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I. Introduction

A. General

Tne crimary function e' the Corbustion Encineering. Irc. (CE) facility at
' indsor, Connecticut, that is licensed under a special nuclear material license,.

is the fabrication of components such as fuel reds and assemblies'containing
low enriched UO for light-water moderated power reactors (LWRs), control

2
ccds, control rod drive mechanisms, and reactor core internals. They also
have facilities for the development, design, analysis and testing of nuclear
ccr.ponents and systems. The plant was originally licensed on Iiay 29, 1968 and
Suthorized operations included the fabrication of UO fuel assemblies startingp

from 002 p wder. The current possession limits include 500,000 kilograms of
235 235uranium enriched to no more than 4.1% 0, 4,800 grams 0 in uranium enriched

235 239to less than 20*4 0, 128 grams Pu in eight (8) encapsulated neutron
238 23 '

sources, 10 grams of Pu in five (5) encapsulated Pu neutron sources,

160 micrograms plutonium as analytical samples, and 10,500 kilograms natural
and/or depleted uranium.

B. Location Description

f The CE site is located approximately 5 miles northwest of Windsor, Connecticut.
It consists of a plot of approximately 1,200 acres. East Granby, Connecticut,
the nearest town to the site, is 3 miles north of the site.- Figures 1 and 2

| show the geographical location of the site. It .is approximately 180 feet
above mean sea level. The Farmington River flows along the northern border. of
the site. Figure 3 shows the relative locations of the buildings on the site.

l
l The principal activities of the nuclear manufacturing operations are carried'

out by.the Nuclear Fuel Itanufacturing Department in Building #17, a one-level
building. The shop section has concrete flooring, corrugated asbestos siding,
anc a poured gypsum roof deck approximately 25 feet above floor level. The

renainder of the building, used for offices (front section), has concrete

i

!
.
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flocring, exterior concrete block, and a poured gypsum roof deck approximately
Il fect high.

/ . c dce:c, Cuilding //21, is provided for the storage of incoming fuel
- *Sino containers, raw materials, and finished cere ments. This bui!dir.g is
;~ f abricated rigid frame steel structure located tpproximately 100 feet

uest of Euilding #17.

~n: cther buildings, where fissile materials may be stored or handled, are
ered by the Development Department. Buildings #1 and #1A are used for
adicactive caterial storage; Buildings #2, #2A, #3, //5, #16, and #18 are

ad for laboratories; and Building #3A is primarily used for Develcpment
Laboratory offices.

C. License History
-

.

CE first applied for a license to process low enriched uranium in 1968 and
was issued a license on May 29, 1968, for a five year period (expiration
date tiey 31, 1973). The license authorized the fcbricaticn of fuel assemblies
that met physical and enrichment specifications for specific fuel assembly
designs. By letter dated April 16, 1973, CE filed a renewal application.
The license remained in effect in accordance with the timely renewal provisions

of subsection 70.33(b) of 10 CFR 70 until the current one was issued on
January 30, 1976. The license allowed the licensee a limited flexibility in
making changes to his operations without prior NRC approval. However, the

license was still a " specific license" as distinguished from a " broad license"
in which the licensee has greater flexibility in making changes in his opera-
tion without prior NRC approval. The license was scheduled to expire on
January 31, 1981. There are 36 amendments associated with the current license,
11 of vehich have been issued since the renewal application was filed. By letter

dated December 18, 1980, CE filed a renewal application and the license has
rcrained in effect in accordance with the tir.ely renewal provisions of the
regulations. The renewal application was subnitted in a format which generally
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I followed Regulatory Guide 3.52, " Standard Format and Content for the Health and
Safety Sections of Pier.ewal Applicaticns for Uranium Fuel Fabrication Plants."i

II. Authori:cd Activitics
.

Geroral Surm;ry+

The renewed license will authorize CE to perform the following activitics at
-the Windsor site:

:

1. The fabrication of light water reactor (LWR) fuel assemblies starting
uitn U3n.

L

2. Research and development activities related to the fabrication of
LWR fuels and the testing of reactor fuel assemblies and components.

.

I The license does not authorize the possession, storage or processing of UF *
6

B. Process Description

i
|

1. lianufacturing Operations

a. Introduction - The manufacturing operations are conducted in
Buildings 17 and 21. The main process operations are described

under the headings of (1) pellet fabrication, (2) fuel cladding,
assembly, and test, (3) scrap recovery, and (4) liquid waste
disposal.

b. Pellet Fabrication - The 002 p wder, from the CE conversion
plant in Hematite, Missouri, is blended with binder, dried,
granulated and pressed into pellets. The pellets are then
sintered in a reducing atmosphere, grcund to size, washed,
dried, and inspected.

!

|
'
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The nuclear criticality safety of the pellet fabrication
cperations is based primarily on the use of favorable slab
cnd cylinder geometry.

Fuel Claddina. Ass +nbly cnd Testing - Feel nellets a e'le=ded
__

into empty tubes which are then plugged and ~ seal welded. The

sealed rods are inspected, cleaned, autoclaved, and leak tested.
1 i
i

The tested rods are assembled into fueliassemblies.
<

-

s

The nuclear criticality safety of the cigdding, assembly, and
testing operations includes both mass and container geometry
controls. Where water moceration cennot be excluded, optimum
water moderation is assumed unless the only source of water is
that from overhead sprinkler systems and,the open space between ;

fuel pieces cannot be filled with water (see discussion under '

VII. Nuclear Criticality Safety). ,5-
-

- '

d. Scrao Recovery - All clean scrap is accumulated for reprocessing
and recycle. The scrap may be milled, oxidized and reduced to ,

'
<

assure removal of volatile additives an'd to achieve the ' desired
ceramic properties for recycle U0 . Allotherscrap(e.h., -

2 ,

grinder sludge) is dried and then stored for final disposition. ,
i

(-
,

e. Liouid Waste Disposa~1 - The radioactive liquid wastes from the .

nanufacturing operations (consisting primarily of floor mop
water, effluents from sinks and showers in contaminated areas)
is pumped into a settling tank whose design precludes possible
criticality, passes through a closed loop centrifuge (sampled ,

,

to verify acceptable discharge levels) and then to the retenyion
tanks in Building 6. Radioactive liquid wastes from the lab '
oratory operations (generated primarily in wet chemical analysis
and cleaning of glassware used in the analysis of UO ) is also

2
discharged to the retention tanks. The wastes are sampled,

4

1 . . . _.- - , ,. ,, ----__-----,-_y- - , ,,
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cnalyzed, and diluted (if necessary) prior to discnarge to an
cnsite crcok from which it fic.!s into the Farmir.gton River.

2. Mecler* Labaratcrv Orcratiens

I. The cerenic laberctory is invcircd with the development and
testing of research fuel materials cnd routine pellet testing
for the fuel fabricatien plant. Resecrch is also performed on
testir.g different reactor ctterials. Uranium oxide is
pelletized, sintered, and loaded into fuel rods for testing.

b. The chemistry lcborttery pirfer.s c,usiity control anclysis on

UO2 pcuder and pellets at varicus production stages.

c. The metallography laboratory evaluates pellets made in both the
manufacturing and in the ceramic laboratory facilities,

d. The fuel and material laboratory conducts research on
nonirradiated core naterials that includes fuel cladding,
neutron poisons, and fuel red assembly materials.

.
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III. Possession Linits

*
.

. .

:.J' e ci al Fora, Quantity
- y. - -

: L: - : nt; to A. Dr.ide g.cter, A. 22,i.00 kilograia cf
; 4.~. wt % U-235 pellets, rods U-235

and finished
fuel assemblies 7

E. L'ranium enriched to B. Any B. .4800 grams U-235
< 20 wt % U-235

C. ' Natural and/or depleted C. Any C. 10,000 kilograms
uranium total uranium

. Pu-23E D. Encapsulated ' D. 5 sources, each
neutron + sources, containing less

than 2.0 grams.

Pu-238-

-
a .

E. Pu E. Any E. 160 micrograms as'

analytical samples'

F. Uranium enriched F. Contained in F. 8 sources, each
in the U-235 isotope encapsulated containing less than

U0 sources 1.7 grams U-235 at' s
3g

any enrichment

,

t

5

s
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IV. Facilities

: t'fidin: Activities
'^

l?. ' 3A Sin :ps of : rll ca:ntities c' c7!' ::tive r.eterial
(< 350 grams U-235)

2, 2A Fabrication and decontamination of reactor servicing equipment, ,

storace of archive fuel rods,' and related activities
E, 16 Research and development activities utilizing SNil, including

the operation of a radiochemistry laboratory, ceramics
laboratory, and related facilities. Source material is used
for R & D work in the thermal hydraulic testing of reactor
fuel and components

5 Waste water processing frem manufacturing and laboratory
activities

17 Manufacturing PWR assemblies utilizing low enriched uranium
(up to 4.1 weight percent U-235) in the form of uranium oxide
powder, pellets, rods, and in assemblies

,

18 Testing of reactor fuel assemblies and components
21 Storage of SNM in shipping containers

. . . . . . . . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ -
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V. License Apolication

A. Review History

~ c M;. r-.itw of the Ccmbustion Engineering rereal onlication included
~ evaluction of the application transt.itted by letter dated December 18,
H89, its revision dated October 1,1981, written in response to NRC ccm ents
and to conform with the draft Regulatory Guide on " Standard Format and Content
Sr Health and Safety Sections of Renewal Applications fcr Uranium Fuel Fabri-
cEt'ico Plants" (Regulatory Guide 3.52), its second revision dated May 14,
H 2, tc be nore responsive to the earlier NRC comments and to respond to
U:ificn:1 NRC coraents resulting from the first revision. CE chose to submit
an entire revised application each time rather than only page changes. This
approach extended the time required for the review. It included a review of
the co.Tpliance history, and a detailed review of the organization, administra-
tion, radiation protection, and nuclear criticality safety programs.

