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This final environmental statement was prepared by the U.S. Nuclear Regulatory Commission staff.
,

The major issue addressed by this environmental statement was the occupational radiation exposure associated
with the proposed Steam Generator Repair Program for Unit 1 of the Surry Power Station.

Fcr further information regarding this environmental review, contact:

Don Neighbors, Project Manager
Of fice of Nuclear Reactor Regulation
U. S. Nuclear Regulatory Commission
Washington DC 20555
(301) 492-7037

A8STRACT

Th:n staff has considered the environmental impacts and economic costs of the proposed steam generator repair at
Surry Power Station. Unit 1. In response to a Commission oroer the staff has focused this statement on the
occupational radiation exposure associated with the proposed Unit I repair program and on alternatives to reduce
this exposure. The staff has concluded that the proposed repair will not significantly affect the quality of
th2 human environment. Furthermore, any impacts from the repair program are outweighed by its benefits.
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SUMMARY

In a letter dated August 17, 1977, Virginia Electric and Power Company (VEPCO) proposed to repair the steam
gtnerators in Units 1 and 2 of the Surry Power Station (the Station) (Sect. 2.1). The Nuclear Regulatory
Commission staff (the staff) determined that the proposed program would require amending VEPCO's operating
licenses for the station, and on October 27, 1977, a Notice of the Proposed Issuance of Amendments to the
licenses was published in the Federal Register. The staff issued a Safety Evaluation Report on the proposed
program in December 1978 and an Environmental Impact Appraisal and Negative Declaration in January 1979
(Sect. 2.2). Three petitions regarding the program were received and three Director's decisions on these
petitions under 10 CFR 2.206 were issued denying the requests. The Nuclear Regulatory Commission (the
Commission) reviewed these decisions and issued a memorandum and order directieg the Staff to expeditiously
prepare and issue an environmental impact statement on the proposed repeir at Unit 1 (Sect. 2.3 and Appendix A).

The major issue in this environmental review is the occupational radiation exposure that the Unit I repair
program will entail (Sect. 2.3).

The staff comparatively evaluated the environmental impacts of the proposed program and the following
alternatives to the total program and alternatives within the program:

(1) Continuation of the present mode of operation

(2) Shutdown and replacement of the unit with a generating plant of different design
'

(3) Decontamination of the steam generatos. aefore cutting

(4) Retubing the existing steam generators

(5) Complete rep'.acement of the steam generators

(6) Shorter-tera s,torage of degraded steam generators before removal from site

(7) Inmediate intact shipment offsite

(8) Immediate cut up and shipment offsite

(9) Chemical decontamination followed immediately by cut-up and shipment offsite

The staf f found none of the alterratives to be obvioutly superior to the proposed program. Furthermore, the
staff has concluded that the proposed program will not significantly affect the quality of the human environment.
The staff has also concluded that any impacts from the proposed repair program are outweighed by its benefits
(Sections 4-6).
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1.0 PURPOSE OF THIS ENVIRONMENTAL STATEMENT
(
.

i This environmental statement was prepared in response to a Memorandum and Order by the it. S. Nuclear Regulatory
) Commission, dated March 4,1980, in the matter of Virginia Electric and Pown Company (!urry Power Station,
i Units 1 and 2). A copy is included in this document as Appendix A.
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2.0 BACKGROUND

2.1 HISTORY OF TUBE DEGRADATION IN STEAM GENERATOR $

Since the Surry Units began generating power in 1972 and 1973, they have experienced a history of excessive tube
degradation in the steam generators, resulting in the condition la which approximately 24 percent of the tubes
in Unit 1 and about 21 percent of the tubes in Unit 2 were plugged to prevent the transfer of radioactivity from
the primary coolant to the steam system.

The tube degradation is ascribed to a corrosion related phenomenon called " denting," which involves the buildup
of corrosion products in the crevices between the Inconel-600 heat exchanger tubes and the carbon steel tube
support plates. As the corrosion product volume expands, the tubes are " dented," and occasionally develop
Icaks. The plugging of the damaged steam generator tubes affects the thermal and hydraulic performance of the
sttam geterators. Although the Unit 2 steam generators have been repaired, the degradation and resultant
plugging cf the tubes in the Unit I steam generators is continuing, and will soon result in serious and
sxpensive operating restrictions such as derating. Another consequence of the tube degradation is the increased
occupatforil exposure to radiation received by workers during the augmented inspection and plugging operations
riquired on the steam generators because of their degraded condition.

Tha licensee's proposal to eliminate the tube degradation problem is described in detail in Reference 1 " Steam
Generator Repair Program, Surry Power Station, Units 1 and 2," consisting of the original submittal dated
August 17, 1977, with revisions dated December 2, 1977; April 21, June 2, June 13, June 30, September 1,
October 25,' and November 10, 1978.

2.2 THE STAFF'S INITIAL ENVIRONMEriAL REVIEW

In accordance with 10 CFR $50.59 cf the Commission's regulations, a licensee seeking to make a change in the
Tschnical Specifications or a cha#ge in the facility involving an unreviewed safety question must submit an
<pplication for an amendment to % e license. On August 17, 1977, VEPC0 submitted a request for NRC review and
approval required in order to repair the steam generators at the Surry Power Station, Units 1 and 2. It was
determined in accordance with ?J CFR 650.59 that such a program would involve an unreviewed safety question and,
therefore, would require an anendment of VEPCO's Facility Operating License Nos. OPR-32 and DPR-37 for the Surry
plant. In accordance with 10 CFR 92.105, a Notice of the Proposed Issuance of Amendments to the licenses at
issue was published in the Federal Register on October 27, 1977 (42 FR 56652). The Notice was also available.

for public inspection in the Commission's Public Document Room and at the local public document room at the Swem
Library, College of William and Mary, W1111amsburg, Virginia. This Notice provided an opportunity for
interested persons to request a hearie., / November 28, 1977. No requests for a hearing were received in
rssponse to that Federal Register notice."

To determine whether an environmental impact statement for the proposed repair program was warranted, the staff
prIpared an environmental impact appraisal.

In order to provide an independent basis for evaluating the radiological impacts associated with the repair of
I degraded steam generators at large pressurized water reactors (PWR's) we contracted with Battelle Pacific
| Northwest Laboratories (PNL) to perform a generic radiological assessment of the steam generator repair and

disposal operations. This assessment has been published in an NRC report.2 NUREG/CR-0199, " Radiological
Assessment of Steam Generator Removal and Replacement."

!

Information useful to the environmental review was also obtained from f$e NRC staff's Safety Evaluation Report
(SER)8 cn tN tepair project, particularly the sections evaluating (1) tre measures to reduce corrosion, (2) the

i

| As low As is hasonably Achievable (ALARA) considerations, and (3) the radiological consequences of postulated
(ccidents.j

I

Mhe Atomic Safety and Licensing Board constituted to review requests for a hearing under
the October 27, 1977 Federal Reaister Notice provided the Commonwealth of Virginia the
opportunity to file a request for a hearing up to 10 days after issuance of the Staff's
Safety Evaluation Report which was issued on December 15, 1978. On December 20, 1978,
the Commonwealth stated it would not request a hearing..

2-1



Based on the Environmental Impact Appraisal, the staff issued a negative declaration on January 19, 1979, in
which it " concluded that an environmental impact statement for this particular action is not warranted because
the action will not significantly affect the quality of the human environment."

On the same day, Amendment Nos. 46 and 47 were issued to Facility Operating License Nos. DPR-32 and DPR-37,
approving the proposed steam generator repair program, subject to the following conditions:

(1) All fuel shall be removed from the reactor pressure vessel and stored in the spent fuel pool.

(2) The temporary containment and ventilation systems shall be operating for all cutting and grinding opera-
tions involving components with removable radioactive contamination >2200 DPM per 100 cm2

(3) The health physics program and procedures which have been established for the steam g6nerator repair pro-
gram shall be implemented.

(4) Progress reports shall be provided at 60-day intervals from the start of tre repair program and due 30 days
af ter *: lose of the interval with a final report provided within 60 days af ter rompletion of the repair.
These r(oorts will include:

(a) A su m ry of the occupational exposure expended to date using the format and detail of Table 5.3-1 of
the report entitled " Steam Generator Repair Program."

(b) An evaluation of the effectiveness of dose reduction techniques as specified in Chapter 6 of the
report entitled " Steam Generator Repair Programs" in reducing occupational exposures.

(c) An estimate of radioactivity re! eased in both liquid and gaseous effluents.

(d) An estimate of the solid radioactive waste generated during the repair effort including volume and
radioactive content.

2.3 ACTIONS UNDER 10 CFR 2.206*

By letter dated December 29, 1978, Mrs. June Allen on behalf of the North Anna Environmental Coalition requested
that the Nuclear Regulatory Commission prepare an environmental impact statement on the Virginia Electric Power'

Company's proposed steam generator repair program at the Surry Power Station and hold a Show Cause hearing on
this proposed program. This letter was filed pursuant to 10 CFR $2.206 of the Commission's regulations.

In the Director's Decision issued on February 1, 1979, the request was denied.

By letter dated February 20, 1979, the Environmental Policy Institute requested that the Nuclear Regulatory
Commission prepare an environmental impact statement on tne Virginia Electric Power Company's proposed s' am
generator re .ir program at the Surry Power Station and hold a Show Cainn hearing on this proposed program.r
This letter was filed pursuant to 10 CFR $2.206 of the Commission's regulations.

In the Director's Decision issued on April 4, 1979, this request was denied.

By petition dated April 18, 1979, Mr. James B. Dougherty on behalf of four citizen's oroups: Potomac Alliance,
Citizen's Energy Forum, Inc., tha Virginia Sunshine Alliance, and Truth in Power, Inc. requested that:

|

1. The Commission shall suspend VEPCO's Operating ficense No. DPR-37 and order that the Surry steam generator
replacement project be brought to an immejiate halt.

2. The Commission shall direct the Director of Nuclear keactor Regulation to serve upon VEPCO an Order to Show
| Cause at a public hearing why Operating License No. DPR-37 should not be suspended pending performance of

the enviromental studies ano ciber relief described below.

3. The Commission shall direct the NRC staff to prepare an environmental impact statement addressing the Surry
| project.
|
' 4. The Commission shall direct the NRC staff to prepare a programmatic environmental impact statement addres-

sing the cumulative enviros.; *ntal impacts and the long-range poif ty implications of current and future
steam generator-replacement and repair projects.

" Article 10 CFR 2.206 states that any person may file a request for the Director of Nuclear Rer tor Regulation to
institute a proceeding to modify, suspend, or revoke a license, or for such other action as me be proper,

-
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5. The Commission shall prohibit the NRC staff from reinstating Operating License No. DPR-37 or permitting
further progress on the Surry steam generator replacement program until it has fully reviewed and satisfied
its obligation under the following sections of the regulations, including making available an opportunity
for a public hearing:

(a) 10 CFR $20.302, requiring NRC approval of proposals to dispose of nuclear waste;

(b) 10 CFR $50.82, requiring NRC approvil of proposals to dismantle nuclear power plants; and

(c) 10 CFR $20.1(c), requiring occupational radiation exposures to be maintained as low as is reasonably
achievable.

6

6. The Commission shall prohibit VEPCO from making any modification to the Surry facility resulting in dis-
charges into navigable waters until it has obtained from the Commonwealth of Virginia an NPDES permit or an
amendment to its current NPDES permit for the Surry plant, as required under, e.g., g5301 and 402 of the
Federal Water Pollution Control Act, 42 U.S.C. 551311 and 1342.

7. The Commission shall prohibit the staff from approving any modification of the Surry facility resulting in
discharges into navigable waters untti it has received from the Commonwealth of Virginia the certification
required under $401 of the Federal Water Pollution Control Act, 42 U.S.C. 51341.

8. The Commission shall notify all Atomic Safety and Licensing Boards, as appropriate, of the abc. actions
and shall prohibit the issuance of any permit, license, or amendment thereto allowing the replacement or
repair of steam generators pending the completion of the environmental impact statements and other studies
described above.

Th2 Secretary of the Commission directed the staff on May 22, 1979, to treat this petition under 10 CFR 62.206
of the Commission's regulations. Notice that the petition was being treated under 10 CFR 2.206 was published in
th) Federal Register, 44 Fed. Reg. 36522 (June 22,1979).

In the Director's Decision issued on October 24, 1979,1s the requests of this petition were denied also.

ThJ Commission conducted a sua sponte review of the three Director's decisions, on the issue of the need for an
cnvironmental impact statement regarding the proposed repair. In a Memorandum and Order issued on March 4,
1980, the Commission identified the occupational radiation exposure as the only adverse environmental impact
associated with the repair program that might be considered significant, stated that it was unable to determine
whIther the environmental impact is significant, and therefore directed the staff to expeditiously prepare and
issue an environmental impact statement on the proposed repair at Unit 1. -(Repairs at Unit 2 are ccepleted.)

2.4 MAJOR ISSUE

The major issue is the occupational radiation exposure associated with the proposed repair of the degraded steam
generators of Unit 1.

,
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3.0 DESCRIPTION OF THE PROPOSED REPAIR METHOD

A drawing showing the principal parts of the typical steam generator is presented in Figure 1. Figure 2 shows
the regions where the main cuts are proposed to remove the degraded steam generator. It shows also the
ridiation levels in these regions for Unit 2. A brief description of VEPCO's proposed repair procedure follows.

In preparation for the repair of the steam generators, all of the fuel will be removed from the reactor core
and placed in the spent fuel pool. Then one of the three steam generators will be cut out of the reactor
systen. Present plans are to cut through the inlet and outlet reactor coolant piping, and through the steam
line piping and feedwater piping. The steas, generator wall will be cut on the transition zone between the
lower assembly and the larger diameter upper shell assembly. The upper assembly will be lifted off and stored
inside the containment vessel. The lower assembly will be lifted by crane from its support, tipped on its
side, and transported out of the containment through the equipment hatch, it will then be transported to the
concrete vault where it will be stored until the station is decomissionert. The replacement lower assembly
will be transported into the containment and placed on its support. The old upper assembly, after some
rafurbishment, and the new lower assembly will be welded together in the field. The piping mentioned above
will be welded to the repaired steam generator.

The same procedure will be folltw d for the other two steam generators. It is anticipated that the unit will
ba out of service for about six monLa

A number of changes (see Sections 2.3 through 2.7 of Reference 1) have been made in the materials, the design
and the operating procedure for the replacement steam generators to assure that the corrosion and dentir.g
problems will not recur. Among the more important of these changes are (1) using All-Volatile-Treatment
chemistry control in the secondary system from the beginning of operation, (2) using corrosion resistant SA240i

Type 405 ferritic stainless steel rather than carbon steel for the support plate material, (3) thereally
tresting the inconel 600 heat exchanger tubes for better corrosion resistance, and (4) using a broaches hole
patte n with a quatrefoil design in the support plates rather than separately drilled flow holes to minimize
th2 accumulation of corrosion products where the tubes pass through the plates. The staff's review of the
Expected effects of the proposed changes is presented in detail in the introductory section of the SER3 for the
ripsir project. We have concluded in the SER that the new steam generator design incorporates features to
ellainate the potential for the various forms of tube degradation observed to date.

