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The Atomic Energy Commissiomr having found that: .

Provisional Operatiing License No. CSF-l is heredby i

1.

License No. CSF-1

a. The application for license complies with the requiremenis of
the Atoaic Enexrgy Act of 1954, as amended, and the Commission's
regulations set forth in Title 10, CFR;

b. Construction of the facility has been ‘completed in ‘conformity
 with the construction permit and the application as amended,
. the provisions cf the Act, and the rules and regulat ons of
* the Commission;
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features, characteristics or components of the proposed facil-

ity as to which it appesars desi

rable to obiain ectual operating

experience belore issuance of an operatving license for fthe fuil
term requested in the application;

d. There is reasonable assurance (i) +that the activities authorized
by. the provisional operating license can be conducted without
endangering the health and safety of the public, and (41) tnat
such activities will be conducted in compliance with the regu-
lations in Title 10, CFR; :

e. The applicants are technically and financially quslified to
engage in the activitles authorized by the provisional operating
license in accordance with the regulations in Title 10, CFR;

!

£. The epplicable provisions ol Part lhO Title 10, CFR, hnave been
' satisfied; and

g« Tne issuance of this license will not be inimical to the common
defense and security or to the health and safety of the public;
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Part B of the revised license appllcatlon, as amended, filed by
Nuclear Fuel Services, Inc. ('"NFS") and incorporated by reference

in the revised license application, as amended, of the New York
State Atomic and Space Development Authority ("ASDA") Volumes 1 -
and 2 of said Part B of the revised license application, as amended,
entitled "Final Safety Analysis Report" are con31dered to be the
"Hazards Summary Report'.

Subject to the conditions and requirements incorporated herein the
Commission hereby licenses NFS -- as lessee of the site; as owner

of those portions of the facility in which actual chemical processing
will take place; and as the party responsible for the operation of
the facility, including storage of irradiated fuel elements, storage
of radiocactive wastes and burial of radiocactive waste --

A. ' Pursuant to Section 10L.b of the Atomic Energy Act of 1954, as
. amended (the "Act"), and Title 10, CFR, Part 50, YLicensing of
Production and Utilization Facilities”, to possess, use and
operate the facility as a production facility;

B. Pursuant to the Act and Title 10, CFR, Part 70, "Special Nuclear

Material", to receive, acquire, possess and use that amount of
-special nuclear material in or from irradiated solid nuclear
‘fuel elements,.and that amount of special nuclear material con-
tained in auxiliary sources such as calibration and laboratory
. standards, the receipt, storage or processi which is author-
~cdzed by Section 2 of the technical 'specifications appended to
this license; o

'C. Pursuant to the Act and Title 10, CFR, Part 30, "Licensing of

Byproduct Material", to receive, separate, possess and use that
amount of byproduct materialyin or from irradisted solid nuclear
_ fuel elements, and to receive, possess and use that amount of
. . byproduct material contained in auxiliary sources such as cali-
bration and laboratory standards, the receipt, storage or procs-
essing of which is authorized by Section 2 of the technieal
specifications appended to thls license;

D, Pursuant to the Act and Title 10, CFR, Part 40, "Licensing of
" Source Material", to receive, possess and use that amount of
source material in or from irradiated solid nuclear fuel ele-
ments, and that amount of source material contained in fuel
element. prototypes and other auxiliary forms, the receipt,
storage -or processing of which is authorized by Section 2 of
the technical specifications appended to this license; anﬂ '
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3., Subject to the'conditions and requirements incorporated herein the \
Commission hereby. licenses ASDA -- as owner and lessor of the site,-
~ of those portions of the facility in which the preprocessing storage
of irradiated fuel elements and the storage and burial of radiocactive
‘wastes will take place, and of other site improvements =-- to possess

5

Pursuant to the Act and Title 10, CFR, Parts 20, 30, 40, and 70

‘to dispose of solid radioactive waste generated in the operatlon

of the facility by burial in the soil in accordance w1th the ;
technical spec1f1catlons. ' B .

title to those portions of the facility not owned by NFS and to per-
mit NFS to perform those acts which NFS is authorlzed to do by para—
' graph 2 of this license.

.hc Ao -'
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B,

Notwithstanding any expiration, modification, cancellation or
termination of the contractual arrangements between NFS and ASDA,
NFS shall, so long as this license shall be in force, with respect
to NFS, be responsible for assuring that the provisions of this
license and Commission regulations for protection of health and
safety from radiation hazards are observed with respect to the

: facility and materials covered by this license. In the event of .

any expiration, modification, cancellation cor termination of the
contractual arrangement between NFS and ASDA or any other change
in the relationship between them, including any proposed transfer

H}from NFS to ‘ASDA of responsibility for the operation and care of
those portions of the facility in which the storage and burial

of radioactive wastes will take place, NFS or ASDA may apply to

-the Commission for an appropriate amendment of this license re-

flecting the future responsibilities of NFS and ASDA with respect
to satisfying Commission regulatory requirements. Until such

‘amendment is issued, ASDA shall in no way prevent NFS from obe

serving thé requirements set forth in this condition.

To the extent that the operation‘offthe facility under this

license results in the production .of radiocactive wastes to be

stored in portions of the facility or in improvements hereafter
constructed at the site, or otherwise to be managed at the site,
beyond the term of this license or any superseding license, NFS

- or ASDA may apply to the Commission for an appropriate amendment

of this license or any superseding license with respect to such _ *
continued storage or management in accordance with Commlss1on
regulatlons.

O
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Except as spec1ilcally otherwise provided-by the Commission, this
license shall be deemed to contain and be subgect to the conditions
specified in Section 50.54 of Part 50, Section 70.32 of Part 70,
Section 40.41 of Part 4O and Section 3o..3l+' of Part 30 of the
Commission's regulations; is subject to all applicable provisions
of the Act and rules, regulations and orders of the Commission now
or hereafter in effect, including Part 20; and is subject to the

.additional conditions specified below:

A, Technical Specifications

The technical specifications for operation of the facility con-
tained in Appendix A attached hereto are hereby incorporated

in this license. Except as hereinafter provided, the facility
shall be operated in accordance with the technical specifications.
Changes may be made in the technical specification§ only when
authorized by the Commission in accordance with the provisions

of Section 50.59 of the Commission's regulations (Title 10, CFR,
Part 50, "Licensing of Production and Utilization Facilities"l.

B,  Records

In addition to those otherwise requiréd under this license and -
applicable regulations, NFS shall keep the following records:

" (1) Records showing the radioactivity released or discharged
to unrestricted areas as measured st or prlor to the point
-of such release or discharge. N o o -
\ . /
(2) Records of radioactivity measuremdnts at on-site and off-
'site monitoring stations described in the uechnlcal

specifications.

(3) Records of the radloactlve material IECEIVEd transferred,
stored as hlgh-level llquld waste or dlsposed of as SOlld
waste.

(4) Records of facility tésts, measurements and calculations

o performed pursuant to the requirements of the technlcal
specifications.

(5) Récords of major repairs or substitution or replacement
' ~of major equipment listed in Equipment Llst Appendlx 5.2
of the Final Safety Analysis Report.-

e e e e A T G e T T
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(6) Letters of authorization, run sheets, operating logs and
check-off lists of the mechanical processing and chemical
processing operations performed in the plant.

NFS 1s hereby authorized to dispose of the records described
in 5.B.(4), (5) and (6) after a retention period of two years
from the date of occurrence of the activity recorded. Records
described in 5.B.(1), (2) and (3) shall be retained until dis-
posal is authorized by the Commission. : :

Regorts
In éddition to repofts otherwisé required by this license and
applicable regulations: . .

(1) -Any operation outside the limits establisHed by the tech-

nical specifications, and any operation of the facility
in the "ready condition" as defined in the technical

" specifications, shall be promptly reported by telephone
or telegraph to the Director of the appropriate Atomic
Epnergy Commission Regional Compliance Office listed in
Appendix D of 10 CFR 20. ©NFS shall submit within 10 days
a complete report of the causes and corrective actions
taken. This report shall be submitted to the Director,
Division of Materials Licensing, with a copy tc the
Regional Compliance Office.

(2) NFS shall report to the Commission in wrltlng within 30

-’ days of its occurrence any change in the plant organization

indicated in the' amendment to the appllcatlon by NFS dated
October 19, 1965.

(3) NFS shall report to the Commission in writing within 30
.. days of the time it is observed any change in the validity
. of the assumptions used in the accident analyses, as

described in Section VII of the Final Safety Analysis Report.

" (4) NFS shall submit to the Commission, at least quarterly,

E during the period of this provisional operating license,
& written report covering the following matters:

a, A summary'of the processing-qperations performed
during the period, including their duration.

el ‘T.‘{mﬂ e -':i



~. 2 b. The amouﬂt of radloactlve material recelved trans-
" ferred, stored as high-level liquid waste, dlsposed '
of as solid waste, and released as liquld, gaseous
and SOlld effluent.

Q'é._ The levels of radioactivity measured at the’stack,?
* the site-perimeter monitoring stations and in the °
{_'milk from the cows on the NFS-operated farm.

d. A brief explanatlon of the cause of each unplanned

-~

k§%b A descrrptlon of maJor repalrs performed in the’ :
,faCIllty w1th reasons therefor.
Cf. A descrlptlon of changes, tests, and experunents".
 performed pursuant to Paragraph 50.59(a) of the
- Commission's rules and regulations.

i

-_fg;' A description of malfunctions of any equlpment

e L f'::';‘“, listed in Appendices 5.2, 9.51, 9.53, and 9.56
i e - 'of the Final Safety Analy31s Report which is
eI o important to safety.

'h.' The results of periodic testlng'performed in
‘accordance with Section 6 of the technical
fspeclflcatlons. -

. ‘.ff- ;:;Fv - .~ Such reports shall be submitted w1th1n 30 days after
S the end of each reporting period.

ff .. .6. This license is effective as of the date of issuance and shall
o T expire eighteen months from the date of issuance (unless extended

for good cause shown), or upon the earller issuance of a super-

sedlng operatlng llcense.

FOR THE ATOMIC ENERGY COMMISSIO’\I

Qriginal Slgned by '
J.A.McBrlde o

Dlrector : :
DlVlSlon of Materlals Llcen51ng

i Attachment:  : ¢
Co » Appendix A

Date of Issuance: AR 19 86 3




- w»“‘.érij’-f:"‘*-ﬂ -,

2.0

k.0

~ APPENDTX A
NUCLEAR FUEL SERVICES, INC.
AND
MEW YORK STATE ATOMIC AND SPACE DEVELOPMENT AUTHORITY

 IRRADIATED NUCLEAR FUEL PROCESSING PLANT

TECHNICAL SPECIFICATIONS
LICENSE CST-1

Pable of Contents "

PLANT DESCRIPTION SUMMARY

1.1 Location of Site
1.2 Location of Plant
1.3 7TFlow of Material
1.4 . Ancillary Systems

:POSSESSION LIMITS AND FORM OF MATERTALS
.2.1 Possession Limits

2,2 Form of Materisls '
2.3 Laboratory, Calibretion and Test Materials

2,4  Source Materials

3.0

DEFINITIONS

SAFETY LIMITS

‘1 Radiosctivity Content of Released Gaseous Effluents
2 Redioactivity Content of Released Liquid- Effluents
3, Fuel Quantity and Canister Spacing

L' Dissolver Solution Concentration

2 Feed Solution Concentration
T
8
9

Extractant Concentration
Uranium Product Solution Concentration.
Plutonium Ton Exchanrge Operation
O Plutonium Product Solution Storage
.11 Rework Solution Concentration
.12 Weste Storage Tank Caustic Concentration :
1 ,

L,
L,
L,
L,
i,
L,
k,
&,
L,
L.
L
L
L.13 Solid Radioactive Waste Burial

_(‘1')'” |

Fissionable Isotope Concentration in Solvent Extraction
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6.0
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MINIMUM OPERABLE EQUIPMENT REQUIREMENTS

" 5.1 Effluent Monitoring'

5.2 Process Instrumentation

’,5.3_ Ventilation

SURVEILLANCE REQUIREMENTS

Boron Raschig Rings
Sump Alarms and Eductors

.

Emergency Utility Equipment

Alr Filtration Equipment.

Dissolver Dilution Air - » A
Boric Acid ' .
Blanking~-Off and Locking-Out ’

Steam Pressure

. ADMINISTRATIVE REQUIREMENTS

T.1 Administrative Requirements

"T.2 Procedures for Utilizing Respiratory Equipment
.7 3 High Radiation Area Access ,

. (11) : g_-. . ' _i'f: ; _'

Instruments in Annular Spaces Surrounding Waste Storage Tanks



., TECENICAL SPECIFICATIONS FOR NUCLEAR FUEL' SERVICES SPENT PUEL,REPROCESSING_'

PLANT

1.0 PLANT DESCRIPTION SUMMARY

Details of.the'plant, operation, protection of the public,‘etc.;
may be found in ‘the Final Safety Analysis Report submitted ds a part of
the license application for the NFS Spent Fuel Processing Plant.

1.1 Location of Site
_ : ‘ o |
The NFS Spent Fuel Processing Plant is located at the Western New

- York Nuclear Service Center, a 333l-acre site in the town of Ashford

in the north central section of Cattaraugus County (14 acres in Concord .
Town, Erie Co.). The boundaries of the site superimposed on a topo-

o graphic map of the area are shown in Fig. 2.7a of the Final Safety Analy-

. . sis Report. The plant is located near the center of the site on a mesa~
-like peninsula, bordered on the eastih

Frank's Creek and on the west by =

s Quarry Creek. "These two defiles are deep enough that, considering the

. water table contours, it can be definitely stated that any activity getting

2 ‘into the ground water in the plant site area will show up eventually in

. one of these two streams and nowhere else, except, of course, for that

- which is sorbed upon the soils and held therein. This situation pemmits
“comprehensive monitoring of liquid effluents which may contain radio- '

© . activity. ‘ : :

A'”f; l.2 Location of the Plant

The plant is located near the center of the Service Center (Fig. 3.13,/
ibid) and is separately fenced with an 8-foot high exclusion fence. The

:1'plant is about 1200 meters from the nearest site boundary. The building

contains about 80,000 square feet of gross floor area. The process areas .

.. have been grouped together as much as possible to minimize piping zuns

and to provide a reasonable flow of material from the introduction of the.’

- fuel into the plant to the shipment of purified products.

f,»1;3 Flow of Material

The normal flow of material through the plant follows: Spent fuel
elements are received in casks by rail or truck into the Fuel Receiving

‘:, and Storage Area (FRS). The cask temperature and pressure are checked

and, if necessary, after radiation monitoring, external decontamination
of the cask is carried out. The cask is next placed into a 44-foot deep

- cask unloading pool, the cover removed and the elements placed into storage

canisters. These canisters are then transferred to the fuel storage pool . -
for storage prior to further processing. . . L

- The next sequential operation is performed in the Process Mechanical Cell
.(PMC). The storage canisters are moved one at a time to the underwater
transfer coaveyor and the fuel assemblies (only) introduced into the PNC.
Here, the fuel elements are mechanically disassembled and chopped, if
‘required, to prepare them for dissoluticn. The prepared elements are




_ Countercurrent solvent extraction column techniques are employed %o

-2 —(

placed in baskets, s»ored in the General Purpose Cell (GPC), and are sub=- -
sequently charged to the dissolver located in the Chemzcal Proce551ng ’

‘Cell (CPC). S o ..

Dissolution is carried out using nitric acid and the dissolver solution

~1s transferred by steam jet to the accountability and feed adjustment tank
- also located in the CPC. After analysis and adjustment, the feed is

jetted to the partltlon cycle feed tank located in the first extraction

ocell (xc1).

separate fission products from the uranium and plutonium and, sub-
sequently, to separate the uranium and plutonium. After initial decon-

© tamination the uranium-bearing solution undergoes two further solvent
- extraction purification cycles; the plutonium-bearing solution, one.-

After leaving the solvent extraction columns, the uranium-bearing solution -

- undergoes an additional purification step by means of silica gel bed soxp=" "
tion, the plutonium-bearing solution by ion-exchange téchniques. Product.
solutions are concentrated by evaporation, packaged-in geometrically safe

containers and placed in birdcages, when necessary, for storage and ship-  1

e _.'4 mento

'ff_l.4' Ancillary Systems

Addltlonal systems provide for *ework of of‘-spec;flcaclon process o

.-materials, off-gas treatment, acid recovery, solvent recovery, plant
- ventilation, temporary holdup of liquid effluents, underground tank

'fi_storage of radxoact;ve waste and solid radzoacczve waste burlal.

-

. . . - .
. “- L
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2.1

O,

2.2

.

POSSESSTION LIMITS AND FORM OF MATERTALS

Possession leits

The possession limits of U-235, Pu and U-233 for the Nuclear Fuel
Spent Fuel Processing Plant shall be as‘fo]lows'

U-235 . 21,000 kg
Pu 4,000 kg
U-233 . 3,200 kg

These values are based on the following assumptions-

(a) that the 924 canister spaces in the fuel pool-are filled
- with canisters each of which contain 10 kg of U-235 in
addition to the Pu and U-233 which could be produced by
a 407 burnup of thls quantity of U=235 at a conversion
ratio of 0.8;

(b) that all product storage tanks are filled with solution

"7 at a maximum concentration of U=~235 as specified in Section
4,8,1.1 as low enriched uranium or 360 g/l of plutonium or
U=235 as high enriched uranium; and A

(c) that all birdcage storage spaces‘are occupied with bird-

: cages containing solutioms at a maximum comcentration of
360 g/1 of U=-235, Pu or U-233,

Form of Materials

The special nuclear material (SNM) in the fuel storage pool
shall be in those forms listed in the following table=Enumeration

 of Material Categories; in other parts of the plant the material

may be in those forms required for the flow of material as des=
cribed in Section 1.3 of these Techmical Specifications or in
related research and/or development work, provided, however, that

.no conversion of fuels of Categories III, V, and VII from the form

in which they are received may be made in the plant until such time

as installation of the tankage which may be nmecessary for storage
of the processing waste from these fuels has been completed and
approved by the United States Atomic Energy Ccmmission.
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2,3 Zlaboratory, Calibration and Test Materials

Certain materials, including SNM riot covered in Sectioms 2.1

or 2.2, of the following types and quantities may be received,
possessed, stored and used as laboratory or calibration standards
or for tests, and measurements. '

Material

 U-233
Plutonium=242

Plutonium

iPlutonium
:Uranium

_iUranium

»Ufaniump

Plutoniunm
Mixture

| Americiume241
’%Polonium,21o 4
' ?ﬁapganese-$4

| EZinc-éS
 vz1nc-65 B

'Stronﬁium-90' .

