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Mr. Frederick J. Shon, Member <t I We
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\In the Matter of T
LONG ISLAND LIGHTING COMPANY

(Shoreham Nuclear Power Station, Unit 1)%
Docket No. 50-322 g

Dear fembers of the Board:

By letter of April 25, 1978, the NRC Staff transmitted to the Atomic
Safety and Licensing Board members and the parties in this proceeding a
copy of the Commission's clarifying amendment to Table S-3 of 10 CFR
Part 51 effective on April 14, 1978 (43 Fed. Reg.15613). By that action,
the Commission amended Table S-3 to remove the value contained in the
Table for radon-222 and to clarify that Table S-3 did not include the
health effects from the effluents there described.

The effect of that Commission action was to render Table 5.25 and the
associated,/ text of Section 5.7 of the Shoreham Final EnvironmentalStatement in error for these materials were based on Table S-3 prior
to the Commissien's amendment. The Staff has updated both Table 5.25
and the text of Section 5.7 to reflect the Commission's action in
amending Table S-3 on April 14, 1978. Enclosed please find a copy of
the revised material which supersedes the material presented in the --t
Shoreham FES. .=

go_..

Sin. rely, - 'i

4) J Y'

')s

N chard K. Hoe ling
Counsel for NRC Sta~ff T

Enclosure as Stated I
'

cc (w/ encl . ):
~

See Page 2

-*/ Final Environmental Statement related to operation of Shoreham Nuclear
Power Station Unit 1, Long Is. land Lighting Company, October,1977,
NUREG-0285.
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Edward M. Barrett, Esq. ;.

Edward J. Walsh, Esq.
MHB Technical Associates
Howard L. Blau, Esq.

! W. Taylor Reveley, III, Esq. .'
Jeffrey Cohen, Esq. '

Irving Like, Esq. i.

Atomic Safety and Licensing Board I

Atomic Safety and Licensing Appeal Board
Docketing and Service Section ,

Mr. J. P. Novarro, Projact Manager !-
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'N Y# f5.7 URAN!UM-FUEL-CYCLE IMPACTS
:
*o.

On March 14. 1977 the Comeission presented in the Federal Recister (42 FR 1 . ann ---- %pp
interim rule regarding the environmental considerations of tne urantum fuel cycle. It " D''#

; effective through March 14. 1979* and revises Table 5-3 of Paragraph (e) of 10 CFR t 51.20.
In a subsequent announcement on April 14.1978 (43 FR 15613). the Commission further amended4

Table 3-3 to delete the numerical entry for the estimate of radon releases and to clarify that
the table does not cover health effects. The revised table. shown here as Table 5. replaces

-

Table 5.25 of the Shoreham FES. The interim rule reflects new and updated information relative
to reprocessing of spent fuel and radioactive weste management as discussed in NUREG-0116

! Envirotunental Survey of the Reorocessino and Weste Menacement Portions of the LWR Fuel Cycle
(Ref. 1), and MUREG-QZl6 (Ref. 2), which presents staff responses to comments on MUMth-Ull5.
The rule also considers other environmental factors of the uranium fuel cycle including aspects,

of s1ning and milling, isotopic enrictment. fuel fabrication, and management of low and high
level wastes. These are described in the AEC report WASH-1248. Environmental Survey of the
Uranitsu Fuel Cycle (Ref. 3).

Specific categories of natural resource use are included in Table 5-3 of the interim rule.
These categories relate to land use, water constanption and thermal effluents, radioactivereleases, burial of transuranic and hi j

portation and occupational exposures. gh and low level. wastes, and radiation doses from trans-
The contributions in Table S-3 for reprocessing, weste l

,

management, and transportation of wastes are maximized fo either of the two fuel cycles''

.

(uranium ocly and no recycle), that is, the cycle that results in the greater impact is used.