Thi licensee proposes to store the degraded steam generator lower assemblies for the life of the plant in an
above ground concrete structure with walls about 3 feet thick." The structure will be sealed against water
intrusion, but is provided with an internal sump to collect any water which may get in by means such as
condensation. Ventilation to allow for ther. al expansion and contraction of the air inside the structure is
provided through high efficiency particulate air ffiters. Several removable 2-inch plugs will be provided to
pirait the conduct of radiation surveys without entering the structure.

The method of ultimate disposal will be decided when the reactor itself is scheduled for decommissioning.

E ' steam generatcr lower assembly from Unit 2 has been shipped to Hanford for examination and research.
T>t environmental effects of the shipment of that assembly, upon which the repair effort is not dependent,

- we e separately assessed by DOE (00E/EA-0102 dated March,1980).
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4.0 ENVIRONMENTAL IMPACTS OF STEAM GENERATOR REPAIR PROJECT

This assessment of impacts was performed for Surry Power Station Units 1 and 2.

4.1 RADIOLOGICAL ASSESSMENT

4.1.1 Occupational Exposure

The generic radiological assessment of steam generatar repair, prepared for u.a NRC by PNL and reported in
NUREG/CR-0199, provides an upper bound estimate of the occupational doses and off-site radiological releases
associated with the repair of steam generators at a large PWR. The conservatisms in PNL's methods of assess-
ment, described below, provide the opportunity to reduce occupational doses for the repair operations in
specific cases considerably below the generic estimates in NUREG/CR-0199.

TM PNL generic estimates of occupational exposure (man-rem) were derived by multiplying maintenance activity
man-hours by exposure rates (rem / hour) for the repair activities. Maintenance activities were develcped by PNL
as a composite of the work descriptions for removal and replacement of the steam generators at Strry and Turkey
Point as determined by VEPC0 and Florida Power and Light Company. Man-hour estimates for each activity were
developed by PNL based on prior experience with similar activities, using standard estimating techniques.
Exposure rates were based on information from several sources including data from measurements made at several
operating PWR's including the Surry Units. PNL usually selected exposure rate values on the high end of the
range of values measured at the several plants.

The generic estimate of the total collective occupational whole body dose for the repair of three steam
generators" was presented in NUREG/CR-0199 as a range of values, 3380 to 5940 man-rem. Both ends of this range
were conservatively estimated and represent upper bound values. The upper value, 5840 man-rem, was estimated
assuming no credit for dose saying techniques. The lower value, 3380 man-rem, was estimated taking credit only
for three dose reduction methods: (1) shielding by raising the steam generator water level, (2) using a limited
amount of remote tooling, and (3) increasing the source-to-receiver distance. VEPCO's total estimate of 2070
man-rem per unit at Surry included not only these dose reduction measures but also measures such as additional
temporary lead shielding, local decontamination, pre-job planning and pre-job training. The dose reduction
procedures proposed by VEPC0 are discussed in more detail in our SER.3

In view of the above discussion, the lower end of the generic range, 3380 man-rem, is the appropriate estimate
for comparison with VEPCO's estimate of 2070 man-rem per unit. A summary comparing VEPCO's estimates with our
g:neric estimates in NUREG/CR-0199 for the four main phases of the project is given in Table 4.1.

Table 4.1
Comparison of Occupational Collective Whole Body Dose Estimates

Phase NRC Generic Estimate VEPCO Estimate Unit 2 Actual
Dose, man rem / unit Dose, man-rem /unH Dose, man-rem / unit

Preparation 450-810 599 344
Removal 1100-1700 599 602
Installation 1800-330 877 927
Storage 30 35 5

Additional Task and
Personnel Categories 262

Total 3380-5840 2070 2140

Thi discrepancies between the detailed estimates are accounted for by the same factors discussed above for the
total estimates. VEPCO's calculations of doses used commonly accepted practices for calculating doses ud took
into account the dose redcction measures proposed to maintain doses As Low As Reasonably Achievable (ALARA),
including local decontamination, temporary lead shielding, pre-job planning, pre-job training and use of remote
tools where practicable. In Section 6 of Reference 1 VEPC0 has documented its consideration of the guidance
with regard to ALARA issues in Regulatory Guide 8.8, Ruision 2.4 We have reviewed VEFCO's treatment cr ALARA
issues in detail in Section 4 of the SER.3 We concluded that VEPCO's efforts to maintain occupational doses
ALARA during the repair effort are reasonable.

"Each Surry unit has three steam generators.

4-1
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In swunary, the above discussion shows that the differences between the lower generic estimate (3380 san ree per
;'

unit) and VEPCO's estimate (2070 man-ree per unit) can te reconciled by (1) the use of lower dose rates seasured
i

at Surr; in the VEPCO estimate and (2) the use of more dose reducing seasures by VEPCC than in the generic
estimate. We therefore conclude that VEPCO's estimate of 2070 san-ree is a acre realistic estimate ttan 3130

, san-ree for the repair of the steam generators in one Surry unit. Consequently, in the remainder of this
4

appraisal, we have used 2070 man-ree per unit as the occwational dose for the steam generator repair work at
Surry.

The replacee-nt of the 3 generators in Surry Unit 2 was completed in 37 weeks in 1979. The total occwational
dose received by workers at Surry unit 2 during the repair program was 2140 sacree. The dose rates at Surry t

bnit I have been 30-40 percent higher than at Unit 2 Ho=ever, VEPC0 believes that their experience from cce-
pleting the Unit 2 repair program =111 allow thee to do a sore effective job of saintaining ecosures ALARA on
Unit 1. Therefore, VEPCO believes that its original estimate of 2070 sacree per unit is reasonatie fer Unit 1.
be followed the work at Unit 2 closely and we agree that 2070 sam ree is a reasonatie estimate for Unit 1.
(Even if Unit I doses proved to be 30-40 percent higher than for Unit 2, the tasic arguments presented in the

' folicwing paragraphs would still be valid.)

To put into perspective the occupational doses to be incurred in repairing stene generators, it is helpful to
compare these doses (1) with those expected from the normal operation of nuclear plants, (2) with the projected

; long-tere san-ree saving resulting from stene generator repair and (3) with d:ses received free nat.ral back-
| ground radiation.

t
'

Although the AEC was starting to compile occwational exposure estimates for nuclear power pla9t cperation at
the time tnat the Surry 1 and 2 FES .as prepared in 1972, such esposures were not s;ecifically considered in the
Surry I and 2 FES.

a

In recent environmental statements for te nuclear power plants, we have provided an estimate of 500 man ree per
reactor unit as the average annual occwational dose. This average is the annual average over the life of the
plant (30-40 years). This estimate is based on reported data free op rating power reactors; a summary of that
data is provided in Table 4.2 That data show that 500 san-ree per rea; tor unit per year is roughly the average
of the wide range of doses incurred at all light water cooled reactor units over several years. The aeovnt ofi

'

dose incurred at any single reactor unit in a year is highly dependent on the amount of major saintenaxe per-
formed that year. Every year several units require scoe itees of sajor saintenaxe which result in doses for
those units well above the average of 500 man-ree. These doses are tr41uded in the average and we do not

| consider them to be significant deviations from the average. Simply put, the stene geaerator repair progran is
major saintenance which will result in an annual dose for Unit I above the average. However, as Table 4.2
shows, the 207o sacree is within the historical range of doses about the average for one unit in a year.

; Taele 4.2

Occupational Dose at U.S. Licht water teactors
(san-res per reactor unit)

i

Year average M. Mich

1975 475 21 2022
,

; 1976 499 74 2643

j 1977 570 87 3142

{ 1978 497 158 1521
.

!
; Since we consider the impacts of the average annual occupational dose (500 man-ree) over the life of a reactor
| to be acceptable, we conclude that the one-time occwational dose (2070 man-ree) associated =ith repair of the

stema generators at each Surry unit cannot in itself represent an unacceptable environmental f acact.,

In 1975,1976, and 1977. =crkers at Surry Units 1 and 2 received = tole Scdy deses of 638 san-ree,81237 man-res 3

and 1410 san-ree e respectively, daring the inspection and plugging of degraced stene generator tees. The
total occupational doses for the too units were 1649 san-ree in 1975, 3163 san-ree in 1976, ax 2416 sacree in'

] 1977.5 These doses are higher than the 570 man-ree per year average for U.S. light mater reactors in 1977. We
concluded in the SER that the proposed repair would eliminate the potential for tre kinds of t2e ce;radation
observed to date. Based on our experience with plants =lthout severe denting problees and the staf f conclusion -
regarding corrosion reduction, doses cue to the inspection aM p1LQging of degraded t2es would te markedly
reduced, and we conclude that occupational ecosure af ter the repair mill te redced by hundreds of sacree per,

year for the two units. This would result in total occupational e90sures at Surry approaching more closely the
national average value for light wate reactors (500 man-ree per reactor year), we further conclude that the
dose savings of hundreds of san-ree per year would over a period of years tend to offset the insediate one-time
dose of 4140 san-ree for repairing the sin steam oenerators in both units.

.
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WEPCO has estimated that the af ter-repair occupational dose for the inspection and repair of degraded steam
generator tubes will be reduced to 25 man-rem per year for the two Surry units. Although the 25 man-rem per
ysar appears to be a reasonable number for Regulatory Guide 1.83 inspections, we have conservatively estimated a
higher value of 100 man-rem per year to account for additional inspections which may be performed to check the
initial performance of the improved steam generators and to correspond more closely to recent industry experience.

The saving of occupational exposure resulting from the repair effort may be estimated by subtracting the
sstimated annual dose af ter repa!r from the observed annual dose before repair. The doses of 1287 man res ir.
1:176 and 1410 man-rea in 1577 are considered representative of exposures related to steam generator operation
before repair. The 638 man-rem dose in 1975 is not representative of operation with degraded steam generators
bicause significant tube degradation was not observed f n Unit 1 until September 1975 and in Unit 2 until January
1976. Subtracting the after repair dose of 100 man-rem from the before repair range of 1287 to 1410 man-rem
Icads to a saving of 1187 to 1310 man-rem per year. At these rates of saving, the 4140 man-rem cost of the*

repzir would be offset in 3 to 4 years.

Operating experience at the Surry plant over the last three years demonstrates that the steam generators can
continue to operate with the degraded tubes plugged, but frequent inspection and plugging as performed during
the last three years would be required to assure that the integrity of the steam generators would t,e maintained.
At the current rate of tube plugging, about three percent per year, it is the staf f's judgment that, with con-
tinued inspections and plugging, Unit 1 could continue to operate for some period and, even if reduced power

,

were required, the economic balance would favor continued operation of the unit, as opposed to decommissioning.
;

On the other hand, continued degradation of the integrity of a major component, such as steam generators,i

rssults in continued small reductions in overall safety margins.

This potential has been carefully considered on the basis of the results of each inspection over the past four1

ysars. While these margins remain acceptable, any continued degradation would require continued careful assess-
ment to assure that degradation does not become excessive.

The average annual dose to an individual due to natural background radiation in the United States is roughly 0.1
However, there are very broad variations in the average dose due to a number of factors such as altituderem.

tbove sea level and local geologic formations. As altitude increases, the dose rate from cosmic radiation
(radiation from space) increases. Because Denver, Colorado, for example, is at a much higher altitude than
t!sshington. 0.C. , the average natural background dose in Denver is roughly 0.08 rem per year larger than in
t|ashington. Multiplying 0.08 rem per year times 50 years (a conservative estimate of average lifespan) yleids
th2 result that an individual would receive 4 rec more dose from a lifetime of exposure to natural background
rtdiation in Denver than would be received from living in Washington. The estimated Surry repair program dose
of 4140 man-rem for both units will be spread over at least 2000 workers over a two year period (probably
bttween 2500 and 3500 workers). Therefore, the average dose to a worker for this project will be roughly 2
rem - half of the variation in natural background radiation described above.

In a different view, 2000 people living in Denver would receive an aggregate of 8000 more man rem from their
lifatimes of exposure to natural background than 2000 people living in Washington, D.C. Clearly the people of
Denver consider their exposure to natural background radiation to be acceptable; if they did not, they would all'

| move away from Denver. Taking this view a step further, it is noted that practically no one wculd even consider
the increase in dose as a negativt factor in his decision to movs from Wnhington to Denver. Therefore, we

| conclude that based on a comparison with doses due to natural background rv'stion, the estimated dose for the
i

stsam generator replacement represents an insignificant and societally acceptable impact.

We calculate that 4140 man-rem, the occupational dose estimate to replace the steam generators at both units,
correspands to a risk of less than otie premature fatal cancer. We also calculate that 4140 man-rem corresponds
to a risk of one genetic effect to the ensuing five generations. These risks are based on risk estimators
derived in the BEIR report" from data for the population as a whole. For a selected population such as is
Ilk 21y for the exposed workers involved in the repair program consisting mainly of males in age range from 20 to

|

I 40, these risks would tend to be somewhat less. These risks are incremental risks, risks in addition to the
normal risks of cancer and genetic effects we all face continuously. For a population of 2000 these w eal'

risks would result in 300-400 cancer deaths and 100-150 genetic effects (genetic effects are genetic diseases or
malformations).

In summary, the staff has drawn the following conclusions regarding occupational radiation exposure. VEPCO's
astimate of 2070 man res per unit for the repair of the steam generators is reasonable. This dose falls within
the normal range of annual occur 3tional doses which have been observed in recent years at operating reactors.

8 concludes that VEPCO is taking the necessary steps to insure thatOur review in the Safety Eval u ton Report
cccupational doses will be maintained ALARA. The renovation of the steam generators will lead to occupational
dass reductions of hundreds of man-rem per year. These dose savings over a period of several years will out-
weigh the immediate large one-time dos? resulting from the repair operation.

The doses to the work force as a whole and to the average worker will be within the variations in lifetime d9ses
due to natural background radiation in the U.S.

The individual risks associated with exposures involved in the repair program will be controlled and limited so>

as not to exceed the limits set forth in 10 CFR Part 20 for occupational exposure. These Ifmits are intended to'

cssure that the hazard to any exposed individual is extremely small.
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The additional health risks due to these doses over normal risks are quite small, less than one percent of |normal risks to the project work force as whole.

For the foregoing reasons, the Staff concludes that the environmental effect due to occupational radiation
exposure is insignificant and acceptable, and in any case the proposed repair program will reduce occupationd
esposure in the long run.

