Q3l0.6
(ER)

R3I10.6

WCGS-ER(OLS)

Local purchases of goods and services for a nuc-
lear power plant operation may frequently have a
significant impact on the local economy. (For
these purposes local may be defined as either the
host county or the host county and one or more
cont iguous counties,)

Please provide information on local purchases of
goods and services expected to be made by the
plant during a typical year of operation. To the
extent possible, identify specific types of dollar
amounts of these purchases, I1f it appears that
there will be no significant local purchases, ex-
plain why.

Once WCGS 1s 1n operation local purchases of goods
and services willi no longer be at the level of
those purchases during the construction period.
Many of the supply and maintenrance items and the
specialized services required for operations and
maintenance are not available in the local area or
are not price competitive, Most purchases will be
made in Wichita and Kansas City. Local purchases
of goods such as small tools and office supplies
are unlikely to exceed $25,000 per year,

Rev, 2
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Q3i0.7
(ER)

R310.7

WCGS-ER(OLS)

Construct a table containing dollar estimates of
taxes attributable to Wolf Creek No. 1, for each
of the first five full years of operation. Pro-
vide the dollar estimates by type of tax, and by
taxing jurisdiction. What percent of the juris-
dictions' total! tax revenues are represented by
the taxes attributable to the Wolf Creek No. 1
Plant?

The most significant impact of taxes attributable
to WCGS will be on local jurisdictiorns within
Coffey County. As shown 1in Table 310.7-1, WCGS
will be paying taxes to 20 individual county jur-
isdictions in amounts canging in 1985 from $11 to
$6,499,187 and contributing up to 99 percent of
the revenues received by various jurisdictions.
In addition, WCGS will be paying about $600,000
per year to the State of Kansas for its education
and institutions building fund, based on property
owned in Coffey County.

Taxes will also be paid to other nearby counties
through which transmission lines will pass. Esti-
mated amounts for these taxes are shown on Table
310.7-2, together with estimated income and fran-
chise taxes for 1987.
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TARLE

310.7-1

WOLF CREEX GENERATING STATION
AD VALOREM TAX ESTIMATES
QOFFEY QOUNTY TAXING JURISDICTIONS

1985 - 1989
1985 1986 1987 1988 1989
% of TOTAL § 7 o % of TOTAL § of TOTAL t of TOTAL
TAXING JURISDICTION WOGS TAX REVENUES WOGS TAX REVEMUES WOGS TAX REVENUES WOGS TAX REVENIES WOGS TAX  REVENUES
State of Kansas $ 593,089 3.61 § 600,166 3.59 S 606,155 3.57 § 612,200 3.5 § 618,41 3.53
Cof fey Cournty 6,499,187 89.61 6,576,910 89.30 6,642,726 88.82 6,709,070 88.34 6,776,197 87.86
Towrships
AVO. . 236 41.99 238 41.75 241 41.62 243 41.33 246 4.1
Hampaer. 1,356 99.27 1,373 98.99 1,386 98.44 1,400 §7.83 1,414 97.32
Pot Lawatomie 500 43.03 500 42.37 500 41.74 500 4i.08 S00 40.45
Star 154 48.87 197 48.76 199 48.54 201 48.32 204 43.4
Unified School Districts
NO. 243 32,778 5.43 33,079 5.39 33,379 5.36 33,7% 5.34 34,081 5.30
No. 244 5,011,288 95.78 5,071,103 95.44 5,121,778 94.92 5,173,035 94.40 5,214,721 93.89
No. 245 32,139 5.22 32,987 5.28 33,332 5.25 33,672 $.22 34,013 5.20
Cemetary Districts
Altaront 126 48.84 127 48.47 129 48.50 130 48.15 131 47.6%
te 579 46.58 586 46.40 592 46.18 598 45.93 w04 45.69
Pleasant Hill 272 53.23 276 53.18 279 52.9%4 282 $2.71 284 $2.30
Stringtown 2,980 99.33 3,014 96.95 3,045 98.42 3,074 97.84 3,104 7.7
wharton 32 10.88 34 11.41 34 11.22 35 11.36 s 11.22
wate rsheds
No. 24 11 04 11 .04 11 03 11 03 11 03
No. 48 635 4.03 675 4.21 681 4.19% 88 4.17 694 4.14
No. %0 62 10 63 .10 63 .10 64 .10 65 10
No. 93 3,983 4.9 4,027 44.77 4,053 44.36 4,078 431.9% 4,104 43.56
Tire Dastricts
No. 581 4.9 588 4.95 594 4.92 600 4.8% 606 4.87
No. 40 1,304 11.92 1,304 11.73 1,304 1.5% 1,304 11.38 1,304 11.20
Southeast Kansas Regional
Library 197,668 54.16 200,042 53.97 202,119 53.69 204,135 53.40 206,171 53.11
Tota. $12,379,000 $12,527,300 $12,652,600 $12,779,100 $12,906,%00
Pev. 2
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1985
1986
1987
1988