The following assessment of the environmental impacts of the fuel cycle as related to the
operation of the proposed project is based on the values given in Table S-3 and the staff's ,

analysis of the radiological impact from redon releases. For the sake of consistency, the
analysis of fuel-cycle impacts has been cast in terms of a sedel 1000 Ptfe light-water-cooled
reactor (LWR) operating at an annual capacity factor of 80%. In the following review and eval-
uation of the environmental impacts of the fuel cycle. the staff conclusions would not be
altered if the analysis were to be based on the not electrical power output of the proposed
project.

The staff's analysis and conclusions are as follows:

A. Land Use

The total annual land requirement for the fuel cycle supporting a model 1000 MWe LWR
is about 41 hectares (101 acres). Approximately 3 hectares (7 acres) per year are permanently
committed laed. and 38 hectares (94 acres) per year are temporarily committed. (A " temporary"
land commitment is a commitment for the life of the specific fuel-cycle plant, e.g., mill.
enrichment plant, or succeeding plants. On abandonment or decommissioning, such land can be
used for any purpose. "Perunnent" commitments represent land that may not be released for use'

after plant shutdown and/or decossissioning.) Of the 38 hectares per year of temporarily com-
'

mitted land 29 hectares are undisturbed and 9 hectares are disturbed.("m Considering common
classes of land use in the U.S.." fuel-cycle land-use requirements to support the model 1000,

MWe LWR do not represent a significant impact.
'

8. Water Use

The principal water-use requirement for the fuel cycle supporting a model 1000 MWe
LWR is that required to remove weste heat from the power stations supplying electrical energyi

to the enrichment step of this cycle. Of the total annual requirement of 43 x 100 m3 (11.373 x
,

'

10' gal), about 42 x 105 m3 are required for this purpose, assuming that these piants use once-
through cooling. Other water uses involve the discharge to air (e.g., evaporation losses int

process cooling) of about 0.6 x 10' m3 per year and water discharged to ground (e.g., eine
j drainage) of about 0.5 x 10' m3 per year.

*

The rule was originally effective through September 13. 1978, but the Casarission, in an action
effective Septemeer 14, 1978 extended the rule to this date.

"A r.otice of final rulemaking proceedings was given in the Federal Recister of May
'

26, 1977
(a2 FR 26987) that calls for aeditional pub 11c comment before adocuan or final modificationof the interim rule.

~

A coal-fired power plant of 1000 MWe capacity using strip-mined coal requires the disturbance '

of about 81 hectares (200 acres) per year for fuel alone.

)
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On a themel effluent basis, annual discharges from the nuclear fuel cycle are about
4% of the model 1000 W e LWR discharges using once-through cooling. The consumptive water use
of 0.6 x 106 m8 per year is about 21 of the model 1000 se LWR consumption using cooling towers.
The maximum consumptive water use (assuming that all plants supplying electrical energy to the
nuclear fuil cycle used cooling towers) would be about. 0% of the model 1000 We LWR consumptionusing cooling towers.i Under this condition, themel e"f?uents would be negligible. The staff

I finds that these combinations of thermal loadings and water consumption are acceptable relative
i to the water use and thermal discharges of the proposed project.

1
C. Fossil Fuel Consumotion

f Electrical energy and process heat are required during various phases of the fuel-'

cycle process. The electrical energy is usually produced by the combustion of fossil fuel at
conventional power plants. Electrical energy associated with the fuel cycle represents about
5% of the annual electrical power production of the model 1000 Ne LWR. Process heat is pri-

i merily generated by the combustion of natural gaa. This gas consumption. If used to generate
electricity, would be less than 0.3% of the electrical output from the model plant. The staff
finds that the direct and indirect consumption of electrical energy for fuel-cycle operations
are small and acceptable relative to the not power production of the proposed project.