4.1.2 Public Radiation Exposure

Before VEPCO began the steam generator replacement work at Surry Unit 2, our analysis of the gaseous and liquid
releases of radioactivity from the plant site during the project was based on (1) the generic report.2
NUREG/CR-0199, prepared by Pacific Northwest Laboratories (PNL) and (2) estimates made by VEPCO.3 The PNL
estimates were intended to be upper-bound values, based on conservatively high estimates for each type of
release. The VEPCO estimates were based on the specific equipment design and proceduras to be used at Surry.

Table 4.3 presents the NU1EG/CR-0199 estimates 2 and VEPCD's estimates 8 of the radioactive effluents which will
be released as a result of the repair effort. Table 4.3 also presents Surry's reported average radioactive
effluent releases for 197682 and 1977,8 and the annual average radioactive effluent release estimates presented
in the Surry FES.7 Table 4.3 shows that the releases esti?ated by VEPCO and the generic report for the repair
effort are much lower (except for the airborne particulates) than the S c ry 1976 and 1977 releases and the FES
annual average estimates. For airborne particulates, the VEPCO estimates of releases are in the same range as
or lower than the 1976 and 1977 releases in Table 4.3. The Surry FES7 does not present numerical estimates of
airborne particulate and tritium releases. However, airbcrne particulates and tritium are small dose contribu-
tors compared to radiofodine and noble gases for the hignest do / pathways of exposure to individuals in the
general public. Therefore, the conclusions regarding dose coi..e p aces presented in the FES are still valid.

The VEPC0 estimates of gaseous releases f rom the repair effort are larger than the NRC generic estimates because
the VEPC0 values include the releases from fuel unloading and reloading, which are much larger than tra gaseous
releases from the rest of the repair ope ation. VEPCO' figures are based mainly on experience at Surry with
cefueling operations. The refueling relesses were not included in the NUREG/CR-0199 estimate, since the utility
normally would plan to carry out the ste s generator repair during a scheduled shutdown for refueling. For the
other gaseous releases such as those from pipe cutting, VEPCO used commonly accepted calculational methods, for
example in calculating the kerf for each cut and in assuming that all radioactive material adhering to the inner
cut surface would become airborne. In Table 4.3 the estimates for liquid releases of tritium vary widely
because VEPCO plans to store the primary reactor coolant water for re use, whereas the generic (NUREG/CR-0199)
estimate assumes that the coolant is discharged after processing for nuclides other than tritium. The VEPC0
estimate for the release of mixed fission and activation products is larger than the generic estimate because ,

the latter did not include the releases of the secondary coolant nor the local decontamination solutions. Both
estimates included the actlyities in laundry waste water. VEPCO based its estimates of releases from the
laundry wash water and secedary coolant on past measurements of these sources at Surry. VEPC0 used commonly
accepted methods to calculate the releases from local decontamination solutions. VEPCO's estimates of gaseous
and liquid releases were carried out in an acceptable manner and represented reasonable estimates. Therefore,
before the work at Unit 2, we concluded that VEPCO's estimates were acceptable and we embraced them as our own
best estimates.

Now, as stated above, steam generator repair at Surry Unit 2 has been completed (1979). Table 4.3 shows the
actual releases for Unit 2. As expected, all of the releases were lower than they would have been during
average normal operation. Except for noble gases and liquid tritium, releases were within or very close to our
estimates. The original estimate for noble gases was a " negligible" amount. We did expect some noble gas
release and 100 curies is a " negligible" amount in comparison with normal operation. The tritium releases are
half of the total for both units; most of the tritium was probably f rom Unit 1. VEPCO is unable to distinguish
liquid tritium from the two units. After reviewing all the available data, we accept the actual Surry Unit 2
releases as our best estimate of releases to be expected at Unit 1.

Our estimates of dose to individuals and to the population as a whole in the area surrounding the Surry site are
based on the radioactive ef fluents which VEPCO estimated for the repair effort (summarized in Table 4.3) and on
the calculational methods presented in Regulatory Guide 1.109, 1.111 and 1.113.8'''*8 We conclude that nffsite
individuals will receive doses from the repair ef fort of the same order or less than the annual dose consequences
presented in the FES.7 The deses to the population within 50 miles will be less than 5 man-rem to the thyroid
or total body from liquid ef fluents, and less than 2 man-rem to the thyroid or total body from airborne effluents.
Every year the same population (about 2 million) will receive a total body dose of more than 100,000 man-rem
from the natural background radiation in the vicinity of Surry (0.065 rem per year).sa Thus, the population
total body dose from the repair effort is less than 0.01 percent of the annual dose due to natural background.
On these bases, we conclude that the doses to individuals in unrestricted areas and to the population within 50
miles due to gaseous and liquid effluents from the repair project will not be environmentally significant.

VEPCO has estimated that the repair effort will generate 740 cubic meters of solid waste per unit containing 19
curies of radioactivity.1 Based on the information presented in NUREG/CR-0199, we estimate that 2300 cubic
meters of solid waste containing 37 curies of radioactivity will be generated per unit.2 Our estimate is higher
than the licei:see's estimate because we assumed that all of the radioacitivy in the solutions from main coolant
pipe decontamination would be solidified. Neither of these estimates include the radioactivity on the inside
surfaces of the old steam generators. In 1976 and 1977, Surry generated an annual average of 370 cubic meters
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Table 4.3

Radioactive Effluents from Surry Station

Steam Generator Repair Operating Experience FES

NUREG/ Actual Surry Surry Annual
VEPCO CR-0199 Surry 1976 1977 Average

Type of Release Release Unit 2 Average Average Release
Radioactive Estimates Estimates Releases Releases Releases Estimates
Effluent (Ci/ Unit) (Ci/ Unit) (Ci/ Unit) (C1/ Unit) (Ci/ Unit) (Cf/ Unit /Yr)

GASEOUS

Noble Gases 100 9600 9510 3350

Halogens (lodines) 0.0045 included in 0.0000069 0.27 0.24 0.92
particulates

Particulates 0.0031 0.0001 0.0013 0.041 0.001 -

Tritium 8. 5 - 4.3 19 44 -

1
LIQUID

Mixed Fission & 0.35 0.14 0.5 17 3.8 53
Activation Products

Tritium 0.1 190 8.5 390 2D4 1000

.



of solid waste per unit containing 310 curies per unit of radioactivity.a.: The amount of radioactivity in the
wastes from the repair effort will be about 10 percent of this average annual production during operation.
Since the solid wastes represent an impact which is a small part of the impact from solid wastes from normal
operation, we conclude that the radiological impact is not envirormentally significant.

Steam generator replacement operations at Unit 2 generated 1600 cubic meters of waste containing 64 curies of
radioactivity. Both the volume and radioactive content of the solid radioactive waste generated are comp nble
to our estimates.

On the basis of long-term onsite storage of the degraded steam generators until the reactors are decommissioned,
there will be essentially no radioactive effluents from the generators for 30 years Final disposal at that time
will result in small offsite gaseous and liquid radioactive releases, because a large fraction of the radioactive
nuclides in the steam generators will have decayed in 30 years.

The stored steam generators will present a source of direct and scattered radiation. We estimate that each
steam generator will contain about 1000 Cf of radioactivity including 720 C1 of Cobalt-60, the princloal con-
tributor to direct dose. This is based on the estimate of the contamination of steam generator primary side
surfaces given in NUREG/CR-0199.2 The staff sstimated a dose rate of less than 0.0001 millirem per hour at the
nearest site boundary due to this activity. An individual spending an entire year at this location would receive
less than 1 millfrem of radiation exposure. This dose would be approximately halved every 5 years because of
the decay of the principal dose rate contri' uting activity, Co-60. VEPC0 made a similar calculation and reached
the same conclusion. Since this dose represents roughly one percent of the annual dose from natural background,"
the staff concludes that the direct dose J apact to the public from the stored generators will be minimal and not
environmentally significant.

The repair effort will return the plant ,o the design condition on which our evaluation in the FE57 was based.
Therefore, we conclude that the estimates of routine releases of radioactivity and the potential doses to the
public from those effluents af ter the repa'r should remain as presented in the FES. I

Since our estimates of radioactive effluents from Surry during normal operation after the repair effort are
about the same or lower than those effluents presented in the FES,' we conclude that the impact on biota other
than man will be no greater than that impact presented in the FES.

In summary, the offsite doses resulting from the steam generator repair will be less than those from recent
plant operation since the expected releases of radioactive material as a result of the repair effort will be
less than the releases from normal operation. lhese doses are comparable to doses presented in the FES,' and
small compared to the annual doses from natural background radiation. Therefore, the radiological impact of the
repair project to the public will not significantly affect the human environer.t.

4.2 ECONOMIC COSTS OF STEAM GENERATOR REPAIR

The following analysis is done in 1977 dollars.

VEPCO has estimated that, over the life of the plant, the proposed steam generator repair project will result in
a net dolla. savings of at least $125,000,000 compared with the cost of continued operation of the existing
steam generators, with an optimistic assumed scenario of tube plugging and derating. The cost of purchasing and
installing the veam generator lower assemblies and associated activities is estimated about $66,000,000 for the
two units.

The cost of removal and disposal of the six degraded lower assemblies is expected to be about $10,000,000. The
estimate for replacement power during the outage for repair is about $66.000,000. The total project cost is,
therefore, about $142,000,000.

The cost of replacement power during the outage is based on the higher fuel costs of coal, oil and gas-fired
units which VEPCO would press into service to replace the power lost by the shutdown of one of the Surry Units.
The VEPC0 estimate of $66,000,000 based on differential fuel costs is reasonable in view of the total value of
the replacement power: 822,500 kW x 0.6 capacity factor = 360 days x 24 hours / day x $.04/ kwhr = $183,000,000.
VEpCO's estimate of $66,000,000 corresponds to a fuel differential cost of about 50.014/ kwhr between fossil-
fired plants and a nuclear plant. We consider this differential cost estimate reasonable.

The VEPC0 estimated net saving of $125,000,000 h based largely on the cost of replacement power due to derating.
We assessed the reasonableness of this estimate by maparing it to the cost of replacement power if both units
had to be derated. The cost would be about $360,000,000 af ter 10 years of derating at an assumed rate of 3 percent
per year (the current rate of tube degradation is greater than 3 percent per year). Therefore, VEPCO's estimate
that $125,000,000 would be saved over the life of the plant even af ter spending $142,000,000 for the steam
generator repair is conservative.

The VEPCO estimate of $10,000,000 for removal and disposal of the degraded steam generators assumes onsite
storage for 30 years followed uy sectioning and shipment te a licensed burial facility for low-level waste.
This estimate is not out of line when compared to recent estimates 38 for the decommissioning of complete -
reactors by dismantlement af ter a cooling period (about $30,000,000).
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This consideration of costs does not take into account the continuing costs of tube inspection and plugging
5",rvice., nor the costs of possible future modifications to control corrosion, if the repair is not dont It

also does not consider the cost of the current lack of reliability and availability. In 1976, Surry Unit I was
of fline for 36 days and Unit 2 for 139 days for tube inspection and plugging. In 1977, the outage times f or
tube inspection and plugging were 50 davs for Unit I and 70 days for Unit 2.

In Section 5, the economic and other impacts of alternative metnods of repairing the steam generators will be
compared.

4.3 NON-RADIOLOGICC GVIRONMENTAL COSTS

The non-radiological impacts of the repair project on the environment are small compared to those of building
and operating the reactors. These small costs include the commitment of about one acre of land on the site for
the storage of the degraded steam generators for the life of the station. There will be some noise generated by
ensite equipment and a small effect on local traffic by approximately 125 coastruction workers per shi't, but
these effects will be insignificant.

The material costs of the proposed action will include about 1350 tons of carbon steel, 48 tons of stainless
steel, AND 3000 cubic yards of concrete. These quantities are about 2 percent of the quantity of steel and
ab;ut 8 percent of the concrete used in the original construction of the plant.

4.4 ENVIRONMENTAL IMPACT OF POSTULATED ACCIDENTS

As is discussed in our SER,8 the design and plant operating parameters which are relevant to accident analyses
will not change as a result of the steam generator repair effort. Tnerefore, the assessment of the environ-
mental impact of postulated accidents presented in the final environmental statements for Surry Units 1 and 2
will be unchanged and remain valid. However, there are a few types of accidents which are possible due to the
operations involved in the repair effort.

One such postulated accident is the rupture of the Reactor Water Storage Tank by a crane drop. The bounds of
the radiological consequences of this accident were discussed in the FES7 for Surry Unit 2 under the heading -
"Rilease of liquid waste contents."

A second type of postulated accident related to tile repair effort would involve the dropping and rupture of a
removed steam generator outside the reactor containment whlie it was being transported to the storage vault.
This accident would involve the rupture of the steel covers which will have been welded over each of the steam
generator cuts to prevent the spread of the neutron-activated corrosion products adhering to the inner surfaces.
The method used to assess the radiological consequences of a rupture which could release contamination on the
primary side surfaces to the atmosphere is described in the SER.a To obtain a more realistic estima}e for the
purpose of evaluating the environmental impact, we used an atmospheric dispersion factor of 1.6 x 10 * seconds,

per cubic meter. On this basis, we concluded that this accident would result in a dose of 0.06 rem to the lungs!

of an individual at the site boundary.

The dose consequences of a drop accident inside containment would be lower since the containment ventilation
system would reduce the radioactivity released to the environment.

In summary, we concluded that the consequences of postulated accidents from the repair operation would not be y

environmentelly significant.

I
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5.0 IMPACTS OF ALTERNATIVES

The analysis in this section was done for both Surry units.

The basic choices of future action regarding t k tube degradation problem are (1) repair of the degraded steam
generators, (2) continuation of the present mode of operation, with increasing costs in plant efficiency and
occupational exposure, and (3) shutdown of the Surry Units 1 and 2, and replacement by generating plants of
different design. VEPCO opted for repairing the degraded steam generators, with changes in design, materials
and operating procedures calculated to eliminate the tube denting prtN em.

In the absence of methods to arrest or greatly reduce denting, the continuation of operation for an extended
period in the present mode is impractical. With tube degradation and plugging continuing at the present rate, the
units would soon be required to operate at lower power. VEPCO has estimated the cost of replacement power, based
en fuel differential costs, to be about $180,000 per day for the shutdown of a unit. Consequently, the cost of
derating the $urry units would be high. Also, the man-rem cost of occupational exposure during inspection and
plugging of tubes would continue to be high, resulting in a dose higher than 4140 man-ree in 3 or 4 years.
Lcboratory test programs on the denting phenomenon are currently underway to define the corrosion process more
prscisely and to develop preventive measures such as corrosion inhibitors. While the combination of steam
generator secondary side cleaning and corrosion inhibitors is being studied by some utilities to combat denting
in its early stages, the denting phenomenon at Surry is too advanced for such neasures to be practical.
Therefore, VEPC0 cannot count on a greatly reduced future rate of tube degradation to justify continuing the
prssent mode of operation.