Pu~-239

- U=Th mixtufes

from 1 to 3%%
enriched '

- Com60

Cesium=-137
Iodine=-131
Iodine-~131
HJ

Carbon-14

Form

Nitrate solutioﬁ
Nitrate solution

. Sulfate hydrate NBS

Isotopic Standard 948

. Metal NBS Standard 949

Uranium Oxide NBS Iso=-
topic Standards 010 to

930

Uranium Oxide NBS Stan=-
dard 950 a -

Uozf Pqu

Deposited NBS Source
4904

Deposited NBS Sources
4900, 4901, 4902

NBS Point Source

4977 B

NBS Point Source
4992 D

'NBS Solutiom’

Standard 4903
Sealed Source
Sealed Source
U0, and Tho,

Sealed Source(s)
Chloride Solution

 Solution

Elemental
Tritium Solutions

"~ Solutions

" Possession Limit

6.0 g Pu=242
5.0 g Pu

.10.0‘g Pu
50

g U=235
- - :
3.0 g U=235

5 g Pu
9 g U=235

o1l x 10-9‘curie
5x 107" curie

1.4 x 10-6 curie

1.4 3110-6 curie

"l.x 10-5 curie

S x 10-6 curie
1x 10°° curie
30 g

500.05 cugie

0

x 107™Y curie
x 107° curie

1 x 107 curie
x 1072 curie
X

5
35
S.
1
1 x 107 curie
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2.4 Source Material E'

‘vSoarcg material of the following types and quantitieb may be

. received, possessed, stored and used in conJunct:Lon with the
{ .operation of the facility. , ,E :
’ ' - '~ Material® ‘ Form Possession Limit
‘Natural Uranium " Metal=NPR type fuel E 50_,000 1bs

b - elements i _
: Depleted ‘ UO2 + metal prototype 100,000 1bs
Uranium . fuel elements and = :
U,0g granules _- o
Thorium ' ‘Thorium Nitrate : 50,000 ‘1bs

S s
1
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ENUMERATION OF MATERIAL CATEGORIES: PARTICULAR SPECIFICATIONS

CATEGORY S RS DETAILS'f .
I. UO, sheathed in stainless steel, 21rcon1um, or ercaloy., Enr1chment of U-235 as 1n1t1a11y charged
e . to the nuclear reactor of all the uranium in the processing lot must not exceed 5%. The design of
i ~ the assembly must be_such that the assembly casing and end fittings are removable without undue
h i difficulty with the equipment provided in the Process Mechanical Cell of the Plant. No individual

i . fuel element may exceed 0.75" in diameter and fuel c¢ladding thickness may not exceed 50 mils. _
s%.-. -~ .. 'Metallic hardware inside the section of the assembly conta1n1ng source material or spec1a1 nuclear
S T mater1a1 may not exceed 1/8" thickness. S - o .

'i;.The fuel materlal must be essentlally uo, prlor to 1rrad1at10n.

o ifThe same spec1flcat10n as for Category 1 except that the 1n1t1a1 u- 235 enrlchment as charged to
“--..the nuclear reactor of all or part of the.contalned uranlum 1s more than but all 1s less than
0 157 70 T A

PSR EP

'jtiUOQThoz sheathed in stainless steel, zirconium or ercaloy. ‘Uranium used in the fuel may be
" highly enriched with U-235 (93.5%) or lower enrichment. The design of the assembly must be such
. that the fuel assembly casing and end fittings are removable without undue difficulty with the
“equipment prov1ded in the Process Mechanical Cell of the Plant. No individual fuel element may
exceed 0.75" in diameter and fuel cladding thickness may not exceed 50 mils. Metallic hardware
in the section of the assembly contalnlng souxce mater1a1 or spe01al nuclear mater1a1 may not .

[o%4

'The fuel mater1a1 must be essentlally Th02 or Th02~U02 prlor to irradlatlon.' The”uranlunv(elemen~“"
;,tal ba51s) content shall not exceed 8.5%. o S T T

- —
P

;f\U—Mo alloy contalned in tubes of stalnless steel, z1rcon1um, or 21rcaloy. Uranlum used in the alloy
_: must be no hlgher than 26.5% U-235 enrichment. The des1gn of the assembly must be such that the

; STV assembly casing is removable without undue difficulty with the equipment prov1ded in the Process

‘§”3.v:, .~ . Mechanical Cell of the Plant. No individual fuel element may exceed 0.75" in diameter and fuel

{7 - cladding thickness may not exceed 50 mils. Metallic hardware in the section of the assembly con-

jJ_?:{',=l L talnlno source: mater1a1 or special nuclear mater1a1 may not exceed 1/ 1n thlckness.

S 'f?zThe alloy must be essentlally U-Mo prior to 1rrad1at10n. The average molybdenum content for a tf
-%j,~{; 2 processing lot may not exceed 10%. : : S R = i

exceed 1/8" ln thlckness. o C - S Lol i ST T zr' : B
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CATEGGRY pETATILS
V. U-Zr alloy or U-Zircaloy alloy clad in zirconium or‘Zirealoy'end contained in plate-type fuel
- elements requiring no mechanical head-end treatment other than the removal of end fittings in
order to . be charged to the dissolver. Uranium used in the alloy may be highly enriched with U-235
(93.5%) or any lower enrichment. S o . - S :
~ The alloy must be essentlally U -2r prior to irrad1at1on. The uranium content of the,alloy plus
. ' cladding must not exceed 105, : : . ' - :
i - U0, or uranium ‘metal sheathed in alumlnum and contalned in plate, rod or hollow cyllndrlcal type

fuel elements. Initial U-235 enrichment of all uranium must not exceed 5%. The design of the

n'assémbly must be such that the assembly casing and end fittings are removable without undue

dlfflculty with the equ1pment pIOV1ded in the Process Hechanlcal Cell of the Plant.

The fuel materlal, prior to 1rrad1at10n, must be essentlally U02 or U metal except for bonding
materlals such as Ni or Al-Si. . : : : . o

N

Y P

U- Alxalley clad in'aluminum and contained in nlate;type fuel‘elements:requiring:no mechanical'i
head-end treatment other than the removal of end fittings. Uranium used in the alloy may be

" highly enriched with U-235 (93.5%) or any lower enrichment. No fuel element may be more thadi-

“}'i3:4 1/? inches on a 51de or 40 1nches long in fuel lencth.

nﬁfThe alloy must be essentlally U Al prlor to 1rrad1at10n..lThe uraninm centent of ailo} nlus %-'
- cladding must not exceed 100, L e ST R e e

.? ?VIII{ﬁ:”ﬁ

— ——

" U-Mo alloy clad in aluminum and contained in hollow cylindrical fuel elements. The design of

. - stainless steel end fittings must be such that they are removable without undue difficulty with
". the equipment installed in the Process Mechanical Cell of the Plant and it must be possible to
" push the aluminum-clad fuel elements out of the stainless steel casing. Uranium used in the alloy,

" must not exceed 4.5% in initial U-235 enrichment. The individual fuel element must not exceed 24
" _inches in length or 5.5 inches in outside diameter. o SO '

The.alloy nust be essentially U Mo prior to irradiation. The Mo content of the alloy may not
exceed 4. The assembly may contaln up to 2. 3” nickel based on the total weight of assembly.
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GATEGORY ) DETAILS /
1X. Uranium metal ¢lad in zirconium or Zircaloy and contained in tubular fuel elements as speC1f1cally

described in Drawing No., NPR-1, dated 3/27/63. Enrichment of U-235 as initially charged to the
nuclear reactor of all the uranium in the proce551ng lot must not exceed 1.5%. .

- The fue) materlal must be essentlally u1an1um metal prior to 1rrad1at10n. It is noted, however,
that silicon, iron and/or aluminum may be added to the uranium metal in amounts ‘not exceeding
- 1000 ppm parts of uranium each. -

-




3.0 DEFINITLONS
The follow1ng terms are defined only for the purpose of clearly
indicating the intent of the various prov151ons given w1th1n these
Technical Spec1flcatlons.'

Blanking Off . ° “The insertion of a removable pos1t1ve barrler
’ in a line.

‘Boral A sandwich-type plate with a core of boron carbide
' (B c) crystals suspended in cast: alumlnum, clad on
both sides with aluminum.

Concentration Control A ‘technique used to ensure nuclear safety
through control of the concentration of
fissionable isotopes in process,and,product

; solutions.

: Fixed Poison Tanks A tank (or vessel) containing fixed neutron

‘ , ' _ absorbers, i.e., borosilicate ~ glass Raschig

E - ' rings or boron-stainless steel Raschig rings.
—~—— Flooding velocity " That veldcity of one or both phases in a column

. , _ _ at which the column is no longer capable of pro-
= ! _ . " viding deentrainment of phases in the effluent
streams.

' Geometrically Favorable A vessel which is safe by geometry for all
: - credible concentrations of fissionable
material.

Gross count _  Total alpha, beta and gamma radioactivity not
: classified according to nuclide,

Locking Out : A control switch or valve handle which is fixed
’ in either the open or closed position by one or
more padlocks. The lock(s) may be removed only
by designated supervisors.,
Poison : A material having a high neutron capture eross *
section (e.g. boren, cadmium).

T TP R e AR L T e e e S 7 TSR T IRTE meet © T S s e e - ey
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Sump

U-235 Equivalent;Concentration

. Ready Condition

S

S : ¢
A small pit at the low point in!the
floor of processing areas whichiserves

as & collection drain for liqui@s and

equipped with means for detection and
removal of accumulated ligquids. :

"U=235 equivelent concentration

(g/1) = 1.66 x Pu concentration
(g/1) + 1.66 x U-233 concentration
(g/1) + U-235 concentration (g/1).
This formulation should not be applied
to solution systems that depend on
geometry control, The conversion
analyses are based upon calculations
reported in“BNWL~-3 and ORNL-TM-686.

N ‘

A temporary condition of operation using
prescribed alternative instrumentation and
controls or additional administrative safe-
guards while immediate corrective action is
being taken in accordance with the require-
ments of the license.
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4.0 SAFETY LIMITS

i T—
'

-1 -

'he limits established in this section of the Technical Specifications pernmit
flexibility essential to chemical processing and define the boundaries of safe
operations. The limits have been set above the values required by normaﬁ :
operations and below the values at which an accident could result or the safety
of the public could be jeopardized. If specifications 4.1.1. and L4.2.1 are
exceeded, an immediate shutdown of the operations leading to the occurrence is
required pursuant to Section 7. Unlike a nuclear reactor which is designed.to

“.operate in a critical region, a chemical processing plant is designed and

operated in such a way as to remain suberitical at all times. No single mal-
function can lead rapidly to a critical incident; there is sufficient capaci-
tance inherent in the process to ensure an extended time period before the
limits for safe operation are exceeded. Secondary controls are installed to
provide compensation in the event of the failure of a primary control. In
addition, administrative controls are imposed to further ensure the safe
operation of the facility. 7For these reasons, if the other specifications in
this section are exceeded, shutdown is not mandatory. If such an occasion
arises, plant operations may continue in a "ready condition" until normal opera-
tions are restored, however, if during this period there is any occurrence or
indication of an occurrence that would further reduce the margin of safety an
immediate shutdown is required. :

TYT R ey £y e
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4.1.2

2ADICACTIVITY CONTENT OF REIEASED CASEQUS

=12 -

O2JECTIVE

To'provide reasonable assurance that concentrations of
from the airdbo

activity occurring off-site
radioactivity will meet with the requirements of Title 10,
Code of Federal Regulations
established by the Federal Radiation Coun01l.

SPECIF ICATION

a. KRYPTON-85:
b. IODINE=131

PRICR 70 THE

START OF

DATA WILL BE EVALUATED (AVD
DEGREE OF PRO3ABILITY THAT

- 85 AND IODINE-131 WILL NOT

BASES

.4.20

‘This s:ecificat on establishes limits for
odine=-13l from the stack.

4.1.1 RADIOACTIVITY RELEASED FROM THE STACK SHALL
- AS FOLLOMS:

A DISSOL'TION,
LINED) TO DETERMINE
o "S ‘LTA_ CO

.. -The discharge of radicactive effluents via the stack

cussed in paragraphs 7.6 QHIOLgn 7.9 of

Analysis Report.
~cant isotopes wihich will be disch
-131, Xe-131,
further that only krypton would be significant from a direct
and that the control of
would afford adequate protection againsi a health hazard due
to the .ingestion of radioacLive material.
will not be released freom wthe stack at concentrations in excess
1shed by lO CFR 20. lOc( ).

KI‘-85, I_l29,

radiation dose sta

of the concent

The Final Safety Analysis Report c0ﬂ51dered site meteorology.
In paragraph 7.7
oasils of reasonable assumptions, the following dilutions would
oe applicable for diffusion from the stack exit to the site

in some detail.

’

it

ndpoint,

rations estab

was shown therein.

Xe-l33,

the'dischaige of,

rne release of

and the guldance values

N

1.26 x 10% CURIZS PER DAY
3.3 CURIES PR VEAR

MET=0ROLOGICAL

gha; the only 51gn1‘1-
rged from the stack are
and H-3. 1 was shown

~——

Pariiculate acu1v1ty

it was shown that on' %he

T T T N R N T AT T ST Sy

radio=-

4
BE LIMITED

TO A HIGH
ENTRATIONS OF KRYPTON-
"XCZED ACCCPLAB~E LEVELS.

is dis-
the rlnal Satety

Iodine-131
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 concentrations will not be exceeded off-site.

2 In péragraph 7.6 the Iodine-131 content of a design basis

In the case of iodine, the Federal Rad

‘- 13 =
Lcoundary under the assumed normal and inversion meteorological
cenditions : ' - :

- Normal (Slightly unsbable) 5 x 10° cubie meters per sébond.

inversion (Moderately's:éble)i_iVX 10: cubic meters per second.

As stated in paragraph 2.12 to 2.14 of the Final Safety Analysis
Report, the frequency of mocderately stable conditions in this
geographiczl asrea is expected to be low. .. . e

The Krypton-85 content of a design basis batch of nuclear fuel

is listed as 6,300 curies in paragrzpnh 7.6: The discharge of

the Xrypion-85 from iwo such baiches, per day would be diluted -
t0.an average concentiration of 3 x 107/ microcurie per cubic
centinetb* by a 4.36 x 10¥ cudbic mete*s per second flow of air.
This g less than cne-tenth the normal seolian dilution of '

5 x 10~ cucic meters per second expected in this area.. Hence,
the limitation of 12, 600 curies per day Krypton-85 reledsed

from the stack provides reascnzble assurance that acceptable

“Tbatch of nuclear fuel is listed as 1.8 curies, and it is stated
‘ that the off-gas treatment ecquipment is designed to remove 99.5
~per cent of the incident iodine so t“at only 9 x 107 =3 curie

“,' would be c‘scharged.

iation Council has suggested
a radioactiviiy intake guide of lO'lO curies of I-13l per day by
‘children. Assuming that a child will drink one liter of milk
per day and that the radiocactivity in & liter of milk is one-

. tenth that distributed over cne square meter of grass, as

observec in the Windscale incideni, the permissible equilibrium
concentration on the grass would be 10-9 curie per square meter

ot grass.

If 9 x 1072 curie of Iodine-131 from a batch were cdischarged
tarough the stack per day, a total of 3.3 curies per year, an

- everage dilution with l O x 10° cubic meters of air per second

would be ‘neeced to maintain pasture concentrations of 10-9
curie per square mever, Wluh cep051b101 1n eCUlle‘lun w1~h
radiocactive decay.

oil ut.on = Iodine Emission x Devosition Velocity = R
- Decay Constant x Pas;uru Coneentration R
=9 x lO"3 x 10"%%
8.6 x 10=4 x 1079
= 1.0 x 10° cubic meters per second
gsition velocity taken to be 0.0l meter per second from A. C. 5
mrexiin, Quarterly Journal of the. Meteorolbgical Society, _—
Volume ST, xo. 336, pe 3s8. ‘ o .
3
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- Tois is about one-fifth of the normal ae01131 dilution of - , o v

5 x 105 cubic meters per second expected in this area. Milk . b
produced atv the on-site farm and in neighboring pastuzés is =~ . 1o
t0 be tested routinely for Iodine-131 content to provide - _ﬂV L

: assurznce that adecuate di7ution is afforded by the meteor- - |

: ological conditions that actually prevail. If the collected’ v
data show the calculation to be in error, the 3.3 curies pexr | .-
year Iodine-131 stack discharge limit will be subject to re- ~ - - *,,
vision. ' : ‘ T e
There are two safety factors not taken account of in the above ‘

calculation. Cattle will be on pasture onb*ox1mately one-half - - o
"~ of each year, and losses to the soil have been observed to N
reduce the effective half-life of Iodine-131.cn grass to S T

T T T

I)U

© . approximately 5 days. These factors would recuce the average

- ‘ - dilution neeced to 6.7 per cent of the 5 x 100 cublc meters = . . )
.o . - per second normally expected value. ‘ E T P TS S
k . 0.067 = 5 x 1.0 x 10

: ,,,,, . 2x8x5x 100

To Abrupt complete fallure of the iodine removal eguipment is

. S . unlikely. But 1f this should happen coincident with stack
. monitoring failure and release all the Iodine-13l in a pro- :

... cessing lot of fuel under inversion me;eorologlca; conditions,

" the meximum concentration in milk éxpected to resuli may be v o
computed to be 1.8 x 1078 curie per liter, and the projected LT

'dose to the thyroid of a child drinking 1 liter per day of L o
milk following such an incicdent would be 2 rads which compares

~to the Federal Radiation Council Protective Action Guide of 30
rads to an individual. ' ' o S
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. activity contained in liquid ef luen s from the site.