D. Chemical Effluents

The quantittos of chemical, gaseous, and particulate effluents with fuel-cycle proc-esses are given in Table S-3. The principal species are 50x. NO and particulates. Based on
data in a Council on Enviroveental Quality report.* the staff finds that these emissions con-x

st1tute an extremely ses11 additional atmospheric loading in comparison with these emissions
from the stationary fuel combustion and transportation sectors in the U.S.. i.e., about 0.02%

-

of the annual national releases for each of these species. The staff believes such small
increases in releases of these pollutants are acceptable.

Liquid enemical effluents produced in fuel-cycle processes are related to fuel-
enrichment. -fabrication, and -reprocessing operations and may bc released to receiving waters.
These effluents are usually present in dilute concentrations such that only small amounts of
dilution water are required to reach levels of concentration that are within established stand-ards. Table S-3 specifies the flow of dilution water required .'or specific constituents.
Additionally, all liquid discharges into the navigable waters of the United States from plants
associated with the fuel-cycle operations will be subject to requirements and limitations set
forth in an NPDES permit issued by an appropriate state or Federal regulatory agency.

Tailings solutions and solids are generated during the milling process. These solu-
tions and solids are not released in quantities sufficient to have a significant, impact on theenvironment.

E. Radioactive Effluents
'

(sT

Radioactive effluents estimated to be released to the environment from reprocessing
and waste management activities and certain other phases of the fuel-cycle process are set forthin Table S-3.
dose commitment ** to the U.S. population.Using these data, the staff has calculated the 100-year involuntary envimnmental

These calculations estimate that the overall involun-
'

tary total body gaseous dose commitment to the U.S. population from the fuel cycle (excluding
reactor releases and the dose commitment due to redon-222) muld be approximately 400 man-rem
per year of operation of the model 1000 me LWR (RRY).;

Based on Table S-3 vnlues the additionalinvoluntary total body dose commitment to the U.S. population from radioactive liquid effluents
i

due to all fuel-cycle operations other than reactor operation would be approximately 100 man-remper year of operation.
Thus, the estimated involuntary 100-year environmental dose commitment

fuel cycle is approximately 500 man-rem (whole body) per RRY.to the U.S. population from radioactive gaseous and liquid releases due to these portions of the
'

I
t

*

The Seventh Annual Report of the Council on Environmental Quality. September 1976.
,

Fig-ures 11-27 and 11-23. pp. 238-239.
**

1

The environmental dose commitment (EDC) is the integrated population dose for 100 years. i.e.,
it represents the sum of the annual populatior, doses for a total of 100 years.; The po
dose varies with time, and it is not practical to calculate this dose for every year. pulation

_. -- - -..-. - - - . - . --

}|
_ _ _ _ _ _ _ _ _ _ _ _ _ - _ . __



__

'

.

t
_ _ _ .._ _. . - - . _.- -~

.
.

-. ,

s .

,

i

At this time Table S-3 does not address the radiological impacts associated with redon.
222 releases. Principal redon releases occur during mining and milling operations and, following
completion of mining and at11tng, as amissions from stabilized mill tallings and from unreclaimed

| open-pit mines. The staff has determined that releases from these operations per RRY are as
j follows:

| Mining: (during active mining) 4060 C1 (Ref. 4) ,

Mining: (unreclaimed open pit eines) 30 to 40 C1/yr (Ref. 5)
,

f ; Milling and Tallings: '

(duringactivemilling) 780 C1 (Ref. 6)

Inactive Tat 11ngs:to stabilization) (prior 350 C1 (Ref. 6)
~

Stabilized Tallings:
(several hundred years) I to 10 C1/yr (Ref. 6)

Stahf112ed Tallings: (after
several hundred years) 110 C1/yr (Ref. 6)

() The staff has calculated population dose casunitments for these sources of redon-222
using the RA8 GAD computer code described in NUREG-0002. Section IV.J of Appendix A (Ref. 7). The ,

results of these calculations for mining and milling activities prior to reclamation of own-pit * '

uranium mines and tallings stabilization are as follows:

Estimated 100-Year Environmental Dose ,

Commitment (man-rem) per Year of
|Radon 222 Releases Operation of the Model 1000 Mde LWR '