1989

WCGS-ER(OLS)

TABLE 310.7-2

ESTIMATED AD VALOREM TAXES 1985 - 1989
($000)
Cof fey Anderson But ler Franklin Greenwood Jahnson Lyon Miami Total
County County County County County County County County All Counties
12,379 34 66 116 77 17 5 48 12,743
12,527 34 70 118 g1 17 12 49 12,909
12,653 35 71 119 82 17 12 50 13,038
12,779 35 72 120 83 18 13 50 13,169
12,907 35 72 121 84 18 13 50 12,300
OTHER ESTIMATED TAXES 1987
($000)
Federal Income $92,945
Kansas, Incame & Franchise 32,600
Missouri, Income & Gross Recelpts 10,021
Rev. 2
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Q310.8
(ER)

R310.8

WCGS-ER(OLS)

Please provide the distances of the proposed traas-

mission corridors from the following properties
listed in the National Register of Historic Places:

Samuel J. Tipton House Harris Vicinity Anderson County
Columbia Bridge Peoria Franklin County
[. O. Pickering House Olathe Johnson County

Please give the same information for any other
archeolugical and historical sites or properties
listed or eligible for listing located within 2 km
of the corridors.

The distances of the proposed Wolf Creek-Craig
transmission corridors from the following proper=-
ties are: Samuel J, Tipton House, 9.8 km; Colum-
bia Bridge, 2.1 km; and I. O. Pickering House,
16.9 km. The Wolf Creek-Craig transmission line
has been shortened (approximately 14 miles) and is
now the Wolf Creek-West Cardner transmission line
terminating at the West Gardner Substation (See
response to NRC question 290.1).

The National Register of Historic Places for
Kansas dated February, 1981, obtained from the
Kansas State Historical Society in Topeka, was
examined to determine if any other archaeological
and historical sites or properties were located
within 2 km of the transmission corridors. None
were found within 2 km of the corridors. The
nearest site (greater than 4.3 km) was the C. N,
James Cabin, 305 S. State Street, Augusta 1in
Butler County.
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311.0

Q3.1

R311.1

Q311.2
(ER)
(2.1.2.3}

R311.2

WCGS-ER(OLS)

SITING ANALYSIS BRANCH

As published in the Federal Register (Vol. 45, No.
116, June 13, 1980, Pages 40101-40104) the Nuclear
Regulatory Commission (NRC) has revised its policy
regarding accident considerations in National
Environmental Policy Act (NEPA) reviews. Informa-
tion regarding the site as well as events arising
from causes external to the plant which are con-
sidered possible contributors to the risk asso-
ciated with the plant are to be discussed. Refer-
ences to safety evaluations is acceptable provided
the Environmental Report contains a complete over-
view with references to specific sections of the
FSAR. Accordingly, please provide an analysis of
all offsite activities and an assessment of poten=-
tial  hazards including: (1) transportation,
(2) mining and mineral exploration and’.r cpera=
tions, (3) industrial activities, and (4) military
activity.

The requested analysis is presently provided in
WCGS FSAR Addendum Section 2.2. See revised Sec-
tion 2.1.1.2.

Section 2.1.2.3, Page 2.1-9, discusses peak month-
ly transient population at John Redmond Reservoir.
Please provide an estimate of peak daily usage as
well.,

The Corps of Engineers has recreational use sta-
tistics which indicate that during an average
summer month daily use of the recreaticnal area
averages 1,400 persons. Peak usage of the John
Redmond Reservolr occurred on July 5, 1979 when
10,820 persons entered the recreational area.

Rev. 2
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R311.3

WCGS~ER(OLS ) l

Section 2.1.3.2.9, Page 2.1-18, and Figure 2.1-23
identifies several abandoned and one operating
quarry within 5 miles, It is difficult to read
Figure 2.1-23. Please clearly identify the loca-
tion of these quarries. Please identify the maxi-
mum quantity and type of any explosives stored at
the quarries. Please identify the fregquency,
quantity and transportaton route for each explo-
sive type delivered to each quarry.