During the period of the initial safety review, N. Ketzlach spent February 9
through 12, 1981, at the Windsor facility accompanying J. Roth of Region I on
a nuclear criticality safety inspection. The site visit included a tour of
both the manufacturing and laboratory facilities and a discussion on the need4

to clarify the organization on the relationship between the responsibilities

j for safety in Nuclear Fuel Manufacturing and in the Nuclear Laboratories and
the need for including the criteria in the license condition sections of the
renewal application for all process and storage operations. A. L. Soong spenti

February 24 through 27, 1981, at the Windsor facility accompanying P. Clemonst

i

j of Region I on a radiation safety inspection. The site visit also included a
tour of the licensed activities at the facility.

The license renewal review also included three (3) visits by CE personnel to
: the Silver Spring offices of the NRC to discuss the renewal application:

(1) July 22-23, 1981, F. J. Pianki, G. A. Johnstone, and G. J. Bakevich of CE
met with N. Ketzlach, A. L. Soong, and J. Roth of NRC to discuss the NRC
preliminary cctments; (2) January 27, 1982, R. E. Sheeran and G. J. Bakevich
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of CE met with N. Ketzlach, A. L. Soong, and J. Roth to ciscuss the CE draft
respenses to the formal NRC comments. There were a number of shortcomings to
the CE responses (e.g., didn't address all comments, added new criteria without
justification); (3) May 4, 1982, R. E. Sheercn end G. J. Bakevich cet with

Ket:la:L cnd i L. $cong to discuss tFs recposed CE responses to then

rc cining NRC ccmmants.
~

Following the first visit of CE personnel to the NRC offices, they submitted a
revised applicaticn dated October 1, 1981. Since the revision was incceplete,
CE made their second visit to the NRC offices to discuss its shortcomings. CE

reruested the third visit to discuss a draft of the second revision to their .

reneral applicction. The latter was forcally submitted cn May 14, 1982.
Supplements were submitted dated March 23, September 16, and October 4, 1982.

B. Comoliance History

The licensee's compliance history was reviewed, based on inspections made by
Region I personnel, since the current license was issued on January 30, 1976
through February 27, 1981. There were 24 safety inspections made in this
period and 55 items of non-compliance were found. Although none were consid-
ered major violations as defined by the NRC, the large number warranted a
more detailed review and analysis of the inspection reports. The noh-compliance
items in the health physics area involved items such as failure to self monitor
upon leaving controlled areas, release of equipment from controlled areas

| without monitoring, inadequate written procedures, inadequate protective
~

clothing used by personnel, and the absence of a safety technician during
scheduled off-shift work hours. The non-compliance items in the area of
nuclear criticality safety included the use of unauthorized storage areas,

! inadequate written procedures, exceeding the batch limit (by 5%), and the
i

j absence of work station signs.
|

! Because of the large nu. ber of items of non-compliance cited, the compliance
i history review was extended to the inspections through July 1982. It appears
! most of the problems occurred prior to 1980. In fact, there were 24 items of
i

|

.

O
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non-compliance in 1979 alone. Since that time, however, the number of non-
compliance items was reduced to 6 - 7 per year. CE has been responsive to

correcting the items and the improvement in their performance is apparent..

T:.E netter cf p;rscnnel performing health physics monitoring has been
acrsesed during the review peried and the training progr5 has beer st ength-

ened. The future compliance history of CE shocid be closely monitored,
although their staffing appears to be adequate. In their current organization,
the Nuclear Safety Consultant is not a full-tine CE employee (replaced the
.unacer, Nuclear Licensing, Safety, and Accountability) and the present
i;pervisor, Health Physics and Safety does not have the health physics
r 21ytical capabilities of the former employee in this position.

C. Current Apolication

In the application, CE has denonstrated that it has the necessary technical
staff with the proper qualifications to administer effective nuclear criti-
cality and radiation safety programs. The following sections contain a
description of the principal aspects of the CE organization, administrative
procedures and nuclear and radiation safety programs, as prcposed by CE, and
the additional license conditions developed by the staff of the Uranium Fuel
Licensing Branch, Division of Fuel Cycle and Material Safety, Office of
Nuclear Material Safety and Safeguards.

VI. Oraanization and Administrative Procedures

A. Orcanization

1. Desianation of Radiation Safety and Nuclear Safety Ic;ponsibilities

Operations at the CE Windsor facilities are administered by a staff
organized according to Figures 4 and 5. There are two separate and
independent corponents at CE who handle licensed materials:
(1) Products, Services and Develepncnt tnd (2) Nuclear Fuel
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1:anuf acturing. Both components repcrt to the Nuclear Power Systems
Division Vice President.

The Vice Prstident, Develcpment, is rccpcnsible throu;h the Vice
Presidtnt. oducts, Services and Eeniop ent to the Vice President,
Nuclear Power Systems for the accountability, nuclear criticality
safety, and radiological safety related to all special nuclear and
source materials received by the Development Laboratories and used
in any develcptsnt process. In his position, the Vice President,
Develcpment, has delegated to the Manager, Health Physics responsi-
bility to assure that all operations invc1ving nuclear materials
have been analyzed to establish the required safety liaits and
controls. The organization in the laboratories provides separate,
independent, and parallel lines of authority and reporting for the
research and development (R & D) and safety functions. The Manager,

Health Physics is responsible for the surveillance of all Develop-
ment Laboratory activities in which radioactivity is involved to
ensure that the health and safety standards set forth in the license
are met. The Manager, Health Physics, reviews and approves all
changes in operations involving licensed materials. He has the
necessary authority te halt any operation which falls outside
approved limits and is responsible for indicating what remedial
action is necessary to bring the operation within acceptable limits.

The General Manager, Nuclear Fuel Manufacturing, is responsible
through the Vice President, Nuclear Fuel Manufacturing, to the Vice
President, Nuclear Power Systems, for the accountability, nuclear
criticality safety, and radiological safety related to all special
nuclear and source material received by the nuclear fuel manufactur-
ing facility and used in the manufacturing process. The General
Manager has delegated to the Production Seperintendent and the

Engineering Manager responsibility to assure that all operations
involving nuclear materials have been analyzed to establish the
required safety limits and controls. The !!anager, Nuclear Licensing

_ - -
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and Accountability (NLS&A, ncs a vacant position), and in his absence
the Nuclear Licensing Censultant, reports to the General 1:anager and
assists the Engineering (1anager and Production Superintendent by
performino the analysis required and establishing appropriate centrols.
The Nuclear Licensing, Safety and Accountability group crovides
separate, incependent and parallel lines of authority with the
Production and Engineering group and reports to the General Manager,
Nuclear Fuel llanufacturing. In addition, the Supervisor, Health
Physics and Safety, who reports to the Nuclear Licensing and Account-
ability Manager, assures that the required safety limits and controls
are being followed. The Health Physics and Safety S'pervisor isu

'

responsible for the surveillance of all Nuclear Fuel fianufacturing
activities in which radioactivity is involved to ensure that the
health and safety and nuclear criticality safety requirements of the
license are met. He has the necessary authority to halt any cperation
which falls outside authorized limits and is responsible for indicat-

"

ing the remedial action necessary to bring the operation within
limits. However, if the operation is halted because of criticality
safety considerations, the Health Physics and Safety Supervisor
contacts the Manager NLS&A, the Nuclear Licensing _ Consultant, or the
Nuclear Safety Committee, who determines the necessary corrective
action to be taken.

A Nuclear Safety Committee, reporting to the Vice President, Nuclear
Power Systems, provides independent assurance to management that
nuclear manufacturing operations are carried out in a safe manner.
All committee members are competent senior staff members and are not
involved in the operation under review.

2. Minimum Technical Qualifications

The safety related positions shcwn in Figures 4 and 5 are filled
by individuals who ceet stated r,inimum qualifications of academic
training and professional experience, as follows:
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General Manager, Nuclear Fuel Manufacturing

The minimum qualifications of the General Manager is a
bacheler's degree in ene of the sciences or engineering and.

five years' experierce in nuclear fuel tchrication f=cilities.

In addition, at least three years' supervisory experience is
; required as well as an understanding of the nuclear criticality

safety, health physics, and industrial safety aspects of fuel
handling, and knowledge of administrative controls imposed on
nuclear fuel handling operations.

Manager. Nuclear Licensinc. Safety and Accountability or,
Nuclear Licensing Consultant

The minimum qualifications for these positions is a bachelor's
degree in one of the sciences or engineering and a minimum of
three years' experience in positions which demonstrate
sufficient judgment and analytical capability to establish and
maintain technically sound and effective nuclear criticality
safety, health physics, industrial safety and nuclear material
accountability programs. He will also meet the minimum
qualifications of a Nuclear Criticality Specialist.

