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1.0 SUMMARY AND CONCLUSIONS

The Crystal River facility has been evaluated with respect to its ability

to meet the requirements set forth in Section II of Appendix I to 10CFRS50.

. (1)

Specifically, Section 11 of Appendix 1 sets forth the following design

objectives:

A. The calculated annual total quantity of all radioactive
material above background to be released from each light-water-
cooled nuclear power reactor to unrestricted areas will not result in
an estimated annual dose or dose commitment from liquid effluents for
any individual in an unrestricted area from all pathways of exposure
in excess of 3 millirems to the total body or 10 millirems to any organ.

B.1. The calculated annual total quantity of all radioactive
material above background to be released from each light-water-cooled
nuclear power reactor to the atmosphere will not result in an estimated
annual air dose from gaseous effluents at any location near ground level
which could be occupied by individuals in unrestricted areas in excess
of 10 millirads for gamma radiation or 20 millirads for beta radiation.

2. Notwithstanding the guidance of paragraph B.1l:

(a) The Commission may specify, as guidance on design
objectives, a lower quantity of radioactive material -~“ove background
to be released to the atmosphere if it appears that the use of the
design objectives in paragraph B.1l is likely to result in an estimated
annual external dose from gaseous effluents to any individual in an
unrestricted area in excess of 5 millirems to the total body; and

(b) Design objectives based upon a higher quantity of radio-
active material above background to be released to the atmosphere than
the quantity opecified in paragraph B.1 will be deemed to meet the
requirements for keeping levels of radicactive material in gaseous
ef fluents as low as is reasonably achievable if the applicant provides
reasonable assurance that the proposed higher quantity will not result
in an estimated annual external dose from gaseous effluents to any
individual in unrestricted areas in excess of 5 millirems to the total
body or 15 millirems to the skin.

C. The calculated annual! total quantity of all radioactive
iodine and radioactive material in particulate form above background
to be released from each light-water-cooled nuclear power reactor in
effluents to the atmosphere will not result in an estimated annual
dose or dose commitment from such radioactive iodine and radiocactive




material in particulate form for any individual in an unrestricted area
from all pathways of exposure in excess of 15 millirems to any organ.

vidual doses have been estimated under normal operating conditions and the

:
The evaluation shows that potential doses meet these objectives. Maximum indi- 1
typical meteorological characteristics. These maximum doses occur at the i

nearest residence, about 3 miles from the plant, The doses from liquid

effluents are calculated to be:
® 0.0034 mrem whole body, and
v 0.039 mrem to the thyroid (maximum dose to an organ).

From airborne releases, the doses are calculated to be:

. 0.085 mrad/year gamma air dose at the site boundary,

0 0.26 mrad/year beta air dose at the site boundary,

ks 0.027 mrem/year whole body to the maximum individual, and
. 0.082 mrem/vear to the thyrc 4 from radioactive iodine and

radioactive material in particulate form,

Population doses (the total integrated dose to persons within 50 miles of

the site) have also been calculated; these are:
® 0.5 person-rem/year, whole body, and
° 2.5 person-rem/yvear to the thyroid.
Detailed results are shown in Table 1 for maximum individual doses and in

Radioactive source terms were calculated in a manner consistent with Draft

» —
Regulatory Guide ].Buif“jv Specific data used are given in Appendix A.

|
l Table 2 for integrated population doses.
i

|
| Also shown in Appendix A are flow diagrams of the primary waste processing
|
|



used in the calculation of doses was consistent with Regulatory CGuide 1.111.

and the miscellaneous waste processing systems. Meteorologz information
(3)

For liquid effluent discharge, no dilution of the liquid effluents beyond

the condenser cooling water discharge canal was assumed. For calculating
doses to the maximum individual, this procedure is considered realistic,
inasmuch as seafood is taken directly from the discharge canal and the
shallow area it traverses. For population doses, this procedure . conserva-

tive — doses resulting from liquid effluent release are overestimated.

Dose calculations were done in a manner consistent with Regulatory Guide
1.109(a77(formerly Draft Regulatory Guide 1.AA). The NRC LADTAP and GASPAR

computer codes were used,

No effluent release data are available since the unit is not yet operational.