Active and abandoned quarries within 5 miles of
the plant site are identified in new Figure
2.1-23a., Abandoned quarries do not have explo-
sives stored a4t the quarry, The only operating
quariy 1s located 3 miles south-southeast of the
plant site (See Figure 2.1-23a). The maximum
quantity of explosives stored at this quarry is
approximtely 15 tons of ammonium nitrate-fuel oil
mixture. Irregular shipments of up to 15 tons of
this explosive are delivered to the quarry via
US75 and FAS10 (Figure 2.1-7). US75 is utilized
to deliver explosives to other quarries located
beyond five miles from WCGS. The maximum load the
shipper's trucks can carry is 20 tons of explo-
sives., Usually less than a may mum load is locaded
on a truck for delivery with the explosives con-
sisting of 75 percent ammonium nitrate-fuel oil
mixture and 25 percent class A explosives.

Rev., 2
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Q311.4
(ER)
(2.1)

R311.4

WCGS-FR(OLS) l

Figures 2.1-3, €, 6 and 7, etc., show an abandoned
A.T. & §.F. railroad line passing through the Wolf
Creek Site. FSAR cuestion 310.01 requested an ex-
planation of the status of this line and discus-
sion of any cascments which may exist relative to
this railroad line. For completeness, please in-
clude your response to FSAR question 310.01 in the
ER.

The information requested by FSAR question 310.01
was already contained in the FSAR Addendum Section
2.2.1.4 as follows:

The santa Fe Railroad and right-of-way located 0.3
mile west of the plant site is abandoned. By
Interstate Commerce Commission Order in Finance
Docket No. 26591, dated February 4, 1972, caption=-
ed Atchinson, Topeka and Santa Fe Railroad Company
Abandonment, B.H. Junc*ion and Gridley, Franklin
and Coffey Counties, it was ordered that the
branch 1line of the railroad extending between
milepost 0.0 at B.H. Junction, Kansas, and mile-
post 52 plus 1,518 feet at Gridley, Kansas, be
aband- aed., With this abandonment, title of the
right-of-way property reverted to the fee simple
title owners,

This information is included in Section 2.1.1.2.

Rev. 2
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j20.0

Q320.1
(ER)
(1.1)

R320.1

Q320.2
(ER)
(1.3)

R320.2

WCGS~ER(OLS)

UTILITY FINANCE BRANCH

Please provide further information on KEPCo, in-
cluding present status of purchase of 17% of WCGS
and of applications for membership in SPP and
MOKAN, and the latest annual report. Please pro-
vide information available for KEPCo which corre=-
sponds to that giver for KG&E and KCPL in Tables
4-6, 16-18, 25-34 of the section 1.1.

The purchase of a 17 percent interest of WCGS by
KEPCo has been approved by thce Kansas Corporation
Commission, and the Kansas State Legislature has
passed an authorization measure. This measure was
signed by the Governor on April 17, 1981.

KFEPCo will apply for membership in SPP and MOKAN
as soon as the purchase is completed. This is ex-
pected by October, 1981.

It is not possible to provide more detailed infor-
mation on KEPCo than 1s provided in the text and
tables of the ER(I2LS) revised. As shown in Table
1.1-3, KEPCo's o1ly owned capacity will be the
195.5 MW of WCGS in 1984 and two ‘ow-head hydro
projects with 29.35 MW 1n 1986.

Consolidated data are not available on system fuel
costs, peak hour conditions, interchanges, etc.,
nor are comparisons maintained on syste.x forecasts
and actual peaks and energy for the 27 member
cooperatives,

I+ section 1.3.1 of the ER~-0OL, reserve margin de-
ficiencies due to delay of WCGS operation are
stated which for Sunf lower Electric exceed expect-
ed sales to Sunflower by KEPCo. Please given de-
tails of KEPCo/Sunf lower generation and purchases
to support the margins stated.

Section 1.3-1 of the ER(OLS) has been revised.
The earlier statementis are not applicable.

Rev, 2
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WCGS~ER(OLS) l

Q320.3 On p. 1.1-27 of the ER-OL 1in tﬁp description of
(ER) the KCPL econometric model C, R™ and DW are not
t2.4) defined, Please do so.

rR3120.3 pefinitions of terms not identified are as follows:

4 = Constant

r?