15 -

RADICACTIVITY CONTENT OF P:LEAS D LIQUID EFFLUENTS

ISR

This specification establishes limits for’ uhe dlscharge of :adlo-

O3JECTIVE S - o R te

To provide reasonable assurance that concentrations of radioactivity
in Cattaraugus Creex will meet the ‘equlremenus of Title 10 Code of . = -
Federal Regulations Part 20. . _ _ e

SP=CI=ICA710w

\

4.2.1 ACTIVITY RELEASED TO CATTAQALCUC CREEK FROM ALL SOURCES ON |

. THE SITE SHALL NOT AT ANY TIME RESULT IN.A CONCENTRATION, AS

-

NMEASURED AT THE . O\ITORIVG STATION IN CATTARAUGUS CREEK, WHICH

"EXCEEDS TVIICE THE CONCENTRATION SPECIFIED IN TITLE 10 CODE OF e

_FEDERAL REZGULATIONS i nQT 20; PROVIDED HCWEVER, THAT IN ANY 365

CONSECUTIVE DaY PERIOD, THE AVERAGE CONCENTRATION OF RADIOACTIVITY .

IN CATTARAUGUS CREEK SHALL 'NOT EXCEED THAT SPECIFIZD IN TITLE 10

" CODE OF FEDERAL REGULATIONS PART 20. SUFFICIENT DATA ON STREAM

FLOWS AND RADIOISOTOPE CONCENTRATIONS MUST BE RETAINED TO DEMON- *
STRATE COMPLIANCE WITH TITLE 10 CODE OF "“D"RAL REGULATIONS PART

- 20.

- BASES B

This specification limits the radicactivity concentration in

Cattaraugus Creek at any time to twice the annual average con-
centration permitied by Title 10 Code of Feceral Regulations
Part 20.106(a) on an arbitrar:ly conservative basis. The dis-
charge of liguids from the site has been discussed in para-
graph 7.11 through 7.13 of the Final Safeiy Analysis Report.
The most significant isotope in the liquid effluent will be
tritium Tor which a separate analysis will be mace. If, after

- radioactive operations commence, it appears desirable to do so,-

_by the notes to Appendix B of Part 20 of Title 10 of the Code

separate analyses will also be made for other isotopes, such
as Ru-106 and Zx-Nb-95, which combined activiiy shall be sub-.
racted from the gross activity as per an alternative allowed -

¢l =cderal Rbgulations. All other isotopes for which a
specific analysis is not made will be deter mlned on a gross
count basis. SR Sl nie

A T e e © e a e
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Con inuous sampling w*ll oe conducted at the mdnitoring stations '
at the cenfluence of Frank's Creek and Quarry Creek and near the
site boundary on Cattaraugus.Creek. The COmPOSlte sample from

each statlon will be checked weekly.' The flow in Cattaraugus

Creek will be measured as necessary and discharge from the storage
lagoons will be regulabed to conform to the .low in Cattaraugus

Creek.

~Stream flow is neasured with an instrument which records the level

of the stream. The flow is calculated using the cross section of '

the stream bed and a series of velocitiy measurements at various

water heights.

The consequences of exceedlﬁg this Technical Specification are

that the limits of Title 10 Code of Federal Regulations Part 20

" might, on a vearly basis, be exceeded in Cattaraugus Creek.
. However, unlike the discharge of gaseous activity--whigch once

introduced into the ventilation stream will in all likelihood

-be released immediately--activity released into the liquid
“effluent system goes through 4 separate holdup units, viz, the

interceptor, a 300,000 gallon lagoon, and two successive 2,000

,000 -

gallon lagoons. Thus, there are four separate chances to apprehend

~Plant operations, thersfore, has a high degree of control over

dlscharge of radioactiviiy in the liquid efflvent and there is

plenty of time to shut the plant down in an orderly fashion
ithout exceeding this Technical Specification. - ‘

cerrant activity and the total possible holdup time is five months.

the
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‘4.3 rUf' OU”.'T'T"'V AMD CANISTER SPACING

CAPPLICABILITY R RO ~.k;r,;~“

This specification establishes l‘ﬂl.s ‘or »he operatzon of the Cask

Unloading and Fuel St o*age Pools.A L St o o
C3JECTIVE | , - ; R T TP DO

individual units and arrays of units -are maintained- . .

. To assure that
ical configuraiion.

in subcritic

SPECIFICATION

4.3.1 IRRADIATED NUCLEAR FUEL IN THE FUEL STORAGE POOL SHALL BE o

STORED IN CANISTERS. o o, =
© . 4.3.2 THE QUANTITY OF FUEL STORED IN A CANISTER SHALL BE LIMITED
SO THAT THE EFFECTIVE NEUTRON MULTIPLICATION FACTOR(k,sz) SHALL -

©* NOT EXCEED 0.85 BASED ON COLD CLEAN FUEL. THE PRSCISION OF THE
. kyss CALCULATION SHALL 2E CONFIRVED BY APPLYING THE CALCULATIONAL

| METHOD TO KNOWN CRITICAL SYSTEWS OF SIMILAR FUEL MATERIAL.

4.3.3 IN LIEU OF DETERMINING THE ko2 OF A CANISTER LOADING, ANY -

- SINGLE FUEL :ch"Nl OR PACKAGE V-;un ZAS BEEN STORED UNDER WAT‘R
- PRIOR TO SHIRPMENT MAY BE STCRED IN A CANISTER. ' FOR SOME OF THE
PRESENTLY KNCAHN FUELS, ZXAMPLZS OF ACCEPTABLE CANISTER LOADINGS

- ARE GIVEN BELOW IN LIEU OF k,.; CALCULATIONS. S

" Category I v-(1), 10 kg, D- (l) 2 kg, Pa-(l) 10'kg
Category II (1), _ kg# . L
Category III c-(1), 10 kg
Category IV F-( ), kg*
Category V Z-(1), 2.8 kg = : L
Category VI S-(24), 10 kg ‘ AR A
Category VII  M-(8, 4 sets of 2 end %o end), 2 6 xg"}'
Category VIII . P-(1), 2 kg . S
Category IX N-(full canister)

"C-=Con Ed Core A Tuel

D=-~Dresden Fuel

F--Foermi Fuel (sced) ’

M~-lTR Fuel (Up to 300 g U- 235/ele1ent)

N=--NPR Fuel

?--Pigqua Fuel

Pg——Pa:“.lndcr Fuel

S--Scrup Nat. U Fuel

Y=-=Yankee Fuel

Z2--PYR Fuel
o J=-Number of Fuel Assemblies :

kg=~<ilograms of U-235 in cold clean fuel
Fmmto be_deve.m‘nec when fuels become avallable.

s s e b L T S SRR ¢ e L g g £ e ey ey et} A v
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3.4 "CANISTERS SHAZLL BE SPACED TO PROVIDZ A MINIMUM OF 12 I\CH“S
TER EETVWEEN FUEL COV‘A‘C'D IN ADJACENT CANISTERS EXCEPT FOR P
ANISTERS CONTAINING DRESDEN CANNED FUELS WHICH MAY BE SPACED

D2 6.6 INCHES OF VWATER BETWZEN ADJACENT FUEL CANS PROVIDZ
Tr= IMMEDIATELY ADJACENT STORAGE RACK(S) R:MALN EMPTY.

-] U
Ez
<2

The Fuel Receiving and Storage Area has been designed to permit
the handling of fuel elements in such a manner as to provide that

‘at all times they cannot react nuclearly with one another. Thus,

0 the largesti extent possible, geometiry backed up by adﬂ;nlsuratlve
control is relied upon to prevent the interaction of one fuel
element with another. These precautions are necessary since the
FRS will at most times coniain fuel in excess of ihat necessary
to result in a2 critical assembly if placed in optimum array.

t

The storage rack and canisters provide a minimum edge 1o edge
‘spacing of eight inches beiween adjacent canisters and a minimum
edge to ecdge spacing of twelve inches between the Iuel contained

in adjacent canisters. A separation of twelve inches of watier

- prevents significant interaction of neutrons and provicdes a safe

array as indicated in "The 1ecn“ology of Nuclear Reac.o& Safety”
Volume I, p. 279.°

oA ke:¢*(0.85 provides a reasonable margin of safety to account
o PRy

- Individual fuel elements or packages previously stored under water

for uncertainty in:single group calculations, some margin of error

in the identification of the Fissile material content, or operational
rror in canister loading. By comparing the calculative method with
known critical systems of simlilar fuel material, uncertainties in

the method are minimized.

have been demonsirated as safe, and, therefore, no further calcula-
tions are deemed necessary provided that 12 inches is maintained '
between fuel in adjacent canisters in storaga.

~

- Administrative procedures are eszabllshed to assure correct canister

10ad1ngs‘

t.e decreased water spacing in the case of Dresden Canned Fuel has
been shown to be nuclearly safe. (Letter from NFS to USAEC Division -
of Materials Licensing dated April 28, 1965.) Co

The FRS has been designed to prevent the accumulation in critical
array of sufficient fuel to cause a rltlcal incident. The con=~
gequence of exceeding this Technical Specification would be %o
ﬁecrease the margin of safety for the prevention of criticality or,’
in final analysis, to resuli in a critical inmcident. In paragraphs
7.33 and 7.34 and 8.26 or the Sa‘ety Analys;s 1t has been assumed

e e s
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tnatmdéépite all design efforts, a critical incident somehow does.
occur. Tre consequences of such an unlikely event have been analyzed

to show that neither operatiidg persennel nor the general publzc S
would be injured as & result thereof. " T

The action to be taken to correct an exceeding of +this Technical
Specification is-to tzke immediate steps to increase spacing of
fuel in storage or de

cannot be "“sh

rease canister loading since a storage pool
ut down" 1in the sense thai an operaiing plant can.  °
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4.4 DISSOLVER SOLUTION CONCENTRATION ST e

.- 20 -:.-'

APPLICAZILITY e fﬁ-ffa;'{;-;,ﬁ e
This specification es.abllshes l.ﬂzts to govern the dlssolvar o »
charging ope‘abzon.‘ _ IR : . y“ C
- . . M N . " . . ’ . )
ORJECTIVE N Dy

To assure that solublons containing special nuclear material will

“remain at a subceritical concentration.

SPECIFICATION.

4.4.1 THE TOTAL CHARGE OF FUEL AVD DISSOLVENT SH AL’ BE CHOSEN SUCH

- THAT THE RESULTANT AVERAGE U 2235 CONCENTRATION SHALL NOT EXCEED THE -
. VALUES SHONN IN THE FOLLCHNING GRAPH. THE U-235 CONTENT OF THE :
" CHARGED FUEL SHALL BE ASSUMZD LO BE THE U-235 COVTENT OF THE COLD

CLEAN FUEL.

. BASES

In the dissolver and in the subsecuent solvent extraction operations

" .the primary control of criticality rests in the control of the con-

centration of fissionable material in the various solutions. This

. concentration is established initially in the dissolver by conirol
- . of the charge of fuel and dissolvent to the dissolver by administra-
©. tive procedures. ' ' ) : :

"Althouch the lower portlon of each dissolver 1s geometrically

favorable, the enlarged upper portion is not. Since samples of the
dissolver solution will not normally be taken, the limiting safe
concentrations at various enrichments are based on the mass of
U-235 in cold, clean fuel. The specified concentrations are 60% -
of the calculated critical concenirations reporied in ORNL-TM-586,
Limi<ing Critical Concenirations of Aacuecus Nitrate Solutions of

Fissile and Fertile Isctopes. TIne calculations in ORNL— V=686,

wnich were made with the IBM-7050 MODRIC neutron diffusion code,
overestimate the experimentally cetermined critical concentration

of fully enriched uranium by 3% and underestimate the experimentally

" determined critical concentration of 3.04% enriched uranium by 10%.

These experimental de»e*nlnatLOMS indicate that by setting the e
maximum concentration at 60% of the calculated critical concentra-
tions there is an adecquate margin of safety to prov;de for compuga—
tional, analy»zcal and. gauglng erroTs. s Dol -
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y o The c01sequewce of exceeding this Technical SoeC1rwca ion is to - 3

: : reduce the margin of safely 1n preventing criticality and in the RN
ultimate sense would resul: & critical incident. Although ' T e
such &n '

zn event would pe de.ecteo by the plant monitoring system,

. no personnrel injury would be received from neutron radiation from ;
" such an event since the dissolvers are shielded with 5'-9".of R
concrete. Gaseous activity might well be c;scharged from the stack - " -
in excess of Parag**un 4.1. This possibility has been analyzed in 'Wn:
Paragraphs 7.30-7.32 and 8.24-8.28 of the Safety Analysis and it ’
has been shown that even in the event such a critical incident were

to occur there would not be ;ngury to either plant personnel or the
general public. S

e g g o 3 e

.- - The action to be taken in the event of exceéding this Technical
" Specification is to make an immediate dilution of the solution to
- bring it within this spec ification. . ™ oo o
- ' _ G \
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FEID SCLUTION CONCENTRATION . -~ - .

is specification establishes the concentration limits to be
erved in the operazzon of the ‘eed uGJUS»ﬂanu and accoungabll.ty
tank. ‘ e S v R :

m?J

OBJECTIVE : o T

. ) . s . . - . . ..

To assure that solutions containing special nuclear material will

remain at a subcritical concentration. . L

SPECIFICATION

4.5.1 THE CONCENTRATION OF FISSIONABLE ISOTOPES IN THE FEED
ADJUSTMENT AND ACCOUNTABILITY TANK SHALL NOT EXCEEZD Tt U=-235

'EQUIVALENT CONCENTRATIONS SHOWN IN THE ACCOMPANYING CURVE. | .j ]];

BASES ' .

‘The feed adjusiment and account ablllty tan is not geometrically

favorable, hence concentration control of the fissionable isotopic
content of the tank must be maintained in order to ensure nuclear
safety. The contenis of this tank will be sampled to determine

the actual fissionable isotopic concentrations. From this sample
the U-235 equivalent concentration will be determined. The con-
centration may be increased by evaporation or decreased by
dilution: . ’

The specified concentrations defined by the accompanying curve
are 60 per cent of the calculated critical concentrations as
reported in ORNL-TM-686, Limiting Critical Concentrations of
Aoueous Nitrate Solutions of Fissile and Fertile Isotoves. The

calculations in ORNL-TM-686, which were made with the IBM 7090
MODRIC neutron diffusion code, overestimate the expe*lmenually
determined critical concentration of fully enriched uranium by
3 per cent and underestimate the experimentally determined
critical concentration of 3.04 per cent enriched uranium by 10
pér cent. These experimental determinations indicate that by
setting the maximum concentration at 60% of the calculated
critical concentrations there is an adequate margin of safety
%o p.ov1de ‘or computational, analytlcal and gauglng eITTorTs.

The conseguence of exceeding this xechn‘cal Specification is to
reduce the margin of safely in preventing criticality and in the
uvliimate sense would result in a critical incident. Although

such an event would be detected by the plant monitoring systenm,

o nerso“nel injury would be received from neutron irradiation from
such an event since the feed adjustment and accountabiliiy tank is

.
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ielde d vii ‘h 5'~G" of concrete. Gaseous activity might well be

n
been analyzed in parag*apns 7.30-7.32- and 8.24-8.28 of the
ty ua.ys’s and it has been shown that even in the event such
itical incident were to occur, there would not be injury to
er plant person nel or the general public.

The action to.bd taken in the event of exceeding this Technical

Specification is to make ar immediate di lutlon o‘ the solutlon o
bring it within tne Soecif'cat;ow. o :

arged from Lhe stack in excess of Par. 4.1. This possibility
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, 4-6 ’FISSIONAELE ISOTOPE CONCENTRATION IN SOLVENT EXTRACTION

APPLICABILITY o . : - .

This spec1f1cat10n esteblishes limits for the operation of the
solvent cxtract101 colums in.the plant.

L
-

OBJECTIVE ’

To assure subcritical operation of the solveat extraction columas.

SPECIFICATIOV

4.6.1 EVEN UNDER COVDTTIONS WHERE CONTROL OF-ANY SINGLE VARIABLE
IS LOST THE MAXIMUM CONCENTRATIONS OF FISSIONABLE ISOTOPES WITHIN
THE COLUMNS SHALL NOT EXCEED VALUES CORRESPONDING TO A kegf OF 0.95.

t
BASES

Throughout the solvent extraction system the primazy control of
criticality is provided by controlling the concentration of
fissionable material. This Technical Specificaticn is designed
to provide a concentration of fissionsble material less than that
required to achieve crltlcallty with a margin of safety of 0.05
Kefs units. .

The flooding velocity of the limiting columm dotermines the maxi-
mum flow of aqueous and orgznic through a series of columns. Table
4.21, as .zmended, of the Final Safety Analysis Report shows the
nominal processing flow rates--the lower values, and tihe flooding

~ rates--the higher values. The streams given in this table are

numbered and are identified by this number on Drawing No. 15R-A-5S.

Concentrations in the column terminal streams are controlled by:

(1) 1limiting the fissionable isotope concentratica in the feed
(HAF) (see Spec. 4.5.1); (2) limiting the T3P content in the
extractant to a value which cannot contain & critical concentra-
tion of fissionable isotopes within the soivent extraction columns,
(see Spec. 4.7.1); and (3) meintaining strecam ratios as shown in
Table 4.21 as amended to *+ 30% of the values shown.

The most critical factors for control of fissionzble isotope con-
centration within the columns are, omission of nitric acid in the
scrub streams on the extraction colums, or stoppage of the strip
strean flow for appreciable periods of time on the stripping
columns. Occurrence of these events under the most extréme con-
ditions present no criticality hazards as shown by the data given
in Tzble 6.143 of the Final Safety Analysis Report s amended.