These results indicate that the maximum radiation dose as calculated for
off-site individuals from all normal sources is well within the requirements
of Appendix I to IOCFRSO.(l)

normal sources as a result of normal operation of the nuclear plant will

Similarly, the integrated dose from all

have a negligible effect on population radiation burden.



2.0 DOSES FROM LIQUID EFFLUENTS

Doses from liquid pathways have been calculated including both maximum

individual doses and integrated population doses. Models given in Regulatory

Guide 1.109 (March 1976) were used. and the doses were calculated using the
(2)

LADTAP code. Source terms were calculated using the GALE code. Source
term data are shown in Table 3. Dose factors, bioaccumulation factors and
shorewidth factors as given in Regulatory Guide 1.109 and in the LADTAP

code were used, as were use factors for fish and seafood consumption.

Radioactive liquid wastes from the Crystal River facility are released to
the Gulf of Mexico, a salt-water body. Hence, there are no liquid pathways
through the consumption of potable water or through the ingestion of food
crops irrigated by the effluents from this facility. Doses were calculated,
therefore, for the pathways of aquatic foods and recreational uses (shore-

line activities, boating and swinming).

The cooling water discharge from the two Crystal River fossil-fired generating

units and the nuclear unit receives and dilutes the liquid waste discharges.
The cooling water enters the Gulf of Mexico through a l%-mile long discharge
canal. Cooling water is withdrawn from the Gulf through an intake canal
which extends into the Gulf about 3 miles but is dredged for an additional
3.5 miles. The intake and discharge canals are separated by a spoil bank

which extends outward 6.5 miles.

All of the calculated doses for liquid effluents above have been based on
the assumption that there is no dilution of liquid wastes beyond the canal;
i.e., doses have been calculated assuming that individuals, fish and seafood
are exposed to the concentrations of radioactivity existing in the discharge
canal. Credit was taken for dilution by the fossil-fired units as well as
the nuclear unit; however, an annual average flow rate of 85% of the design

flow rate was assumed.

4



(3) there is a large amount of sport

As discussed in the Environmental Report,
fishing in the discharge canal and the relatively shallow area around it.

This is particularly true in the winter months. Seafood (oysters, etc.) may
also be taken in the discharge canal area. Considering these factors, it is

clear that since the calculations of maximum dose were based on discharge

canal concentrations, the assumption igﬁ;ealistic, at least some individuals

can be expected to receive their intake of seafood from the discharge canal

and its immediate area. Similarly, some could realistically be expected to

receive other exposures (boating, etc.) on the basis of discharge canal concen-

trations. ™
The data for commercial fish and seafood catches within 50 miles were taken
from government current fisheries statistics. These data are summarized in

There are no known data on sport fish or sport invertebrate catches.

The value used for the sport fish was based on estimates by State of Florida
officials that the total sport fish harvest could be conservatively estimated

at three times the commercial harvest. There is a significant amount of sport

fishing in the vicinity of the plant., This is discussed in the Crystal River
(5)

Environmental Report, Supplement 1, response to Questicn 3. This response

contains an estimate of sport fishing activity (number of boats and average
catch) in the plant discharge area during the peak winter months. Using this
data, it may be estimated that the sport fish catch in the discharge area is

of the order of 10% of the tot in 50 miles.

There is little sport invertebrate harvesting done in the immediate vicinity
of the plant site, as discussed on page 111-34-37 of Reference 5. In the

that the value is 10%Z of the commercial invertebrate catch.

obtained from local authorities. These data indicate 264,15( uses per year

absence of any available data on sport invertebrate harvest, it was assumed
Recreationat-wsage (boating, swimming, shoreline use) was bascd on data

|
|
within 50 miles of the plant. For dose calculations, the usage factors were |

swimming - 300,00 nnxagn;huunsﬁpcnwxuaz;mshnxﬁlinswééizzzzzlﬂ.ﬂQO person=

hours per year; and boating - 600,000 person-hours per year.
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The results, in terms of maximum individual doses from liquid effluent,
are 3.4 x 10"3 mrem/year to the whole body, and 3.9 x 10-2 mrem/year to

the thyroid. The thyroid would be the organ receiving the maximum dose.