§2 = R2 ad justed

= Coefficient of determination

DW = Durbin ‘Watson coefficient

Q320.4 There appear to be typographical slips in the
(ER) tables for Section 1.1 of the OL-ER. For exam=
(1.1) ple, in Table 1.1-12 all entries in the third

column (GWH increase) from 1980 on are inconsist-
ent with columns 2 and 4. Please provide any cor-
rected tables for Section 1.1.

rR320.4 rable 1.1-12 has been corrected and revised. All
tables in Section 1.1 of the ER(OLS) have been up-
dated with the exception of Table 1.1-7a.

Q320.5 please provide current revised umbers for any
(ER) entries in Tables B.2-1 and 2 which have been sig-
(1.3) nificantly affected by changes in interest and

escalation rates since completion of the ER-OL.
please provide any corresponding revisions of the
text tables on p. 1.3-3,

R320.5 Tables 8.2-1 and 8.2-2 have been revised, as have
the text tables on pages 1.3-3 and 1.3-4.

Rev, 2
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Q320.6
(ER)

R320.6

Q320.7
(ER)

R320.7

Q320.8
(ER)

WCGS-ER(OLS) ‘

Pleasc provide the most recent forecast (1f any)
updated by the current actual numbers of the elec-
tricity demand and the capacity for the applicants
and the powerpools.

The most recent forecasts of energy and demand,
together with 1980 actual experience are given for
KG&E and KCPL in Tables 1.1-12 and 1.1-13. KEPCo
actual experience through 1979 and forecasts are
provided in Table 1.1-14., Capacity data for the
Applicants are presented in Tables 1.1-1, 1.1-2,
1.1-3, 1.1-4a and 1.1-5a. SPP and MCKAN energy,
peak load and capacity data are presented in
Tables 1.1-8, 1.1-9, 1.1-10 and 1.1-11.

Please provide, .he estimate oOr evaluation of a
reduct ion in the demand for electricity (use and
capacity) as a result of various load management
programs by the Applicant.

The forecasts for energy and nea: load in Tables
1.1-12, 1.1-13 and 1.1-14 take '.nto account the
effects of load management programs and reduced
rates of growth in demand celatei to population,
economic anu social factors. It 1as not yet been
possible to isolate the individual factors that
contribute to a reduction in a growth rate.

Please provide the change (if any) in the reserve
requirements of the applicant and the powerpool.

There have been no changes to date in the rescrve
requirements for the Applicants and the power
pools.

Rev, 2
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Q320.9
(ER)

R320.9

WCGS~ER(OLS) ‘

Pleasc provide the fuel mix you would use in pro-
viding the replacement energy in case WCGS does
not come on line. Also, provide the cost of pro-
ducing electricity (mills/kwh) by each fuel type.

The fuel mixes to be used in providing replacement
energy in the event of a delay for WCGS are given
in Table 1.1-30 and shown below:

FUEL MIX WITHOUT WCGS = IN PERCENT

1] Year Delay 2 Year Delay 3 Year Delay

KG&E
Coal 61.7 57.4 60.4
0il 0.3 5.4 4.9
Gas 38.0 37.2 34.7
KCPL
Coal 97.3 97.0 93.2
01l 2.6 2.9 6.8
Gas 0.1 0.1 0.1

Estimated fuel costs for replacement energy are:
FUEL COSTS IN MILLS PER KWH

1 Year Delay 2 year Delay 3 Year Delay
KG&E KCPL KG&E KCPL KG&E KCPL

Coal 18.8 19.6 20.5 21.9 22.4 24.7,
01l 61.1 191.6 71.0 207.6 76.7 199.6
Gas 37.7 55.4 45.3 70.2 51.4 91.5

—————————————————————. —————

*
01l costs went down for third year of delay for

KCPL because the oil units will change from low-
load spinning reserve units to operation as base
load units. The o1l units operate at a more
efficient heat rate when fully loaded.

These fuel costs may be compared with the follow-
ing estimated nuclear fuel costs in mills per Kwh:

MIILS PER KWH AT CAPACITY
FACTORS OF:

.60 .50 .75 .65
1984 8.9 9.1

1987 8.1 8.3

Rev. 2
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Q320.10
(ER)

7320.10

WCGS-ER(OLS)

Please provide the capacity charge, and the price
of electricity paid to the powerpool to satisfy
the future demand increase in case WCGS does not
come on line. Please provide the portion of total
incremental demand satisfied by in-house genera-
tion and the purchase from powerpool.