In destermining the kerf of 0.95 for the partition and uranium
solvent extraction columns which contain U-233 or Pu, the re-

activity based upon the analytically determined fissionable isotope

coacentrations will be taken into account..
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The consecuence of excéed*ng “his Tec“.lcal Specific

.snown .that even in the event

If this specification is found

ation is to
reduce the margin of safety in o*evenblng c¢101cal'ty and in the
ultimzte sense would result in a critical incident. Although

such an event would be detected by the plant monitoring system, no
personnel exposure in excess of the guidelines of Title 10 Code of
Federal Regulations Part 100 would be received from neutron irra- e
diation from such an event since no part'of the solvent extraciion '
equipment 1s shielded with less than 3 feet of concrete. Gaseous |-
activity might well be disch ged from the stack in excess of .
Paragrapn 4.1. This possibility has been analyzed in paragraphs =~ -
the Safety Analysis and it has been

such a critical incident were to- o
occcur there would not be 1n3ury to either p‘ant personnel or the . ‘-

»gcﬂeral public. - : o | S | o .

Y ° .
to be exceeded and if immediate

operating steps cannoi be taken %o correct the fact, the solvent
down until the error can be

extraction system must be saut
correcied.
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4.7 EATRALCTANT CONCENTRATION
APPLICABILITY o o B LT,
‘This specification establishes the JimitS'for extractant concen- -
trations which may be used in the exiraction process for various
fuel enrxichments. ' T : o o
O3JECTIVE
To limit the concentrations of fissionable isotopes in the solvent
during column operations to a subcriiical conceniration. o
SPECTIFICATION
4.7.1 CONCENTRATION OF THE EXTRACTANT FOR THE VARIOUS FUEL CATE-
GORIES LISTED IN SECTION 2.2 SHALL NOT EXCZED THE FOLLOWING:
" MAXIMUM COLD CLEAN . EXTRACTANT CONCENTRATION
FUEL ENRICHMENT ‘ VOL P=R CENT TBP -
- WT. % U-235 L '
o T T S -
s 100 ) S S B L 3
100 o . o 6
BASES "

The -distribution coefficient, and hence the concentration of
uranium in the extractant stiream, is a function of, among other
things, the solvent (TBP) concentration in the extractant stream, -
i.e., the higher the TBP concentration, the higher the uranium
concentration at equilibrium. In the event melfunction or malop-
eration of the equipment results in stoppage of extiractant flow

in the column, the concentration or urznium in the organic will
build up to a level limited by the TBP conceniration in the extrac-
tant. To ensure that these levels are well within safe operation,
this specification limits the TBP concentrations as noted. Details

2
T u

.s0lvent vhes
P

2rocessing of Zr-U alloy fuels recquires a higher concentration of
T2P in the pariition cycle to obtain distribution ratios equivalent
<0 those obitained with. 3% T3P for other alloy fuels. Consecquently a
solvent T3P content notl exceeding 11 v/o will be used on the partition
cycle. The remaining extraction cycles will use 5 v/o TBP. Due %o
the lower uranium distribution ratios in the presence of fluoride, the
& can contain no more uranium with 11% TEP than it can

with 5% TSP in the absence of the fluoride. Consecuently the hazards
are no greater with the higher TBP content than with 5% for this

a tition cycle. ' L e
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‘equipment 1s shielded with less than 3 feet of concrete. Gaseous

either plant personnel or the general pu ublic.

-ey -

are discussed in the Final Safety Analysis R:DOIu
139 to 6.146 and as indicated therein, the solvent
imits specified p:ov;ce.a>chtor of safety of R
'n ce. . . o ) . Ceaer

secquence of exceading this Technizal Specification is to
the mergin of safety in preventing criticality and in the
te sense could lead To a criticel incident. Although such . .
would be cdetected by ithe plant monitoring sysiem, no - .
nnel exposure in excess of the gulcdelines of Title 10 Code of = °
1 Regulations Part 100 would be received from neutron irra- =

e
tion from such an event since no part of the solvent extraction
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activity mignht well be discharged in excess of Paragraph 4.1. This
possibility has been analyzed in Paragraphs 7.30-7.32 and 8.24-
8.28 of the Safety Analysis and it hzs been shown that even if such
a critical incident were to occur, there would be no 1u3ury to

t

If this Tecnnlcol Spec“ fication is found to be exceeded and 'if

- immediate operating szep cannot be taken to correct the fact, the

solvent extraciion sys» must be snuu down un tzl the eTTOT can be
correc ed. : : - : o




’ 4.8

URENIUL PRODUCT SCLUTION STCRACE: CONCENTRATION LIMITS -

ification esbabllshes the concen»ra»xon 11n1 s'for the
uranium producti solutlons. : : o

. ..
ol

To assure that t e uranium p¢ocuc» solutions will be suored under .

‘nuclearly safe conditions.

QD:C TICATION

4 2.1 URANYL NITRATE SOLUTIO\S SHALL NOT BE STORED EXCEPT AS
&< OL.L 04'-’3 . .
_4.8.1.1 URANYL NITRATE SOLU”IOV MAY BE STORED IN,ANY °
" VESSEL IF THE U=235 CONCENTRATION IS NO GREATER THAN
TABULATED BZLCHN AND PRuVID_D TFE U-233 PLUS PU CONTENT
IS NOT GREATER TEAN 1¥ OF THE U-205 CONTZ\x.

©MAXIMUM =”QIC%EEVT - . U-235 CONCENTRATION
WT. % U-235 IN U | _GRAMS PER LITZI

-

OMNWONOUWOO,

OOV ONOOh WD

—
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4.8.1.2 URANYL NITPATE SOLUTION CONTAINING U-233 MAY BE
STORED IN ANY VESSEL IF THE COMBINED U-233 AND U-235 CON-
CENTRATICON DOZS NOT EXCEED 10.0 GRAMS PER LITER AND PRO-
VIDED THAT THE PU CONTENT IS NOT GREATER THAN l% OF THE
COMBINED U-233 AND U-235 CONTENT.

4.8.1.3 UKAVVL NITRATE SOLUTION MAY BE STORED IN FIXED
POISON TANKS SD-13A, B AND C AT A CONCENTRATION NOT EXCEEDING
360 GRAMS U-235 PzR LITER PROVIDED THE U-233 AND PU COVTENT
: IS NOT GREATER THAN l% QF THE U-235 CONTENT.
4.8.1.
STOR:ET
CENTRA

- GRAM

4 URANYL NITRATE SOLUTION CO\TATNLVG U-233 MAY BE
FIXED POISON TANKS 2D-12 A, B AND C IF THE CON-

TION OF U-233 AND U-235 COM3INED COSS NOT EXCEED 230

PZR LITZR, PROVIDED (a2) THE U-233 CONTENT IS NOT :
CRZATER THAN 10X OF THE CCNBINED U-233 AND U-235 CONTENT -
sND (o) THEE PU CONTENT IS NOT GREATER THAN 1% OF T CoM=

ZINZD U-233 AND U-235 CO\;:NT. . o '
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4.8.1.5 °OLU*IO\S STORED IN ACCORDANCE VITH 4.8.1.3 ARND

4.8.1.4 AZOVE NAY BE PAC&AGED IN CONTAINERS WHICH SHALL BZ
- PLACED ﬂ A RIGID STAINLZSS STZEL CONTAINIZR WITH AN INSIDE

DIANETER NOT EXCEEDING 5.1 INCHES AND A LENGTH NOT EXCEEDING
£3 INCHES. THIS STAINLESS STEZEL CONTAINER-SHALL BE SECURELY
'CENTERZD AND TOTALLY ENCLCSED IN A RIGID STRUCTURE, THE MINI-
MUM OUTER DIMENSIONS OF WHICH ARE AT LEAST 22.5 IRCHES UNITS
SO PACKAGED SHALL BE STORZED IN THE BIRDCAGE STORAGE AREA AND
SHALL NOT BE STORED ONZ ON TC? OF ANOTHER.

BASES

The primary control of criticzliiy in the storage of uranium ,
p*oducy bOl 1tions is concentraticn of fissionable isotopes. This
concentration control is backed up with fixed poisons (in case of.
tanks 5C-13A, B, and C) and geometry in uhq case of birdcage type
- shipping containers.. '
‘ t

-235 specified in 4.8.1.1 are 80¥
ztions reportecd in ORNL-TM-685.
nea oy the accompanying curve are
icel concentretions as reporied
Concenirations o7 Acuecus Nitrate
0

r

The ‘1m-~:ng concentr
of the calculated cxi
The specified concent
80 per cent of the calcu
- in ORNL-TM-686, Limiting
Sclutions of Fissile and
ORNL-TM-686, which were mad
diffusion code, overestimate th

[e]
o3
(]
iy
3 0O
H
c:
H l\)

a
ok
-
I
N

tooes. The calculations in
ne IBM 7090 MODRIC neutron
cwerimenizlly de ermlned critical
. ium by 3 per cent and under-
"estimate the experimentizlly determined critical uorcen;ration of
3.04 per cent enriched uranium by 10 per cent. An 80% of calculated
critical concentrations is justifiable for such cperations because
there are product solutiens and the analysis of the constituents is
known within an accuracy of + 3 per cent. S

5

The limiting concentration of combined U-233 and U-235 specified in
4.8.1.2 is based on tne recommendaiions conta;“ed in TID-7016, Revi-
sion 1, 1able I.

ecif ied in 4.8.1.3 and com~-
1.4 ar based on the recom=-
tee 8 of the Standards

e

[¢]

The limitiwg conceﬁtrat'OWS of U-235
bined U-233 and U-235 specified in 4
mendations of Work Groun 3 of Subcomm
Committee of the American Nuclear So
in 4.8.1.4 also takes into account su
<tainers specified in 4.8.1.5.

Sp
.8
ociety. Tne concentration limit

V]
[
e
sequent storage in the con-

G b i

Provisions are made for the planar sborage of 39 such blrdcages

in the Product Pacxaging and Shipping Arca. Daua presented in
FFP=-427 indicate a 5 x 477 array zs being required for a nuclear
corf;gv*at on. By restiricting storage 1o a planar array the degree
safety is aboub a factor of oO SRR

a2
Ve
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“When the Tinal product solutl
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vranium in fhe product solutions coverad by
ication zre knecwn more accurately than at any
cess. The very high unit 'value of these
t the closest poss*sle analytical control

izls reguire
intained as & t of the accountabiliiy program. Replicate .
@5 will be taken and analyzed ai each of the points covered b
cross check will exist because a2t this stage material balances
be run to assure thzt process guarantees are met. =

The consequences of ¢ any of these concentrations would be
10 lewer the margin o vy discussed herein and in the ultimate
in :

-
-
sence would result in a -eriticzl incicdent. Although such an event
ce ant
in

<

cted by the pi monitoring system, no personnel
exoosure ccess of the gui de"neS‘o: Title 10 Code of ~ederal
Regulations Part 100 would be recel ve iro om neutron irradiation
from such an event for those vessels insicde the cells since this
equipment is shielded with 3 feet of concrete. Gaseous,activity
might well be d*sc*arged f‘om the stack in excess of Paragraph
4.1. This possibilitiy has been analyzed in paragraphs 7.10-7.32

~-
P

e
ex

- and 8.24-8.28 of {he Safeiy Analysis and it nhas been shown that

even in the event such a critical incident were to cccur the

guidelines of Title 10 Code of Federal Regulations Part 100 would

not be exceeded.

is brought out for shipping, it is
"no longer shielded. Hence, a criticel incident at this point could
. do damage to plant pe*sonnel (but not the general public) from
direct neutron irradiztion. Therefore, close administrative controls
- are maintained to essure that concentrations are knovwn and double-
" checked before product solution is orought out from the shielding.
It should be noted that 1f the concentration were such as o cause

a critical incident at this point, it wo
critical in the storage tank. ”Le high
protectied by the fact that gecmeiric cont
neasu“cmenu_and shipping operat;ons;

11d already have gone
rnriched system is further
rol A-S used uhaoug out uue

flﬂ)(‘

17 these specificatiocns are found to be exceeded, no further fis-
sionable material may be added to this sysiem until ithe concentra-
tion has been corrected which correction must be carried out -
immediately. ' C L L

oy
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Tnis s;ccificat;o“ establishes limits .a*.uh» ope* tion of the
icn exchange ¢o : f

LnutSc o - . BT A

G2J=CTIVE

L)
To assure that a fire o explosioa will not occuxr in the plutenium Y
ion exchange columns. g -
SPECIFICATION
4,9.1 PLUTCONIUM NITRATZ SOLUTIONS SKAL‘ NCT BZ MAINTAINED IN CuYTnC;
~7:TK ION EXCHANGZ RESINS FOR MORT THAN 24 HCURS \ A STATIC CONDL-.
TION PRIOR 7O ZLUTION. THE PLUTONIUM NITRATE SOLUTIGNS IN THI
SVST:M SEALL AT ALL TIMES 2Z XEPT BELCY A MAXINMUM TEMPZRATURE O:
€0 DZGr=:zS C-J“”CRAD:, AND ZEZLCH A NITRIC ACID CONCENTRATION OF
gM. ' ' '
" BASES
. Because of several incidents at chemical processing planis where
"plutenium was being purified or otherwise treated by ilon exchange
tcchnicuc, the Hanford Laborztcries and cihers investigated the
~vericbles wihich must be conirolled to prevent explosions or fires /!
ceusod by the autoigniticn of resins. Alihough autoignition of '
ion cxchange resins is possible without plutonium, the severity of
the reaction is increased to 2 marked degree by the presence of |
plutonium.
The Hanford work shewed that & threshold temperature of about
1139C (239°F) is necessary For initiation of runaway seli-heating
wnich can Tegult in a violent ceflagration. Thus a margin of
safety of 32°C is proviced. ‘ '
The tempersture 1s maintained by heating weter in zn external heat
@xchangar to the contirol temperature. This water is then circulated .
<hrough 2 coil surrounding the lon exchangers. Vork with other
variables nas not been as well cefined, but it is mecommended in
Rencior Fuel Processing, Vol. 7, No. 4, Fall 1964, (pp. 303 znd 304)
AL the concentration of nltric acid used be no greater than &M and
Thit the resin-acid contact time should not excead 24 hours.
soministrative controls are imposed <o insuru these limits are not
cxcevdad, ' ' : ' )
O
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The secuence of exceeding this specification 1s fo decrease the,
margin of safevy discussed herein and in the ultimate sense could |
lezd to cutcignition of the resins. The worst consequence thereof \
would te to rupiure the resin columds spreaalwg plutonium solution \
threugh the PPC and perhaps through parts of the ventilation sys;em.
This would reguire & costly and difficult cleanup but wouid not L

result in expcsure of the general public. Cleanup could be accom=- @ - * |
plished without hazm to the operating personnel. o ‘.
'If this specification is found to be exceaded the condition must C

be corrected at once and nc fuzther pl :

er plutonium may be loaded onto
s been remedied. :

o

the column until the situation ha
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secification establishes the limits for the storage of
ium Product Solutions. SRR

To assure that Plutonium Product Solutions are stored in a ot
nuclearly safe manner. - : '

4.10. l' PLUTONIUM NI—RAT— PRODLCT SO'UTIOYS SHALL NOT BE STORED

4.10.1.1 PLUTONIUM NITRATE SOLUTION MAY BE STORED IN
NUCLEARLY SAFZ TANKS 5D-5A, 5D-53, and SD-17.

" 4.10.1.2 PLUTONIUM NITRATE SOLUTION MAY BE PACKAGED IN
CONTAINERS WHICH SHALL BE PLACED IN A RIGID STAINLESS .
STEEZL CONTAINER W;xq AN INSIDZ DIANMETER NCT EXCZEDING 5.1
'INCHES AND A LEINGTH NOT EXCZZDING 53 INCHES. THIS STAIN-
LESS STEZEL CONTAINER S“ALL BZ SECURELY C:\TE XED AND TOTALLY

" ENCLOSED IN A RIGID STRUCTURE, THE MINIMUM OUTER ZM:NSIONS
OF WHICH ARz AT LEAST 24. ‘h 4zs. UVLTS SO PACKAGED SHALL
BE STORED IN THZ BIRDCAGE STORAGE AREA AND SHALL NOT BE
'STORED ONE ON TOP OF ANOTHER.

BASES

The o*lmary control of cr *1callty n handling plutonium product.
solutions is geometry. This spec fication provides that only
geometrically safe systems may be used for the storage of plutonium
solutions. Slab tanks 5D-54 and 5D-53 aze 2-1/2 inches thick and. -
are provided with boral reflectors. PFlutonium product is.collected
in these nuclearly safe (at all conceniration ) slab tanks at about

200 g/1 (Final Safety Analysis Repori, Paragraph 6.159). Plutonium

is trensferred to birdcages from z 4" dizmeter measuring tank. The
birdcages contain a centered 5 inch ss pipe not over 53 inches long;
vinen fully reflected {these systems are nuclearly sa e to 500 ] Pu/l
as showm in TID=-7016 Rev. 1 Fig. 7. ' g

Provision is made for the planar storage of 39 such birdcages in
the Procuct Packaging and Shipping area kl n llnm»atzon leaves a.
large maxrgin of safety.

\]
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maTkedly th
in gecmetrically safe systems) and to provide the possibility of

Theé consecuence of using anything other than geometirically safe

systems for the handling of plutonium solutions. is to reduce
margin of safety (which is essentially infinite

& criticel incident in an unshielded area. Nothing but -
geometrically safe systems are provided for handling plutonium = :
solutions .and there should be rno occasion to violate this speci- 3
fication. If it is found to be exceeded nothing further must be e,

done in the plutonium packaging area until the condition has been - .
corrected under close administrative‘control. R ‘
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.The Rework Evaporator is not geometrically favorable hence con-

rCRY S0LNUTION ””“”:“’.—1LOV

[ioN

£DPLICAZILITY T |

‘ ' . T e - i . :
Thisz specification establishes concentration limits to be observed S
in cperatiocns involving the Rework Evaporator and the Rework vapora~or
OBJECTIVE ’

TO zssure that <the solution containiﬁg special nuclear materigl o _!'
will remain suberiticel in both the Qewo*k :vaporauo. and the '
Rework Evagorator Feed Tank.