Nuclear Criticality Specialist

The minimum qualifications for the nuclear criticality safety
specialist is a bachelor's degree in one of the sciences or

'

engineering or equivalent and two years' experience in outside-
of reactor nuclear criticality safety or two years' experience
in nuclear reactor physics and one year's experience in
outside-of-reactor nuclear criticality safety. Experience in
outside of reactor nuclear criticality safety is with methods
of analysis similar to these required for analyzing the types
of activities authorized by their license.

. - _ _ _ _ , _ _ __ - - - -
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Sucervisor, Health Physics and Safety

The minimum qualifications for the health physics and safety
supervisor is a bachelor's degree in one of the sciences,
engineering, or equivalent and a einitem of two years'
experience in radiation safety protection in positions which
demonstrate sufficient judgment and capability to establish and
maintain an effective nuclear criticality safety and radiation
safety program for the types of activities authorized by their
license.

Radiation Specialist

!

The minimum qualifications for the radiation specialist is a
bachelor's degree in one of the sciences, engineering or
equivalent and a minimum of two years' experience in radiation'

safety protection.

Manacer. Health Physics

The minimum qualifications for the health physics manager is a
bachelor's degree in one of the sciences, engineering or
equivalent and a minimum of three years' experience in
positions which demonstrate sufficient judgment and capability
to establish and maintain an effective nuclear criticality.
safety and radiation safety program. It is. recommended a

license condition be added to include the minimum qualifica-
tions of the Radiation Specialist as part of the minimum
qualifications of the Manager, Health Physics.

<

Nuclear Safety Ccmmittee Membership

The minimum qualifications of members of the nuclear safety
committee as a whole are the following:

._. _ _ - - . _ . _ __ _ . _ _ _ - , _ ._. ._ _ _-
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a. Bachelor of Science degree in engineering or one of the
sciences with seven years' experience in the nuclear
industry,

b. Hignly ccrpttcmt senior staff re-bcrr.

c. Capable of evaluating radiological and nuclear criticality
safety programs.

d. Independent of the production or development facility
utilizing the nuclear material.

e. Member or consultant to the Committee who performs the
independent criticality safety review meets the minimum
qualifications of the Nuclear Criticality Specialist and

,

is neither the person who is authorized to conduct the
monthly criticality audits nor is the initial criticality

reviewer.

f. Member or consultant to the Committee who performs the
independent radiological safety review meets the minimum

t

qualifications for the Manager, Health Physics and ist

neither the person authorized to conduct the monthly
radiological safety audit nor is the initial reviewer.

The license application specifies that the independent nuclear
criticality or radiological safety review is made by a
Committee member. These reviews are actually made by qualified
consultants to the Committee. This is satisfactory as the need
for qualified independent reviews is met. Therefore, it is

recommended that License Ccnditions 11 and 12 be added to
authorize qualified Committee consultants to make the
independent reviews.
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Radiological Enoineer/ Senior Radiolocical Engineer

These persons meet the minimum qualifications for a radiation
specialist.

f.cboratory HP Technicians

The minimum qualifications for the HP technicians to approve
RWPs is two years' experience in the health physics aspects of

.

working with unciad uranium.

Production. Quality Control, or Engineering Manager

The minimum qualifications for these positions are a bachelor's
degree in one of the sciences or engineering and three years'
experience in nuclear fuel fabrication facilities; They have

an understanding of the criticality and health physics aspects
of fuel handling and a knowledge of administrative controls
imposed on fuel handling aperations.

Production Superintendent. General Foreman. Foreman

~The minimum qualifications for all foremen are a high school

| diploma or equivalent and two years of manufacturing experience.
| The minimum qualifications for the production superintendent

are a high school diploma or equivalent and two years'
manufacturing experience in radioactive materials handling.

Manager, Nuclear Materials

The minimum qualifications for the nuclear materials manager
are a bachelor's degree in one of the sciences or engineering
and two years' experience in nuclear materials management.
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B. Administrative Procedures

CE has developed an internal review system which ensures that activities at '

the site are conducted in a safe and efficient cannerE The responsibilities
for end c-oenizatien of the system are so ts-ized Erave under Section VI. A.

The following procedures are used for initiation and review of a proposed new
project or a change to an existing project:

1. Nuclear Fuel Manufacturino

a. Proposal - Project personnel submit the proposed changes in
writing to the Health Physics and Safety Supervisor.

b. The Manager NLS&A, the Nuclear Licensing Consultant or the
,

Supervisor, Health Physics and Safety, determines what admini-

,strative procedure shall be followed when changes in process,
equipment or procedures are to be made. That is, he determines
whether the changes can be made within the framework and in
accordance with the license requirements, or whether an NRC

amendment to the license is needed to authorize the changes. .

c. Analysis - The Supervisor, Health Physics and Safety, reviews
and approves the proposed change or operations and transmits
his approval in writing to the cognizant individual. His

approval incorporates the results of criticality safety and
radiological safety reviews and includes recommendations to
assure that appropriate controls are implemented.

The Manager, NLS&A, or the Nuclear Licensing Consultant

reviews, evaluates, and approves facility and process changes,
equipment rearrangements and additions affecting criticality
safety provided that an independent review is performed by the
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Nuclear Safety Committee or persons designated by that
Committee.

d. Review - All recorcs of analyses (evaluations) are maintained
in sufficient detail to permit independent review af the
analyses. The Chairman of the Nuclear Safety Committee desig--

nates the qualified person who performs the independent nuclear
criticality safety reviews.

Any changes in (or new) operating procedures for the Health
Physics and Safety Group are reviewed by the Manager, NLSLA,

the Nuclear Licensing Consultant, or by the General Manager,
Fuel Fabrication.

Manacement Review - Prior to approval of revised or new operat-e.

ing procedures by the Supervisor, Health Physics and Safety, he
must incorporate the related results of analysis made by the
initial safety reviewer and the independent safety reviewer
including recommendations made to assure apprcpriate controls
are implemented. The supervisor's signature on the approval
document indicates all required reviews and approvals have been
obtained.

f. Documentation - All approval documents and records of
evaluations are maintained in sufficient detail to permit

'

independent review of the analyses. Approval documents and

records are maintained for a minimum of six months after
termination of the operations to which they apply.

2. Development Laboratories

The Laboratories, because of the nature of the work to be performed,
do not utilize standard operating procedures. The use of Radiation

;

.-_ -, - . _ - . - - _ _ - - - -
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Work Permits (RWPs) for all work with radioactive materials assures
that appropriate procedures are followed.

Wr tten nealth and safety restrictions for all operations on radio-
active materials are provided in the form of approved RWPs or
approved detailed procedures, and appropriate operational limits are
posted .in the vicinity of work . stations. Authorized HP technicians,
the Radiological Engineer, Senior Radiological Engineer, or the
Manager, Health Physics, may approve RWPs. The RWPs are reviewed

weekly by are individual having the minimum qualifications of a
Radiation Specialist.

The Laboratories have simple mass limited areas separated by at
least 12 feet, making nuclear criticality safety an easily managed
program. Requested changes in criticality control areas are formally

,

described in writing and submitted to the Manager, Health Physics,
; for review and approval. He also determines whether the proposed

changes in these areas can be approved internally or whether a
license amendment is required.

*

All approval documents and records of evaluations are maintained in
I sufficient detail to permit independent review of the analyses and

the records are maintained for at least six months after termination
of the operation evaluated.

i

C. Audits and Inspections

|

1. Nuclear Fuel Manufacturina
1

F

i Radiation protection and nuclear criticality safety audits are
i form' ally performed as follows:
!

I

|
J

ll

t
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a. Once each work day by an HP technician for radiation and
nuclear criticality safety compliance. The findings are
reported in writing to the Supervisor, Health Physics and
Safety.

b. Once each month for radiation safety by an individual who meets
the minimum qualifications of a Radiation Specialist. The

audit is to determine compliance with all regulations and
operating procedures and to assess the adequacy of the radiation
safety program. The findings are documented and submitted to

the General Manager, Nuclear Fuel Manufacturing.

c. Once each month for nuclear criticality safety by an individual
who meets the minimum qualifications of a Nuclear Criticality
Specialist. The audit is to determine compliance with all
regulations and operating procedures and to assess the adequacy
of the criticality safety program. The findings are documented

and reported to the General Manager, Nuclear Fuel Manufacturing.

d. Once each year by the Nuclear Safety Committee for review of
all aspects of the criticality and radiation safety programs.
Their findings are reported in writing to the Vice President,
Nuclear Fuel, with copies to the Vice President, Nuclear Power
Systems and to operational supervision.

Follow-up actions on the audits are the responsibility of the General
Manager, Nuclear Fuel Manufacturing.

2. Development Laboratories

Radiation protection and nuclear criticality safety audits are
formally performed as follows:
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a. Once each month by an individual who meets the minimum

qualifications of the Health Physics and Safety Supervisor to
assess the adequacy of the radiation and nuclear criticality
safety programs. The findings are documented and copies sub-
mitted to operational supervision, the Vice President,
Development, and to the Vice President, Nuclear Power Systems.

b. Once each year by an individual independent of the Development
Laboratories who meets the minimum qualifications of the Manager,
Health Physics. The audit is an overall review for compliance
with all regulations and license requirements. The findings
are documented and copies submitted to operational supervision,
to the Vice President, Development, and to the Vice President,
Nuclear Power Systems.

Follow-up actions on the audits of the Development Laboratories is
the responsibility of the Manager, Health Physics.