The GI and lower intestinal tract dose is calculated to be 1.7 x 10-'2 mrem/year,

and the doses to other organs would be less than 10"2 mrem/year,

In terms of integrated population dose from liguid effluents, the results
are whole body - 0.27 person-rem/year, and thyroid - 1.8 person-thyroid-
rem/year., The thyroid would be the organ receiving the maximum integrated

dose.

The sport fish pathway is by far the largest contributor to the integrated
population dose from liquid effluents. A significant portion of the sport
fish catch is from the discharge canal or the surrounding area. Taking
credit for dilution would not reduce the population dose from those fish
by a large factor. Dilution credit would, however, result in a large
reduction in doses from sport fish caught at distant locations and doses
from other pataways. Overall, credit for dilution would be expected to

reduce the total integrated population doses by about an order of magnitude.



3.0 DOSES FROM GASEOUS EFFLUENTS

Doses from gaseous effluent releases have been calculated, considering

both the maximum dose received by an individual and the integrated population
dose to persons within 50 miles of the site. Source terms were calculated |
using the GALE computer program and input data as presented in Appendix A. |
Radioisotopic source terms ar .own in Table 5. The dose calculations were |
performed by the NRC GASPAR code, using the models of Regulatory Guide 1.109.

Dose factors, annual air intake, intakes of food products, and parameters ;
for calculating radionuclide concentrations in food products as given in

Regulatory Guide 1.109 and in the GASPAR code were used.
Dose contribut.ons from the fol »wing pathways were calculated:
i N immersion in the plume,
2 ground contamination,
3. inhalation, and
4. consumption of vegetables, meat and milk.

The maximum individual dose calculation included consideration of occupation ’
MA AL

of the nearest residences, which are located between J and 4 miles from the
plant. Vegetable gardens exist at some nearhy residences, and the total ”‘3%

il o
vegetable intake of the individual recelvin _assumed

—

to be from these gardens. There are no meat animals or milk-producing

animals within 5 miles of the plant. Calves are raised at a nearby ranch.
However, they are only pastured there for a few months and are then removed
to another location for several additional monthe prior to being marketed for
human consumption. Because of the long time lapse between the possible
ingestion of contaminated feed and the time of human beef consumption, no

doge contribution from this source has been considered.




For calculation of the integrated population doses, the 50-mile region was
divided into 160 subregions (segments) formed by sectors centered on the 16
cardinal compass points and annuli of 0-1, 1-2, 2-3, 3-4, 4-5, 5-10, 10-20,

20~30, 30-40, and 40-50 miles. For each of these segments the estimated
ggpulation for the ygar 2000 (plant midlife) was input, as shown in FSAR

Figure 2-6. Current data on meat, milk and vegetable production were also

(10) o ode

input. Grazing was assumed for the full year.

Appendix A details the meteorc cgical methodology and calculation. In

summary, the data were based on a full year of field measurements, taken

(6)

and reduced in accordance with Regulatory Guide 1.23. Straight-line

x/Q's were used, with appropriate depletion and terrain correction factors,

(3)

in accordance with Regulatory Guide 1.111. Because of the location and

characteristics of the release points, ground level releases were assumed,

Table 6 lists and describes the release points.

Data on population, milk, meat and vegetable production in each subregion
are shown in Table 7. The production data are based on county-by-county

production information.

The results of the dose calculations indicate that the.maximum individual M'M“."

|
whole body doses from airborne efflucnts would be.0.027-meemiyear... This . E‘ \
dose would be accrued by a resident 3.1 miles east of the plant, and the

thyroid dose would he 0.082 mrem/yeap. Maximum air dosas at the site

boundary are calculated to be 0.085 mrad/year gamma and 0.26 mrad/vear

——

beta.

e

These results are well within the guidelines of Appendix 1 to lOCFRSO.(l)

The integrated population doses from airborne effluents would be:
integrated whole body dose ~ 0.24 person-rem/year, and

integrated thyroid dose - 0.69 person-rem/year.