It is assumed that this question refers to charges
that are based on pool obligations. Therefore,
the capacity deficiencies used are those shown in
Tables 1.1-1 and 1.1-2 which contain data reported
to the MOKAN pool. If WCGS were delayed, KG&E and
KCPL would have to make capacity purchases from
outside their systems to cover projected deficien-
cies in capacity responsibility. These capacaity
def iciencies are based on each utility's expected
"capacity responsibility" which includes its sys-
tem demand plus firm purchases and sales, etc.

On this basis the projected capacity deficiencies
will be as follows, in the event of a delay:

Capacity Deficiencices in MW

Delay i Years KG&E EQEQ*
One 37 178
Two 97 285

*
KCPL's deficiencies are based on 20 percent re-
serve margin while KG&E's are 15 percent.

KG&E estimates the capacity charge would be
$156.30/KW per year through 1984, calculated as
follows:

Capacity charge = $610 per KW x fixed charged
rate of approximately .23 = $140.30 plus
fixed operations and maintenance (O&M) costs
of $16/KW per year = $156.30

Through 1985 the capacity charge would be
$140.30 plus fixed 0O&M costs of $17.60/KW per
year = $157.90

KCPL estimates that the capacity charge in the
time frame 1985-1987 would range between $125 and
$/.50/KW pexr year.

1f the capacity charges estimated by KG&E are ap-
plied to the capacity deficiencies above, the fol-
lowing total capacity charges are obtained.

Rev. 2
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R320.10

WCGS~-ER(OLS) ‘

(cont inued)
Capacity Charges

Delay in Years KG&E KCPL
One $ 5,783,100 $27,821,400
Two $15,316,300 $45,001,500

In addition to the capacity charges there would be
energy costs. In the event of a delay for WCGS,
KG&E would use all available coal capacity but
then purchase as much outside coal capacity as
possible before burning more expensive oil or gas
in KG&E plants. It is assumed that the full capa-
city deficiency would be purchased about 60 per-
cent of the time. On this basis the costs would
be as follows:

For a one year delay:
37,000 x 8760 x .60 x 1.47¢ per KWH = $2,858,738

For a two year delay:
97,000 x 8760 x .60 x 1.62¢ per KWH = $8,259,278

1f for the purpose of illustration KCPL's energy
costs are computed on the same basis, they would
be for one jear:

178,000 x 8760 x .60 x 1.47¢/KWH = $13,752,850
For two years:

265,000 x 8760 x .60 x 1.62¢/KWH = $24,266,952

The total capacity charges and energy costs would
then be:

Total Cost in Thousands

Delay Cost Element KG&E KCPL
One year Capacity charge $ 5,783 $27,821
Energy cost 2,859 13,753
Total $ 8,642 $ 41,574
Two Years Capacity charge $15,316 $45,002
Eneryy cost 8,259 24,267
Total 23,575 69,269
Two Years Total Cumulative $32,217 $110,843
Costs

Any delay of WCGS would cause KG&E to burn large
quantities of gas and oil.

Rev. 2
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WCGS=-ER(OLS) ‘

R320.10 (continued)
. It is assumed that "total incremental demand"™ re-

fers to the increase in capacity responsibility
without WCGS for the years 1984 over 1983 and 1985
over 1984. The table which follows gives the pro-
jected KG&E system capacity responsibility both
with and without WCGS.

Projected KG&E System Capacity Responsibility 1983-1985

KG&E Total
System KG&E
Capacity o System Capacity
Responsibility Capacity Balance
With WOGS
1983 2050 2111 +61
1984 2091 2549 +458
1985 2151 2549 +398
without WCGS
1983 2050 b 2111 +61
1984 2148 09 InCTease, o1 -37
1985 2208 2111 -97
a

bIncludes KG&E system demand plus firm transactions.
The 57 MW increase in capacity responsibility in
‘ 1984 and 1985 without WCGS is due to KG&E's power
supply obligations to REC's which are different
with and without WCGS.

If the "total incremental demand" 1is defined as
the increase in capacity responsibility without
WCGS for the years 1984 over 1983 and 1985 over
1984, then the following situation would exist:

In 1984 without WCGS, there would be a 98 MW in-
cre»se in demand, 37 MW of which would have tc be
purchased outside KG&E. The remaining 61 MW would
be satisfied by existing generation. In 1985
there would be an additional 60 MW increase in de-
mand, all of which would have to be purchased out-
side KG&E. On a cumulative two year basis the
increase would amount to 158 MW of which 97 MW
would have to be purchased outside KG&E.