Lung (Bronchial ;Total Body Bone Eoithelium)
Mining 4100 C1 110 2800 2300

, Milling and active
t tallings 1100 C1 29 750 620

Total 140 3603 2900

When added to the approximately 500 man-rem total body dose commitment for the balance
of the fuel cycle the overall estimated total body involuntary 100-year environmental dose
commitment to the U.S. population from the fuel cycle for the model 1000 NWe LWR is approxi-

e

'

mately 600 man-rem. Over this period of time, this dose is equivalent to 0.00002% of the
,_ natural background total body dose of about 3.000.000.000 man-rem to the U.S. population.'

The staff has considered health effects associated with the releases of radon-?22. |
| including both the short-term effects of mining, milling and active tailings and the potential ;long-tern effects frem unreclaimed open-pit mines and stabilized tallings. After completion of,

active mining, the staff has assumed that underground mines will be sealed with the result that r

releases of radon-222 from them will return to background levels. For purposes of providing an
upper-bound impact assessment, the staff has assumed that open-pit eines will be unreclaimed ,

and has calculated that if all ore was produced from open-pit eines, releases from them would
{

;.

be 110 C1/ year per RRY. However, since the distribution of uranium are reserves available by '

conventional mining methods is 66.8% underground and 33.2 open pit (Ref. 8). the staff has
,

| !further assumed that uranium to fuel Lndts will be produced by conventional mining methods inthese proportions. This means that long-term releases from unreclaimed open-pit eines will be
0.332 x 110 or 37 C1/ year per RRY..

Based on the above. the radon released from unreclaimed open-pit sines over 100- and;

1000-year periods would be about 3700 C1 and 37000 Ci per RRY. respectively. The total dose
,

conseitsents for a 100-1000-year period would be as fo11cws:

3 *

Based on an annual average natural background individual dose conunf tment of 100 mrem and astabilized U.S. population of 300 million.

.

h

4

I
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Time Span Curies Population Oose Conwitments in Man-rem
Total Lung (Broncnial

Body Bone Eoithelium)

100 years 3.700 % 2,500 2.000.

| 500 years 19,000 480 13.000 11.000 |
1

j 1.000 years 37.000 960 15.000 20.000 [,

The above dose cesaritments represent a worst-case situation since no mitigating cir- |

cuestances are asstaned. However, state and Federal laws currently require reclamation of strip |,

and open-pit coal mines and it is very probable that similar reclamation will be required for '

uranium open-pit eines. If so long-ters releases from such mines should approach background
levels.

For long-term radon releases from stabilized tailings piles the staff has assumed !
that these tailings would emit. per RRY,1 C1/yr for 100 years.10 C1/yr for the next 400 years
and 100 C1/yr for periods beyond 500 years. With these assumptions. the cumulative radon-222
release from stabilized tailings piles per RRY will be 100 C1 in 100 years. 4,090 C1 in 500
years and 53.800 C1 in 1000 years (Ref 9). The total body, bone and bronchial epithelium dose
commitments for these periods are as follows:

Time Scan Curies Population Oose Coeuritments in Man-rom
Total Lung (Bronchial *

Body Bone Eoithel han)

100 years '100 2.6 68 56

500 years 4.090 110 2.800 2.300

1,000 years 53,800 1.400 37.000 30,000
,

Using risk estimators of 135. 6.9 and 22.2 cancer deaths per million man-rom for total
body, boae and lung exposures, respectively, the estimated risk of cancer mortality due to min.

{ing, milling and active tallings emissions of redon-222 would be about 0.11 cancer fatalitiesper RRY. When the risk due tu redon-222 emissions from stabilized tallings over a 100-year
release period is added, the estimated risk of cancer mortality over a 100-year period is

,

iunchanged. Similarly, a risk of about 1.2 cancer fatalities is estimated over a 1000-yearrelease period per RRY. When potential redon releases from reclaimed and unreclaimed open-pit
,

mines are included, the overall risks of redon induced cancer fatalities per RRY would range asfollows:,
,

0.11-0.19 fatalities for a 100-year period
(
\.s) 0.19-0.57 fatalities for a 500-year period '

1.2 -2.0 fatalities for a 1000-year period
!

