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Cecil 0. Thomas, Chief
Standardization and Special Projects Branch
Division of Licensing
U. S. Nuclear Regulatory Commission
Washington, D. C. 20555

Dear Mr. Thomas:

In support of our application for renewal of our operating license

R-77, I have enclosed a partial response to your questions dated

January 21, 1983. Questions 5 and 10 require additional effort, and

I anticipate submittal of answers to these two questions within two

weeks.

Sincerely,

(& 84 W
Louis G. Henry
Acting Director
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cc: Charles C. Thomas
Los Alamos National Laboratory
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1.a Section V-D of the Hazards Sumraary Report (HSR), Revision 2, September 23, 1983
.'( presents an excess reactivity requirement of 2.37% delta K/K to compensate for'C

/.) fuci burnup and fission product accumulation. This number was calculated basedd
J'; on an assumed continuous 1,000 day operation at 2Mw. Cora loadings at NSTF are,

q, .

typically operated for six months to a year, and thus there is no need to.:
'

include nearly three years of operation when calculating excess reactivity
requirements. The figure of .45% delta K/K, presented in the SAR update, is
therefore more appropriate, and should be used in lieu of the original figure.

1.b The period of reactor operation,necessary to equilibriate samarium reactivity
in the NSTF reactor is exceedingly lo'ng. It,may.therefore be considered a

'
'

constantwhen.calculatinggrmuasgrihgrea,,ctivitiesforthepurpose,ofassurin'g
.

,
, ,

compliance with reactivfty limits a'nd," therefore, for establishing these, limits.,-

t L- . ''

The " nominal period *gf. ,operati,on?,'.imiglied by,'section V-F of the HSR is, therefore,,
. . -

not realistic, and said refer.ence shb61d be ignoned.
. ,

4 s .' '' * '- *
,.*g ; .

s. ,.

. 3. ., +- ...
.

. .
'

, .. _ *

1.c It is requested that: -

i. j |-
. .

a i.
,,

~
. . ~ . ..

. ,

(1) Specification 1.1.a Ie chan?ged to read "the ghntdown' N.argin D'
-

..

relative 'to the cold xen6nI ree criti'chl on itfonYaha11 be gr'edter than or
1 .'

f
.

' . ,.

equal to the worth of the most reactive ' safety coittrol blade plus 0.5% delta K/K"..

J ; *

(2). Specification 3.1.c be changed. to read "the worth of individual; experiments
.,

-

'

shat 1 be limiped as follows: a

, ,
, ,

Experimont Maximum Worth
*

-

movable + 0.3% delta K/K
4 unsecured 1 0.6% detta K/K"

(3) The last sentence on page 8 be deleted in its entirety.

The reactivity limits of individual experiments fall within the window of safety,

established by the NSTF pulse test program, which was previously authorized by
the Commission.

.
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1.d The submittal dated 5/8/74 included an analysis of the impact of extending
allowable fuel burnup on the postulated results of the design basis accident.
Specifically, re-calculation of the fission product inventory was necessary.
The figures, as presented in the May Sch, 1974 submittal are correct, and
supersede the referenced parts of Section VII-c.,

I

,

2. It is requested that Section 3.3.2.c (not 3.3.2.b) be replaced with the

following: "The outputs of the building air, stack air, and stack particulate
monitors shall be recorded on a strip chart."

. .

A modified Tabic 3.,1 is provid'ed. .
_

e

3.a
s,

< * ' .

3.b 6 c Already ddleted as per redpotise to riuestion 1-c, points 1 and 2. .-
* -

0*
, ,

'
. t. .

Amodifiellpage'5totheSARupdateih, provide (.
'" '3.d . .

, ,

; . . .. -
,

8- ' ' i.

4. Diag' ram's and curves are prQvided is requested.
'

'8 W'

.

'
- -

.
' $ .j % y

is our inten'tlon t'o instal 1 an electro-mechariical flow veYocILy sensoY in
'

6. * Lt

the s. tack e,;ghaust line. The electronic signal w'ill be transnaitted to an~

audible and visiat J zilarm in the retictor cont en1 room. We anticipette installation

within sixty days.

7. Fq (not Fg) = L S . The values uued to enteulate a f in the original llSR wereg

used with the following modifications:

(1) the scram setting factor (1.05) was deleted, as it is not appropriate for

calculating a safety limit.

(2) the film correlation factor (1.2) was also removed. This phenomenon is

incorporated in the value of "0.7" in the correlation provided in Figure 6.4

;I of the Appendix D, Analysis to Support Safety Limits and Safety Limit Settinjis.