TABLE 1
MAXIMUM INDIVIDUAL DOSES

From Liquid Effluents

Whole Body Dose

Pathway Mrem/yr
Fish 2.1 x 107
Invertebrate 8.3 » 10_4
Shoreline Use, Boating, Swimming 4,0 x 10_4

From Airborne Effluents

Thyroid bose
Mrem/yr

1.8 x 1072

2.1 x 1072

4.0 x 1074

(Dose to Child Shown - Higher than Teen or Adult Dose)

Whole Body Dose

Pathway Mrem/yr
Plume : 4.0 %1077
Ground 1.3 x 1072
Vegetables v 1 10-2
<
Inhalation i 8.9 x 10 "

Thyroid Dose
Mrem/yr

4.0 % 102

1,3 x 1077

7.6 % 10°°

2.9 x 107°

Note: No milk or meat doses because no production within 5 miles of plant.




Pathwsy

Fish consumption

Invertebrate consumption
Shoreline Use, Boating, Swimming
Plume immersion

Ground contamination

Inhalation

Vegetable consumption

Milk consumption

Meat consumption

TABLE 2
POPULATION DOSES

Whole Body Dose
Person Rem/yr

Thyreid Dose
Person Rem/yr

0.25
0.012
0.0051
0.065
0.0056
0.030
0.088
0.014

0.034

1.53
0.25
0.0051
0.065
0.0056
0.065
0.40
0.10

0.051



TABLE 3

RADIOISOTOPIC SOURCE DATA FOR LIQUID RELEASES

Nuclide

O 3l
Mn 54
Fe 55
Fe 59
Co 58
Co 60
Np 239
Br 83
gr 89
Sr 91
Mo 99
Te 99M
Te 127M
T Let
Te 129M
Te 129
1130
Te 131M
S T . 1
Te 132
332
e
(RBA o
Cs 134
| %0 1
Cs 136
Cs 137
Ba 140

il

Curie/year

1.10E-04
1.00E~03
1,10E-04
6.00E-~05
5.,00E-03
8.80E-03
5.00E~05
3.00E-05
2,00E-05
1.00E-05
2.90E-02
2.00E-02
2,00E~05
3.00E-05
8,00E-05
5.00E-05
6.00E~05
4,00E-05
1.00E-01
8.90E-04
1.,30E~03
1.60E~02
1.00E-05
1,60E-02
3,20E~03
1.20E~03
2,70E=02
1.00E-05
5.00E+02



1972 (Ref. 7)
1973 (Ref. 8)
1974 (Ref. 9)

Value Used in Dose
Calculation

TABLE 4
COMMERCIAL FISH AND SEAFOOD CATCHES WITHIN 50 MILES

Fish
1b/yr

3,780,000
3,916,000

*
4,293,000

4,000,000

B
| Includes Taylor County, beyond 50-mile radius.

Invertebrates

1b/yr

4,203,000
3,364,000

*
4,588,000

4,000,000



Nuclide

Kr
Kr
Kr
Kr
Kr
Kr
Xe
Xe
Xe
Xe
Xe
Xe
Xe
I
!
Mn
Fe
Co
Co
Sr
Sr
Cs
Cs
H

83M
85M
85
87
88
89
131M
133M
133
135M
135
137
138
131
133

TABLE 5
RADIOISOTOPIC SOURCE DATA FOR ATRBORNE EFFLUENTS

13

Ci/yr

0.

4. 00E+00
3.40E+02
1.00E+00
8.00E+00
0.

5.10E+01
3.90E+01
5.50E+03
0.

2.00E+01
0.

0.

5.00E-~02
5.10E-02
4.50E~-04
1.50E~04
1.50E-03
6.80E~04
3.30E-05
6.00E-06
4,50E~04
7.60E~04
5.10E+02
8.00E+00
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Request 1

APPENDIX A

RESPONSES T0O REQUEST FOR INFORMATION
(Enclosure 2 of NRC Letter)

Provide the information requested in Appendix D of Draft Regulatory
Guide 1.BB or 1.CC, as appropriate.

Response

This information is given in Tables Al through A4 and in Table A8; also in

Figures Al and A2.

Request 2

Provide, in tabular form, the distances from the centerline of the first
nuclear unit to the following for each of the 22% degree radial sectors

AR OD

£.

centered on t*s "o cardinal compass directions.