The option of shutting down the Surry station and replacing it with a plant of Mierent design * 1s easily shown
to be much more costly than that of repairing the steam generators. VEPC0 estimates (Section 5.5.1.3 of
R2ference 1) that the capital cost of new nuclear units with improved steam generators would be about $2.7
billion dallars and would require about 12 years to build. New fossil units would cost about $1.2 billion and
rcquire about 8 years to build. (We consider the coal estimate low; capital cost for a coal-fired plant is
usually about 80 percent of that for a nuclear plant.) Florida Power and Light Company made a similar com-
pIrison for repairing the steam generators in Turkey Point Units 3 and 4. Their estimate was about $77/kW for
the proposed steam generator repair operation, compared to $224/kW for gas turbine units, $1059/kW for a coal-
fired plant, and $1448/kW for a nuclear plant of improved design. Although the Turkey Point estimates are in
different terms, the cost comparison again overwhelmingly favors the repair option. For these reasons, the
pitnt replacement option is not economically feasible. In addition, there would be significant environmental
impacts from such a large-scale construction operation. The most practical overall option is, therefore, to
rspair the degraded steam generators.

In the remainder of this section, we shall consider the radiological and economic costs of several alternative
M ys of repairing and disposing of the degraded steam generators. An important item in estimating economic
costs is the cost of replacement power during unit outage. VEPCO's cost estimate of $66,000,000 for the power
neIded during the 180-day outage of each unit corresponds to a replacement power cost of nearly $200,000 per
un;t per day of outage.

5.1 DECONTAMINATION

VEPCO has estimated (Section 5.5.2.1 of Reference 1) that chemical decontamination of the steam generators
before cutting would result in a net saving of 300 to 400 man-rems per unit in occupational exposure. However,
it would cost about 1.5 months in additional outage of each unit. Replacement power for this additional outage
would cost about $9,000,000. In addition, about 200,000 gallons of radioactive waste would be produced.

VEPCO also considered mechanical decontamination of the inner surfaces of the steam generator, but estimated that
th3 occupational exposure during the decontamination operation would exceed the later saving in dose to workers.

Based on our knowledge of the limited experience of the nuclear industry in large-scale, hign volume chemical
d; contamination of reactor coolant systems, we can make the following statements. Most importantly, decontamina-
tien would add significant expense and time delays to the repair effort, including the cost of replacement power
during those time delays. There is a degree of uncertainty about the compatibility of the decontamination fluid
with materials in the coolant system. The research and testing which would be required to provide adequate
assurance of material compatibility to obtain our approval to decontaminate would adversely impact on the cost
and schedule of this repair effort. While the lower dose rates resulting from decontamination would reduce
occupational dose during the repair operations, occupational radiation doses received during the decontamination
cffort itself would partially offset the dose reduction. Decontamination would not remove the radioactivity
inside tubes which are plugged. Large volumes of contaminated fluids would be produced and require processing.
That processing would incur further costs and occupational dose. In summary, we conclude that the costs of
decontamination, including costs due to time delays, would outweigh the dose savings. Therefore, the use of
1 rge-scale decontamination in this repair effort is not a viable option.
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5.2 REIUBING OF EXISTING STEAM GENERATORS

The retubing operation would involve (1) removing the upper or dome portion of the steam generator, (2) removing
the lower assembly internals and tubes, (3) replacing the latter with state-of-the-art internals and tubes, (4)
refurbishing the upper internals, and (5) welding the done back in place. VEPCO has estimated (Section 5.5.1.2
of Reference 1) that the cost of this operation in both dollars and occupational exposure would be higher than
the proposed replacement of the complete lower assembly. VEPCO further points out that shop fabrication of new
lower assemblies would provide more positive assurance that the quality of the repaired generators was acceptable.

On the other hand, the staff is aware of recent developments by Westinghouse in the technology of in place
refurbishment which show some promise of reducing unit outage and personnel exposure below the values for VEPCO's
proposed repair method. However, at this time we have not made a detailed assessment of the retubing alternative.

In-place retubing may be an alternative for steam generator repairs in the future. However, at present this is
3 not considered to be an available alternative to the proposed action.
i

5. 3 REPLACEMENT OF THE ENTIRE STEAM GENERATOR

for this alternative, a construction opening in the containment wall about 20 feet wide and 40 feet high would
be required, since the upper assembly of the steam generator could not pass through the existing equipment hatch.

,| The personnel exposure for this alternative would be about the same as for the proposed repair because
essentially the same high-dose operations will be required in each case.. Elimination of the cut across the

i diameter of each steam generator results in only a small saving of radiation exposure. lhe capital costs are
! estimated to be about 15 percent higher. The principal cost difference is due to an estimated a & f>nal outage

of about 100 days per unit for the alternative. This corresponds to an additional requirement of ,t
540,000,000 worth of replacement power during the repair of both units, calculated at the rate of acout $180,000t

per day of outage per unit. For these reasons, the staf f concludes that VEPCO's proposed repair method is
preferable.

|
,

1

5.4 ALTERNATE DISPOSAL METHODS

i In the appendix to NUREG/CR 01992 the radiological costs of several alternative methods for the disposal of the
degraded steam generators are evaluated. The results o' this analysis are summarized in Table 5.1.

I It is seen that the options involving intact shipment would have the lower radiological costs; but intact
shipment is possible only by barge and at present there is no licensed burial groud with facilities for off-

j loading an entire lower assembly from a barge,

i The next best alternative, radiologically, would be long-term storage of the generators onsite until the reactors
are decommissioned, fullowed by sectioning and shipment at that time. This is the plan proposed by VEPCO.

Immediate cut up and shipment to a burial facility wou'd involve ; substantial cost in occupational exposure ,
even af ter chemical decontamination. Comparing Tables 5.1 and 4.3, it is seen that the airborne releases from

j the segmenting operation would be larger than those from the rest of the repair effort.

Table 5.1 Steam Generator Disposal Alternatives

Approximate Man-Rem Approx mate Airborne
! Option per Steam Generator R 1 ease Ci per GeneratorJ
, Long-term' storage (including surveillance) 10 Negligibleb

) with intact shipment

i Long-term * storage with cut up and shipment 16 0.005

i Shorter-term storage with cut up - at 5 yr 23J 0.026
| - at 15 yr 60 0.015
i

CImmediate intact shipment 2.4 Negligible
t

Immediate cut-up and shipment by,

I rall/truct - no decontamination 580 0.042

( Immedia w cet-up and shipment by
rall/ truck - with chemical decontamination 270 0.010i

i
|

| 30 to 40 years8

b
Since. the steam generator will be realed before it is removed from containment, no release of radioactive

, material is expected during the repair operation.
C
Estimates for short-term storage followed by intact shipment would be only slightly larger than this,

j perhaps 5 man-rem.
I
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The two disposal alternatives considered by VEPCO (Section 5.5.2.2 of Reference 1) were immediate intact barge
shipment and near-term sectioning for offsite disposal. The estimated economic and radiological costs are given
in Table 5.2 for the disposal of six steam generators.

Table 5.2 Costs of Alternative Disposal Methods (VEPCO)

Metnod Cost, dollars Exposure a man-rem

Onsite Storage With 1,000,000 80
F.aal Olsposal at
Decommissioning

Intact Barge Shipment 1,700,000 to 1,500,000 200
Near-Term Sectioning 1,700,000 1000 to 2000

' Note that these doses are for six lower assemblies. The estimates-in Table 5.1 are for one
lower assembly.

---

Acccrding to the VEPCO estimates, the proposed disposal method of onsite storage with final disposition at the
time of plant decommissioning should result in the least cost in dollars and in radiation exposure. The staff
agrses that the proposed disposal method costs less in radiation expcsure than alternatives available at present.

; The proposed onsite storage leaves opaa the option of intact barge shipment in the event that a burial ground
with adequate off-loading facilities becomes available.

,

e

1

4

|

.

|

t

|
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6.0 CONCLUSION

We hive reviewed the proposed steam generator repair action and have reached the following conclusions.

(1) The proposed replacement of the lower assemblies of the steam generators is the best available option, from
both the radiological and economic standpoints, for eliminating the tube degradation problem.

(2) The one-time occupational exposure of 2070 per unit is larger than the average annual occupational exposure
associated with the operation of a nuclear power plant. However, such occupational exposures or larger
exposures would be incurred in a few years by continued operation at Surry even absent the proposed action.
In the long run, the proposed action will cause occupational exposures at an operating Surry facility to be
reduced on a long-term cumulative basis as well as on an annual basis. Therefore, it does not appear that
there will be a substantial increave in occupational radiation exposure caused by the work authorized.

We have reviewed the dose reduction measures to be used by the licensee and conclude that the doses would
be ALARA. We have also considered the health effects resulting from such exposure and concluded that these
are not significant.

(3) The new steam generator design incorporates features which will eliminate the potential for the various
forms of tube degradation observed to date.

(4) The restoration would restore the generators to the condition evaluated in the FES and would result in an
occupational dose saving of hundreds of man-rems per year, because there would be a marked reduction in the
amount of tube inspection and tube plugging required to keep the generators in acceptable operating condition.

(5) Of fsite doses resulting from the steam generator repair will be less than those from recent plant opera-
tions, comparable to doses presented in the FES,7 and small compared to the annual doses from natural
background radiation. Therefore, the offsite doses will not be significant.

On the basis of the foregoing analysis, the staff concludes that the proposed steam generator repair will not
significantly affect the quality of the human environment. Even if it had been concluded that the absolute
occupational dose of the proposed repair program would be of significant impact to the human environment, this
imptct is outweighed by the decrease in the long-term radiological exposure compared to what would be incurred
if the facility were to operate without the proposed repairs and by the economic advantage of the proposed
rfpair program, so we would nonetheless conclude that the proposed repair program should be implemented.

|

r
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7.0 FEDERAL, STATE, AND LOCAL AGENCIES TO WHOM THIS ENVIRONMENTAL STATEMENT WAS SENT. |

This Final Environmental Statement was sent to the following:

Advisory Council on Historic Preservation
Department of AJriculture
Department of the Army, Corps._of Engineer
Department of Commerce
Department of Energy
Department of Health, Education and Welfare-

!Department of Housing and Urban Development
Department of the Interior
Department of Transportation
Environmental Protection Agency
Commonwealth of Virginia

.Surry County
Lynn R. Chong'
James B. Dougherty

.
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8.0 STAFF RESPONSES TO COMMENTS

Pursuant to 10 CFR 51.25, the Draf t Environmental Statement was transmitted, with a request for comments, to:

Advisory Council on Historic Preservation
Department of Agriculture
Department of the Army, Corps of Engineers
Department of Commerce
Department of Energy
Department of Health, Education and Welfare
Department of Housing and Urban Development
Department of the Interior
Department of Transportation
Environmental Protection Agency

i Comonwealth of Virginia
: Surry County

RIsponses were received from:

Federal Energy Regulatory Comission
Environmental Protection Agency, Environmental Research Laboratory
Department of Transportation, Regional Representative of the Secretary
Comonwealth of Virginia
Lynn R. Chong
James B. Dougherty
Department of the Interior

. Th3 responses are reproduced in this Statement in Appendix B.

Tha responses from FERC, EPA, DOT anc Commonwealth of Virginia did not provide any significant coments and,
therefore, no changes were made to th? Statement.

Lynn R. Chong of Iowa City, Iowa, responded (page 8-7) with two comments which are answered below:

| 1. Comment (B-7)

Because it is the occupational radiation exposure that you've determined to be the only adverse environ-
,

mental impact, and because (p. 4-4) you are willing to accept VEPCO's estimates of gaseous releases in the
past, but VEPC0 is not an impartial member of the repair proceedings, I would want both the UNION OF!

CONCERNED SCIENTIST 3 and THE PHYSICIANS FOR SOCIAL RESPONSIBILITY to review and approve the repair proceedings
before they happen.

Response:

It is the sole responsibility of the NRC to approve the Steam Generator Repair Program. However, other
organizations had the opportunity to review the repair program and provide comments to the NRC for considera-
tion. Opportunity was provided, as stated in Section 2.2 of the Statement, for other interested parties to
request a hearing on the repair program. No requests for a hearing were received. After the licensing
action was taken on. January 19, 1979, approving the repair program, several parties requested a hearing and
an environmental impact statement. As a result of these requests, the Commission ordered the staff to
prepare this Environmental Impact Statement. None of the interested parties were the Union of Concerned*

Scientists and the Physicians for Social Responsibility.

! The Commonwealth of Virginia reviewed the' Steam Generator Repair Program and the staff's evaluation of the

|
program. No significant comments were made.

,
2. Comment (B-7)

|
I must respond to the portion (p. 4-3) that is a rather elaborate, transparent effort to rationalize what
amount of exposure to radiation is acceptable. I doubt whether most Americans when choosing to live either
in Washington, DC, or Denver, Colorado, yet know enough to make radiation exposure a part of their judgement
critecia. Your "therefore, we conclude. .'' is an insult to the Arerican people. What our society has been

,

accepting for radiation exposure has come out of an ignorance fostered by the nuclear industry. ThisI

third-from-last paragraph smacks of barbaric unconcern for the public trust. I demand to know how you
,-

would proceed from this point, in the study, without it.
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Response:

The point of the discussion on p. 4-3 was to show the insignificance of the impact of the occupational dose
associated with the Surry Steam Snerator Repair Program. As an example of this insignificance, we stated
thet no one would forego a move hom Washington to Denver to avoid the higher dose rate in Denver. This
example is appropriate because the existence of natural background radiation is a known fact. Also, if the
dose rate in making a move wers significant, knowledgeable persons and o;ganizations would have raised it
as an issue.

James 8. Dougherty submitted comments on behalf of Potomac Alliance Citizen's Energy Forum, Inc., Virginia
Sunshine A111ance, and Truth-in-Power, Inc. These comments are in addition to those submitted by
Mr. Dougherty in his petition dated April 18, 1979, and denied by the Director's Decision on October 24,
1979.15 Responses to the comments follow:

1. Comments (B-10 and B-14)

Section 1501.7 of the NEPA regulations promulgated by the Council on Environmental Quality (CEQ) require
that as soon as practicable after the decision to prepare an EIS has been made (presumably before a draft
EIS is prepared), the agency shall invite interested persons to participate in a scoping process in which
the scope of the EIS will be decided. To the Petitioners' knowledge, no scoping process was initiated with
respect to the Surry DES. As a result, the scope of the document is defective in several material respects.