E'
-. _ _ _ , _ _ _ . _ _ - . _ - . _ . _ _ . . _ - . - . _ _ _ _ _ _ _ _ _ - _ _ _ _ _ . - - - - - _ _ _ . - - ,
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(3) the flow distribution factor of 1.06 was increased to 1.18 (a more
conservative value). Fq is therefore calculated as follows:

Fq = (1.02 x 1.01 x 1.18 x 1.07 x 1.08) x 2.5
Fq = 3.5

8. The primary water level in the reactor tank is recorded each morning of
operation. This reading is logged. A graph of cumulative water addition is

also kept in the primary water log. 'Th'ere has 'been no evidence of any
further leakage. The abandoned p'rimary o'utlet pipe c,an function as a

,

"tell-tal'e" drain, should the'velded, closura 'on this * penetration begin to ', '

' .e .

1,eak. The other a'bandoned p'ipes se''tve'no useful purpose. ,1
'

? .

t 1 -
.. ,. ,,

. . ..
~

s

9. Aninterlockhasbeenin' stalled'on'th/,primar'y.outletpoolisolation. valve '
; ,

which prevenus- operation.o'f' thIe 'primdry p6aplif th's..valv5 is n'ot . full open. '

. . - . . . , . . , ' , , ., .
- -

,
,

.e, .
.

,~
g . '

'

11. 6 12. Irthdiated fuel storage i's. dddressed by Section 5/7 2 in ,tige new 'techgi} cal J.3
_, ,

specifications. In that section, ther,c, arb six ,st'11:ulations wizic,h'' limit the .

'

storage of fuci outside of the reactor tank. The maximum humber of fugl'

. assqmblies to be stor,ed outside of the reactord and wouiQ be limited by theset
>

stipul'tions, pnd a fixed number may not b'e calculated at this time. Wea
'propo'se that .if greater than 24 fuel assemblies (as already , approved by the

NRC) are to be stored in the hot cell, criticality and shielding analyses will

be performed, and the configuration, analyses, and procedures will be approved

by the Nucicar Safety Committee, as required by Stipulation b. to Section 5.7.2.

Such analyses would include fuel burnup histories, and take advantage of our

experience to date in out-of-tank storage of irradiated fuel.
3

T

Currently, facilities for storage of fuel outside of the reactor tank or hot

cell do not exist. If at a future date it is necessary to construct such a

facility, it would be constructed, approved, and operated as stipulated in

Section 5.7.2. Lacking a specific design, personnel exposures cannot be

accurately predicted; however, stipulation d. , which requires that shielding
,

1

i
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be adequate to reduce radiation levels at the boundary of a storage facility to
less than 100 mr per hour, implies that the fuel storage facility would be well
within the level of common experience at NSTF. Furthermore, stipulation a.,

which requires K,gg be less than or equal to .85, coupled.with stipulation b.,
t equiring appnoral by the Nuclear Safety Committee, would seem to assure that
an inadvertent criticality would be avoided. With regard to potential
safeguards considerations, any fuel storage facility would be located vithin
the containment; i.e., within the Controlled Access Area. Tne diversion of
fuel assemblies from such facilities would likely be more difficult than

,

diverting the material from the reactpr taqk .itself. . I foresee, therefore, no.

. . . . .

negative impact on our ability to p'r, event or detect the diversion of Special ,
,

Nuclear Material, r . .
. t t. .. - a,. ..

' ' - **i. .., . . , , i
, , ,

13. In the eyent ,of a power failure,- thu,, triggering' udietgoldv on t.hu I?raLL dampers
c *

will open under upring l' ad,' and ths'aadiperw will, cleah and . seal. ' Thujsol*enoidao :,

a, . .
,

arc, powered by the emergency generator, an'd therdf; ore within approximatt.ly * ij
a s'. .] ten seconds we wo'uld'have'the capabilit'y of reppening t,he dampers.' It lu *

,
. , . ., ,

unlikely, however, that we would r. cope'n the dampers,',becaus,e, the residual,

,

hydraulic pressure would be expended, and it is unlik,.ely that we Vould be able .