D. Personnel Training

New employees receive safety training by the Supervisor, Health Physics and
Safety for Fuel Manufacturing personnel and by the Manager, Health Physics,
for Development Laboratories personnel prior to working in restricted areas.
The training includes principles of radiation safety (including ALARA prac-

,

' tices), nuclear criticality safety, industrial safety, emergency procedures,
an introduction to 10 CFR Parts 19 and 20, and specific information related to
theirjobs. Specialized training for radiation and nuclear criticality safety
is commensurate with the extent of the employees' contact with radioactive
materials.

All trainees must complete a test to ascertain the effectiveness of the
training. The test must be satisfactorily completed in accordance with estab-
lished criteria before being allowed to handle radioactive materials without
direct supervision. Records of all formal training sessions are kept.

|

|
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All production personnel who work with radioactive materials attend a formal

annual safety retraining session, with no more than 13 months between training
sessions. Besides including topics in the initial training session, the
retraining sessions emphasize problem or potential problem areas.

Salaried manufacturing personnel who normally enter restricted areas also
attend a formal annual retraining session directed toward observation and
supervision in restricted areas rather than the actual handling of radioactive
material.

The laboratory personnel who handle radioactive material are given formal
retraining at least every two years.

The HP technicians in manufacturing and in the laboratories are given their
initial training in health physics and in the use of instruments, contamination
control, environmental sampling, and other aspects relative to their jobs
before they are allowed to perform their jobs without direct supervision.
They also receive sufficient training in nuclear criticality safety to
enable them to carry out their daily inspection functions. The HP techni-
cians, in both manufacturing and in the laboratories, also receive annual
retraining.

E. Records

The licensee has committed to the maintenance of records for various required
actions, such as the records of criticality analyses, plant alterations or
additions, abnormal occurrences associated with radioactivity releases, audits
and inspections, instrument calibration, ALARA findings, training and retraining,
personnel exposures, and routine radiation and environmental surveys. CE has

decided to retain the records relating to health and safety indefinitely.
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I .VI I . Nuclear Criticality Safety

The C.E' nuclear criticality safety criteria provides reviews by-two different
qu;1.Ticd ic/iaccrs for thost changes which involve nuclear criticality safety

4

\ 'I I
'

p e

Jne tecnnical criteria that the reviewers use to establish the criticality
i screty of a proposed, revised, or new operaticn are provided-in detail in

~ 3rt I cf the license application. The icpcrtint criteria are as follows:

i .he basic policy is the double contingency policy: Process designs.

incorporate sufficient factors of safety to require at least two
unlikely, independent,-and concurrent chsnges in process conditions,

before a criticality accident is possible. This is the basic policy
1

endorsed by Regulatory Guide 3.4, " Nuclear Criticality Safety in
,

Operations with Fissionable fiaterials outside Reactors."

2. Safe cass limits-are listed for homogeneous and heterogeneous systens
;

; and have a safety factor cf 2.3, an accepted safety facter. These
I cass limits are based on-data.and calculations reported in Documents

'WCAP-2999, DP-1014, LA-3612 and the UKAEA Handbook of Criticality
Data. The mass limits and correct applications of safety margins
were checked by the staff against other data sources and were
compared with limiting values listed in other licenses for low
enriched uranium processing.

3. Scfe cylinder diameters, slab thicknesses, and unit volumes are
tabulated in the license. Safety factors of 1.1, 1.2 and 1.3,
respectively, were used. The specific values in the license were
:also checked as indicated above under Item 2.

4. huc1ccr safety is indcpendant cf the degree of moderation within the
process unit when additica of ncdcrcting catericis is considered
credible.

,

( - . - - - . - . - - - - . - - . - - . - . . . .- - - - . - - -..--- - - - - -- - - ----... -. - -- .



- -- .

.

, .

24

E. a ca the interspersed moderation fron sprinklers is the only source
cf acttr moderation between units, a maximum interspersed water
-censity is assumed.

Y.,w: crcdible conditions cf bterocer^ity cre c:,nsidered in all
c;sts.

1. Unit licits are based on assumed infinite water reflection.

8. Credit for moderation control may be taken by CE when the r.oisture
centent of the material has been analyzed, the container is closed,
cnd the material is maintained in an atmosphere which contains no
aoditional source of moderation and has no source of moderation
piped to it.

9. The computed k for fuel assemblies, including allowances for
eff

computational error and all applicable uncertainties and bias, will
not exceed 0.95. These computations will be performed by a Nuclear
Criticality Specialist and the results independently reviewed by a

l

second criticality safety specialist designated by the Chairman of-
'

the Nuclear Safety Committ. . The method of analysis and the
1

ccmputer codes used are first validated in accordance with the
criteria established in Regulatory Guide 3.41, for applicability to,

the problem being analyzed.
,

10. The maximum authorized calculated keff (by methods' used at CE) for
arrays, with interspersed water moderation in controlled areas in
which the only source of water is from the sprinklers in the room,
will be reduced to 0.80 because of the absence of experimental data

i and larger uncertainties in the results of calculations when com-
1

i pared with results of calculations made by the staff using different
ccmputer codes. CE stated in a license condition section of its
application that the k limit f 0.80 "shall apply for calculations

eff,

J
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r,erformed for maximum mist ccntrclied areas." In order to clarify
the area of.cpplication, it it rt;;r.monded c licanse condition-be

added that specifies the k 'f criterion applies for calculationse

per#c red fer ntximu credible -ict (density cf 0.02 g/cm )'3

n M . :'.i d r e s s In tx ontro ~cc t ees cari.w m mist d2nsity for.
maximuu k

eif ccasidered and the reximun authorized k t is 0.93.- it
et

11. CE generally spaces process equipment and stored units to meet the
surface density criteria specified in Part I of the license renetcal
application. These criteria have been justified usir;g KENO calcula-
tiens and by conservatively basing the safety of a. unit on the

.

cptimum conditicns for the minimum critical parameter specified and
the minimum surface density for the array at optimum moderation for
minimum mass per unit area.

12. At all other times the safety of an array.will be based on a
calculated k of 0.95 or 0.80-(see Items 9 and 10 above) usingeff
validated methods of enalysis.

The nuclear safety review and cur ccnclusions that the controls are-
,

acceptable are based on:

1. The history of safe plant operation with respect to nuclear
,

criticality safety since the original license was issued.,
.

I

2. The demonstrated qualifications of the nuclear criticality safety
personnel.

i

|

| 3. The submitted application has been revised twice to increase the
, broadness of the license, improve clarity, correct discrepancies,
t

I and ensure continued ccmpliance with accepted practice. The basic
|

| . policy underlying the conditions sections of the license is in

L accordance eith Regulatory Guide 3.4, " Nuclear Criticality Safety in
Operations with Fissicnable 11aterials Gutside Reactors."

,

I

f

;
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4 Tne validity of tne nuclear criticality safety analyses 'made under
tne license, including justification for the surface density criteria,
establishment of the maximum interspersed-moderator density fron
;prinklers, and the safety cerronstration, nas been confirmed.

T:.: 1;st three of the foregoing points are expanded briefly in the
following paragraphs:

i. Cualifications of Personnel

ine competence of the incumbents in the positions of Nuclear
L' censing Consultant and the huclesr Criticality Safety Specialist
designated by the Chairman of the Nuclear Safety Cccmittee are
cemonstrated by the analyses they have made. CE has retained a
Nuclear Licensing Consultant who performs the regular nuclear criti-
caiity safety audits as well as the nuclear criticalit safety
reviews and analyses to fill the gap in their full-time organization
because of the lack of a Manager, Nuclear Licensing, Safety and
Accountability qualified to perform the required safety audits,

i reviews and analyses.

2. Broadness of License

The previous CE license was restrictive and did not provide much
latitude for making changes without NRC approval. All operations
were conducted in accordance with criteria in two tables:
(1) specific safe individual units and (2) safe arrays of units based
on the safe surface densities. All proposed operations outside the
limits of the two tables required a license anendment. Indeed,

36 amendments were required during the lifetime of the license.

_ - . - . - . _ _ _ - _ _ , . . _ . . . . - _ _ _ _ - - . _ - - - . . _ _ _ . _ _ _ - __ _
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The reneved license is broad and changes to existing operations can
be tsde in accordance with broad criteria based on specified safety
cargins without obtaininggan amendment to the license. CE has

der;nctrcted thcy have an adequate intern;i program to perform the
n_ mc c: e cai_ W ir r : 4r " W c. : e .d yve t v -

,

indeper.dently reviewed and approved by qualified persennei.

The wording in the revised license applicaticn makes clear the
cbjective of the revies of the analyses is to ensure fulfillment of
ths double contingsncy policy and that such.revicws are made by a
cualified person other than the original analyst.

3. Nuclear Criticality Safety Reviews

The reviews by the FCUF staff of the nuclear criticality safety
.

analyses for new or revised process' operations have shown correct
conformance with the license conditions.

Although the review by_the FCUF staff of the nuclear criticality
safety analyses indicated CE should have done a better job of proof-
readingthedemonstrationsectionoftheapplicalion_(e.g., omission
of Greek symbols in several formulas and several typographical

j errors), our conclusion that the nuclear safety organization and
controls of the licensee are -adequate is not changed. This was

discussed with R. E. Sheeran, CE supervisor, Health, Physics and

| Safety. The licensee will rectify the indicated type inadequacies
in the demonstration section of the application at a later date.