No " record of decision" was prepared for the Sur ry pit ect, in violation of 40 CFR $1502.2.i

Much of the material cited in the section of the JES headed " REFERENCES" is not readily available to the
public, nor are the contents of the referenced documents summarized, in violation of 40 CFR 51502.21.

fhe DES contains no list of preparers, in violation of 40 CFR 51502.17

To the knowledge of the Petitioners, notice of the availability of the nES for review has not been made
known to the public through local newspapers, local media, or by posting appropriate notices on and off the
site of the Surry station, in violation of 40 CFR $51506(a) 1506(b)(3)(111),1506(b)(3)(lv),1506(b)(3)(v),
1506(b)(3)(vil), 1506(b)(3)(viii), 1506(b)(3)(ix), and 150ffd).

The DES contains no glossary or table of definitions, and 3:nsistently uses terminology beyond the ken not
only of lay people but of those somewhat familiar with reactor design. See, for example, p. 3-1, where the
changes in steam generator design and operations are described as follows:

(1) using All-Volatile-Treatment chemistry control in the secondary system from the beginning of opera-
tion, (2) using corrosion resistant SA240 Type 405 ferritic stainless steel rather than carbon steel
for support plate material, (3) thermally treating the !conel 600 heat exchanger tubes for better
corrosion resistance, and (4) using a broached hole pattern with a quatrefoil design in the support
plates rather than separately drilled flow hales to minimI4e tne acchulation of corrosion products
where the tubes pass through the plates.

None of the highlighted terms are defined anywhere in the DFS. See Environmental Defense Fund v. Corps of
Engineers, 348 F. Supp. 916, (E.D. Miss. 1972) (impact statements must be written in language
understandable to nontechnical minds).

Response
i

The NRC is an independent agency. Although it is not required to do so, the NRC voluntarily has promulgated
proposed new regulations to implement many of CEQ's NEPA regulations. Both CEQ and NRC are in ag*eement
that a sound accommodation can be reached t* tween NRC's independent regulatory responsibilities and CEQ's
objective of establishing uniform NEPA proc fures. Those new NRC regulations are not yet final, and thus
the Commission's regulations as they currently appear in 10 CFR 51 remain operative. This environmental;

statement was prepared and circulated in accordance with those currently operative regulations.,

2. Comment (B-11)

As pointed out in the Petition at pp. 24-25, the Surry project is but one of at least 15-20 similar projects
likely to be performed at pressurized water reactors in the next few years. Since the date of filing of

. the Petition, the Wisconsin Electric Power Co. has encountered seveie steam generator degradation at the'

Point Beach plant and has announced plans to replace the steam generators there. Scientists Institute for
Public Information. Inc v. AEC, 481 F.2d 1979 (D.C. Cir. 1973), directs that where a single action isa
simply one aspect of an overall program with cummulatively significant environmental ef fects, a programmatic
EIS must be prepared. In this case, a programmatic EIS is required on steam generator repair nationwide.

Case law discussing the programmatic EIS requirement has often arisen in cnnnection with programs with geo-
graphically related environmental impacts. See Kleppe v. Sierra Club, 427 U.S. 390 (1976). However,
proorammatic statements are also required when an agency embarks on a series of actions which have common
environmental impacts, alternatives, methods of implementation, media, etc. ~See 40 CFR 51502.4(c),
1508.25(a). Scientists' Institute for Pubile Information, supra.
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Response:

This comment is the same as the one made by the commenter [see page 2-2 of this Statement) and denied on
October 24, 1979, by the Director of NRR (Reference 15). The need for a programmatic environmental impact
statement has been considered as indicated in the Director's Decision. Only a few other facilities have
proposed repair projects, all several hundred miles apart. In view of the extremely limited offsite effects
to be produced by any of these few operations, the staff does not believe that the projects would have
produced the radioactive synergy contemplated by the Supreme Court. Kleppe v. Sierra Club, 410 U.S. 390
(1976). The completion of the Surry action does not compel the proposal of other similar actions and,
therefore, does not involve a decision with wide ramifications.

3. Coment (B-12)

The DES improperly and without justification limits the scope of its analysis to the replacement of the
steam generators at Unit 1. This is inconsistent with NEPA. There is no way that the interested public or
any other reader of the DES can evaluate the project meaningfully without understanding that the replacement
of the steam generators at Unit 1 is part of a larger operation. Indeed, at other points in the DES the
cost of the project is projected in terms of the entire project. See DES pp. 4-6, 4-7. And at other
points, the total radiation exposures are expressed as a total for both operations. See DES at p. 5-1.

Response:

The staff recognizes that the repair of the steam generator at Unit 1 is part of the larger operation of
repairing two units. The Statement makes it clear that the overall project included two units, that Unit 2
work is complete and that the Statement applies to Unit 1. Although some of the cost data is presented for
two units, it is a simple matter to determine the cost for one unit. The same is true for radiation
exposures.

4. Comment (B-12)

The DES improperly limits the scope of its discussion of environmental effects to the occupational
exposures borne by workers at Surry. This is a patent violation of NEPA, which requires that EISs
address, "to the fullest extent possible," all environmental ef fects of proposed actions as well as all
irreversible and irretrievable commitments of resources.

Foremost among these impacts and irreversible commitments is the burning of coal and oil to generate
electricity to replace that which would be generated at Surry but for the steam generator replacement
project. While Unit 2 was down for 39-60 weeks, the use of fossil fuels to produce replacement power
certainly had significant impacts upon air quality in regions downwind from the generating plants. In
addition, the use of this amount of fossil fuel constituted an irreversibit commitment of a vital energy
resource which, while perhaps justified, was required to be analyzed within an EIS. Additionally, the
Surry project will lead to an irreversible commitment of worker health and allowable worker exposures.

AsFurther, the Surry project will lead to substantial socio-economic effects upon VEPC0 ratepayers.
pointed out below, the Surry action. cost roughly $300-350 million, not the $142 million estimated in the
DES. This averages to $300 per ratepayer, a significant drain upon the af ter-tax incomes of most ratepayers.
Such effects must be examined fully within the Surry DES, because the project entails direct significant
environmental effects which are intertwined with the socio-economic effects. -See Image of Greater San
Antonio v. Brown, 570 F.2d 517. (5th Cir.1978); 40 CFR $1508.14.

Response:

The Commission reviewed the staff's conclusions that an EIS was not required and determined that radiological
exposure was the only adverse environmental impact associated with the repair program that might be
considered significant. Thus, this sole issue was the scope of the DES.

Concerning the impacts and irreversible impacts, the commenter ignores the impact if the repairs are not
,

J performed.

5. Comment (B-14):

Sectians 2.1, and 3 of the DES provide a totally inadequate description of the background and need for the
action, and of the way in which it will be carried out. For example, the DES does not set forth the
dimensions o' the steam generators nor does it describe their function in a nuclear reactor. The DES does
not permit a lay person to conceptually grasp the nature of the project.

Response:

The steam generator repair program is adequately described.
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6. Comment (B-15)

In general, tne DES is horrendously out of date, making the calculations and conclusions therein essentiallyworthless. For example, estimated economic costs are presented in 1977 dollars despite the facts that
nuclear power plant construction costs have inflated approximately 50 percent within the last 3 years.
Response:

Since the costs were stated in 1977 dollars, it is a simple matter to escalate the costs as the commenter
shows. Escalation costs are adequately documented over the last three years. In any event, tha cost
differential of the repair and alternatives would remain essentially the same.

7. Comment (8-15)

Section 3.0, " Description of the Proposed Repair Method," is lacking in detail or supporting data. This
two year, multi million dollar undertaking is described in little more than one paragraph. Statements such
as "The old upper assembly, af ter some refurbishment, and the new lower assembly will be welded together in
the field" demonstrate the paucity of information in this section.

VEPCO has gone through this operation once, and has made a 30-minute color movie out of it. This movie
-should be made available to the public. Still photographs should be included in the DES to illustrate the
various stages in the steam generator replacement project. Data regarding occupational exposure and other
aspects of the action should be provided. NEPA requires that, "to the fullest extent possible," any factual
information in the NRC's possession regarding the repair of Unit 2 be set our in the DES. It must disclose
"the history of success and failure of similiar projects." Sierra Club v. Morton, 510 F.2d 813 (5th Cir.
1975). "Otherwise, those removed from the decisionnaking process will have no way of knowing the adverse
effects that have occurred in similar proposals." Burkey v. Ellis, 483 F. Supp. 897, 911 (N.D. Ala. 1979).
Response:

The repair program is adequately described.

8. Comment (B-16)

On p. 3-1 reference is made to an "above ground concrete structure with walls about 3 feet thick," but
there is no indication whether the structure also has a floor, a ceiling, doors, windows, electrical wiring,
security monitoring equipment, or whether it is seismically secure. This structure must be described in
detail. As it has apparently already been constructed, photographs should be provided. The means in which
steam generators are transported to the structure and placed inside it must be described.
Response:

It is obvious from the same page 3-1 that the building is more than walls. The building is sealed against
water intrusion (rain) and ventilated (implying that it is closed).

9. Comment (B-16)

The diagrams provided at pp. 3-2 and 3-3 of the DES are impenetrable. Even the title of Figure 2 uses
terms that are not explained, such as " Primary Side Drained and Secondary Side at 72% Level."
Response:

It is the staff's opinion that the figures are adequately labeled and the terms used are not so complex as
to be beyond the understanding of persons with some knowledge of steam generators.

10. Comment (B-16)

The estimates of worker exposures in section 4.1.1 are unreasonably low. Given that the estimate made by
Batelle Pacific Northwest Laboratories was 3380 to 5840 man-rems, that the measured exposures during the
repair of Unit 2 were 2140 man rems, and exposure rates at Unit I have historically run at a level 30-40
percent higher than those at Unit 2, the NRC's adherence to an estimate of 2070 is unsupportable andarbi tra ry. Indeed, the DES offers no basis for this estimate other than VEPCO's belief that its original
estimate is reasonable because of its belief that it learned how to reduce exposures during the replacementof the steam generators at Unit 2.

Response:

The use of experience is valid for predicting future performance. The estimate for Unit 2 was met within
S% which lends some weight to the estimate for Unit 1.
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11. Comment (B-17)

The DES's attempt to "put into perspective," i.e., belittle the significance of the man-rem exposures
resulting from the action are invalid, misleading, and violative of NEPA. It is shocking that the extreme
radiation exposures which have occasionally been measured at nuclear plants are characterized in the DES as
"[in]significant deviaticns from the average" (DES at p. 4-2), considering that they have run as high as
3142 man-rems, or six times the average exposure level. Yet then the DES casts the 2070 man-rem estimate
as "within the historical range of doses about the average." This is a transparert attempt to brush these
significant exposure levels under the rug rather than acknowledge, much less expls h , their significance.

Response:

The DES case is stated as indicated on page 4-2 of this Statement.

12. Comment (B-17)

The prediction that the steam generator replacement project will lead to dose savings of hundreds of
man-rems per year is unsupported. The statement made on p. 4-3 that such savings will " offset" the total
project exposures of 4140 man rems is invalid and misleading. The latter figure seems to have no basis.

Response:

The basis for the 4140 man-rem is discussed in detail in the DES and is further supported kr the n ct that
the Unit 2 repairs were performed with a radiological exposure within 5% of the single unit estimate of
2070 man-rems.

13. Comment (B-17)

The DES does not provide data indicating exposures at Surry for 1978 or 1979, nor does it breik down its
exposure data according to the reactor at which the doses were received.

Response:

The exposure for each reactor should be approximately the same since each had the same steam generator
problems. However, since both units are to be repaired, it is appropriate to compare total doses. The
data for 1978 indicates exposure of 1734 man rem for both units. The year 1979 is not a typical year since
both units were down for a significant part of the year.

14. Comment (B-18)

The analysis of the deaths and health effects likely to result from the action is invalid because it is
based on outmoded scientific information. The "BEIR Report," on which those calculations are based,
predates a significant reversal in scientific thinking concerning the dose-response relationship of ionizing
radiation. Since then, the linear exposure theory, which holds that no exposure is risk free and that
spreading a given dose over a large number of persons does not reduce its adverse effects, has become,

prevalent. In addition, many experts in the field now believe that the dose-response estimates in the BEIR
Report are conservative by a factor of as many as five. Given this substantial divergence in scientific
opinion, the DES is defective for falling to present the range of significant opposing scientific views.

i See The Committee for Nuclear Responsibility, Inc. v. Schlesinger, 404 U.S. 917 (1971) (Remarks of
DE glas, J., dissenting; 40 CFR 61502.9(a).

Response:

The "BEIR Report" H is not " outmoded scientific information." The "BEIR II Report"88 did not alter the,

| health effects estimators or the linear nonthreshold theory - principles on which the draft environmental
' statement was based. The "BEIR III Report" has not been published in final form yet. However, the staff
j presently does not expect the risk estimators in "BEIR III" to be significantly different than those in
, "BEIR I." " Also, staff discussions with members of the "BEIR Committee" indicate that the estimate of the

health damaging capability of low dose, low dose rate exposure will be reduced in "BEIR III." If the
dose-response estimates in "BEIR I" " are conservative, then the doses presented in this environmental
statement are even less significa1t than stated. If the estimates in "BEIR I"" are non-conservative, than
the comparisons of man-rems versus man-rems are still valid.

There have been conflicting theories set forth by researchers such as Mancuso, Stewart, and Kneal. However,
the consensus of the experts in the fleid of health effects from radiation does not support such conflicting
theories. "BEIR" " is considered to be one of the most up-to-date references on the subject.

15. Comment (B-18)

Although the DES states at p. 4-4 that "our independent analysis of the gaseous and liquid releases of
radioactivity from the plant site during the steam generator repair project is based in large part" on
NUREG/CR-0199, the fact is that the DES never adopts the estimates therein nor makes its own, independent
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estimates. It simply concludes the VEPCO's estimates are reasonable. This is an abdication of the
Commission's responsibilities under NEPt. Since measurements of radioactive effluent releases were made
during the repair of Unit 2, that data should have been used to formulate revised estimates. In particular,
it was purely arbitrary not to revise the predicted releases of noble gases. Incredibly, the basis for
failing to revise these estimates is that the environmental impacts of these releases are expected to be
less than those stated in the Surry FES, prepared in 1972. DES at p. 4-4.

Response:

The environmental statement has been revised on page 4-4 to reflect the Unit 2 repair experience in the
estimates of radioactive effluents.

16. Commen' (8-19)

The estimate in Section 4.2 of the DES of the economic costs of the Surry steam generator replacement
project is invalid because it is based on 1977 dollars. Standing alone, this defect is sufficient to
render the DES invalid under NEPA. See Burkey v. Ellis, 483 F. Supp. 897 (N.D. Ala. 1979).

Response:

See response for Comment No. 6.