' o r'eclose the damper' , should it be neces'sary. If, however, the dappers closet ss

and are not reopened, electrical power is not required to maintain' the dampers
in the cloned position. Onu would t herefore expect a slow bleed--of f o t

7 containment air through tite filtered emergency exhunat vent. I f the a t t uat ton
existeJ where the dampers were open, electrical power had been Interrupted, and
airborne contamination existed, it would be possible to disable the powerhouse
fan and there would therefore be no fans drawing air into or out of the

>

containment. A slow bleeding outward of contaminated air would therefore be

possible. This, however, would not be any more significant than the bleed past
the truck door and airlock gaskets, which would also leak in the absence of
electrical power.

,

*
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14. Primary coolant flow rate may be controlled or changed in two different
Currently we control flow by opening or partially closing the primarymanners.

coolant isolation valve situated near the discharge of the primary pump. It

is possible, and we propose to, control the flow rate in an alternative manner
should our new technical specifications be approved. A four-inch bypass line
which bypasses flow around the primary pump can also be used to control flow

We currently maintain this bypass line in a locked shut configuration.rate.

.

15. The maximum power level in the fissfon plate when it is in place in the thermal
.

- .

column is less,than 1 watt. Noprovis,ionsfor.dissipatingthispowerare ,

~

requiredotherthantheambientairillowandconductionintothethermalcolumn 3
, '

ghaphite.", {, ,[,. ,

, ,
,

"* *,' ,
(.+ "

, ,,

16. The NSTF ,liqu[d radwaste handling .syq/ebi includes, five tapks. ,There are two
'

,
,

two 600-gallon can16t, and o'ne 10,bO,0-gallon tank.' Tliey are i
250-gallon tanks, ,

e .
.

, . .
.

.. buried.in an open vault between the, reactor containment and Acheson llall. Waspe~

,
, ..

, ..,.. .

from various drains in the' containment and, pump room travel into,either"the .

- -
, ,. .

.
. , . ,

250-gallon or the 600-gall.on, tanks,(see dia. gram),. Wh.en thq small6r tanks fill, .

. .. .

they.are pumped over into the 10,000-ga.llon tank.. When the'10,000-gallon tank
.

,
.

is nearly filled, it is valved off, recirc61sted, and a r'epresentative sample is,~

-

.

drawn for analfsis. This sample is analyzed using gamma spectrosc6py against
a N.B.S. traceablu Marinelli standard whleh was purchaued from New England
Nuclour. A gross beta sample in also drled down nud counted. A furt her 100cc

is distilled down for liquid scintillation analysis. Identified and
unidentified radioactivities are then compared to MPCs as established in 10 CFR 20
and the allowable volume of release is calculated, using a dilution factor of

?

100,000 gallons per day. This is a conservative estimate of the water flow
from the University into the Winspear Avenue trunk line. Tell-tale (ground water)
samples may be extracted from pipes inserted into the ground between the waste
tanks. This sampling is performed twice per year.

,

- y
- - - - y - , -
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17. Solid radwaste is typically collected, using recyclable containers which are

distributed throughout the Facility. These recyclable containers are usually

plastic or fiberboard drums, and are used to collect contaminated paper,

glassware, disposable cloth, etc. These containers are transferred to a

state license with the Radiation Protection Department, which is across the

street in the Howe Research Building. The Radiation Protection Department

hydraulically compacts the material in the recyclable containers into 55-gallon

drums for disposal. Some materials are not compactable, and are loaded into

55-gallon drums directly at the NSTf. When full, these materials are also
'

transferred to Howe Research Eu11 ding. Occ,asionally dt is necessary to,
'

utilize a concrete-lined 55-gallon drum for.more a'tive waste. These, again,c ,

a're eventually transferred to Howe,.but typica.lly remain.within the NSTF
t . .. .

..,

containment until it is . pearly time" tog ship. Some ac'tivities 'at the NSTF .

,y *-

entail h nd11pg of short-1ived radioip,o' topes' only.' ,,In sych a situation,- ',
9

contaminated glassware, clothing, gldves, etc...are p4 aced into a n'mabeh of'
-

,.
'

s

.ama}l,, special',1y-marked redwaste containers. When,these containers arcifilled,1'
i .,

,

'

- themate'rialis't'ransferreb,into 55-gallon dyufti wfi,1ch, ih kept jocked shut. -

,,

4..
, .