VIII. Radiation Safety

o diatien Safety AdrinistraticnA, s

The Vice President, Neclear ?cuer Syrters, is responsible for all
activities involving licensed material tha are carried out in both
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hacitar Feel Manufacturing (NFM) and th: Dcveltpcent Department Labora-
tsric; (:DL). At NFM, it is the Health Physics and Saftty. Supervisor's
(FP55) responsibility to establish and maintain a radiation prctection
---- :- fcr ensuring thc protection of plant c playcas. Me'is also

le for irepec;ing plcnt onercticos for m W ee vid license-,a; r

::nciti:ns and radiological re0ulations. At ODL, tha Manager, Health
i

Physics, is responsible for establishing and maintaining a radiation
protection program for the area. Both the HPSS and the Manager, Health
~~.<:ics, are authorized, for their own areas, to suspend any operation
chich they believe does not comply with the regulations or operating
p"ocecure set forth in the license.

In detail, the responsibilities of both health physics and safety
components include:

1. Review and approval of health physics aspects of changes to operating
procedures associated with the processing, handling or. storage of
SUM.

2. Conducting routine radiation monitoring surveillance of the facility,
and reviewing the trends <of personnel exposure and effluent releases

to ensure they are within the limits as specified in the regulations
and meet the ALARA goal.

3. Approval of radiation work permits.

4. Conducting a training program in radiological physics.

The overall objectives of the programs are to ensure adequate containment
of radioactive material and to reduce the levels of radiation exposure to
the erpicyees and the public to meet the ALARA goal.
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Ine positions of the Health Physics and Safety Supervisor and the Manager,
Fealth Thysics, are filled by indivicuals who must meet the minimum
euclifications stated in Section VI of this report. These technical

: ;c:''ficatien assure thess individuals h;ve in adtquate background, and
'-u _ w.. n ce c pleL9 H e ra c4. - einirr 4 health physics.:

Two special features of the radiation safety administration, the radiation
iork permit, and ALARA commitment, are described belcw.

Radiation 1/ork Permit (RWP)

At the i uclear Fuel Manufacturing facility, for any operation not already
covered by an effective operating procedure, such as nonroutine maintenance
or a repair operation on equipment, an RWP shall be prepared by the Nuclear
Licensing, Safety and Accountability group. The RWP shall include all
safety requirement features for the proposed operation and be reviewed
every month to ensure that the operation is conducted in a safe manner.,

At DDL, all work with radicactive material requires an RWP which has
similar features of safety requirements in it. The RWPs issued to the
Nuclear Laboratory are reviewed weekly.

-

'
ALARA Cetmitment

i CE management has made a commitment to ALARA by keeping radiation exposure

to personnel and release of radioactive material in effluents to unre-

stricted areas to a minimum. .CE's program to achieve the ALARA goal in
NFM and DDL are similar but conducted independently. (1) At the Nuclear
Fuel Manufacturing facility, a qualified HP shall review monthly the

| trends in personnel exposure (internal and external), radiation levels,
airborne activity levels, effluent release, etc. His evaluation plus his
recorrendations necessary to achieve the ALARA goal are reported to the
General Man:cer, who is respensible for impletenting the recommendations.
Furthermore, CE's Nuclear Safety Committee is responsible for a compre-
hensive annual review of the adequacy of NFM's radiation safety program.

t

.

- - -- . _ _- - , . - - . - _ . . , - - - _ . - _ . . . . - _ - - - - - , - - - - _
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The Ccamittee's report is transmitted to the VPs,. Nuclear Fuel and Nuclear ~

Power Systems,'and to Operational supervisors. (2) At DDL, the program is
conducted by a qualified HP who is independent of the DDL. His annual
report and r?cernendatione for.the changes to achieve f. LAP.A are reported

.' '2_. Davcic: cent cr.d i:L lese PNer Systems.'

.

E. Systems of'Exocsure Controls and Exnosure Levels: Experienced

?>ternal Exoosure

E xternal exposure of the personnel at CE is controlled and evalcated
tne basis of the data from personnel dosimeters which tutt bc used as'n

requirea by the regulations of 10 CFR 20. The dosimetry reading is
evaluated by radiation safety components on a conthly basis. When a high
exposure is suspected, the individual's badge will be processed immediately.

The external exposure data submitted by CE for the period 1977 through
1979, as represented by Table 1, show that annual exposures are typically
less than 20% of the permissible limit,.with no exposure near the 5 rem
per year limit.

!

Table 1 Annual external radiation exposure summary
Combustion Engineering, SNM-1067

Annual dose ranges Max. percent of No. of individuals in each range-
(REM) allowable limit 1977 1978 1979

Less than 0.1 2 61 59 64

0.1 - 0.5 10 45 55 50
0.5 - 1.0 20 25 19 36
1. 0 - 2. 0 40 9 7 8
2.0 - 3.0 60 0 0 1
0.2. 3.0 0 0 0 0

.
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Internal Exposure

Introduction

'

5.: c t . s -i er ial may edr t M V t F b er * Hino -ontminst eri air cr,

; ir.;ssting es a ccnsequence of poor hygiene and failure to self monitor.
At tne CE facility, protection of the operating personnel from excessive
internal expecure is provided by the use of:

.

1. A ventilation system designed to limit the ccncentration of
radioactive material in breathing air in work areas.

2. An air sampling and analysis program for monitoring the concentration
; of radioactivity in working areas to' detect the presence of unsafe

concentrations.
; -

-
.

/

3. A bioassay program to monitor and detect any significant deposition
of radionuclides in the body.

1

t

| 4. Protective clothing and shoes to minimize direct centact with'the
radioactive material.

,

5. Respiratory protective equipment to limit the inhalation of airborne;

|_ radioactive material. The use of respiratory protective devices is
! in accordance-with Regulatory Guide 8.15, Acceptable Programs for

Respiratory Protection. This complies with the regulations specified
;. in 10 CFR 20.103.
1

! 6. Surveys to detect the presence and extent of radioactive surface
contamination.

| 7. Procedures, including cction levels for investigation, control and -

,

deccntamination of contaminated surfaces.
4

I
!
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'

i ritd :na of Air Concentration of Radioactivityi
1 ,-

1:10 ventilation system at both'NFM and DDL are designed and operated to
m e H- ' cm arcas of Icw contamination patential to areas of high

'

i

,3.icn potenth l. At Ff', there are fcer se"~te exhn'st systems:

a
crcvicir.; thi ventilation for the areas of Pcwder Preparation and Pressing,
Furnace H; Burn Off, Pellet Grinding and P.od Loading,.and Recycle Powder.

! The exnnust air fron room cir needs is filtered by HEPA filters and
:: tinuously ronitored for radioactivity before it is discharged through

'
u,c stscks. The systems maintain the face velocity of the ventilated
Ncd in the facility above 100.FPM and pressure differential across the
' 'iites above 4 inches of water. The exhaust tir from the powder

geparatica and pressing area may discharge back into the unclad fuel
area. The concentration of radioactive material in the recycled air is
r.onitored and analyzed by fixed air samplers in the operating areas near
toe discharge point. *

Exhaust systems at DDL are similar to NFM's'except small in total
; wapacity, and there-is no recirculated air discharged back into the

lacoratories. The specifications for hood face velocity and pressure
differential across the HEPA filters in the DDL are the same as for NFM.

,-

TheairqualityintheCEplantismaintainedthroughte$tsandmaintenance
.of the ventilation system and filters. For instance, tests are performed-

least monthly at NFM to determine that air flows are from low contami , '

nated areas to more highly contaminated areas.; The HEPA filters are
changed or cleaned whenever the differential pressure across the , filter
exceeds 4 inches of water. Theminimumfrequenciesforcheckindthe
pressure drop across the filters and face velocity in the ventilated
hocds are weekly for NFM and monthly for DDL. .-

.

Tre airlcrne concentration cf radioactivity in the reem air is centinuously
monitored and at NFM, is~ analyzed every shift. This is done based on 'the

[ data cbtained by using fixed sampling heads mounted at work locatiens
'

|
'

i

< ,

i
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where the potential for airborne contamination exists. If a single air

sampling station indicates the air level of radioactivity' exceeds the
,1 i1PC liait specified in Table I, Colemn I of Appendix B to 10 CFR 20,eir
uc '!ccasee snail investigate the cause. Incividual internal cypesure

e
.

~c, tuo n, the re;, nFt = i .r <--m<; ;-i mathi ng rene-
(22) : mp;ers unich must be worn by workers during their work at least
75% of the-time.

A.f ter revieviing the licensee's procedure for monitoring.the ' airborne.

; can:cntration of radioacivitiy, the staff has found two deficiencies:

f 1'; The 1;;ensee evaluates an individual's internal cxposure based on
the air concentration data obta,ined by sampling only 75% of the time
during the operating period. This practice could result in inaccuracies

in the estimation of the individual's internal exposure.
.

(2) The licensee does not have a .specified schedule to analyze the air
concentration level in Nuclear Laboratory.

.

In order to correct these two deficiencies, the staff has
recommended the~ following two license. conditions be incorporated in
the renewal license:

Condition 14: Notwithstanding the statements made in Section 3.2.5 of

! the revised application dated May 14, 1982, by June 30,
1983, the licensee shall evaluate the individual'st

internal exposure to airborne radioactivity based on
'

breathing zone sampling data which are obtained by

i continuous sampling for the period of his presence in the
work area where the unciad radioactive material is

I

handled. If permanantly mounted air sampling equipment is
used to detercine the breathing 2cne air concentration
levels, the licensee shall evaluate its representativeness*

i

|

!