17. Comment (B-19)

The economic analysis in the DES is invalid in that it fails to consider the possibility that replacement
or repair of the steam generators may be necessary a second time As the DES ro eals, the cause of the
steam generator degradation leading to the present action is unknown, and as the Point Beach situation
demonstrates, no cure has been found. The DES must, therefore, consider at least the possibi',1ty that the i

action will be necessary a second time and factor the cost of such an operation into its analysis.

Response:

To suggest that the steam generator repair would be necessary for a second time is only speculation. There
is no requirement that the Statement consider future actions which may never occur

18. Comment (8-19)

The prediction of the cost of replacement power during the repair of Unit 1 is invalid because it assumes
that the plant will be down for only six months. Since the repair of Unit 2 took between 37 and 60 months,
the DES must select a reasonable figure within that range or at least explair. why the six month figure
remains viable.

,
Response:

The steam generator repair at Unit 2 took, according to the licensee, about 37 weeks (about 9 months).
Al Jough this is about 3 months longer than predicted, the cost benefit would still favor the repair
prvj ect.

19. Comment (B-20)

The analysis of the economic cost of the action is invalid because it assumes that the cost of replacement
power is $183,000 per day. In fact, the cost of replacement power has increased since 1977 to $500,000 per
day.

Response:

The commenter falls to recognize also that these costs would apply to the cost of permanently shutting the
planti down. In this case, the differential costs would still favor the repair project.

20. Comment (B-20)

The estimate of $142,000,000 as the " total project cost" is invalid. Presumably, this figure refers to the
cost of-repairing @ units, as this is the figure found in the 1979 EIA. If so, the figure 's off; the
replacement of the steam generatws at Unit 2 has already cost more than that amou.9 If the figure refers
to the costs of the Unit I repair project it is still seriously low.
Response:

See responses to comments numbered 6, 19 and 22.

8-6



~ _ - _ , -. ~-

21. Comment (B-20)

Section 4.3, headed "Non-Radiological Environmental Costs," is a disgrace to the NEPA process. Even with
respect to the environmental impacts that are mentioned summarily in that section, their treatment displays
far less than the good f aith consideration required under NEPA. The DES must be revised to estimate the
amount of noise generated by the project, the quantity of fugitive dust and other air pollutants, the
discharge of chemicals into nearby bodies of water to the extent that the impacts are non-radiological.
See the attached Petition at pp 14-18.

Response:

The Surry site is an existing industrial site and as such, the additional noise and/or dust is not a
significant factor as discussed on page 4-7. As for the discharge of chemicals into nearby bodies of
water, the staff evaluated the discharge of the demineralizer system in the response to the Petition anda

concluded that the impacts were insignificant.

22. Comment (B-20)

Section 4.3 is inadequate because it fails to estimate the economic ef fects of the action upon VEPCO
ratepayers. Assuming without conceding that Unit 2 was down for only 9 months for steam generator repair,
that Unit I will be down for the same length of time, and that the other economic estimates in the DES are,

accurate, the total cost of the action comes to $346 million (540 days x $500,000 per day plus $76 million|

ir )ther costs). As shown in the Petition at pp.15-17 such economic impacts must be considered in an EIS
whs Prtwined with other direct effects on the natural environment, as they are in this case.

Response:
,

The Director's Decision (pp. 20-22) discusses the cost of the economic effects of the action upon VEPCO
ratepayers. Although the Of rector's Decision states that the NRC is not involved in determining rates
since concerns about rates are nct within the scope of interests sought to be protected by the Atomic

,

Energy Act, the staff did make an estimate of the impact on the ratepayer. It was estimated that a rate
increase equals 0.l,037% of the Virginia median per family disposable income which could result in a $52
cost increase per residence. Eva n if the cost were to double, the cost increase is not significant in
relation to existing conditions and considering that tangible tenefits result from the repair project.

23. Comment (B-21)

The analysis of alternatives in Section 5.0 is inadequate under NEPA. That it is based on 1977 dollars is
j alone sufficient to render the entire section essentially useless. See comment 21, p. 12 above.
|

Response:

I
' See response to Comment No. 6,

24. Comment (8-21)
'

The alternative of derating the Unit I reactor cannot be evaluated on the basis of the DES because the cost
I of that eption is said only to be "high." DES at p. 5-1. For some unexplained reason, the figure of 4140
( man-rems is used as reference for evaluating the man-rem exposures that would be experienced under this

alternative.

Response:

The cost of derating is discussed on page 4-7. If the unit were derating it would still be necessary to
shut the unit down periodically to inspect the degrade steam generators. These inspections would result in

,

| additional occupational exposures. The derating, in fact, would be caused by plugging of steam generator
' tubes during these periodic inspections.

25. Comment (B-21)

The alternative described as using corrosion inhibitors and secondary tide cleaning is dismissed much too
casually, without explaining exactly what the merit of this alternativi is * raising the possibility of
deferring action for a short while until it has been studied further.

!
! Response:

As stated on page 5-1, there is no merit for this alternative for Surry because the denting phenomenon at

( Surry is too advanced f( such measures to be practical.
I

!
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26. Comment (B-21)

The option of shutting down the unit (described for some reason as shutting down the Surry station) is
insufficiently examined. For example, the environmental impacts of this alternative are covered in one
sentence! Their magnitude: "significant." The economic analysis of this option is woefully inadequate,
as the figures given are neither justified nor referenced to credible authorities.

Response:

The staff's discussion of alternatives (See Director's Decision, page 40) c.ontains a reasonably detailed,
quantified comparison of the costs and benefits of the relevant options confronting VEPCO and the staff.
When considered against the backdrop of an agency decision of limited environmental significance, the
consideration of alternatives is more than adequate as it evidences that the staff has considered alterna-
tives to the repair project and informed vutsiders as to how it chose among them.

27. Comment (B-22)

The option of retubing, described in Section 5.2, is given inadequate treatment. The nature of the
alternative is not presented in a way that is comprehensible to a lay person. The economic " analysis" of
the option is based on analyses performed years earlier. While the ' ES states that the retubing alternative
"may be an alternative" in the future, it does not attempt to predict stien that day will likely arrive.
And above all, the DES reveals the Staf f's awareness of "recent developments" which show that the retubing
alternative may be far preferable to the proposed action. This is virtually the same remark made in the
EIS of 1979. Evidently the staff has made no ef fort at all to investigate the potential of this important
alternative.4

Response:

As stated on page 42 of the Director's Decision, the only option available to the NRC in relation to retubing
was to refrain from any actisn and continue to have the units operate in a degraded condition. Retubing is
still not an available alternative to the proposed act'on. Although the staff has begun review of Westing-
house's method, it is expected that it will not complete its review in time to make it a meaningful alternative.

28. Comment (B-22)

The DES is defective for failing to discuss fully the environmental implications of the shipment of one of
the Surry steam generators to Hanford, Washington via the Panama Canal. Although the DES states on p. 4-4
that this event "may" happen sometime in the future, the f act is that the shipment has already commenced.
The fact that the Department of Energy is assuming prin::ipal responsibility for this aspect of the Surry
operation does not relieve the NRC of its obligation under NEPA to fully evaluate the resulting environ-
mental effects and rius within the DES. To do otherwise is to " segment" the action in violation of NEPA.

R**F!$1*. :

The shipment of the steam generator is under the responsibility of the DOE. An e"'.unmental assessment
j was performed by DOE and notice was published in the Federal Register on Apri' ., 1980, of its availability

and finding of no significant impact.

The following comments were received from the Department of Interior:

1. Comment (B-24)

The draft is lacking a location map and site plan. We believe reviewers would find these of value in the
final environmental impact statement. While the doses in the unrestricted areas are expected to be below
normal operating levels during the repair, the final statement should describe a monitoring program to
assure the public that the doses do indeed remain within acceptable levels.

Response:

The Final Environmental Statement for Surry Power Station, Unit 1. dated May 1972, provides a location map
and site plan. These are also attached as part of this response.

The Surry Station has, as a part of its license, Technical Specifications which include a monitoring program
which, as during normal operations, will assure that the public doses remain within acceptable levels. An
Effluent Monitoring Program assures that effluents released from the site are within acceptable levels. An
Environmental Monitoring Program monitors of fsite doses via air samples, water samples, and dosimeters.

8-8
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Comment (8-24)

The statement shculd address the fate of a1y water collected in the sump of the storage facility for the - .i

;. degraded lower assumblies of the steam generator (see page 3-1).
i.

.
Response:

L-

| No water accumulation is expected in the facility; however, the sump will be checked periodically with a
. dipstick. Any water that accumulates will be treated as radioactive waste.
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APPENDIX A

MEMORANDUM AND ORDER

BY ' dk U.S. NUCLEAR REGULATORY COMMISSION

IN THE MATTER OF

VIRGINIA ELECTRIC AND POWER COMPANY

(SURRY POWER STATION, UNITS 1 AND 2)
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CLI-80- 4

:

UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

COMISSIONERS: 'e N

John F. Ahearne, Chairman 8/ DOCKETED 1
Victor Gilinsky % USNRC -

Richard T. Kennedy g gq 4 jgg , QJoseph M. Hendrie - r
Peter A. Bradford '

O!!ics of the secreta 1
g pocketing & senice /

Branch T/

) N &
* 'In the Matter of )

)
VIRGINIA ELECTRIC POWER C0. ) Docket Nos. 50-280

) 50-281
(Surry Nuclear Power Station, )
Units 1 and 2) )

)
For Relief Under 10 CFR 2.206

MEMORANDUM AND ORDER

l

Th' Commission has before it for sua sponte review three decisions by the

Directer of the Office of Nuclear Reactor Regulation on petitions 1/ filed under

10 CFR 5 2.206 involving the steam generator repair at the Surry Nuclear Power

Station. On January 29, 1980, the Commission, pursuant to 10 CFR S 2.206(c)(1),
l

took review of the three decisions on the issue of the need for an environmental !

impact statement regarding the proposed repair. |

|

1/ The three petitions are from the North Anna Environmental Coalition (filed :
December 29, 1978; denied February 1, 1979); the Environmental Policy
Int.titute (filed February 20, 1979, denied April 4,1979); and the Potomac
Alliance, Citizens Energy Forum, Inc., Truth in Power, Inc., and the
Virginia Sunshine Alliance (filed April 18, 1979, denied October 24,
1979),

i
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The primary issue presented by the repair,2/ and the sole issue considered

on the merits in this Commission review, is whether the tiRC's action in approv-

ing the repair is one "significantly affecting the quality of the human environ-

ment" for purposes of the fiational Environmentai Policy Act (fiEPA),3_/ and there-

fore one that requires an enviror. mental impact statement. This admittedly vague

test, and the lack of definitive criteria that can be used in applying it,

leaves the Commission and its Staff with a difficult decision in many cases.
f

! The circumstances of this case presented the Director with just such a difficult

! decision.
l

Our review has focused on che occupational radiation exposure that the

repair program will entail because we believe that this adverse environmental

impact is the only one associated with the repair program that might be considered

significant. We have carefully examined the Director's Decisions and the bases

therefor, and are unable to determine from the data and arguments presented byt

|

| the Director whether the occupational radiation exposure involved here is signi-
1

; ricant. The Director's Decisions rest essentially on a comparison of the impact

of the radiation exposure resulting from the repair with the net savings in total

occupational exposure resulting from operation using repaired steam generators

-2/ When this issue first arose, t'oth units at Surry were the subject of the

petitions. At this point however, repairs at Unit 2 are essentially
completed and the repairs at Unit 1 are scheduled to begin in June of

i

1980. Hence, the need for an environmental impact statement for the Unit|

2 repairs is moot. However, the issue of the naed for a statement for the
,

Unit I repair is very much alive and is the focus of this Comission!

( review.

3/ The fiational Environmental Policy Act of 1969, Pub. L. fio. 91-190, 83 Stat.
852 as amended by Pub. L. 94-83, 89 Stat. 424, 42 U.S.C. 5 5 4321 e_t_ seq.

n
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instead of defective ones, and a comparison with the incidence of cancer for the

worker population due to causes other than the repair at Surry. The first com-

parison is relevant to the question whether the expected benefits of the action

outweigh the environmental costs, which is distinct from the question whether

the expected environmental impact of a federal action is sufficiently great to

require an impact statement. Even if on balance the result of the Federal

action is beneficial, the proper criterion on which to base the decision whether

to prepare an EIS is the significance of the action.S ence, the fact that theH

occupational exposure at Surry (2070 man rems for the repair at each unit) is

expected to be less than the occupational exposure resulting from continued

operation with defective steam generators over a period of four years is a valid

consideration in assessing the merits of the repair once the requirements of

NEPA have been satisfied, but has no bearing in determining the threshold ques-

tion of the " significance" of the exposure and the attendant decision whether to

prepare an environmental impact statement.

The Director's second basis, comparing the occupational exposures to the

number of worker deaths due to cancer from risks unrelated to the repair, neces-

sarily entails a judgment regarding the significance of these other risks. More

specifically, it implies the proposition that these other risks are either not

significant or that a small percentage of them is not significant. However,

nothing in the Director's Decisions establishes this proposition. Thus the

comparison, without more, does not enable us to determine whether the exposures

here are significant.

-4/ See Regulations For Implementing The Procedural Provisions of NEPA, 40 CFR
1508.27(b)(1).

a.4
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Given this, and given the controversy in the scientific community as to

the effects of such exposures, we are unable to determine whether the enviro ental

impacts here aresignificant. Therefore, we believe that the preferable ccur a

of action in the circumstances of this case is to prepare an environmental

impact statement on the repair.

Accordingly, we hereby direct the Staff to expeditiously prepare and iisue

an environmental impact statement on the proposed repair at Unit 1.

Chairman Ahearne and Commissioner Hendrie dissent from this decision.5/

It is so ORDERED.

For the Commission

_. L%.

" SANEL J CHILK
Secretary of t _ Comission

t

Dated at Washington, D.C.,

this day of March,1980.

-5/ Section 201 of the Energy Reorganization Act, 42 U.S.C. 5 5841 provides
that action of the Comission shall be determined by a " majority vote of
the members present." Had Commissioner Giiinsky been present at t .a
meeting he would have voted with the majority. To enable the Comission
to proceed with this case without de:aj, :::-;r.:an Ahearne, who .. : :
me.ber of the ninori v cn "e cuesti:n u- # - decision, did not rir*ici-
pate in the formal vote. Accoroingly, tne tcrmal vote of the C =In:an
was two to one in favor of tne decisien.
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i FEDERAL ENERGY REGULATORY COMMISSION
]Dt

' WASHINGTON 20426

IN REPLY REFER TO:

May 1, 1980

Mr. Ronald L. Ballard
Chief, Environmental Project
Branch 1

Division of Site Safety & Environ-
mental Analysis

| Nuclear Regulatory Commission
Washington, D. C. 20555

l Dear Mr. Ballard:

I am replying to your request of March 18, 1980 to the Federal
Energy Regulatory Commission for comments on the Draf t Environ-
mental Impact Statement for the Surry Power Station No. 1 - VEPCO.
This Draft ETS has been reviewed by appropriate FERC staff com-
ponents upc., whose evaluation this response is based.