.

PECLFICFL'OV

11.1 THE CONCENTRATION OF FISSIONABLE ISOTOPZS IN TE REWORKF
EVAPOQATOQ AND THE RZWORK CVADO:{ALOR FEED TANK SHALL NOT EXCEED
THEE U=-235 EQUIVALENT CO\C‘NTRALIO\S S%C IN THE ACCOMPANYING

CURVE.

BASES

centration control of the fissionzble isotopic content of the

tank must be maintailned in order to ensure nuclear safety. Any

solutions entering the rework system will be sampled to determine

the zctual fissionzble izotope concentrations. F-om this sample -

the U—235 equivalent conceniration will be determined.

The sa:e concentrations cdefinad by the accompanying curve are

60 per cent of the calculated critical cowcentrat*ons-as Tecom-
mendecd and reported in CRNL-TAM-686, Limiting Critical Concentra-
tions of Acueous Nitrate Solutions of Fissile and FeAb_;e I5010DeS.
The celculations in ORNL-TM-686, which were made with the IBM 7090
NMODRIC neutron diffusion code, overesiimate the experimentally
cetermined critical concentraticon of fully enriched uranium by 3
pexr cent and underestimate the experimentally determined crlulcal
concantratiion of 3 04 per cen t enriched uranium by 10 per cent.
These experimental determinations indicate that by settlng the
maximum concenzratlon at 60% of the calculated critical concen-
trations »A:“e is an adequate margin of safety to provide for
computational, analytical and gauging errors. '

The consegquence of exceeding the concent ations covered by this
specifi at;on is to reduce the margin of safety discussed herein
and in the ultimate sense could result in a criitical incident.
~lihough such an event would be detected by the plant monitoring
ystcw, no personnel exposure would be received from neutron
rraciation {rom such an eveni since the vessels covered are

.
3
10

-
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shielded by 5'-9" of concrete. Gassous activiiy might well be
discharged frem the stack in excess of Paragraph 4.1. This
pcssibili‘y nas been analyzed in parzgraphs 7.30-7.32 and 8. 24-_

.

J—
piyes
ap

. 8.28 of the Safety Ar aly51s and it has been shéwn that even in
the event such 2 critical incident were o occur, there would not

be injury tc either plant personnel or the general public.

If this specifieation is found 1o be exceeded, no further fission- .T“ 
a . .

ble material will be added to the rework system until the
situation is corrected; and the remedial acticn must be taken
immediately. - o S S
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WASTE-STORAGE TANK CAUSTIC CCNZ N"PnTLOV

This specifica
tion of caustic in Waste Storage Tanks, 8D~1 and 8D-2.

O3JECTIVE
To assure that the liquid waste in the waste storage. tanks (8D-1
and 8D-2) shall be mainiained in alkaline condition at all times.

SPECIFICATION

SZD N THE STOICHICMETRIC AMOUNT RE-
QUIRED TO NEUTRALIZE) IN THE HIGH LEVEL WASTE STORAGE TANKS 8D-1
AND 8D-2 SHALL BE PRESENT IN CONCENTRATION OF (i) AT, LEAST 10%
BASED ON THE WASTE VOLUME' INTRODLCED THEREIN UNTIL THE TOTAL
VOLUNE OF INTRODUGED HASTE SXCEEDS 10,000 GALLONS; (i1) AT LEAST
5% ON THE SAME DASTS UNTIL THE TOTAL VOLUME OF INTRODUCED WASTE

4.12.1 EXCESS CAUSTIC (BA
T

«r—

" EXCEEDS 160,000 GALLONS; AND (~11) AT LEAST 1% ON THE SAME BASTS

AFTER ThHE VOLUNZ OF INTRCDUCED WASTE EXC EDS lOO,QOO GALLONS.

BASES

In oxcer to minimize the corrosion rate of the carbon steel high
level liquid waste storage tanks 8D-1 and 8D-2, it 1is necessary
to neutralize the normelly acidic liquid waste. The procedure

~calls for mainteining excess caustic in the waste storage tank

and is as follows: The emply waste storage tanks will be 1n1b*q‘ly
£illed 1/3 to 1/2 full of water to which will be added sufficient

+ion esteblisnes limits for the minimum concentra-

caustic such that the addition of neutralized waste with a 1% ex-

cess caustic will result in at least a 10¥ excess causiic in gne
waste storage tank for the First 10,000 gallons of waste and
lezst a ¥ excess caustic For the next 90,000 gallons of waste.
One per cent excess caustic will be maintained in the tank for
waste solution additions zbove 100,000 gallons. The reason for
adding excess caustic 1s to prevent corrosion resulting from
any dnacvertent acidic liquid wasie additions. S

This amount of caustic will result in a pH of about 13 which is
much higher than has been used in this type of storage system in
the past. The amount of caustic could be reduced considerably
still leaving an excellent margin of safety. :

There is no consequence at all of not meeting this specification
s0 ’o“g as the pH 6l the stored solution remains above 7. I the
H of the solution falls below 7 a rapid increase of the tenk cor-
rosion mate woulg result and failuxe of the tank could be oxpected.

I7 this were to happen, a very seriocus financial loss would occur
but, as discussed in pa¢agras s 7.24-7,29 of the. Safe»y Analysms,

no damage would occur to the gcneral publlc.
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4.13

-SOLTD RADICACTIVE WASTE BURTIAL

TR

..‘. i
. o . |
APPLICABILITY - o - !
. : v |
Tnis specification'establlshes the limits to be observed in operatlons_
relating to solid radicactive waste bu‘zal. 1
C3JECTIVE ‘ . : | T : BC

To assure retention of activiiy from buried wastes.

SPECIFICATION

4.12.1 RADIOAC“IVE SOLID WASTES GENERA THE OPERATION OF

TED BY THE

FACILITY SHALL BE SURIED COMPLETELY WITHIN SILTY TILL. BEFORE A NEW
TRENCH IS US_D IT WILL BE INSPECTED TO ASSURE THAT IT IS FULLY WITHIN
THE SILTY TILL FORMATION. EURIAL SHALL BE RESTRICTED TO THE PLANT
_AREA DQA‘A_D SY QUARRY CREEK AND ERDNVAN ZRCOK. NO BURIAL OF WASTES
SHALL BEZ ..AEER THAN 100 FEET TO THE CREST OF THE DEFILES IN WHICH
" QUARRY CREZX AND ERDVAN BRCOX FLOW. TEE MINIMUM COVZR OF SILTY TILL
OVER THZ VA TES SHALL BE FOU? FEZT. SUITABLE MEANS .SHALL BE PROVIDzD
AND NAINTAINED TO MINIMIZE OSIOV N THE SUBJ=CT DEFILES, BETWEEN
THESE DEFILZES AND BURIAL ARZAS, AND OF THE ZARTH COVER A"”ZR THE EXCA=-.

VATIONS HAVE BEEN FINALLY aAC<FIL ED.

5
\

.'j«4.l3.2 THE LOCATION AT "WAICH RADIOACTIVE SOLID WASTES ARE 3URIZED

IN ACCORDANCE WITH SPECIFICATION 4.13.1 SHALL BE MARKED WITH CONCRETE
CAIRNS: A PLOT SHOWING THE nPPROAIWATE LOCATION OF ALL WASTES BURIZD
S ALL BE MAINTAINED ACCOMPANIED BY AN INDEX DESCRIBING THE GENERAL ‘

PES OF VWASTES BURIED AT ZACH LCCATION INCLUDING THE DATES OF BURIAL
AYD CLOSURE. TO PREVENT THEIR LOSS, DUPLICATE RECORDS OF BURIALS
SHALL BE MAINTA‘NhD IN SEPARATE LOCALIONS.

4.13.3 SOLID RADIOACTIVE WAS TE
AGES VWHICH SHALL PREVENT DISPER
OF HANDLERS. IF A PACKAGE IS R
OV:RP:LL SHALL BEZ IMMEDIATZLY P

ty

up*:: SHALL BE PLACED IN PACK-
CONTENTS AND PR;V:NT CONTAMINATION
uihx PLACED IN THE TRENCH, EARTH
vsa THE RUPTURED PACKAGE.

—1 O O
Cl ¥z
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BASES .
This Techaical Specification is established to assure that wastes are
buried in such a manner as {0 assure that the radiocactivity so buried

- will remain within the confines of the burial area within all established

GlSC baA e llutltSo '

-

is of sush & favorable geological

lvity in the ground water would eventually appear
ms, wnhich are subject to monitoring, and nowhere elst

the Final Safety Analysis Report points out fhat
b4 cia

As discussed in paragraphs 4.90, 7._4 7.15, 7.16, and 7.17 of the
Final - Safety Analysis Report, the ion exc.ange and permeability data
Jor the soil in which the ac.zvzgy is to be bux led ‘ndlcate that the
T TR R e T e Ry ST D e AT s e s —v':w“ tah e SR Lo il

. . o . .
v
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~erty are to faciliiate pe
excavatiion of radicactive m

ceiivizy will be retained in the immediate viciniiy of the source.
Suriher, the low permeadility of the siliy till will delay any

‘pocsible scesege so greatly that the longest lived ruthenium, an-.
cloment waich 1s not bound as well oy ion excua“ge properties . of’

the scil zs the otn ‘gnlL.cant nuclides, would undergo nearly
complete radicactive decey before it could traverse 100 feet of

ihis mecium to an adjacent water course. _ : o o

on state owned prop-

The provisicn of markers an al
I preclude lnadve tent .

reco*ds of buri:
ual care and 10

Exceeding this specification would merely increase the chance that
radiocactivity might escape ihe burial area. Buti the chance that <he
rate of escape would exceed the establis ned discharge limits 1s very
small.e - - : : S . L
: ~ . v
. .. t
-\,\A'v 1
\- I
1
1
/.. ) - . -
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5.0

- Unless otherwise specified, i

MINTMUM OPERASLE ZQUIDMENT REQUIREMENTS N

* L3

The s i
define the minimum amount of ecuipment necessary to safety
wnich must be operable upon the initlation of processing

s which may be used 1f this
‘ocess-ng operation. Those
with an alternate shall be
under "*eady coaditions".
ihe original equipment and
the specified alternate fail durlug an operation involving
the equipment, the operation shall be shutdown except in

cperztions and the alternat
equipment ghould fail duri
operations which are permi
considered to be continuin

Te
ng
tte

gu

~ .) Q 'U

the case of the waste tank off-gas equipment, until repairs
of both original and alternate equipment are accomplished. -

N

T

specifications included in this section are those that

T e T Y N N T T T T 40 T e S T e I T T g o
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APPLICABILITY : o L et e v,¢5 R 5_*.',1n_-

_ _ N - . S

- This specification establishes the instrumentation requlre- AL
ments for monitoring-the radiocactive content of plan» effluents. . ig,:
O3JECTIVE ‘ R . “_‘; o »;» Ak:: 77*5'W'1:

To assure that monitoring equipment will be in operation to
" permit appraisal of conformance with technical specifications
.. governing the discharge rate of liquid and gaseous radiocactive
efflueats ‘ o : )

. SPECIFICATION

. \‘ :
- 8.l.1 A CONTINUOUS SAMPLER WHICH COBTAINS A QEP.ES:VTATIV~ SA‘DLE ,
- 'OF CATTARAUGUS CREEK INMEDIATELY BELOW THE WESTZRN NEW YORK NUCLEAR

SERVICEZ CENTER SHALL BZ IN OPERATION WHEN EVER LIQUID IS RELEASED

" FROM THE STORAGE LAGOONS. IF THZ SAMPLER.FAILS, LAGOON DISCHARGZS

ARE PERMITTZD FOR A PERIOD NOT EXCEEDING 14 DAYS, PROVIDED THAT

.. SAMPLES OF CATTARAUGUS CRZZX ARE COLLECTED MA} ALLY WITH SUFFICIENT .

-""RhQU:VCY TO VERIFY CONFORMANCE WITH SP=CIFICATION 4.2.1 AND PRO-

. © VIDED THAT IMMEDIATE AND CONTINUED ACTION ShALL 3Z TAKEN TO RELuRNV

THE SAMPLER TO SzRVICE.

" 5.1.2 A STACK MONITORING SVST:M, W{ICH RELIABLY M«ADURZS

THE RADIOACTIVITY FOR WHICH LIMITS ARE ESTABLISHED IN

' SPECIFICATION 4.1.1 MUST BE IN OPERATION: 1. TO DETECT RRERE -
NOBLE GASES (SPECIFICALLY KRYPTON-85) OR IODINE DURING THE oL
FIRST HCUR OF ANY DISSOLUTION OPERATION IN THE CPC OR ANY -+ .. =
IRRADIATED FUEL CHOPPING OPERATION IN THE PMC; 2. TO o

DETECT PARTICULATE RADIOACTIVITY DURING ANY CHOPRING OP:RA- -

TIONS IN THE PMC OR ROD JICT LOADOUx OOCRAAIO\S.

BASES

Technlcal Specifications 4.1 and 4.2 represent the basic
working limits at which radiocactivity may be discharged
Trom the plant into the atimosphere and watercourses respec= - L
tively. The determination that these limits have been met .7 7
is mede by using air monitors in the stack and a sampler

in Czttarzugus Creek. - Because of the importance of these
measurements, it is reasonable to establish specifications s
for the availability of this monitoring and sampling equipment.

.-" LIRS
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Ge“e‘ally the storage lagoons have su;.1c1ent holdup capacity

to permit storage of plant effluent if the continuous sampler

in Catteraugus Creek becomes inoperative. However, it is

‘pcssible that a failure of the sampler could occur during.

the period of time during which it would be desirable to S
continue to ;eléase’material stored in the lagoons. To S e
allow cperation to continue during such a period, manual - -
sampling may be substiiuted for a2 maximum of 14 days during '
vihich repair of the sampler could be accomplished. .The fre-
quency of manual sampling will be determined by the flow
rate in Cattaraugus Creek, the discharge rate from.the la-
goon and activity content of the lagoon in order to assure
that the limits in Specification 4.2.1 are met.

Two monitors, each of which monitors for Kr-83,.I, and par:i
‘culate (described in NFS letters to ihe USAEC Division of
Material Licensing dated January 25, 1963, p. 6 and February 17,
1965, pp. 3-5) have been provided to monitor radioactive stack
-.effluents. There is,'therefo*e,'a high degree of probability
- that et least one monitor will be available throughout mechanical
‘and .chemical processing ooeratlons. Both units will be avail-
able at the start of campaign ooe*atlons, however, even if both
‘units should fail after the initiation of processes involving
" the evolution of noble gases, iodine, or pa riiculate; the
amount of act*vzoy whilch could be released would not represent
-a serious risk to the nealth of the public.

A specific example follows: If the monitor failures were
-accompanied by an iodine removal system failure which
permitiec the release of tbe total radiolodine content in
ona batch of fuel during a period of unfavorable meteorolo-
gical condition (inversion), the maximum radioiodine concen=
tration in milk off-site would not be likely to exceed 1.8 x
10-8 curies per liter, and the projected dose ©0 the thyroid
.of a child drinki ng 1 liter per day of milk following sucH
an lnc*deno would be 2 rads which compares to the Federal
- Radiation Council Proteciive Action Guide of 30 rads +o

“an individual (Rek, Final Safety Aualy51s Rep rt paragraphs E

706 - 7-9)0

Additional supporting statements are conta ned in the Final

Safety Anal sls Report paragraphs 6.10 and 7.6. I+ ig

concluced that because of the filtration of off gas from

the PMC, where it is expected that the greatest amount of ]
dry particulate will be generated, th

» that the most serzous
gaseous con»aninants are Kr-ao and 'od ne._~ L

T T T T A e ey
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' The consequence of failing to meet this specification would " 1
be +het discharges could be made to the environment which = i~
were not measured. This would not mean, ipso facto, that: |
the limits of 4.1 and 4.2 nad been exceeded but the preci- N .
sion of evaluation would be reduced and the values might .. .-
have to be inferred from data taken at places other than. = = o

- at the discharge point. e : L

v
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5.2

EDOCESS TNSTRUMENTATION -

- ORJECTIVE

" To assure tnat su.;-czenu orocess instrumentation will be operable
so that control of the process can be maintained.

o= 4=

APPTTCARTITITY

This specification esuabllshes yhe ooerab*ll»y requ‘ren nts o.
p‘ocess lnstruﬂenuaBLOu. . . o , : o

A

. SPECTFICATION

" g.0.1 PRIOR TO OPERATION OF EITHER OF THZ DISSOLVERS THE PRIMARY

. INSTRUMENTS SHOUN BELOW SHALL BS OPERASLE, IF ANY OF THE PRIMARY
i, INSTRUMENTS FAIL DURING OPERATION, THE DISSOLVERS MAY BE OPERATED
. WITH THE LISTED ALTERNATES. IF ALL THE ALTERNATES FOR ANY PARTI~ -

"CULAR PRIMARY FAIL, IMMEDIATE ACTION WILL BE TAKEN TO SHUT THE .

af;:DISSOLUTIOV OPERATION DOWN.

DISSOT VER ac- =1

PRIIARY © ACCEDTABLE

; IA\BTRUN ENT ATION . ALTE RNATE

- aERc-s . o3mRCes (Manual)

" 4:fLR-3 o f,vf;’g_.abq -2

~ INSTRUMENTATION . ALTERNATE

R-1 3DR-1

- LISTED PRIMARY "INSTRUMENTS FAIL DURING OPERATION OF THE SYSTEM, TH

~

. 6PDR-3 (0%f Gas Scrubber DP) '
- 'Stack Monitor. .-

3TRC-3
3TRI-2

D VER 3C-2

. PRIMARY - ACCEPTABLE

3PRC-2° © . 3PRC-2 (wanual)
' - 6PDR-3 (0Oif Gas vcrubber DP)
~Stack Monz»or R

3TRC-1 .
3TRI-~1

5.2.2 PRIOR TO OPERATION OF THE SOLVENT EXTRACTION SYSTEY THE PRI-.-
MARY INSTRUMENTS LISTED 2ELOW SHALL BE OPERABLE. IF ANY GF THE.