,

I

|

!
~ . . -. . _ - . . _ _ - .- , _ . . ._.
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at least once every 12 r anths and whenever any licensed
process or (quipment chcage is r.cde.

^ 'rr'tir^ 15: Uhen the monitoring cf a:rborne ccr.ct,t::cicn cf
r s d i c,c ,,;ity is n :cim

: s r .' i '' i r tr ;0 CFR 20.19?,
the 0: concentraticn of rcaicactivity in the Nuclesr
Laboratories shall be analyzed within 24 hours after each
cper-ting shift.

in-P' ant Airborne Activity Levels

'e -

LFe concentratic1 of airborr.e rcdicEciivity 1" '/tricus work creas
-

'cr the past two years are shown in the follcwing table:

Table 2 Average airborne concentration levels
-

at CE. Expressed as % of MPC air
7ecified in Table I, Column I,
.ppendix B to 10 CFR 20, SNM-1067

Area 1978 1979 1930
June-Dec. Jan.-June

'

Fowder prcparation 5 3 <6
Press area <3.5 4 <6
Grinder <8 <6 <6
0xidation reduction

furnace <3 <3 <3
Micronizer <3 <3 <3

The table indicates the average airborne concentration level in the work
area is less than 8% of MPC level specified in 10 CFR 20.

__ _ - _ _ - - - _ _ _ _ _ -
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C. Bioassav Proorta
,

'

, Internal exposure is evaluated and centrolled by a bicassay program
- " ducted in cccordence with dctciled previsions similar to these in
i. . ..u.ry W.de E. H . The nertirnt q ,te ci 9e 1 % e application
inc'.uce the definition of stapling frequencies, types of analyses made

| and action levels, and action to be taken.

:

Thc CE bicassay progran provides for routinc: collection cad analysis of
'

urine sciples 12 times per year from individuals exposed to soluble
i urtnian ccmpcunds and once per year frca individuals exacsed to insoluble
' u inic c cr.p o u-d s . Annus1 in vivo lunc counts tre also taken for all

rorkers routinely working in areas of potential exposure to uranium to

) determine individual lung burdens. The bioassay frequency will also
! increase according to the most recent quarterly average of airborne

.

uranium concentration as specified in Table 3 of Regulatory Guide 8.11,
,

" Application of Bioassay for Uranium." Data provided by CE indicate that
for tne past three years (1977-1979), all urinalysis results indicated

: less than 4 pgm U/ liter which is far less than the tction level of
i 25 pgmV/ liter. In-vivo lung counting results for 1979 indicated the

Imajority of individuals (85%) had a lung burden ranging from 0 to 25%
i of the maximum permissible lung burden (MPLB). No individual has been

detected to have a lung burden of uranium exceeding the MPLB.,

|
|

| D. Control of Surface Contamination

|

i The restricted areas of the CE plant are zoned to define areas as
! contaninated areas and clean areas; each defined area is surveyed routinely
| by an instrument which is calibrated twice per year for any undesirable
.,

: surface contamination. The frequency of this survey and action levels
for clean up are based on the use for which the areas are cor.mitted and
en the potential hazard presented by the presence of surface contamination.i

Specifications for control of surface contamination used by CE are within

;

i

_ . . . _ _ _ . . , , , , , __ _ _ . , . . _ _ . . - _ _ _ _ _ _ _ . . . _ . _ - . _ _ __... ___ _ _ . . .
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i
the rvnge of levels used at.other fuel fcbricatinn facilities with similar

I t p s of n terial and potential for contamination. They are summarizedi

cs felicws:
;

;

;wie 3 Guice to surface centmination' centrol levels
5tM-1067

'

i

i i
_

Action levels
j opa/100 cm2 Action to

Mas removable alpha Frequency be taken

; ne.ainated areas 5000 weekly 24 hrs clean up
~1' n sh:p and 10,000 weekly innedictely

*

'
conttr.inatec area of DDL) clean up

: G een areas 50 monthly 24 hrs clean up
(such as office, 100 monthly immediately<

vsrehouse) clean up
Lench rcom 10 daily immediately i

| clean up
Personnel body and indistinguish- before *

clothing able from leaving3

background contami-
nated area

"?f contaminated level detected exceeds the established background level,
Health Physics staff shall assist the individual in cleaning up.

CE has requested authorization to use 13 encapsulated S!M sources for
i nencrating neutrons. To ensure that these sources remain leaktight, the

staff has reconmended adding as a license condition Annex A, " License
Condition for Leak Testing Sealed Source Which Contains Alpha Emitter."

:

The staff has also added a condition (Condition 17) requiring release of
equipment and packages from the plant site or to clean areas onsite which
shall be in accordance with attached Annex B, " Guidelines for
Decontemination of Facilties and Equipnent Prior to ?,elease for
Unmtricted Use or Ternination of License for Byprcduct, Source, or
Special Nuclear Materials," dated July 1982, which is a recently revised
internal guide developed by t#,SS staff.

i

. - - - -,_, . . . . _ . . - . , - - - - . . . - . - . - . . - . - - - _ - - . _ - - - - _ - - - . - - -
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E. Ef fluent Controi

Air Effluent

:. c. e s? w g .- 4 -.,4 exhaust ri" ~." + 'd #r:- T' i t filtsred prior

to reletse to unrestricted areas through stacks which are continuously
monitored and analyzed for radiocctivity on a daily basis. The exhaust
air frem NL is released through 8 stacks s.hich are centinuously monitored
for radioactivity and analyzed routinely. If air effluent radioactivity,
avertced cver a twc-wcek period (from flF!1 or DDL), exceeds 25% of the
' wit specified in Table II, Column I, of 10 CFR 20, Appendix B, Health,

i St,ics staf f shall investigate the : est and tala corrective action.
Data reported by the licensee show that airborne effluent released from
CE is within the 15% limit for unrestricted areas specified in 10 CFR
Part 20.

.

Liquid Effluent

All potentially contcminated liquid wastes gensrated by CE's operation
are first stored at one of ten 2,000 gallon retention tanks located in the
liquid wastes building #6. The tanks fill automatically in sequence.
The liquid is discharged to the Windscr site creek which flows into the

! Farmington River only when the liquid was measured to have a concentration
;

'- of uranium at or below 3 x 10 6 pc/ml by gross alpha count or the measured
concentration at or below 3 x 10 9 pc/al for unidentified mixtures of-'

radionuclides. These are 10% of MPC specified in Table II, Column II, of-y

t Appendix B of 10 CFR 20. If the concentration of uranium is greater,
the liquid is diluted to acceptable levels prior to discharge. It is

l recommended Condition 18 be added requiring an annual calibration of the
instruments measuring the liquid level in each dilution tank.

{

!

|
-. . . - . - . . . - - - . .
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Solid Wactes

Lew-level radioactive solid wastes will be packaged in accordance with.

c?1 cppliccble rcgul tions and transported to cn approvcd disposal
Erice tc sniement to the du nestl 4 " ' M . b ' level solid

va ta pcci, ages may be stored cutside in a fenced area within the CE site.
All outside storage is sealed and checked four times each year to ensure
thtt no rcdioactive contamination has leaked from the package.

' The section which describes the packaging of the radicactive wastes did
,

r.at tidress specifically that all radioactive packages for cutside storage
ncci t!.e IGC requirement in 10 CFR Part 71. Accordingly, the following
condition is recommended:

Condition 19: flotwithstanding the statements in Section 5.1.3, page I.5-2
of the application, revision 2 dated April 6; 1982, all
wastes contaminated with radioactive material to levels in
excess of limits specified in Annex B shall be packaged in
accordance with the requirements of 10 CFR 71 and disposed
of at a licensed radioactive waste-burial ground.

Effluent releases from the CE Windsor facility are and have been within
all license conditions and regulatory requirements for discharge of radio-
activity to unrestricted areas. Detailed descriptions of the effluent
releases from the CE Windsor facility and impacts resulting~from the
overall plant operation were published in the Environmental Impact
Appraisal related to the license renewal.

F. Conclusion

" on cc pletion of the radiation safety review of the licensee's renewal
clicction and compliance history, the staf f has concluted that Combustion

Engineering, Inc. has the necessary technical staff at Windsor to administer
en effective radiological safety program. Conformance by CE to their proposed
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conditicns as well as to those cavelcaed by the staff should ensure a safe
peratico and tha quick detecticn of unfavor.:ble trends by CE or Region I for

corrective action. The ongoing program of engineering improvements to reduce
,

-i-t:--' tetivity levels should result in c gradual rcduction.in internal
.a

IX. Environmental Monitoring

LE r:s an environntntal monitoring program which insolves periodic sampling of
rzinfall and particulate fallout from staticns distributed concentrically on
:nc sitt property, liquid sarples taken from site wells and ponds, the site

+ b: u.d poirts upstream and downstrean frem the confluence of the site creek
cod the Farmington River, sediment samples from the site ponds, the industrial
strcam and points upstream and downstream from the confluence of the industrial

stream and the Farmington River, and vegetation and soil samples taken at each
.

of tne fallout stations onsite and from t'obacco fields offsite. The adequacy
of this program was evaluated and established as part of the environmental
impact appraisal and reported in May 1932 as the " Environmental Impact
Appraisal of the Proposed Special Nuclear Material License Renewal Related to

tne Nuclear Fuel Fabrication Plant, Combustion Engineering, Inc. , Windsor,
Connecticut." The appraisal included the gaseous, liquid, and solid waste
cffluent.