The staff concentrates its review of other agencies' environ-
mental impact statements basically on those areas of the electric
power, natural gas, and oil pipeline industries for which the Com-
mission has jurisdiction by law, or where staff has special expertise
in evaluating environmental impacts involved with the proposed!

! action. It does not appear hat there would be any significant
impacts in these areas of concern nor serious conflicus with this,

j agency's responsibilities should this action be undertaken.

Thank you for the opportunity to review this statement.

Sincerely,

M
JNck M. Heinemann
Advisor on Environmental Quality

|

0
b

t
0

.
.

!
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? h |
3 UNITED STATES ENVIRONMENTAL PROTECTION AGENCY,.

%c e sC" ENVIRONMENTAL RESEARCH LABOR ATORY
SOLTH FERRY ROAD |

N ARRAGANSETT, RHODE ISLAND 02882

|

April 8,1980

Dccket Nos.: 50-280

Ronald L. Ballard, Chief
Environ = ental Projects Branch 1
Division of Site Safety and

Environmental Analysis
U.S. Nuclear Regulatory Co= mission
Washington, DC 20555

Dear Mr. Ballard:

ERL-Narragansett declines to review the March,
1980 Draf t Environmental Statement Related to Steam
Generator Rcpair at Surry, Unit #1, as it is outside our
areas of expertise.

Sinc er ely,
)A ,
. .

/ .7 '' , f sr/:sf'*ifa
: Jan C. Prager
Chief, Technical Assistance ? ranch

JCP/gr

hq6 o 6
t v c

eig* A
-

6A
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U.S. DEPARTMENT OF TRANSPORTATION
REGIONAL REPRESENTATIVE OF THE SECRETARY

434 WALNUT STRitT
PHtLADELPMIA, PENNSVLVANIA 19106

APR s ;333 1rn
l

|

Mr. Ronald L. Ballard, Chief
Environmental Projects Branch 1
Division of Site Safety and

Environmental Analysis

Re: DEIS Steam Generator Repair
Surry Power Station, NUREG-0663

Dear Mr. Ballard:

We have reviewed the subject DEIS recognizing that our area
of expertise and interest is the proposal's impact on the
transportation system. The proposed recommended action has
no apparent effect on the transportation system. However,

in the event the final action requires the transport of
hazardous materials this Department and the Virginia

Department of Highways and Transportation should be
consulted.

Sincerely yours,

Ms. Sally Cooper
Regional Representative of

the Secretary

C.C C 2
s
//o

AOD * Ltt g
L%k) c o
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"April 20 19 50

-Mr. Ronald L. Ballard. Chief
Environ = ental Projects Branch 1
Division of Site Safety and

Envirensental Analysis
Nuclear Regulatory Co=ission
Washington D.C. 20335

Dear Mr. 3allard:

Le Co==onwealth of Virginia has completed its review of the Draf t Environsental ~
I= pact Statement for s:eam generater repair at Surry Porer Statien(Docket No. 50-250).'
De Council on the Envirennent is responsible for coordinating- the State's review cf
envirensental i= pact state:ents and responding to appropriate federal of ficials en
behalf. of the Co==x)nvealth. The felicving agencies rock part in the review of this
doct::ent:

Co==1ssion of Gane and Inland Fisheries
Cc=ission of Outdoor Recreation
Department cf Agriculture and Ccusu er Services

Department of Ccuservatica and Eccactic Develegnen:
Department of- Health

Marine Resources Commission
State Office of E=ergency and Energy Services
State Water Control Board
Virginia Institute of Marine Science
Crater Planning District Co=nission
County of Surry

The Co=:sonwealta has no objection to the proposed repair of the stea: generator
-at Surry Power Station. Unit #1, since the repair vill reduce be a cunt of radiatien
to hich the public and'VEPC0 e=ployees are exposed.

Thank you-for the cpportunity to rc4 ev this draft environmental statement.

Sincerely.
- s . ,: se'

.W_f - ay- g -
-

u! O N'W . Dp'

/
'

O3. 3. Jackson, Jr. -% \
g

JBJr:CHE/gej
h@Enclosure g

.cc: The Honorable Maurice 3. ?. eve, Secretary of Cc=erce and Resources - g tr
'Mr. 3ruce 3. Meador. Department of Conservatten and Econe ic Develepnen:.

.
B

Dr. Robert 3. Strobe. Department of Heal:h

B-4



S. REVIEW INSTRUCTIONS:

If the proposal has been -Please review the document carefully.
revtcwed earlier (e.g., if the current document is a FII AT, EIS'),A)

please consider previous comments.

. e your agency's comments in a form which would be acceptablePrepa)2B) for responding directly to a project sponsoring agency. ,

If additional space is
C) Use the space below for your comments. -

needed, please attach extra sheets. ,

Return your comments to:

Charles II. Ellis III
|

Environmental Inspact Statement Coordinator
;

Council on the Environment-

|
903 Ninth Street Of fice Building

,

Richmond, Virginia 23219

! ~

.

4::-[ CM Es.L', ~ [ k < ..j , ' : .
. ',. gimm is.-5.Ltr III* '''i ^. * -,
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t ''
.-

In revlWfffMEi7dIDNihENN enk e' ment refatedt

to Steam Generstor Repair at Surry Power Station, b it No. 1, w e
1

! find.that in fo rm a t ion is rovi d s owing that pubIlc radiation

! exposure vill be less gE pair operation than would be
| cncount~cred during normal operating conditions. Therefore, it
| would seem reasonabic to proceed with the proposed repairs.

The Division of Parks has no ot'her observations.
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8. REVIEU INSTRUCTIONS:

A) Picase review the document carefully. If the proposal has been
revicued earlier (e.g. , if the current document is a FINAL EIS),
please consider previous comments.

B) Prepare your agency's comments in a form which would be acceptable
for responding directly to a project sponsoring agency.

C) Use the space belou for your cocnants. If additional space is
needed, please attach extra sheets.

Return your comments to:

Charles H. Ellis III
Environmental In: pact Statecent Coordinator
Council on the Enviroatent
903 Ninth Street Office Building
Richmond, Virginia 23219

8 |Yb/b T/
CfttRI3'TDEf;IIIS---I-IL-

ENVIRONMENTAL I!?ACT STATEMENT COORDINATOR

_C O M M E N T S

Based on the material presented in the Draft Environmental Statement
and on independent monitoring by the Health Department of the generator
repair project on Surry Unit #1, the Health Department concludes that we
have no objection to the proposal project for Unit #1.

Our findings indicate that the proposed project can be accomplished
without significant environmental impact. The steam generator repair
project should avoid future occupational exposures to VEPCO personnel that
would occur if this equipment is not replaced.

(SIGNED) c.< fur ud~ h/b,

Acting Assistant State Health Co=missionerTI M

(ACENCY) State Health Department
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504 S Van 3uren
Iowa City, Iowa 52240
May 2, 1980

Director, Divi si6n of Site Safety
* and Environmental Analysis

US NRC
Wasnington, DC 20555

Director:

I am writing to re spo nd to NURE G-0 6 63, the draft
environ = ental statement related to STEAM GENERATOR REPAIR at

| Surry Power Station, Unit No. 1, VEPCO.
I

1) 3ecause it is the occupational radiation
exposure that youlve determined to be the
only adverse environment al impac t, and because
(p. 4-4) you are willing to accept VEPCO's
estimates of gaseous releases ir the past, but
VIPCO is not an impartial member of the
repair pro ceedings, I would want both the
UNION OF CONCERNED SCIENTISTS and THE PHYSICIANS
FOR SOCI AL RESPONSIBILITY to review and approve
the )Mb repair proceedings be f o re they happen.

2) I sust respond to the portion (p. 4-3) that is
a rather elabo rate, transparent effort to
r atio nali ze what amount of exposure to radiation
is acceptable. I doubt whether most Americans
when choosing to live either in Washington, DC,

| or Denver, Colorado, yet know enough to make
radiation expo sure a part of their judgement
c ri t e ri a. Your "therefore, we conclude..." .c

is an insult to the American people. What our
socie ty has been accepting for radiation exposure
has come out of an ignorance fostered by the
nuclear industry. This third-from last paragraph
smacks of barbaric unconcern for the public trust.
I demand to know how you would proceed from this
point, in the study, without it.

c/c Peter Bradford, NRC Si cerely
/pyy? khW,Potonac Alliance f

UNION OF CONCERNED SCIENTISTS ynb R. Chong g
PHYSICI ANS FOR SOCI AL RESPONSIBILITY

B-7
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UNITED STATES OF AMERICA
j

NUCLEAR REGULATORY COMMISSION

COMMENTS ON DRAFT ENVIRONMENTAL STATEMENT RELATED
TO STEAM GENERATOR REPAIR AT SURRY POWER STATION,

'

UNIT 1, VIRGINIA ELECTRIC AND POWER COMPANY (March

1980) (Docket No. 50-280 ) (NUREG-066 3 )

Introduction

These comments are submitted on behalf of Potomac

Alliance, Citizens' Energy Forum, Inc., Virgistia Sunshine

Alliance, and Truth-in-Power, Inc. (" Petitioners"). On

April 18, 1979, Petitioners presented to the Nuclear Reg-

ulatory Commission, pursuant to 10 C.F.R. 52.206, a pet-

ition addressing various aspects of the steam generator

replacement project at the Surry Power Station. That pet-

ition, among other things, (1) identified the salient def-

iciencies in the environmental impact appraisal (EIA) pre-

pared by the NRC Staff with respect to the project, (2)

asserted that under the National Environmental Policy Act

(NEPA), 42 U.S.C. S4321 et seq., an environmental impact
~

statement was required for the project and outlined some

of the necessary characteristics of such a statement in

order to-comply with NEPA, and (3) requested that the pro-

ject be suspended pending compliance with NEPA and the

provision of other relief. That petition led-to the Assuance

B-8
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of the NRC Memorandum and Order of March 4, 1980 (CLI-

80-4), which in turn led to the preparation of the draft

environmental statement (DES).

It is evident, however, that the DES is hardly more

than a warmed-over EIA, as the two documents are substan-

tively indistinguishable. The DES is opaque and laden with

terms that. are incomprehensible to anyone save those fam-

iliar with the intracacies of nuclear reactor engineering ,

and the jargon of experts in that field. It

wholly disregards some of the most significant environmental

effects of the Surry project and trivializes those that it

mentions. It fails to acknowledge that the significance of

some of these impacts is subject to serious scientific

controversy. It is misleading in these and many other res-

pects, not the least of which is its conclusion that the

project "will not significantly affect the quality of the

human environment." DES at ii, 6-1. The deficiencies in

,

the DES render it inadequate under NEPA, and require that
t

i it be revised substantially before the Virginia Electric

_and Power Co. (VEPCO) is permitted to replace the steam
!

generators at Surry Unit #1.

i
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Procedural deficiencies

1. Section 1501.7 of the NEPA regulations promulgated

by the Council on Environmental Quality (CEQ) require that

as soon as practicable after the decision to prepare an

EIS has been made (presumably before a draft EIS is pre-

pared), the agency shall invite interested persons to

participate in a scoping process in which the scope of

the EIS will be decided. To the Petitioners' knowledge,

no scoping process was initiated with respect to the Surry

DES. As a result, the scope of the document is defective

in several material respects.

2. No " record of decision" was prepared for the Surry
)

project, in violation of 40 C.F.R. 51505.2.

3. Much of the material cited in the section of the DES

headed " REFERENCES" is not readily availa;_e to the public,

nor are the contents of the referenced documents summarized,

in violation of 40 C.F.R. 51502.21.

4. The DES contains no list of preparers, in violation

of 40 C.F.R. S1502.17.

5. To the knowledge of Petitioners notice of the availab-

ility of the DES for review has not been made known to

the public through local newspapers, local media, or by

posting appropriate notices on and off the site of tne

Surry station, in violation of 40 C.F.R. SS1506(a), 1506

(b) ( 3) (iii) , 1506 (b) (3) (iv) , 1506 (b) (3) (v) , 1506 (b) (3) (vii) ,

1506 (b) (3) (viii) , 1506 (b) (3) (ix) , and 1506 (d) .

B-10
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Substantive deficiencies

Insufficient scope

6. As pointed out in the Petition at pp. 24-25, the

Surry project is but one of at least 15-20 similar pro-

jects likely to be performed at pressurized water reactors

in the next few years. Since the date of filing of the

Petition, the Wisconsin Electric Power Co. has encountered

severe steam generator degradation at the Point Beach plant

and has announced plans to replace the steam generators

there. Scientists Institute for Public Information, Inc.

v. AEC, 481 F.2d 1979 (D.C. Cir. 1973), directs that where

a single action is simply one aspect of an overallrprogram

with cumulatively significant environmental effects, a

programmatic EIS must be prepared. In this case, a prog-

rammatic EIS is required on steam generator repair nation-

wide.

Case law discussing the programmatic EIS requirement

has often arisen in connection with programs with geograph-
,

|
'

ically'related environmental impacts. See Kleppe v. Sierra

Club, 427 U.S. 390 (1976), However, programmatic state-

ments are also required when an agency embarks on a series

of actions which have common environmental impacts, alt-

ernatives, methods of implementation, media, etc. See 40

C.F.R. S S1502. 4 (c) , 1508.25(a). Scientists' Institute

for Public Information, supra.

B-11
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7. The DES improperly and without justification limits

the scope of its analysis to the replacement of the steam

generators at Unit 1. This is inconsistent with NEPA. There

is no way that the interested public or any other reader

of the DES can evaluate the project meaningfully without

understanding that the replacement of the steam generators

at Unit 1 is part of a larger operation. Indeed, at other

points in the DES the cost of the project is projected in

terms of the entire project. See DES pp. 4-6, 4-7. And at

other points the total radiation exposures are expressed

as a total for both operations. See DES at p. 5-1.

8. The DES improperly limits the scope of its discussion

of environmental effects to the occupational. exposures

borne by workers at Surry. This is a patent violation of

NEPA, which requires that EISs address, "to the fullest

extent possible," all environmental effects of proposed

actions as well as all irreversible and irretrievable comm-

ittments of resourses.

Foremose among these impacts and irreversible comm-

ittments is the burning of coal and oil to generate elec-

tricity to replace that which would be generated at Surry

but for the steam generator replacement project. While

' Unit 2 was down for 39-60 weeks, the use of fossil fuels

to produce replacement power certainly had significant

impacts upon air quality in regions downwind from the gen-

erating plants. In addition, the use of this amount of

B-12
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,

fossil fuel constituted an irreversible committment of a

vital energy resource which, while perhaps justified, was

required to be analyzed within an EIS. Additionally, the

Surry project will lead to an irreversible committment of

worker health and allowable worker exposures.