LTERNATES ALSO LISTED BELCW MAY BE USED TO CONTINUE OPERATION.. f;
ANY OF THE ALTERNATE INSTRUMENTS FAIL WHEN BEING USED IN LIEU OF

THE PRIMARY INSTRUMENT, TEHZ k.ﬂx ALTZRNATE -NSTRUM:NL WLLL BE USE

:' . R TI L oy
R e e i el o e L e . A I i s A e v orie oo St
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1,..

LTEANATE I\SLQUx-JLS FA L THE SOLVENT EXTRACTION
‘ _ s . _ "

14FR-11 .  IIBX

IN THE cV"\lT 1-\ A
SYSTZ WILL BE SEUT DOWN.
PRINA R ' ASSOCIATED STREAM . ACCEPTABLE
CINSTRUMENT - __0OR ECUIBMENT o s ALTERINATE
14FRC-1  HAS i . 14D-1 HAS Make-wp .

- - procedures.

4FRC-2 IIAX . © . . . 4FRC-2 (Manual). Hand
. , cee .+ . set air pressure on

.- conirol valve., Spared

©+ pumps, 13G-11l, 1llA

Temcr I amce7 (Manual).  Hand

.- set air prdssure on
"~ control valve. Spared

. pumps 13G-11, 11A, 12, 124

U4FRC-12  IDXK S0 o 47RC-12 (Manual). Hand -

.. set air pressure on
... control valve, Spared
©pumps 13G-13, 11, 1llA

4FRC-22  HAX. ... s [4FRC~22 (Manual). Hand
oo el oo 7 set alr pressure on

oS o oty Mo control valve.  Spared

< pumps 13G-11, 1l1A

ALRC-3  IIA Interface Control ~ ~ 4IRC-3 (Manual) 4LRG-3Y .

lb"  sure pot, 4PR-1

-:g314FRC-2 (Manual). _Manual'
coooge o loading of control valve
SR Depletlon on tank l4D-o

14FRC~2  HBX

DOSIulve dlsolacenent
pump (14G-14) tank de-
pletlon rate. 14FAL-20

5.2.3 THE ION EXCHANGE CCLUMNS WILL BE OU‘QAT:D AT CELL TE MPERATURE

IF THE TEMPERATURE RECORDER CONTROLLER (TRC-4) IS I\OD:QABLH.

5.2.4 DURING OPSRATION OF TH

*:. Hand set loading of pres=

VA PORATORS, THE PRIN ARY INSTRUMENTA~-

sy

TION SHCWN BELGN SHALL BE OBPZRABLE. IF ANY OF THE PRIMARY INSTRUMENTS

FAIL DURING QPZRATION, THE & DORA‘OQS MAY BE OPZRATED WITH THE ALTER~

NATE INSTRUMENT ATIO\ IF THE ALTERNATES R A PARTICULAR PRINMARY
FAILS, INJEDIATZ ACTION WILL BE TAKEN TO ST DOW& THE EVAbORA"IOV
SYSTEM. : S . U .
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“© MENT AND ACCOUNTABILITY SYSTEM.

TN ENRIOYED URANTUM D-()T_‘, CT "VAPORATQ?

BRIARY "~ ACCEPTABLE e A |
MSTRUMENT - ALTERNATE B I S D PO
SDRC-20 °  '5DRC-20 (Manual)

COSDRC-22 on D=9 i oo T

5DRC-23 (Manual)

REVIORX _EVAFORATOR

DRIMARY ©© AGCEPTASLE

INSTRUMENT * ~  ALTERNATE ¥ o
o - e v
. JLRC-4 7LRC-4 (Manual) - . : '
o N ' 7DR-4 :
7TRI-5

Volume and analysis of
“batch from 7D-8

:1.5 2.5 ?%IOR TO OPERATION OF THE FEED AEJUSTL~NT AND ACCOU\TABLTI*Y
- TANK, THE PRIMARY INSTRUMENTS SHOWN BELOW SHALL BE OPZRABLE. IF

ANY OF THE PRIMARY INSTRUMENTS FAIL DURING OPERATION, THE TANK MAY 
BE OPERATED WITH THE LISTED ALTEZRNATES. IF ANY.OF THE ALTERNATES
FAIL, IMMEDIATE ACTION WILL BE TAKEN 10 ShUT EOW THE FEED ADJUST-

UPRIVARY . - ACCEPTABLE
INSTRUMENT =~ " ALTERVATE
DENSITY RECORDER  DENSITY INDICATOR -
v omRee D3
LEVEL RECORDER ~.LEVEL CONTROL LOW | f o
IR-6 . LCL-8 s
3TI2-5

ASES .
4

.. The operations in this plant, as in any chemical plant, are con-

trolled by a varieily of process instruments. Because of the need

~to maintain close conirol of many process variables, a multiplicity

of instruments have been included in the design of this plant. In
some cases important instrumenis are prov1ugd in duplicate. In
others, alternate ways of determining the desired information have

been provided. The entire process insirumentation has beaen reviewed

andothis specification erumeraues, for the process steps lrpor:aﬁu
to public health and safety, the primary and sacondary control in-
strumenta »101, and spells out the instrumentation whicRh,must be
ble at the start of opers tions and that which must be maintained
r <o continue operations. :
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Should the indicating part of these instruments fail then normal - -

- 50 -:“

R
el ori ima ary and secondary instruments on the dlssolve-
13C-1 and 3C-2 'is based upon two safely considerations (1) The
dissolver off gas being routed ihrough the proper scruobﬂng egquip~ -
ment (i. e., the DOG sysien), and (2) the solution in the dissolver
not being cvertaoncenirated with a resultiant possibility of a cri=
ticality -nc.c nt. - The primery insirument on the dissolvers for
metering off gas routing is 3 'PRC-% on 3C-l and 3PRC-2 on 3C-2.
These idsir ments are recording, conirolling instruments operating
on the pressure in the dissolvers. Should the automatic feature on
the instruments fail, both instrumentis can be switched to manual

control is no longer possible. In this instance the off-gas
scrubber differential pressure instrument 6PDR-3 can be used to
indicate if the proper gas flow is leav;ng the dissolvers and

_‘consequently the proper pressure is being maintained in the dis-

‘solvers. Should 6P0R-3 fzil the stack monior will indicate

“whether "the [OG is being routed through the DOG system If the

dissolvers pressurize, [OG will ak into the CPC ventilation air

le
which will be picked up by the stack monitor. A high reading thus

_contrel. With this setzlng more operator attention is required but @ .
“control is still possible. . o - R

indicates a nigh DOG pressure and the pressure contirol valve on ‘.f,ﬁ

‘the dissolvers should be ooencd Overconcentratipn of dissolver
solution will be detected on the primary instrument LR-3 or LR-l,

- Should this instrument fail 3DR-2 or 1 will indicate excessive

concentration and should LR and DR instruments both fail 3TRC-1
.and 3 will indicate overconcentration. A ten per cent increase
in Juranium concentration in a dissolver product of 1 MU and 2 M
h\O3 represents approximately . 1.8°C change in boiling point.

- Instrument requirements for the solvent exiraction columns are

set to minimize any possibility of fissionable material concen-
tration build-up to unsafe levels by reflux or abnormal operation
as a consequence of instrument failure. Conditions which could
possibly lead to high concentrations are : omission of HNO3 from

the HAS scrub siream, stoppage of the IIAX stream (recycle from the -

Pu ion exchange columns can introduce high Pu concentrations into
.this column), failure of ferrous sulfamate addition to the K3X
column, and stoppage of IIBX flow rate to the IIB column. Variables
ruquiring control to preveni recycle with possible subsequent pro-
4-;ns, out not necesga*lly C*&L‘Callﬁy problems are also given.
These varizbles are the IAX; IDX and HAX flows and the IIA inter-—
fzce. On such streams it 1s possible to operate by throttling a
pump discharge valve, in these instances the pumps themselves are
iisted as acceptable alternates. : o BT

A high degree of control on the high enrlched evapo*ator is not
necessary due to the safe (by poison) nature of evaporator itself
and all <ne vessels following this evaporator in the system,
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'acceptable defense in d

" the character of the system an
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The Low Znriched Zvaporator does have non-safe tanks downstream -

frem the product recelver. Consequently, the primary and alterna-

tive centrol instruments are listed on this evaporator. The
Reworx Evaporator is safe only by concentration control so the
requirement for minimum instrumentation here is obvious.

The Feed and Accountability tank i1s safe only by concentration
control. Instrumentation is listed here to prevent over concen-
trations. . _ ,

The consequence of losing any single instrument is to reduce the
margin or safely in ope i , Or more properly the defense in-
depth. This specifica presents a definition of the minimum
tn and if it were violated it would repre=-
T
d

sent the operation'of in a "blind" condition. Because of

its inertia, this would not neces-
sarily result In any incident but this would represent an unacceptable
margin of safe uY. S e L 3
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5.3 VINTTIATTON

>

APPLICABYLITY

This specification establishes the operability reéuirements'of the
ventilation systems. .

OBJECTIVE

To assure that proper pressure differentials will be maiantained
between operating equipment and equipment eavironment and betweexn
adjacent processing areas which will assure, to a high degree of
probability, the proper processing of all gaseous effluents within
the facility. o ' :

SPECTFICATTON . .

5.3.1 DISSOLVER OFF=CAS SYSTEM (DOG) :

FOR THE FIRST HOUR OF ANY BATCH DISSOLUTION OR LURING SHEAR OPERATIONS

IN THE PC, TEE MINIMUM AMOUNT OF OPERABLE EQUIFIENT SHALL INCLUDE A

CHEMICAZ SCRUBRER AND ONE DISSOLVER OFF=-GAS FILIZR AND ITS ASSOCIATED

BLOWER UNLESS THE FULL BATCH CONTAZNS IN EXCESS OF 0.16 CURIE OF
IODINZE~131 IN WHICH CASE THE OPERAZLE EQUIPMENT SHATL INCLUDE IN

ADDITION ONE DISSCLVER OFF=CAS HFEATER AND ONE DISSCLVER OFF~GAS SILVER

NITRATE REACTOR, IF THIS MINTMUM REQUIREMENT IS NOT MET, THE DIS-
SOLVER SHALL BE DREDIATELY COOLED AND SHEARING OPERATIONS SHALL BE
IMMEDIATZLY DISCONTINUED,

5.3.2 VESSEL OFF=GAS SYSTEM (V1G)

THE VESSEL OFF=-CAS SYSTEM SHALI, BZ OPERABLE AT THE START OF CAMPAIGN
OPERATIONS INVOLVING THE FEED ADJUSTMENT AND ACCOUNTZABILITY TANK,
THE EQUIPMENT SHALL BE OPERABLE THROUGHOUT A CAMPAIGN EXCEPT UNDER
CONDITIONS DEFINED BELOW.

5.3.2,1 OPERATIONS MAY CONTINUE FOR 60 DiY3 WITH ONLY ONE
- OFF=CAS FILTER AND ITS ASSOCIATED BLOWRER CZERABLE,

5.3,2,2 OPERATIONS MAY CONTINUE FOR 24 EOURS IF BOTH FILTERS
AND/OR THEIR ASSOCIATED BLOWERS FAIL,

T T D e i e G pe




' OUT T:Z CAMPAIGN EXCEPT UNDER CONDITIONS DEFINED BELOW, |
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5.3.3 MATIN VENTTILATION SYSTEM

THE.ENTIRE MAIN VENTILATION EXHAUST SYSTEM SHALL BZ OPERABLE AT
THE START OF A CAMPAIGN, THE EQUIPMENT WILL BE-OPERABLE THROUGH=-

5.2.3.1 OPERATIONS MAY CONTINUE FOR 60 DAVS WITH ONLY ONE ;
MAIN EXHAUST FILTER AND ITS ASSCCIATED BLOWER CPERABLE, ' i

5.3.3,2 TF BOTH MAIN EXHAUST FILTER SYSTEMS BECOME INOPERA- ;
TIVE, DMMEDIATE AND CONTINUING ATTENTION SEHALL BE DIRECTED ‘
TOWARD ORDZRLY PLANT SHUT DOWN,

.5.3,3.,3 THE INTAKE AIR SUPPLY SHALL BE SHUT OFF IF THE
EXHAUST SYSTEM IS SHUT DOWN, ' '

5.3.4 WASTE TANX OFF-CGAS SYSTEM. .

- IF A FILTER, BLOWER OR A WASTE TANK OFF=CGAS CONDENSER FAILS,

OPERATIONS SHALL BE SWITCHED TO THE APPRCPRIATE STAND-BY EQUIPMENT
AND DMMEDIATE REPAIR SHALL BE INSTITUTED TO ZXPEDITE THE RETURN OF
THE FAILED EQUIPMENT TO SERVICE.

BASES

The primary control of airborme radioczctivity in the plaat is

provided by four ventilation systems, These systems provide

proper pressure differentizls betwzen operating equipment and A C
occupied areas so that plant persemnel are protected from airborne

- activity. They also provide treatment systems for the removal of -

radicactivity from the ventilation streams prior to their release
to the atmosphere. Because of the importance of these systems this

- specification has been designed to assure the availability at all

times of sufficient vemtilatiom c¢apacity te provide the desree of
[~

protection specified in the design of this plant,

The DOG system treats gasesus effluents from the dissolver, the
bundle shear and the pin shear. The off=gas from the shearing
operations is comnected to the DOG system upstrezm . from the
chemical scrubber and the combined dissolver and shear off-gases
pass through the scrubber and them can be either routed through

a reheater, a silver nitrate reactor, a coolez, and a filter prior
to blower discharge into the stack, or the gas cam be routed
directly from the chemiczl scrubber to the filter. Actual routing
oi the gas will depend on the Iodine=-131 content of the fuel batches.
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The chemical scrubber removes 90 percent of the Iodine-131 and

if necessary, thc chemical scrubber in combination with the 4 -
silver nitrate reactor removes 99.5 percent of the Iodine-131. o
To assurz the safe discharge of gaseous effluents during the {
initial period of each batch dissolution, if the minimum operable i
equipment requirements are not met, measures will be taken to 1
reduce the evolution of radioiodéine by discontinuing the shearing

operation and by cooling the dissolver, thereby slowing or stopping
the reaction. :

The VOG system provides equipment for the treatment of the gaseous
effluents from radiocactivity=-containing process vessels throughout.
the plant. This gaseous effluent is not considered to have radio=-
iodine, consequently no silver nitrate reactors are provided, The
gases are condensed, scrubbed, heated and filtered prior to firnal
blower discharge to the stack. If both VOG filter-blower uaits
faill, operations mey continue for a pericd since negligible radio-
activity is rormally released from the system znd m2asures can be
taken such as the reduction of air sparging rates to reduce the
volume expelled through the system. An arbitrazry limit of 24 hours
of such cperation has been selected as sufficieat to permit repair.

The Main Ventilation System provides for the filtration of intake
a2ir, the controlled passage oif air through the process buildiang
from inactive areas to successively more active areas, and the
filtration of discharge air prior to exhaust up the stack. . Iz
order to provide for continuous operztion, two parallel filter=
exhzuster units are provided. Only ome of these exhaust systems
is necessary to provide sufficient ventilation for facility.
Accordingly, if either ome of the exhzust units fziled, operatioms
could be aliowed for am indefinite period. To imsure concinuing
maintenance attention, an arbitrery operating time 1imit of 60
days has been imposed with omly ome exhaust sysiem operable.

If both exhaust systems fail, the imfluent air supply will be
menually shut off in order to minimize the possibility of expell-

ing contaminants from the process buiiding. :

The waste tank off-gas system condensas and filiters gaseous effluents
from the storage tanks. In this system, duval equipment is provided
(i.e. condensers, filters and blcwers). TFailure of zn in-line
component will require a switch to the alternate standby component,
Since a falilure would decrezsec the defense in depth, high priority
shall be given to the repair of @ failed component. A set time in
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which to complete repairs to an initial in-line component is
somewhat mezningless. "Assuming the presence oI waste in a

tzak and assuming further the failure of one filter-blower set

or evex Loth presents situation wherein speed must be exercised .
to complete repailrs; the waste cannot be (reasonably) removed from
the taak,

The consequence of violating this specification would be to risk
the exposure of operating personnel and the genaral public to

levels of airborne contamination in excess of the normally expected

zcceptable levels as defined in paragraphs 7.6 through 7.9 of the

‘Safety Analysis. In paragraphs 7.30 = 7.36 the consequences of

various nossible incidents which would result from failure to follow
this specification have been evaluated to show that these events are
acceptable within the guidelines of 10 CFR Part 100.

~
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6.0

SURVIILLANCE RIQUIREMENTS =~ . o Fa

‘may continue under "*eccy conditions”.