In order to assure compliance with Titie 40, Code of Federal Regulations,
Part 190 and pursuant to Title 10, Code of Feder.al Regulations, Parts 70 and
40, it is recommended Condition No. 20 be added as follows:

Condition 20:

(a) If the radioactivity in the plant gaseous effluents
exceeds 18 pCi gross alpha activity in total uranium per
calendar quarter, the licensee shall, within 30 days,
prepare and submit to the Commission a report which
identifies tne cause for exceeding the limit and the
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corrective actions to be taken by the licensee to reduce.
release rates.2 If the para:etsrs important to a dose
assessment change, a report shall be submitted within
20 days which describc: '"e char.c in part:aters ar.d
includes an estimate of the rescitant change in dose

i ccamitment.

(b) In. the event that the calculated dose to any member of the
public in any censecutive 12 nonth peried is about to

*

exceed the limits specified la 40 CFR 190.10, the licensee
shall take immediate steps to reduce emiss'ons so as toi
comply with 40 CFR 190.10. As provided in 40 CFR 190.11,
the licensee may petition the Nuclear Regulatory Commission

j for a variance from the requirements of 40 CFR 190.10. If

a petition for a variance is anticipated, the licensee shall
submit the request at least 90 days prior to exceeding the
limits specified in 40 CFR 190.10.

X. Radioloaical Contincency Plans

Ey letter dated June 7, 1982, CE transmitted to the NRC a revised Radiological
Contingency Plan incorporating the additional information requested by the NRC
as part of Amendment 35 to the existing license dated March 26, 1982. The

revised plan is adequate to demonstrate the licensee has acccmplished the
i

purposes of onsite radiological contingency planning: (1) The plant is properly
configured to limit releases of radioactive materials and radiation exposures
in the event of an accident. (2) A capability exists for measuring and
assessing the significance of accidental releases of radioactive materials.

_

q ''Se report or petition should be submitted tc the Director, Office of
huclear Material Safety and Safeguards, with a copy to the Director of
R.egion 1.

4
.

. , . . - - - -- ., - - - - , -- , , ,
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(3) Appropriate cmergency equipment and procedures are provided onsite to

protect workces against radiatien hazards that night be encountered following
en accident. (4) Notifications are promptly made offsite to Federal, State

,

s,i lor:1 cover ment agencies. (5) Noccscary r,ccevery actions are taken in a
', N Lien to a turn the alsnt to a safe condition fellesing an accioent.. <

Trie CE facility's emergency response capability, because of the extensive
nonradiological activities on the same site, has the advantage of a large
installaticn (shilled work forcc, fire brigade, etc.) for coping with the

- nonradiological consequences of any accident or incident involving radioactive
raterials. Its response capability is further strengthened by its inclusion,
b; Lt:2e require:ents, in the Connecticut State Emergency Operations Plan. It

is reccmmended that the Radiological Contingency Plan be incorporated in
Condition 21.

.

XI. Fire Safety

CE has stated the manufacturing and laboratory facilities have been constructed
and are operated in accordance with the applicable National Fire Protection
Association (NFPA) safety codes. Documer.tation of the adequacy of the fire
protection program for the uranium fuel handling facilities has been provided
by the Nuclear Energy Liability-Property Insurance Association (NELPIA). A

copy of the American Nuclear Insurers (ANI) inspection report and the NELPIA'
report containing evidence of insurability of the facilities is included in
cn addendum to this safety evaluation report.

XII. Plant Decommissioning

CE has incorporated the decommissioning plan approved April 23, 1979, as

Amendment No. 19 to the current license condition section of the renewal
cpplication.
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The parforrance objective -is to assure that the Fecith and safety of the
general public are protected by decontaninating the site and facilities so
that they can be released for unrestricted use.

.

i

7 ' v"tWnir Pun m .revi.r,t:' y tM st f r cr t; "rs to be n' equate
u. inct the Performance Objective complies with the NRC Guidelines; the proce-
durer proposed (together with the radiation control program associated with
the license) are reesonable, acceptable to the staff, and should allow the
<:i cannce Objective to be attained._

E , E. letter cated March 23, 1982, stated that when the k'indsor operations
-'esea cut ar.d it becomes necessary to decommissian the facility, funds

vill be rade available for such decommissioning costs at the time they are
incurred through the use of current revenues.

The CE commitments for decommissioning and financial arrangements have been
' ir.ccrocrated by the FCUF staff as a license condition to identify the

cecommissioning requirements at the end of plant life.

XIII. Conclusion

Upon completion of the safety review of the licensee's application and
compliance history, the staff has concluded that the activities authorized by

'

the issuance of a renewal license to CE, subject to the additional conditions
! developed by the FCUF staff, will not constitute an undue risk to the health

and safety of the public. Furthermore, the staff has determined that the
application fulfills the requirements of 10 CFR 70.23(a).

'

The staff has discussed the renewal and the proposed license conditions with
Mr. J. Roth, Region I Project Inspector of the CE facility, on November 9 and

.

10. 15S2. He feels the license, as written, addresses all of Region I's
cc cerr.s and has no objection to the issuance of the renewal.-

4

I
. _ _
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The staff, therefore, reco nends that the Windsor license be renewed to revise
it in its entirety, in accordance with the statements, representations and
conditions.in CE's. application dated December 18, 1980, its revision dated
:.u.:er 1, ISLi, and its second revision catec Hay 14. IES2, subject to the
.i- r =r'i '- >l c~:di'4enn

9. Authorized Use: For use in accordance with statements, representations
6nd conditions contained in Part 1 of the licensee's revised application
dated May 14, 1982, and supplements dated March 23, September 16, and
October 4, 1982.

10 i,uthori:cd Place of Use:

a. The licensee's existing facilities approximately 5 miles northwest
of Windsor, Connecticut, as described in the referenced application.

,

11. The Nuclear Safety Committee member or consultant to the Committee who

performs the independent criticality safety review shall meet the minimum
qualifications of the Nuclear Criticality Specialist and shall not be the

: person who is authorized to conduct the monthly criticality audits and
' shall not be the initial reviewer.

12. The Nuclear Safety Committee member or consultant who. performs the
j independent radiological safety review shall meet the minimum qualifica-

tions for the Manager - Health Physics and shall not be the person who is
,

,

t,
- authorized to conduct the monthly radiological safety audit and shall ~ not

j be the initial reviewer.
;

13. The maximum authorized calculated k,ff of 0.80 for arrays with
| interspersed water moderation in controlled areas in which there is no
.

; ..cderation at the work or storage station and the only other source of
.

,
"

water will be from sprinklers in the rocm shall be based on the maximum
credible mist density of 0.02 g/cm .3

I '

, , _ . ~ , - . - . , - - _ _ , _ , . _ . _ _ _ . ._. _ . -- _, _ __ _ _ . . . _ _ _ __ - _ . _ ~ _ ~ - _ -
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- 14 f.rac'Jh tcnding the statements mace ~in Section 3.2.5 of the revised
cpplication dct2d May 14,1982, by June 30, 1933, the licensee shall
e>alucte the individual's internal exposure to airborne radioactivity

~ e" b crthing ~~-c co pling data which are obtair.cd by cor.tinuous"-

'

. ice the seri:0 of his cressnce 4 tr.e a rk era where the unclad -a

n : cactive acterial is hancled. If percanently mounted air sa.pling
ecuipment is used to determine the breathing zone air concentration
levels, the licensee shall evaluate its representativeness at least once
evtry 12 ncnths and <!henever any licensed process or equipctat change is
csde.

:1 : the nonitorin; cf airborne ccncentration of radiccctivity is-

required as specified in 10 CFR 20.103, the air concentration of radio-
activity in the Nuclear Laboratories shall be analyzed within 24 hours
after each operating shift.

.

16. The licensee shall conduct a leak test on all encapsulated sources in
accordance with the attached Annex A, " License Condition for Leak Testing
Sealed Source Which Ccntains Alpha Emitter."

17. Notwithstanding the statements made in Section 3.2.8.2 and Section 3.2.8.3

of page I.3-14 and Page I.3-15, respectively, of the application,
revision 2, dated April 6,1982, release of equipment and material from
the plant to offsite for unrestricted use or from contaminated to clean

; areas onsite shall be in accordance with the attached Annex B, dated July
1982,

18. The instruments measuring the liquid-waste level in each dilution tank
prior to dischargeEto the Farmington River shall be calibrated at least!

i

annually.

!

19. t!ctwithstanding the statements in Section 5.1.3, page I.5-2 of the
application, revision 2 dated April 6, 1982, all wastes contaminated with

,

- re,,w - -

7 % -..c ---, -,-a.s., _ . . - ..y.-. - . . ~ - - . - - , -- ,,,-.-m . -- - - - -- - .. - - ,.,,,w.-.- ,.-- .n-n <-_ .- -
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4

'

radioactive material to levels in excess cf litits specified in Annex B
shall te packaged in accordance with tne requirements of 10 CFR 71 and
aisposed of at a licensed radioactive burial ground.