Further, the Surry project will lead to substantial

socio-economic effects upon VEPCO ratepayers. As pointed

out below, the Surry action cost roughly $300-350 million,

not the $142 million estimated in the DES. This averages

to $300 per ratepayer, a significant drain upon the after-

tax incomes of most ratepayers. Such effects must be exam-

ined fully within the Surry DES, because the project en-

tails direct significant environmental effects which are

intertwined with the socio-economic effects. See Image

of Greater San Antonio v. Brown, 570 F.2d 517, (5th Cir.

1978); 40 C.F.R. 51508.14.

B-13
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General deficiencies

9. The DES contains no glossary or table of definitions, !

; and consistently uses terminology beyond the ken not only

of lay people but of those somewhat familiar with reactor

design. See, for example, p. 3 -1, where the changes in

steam generator design and operations are described as

follows:

(1) using All-Volatile-Treatment chemistry control
in the secondary system from the beginning of oper-
ation, (2) using corrosion resistant SA240 Type 405
ferritic stainless steel rather than carbon steel
for support plate material, (3) thermally treating the
Iconel 600 heat exchanger tubes for better corrosion
resistance, .and (4) using a broached hole pattern
with a quatrefoil design in the support plates rather
than separately drilled flow holes to minimize the
accumulation of corrosion products where the tubes.
pass through the plates.

None of the highlighted terms are defined anywhere in the

DES. See Environmental Defense Fund v. Corps of Engineers,

348 F. Supp. 916 (E.D. Miss. 1972) (impact statements must

be written in language understandable to nontechnical minds).

10. Sections 2.1 and 3 of the DES provide a totally inad-

equate description of the background and need for the action,

and of the way in which it will be carried out. For example,

the DES does not set forth the dimensions of the stearc gen-

erators nor does it describe their function in a nuclear

reactor. The DES does not permit a_ lay person to conceptually

grasp the nature of the project.

B-14



-8-

11. In general, the DES is horrendously out of date, making

the calculations and conclusions therein essentially worth-

less. For example, estimated economic costs are presented in

1977 dollars despite the facts that nuclear power plant

construction costs have inflated approximately 50 percent

within the last 3 years.
.

Specific deficiencies

12. Section 3.0, " Description of the Proposed Repair

Method," is lacking in detail or supporting data. This

two-year, multi-million dollar undertaking is described in

little more than one paragraph. Statements such as "The

old upper assembly, after some refurbishment, and the new

lower assembly will be welded together in the field" demon-

state the paucity of information in this section.

VEPCO has gone through this operation once, and has

made a 30-minute color movie out of it. This movie should

be made available to the public. Still photographs should

be included in the DES to illustrate the various stages in

the steam generator replacement project. Data regarding

occupational exposure and other aspects of the action

should be provided. NEPA requires that, "to the fullest

extent possible," any factual information in the NRC's poss-

ession regarding the repair of Unit 2 be set out in the DES.

It must disclose "the history of success and failure of sim-

ilar projects." Sierra Club v. Morton, 510 F.2d 813 (5th

Cir. 1975). "Otherwise, those removed from the decisionmaking

B-15
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process will have no way of knowing the adverse effects

that have occurred in similar proposals." Burkey v. Ellis,

483 F. Supp. 897, 911 (N.D. Ala. 1979).

13. On p. 3-1 reference is made to an "above-ground con-

crete structure with walls about 3 feet thick," but there

is no indication whether the structure also has a floor,

a ceiling, doors, windows, electrical wiring, security

monitoring equipment, or whether it is seismically secure.

This structure must be described in detail. As it has

apparently already been constructed, photographs should

be provided. The means in which steam generators are trans-

ported to the structure and placed inside it must be des-

cribed.

14. The diagrams provided at pp. 3-2 and 3-3 of the DES

are impenetrable. Even the title of Figure 2 uses terms

that are not explained, such as " Primary Side Drained and

Secondary Side at 72% Level."

15. The estimates of worker exposures in section 4.1.1

are unreasonably low. Given that the estimate made by

Batelle Pacific Northwest Laboratories was 3380 to 5840

|
man-rems, that the measured exposures during the repair of

Unit 2 were 2140 man-rems, and exposure rates at Unit 1

have historically run at a level 30-40 percent higher than

| those at Unit 2, the NRC's adherence to an estimate of 2070

:
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is unsupportable and arbitrary. Indeed, the DES offers no

basis for this estimate other than VEPCO's belief that its
original estimate is reasonable because of its belief that

it learned how to reduce exposures during the replacement

of the steam generators at Unit 2.

16. The DES's attempt to "put into perspective," i.e.,

belittle the significance of the man-rem exposures resulting

from the action are invalid, misleading, and violative of

NEPA. It is shocking that the extreme radiation exposures

which have occassionally been measured at nuclear plants

are characterized in the DES as "[in]significant deviations

from the average" (DES at p. 4-2), considering that they have

run as high as 3142 man-rems, or six times the average ex-

posure level. Yet then the DES casts the 2070 man-rem estimate

as "within the historical range of doses about the average."

This is a transparent attempt to brush these significant

exposure levels under the rug rather than acknowledge, much

less explain, their significance.

17. The prediction that the steam generator replacement project

will lead to dose savings of hundreds of man-rems per year

is unsupported. The statement made on p. 4-3 that such savings

will " offset" the total project exposures of 4140 man-rems is

invalid and misleading. The latter figure seems to have no basis.

18. The DES does not provide data indicating exposures at

Surry for 1978 or 1979, nor does it break down its exposure

data according to the reactor at which the doses were received.

B-17
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19. The analysis of the deaths and health effects likely to

result from the action is invalid because it is based on out-

moded scientific information. The "BEIR Report," on which

those calculations are based, predates a significant reversal

in scientific thinking concerning the dose-response relation-

ship of ionizing radiation. Since then, the linear exposure

theory, which holds that no exposure is risk free and that

spreading a given dose over a large number of persons does

not reduce its adverse effects, has become prevalent. In

addition, many experts in the field now believe that the

dose-response estimates in the BEIR Report are conservative

by a factor of as many as five. Given this substantial div-

ergence in scientific opinion, the DES is defective for

failing to present the range of significant opposing scien-

tific views. See The Committee for Nuclear Responsibility,

Inc. v. Schlesinger, 404 U.S. 917 (1971) (remarks of Douglas,

J., dissenting); 40 C.F.R. S1502. 9 (a) .

20. Although the DES states at p. 4-4 that "our independent
1

analysis of the gaseous and liquid releases of radioactivity

from the plant site during the steam generator repair pro-

ject is based in large part" on NUREG/CR-0199, the fact is

that the DES never adopts the estimates therein nor makes'

its own, independent estimates.It simply concludes that

VEPCO's estimates are reasonable. This is an abdication of

the Commission's responsibilities under NEPA. Since meas-

urements ofLradioactive effluent releases were made during.

the repair of Unit 2, that data should have been used to

formulate revised estimates. In particular, it was purely

B-18
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arbitrary not to revise the predicted releases of noble

gases. Incredibly, the basis for failing to revise these

estimates is that the environmental impacts of these rel-

eases are expected to be less than those stated in the

Surry FES, prepared in 1972. DES at p. 4-4.

21. The estimate in section 4.2 of the DES of the economic

costs of the Surry steam generator replacement project is

invalid because it is based on 1977 dollars. Standing alone,

this defect is sufficient to render the DES invalid under

NEPA. See Burkey v. Ellis 483 F. Supp. 897 (N.D. Ala. 1979).

22. The economic analysis in the DES is invalid in that ,

r

it fails to consider the possibility that replacement or

repair of the sterm generators may be necessary a second

time. As the DES reveals, the cause of the steam generator

degradation leading to the present action is unknown, and

as the Point Beach situation demonstrates, no cure has been

found. The DES must, therefore, consider at least the poss-

ibility that the action will be necessary a second time and

factor the cost of such an operation into its analysis.

23. The prediction of the cost of replacement power during

the repair of Unit 1 is invalid because it assumes that the

plant will be down for only six months. Since the repair of
Unit 2 took between 37 and 60 months, the DES tr.ust select a

reasonable figure within that range or at least explain why

the six month figure remains viable.

B-19
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24. The analysis of the economic cost of the action is

invalid because it assumes that the cost of replacement

power is S183,000 per day. In fact, the cost of replace-

ment power has increased since 1977 to $500,000 per day.

25. The estimate of $142,000,000 as the " total project

cost" in invalid. Presumably, this figure refers to the

cost or repairing both units, as this is the figure found

in the 1979 EIA. If so, the figure is off; the replacement

of the steam generators at Unit 2 has already cost more

than that amount. If the figure refers to the costs of the

Unit 1 repair project it is still seriously low.

26. Section 4.3, headed "Non-Radiological Environmental

Costs," is a disgrace to the NEPA process. Even with respect

to the environmental impacts that are ment'^ned summarily

in that section, their treatment displays rar less than the

good faith consideration required under NEPA, The DES must

be revised to estimate the amount of noise generated by the

project, the quantity of fugitive dust and other air pollutants,

the discharge of chemicals into nearby bodies of water to

the extent that the impacts are non-radiological. See the

attached Petition at pp. 14-18.

26. Section 4.3 is inadequate because it fails to estimate

the economic effects of the action upon VEPCO ratepayers.

Assuming without conceding that Unit 2 was down for only

9 months for steam generator repair, that Unit 1 will down

for the same length of time, and that the other economic

estimates in the DES are accurate, the total cc t of the

action comes to $346 million (540 days.X $500,000 per day

B-20
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plus $76 million in other costs. As shown in the Petition

at pp. 15-17 such economic impacts must be considered in

an EIS when intertwined with other direct effects on the

natural environment, as they are in this case.

27. The analysis of alternatives in section 5.0 is~ inadequate

under NEPA. That it is based on 1977 dollars is alone suff-

icient to render the entire section essentially useless.

See comment 21, p. 12, above.
I

28. The alternative of derating the Unit 1 reactor cannot
j

be evaluated on the basis of the DES because the cost of

that option is said only to be "high." DES at p. 5-1. For

some unexplained reason, the figure of 4140 man-rems is

used as reference for evaluating the man-rem exposures that

would be experienced under this alternative.

29. The alterrative described as using corrosion inhibitors

and secondary side cleaning is dismissed much too casually,

without explaining exactly what the merit of this alternative is

or raising the possibility of deferring action for a short

while until it has been studied further.

30. The option of shutting down the unit (described for

some reason as shutting down the Surry station) is insuff-

iciently examined. For example, the environmental impacts

of this alternative dre covered in one sentence! Their
magnitude: "significent." *he economic analysis of this

| option is woefully inadequate, as the figures given are
I

neither justified nor referenced to credible authorities.
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31. The option of retubing, described in section 5.2, is

given inadequate treatment. The natt re of the alternative

is not presented in a way that is comprehensible to a lay

person. The economic " analysis" of the option is based on

analyses performed years earlier. While the DES states that

the retubing alternative "may be an alternative" in the

future, it does not attempt to predict when that day will

likely arrive. And above all, the DES reveals the Staff's

awareness of "recent developments" which show that the

retubing alternative may be far preferable to the proposed

action. This is virtually the same remark made in the EIR

of 1979. Evidently the Staff has made no effort at all to

investigate the potential of this important alternative.

32. The DES is defective for failing to discuss fully the

environmental implications of the shipment of one of the

Surry steam generators to Hanford, Washington via the

Panama Canal. Although the DES states on p. J-4 that this

event "may" happen sometime in the future, the fact is that

the shipment has already co==enced. The fact that the Dep-

artment of Energy is assuming principal responsibility for

this aspect of the Surry operation does not relieve

the NRC of its obligation under NEPA to fully evaluate the

resulting environ = ental effects and risks within the DES.

To do otherwise is to " segment" the action in violation of

NEPA.
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Conclusion

These comments cannot do justice to the DES for the

Surry steam generator replacement projec'. The document

is virtually incomprehensible to lay persons. It is rife

with faulty economic calculations which in turn are based

on assumptions that insult the intelligence of the reader.

The DES exhibits casual disregard for the fact that the

action will expose thousands of human beings to upwards of

4000 man-rems, and instead characterizes the action as

leading to man-rem " savings." The estimates of man-rem

exposures are subject to simple errors in arithmetic. The

DES completely ignores some of the principal environmental

impacts of the action, notably the burning of fossil fuels

to produce power for approximately a year.and a half, and

the economic impacts of the action upon VEPCO ratepayers. 4

The DES is so inadequate that it precludes meaningful

analysis of either it or the action it addresses. In such

cases, the statement must be revised and recirculated in

draft. In rder to comply with NEPA, the Commission must

rework and expand large sections, if not all of the DES.

If Petitioners are to be given their right to ecmment under

NEPA, they must be given another opportunity to comment upon

the statement before it is used as the basis for permitting

the Surry action to proceed.
spectf * su ..'t ,

James B. oug brty. j/Dated: May 5, 1980 $
5

1416 S St., NW
Washington DC 20009

Counsel for Petitioners
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j pjj United States Department of the Interior

s -c / OFFICE OF THE SECRETARY
J. WASHINGTON, D.C. 20240

ER-80/237
MAY 9 1980

Mr. Ronald L. Ballard, Chief
Environmental Projects Branch 1
Division of Site Safety and
Environmental Analysis

Nuclear Regulatory Commission
Washington, D.C. 20555

Dear Mr. Ballard:

Thank you for your letter of March 18, 1980, requesting our
views and comments en the draft environmental st_atement
related to Steam Generator Repair at Surry Power Station,
Unit 1, Surry County, Virginia. We have the following
Comments.

The draft environmental statement identifies occupational
radiation exposure as the major issue in the proposed program
for Unit 1 repair. It concludes "that the doses to indivi-
duals in unrestricted areas and to the population within 50
miles due to gaseous and liquid effluents from the repair
project will not be environmentally significant." Units of
the National Park System that are within the 50-mile radius
are Colonial National Historical Park, Petersburg National
Battlefield, and Richmond National Battlefield Park.
Colonial is within 5 miles of the site.

The draft is lacking a location map and site plan. We
believe reviewers would find these of value in the final
environmental imDact statement. While the doses in the
unrestricted are'as are expected to be below normal opera-
ting levels during the repair, the final-statement should
describe a monitoring program to assure the public that the
doses do indeed remain within acceptable levels.

The statement should address the fate of any water collected
in the sump of the storage facility for the degraded lower
assemblies of the steam generator (see page 3-1).
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We hope these comments will be of assistance to you.

Sincerel
,

l

M'

Ja:::, H.dathlesbergers

Pecial Assistant to
Assistant ECRETARY

J
.

,

.

t

,

,

|
|

i
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