The specifications listed in this section require inspections of
certain equipment or systems which, with one exception, are not

. primary 'safeguazds but which aras desirable for a defense in depth

if a primary system or safeguard fails. The lone exception is the-
specification (6.1.1) requiring surveillance of the boron glass
Raschig rings which are & primary safeguard in vessels SD-13A, B
and C and for which due regard is given. The other specifications

in this section are primarily intended to focus attention on aspects:

of plant operations which, while not primary safeguards, are of
sufficient importance to direct, generally, ‘immediate and continu-

“ing aciion to the return To service of the failed component. . If

Z

“inspection required by soeé‘:ications 6.2 through 6.5 reveals the

inoperability of aay of the specified equipment pla t operation
L
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6.1 ECE0H DrCCHTG R:ncs;

APPLICAZILITY

Bt aol*sh es requirements for cetermlnlng

This specification
tent and/or dist 1but‘on of boroa in Raschig

pericdically the ¢of
‘zings. ‘ ‘

 OBJECTIVE
To assure an acequage distribution of boron within process vessels
vhich may contain cgncent*atio“s cf fissionable lsotopec which in- _
the absence of nuclgar. pozson would be unsare.‘ - : CoTe

SPECIFICATION

L

6.1.1 VESS¢LS 5D—7: A, B.AND C SL LL BE ;NSPECT-D ANNUALLY TO
_ DETERMINE THAT Th ;AC("D HEICGHT OrF BORON GLASS RASCHIG RINGS
"~ HAS BEEN MAINT nINED?- IF THE PACKED HEIGHT HAS DEZCREASED ONE .
© RING TEICKNESS, P:??AC:M_VT RINGS SHALL BE ADDED TO COVPL:T:LY
"‘FILL TH: VESSEL. ;

P '6.1.2 VHEN THE VESEELS LISTED IN 6.1.1 ABOVE ARE INSPECTED, A

' REPRESENTATIVE SAMPEE OF THE RASCHIG RINGS SHALL BE TAKEN TO
DETERMINE THAT THERE IS A CONCENTRATION OF 20 GRAMS OF BCRON PER
LITER OF VESSEL PACKZD VOLUME. IF THZ CONCENTRATION. IS BELOW THIS
VALUE, RLNCS SHALL 5_ Q:?LACCD. ’ :

6.1.3 CALIBRATION 5: OTHER VESSELS CONTAINING BORON GLASS OR
" BORON STAINLESS STZEL RASCHIG RINGS SHALL BE PERFORMED EVERY TWO
YEARS TO DETERMINE FHAT THE VOLUME GF THE RINGS PER UNIT OF PACKED
'S HEIGHT IS MAINTAINED WITHIN 20 PERCENT OF THE DESIGN VALUE AND TO
" DETERMINE THAT THE RINGS ARS ABOVE THE OVERFLOW. IF THESE CONDI-
. TIONS:ARE NOT MET, RING REPLACEMENT SHALL BE MADE UNTIL THE CONDITIONS
~ ARE SATISFIED. : . o : R

BASES Vo

*- In the high enrichef uranium product vessels (sD~134, B, and C)
boron glass Raschigfrings are used as a primary safeguard to main-
tain subcritical 1ty;_Lence, a chemical determination of the boron BN
content will be macf on an arbitrarily set yearly basis. In the - .~
course of sampling ghe Raschig rings, a phnysical inspection will
zlso be made which fay reveal a need for ring replacement. These
vessels could hold Bariched uranium at concentrations in éibefs of
400 g/1. In the czfe of other process vecsels containing boron
glass or boron staifiless steel Raach*g rings, (levter Ffrom NFS o
USAEC-DNL dated 3/3t/65 the presence o.:tne rlngs is a secondary




. efficacy of
. designed 1o

" The consequence of fail

- taken. tion will show
;'—yhdt no remedzal wo. is requxred e o

deterrent agai st the possibility of a criticel incident. 1In
theze vessels, control of the concentration of fissile material
serves e the primary safeguard. The boron content of ‘the glass
or stzinless steel Raschig rings in these tanks greatly exceeds .
requirements, accordingly, it is not deemed necessa¢y to perform
a chemical

evaluation of the boron content of these rings.

It is ualikely that a criticaliiy incident could occur in the High

Enriched Evaporator (5C-5). The vapor space in the- top of the
evaporator will be filled with glass Raschig rings to preclude
the possibiliiy of a nuclear incident if concentrated fissile
material were to enter this enlarged space. The design of the =
evaporator is such that even in the event of the failure of the
Raschig riag support plate, the volume of rings could not drop
below thc helght of tne overf? low line. :

.

fail i“g to meet
fication is 1o reduce the level of confidence in the presence and
the neutron poisons provided. The specification is
assure that on & regular basis the indicated safety =
inspections will be carried out and necessary remedial action
Normally it will be expecued that inspectic

the requirements of tthis specis




6.2 SLMP ALARMS AMD EDUCTORS .

Y

(ARPLICASILIRY - - | V.r'¥«7E55fﬂﬂﬂ§5'}%wvjagchf‘; b

This specification es;gb’zsnes the survezllance requzrements for:
sump eductors and “level alarms. S T P

OBJECTIVE

To assure that 1i Lqui id accu%ulauwon wxll be detec ed and can be
Temoved. : .

',sézczFICATION

[ ... 6.2.1° THE SUMP ALARM AND TRANSFER ZDUCTOR IN THE PPC, XC-2 AND XC-3
‘= . .7 . SHALL BE CHZCXSD AS TO opsanu+ ITY ONCE 4 MONTH OR BETWSEN CAMPAIGNS,
-~ VW4ICHEVER IS LONGER. IF ANY SUMP EDUCTOR OR LEVEL ALARM IS INOPZRA-
o " TIVE, IT MUST BE REPAIRED PRIOR TO THE START OF THES NEXT CAMPAIGN
e opzanzows IN THE AREA IN WHICH SUCH DErECTLV_ CCVPONENT(8) 1S LOCATED.

00 Tpases -

G A discussion of sump operational philosophy has been given in a
' letter from NFS to the US Atomic Energy Commission, Division of
~ | Materials Licensing, dated February 17, 1969, p. 7. A listing
of sumps.may be found as Attachment B t0 a letter from NFS to US
.. Atomic Energy Comm15510n DlVlS-Ou of Materials Licensing, dated
" May 3 1965, R B '
Since the geometry of the floors and sumps are such that they can
accommodate the total contents of the largest vessel in a parti-
1 o cular area, the operability of “the sump "level alarms and detectors
& © ' .. serves only‘'as-a secondary defense against criticali ty; that 15, it
1Y .. . would'take the -catastrophic bottom rupture of two tanks, together
] .« - containing fissile material in sufficient quantity to create a
" 07 nuclear incident to precipitate same. It is.expected the loss of a
- vessel's contents would be detected from collected process data. _
ot nccordkngly, the frequency of inspecting the sump alarm and eductor
' . equipment need be no more stringent than indica ted in the specifica=-
. : tion. Further, only in PPC, XC-2 and XC-3 is there a concentration
. of fissionable material in any tank ‘high enough to Cause a crxtlcal
o . incident even if the sump were filled. : ~

The congequence of -allxng to meet the requxrements of this specifi-
cation is to.reduce the level of confidence in the operability of the

cump eductor system. The specification is designed to assure that o
on a regular qulS the lndlcaued safe»y lnspectxons w1ll De carrled o
Sut. . ; . .o

.
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'"”‘Db”‘”"s IN ANNULAR SPACE S SURROUNDTVG WASTE STO?AGE TAVKS
| APPLICAZILITY |
Tnis spec:::catxon esuabl*shes the sufveillance.rééuirements for'
the instruments within the anuular ‘space surrounding the liquid
waste stor age tanks. : B v :
QBJECTIVE -
. This surveillance requirement sets the frequenéy, which will assuré,
to & high degree of p:obaozl ty, that liquid in the anpular space
is detected. S o - -
»
SPECIFICATION T
: v o t ‘
'6.3.1 THE LIQUID LEVEL mOVITOQIVG SYST"M FOR THE ANVULAR SPACE
SURROUNDING THE WORKING LIQUID WASTE STORAGE TANKS SHALL BE CHECKED -
FOR OPERABILITY AT 'LEAST OVC: PER MONTH AND, IF FCUND INOP RABLE, ‘
- IMMEDIATE AND ODNTINUOJS ZFFORT SHALL BE DTRCC*ED TO EFFECT ITS '
REPAJ.R. : o .
' s
BASES

-

“In the design of the waste storage system, barriers for the pro-

tection of the public have been established in the form of the

‘mild steel primary containment vessel, a mild steel catch pan, a
“poured concrete vault, and the barrier provided by the geology of

the burial site itself. The space beiween the primary contzinmeni
vessel and the catch pan is the anaular space tTo which reference is

The annular space is provided with a level indicator, a high‘level
alarm, and a discherge pump. Westes are neutralized %o pi>7 before

storage to minimize corrosion which might result in tank failure.

Recognizing, however, that tank leakage could occur, the annular
alarm in the annular space 1s to annunciate-any major leakage.

Inasmuch as lezkage from the vault, should the pan overflow, would

- require a considersble time period--on the order of years-- to migrate

away from.the immediate vicinity of the tank, a monthly surveillance
‘rcuuency 0f the detection alarms provides an adequate margln of

ety.
The consequence of -failing to meet the requiremedts of the speci-
fication is to reduce the level of coniidencein the operabili iy of the
liguid uunltor*ng system in the annular space around the waste tanks.
This specif xcatxon is designed to assure that on a regular basis the
indicated safevy &uspectzons wxll be carrlea OU&-

g e e 11
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.space provides for nold-up and sampling. The purpose of the high level".
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6.4 ENIRCINCY UTILITY EQUIPMENT

CAPRLICE3TLITY . .0 i

- This specification establishes the surveillance requirements for
the stand-oy utility equipment. R -

O3JECTIVE

- To assure that stand-by utility equipment deemed necessary for
continued facility operations is maintained-in an operable con- .
-dition. ‘ ' '

SPECIFICATION

6.4.1 THE EMERGENCY GENERATOR {30T-1), AIR COMPRESSOR (31K-1A)
" . AND THE CCOLING VATER PUMP (32G-43) SHALL BE OPERATED AT LEAST
- 'ONCE EVERY THREE(3) MONTHS TG DETERMINE: 1. THE AUTCMATIC
'+ START CAPABILITY AND 2. - PERFORMANCE FOR AT LEAST ONE HOUR UNDER
AN OPERATING LOAD. IF ANY OF THE ABOVE EQUIPMENT IS FOUND TO BE
- DEFICIENT, IMMEDIATE AND CONTINUING ACTION SHALL BE TAKEN TO

©" “~RECTIFY THE CONDITION. IF NOT RETURNED TO SERVICE IN 90 DAYS, THE =

. % - NEXT FOLLOWING CAMPAIGN SHALL NOT START.
B | - - | - o
0. 6.4.2 ANY OF THE EQUIPMENT LISTED BELOW WHICH IS NOT USZD IN A
S 3-MONTH PERIOD SHALL BE TESTED AS ABOVE, EXCEPT FCR AUTOMATIC
~ ... 'START PROVISION, ‘WITH SIMILAR PROVISIONS PROVIDED FOR ANY DEFI-
. CIENCIES FCUND. = CEEE .

o _ BOILER FEED PUMPS 31G-24 AND 31G-28
- BOILER DRAFT FANS 31X-2 and 31K-24
' ' PLANT WATER PUMPS 32G-24:AND 32 G-28

©6.4.3 THE QUANTITY OF DIESEL FUEL IN THE OIL STORAGE TANK
(31D-2) SHALL, DURING NORMAL OPERATIONS, BE MAINTAINED AT 8000
GALLONS CR MORE OF DIESEL FUEL. IF USED DURING ABNCRMAL CONDI-
TIONS, OPERATIONS MAY CONTINUE AS LONG AS A VOLUME OF 4000
CGALLONS OR GREATER IS MAINTAINED. A VOLUME LESS THAT THIS LATTER
~VALUE WILL REQUIRE THE COMMENCEMENT OF PLANT SHUT DOWN WHICH SHALL
- CONTINUE UNLESS THE PRIMARY FUEL (NATURAL.GAS) SERVICE IS RESTCRED.

BASES

This plant, like any industrial complex,-requires a.number of

utility services, such as electriciiy, gas, steam, air and water,

~in order to run. Most of the many various safetiy equipment and
devices installed in the plant require one or more of these services
for continued operation. Theorefore, stend-by equipment has been
_provided Zor use in the event of the failure of a utility-provided

o~
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ice. This equipment, in order to ensure satisfactory performance
s intencded funciion, chall be testied on a routine basis. In the
't of natural gas outage, diesel fuel has been provided in sufficient .
city to essure normal operations for about 10 hours. Unless Wuather.-”
fuel can be replenlshed w;t“.n 107

‘e ‘

. ‘conditions sre very severe, diesel

hours tnereby permitting coatinued operatlons. -

(

T:.
The conseguence of failing to meet the requirements of this specifica- -
tion is to reduce the level of c¢snrficence .in the operabiliiy of the -
stand-by services. This specification is designed %o assure that on
d Tegular basxs the stqnd-oy sys»ems are tested and »helr operablllby

753._ i proved.
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AIR FILTRATION EQUIDMENT - "
APPLICASILITY
‘This specification establishes‘surveilianée‘fequireméhts'for the "

. £inali air filters din the cif-gas and ventilation systems. e
OBJECTIVE ;

- To assure proper per f mance of the final air fiiters used in the t
‘plant. . ' : o R o
SPECIFICATION o R o »

->,'6.5.l IF ANY OF THE FILTERS SHOWN BELOW ARE ‘CHANGED CR .ODIFIED;
THEY SEALL BE TESTZD, PRICR TO SERVICE, WITH PARTICULA *E; OF AN
- APPROPRIATE SIZE TO _Szh‘ ISH THAT THE INSTALLED FILTERS PROVIDE
A COLLECTION EFFICIENCY EZXCEZ INGj99 5 FOR PARTICULA ES 0.3
- MICRONS IN DIAMETER OR LAQGE% . T
~~SYSTEM e prLTERS

. DISSOLVER OFF~GAS S 6T-l, 6T-1A -

VESSEL OFF-CAS N S 6T-2, 6T-24
WASTE TANK OFF-GAS . . . 8T-1, 8T-1A
BUILDING VENTILATION. = = 15T-49,.%5T-49A

 'BASES

N

The final filters in the veatilation and off-gas systems are the

.primary protection against the spread of particulate contamination

during normal operations and particularly under accideat conditions.
It has been observed at AEC sites that testing is necessary for
assurance of .filter performance after installation to detect by-pass
leakage as well as filter damage during storage and handling. Re-
peated tests are not necessary zs there are manometers and radio-
activity monitors wnich will indicate filter lntegrlty and performance
arter the filter is placed on'stream.’

These tests are conducted by 1ntrod,c1ng a known aﬂount of an appropr;ate

test meterial upstream of the filter be;ng tested an taklng sqmples
cownstream of uhe rllter 1o de»e&mlne the removul eff c1ency.

“he consequence of ralllng to meet the requ1rements of this specifica-
tion is to.risk the introcuction of a faulty fil.e‘., In any case, the
stack monxbor would quxckly show up the exxstence of the fault and

iorce its correctlon. : S
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: ~This specification establishes the survellla1ce *equirements oﬁ H,'f}';.,_
. . . . the air spargiag, systems for the dlSSOlVE-S. R SRR S
) B T R

O3JECTIVE

L To assure that the concentration of nycrogew gas xn the dissolver
P ofi-gas is below its lower explos.ve limit.

- SPECIFICATION

. 6.6.1 PRICR TO TH: DISSOLUTION CF ZIRCONIUM ALLQOY FUELS THE AIR

! -+ . - SPARGING SYSTEM SHALL BE TESTED TO ASSURE THAT SUFFICIENT AIR SHALL
' : -, BE ADDED DURING DISSOLUTION TO MAINTAIN THE HYDRCGEN GAS CONCENTRA-
"TION BELOW ITS LOWER EXPLCSIVE LIMIT. ' ' -

BASES
55;\} o fThe presence of dilution 50a*ge air constitutes, togegner with the
ST

+ dissolvent acid addition rate, a method of insuring agalnsh the
_ possibility of a hydrogen explosxon. -

O o

] T During the dissolution of zirconium alloy *uels, there could be

j : ‘ ~sufficient ryo¢ogen gas generated from the chemical reaction of the

, : _ metal and the acid to produce a hydrogen gas concentration down-

% Ve stream of the dissolver’s reflux condenser greater that the lower
L explosive limit of hydrogen. Accordingly, the dissolver must be

' 0 purgad with dilution air to maintain the conceniration of hydrogen

) IR gas below its exp1051ve limit. _ e ‘

SO

o

The consequence of failing to make the check regquired by this
specification is 1o reduce the level of confidence <that sufficient

air is available fo assure that an explosive mixture of hydrogen and.
-air cannot form in the dissolver during dissolution of uranium-zirconium
‘alloy. Explosive mixture, if formed, does not have a ready mechanism
for ignition. Further, the concentration would be reduced well below
the lower explosive limit as soon as the DOG stream 1s mlxed w1tn ghe
geqeral Venbllatzon alr ;n he snac&. o :

;
i
i
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ECRIC ACID

. APPL.C‘TILITY T

. - Q’ -‘ - - - .— Pl tiee e e

OBJECT I‘/E '

This specification es»ablxshes the surve*llance requxrements fo¢
the borlc acid in.tank 14D-32. :

To assure that boric acid will be available in the event of crit icalzty

incident in either the dissolver or ihe rework evaporator.

© SPECIFICATION

6.7.1 TANK 14D-32 SHALL BE INSPECTED PRICR TO EACH CAMPAIGN TO
DETERMINE THE PRESENCE OF BORIC ACID (AT LEAST 22 g/l H Hq B03)

~  SOLUTION AND THE SOLUTIVN SHALL BE AVAILABLE FOR USE THROUGHOUWT

- THE CAMPAIGN. L .

‘ﬁ"The "drown tank", 14D-32, has been provided to quench or prevent

criticality excursions in the dissolver or the re-work evaporator
by the rapid addition of boric acid to those vessels.. If an ex-
cursion occurs, the "crown tank™ is the principal aid in minimizing .

‘the extent of the excursicn. The data of OR\T~3309 Soluble Neutron
* Poisons as 2 Primarv Criticelitv Control in Shiclded and Contzined

Radiochemical Facilities Table II, Page 21 for nitric acid-uranyl
nitrate solutions expected in the dissolver indicate that the boric'
acid concentration will be such that a precipitate will not be formed

-in the dlsso*ver.