To illustrate: A single model 1000 MWe LWR operating at an 80% capacity factor for
30 years would be predicted to induce between 3.3 and 5.7 cancer fatalities in 100 yeau 5.7
and 17 in 500 years, and 36 and 60 in 1000 years as a result of releases of redon-222.,

, >

These doses and predicted health effects have been cosmared with those that can be'
expected from natural-background emissions of redon-222. Using data from the National Council
on Radiation Protection (MCRP. Ref.10), thy sverage radon-222 concentration in air in the, '
contiguous United States is about 150 pCl/m , which the NCRP estimates will result in an annual
dose to the br9nchial epithelium of 450 ares. For a stabilized future U.S. population of 300
million, this represents a total lung dose commitment of 135 million man-rem per year. Using
the same risk estimator of 22.2 lung cancer fatalities per mi'11on man-fung-run used to credict
cancer fatalities fnr the model 1000 MWe LWR, estimated lung cancer fatalities alone from

,

background radon-222 in the air can be calculated to 'e about 3000 per year or
'

| 300,000 to
3.000.000 lung cancer deaths over periods of 100 and 1,000 years, respectively. ,

' t

In addition to the redon-related potential health effects from the fuel cycle, other
nuclides produced in the cycle, such as carbon-14, will contribute to population exposures.'

It
is estimated that 0.08 to 0.12 additional cancer deaths may occur per RRY (asstasing that no cure
or prevention of cancer is ever develooed) over the next 100 to 1000 years, respectively, from

4

exposures to these other nuclides., ,

,

The latter exposures can also be compared with those from naturally-occurring terres-
{ trial and cosmic-ray sources. These average about 100 mrem. Therefore, for a stable future

|

I
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population of 300 million persons, the whole-body dose comitment would be about 30 million
man-rem per year or 3 billion man-rem and 30 billion man-rem for periods of 100 and 1000 years,
respectively. These dose commitments could produce about 400,000 and 4,000,000 cancer deaths
during the same time periods. From the aoove analysis the staff concludes that both the dosei cosmitments and health effects of the uranium fuel cycle are insignificant when compared to'

dose comunitments and potential health effects to the U.S. population resulting from all natural
i background sources.

I F. Radioactive Wastes

The quantities of buried radioactive waste material (low-level, hit n-level, and
transuranic wastes) are specified in Table S-3. For low-level waste disposai at land burial
facilities, the Cosumission notes in Table S-3 that there will be no significant radioactive
releases to the environment. For high-level and transuranic wastes, the Corsnission notes that
these are to be buried at a Federal Repository, and that no release to the environment is
associated with such disposal. NUREG-0116 (Ref.1), which provides background and context for
the high-level and transuranic Table 5 3 values established by the Commission, indicates that
these high-level and transuranic wastes will be buried and will not be released to the biosphere.
No radiological environmental impact is anticipated from such disposal.

G. Occupational Dose

'

The annual occupational dose attributable to all phases of the fuel cycle for the
model 1000 MWe LWR is about 200 man-rem. The staff concludes that this occupational dose will
not have a significant environmental impact. -

H. Transportation

The transportation dose to workers and the public is specified in Table S-3. This
dose is small and is not considered significant in comparison to the natural background dose.

I. Fuel Cycle

The staff's analysis of the uranium fuel cycle did not depend on the selected fuel
cycle (no recycle or uranium-only recycle), since the data provided in Table S-3 include maximum
recycle option impact for each element of the fuel cycle. Thus, the staff's conclusions as to
acceptability of the environmental impacts of the fuel cycle are not affected by the specificfuel cycle selected.
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