KCPL will have to make up any deficits through
purchases outside the utility (based on a 20%
reserve),

Rev. 2
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Q320.11
(ER)

R320.11

WCGS-ER(OLS)

wWwhat fixed charge rate has been us.d to calculate
the capical cost portion of the total cost of gen-
erating electricity by nuclear fuel? Please refer
to Table B.2-2., Why is fixed charge into year
1986 higher than the year 1983 (269.10 vs, 217.58
million dollars)? What inflation rates have been
used to arrive at 1986 numbers in this table and
other places?

Fixed charge rates used to calculate the capital
cost portion of the cost of generating electricity
by nuclear fuel are as follows:

1984 (Applied for 9 months) 987
KG&E 23.0% 24.0%
KCPL 27.23 21.63
KEPCo 13.82 12.71
The differences in the calculated amounts shown in
Table 8.2-2 are due to the facts that the fixed
charge is applied for 9 months in 1984 and that
taxes and costs of money are different for the
individual owners year by year.
Inflation rates vary by year but in general are
those estimated by Data Resources, Inc. For 1980
and future years they are as follows:
INFLATION RATES BY YEARS

1980 1981 1982 1983 1984 1985 1966
Materials 9.5 9.9 10.0 9.0 8.6 9.8 9.6
Labor 10.0 10.9 10.6 10.5 10.5 11.4 10.4

The composite escalation rate over the life of the
project is estimated to be 8.3 percent.

Rev, 2
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Q320.12
(ER)
(1.1)

k320.12

WCGS~ER(OLS) ‘

Please refer to pages 1.1-43 and 1.3-3. Please
provide the basis for calculating the fuel savings
or consumptions (in terms of guantity and dollar
both) resulting from bringing or not bringing WCGS
on line. The unit of coal consumption on this
table appears to be ‘~correct. The response to
Question 3 may be extended to answer Question 6,

Both KG&E and K7 PL use computer runs to estimate
future system consumption of fuels and to optimize
station use so as to achieve lowest total cost.
Unit fuel costs projected to exist in future years
are applied to the quantities obtained to deter-
mine the costs for additional fossil fuels, In
comparing cogts with and without WCGS, a credit is
taken for nuclear fuel not burned in the without
WCGS case. The results of these computations are
given on page 1.3-3 and shown below:

ADDITIONAL FUEL (ONSUMPTION AND QOSTS WITHOUT
WOGS AND WITH INDICATED DELAYS

Unit 1985 1986 1987
Fuel Measure One ™wo Cumlatiw Three Cumulative
Year Year Year
o et Delay  Delay Delay s
KGAE
Coal (000) Tons - - - - -
011 (000) Bbls 236 697 933 683 1,616
Gas MICF 31,639 29,352 61,171 29.929 91,100
Net Additional
Fuel Cost (000) $89,155 $137,590 $226,646 $167,034 $393,780
KCPL
Coal (0C) Tons 800 954 1,754 1,057 2,811
O1l (000) Bbls 129 206 335 693 1,028
Gas MMCF 50 15 65 0 65
Net Additional
Fuel Cost (000) $21,270 $32,99 $54,264 $82,211 $136,475
TOTAL
Coal (000) Tons 800 954 1,754 1,057 2,811
Ol (000) Bbls 365 903 1,268 1,376 2,644
Gas MMCF 31,689 29,367 61,236 29,929 91,165
Net Additional
Fuel Cost (000) $110,426 $170,584 $280,910 $249,245 $530,255
Rev, 2
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Qiz2n.13
(ER)

R320.13

WCGS-ER(OLS)

Please provide new ecstimates, 1if
missioning and dismantling costs,

No new estimates have been made of
and dismantling costs.

320~10

any, of decom=-

decommissioning
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450.0

Q450.1
(ER)

R450.1

WCGS~-ER(OLS)

ACCIDENT EVALUATION BRANCH

will applicant initiate pre-ovperational fog moni-
toring program to provide baseline data? If so,
provide details of the plar If not, expla‘n why
such a study will not be undertaken.