Nea ¢ milk cow (to a distance of 5 miles)

Ne.rest meat animal (to a distance of 5 miles)

Nearest milk goat (to a distance of 5 miles)

Nearest residence (to a distance of 5 miles)

Nearest vegetable garden greater than 500 fFrl (to a distance
of 5 miles)

Nearest site boundary.

For radioactive releases from stacks which qualify as elevated releases
as defined in Draft Regulatory Guide 1.DD, identify the locations of
all milk cows, milk goats, meat animals, residences, and vegetable
gardens, in a similar manner, out to a distance of 3 miles for each

radial sector,

Response

There are no milk animals within 5 miles.

are calves and young cows which are removed from the area for several months

These animals

are not considered significant. No other meat animals are within 5 miles.

} for additional growth prior to slaughter and human consumption.
i
|
|

The only meat animale within 5 miles



Direction and distance to residences within 5 miles are shown in Table AS.

Some of these residences have vegetable gardens, and it is assumed that

vegetable gardens may exist at all of these residences.
The nearest site boundary data are shown in Table A6,

There are no releases which yualify as elevated releases.

Request 3

Based on considerations in Draft Regulatory Guide 1.DD, provide estimates

of relative concentration (x/Q) and deposition (D/Q) at locations speci-
fied in response to ITtem 2 above for each release point specified in
response to Ttem 1 above.

Response

Estimates of relative concentration (x/Q) and deposition (D/Q) for ground
level releases for onshore flows for specified distances are presented in
Table A'. These values were based on the stiaight-line method in accordance
with Regulatory Guide 1.111 guidelines. Terrain correction factors based on
open terrain were used for all onshore flow computations. Calculations of
x/Q and D/C were not performed for winds from the ESE counterclockwise

through NNE as these directions are offshore flow.

Request 4

Provide a detailed description of the meteorological data, models and
parameters used to determine the X/Q and D/Q values. Include informa-
tion concerning the validity and accuracy of the models and assumptions
for your site and the representativeness of the meteorological data
used.

Response

Annual average atmospheric dilution factors were determined for the Crystal

River site based on onsite data for the period January 1, 1975, through




December 31, 1975. Eguation (1), which is consistent with the guidance

contained in Regulatory Guide l.lllfAl) was used to obtain x/Q values for
ground level releases. Stability was based on AT data.

18 8 » 3% ¢
Calms were distributed based on the directional frequency of winds in the

0.6 to 1.5 mph range and were assigned a wind speed of 0.25 mph.

n f
: SADSR i 1 :
I e (1)
j My ey 87 "4
where:
(XIQ)j = relative ground level concentration x normalized
; by source strength Q for sector j, seconds per
cubic meter,
szi - effective vertical dispersion parameter for
gtability class 1, meters,
if~~ = average inverse wind speed for stability class {
1] for sector j, seconds per meter,
fi1 = fraction of time (based on all observations)
) stability class 1 occurs within sector j,
X = downwind distance, meters,
n = number of stability categories, seven,

An effective sigma 2 parameter S is used to account tor building wake

y z
effects as follows: Al) i

ro




with the constraint that

) ot VF;(s
ol

i |

In equation (2),

o, = vertical stability parameter for stability class 1,
i meters,

c = building shape factor (0.5), dimensionless,

H = the height of the containment, meters.

Figure 1 of Regulatory Guide 1.111 provided the values of 0, Calculated
x/Q values were adjusted accordingly for topograpliy by multiplying the right
side of equation (1) by the appropriate open level terrain correction
factors. Open level terrain correction factors as shown in Figure 2 of the
NRC Regulatory Guide 1.111 were coneidered appropriate, since the Crystal
River plant is located on the west coast of Florida on level terrain approxi-
mately 4000 feet from the Gulf of Mexico. Examination of Figure 2-13a of

the FSAR depicting topographic profiles out to 5 riles and Figure 2-2

showing the general topography for a 50-mile radius indicates there are no
gignificant terrain effects that would affect onshore flow.(Az) The effects

of onshore-uffshore flow of air are discussed in Response 7.