When'.this, drum.is filled, it,is transf'rred,to a lod, background a'rea, and
.

e~
,

the material within is checked for contaminatiop. If no contaminntion is found,
,

the Inateithi is disposed of as non-radioactive waste. '

,

* .
8 ''

,,,.,

18. The Radiation Protection Department (RPD) organizational chart 'la shown in*

Figuru 1. The Radiation Safety Officer (RS0) establishea policy In consultation

with the Radiation Safety Committee (RSC) and implements procedures through the
operations of the RPD. (A copy of the RSC Constitution and By-Laws are attached.)
The RSO has the authority to immediately discontinue any operation deemed to

>

constitute an undue radiological hazard. The RPD Manager has the responsibility

to ensure that the radiation protection program is properly implemented on a

day-by-day basis. The RPD Manager reports to the Campus Radiation Safety Officer.

,.

e
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The technical staf f (in-house titles " Senior Radiation Safety Monitor" and
" Radiation Safety Monitor") are responsible for the day-to-day operations of
the RPD. These would include surveys of areas in which radioactive material

or radiation-producing equipment are used, enforcing radiation protection
regulations, maintaining required records, performing instrument calibrations
and quality control of instruments, training of workers in radiation protection,
,etc. Technical staff have the authority to issue written citations to users
who violate regulations. One staff member is assigned exclusively to the NSTF,
while three staff members are assigned to the Campus. Technical staff report
to the RPD Manager. c -. .

i, *e. -
i

t

19. Tfie RPD's' radiation proteption pro am is (esigned to. protect the health and
safety of the members of ,the' Uni.versity conununity 'and 'the public from th '

B '

potentia 1Jy harmful effects 'of radiat,lon, through da1 taining both , ext'ersial and9

internal exposures as 'lotM as' rha,sonah'ly achievable. Thiis policy is enddrsed by :-
. . 1 - .

. .

'

,, the,, University. Radiation Safety Conugttee.and by the, Presid,ent of phe' Udiversicy '
%.. + - ., . . .-

,

through the Vice Presfident' fgr Research and Gradu . ate ,Educ,ation. 3'o ensure that
.

.
. , , , .,, ,

radiation expouures are maint,ained .as Iow' ap reasona' ,1y ach4evable, the MPDb
,

performs periodic inspections of all use areas of radi,oactive material and
'rndiation'-producing e'q'uipment for compliance with applicable 1Icenseg and
regulations, i

,

20. The fixed position radiation and ef fluent monitors may be sunnnarized as follows:

Monitor Detector Efficiency Range

5Primary Water GM tube % 25% 10 - 10 CPM
Building Air 2 GM tubes 1.22 x 10~9 pc/cc/ CPM 10 - 10 CPM5

Stack Gas 2 GM tubes 1.68 x 10~9 pc/cc/ CPM 10 - 10 CPM5

Stack Particulate End window GM 5 x 10-13 pc/cc/ CPM 10 - 10 CPM
Area 1, 2, 3 Scintillator Not applicable .1 to 100mr/ hour
Bridge Scint111ator Not applicable .1 to 100mr/ hour
Hot Cell Scintillator Not applicable 10 to 10kmr/ hour

,
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21. Methods and frequency of instrument calibratins and operational checks are

described by Operating Procedure No. 26. I have enclosed a copy of this OP.

22. A number of different dosimetry devices are used in the NSTF personnel

nonitoring program. Our primary dosimeters consist of commercially available

film badges and TLD extremity rings. (Currently provided by Radiation
Detection Corporation.) The film badges include normal and extended range
films and neutron detection is performed using NDS film., We are investigating

the necessity and effectiveness of utili~ zing track-etch and other types of
'

-
e .1. . ..

neutron dosimetry. ,As a backup, sta(,f members and visitors are issued
Victureen pocket chambers.,which are charged and read on an electrometer. A

t 1. . . i.

limited nudiber of self-reading pockdt chambers are.available for special... . ..

'' 0-
.

'
..situations such as hot.transferg. The'Ritdigt' ion Protection Department also

6e i
. ,,

i' J . . . . . .

'

has a Victoreen Model 2810 TLD reader and. a supply,of lithium fluori ~de Whole
,

- . .. . .,
'

body and extremity dosimeters. ji. ' ''
''

. ,-
'-,- .

, .

. .

. , g
,.

' t
Film badges and rings for m'ost staf f methb'ers are changed'o'n a monthly basis.

.' ' '.. . . .

Iloweve r , radioisotope processors are issued dosimeters on a weekly. basis.
Pocket chamners are leak-tested and calibrated on a twice-per-year basis. All

;
dosimetry reportja are sent directly to the Radiation Protection Department,
where they are reviewed, and a copy is thun forwarded for posting to the NSTF.