2. Tae licersee shai' we the feliceir^ tr:i^n en clant ptse rs effluent
telesses:

(a) If the radioactivity in the plart gaseous effluents exceeds 18 pCi
g oss alpha activity in total uranium per calendar quarter, the
licensee shall, within 30 days, prepare and submit'to the Commission
a report which identifies the cause for exceeding the limit and the
corrective actions to be taken by the licensee to reduce release
rates.1 If the parameters important to a dose assessment change, a
report shall be submitted within 30 days which describes the changes
in paraT.eters and includes an estimate of the resultant changes in

.

parameters and includes an esticate of the resultant change in dose
commitment.

.

; (b) In the event that the calculated dose to any rember cf the public in
any consecutive 12-month period is about to exceed the limits

specified in 40 CFR 190.10, the licensee shall take immediate steps
to reduce emissions so as to comply with 40 CFR 190.10. As provided
in 40 CFR 190.11, the licensee may petition the Nuclear Regulatory
Commission for a variance from the requirements of 40 CFR 190.10.
If a petition for a variance is anticipated, the licensee shall
submit the request at least 90 days prior to exceeding the limits
specified in 40 CFR 190.10.

21. The licensee shall maintain and execute the response measures of his
f,hdioicgical Contingency Plan submitted to the Commission on June 7,

~te report or petition should be submitted to the Director, Office of Nuclear
l'.aterial Safety and Safeguards, with a ccpy to the Director of Region I.

. _ - _ _ _ _ _ _ -- _ _ _ . . _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ . _ ___._ _ _ . _ . _ -
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1952. The licensee shall maintain implementing procedures for his Radio-
Icgical Contingency Plan as necessary to implement the Plan. Tf.e

licensee shall make no change in his Radiological Contingency Plan that
evid c% crease the response effectiveness of the Picn without prior
C: " -u r. a;preval as evidenced by a license enendment The licensee
sos:i naintain records of changes that are made to the plan without prior
approval for a period of two years from the date of the change and shall
furnish the Chief, Uranium Fuel Licensing Branch, Division of Fuel Cycle
end flaterial Safety, N!1SS, U.S. Nuclear Regulatory Comnission, Vashington,
D.C. 20555, and the appropriate NRC Regional Office specified in Appendix D
of 10 CFR Part 20, a report containing a description of each change within
ti) ~.nths after the change is made.

?E. At the end-of plant life, the licensee shall decontaminate the facility
and site in accordance with the general decommissioning plan submitted
v:ith your renewal application dated May 14, 1982 so that these facilities
and grounds can be released for unrestricted use. The financial commit-
ment assuring funds for decommissioning, submitted by letter dated
March 23, 1982, is hereby incorporated as a condition of the license.

.

t
- -

,
,

' 5d(Lc. < t , Y 's. {l. m.L W '

.

Radiatio |Soong y Norman hetzlachA. L.
n Safety ProjectManfger

^
/

Approved by: [h - al
W. i. C1 ow

Section Leader;

1

f
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7.ECE::T CHA' GES AND CO:'ME:;TS (82-2) .

F.ecc==endation 82-1 is sub=itted since A' I now insures Buildings I;os.15 & 16.
Ecth buildings ccatain =oderate co=bustible leadings. .

Operations in Suildings I;os.1 and 1-A are currently idle.

It was agreed that annual tests of plant fire purps, vould be vi.tnessed in
conjunction with the insurance carrier of the other buildings at this plant site
which are net insured by A';I.

A 24-hour telephone nu=ber is now available for contacting A'1 in the event of a
Fire /All-Risk c=crgency. Property lesses such as fire, e>:plosion, s=oke,
sprinider 1cakage, vindstom, caterials handling, etc. and etergency i=paiments
to fire protection ecuipment may be reported to tu;I by dialing 1-800-1243-3172
(calls originating outside of Connecticut) or (203) 677-6989.
..-.. , ,. m.,, . , . .):.. m , . -s 1 1 v.) b.**% 7.1 t v . _ ~. *. . . .

E2-1 Autcratic, ordinary hacard schedule cutcrstic sprinider protection
shculd be provided for Euildings :: s. 15 and 16, due to co=bustible
occupancy. (See "Recent Changes and Cc :ents)
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C-2 Tne plant fire brigade should Lc ic-instit uted, nlong with pericdie
drills and t rt ining. ~(To cencider. /.';I' r. " Fire Erigade !!anual"
f orwarded to plant r) - 'e ' , -

. . _ .1 . ._, ._.4

? E 7'."END/.T:CNS CONTIN'.'ED FROM "FD'IOUS REPORT .
,

. . .. .

E;-1 The folleving recon =endations pertain to Euilding No. 1:

int ed fire detectors on the auter_: f c fire alarm syste= shouldF ~~ m *

bc rcriared to ensure reliable operations. (No present plans)

7.-2 (Lcvise! 9/9/50) Tne following should be provided to reduce the poten- ....~

tial for fire damage to the electronic equipment located in the basecent
of Iuilding No. 2: (No present plans) ., _

.

.

- Totr.1 flo6d'ing of the' room using.Ealon 1301 extinguishing agent. e ~ ' '..m. .

r

Autcentic smoke and ' products-of-cc=bustion detectors should be
' '

installed throughout. Installatien should be of the cross-zoned
type, by which an alarm only is produced by the operation of a ~'" "~

ringle detector and discharge of Ealen 1301 results from actuatic'n
ef v.tet te rs en two dif f erent circuits. Tnc. extinguishing systen

-
should be double-shot with . connected reserve. . Acceptance.will ._.r__

require subrittal of full prints and specifications prior to in-
stallation and an actual discharge concentration test.

b - Detector activation, system discharge and troubic signals should be
trans itted to the annunciator panel at the Guard House.

.

. . . . .

Tf-2 A line of cave sprinklers with heat ~ collectors should be provided on the
south side of Euilding No. 21 to =inizine the exposure potential of the

,

yard storage of fic= able liquids. Tne sprinklers should be supplied
frc the existing dry pipe system in Euilding No. 21. A satisfactory

niternative wohld- be to relec' ate such< storac.e . a mini =us_.of..100_f.t. fro:.
- .

r

buil'di.n. ~s ah'd' 's tructure s . - Tne rel'ocation . sit. e_: should_. h.a.ve,' ~.all.'. imp o. r t an t d . s.-

' ~ ~ dreinage' avey frE: cny i=portant facilities. (To investigate storing in'.

listed fin able liquid cabinets. Acceptable to ANI.)
;

. . - -- - ~~ '.
-

;. . a . ::ut .;. a
.., ...

, -

77-1. (Eevised' 9/9/80) Exfra" ha" a'rd schedule aut'c-.atic sprinkler . protection.
.,

,

should be provided beneath the ce::anine in Building No. 17.to protect
against fire in the hydraulic pellet presses. (Considering fonn - no '', ~

~

co pletion date given)

76-1 (Revised 9/9/S0) Due to the severe fire hazard and corrosive and
contr.cinating gases developed by burning polystyrene fos =, the poly-
styrene foc insulatien on the Building No. ~2 valls. should be rc=oved.
(No present plans) -

- -

,

,

'i-1 /r. outside cerce and yoke control valve should be provided below the dry
pip 2 valve l ecated in Euilding No. 21, to a:sure positive control over
the sprinklcr systen and to minimize the possible water dar. ge. (No

plans at this time)
.
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Declarations att:ched to end made a part of Policy No. 1471,

n:ta See Rate Comuta+ ion Endorsement No.1 Premium $337.010.

Name of Insured COMBUSTI0ft E!! git!EERI!!G, INC.

valing Aedress 900 Long Ridce Rcad, Stamford, Connecticut
>; a w e wire --wcd he et :. less, it r.ny, shall he ad.ir :M rin :n3 pry:G!e it the n:med Insured.

Tnc pMicy perted shall be for the term of one year from dulv 1 , 19 80

to Uul V l_ , 19 81 , beginning and er. ding at noon, Standard Time at the locatien of property
cevered as specified herein. '

Description and to:stion of prtperty covered.

1.oertion No.1 Amount of Insursace 5209,000,000. Deductib!e $ 25,000.

*11 Real tr' Personal Property on the Insured's Plant premises known as Buildings 1,,

2,5,6,17,15 and 21 and all Intervening Readways connecting these Buildings and all
Parking Areas adjacent to them as shown by the heavy black line on Combustion
Engineering Drawing FP-3, Fire Protection System, dated Septemcer 12, 1972 and
located in Windsor, Connecticut and including the extension to Building No.1,
designated as Building 1A, which is outside the heavy black line (PROPERTY FILE
No. N-6). -

t
k Location No. 2 Amount.of Insurance $90,000,000. Deductible $25,000.

All Real and Personal Property on plant premises occupied principally for the pro-
cessing of uranium hexafluoride, located on Misscuri State Hichway No. 21-A about
one-half mile east of Hematite and six miles west of Festus in Missouri including
the 1.47 acre Parcel of land (but excluding any dwellings situated thereon) described
by the Survey dated May 30, 1979, Order No.1346, and tract in United States Survey
423, Township 40 North, Range 5 East, Jefferson County, Missouri (PROPERTY FILE NO.
N-1).
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| Countersignature
1

Ccuntersigned duly 1 , 19 80 , at Farmincton. Connecticut
B.C. PR00M, President
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