Request 5

1f an onsite program conmensurate with the recommendations and intent
of Regulatory Guide 1,23 exists:

a. Provide representative annual and monthly, if available,
joint frequency distributions of wind speed and direction by
atmospheric stability class covering at least the most
recent one year period of record, preferably two or more
years of record. Wind speed and direction should be measured
at levels applicable to release point elevations and stability




e i
g

should be determined from the vertical temperature gradient
between measirement levels that represent conditions into
which the effluent is released.

b. Describe the representativeness of the available data with
respect to expected loug-term conditions at the site.

Response

a.

Monthly and annual joint frequency distribution of 33 ft wind direction

vs. wind speed by stability class based on AT are presented in

175-33 ft
Appendix B for the period January 1, 1975 - December 1, 1975. These

data are considered representative for ground level releases.

Monthly wind roses with associated average wind speeds for the 33 ft

level derived from onsite measurements for the period January 1, 1975 -
December 31, 1975 are presented in Figure A3. Monthly wind roses with
associated average wind speeds based on concurrent NWS data for Tampa

are presented in Figure A4. The annual wind roses with associated
average wind speed for 33 ft onsite measurements and Tampa data are
presented in Figure A5 for the period Jaouary 1, 1975 - December 31, 1975.
Also presented in Figure A5 is the annual wind rose for Tampa for the
ten-year period January 1, 1966 -~ December 31, 1975.) The annual wind

rose based on one-year onsite data compares favorably with the ten-year

data period for Tampa.

The monthly mean wind speeds for 33 ft onsite data and Tampa data are
presented in Table A7. The annual mean wind speed for 33 ft onsite data
was 7.9 mph and 8.3 mph for Tampa for the period January 1, 1975 -
December 31, 1975. The annual mean wind speed for the ten~year data
period for Tampa was 8.7 mph. The frequency of calms based on 33 ft
data is 0.1 percent and for Tampa it is 5.6 percent for the period
January 1, 1975 ~ December 31, 1975. The NWS station wind speed sensor
has a starting threshold of approximately 3.5 mph as compared to 0.6 mph

for the Crystal River Climet wind speed sensor. The higher frequency of



calms at Tampa is attributed to the higher starting threshold of the

NWS wind speed sensor. Onsite meteorological data for the period January
1, 1975 = December 31, 1975 is considered to be climatically vepresenta-

tive of the area and of the dispersion of effluents.

Request 6

If recent onsite meteorological data are not available, or if the
meteorological measurements program does not meet the recommendations
and intent of Regulatory Guide 1.23...

Response

This item is not applicable to Crystal River.

Question 7

Describe airflow trajectory regimes of importance in transporting
effluents to the locations for which these calculations are made.

Response
The Crystal River plant is located on the west coast of Florida approximately
/000 ft inland from the shoreline. Figure 2-3 of the FSAR shows the general

(A2)

terrain for a S5-mile radius. In general, the area is flat with no
distinctive relief features that would cause an obstruction to the flow of
alr. Analysis of the annual wind roses indicates that 28.3 percent of the
time the air flow is from water to land (south-southwest clockwise through
west-northwest) for the period January 1, 1975 - December 31, 1975, which
compares to 31.3 percent of the time for the period January 1, 1972 -

Diienbae 31, 1972, 0%

Along cozstlines the primary topographic effect that would affect air flow
trajectory regimes is the differential heating that occurs between land and

water surfaces, resulting in a diurnal oscillation between onshore and




offshore flow only during weak pressure gradient winds. 1In the Florida

(A3) Studies

region, the sea breczes are most pronounced in spring and summer.
of the sea breeze in Flovida have shown that the sea breeze can penetrate

30 miles inlaud, but usually extends no more than 10 miles inland. The off-
shore flow that develops during the night under weak pressure gradient systems

is not as vigorous #nd as well formed as the daytime onshore flow.