23. Annual personnel exposure summaries for the NSTP for the last five years are
attached.

24. Summaries for quantities of liquid and gaseous waste discharges for the last

five years are attached. Solid waste from the NSTF is processed, together with

the solid waste from the University campus. Separate records are not maintained.

The attached " Summary of Radioactive Waste Disposal" table shows the campus waste

. - . - . - - _ .
__
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shipments for the past five fiscal years. The NSTF solid waste contribution
would be about ten per cent of the indicated values.

25. Attached are the definitions in the Technical Specifications, in alphabetical

order.
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Table 3.1
*

Required Instrumentarion
,

Min. No. Modes in whicp.
Instrument Channel Operating Function Set Point Required

Log Count Rate +* 1 Indication / Inhibit < 2 cps;>9800 CPS Start-Up

Linear Pwr. +* 1 a Indication - All

Log Pwr +* 1 Indication - All -

Prriod +* 1 Indication All

Pwr. Safety +* 2 Indication / Scram 120% All
*

*

Pwr. Safety +* 1 Reverse 110% All

Manual Scram +* 5 Scram - All

,

D.C. Door Open +* 1 Scram DR < Full Closed All .

Flow +* 1 Indication / Scram 68 1ps Forced Conv.
Flapper Open +* 1 Scram <C250 kw Forced Conv.
Water Level Low * 1 Scram 6.13m Over Fuel All

" "" " " * 1 Annunciation 6.43m All -

" "
High * 1 Annunciation 6.74m All" "

Pool Temp. + 1 Scram 520C Forced Conv. . .
Core Out. Temp. + 1 Annunciation 52 C + AT Forced Conv. I

,

Recorders Inoperative * 3 Inhibit - Start-Up g
'

Conductivity + 0 Annunciation 200 K Ohms None
EPF Valve Open + 0 Annunciation valve Open None
Demin. Temp. + 0 Annunciation 430C None
Suc. Valve Closed + 1 Disables Pri. Pump V< Full'Open Forced Conv.
Servo Deviation + 1 Annunciation /XFer to + 10% Servo Centrol

Manual
Blade Pos. - Analog + 1 of 2 ' Indication - All

1of2h Indication - AllBlade Pos. - Digital *

2 of 3 Indication - Forced Conv.
2of3)

Nitrogen - 16 +
AllIndicationPrimary Temps + -

Core Delta T + 2 of 3 Indication - Forced Conv.

a - Linear power channel and any recorder may be inoperable for short periods while operating.
* - Operability check required prior to operation.
+ - Test and/or calibration required four times / year.

,

J

'
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V K Typical Core i.nading and Control Rod Ef f ects

The typical core loadings generally contain between 22 and 27 fuel
assemblies depending on burn-up and experimental needs. Typical measured
rod worths are as follows -

Rod # 1 1.4% delta K/K
#2 1.5
#3 3.0
#4 3.4
#5 1.5
Pulse 1.8
Sum of 1 to 6 12.6

Typical shutdown margins are in the order of 7 or 8% delta K/K.
Typical excess reactivity needs are as follows -

Xenon overide 1.70% delta K/K
Power defect (0-2Mw) 0.35
I3nrn-u p 0.45
F.x pe r imen t s 1.50 ').00

TOTAL. 4.00--5.50

VI Personnel and OrEanization ,

Omit the pasitinn of genera 1. manager and change the Nuc1 ear IInzardn
Committee to Nuclear Safety Committee.

VIII B1 1.oss of Ventilation

Due to the loss of two beam tubes, the release of all Argon-41 to the
-

reactor room would result in a concent rat ion of 4.6 x 10 10 C i /cc insteadof 5.7 x 1610 ct/ce,
r

Ar-41 from t he d ry chamber is not conu f d ered . While productlun of
Ar-41 in t he f acility in calculat al to be 1.25mC1/ min when in use, the
taellity is well ventilated and so no significant inventory would be expect ed
to accumulate. (Ref. I.etter to NRC dated 4/15/64)

VIII is-4 1.oss of Pool Water

The gross loss of all pool water should be considered the worst credible
accident. As previously stated, this would not result in loss of fuel
integrity, but would result in e<tremely high radiation levels within the
building. The hazard would be short term because the core could be recovered

by flooding the lower level of the containment vessel if necessary.