The consequence of failing o meet the reguirements of this speci-

fication is to reduce the level of coniidence that the backup presence

is designed to assure that on a regular basis the indicated safety

inspection is made. Coe el e e e e e
N 4 c e N

e e
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~of guanch boric acid solution is indeed available. This specification.
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 This specification establishes the surveillance requirement of

. O2JECTIVE
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equipment which must be blanked-oif or lockec-out during processing
cperations. . B e e . ;

To assure that {lows are properly routed during a campaign thereby:
-avoiding accidental criticality through precipitation or over con--
centraticn of rissionable material. L S

'SPECIFICATION -

6.8.1 CONFORMANCE WITH THE FOLLOWING SPECIFICATIONS SHALL BE

DETERMINED BY INSPECTION OF A SHIFT SUPERVISCR OR HIGHER SUPERVISION.

7 6.8.1.1 INMMEDIATELY PRIOR TO EACH HIGH ENRICHED URANIUM -
. CAMPAIGN, CONNECTIONS TO VESSELS INTENDED FOR USE ONLY ,
" DURING LOW ENRICHED URANIUM CAMPAIGNS SHALL BE BLANKED OFF.

oL

. 6.8.1.2 DECONTAMINATION SYSTEMS SHALL BE BLANKED OFF BEFORE
' ANY OPERATION OF THE PRCCESS SYSTEM SERVED BY THAT DECONTAM-
" INATION SYSTEM. | | ST :

6.8.1.3 ALL PIPING LINZES WHICH CAN INTRODUCE PRECIFPITANTS
INTO VESSELS CONTAINING SOLUTIONS OF FISSIONABLE ISOTOPES
SHALL BE BLANKED-OFF OR LOCKZD-CUT AFTER EACH USE.

'BASES

Specification 6.8.1.1 has been established to prevent the inadver-
tent concentration of high~enriched uranium in the low enriched

‘uranium evaporator because concentrated high-enriched uranium would

not be nuclearly safe in the geometriczlly unfavorable silica gel

‘columns wnich are downstream from the low enriched uranium evaporator.

Plutcnium and uranium can be precipitated from process solutions by

the addition of caustic, sodium carbonate, .or other precipitants.
Inadvertent addition of caustic could result in criticality. Accord~-
ingly, the specifications requiring blanking-off or locking-out of
systems through which such an inadvertent caustic addition could be
made have been established. L T e AR

- The use of lock-out procedures znd devices is diécuséed'in the ietter;"“ o

Nuclear Fuel Services, Inc. to the United States Atomic Energy Com- -

.missionf Division o7 Materials Licensing, dated March 31, 1965.
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rallzng to meet the ‘equlrements of this spec
is to risk the introcduction of highly enriched uranium
o ecuipment which is designed for honc71ng low enriched -

‘lli;y of a critical incident is thus significantly

ly specifications 6.8.1.2 and 6.3.1.3 militate
uranium wnich in turn would increase
Therefore, strong administrative

tion 6.
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the chance of a cr

- controls are set up and
the necessary blanks and loc&-ouus are 1ns~alled p*zo

ions incdicated. E

ecipitation of
ritical incident.

T e S v et ) ot a0 8 et e ©

e T -
3 * 2 R T ™ L g R g A
X . o S .-
O S S e TR e v Chaah

ifica= ;-

d monitored by this specification to assure that
o the opera-

< e mntee e mra -o-.. - 'a-_a..:—u-dw R T




. o*‘ato- »

) : : ST e T g bb T e T

-—

.This specification esbqblwshes survezllance requiremen.s for steam - . o
pressure used foz evapora.;on.- _ : TS el

O3J=CTIVE

.To assure that the temperature for auto;gﬁ’t*on of en ralned organzc
degradation procuc»s wzll not ce reached zn »he evapora»ors.

'SPECIFICATION

6.9.1 PRIOR TO THE EVAPORATION OF ANY PROCESS SOLUTION, THE PRESSURE .~

ﬂ-f_ OF THZ STEAM USED FOR EVAPORATION IN ALL EVAPORATORS EXCEPT THE

SNERAL PURPOSE EVAPORATOR SHALL BE CHECKED TO DETERMINE THAT IT - ooy

-, DOES NOL "EXCEZD 25 PSIG.

BASES . .

l

"Red 0il", an organic phase mixture of uranyl nitrate, tributyl phos-

" . phate, clbutyl phosphate, and other organic decuﬂposztlon products -

can be formed under certain conditions if organic products are carried

" . over intoc the evaporator and allowed to concentrate. " Red oil has been

found to be temperature sensitive, and can explcde at temperatures B
exceeding approximately 2749F. Waile this material can be formed only e
under 3 series of unusual maloperations of the process upstream, it

is simple to provide an absolute protection from the possibility of-

explosion by limiting 'the pressure of the steam supplied to the evap=-

rorators thus maintaining the temperature below 267°F,

The General Purpose Evaporator is excluded from this specification

because no particular hazard results from its operation at higher

steam pressures, since 1t is not possible for "red oil" %o be

formed from any of the streams that would be processed in the evap-

/

J

”he‘consequence of failing to meet tne requiremant of thls specifica-
tion is to reduce, or possibly remove, the margin or safety provided
to prevent a possible "red oil: explosion by limiting the temperature
to below <that requlred to initizte the reaction. Such an explosion
would not necessar? ly occur if the 274F temperature were exceeded but’
it now becomes a possxblll.y...wnlcn should be avoxded. .
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In this section there are scec1r1ed requl*ements w“.ch re essential

to the maintenance of safeuy in operations, but which by their nature

'are not readily exp*essed in guantitative terms. These are identi-

fied as administrative -specifications, governlng both admzn1s~rat1va ?,

procedu*es and certain operatlng procedures. R - h-
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ADMINTSTRATIVE REQUIREMENTS

" APPLICABILITY - o N

This specification estazblishes administrative standards for governing |

the operation of the facility.

OBJECTIVE

To agsure that a management system responsive to the safety needs
of the operation is established and main’calned

SPECTEICATION

T.1.1 CRGANIZATION. FOR PURPOSES OF MAINTAINING SAFE OPERATION AND

CONTROL OF THE FACILITY AND OF ATTENDANT ACTIVITIES, NUCLEAR FUEL
SERVICES, INC, SHALL PROVIDE MANAGEMENT OF THE PLANT THROUGH AN
ADMINTSTRATIVE FRH@JORT{_ INCLUDED, BUT NOT LIMITED %0, THE FOLLOWING:

7 1.1.1 A GENERAL MANAC_,R RESPONSTELE FOR ATL ACTIVITIES AT
THE PLANT INCLUDING HEALTH AND SAFETY, NCCLIAR SAFETY, AND
ADHERENCE TO THE L"'VIITS AND CONDITIONS SZT IJORIZH IN THIS
LICENCE.

7.1.1.2 A PRODUCTION MANAGER, REPORTING TO TIE GENERAL
MANAGER, AND RESPONSIELE FOR CARRY'"\T" OUT PRCDUCTION
ACTIVITIES IN ACCORDANCE WITH APPROVED FROCEDURES AND
ACCEPTED HEALTH AND SAFETY STANDARDS.

7.1.1.3 A HEALTH AND SAFETY DIRECTOR, REPORTING TC THE
GENERAL MANSGER, AND RESPONSIELE FOR PLANT SAFETY AND FOR

' REV.T_EW OF ATL PLANT ACTTVITTES TO ASSURE CONFORMANCE WITH

| THE HEALTH AND.SAFETY MANUAL AND THE STANDARD OPERATING

~ PROCEDURES,” SEAPEIE . ey

7 1.1.% A TECHNICAL SZRVICES MANAGER, REPORTING TO THE

GENERAL MANAGER, AND KESPONSIZLE FOR TT‘ TECHYNICAL REVIEW

OF ALL OPERA”‘IO\TS 70 ASSURE THE TECERICAL- SOUMDNESS OF

PROPOSED CPERATIONS AND I PARTICULAR TO ASSURE TEE MAIN=-
¢ TENANCE OF A NUGLFALZ SUSCRITICAL S"S‘I‘Eﬂ..

T.1.1.5 A PLANT SAFETY COMMITTEE, RSSPONSIELE FOR REVIEW
AND APPROVAL CF ALL STANDARD OPE‘?ATIKG PROCEDURES, CHANGES

. IN THE PROCESS, THE PROCESS SYSTEM, AND STANDARD OPERATING
'PROCEDURES, OPERATIONS EXCEEDING TECEHICAL SPECIFICATION

- LIMITS, AND LETTERS OF AUTIORIZATION TO ASSURE SATFE OPERA-
TIONS; THE COMMITTEE TO CONSIST OF, BUT NOT TO BE LIMITED
TO, THE GENERAL MANAGER, TECHNICAL SERVICES MANAGER, HEALTH
AND SAFETY DIRECTOR, AND THE PRODUCTION MANAGER.

I SO,
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7. 1 2 PRCCEDURhS SHALL BE MAINTAINED UNDER THE DIRECTICN OF .
- THE GENZRAL MANAGER GOVERNING THE:

»

7.1.2.1 PREPARATION, APPROVAL, ISSUANCE OF ALL OPERATING
INSTRUCTIONS AND CHANGES THERETO, INCLUDING, BUT NOT LIMITED
TO, STANDARD OPERATING PROCEDURES, LETIZRS OF AUTHORIZATION,
‘RUN SHEETS, SPECIAL WORK PQOCEDURES AND EXTENDED WORK PRO-
CEDURES WHERE NUCLEAR CRITICALLTY OR RADIATICN SAFETY ARE CON-

'SIDbRATIONS

7.1.2.2 INVESTIGATION OF ABNORMAL CONDITIONS WHICH INVOLVE
THE PROCESSING, HANDLING OR STORAGE OF RADIOACTIVE MATERIALS
AND WHICH AFFECT NUCLEAR CRITICALITY OR RADIATICON SAFETY.

7.1.2.3 ACTIONS TO BE TAKEN IN EVENT OF AN EMERGENCY
_INVOLVING RADIOACTIVE MATERIAL;SUCH ACTICNS TO INCLUDE,
BUT NOT LIMITED TO, SHUTDOWN OF SPECIFIC EQUIPHMENT,
ACTIVATION OF TiHZ cM"QG“NgY PLAN, SUMMONING OF *OUTSIDE
SUPPORT, AND REENTRY TO THE ACCIDENT AREA.

7 1.2.4 PERFORMANCE OF PERIODIC REVIEWS OF OPERATING
PRACTICES, RECORDS AND AUDITS.

'A7§1.3:'PLANT OPERATION. NUCLEAR FUEL SERVICES' MANAGEMENT SHALL

BE RESPONSIBLE FOR PLANT OPERATICH. A CCAPLST: A:lD CURRENT SET

'OF OPERATIONAL PROCEDURES SHALL BZ PROVIDED IN Tiii CONTROL ROCW
- AND IN OTHER APPROPRIATE AREAS WHERE CONTROL FUNCTIONS ARE PERFORMED.
' 7.1.4 DETAILED WRITTEN' PROC’DUQES RUN SHEETS, LETTERS OF
AUTHORIZATION, AND EXTENDED WORK PROCEDURES SHA-- BE PROVIDED

FOR QPERATION OF THE PLANT. IN ADDITICN, PROCEDURES FOR
EMERGENCY OPERATIONS AND' FOR RADIATICN PROTECTIOV S%ALL BE PROVLDED.

"7.1.5 LOGS AND RECORDS, LOGS AND RECORDS SHALL E MAINTAINED AS

REQUIRED BY THE PROVISIONAL LICENSE AND SHALL wLSO.;NCLUDE
DETAILS OF ANY ABNORMAL CCCURRENCES AS DEFINED BY PLANT MANAGEMENT
AFFECTING THE SAFETY OF TAZ PLANT AND ACTIGN TAKEN TrERECN.

7:1.6 IF ANY TECHNICAL SPECIFICATION LIMIT IS EXCIZZDED, THE
FCLLOWING PROCEDURES WILL EZ OBSERVED:

7 1 6 1 IMMEDIATE STEPS SHALL BE TAKEN IN THE OPERATION

i"VOLVED TO REMOVE THE CAUSZ OF ZIXCEEDING THE
SP ICA;IO& OR TO RELIEVE ITS EFFECT, AS APPROPRIATE.
O?cQATION MAY CONTINUZ IN A "READY CONDITION™ TEMPORARILY -
LESS THERE IS ANOTHER OCCURRENCE OR INDICATICN OF AN CCCUR-

- RENCE - THAT WOULD FURTHER REDUCE THE MARGIN OF SAFETY I WHICH
EVENT IMV"DIATE SHUTDGWN 1S REQUIRED. :
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7.1.6.2 IMMEDIATE STEPS WILL BE TAKEN TO ESTABLISHE THE :
CAUSE OF THE OCCURRLNCE IN 7.1.6.1 BY RESPOVSIBLb MANAGEMENT
REVIEW. :

7.1.6.3 ~NOTWITHSTANDING ANY: OTHER PROVISION OF THIS LICENSE |
THE :PLANT SHALL BE SHUTDOWN AND NORMAL OPERATICN MAY NOT BE .!
RESUVED- PRIOR TO AEC REGULATORY CONCURRENCE WHEN SPECIFICATION

‘ 4.1.1 OR 4, 2 1 HAS BEEN EXCEEDED.
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7.2 PRCCEDURES FOR UTILIZING RESPIRATORYVPROTECTTON EQUIPM:NT

APPLICABILITY

This specificaticon establishes the administrative requirements

‘necessary to protect plant personnel dur'ng exposure to aimos-
pnheric concentrations of radiocactive material exceedlng the limzts

specified in 1able I, Appendix B, 10 CFR 20.
OBJECTIVE -

To assure, pursuant to 10 CFR 20.103(c)(3), that individuals
utilizing respiratory protection equipment will not inhale

excessive quantities of radiocactive material.

.SPECIFICATION.

7.2.1 MSA CONSTANT FLOW AIR LINE RESPiRATORS WITH FULL CLEAR-

VIEW FACEPIECE OR SCOTT AIR-PAX II FULL FACE PIECE AIR SUPPLIED
MASKS SHALL BE USED IN ATMOSPHERES WHEZRE THE CONCENTRATION

e ANTICIPATED DURL\G CCCUPANCY MAY EXCEED 800 DIVIDED BY THE HOURS
' OF OCCUPANCY TIMES THE CONCENTRATION DETERMINED IN ACCORDANCE
" WITH NOTE 1 WITH RESPECT TO THE VALUES IN TABLE I I, APPENDIX B,

OF 10 CFR 20. FULL FACEPIZCE RESPIRATORS EQUIPPED WITH FILTERS

- "HAVING RATED EFFICIENCIES EXCEZDING 99.95% FCR 0.3 MICRON A
... DIAMETER PARTICLES MAY BE USED IN ATMOSPHERES WHAERE THE CONC N-
. TRATIONS ARE BELOW THE VALUES SET FOPTH ABOVE.

o 7.2.2 PRIOR TO EACH ENTRY INTO A CONTAMINATED ATMOSPH PE

- -INDIVIDUALS WEARING RESPIRATORY PROTECTION MASKS SHALL CPECK
.. FOR FIT AND LEAKAGE BY BLOCKING THE FILTER AVD/OR THE AIR

' SUPPLY LINE WHILE ATTEMPTING TO LVHALE.

':_”7 2.3 FOLLOWING EACH USE, RESPIRATORY PROTECTION MASKS SHALL
-“BE RETURNED BY THE WEARER FOR DEZCONTAMINATION AND SANITIZING

UNDER' THE DIRECTION OF HEALTH AND SAFETY PERSONNEL. WHEN

" CLEANING AND REPAIR HAS BEEN APPXOVED BY HEALTH AND SAFETY

PERSONNEL, MASKS SEALL BE PACKAGED INDIVIDUALLY IN PLASTIC
BAGS AND DELIVERED FOR ISSUE WITH CLEAN CLOTHING SUPPLIES.-

_MASKS WILL NOT BE ASSIGNED TO INDIVIDUALS.

- 7.2.3.1 MASKS SHALL NOT BE RELEASED FOR'RE-USE IF RADIO- :;:“

* ACTIVE CONTAMINATION EXCEEDS 200 P;COCURIES/IOO cM2 ALpHA_,_E‘f*f '

OR 500 PICOuURIhS/lOO CM2 BETA. .-

7.2.3.2 FILTER CANLSTER FOR MASKS S”AaL NOT BE REI EASED
IF THEY BEAR MORE' THAN 40 PICOCURIES SMEARARIFE "ALPEHA :
ACTIVITY OR RADICACTIVE CONTAMINATION RADIATING MORE THAN -
0.2 N'RAD/HR AT 1 II\C.-I AS \FASUR"-'D WITH Aﬁ-‘*{ GM METER. :

*Specx.-c criteria are called for in- 10 CFR 20 103(a)(3) to
- estedlish that adequate types of respiratory protection equip-

ment w;_l oe used in a safe manner to protect personnel when .
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they must work in contaminated atmospheres. The types of equipment
and the procedures governing its care and use to fulfill these

criteria are described in the letter from NFS.to USAEC, Division.

of Materials Licensing dated January 25, 1965. . - . :
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UTGH RADIATION AREA ACCESS

area in lieu of he alarm requi:ed by lO C.? 20.»

- OBJECTIVE

APPLICABILITY BT R s

This specification establishes the acdministrative procedures
which are acceptable for governing enirance to a high radlatlon_ 

To assure that each individual as well as a supervisor is aware . - .

"'that there is going to be an entry into a High Radiation Area.

" SPECIFICATION

©7.3.1  ADMITTANCE TO HIGH RADIATION AREAS DESIGNATED ZONE IV~

IN THE FINAL SAFETY ANALYSIS REPORT SHALL BE CONTROLLED BY L
LOCKED DOORS WITH THE POSSESSICON OF KEYS TO THESE DCORS LIMITED o

- TO NFS MANAGEMENT PERSONNEL.

"5ﬂ;iBASES

- 10 CFR 20.203(c)(2) requires that a means be provided to warn
" personnel when they enter areas where the radiztion exposure
.- potential may be significant.. This procedural specification is
. provided in lieu of the glarm szgnql dev1ce p escribed in 10 CFR

20, 203(c)(2).