Investigation of coastal diffusion has indicated that significant changes
occur in the diffusion rates of the atmosphere as the air passes from over~-
water to overland. Mechanical and thermal turbulence indiced by the surface
begins immediately at the shoreline and builds upward and inland. Studies
have shown that stable air from the water changes to neutral or unstable
conditions within a relatively short distance from the shoreline.(Aa) At a
distance of 4000 feet from the shoreline the entire tower (175 feet) would be
included in the boundary layer of all onshore flows and therefore representa-
tive of dispersion conditions for low level releases of effluents. For cases
of ground level releases, as in the Crystal River Nuclear Power Plant, down-
wind onshore flows can be characterized by overland diffusion rates. For
annual x/Q values, the straight-line air-flow model is considered conserva-

tive, particularly when terrain adjustmert factors are included.

Request 8

Provide a map showing the detailed topographical features (as modified
by the plant) on a large scale, within a 10-mile radius of the plant
and a plot of the maximum topographic elevation versus distance from
the center of the plant in each of the sixteen 22% degree cardinal
compass point sectors (centered on true north), radiating from the
center of the plant, to a distance of 10 miles.

Response

Topographical maps are included in Figures 2-2, 2-3, 2-14a, and 2-14b of the
FSAR. Cross section profiles are also given in Figures 2-13a, b, ¢, and d.
As discussed in FSAR Section 2.3.2.4, the topography in the area around the

site is extremely flat and featureloss.(Az)



Request 9

Provide the dates and times of radioactivity releases from intermittent
gsources by source location based on actual plant operation and, 1if
available, appropriate hourly meteorological data (i.e., wind direction
and speed, and atmospheric stability) during each period of release,

Response

There have been no releases, as the »o:ant is not yet operational.
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Direction

NNE

NE

ENE

ESE

SE

SSE

NNW

TABLE AS

FOR RESIDENCES WITHIN 5 MILES

’/

o ——

ance to Nearest

/

miles

miles

miles

miles

3 miles

miles

4
ﬂzéidence and Garden

/

miles;

mile

!
i
i
|
i

X/Q

(sec: M73)

5.2

4.3

87

)

1.0

4.2

4.4

6.2

5.1

X

X

X

1078

1078

1078

1078

1077

1078

1078

1078

1078

DIRECTIONS, DISTANCES AND METEOROLOGICAL PARAMETERS

9.3 x
8.7 x
1.5 %
8.2 %
3.7 =
P -

Sl 'R




TABLE A6
DISTANCES TO NEAREST SITE BOUNDARY, BY DIRECTION i

Distance Distance
Direction _(feet) Direction (feet)
N 4,397 S 9,049
NNE 4,515 SSW 7,812
NE 4,928 Sw 7,349
ENE 4,465 WSW 7,451
E 7,090 W 8,225
ESE 6,936 WNW 8,120
St 8,278 NW 5,341
SSE 9,823 NNW 4,567
A-19



Month

. January

February
March
April

May

June

July
August
September
October
November

December

Crystal River

TABLE A7

2 4. 3 )
(mph)

8.8

8.5

9.6

8.6

7.4

12

7.8

6.2

6.8

7.3

8.6

MONTHLY MEAN WIND SPEEDS AT THE 33-FT LEVEL
CRYSTAL RIVER AND TAMPA INTERNATIONAL AIRPORT, FLORIDA
(January 1, 1975 - December 31, 1975)

Tampa
a2 ft

(mph)
8.2
8.1
L
9.2
7.9
7.4
7.8

7‘2



TABLE A8
*
EVAPORATOR CONCENTRATE WASTE ANALYSIS

Activity

Radionuclide (Ci/yr) |

Co

I

Cs

Cs

Co

Mn

Cs

Fe

Nb

NOTE: Resin shipments from the Oconee Nuclear Station contained 757 Ci
of mostly Co-58 and Co-60. This is representative of B&W plants.

* ‘
This data is from the Oconee Nuclear Station for 1974 and 1is representative
of B&W plants.

58 105.0 |
131 58.9 %
137 23.9 i
134 15.3 i
60 7.3 ;

54 6.0
136 4.9 |

59 <0.2 %

95 <0.2
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Figure A-3 Crystal River 33-Ft.
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Figure A-4 (Cont.) Monthly Wind Roses

with Associated Mean

Wind Speeds for Tampa .

Florida (January 1, 1975~
December 21, 1975)
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APPENDIX B

JOINT FREQUENCY DISTRIBUTIONS OF WIND SPEED
AND STABILITY CLASS
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