A pre-operational fog monitoring program is being
planned. The pur_cse of the study is to document
the frequency of occurrence of natural fog (as
opposed to fogs induced by the operation of the
cooling lake) along Highway 75 which is located
from 0.5 miles to 2.0 miles west of the cooling
lake.

rTable 2.3-29 of the WCGS FSAR Addendum Revision
1 2/81 shows that the predominant frequency of
light wind (less than 3 meters per second) is from
the sectors scutheast through south, This corre-
sponds with the Dames & Moore Program FOGALL ~nal-
yses which shows the maximum increase in ling
lake induced fogging frequency alonc Highway 75 to
occur approximately 3 miles south through 2z miles
north ot New Strawn, Kansas.

while the details of the fog monitoring program
are not completely defined at this time, it 1is
anticipated that a transmissometer and continuous
analog recorder will be installed along Highway 75
at a point within 2 to 3 miles of New Strawn,
Kansas. The instrument will continuously monitor
visibility at an elevation of 1.5 to 2 meters
above ground level. Maximum visibility resolution
will be at least 100 meters.

The fog monitoring program will be initiated in
1981 and will continue through plant startup. An
annual analysis will be performed to categorize
fogging occurrences by visibility classes and to
correlate fog occurrences with the meteorological
data acquired at the WCGS meteorological tower.

A detailed description of the specific fog moni-
toring program will be provided in forthcoming
revisions to the WCGS ER(OLS) and FSAR Addendum.

Rev., 2
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Q450.2
(ER)

R450.2

WCGS~ER(OLS)

Please provide a transportation map detailing any
control led roads, uncontrolled roads, and rail-
roads within two milegs of the cooliny lake., In
additiosn, if available, provide data on the extent
of traffic density on the controlled and uncon=-
trolled roads.

See Figure 450.2~1.

Cof fey County has not developed traffic flow data
for the roads near the coolirng lake. The follow=-
ing data are annual average daily traffic esti=-
mates (AADT) made by the Kansas Highway Commission
for Highway 75 north of Burlington between the
city limit and New Strawn.

Year AADT
1972 3000
1976 2880
1978 3800
1980 4685

Traffic counts were made by KG&E in 1979 to deter-
mine the impact of construction related traffic
on local highways. These counts would not be
relevant to the operational period for WCGS. It
is estimated that during operations the average
daily traffic on the controlled access road to the
plant will be between 350 and 400 vehicles.

Rev, 2
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TABLE 450.2 - 1

Evacuation Routes Listing (Sheet 1 of 2)‘
rRoad Jdentification

Route Tdentification per Figure 450.2-1

(a) FAS 193% cast (1) to Anderson County
(b) FAS 153 cast (2) to FAS 149 north (4)
to Kansas 31 north (5) to Osage County

U.5. 75 north (3) to Osage County

FAS 153 east (2) to FAS 149 north (4) to
Kansas 31 north (5) to Osage County

(a) FAS 149 north (4) tc Kansas 31 north (5)
to Osage County
(b) FAS 10 east (6) to Anderson County

{(a) J.5. 75 south (7) to Woodson County
(b) FAS 10 west (8) to Lyon County
(c) FAS 1472 (10) cast to Anderson County

(a) U.S. 75 north (2) to Osage County
(b) U.5. 75 south (7) to Woodson County

() U.S. 75 north (3) to Osage County
b) Kansas 31 north (5) to Osage County

FAS 1134 west (9) to FAS 149 north (4) to
Kansas 31 north (5) to Osage County

(a) FAS 1935 (1) to Anderson County
(b) FAS 10 cast (6) to Anderson County

(a) FAS 10 east (6) to Anderscn County

(b) FA® 1472 (10) to FAS 1135 north (11) to
FAS 10 east (6) to Anderson County

(c) FAS 1135 south (11) to Kansas 57 east (12)
to Anderson County

Anderson County

Kansas 57 east (12) to
11) to Kansas 57 east (12)

(bh) FAS 1135 south (
to Anderson County

)
)

U.S. 75 south (7) to Woodson County

FAS 19 west (8) o Lyon County
{b) U.S. 75 south (7) to Woodson County

FAS 10 west (3) te Lyon County

Rev. 2
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E3

Kl
K2
K3
K4
KS

Kb

K7

K8

Note:

TAPTE 450.2-1

(Sheet 2

of Z)

Route Identification per Figure Qﬁq.zi}

(a) FAS 793 north (13) to old U,.S. 50 west
(15) to Lyon County

() U.8., 75 north (3) to Osage County

(a) U.5. 7% north (3) to Osage County

(h) FAS 793 north (13) to old U,.S, 50 west
{15) to Lyon County

Kansas 57 east (12) to Anderson County

Kansas 57 east (12) to Anderson County

Kansas 57 west (14! to Greenwood County

kansas 57 west (14) to Greenwood County

FAS 10 west (8) to Lyon County

FAS 152 north (16) to old U.S, 50 west (15)

to Lyon County

(a)
(b)

V.8, 7%

Kansas 31

Numbers in parentheses
15 1dentified in

0ld U.S.

north (3!

indicate
Figure 450.2-1.

north
50 west

5

(5)

road

tc Osage

(l J t"

County
y Lyon County

to Osage County

rgment n imbors
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Q450.3
(ER)

R450.3

0450.4
(ER)

R450.4

WCGS=-ER(OLS)

Please provide a copy of the latest vereion of the
FOGALL Model User's Guide,

One complete copy of the FOCALL certification/
users manual w.> provided with formal response.
This manual contains proprietary program code
listings which are not to become public record.
This information was provided only tc assist the
NRC in its evaluation of WCGS-ER(OLS) and WCGS
FSAR Addendum,

Pleane provide documentation of the procedurz used
to validate the FOGALL Model.

TI procedur: used to validate the FOGALL model is
de. -ibed in the c.rtification/users manual pro=
videu in response to Question 450.3.

The verification of FOGALL was performed by exe-
cuting two test cases and manually calculating the
expected results. One test case utilized source
water temperature constant with time and area.
The second case varied the source water tempera-
ture over the source area each hour. In addition,
hand calculations were performed to verify that
the results of each subroutine conformed with the
respective applied theoretical model or mathmeti=-
cal equation,

The model design is based upon accepted principles
of atmospheric physics; computed values were hand
verified; and the test cases were designed to
detect fog, no fog, ice, and no ice conditions at
defined receptors. The wvalidation procedure,
therefore, provides a high degree of confidence
that the FPFOGALL results are representative of
actual conditions,

Rev, 2
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475.0

Q470.1
(ER)
(2.1.3.2.4)

R470.1

Q470.2
(ER)
(2.1.3.3.4°

R470.2

Q470.3
(ER)
(2.1.-15)

R470.3

Q470.4
(ER)
(2.1.3.4.1)

R470.4

WCGS-ER(OLS)

RADIOLOGICAL ASSESSMENT BRANCH

Confirm that the land use i° Table 2.1-18 has not
changed since 1978,

See new Table 2.1-18a which provides updated near-
est receptor infornation determined in 1980. Dose
calculations presented 1in Secticn 5.2 are based
upon the 1980 receptor information.

Provide information concerning the location of the
visitors center and an estimate of the number of
visitors anticipated annually.

The Visitor's Center is located in the EOF complex
about 2.8 miles northwest of the power block (See
Figure 2.1-6). The number of visitors anticipated
annually at the Visitor's Center is 5,000 - 7,000
based on projections of visits to the Wolf Creek
construction site,

what 1is the fraction of daily intake of cows de-
rived from pasture during the grazing season?

Essentially 100 percent of the daily intake of
cattle is derived from pasture during the grazing
season. As the pasture becomes depleted late 1in
each annual grazing season, farmer-stockmen may
provide supplemental feed to their pastured live-
stock.

Provide information concerning the populaticn
served by the City of LeRoy's Municipal Water
System,

The population of LeRoy determined during the 1980
census i1s 624 persons.

Rev. 2
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Q470.5
(ER)
(5.2)

R470.5

Q470.6
(ER)
(Appendix
5A)

R470.6

WCGS-ER(OLS ) l

Provide a copy of the information referenced in
Section 5.2 that was to have been updated in mid-
1980,

Sec revised Section 5.2 and Appendix 5A.

Appe.adix 5A of the ER states that a summary of
dose models and a list of assumptions used for
Wolf Creek were presented in Append x 5.2A of the
ER-Construction Permit Stage, however in reviewing
this information, the addition of the computer
code FOOD in the ER-OL became apparent. Therefore,
please provide an updated summary of the dose
models and assumptionfs used.

Appendix S5A has been revised. Computer Code FOOD
and other dose models have been replaced with more
current computer codes (GASPAR, LADTAP 1II) and
information in Appendix 5A is for these current
codes.

Rev, 2
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