VIII 15 - 5 Max imum Start-up Acc ident

A re-evaluation of this accident is enclosed in the appendix C. The '

original analysis was based on erroneous rod speeds and rod worths. Also,
.,

the assumption that the reactivity is inserted as a step does not result in
a worst case analysis,

is

..
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'II. ADMINISTRATIVE ORGANIZATION OF THE RADIATION SAFETY PROGRAM

STATE UNIVERSITY OF NEW YORK AT BUFFALO

RADIATION SAFETY COMMITTEE

CONSTITUTION

December 14, 1979

ARTICLE Is NAME

The official name of the committee shall be the " Radiation Safety
Committee" of the State University of New York at Buffalo, hereinafter
referred to as "RSC".

ARTICLE IIs PURPOSE

The Purposes of the RSC are (1) to review and approve Policies and
Procedures Pursuant to the safe use of radioactive materials and radiation-
Producine equipmenti (2) to review and approve unusual experiments includins
reactor modifications and the overall safety of operation of the reactors
(3) to assure compliance of campus activities with applicable state and
federal resulationst and (4) to carry out other duties as may be. prescribed
by licenses, specifications and manuals.

ARTICLE III: RADIATION SAFETY OFFICER

The campus Radiation Safety Officer (RSO) is a'n individual who is
qualified by trainins and experience in radiolosical health to establish '

and administer a radiation Protection Prosram under authorization by the
President of SUNY at Buffalo and who shall serve as Director of the
Radiation Protection Department. The RSO shall establish Policy in *
..onsultation with the Radiation Safety Committee (RSC) and implement

.

' Procedures throush operations of the Radiation Protection Department.
't he campus RSO shall have the authority to immediately discontinue any
operatson deemed to constitute an undue radiolosical hazard.

ARTICLE IV: MEMBERSHIP AND OFFICERS s

.-

The Radiation Safety Committee shall consist of the full membership
of its subcommittees. the Nuclear Safety Committee and the Radioisotope
Committee and such other subcommittees as Provided in the By-Laws. TheChairpersons and Secretaries of each subcommittee shall serve in rotation ;
oo Chairperson and Secretary of the RSC.

,,

,M ARTICLE Vs MEETINOS -

'
.

The RSC shall meet at least annually to review the activities of wa.
.

the subcommittees and to take action on matters of mutual concern. E
ub. Meetinos may be called by the Committee Chairperson, the campus

RSO or at the request of any committee member. -
*

*

5



"
n,

,

,

c,. Minutos of all cootinos chcIl bo diotributed to all members.
ARTICLE VI: QUORUM

A quorum of anY meetins of the RSC shall consist of at least five
(5) members includine the Chairperson or his desionee. the cameus RSO or
his destenee and another member whose specialized knoW1 edge is appropriate
to the asenda of the meetins. A quorum for consideration of matters
affectins the Nuclear Science and TechnolosY Facility (NSTF) must have a
majority of individuals Present who are not members of the NSTF staff.

ARTICLE VII: BY-L#WS

a. The By-Laws of the RSC shall include the rules of procedure .

.

b. Proposed amendments to the BY-Laws maY be made bY anY committee
member. Proposed amendments must be discussed at a meetins of the
committee Prior to submission to the committee for approval. Proposed
emendments must be approved bY two-thirds of the members attendins.

.
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STATE UNIVERSITY OF NEW YORK AT BUFFALO*
-

RADIATION SAFETY COMMITTEE

BY-LAWS

Adopted December 14. 1979 |

* Amended January 7, 1981
:

1. The Committee Chairperson shall notify the members of the avenda
not later than 48 hours before a resular meetins. For emersencY meetinss,

the acenda shall be included in the meetins notice.

2. Questione i..e e the Lvmmattee shell be decided bY vote of the
m:mbers Presents the concurrence or a majority of those Present beine

''

roguired for aPeroval excePt that (1) no 9uestion re90irins sPeCial1 Zed
knowledse shall be decided unless a member or consultant who is qualified
by trainins and experience in that field is Present and (2) no
ccmber who is a Principal Investisator on a specific Project shall be
entitled to vote on Committee decisions relatins to that Project.

3. Principal Investinators and/or consultants shall be invited to
aerear before the Committee to discuss proposed Procedures as required.

4. The Nuclear Safety Committee (NSC) shall consist of a minimum of
cix (6) Persons having nuclear experience includins the campus RSO, the
RPD Manaser, the NSTF Director, and the NSTF Operations Manaser who shall
bo Permanent members of the NSC. Other members shall represent a

cross-section of campus users of the NSTF or possess expertise aeProPriate
to the pur Pose of the NSC. These members shall be aerointed by the
Dir ect or of the NSTF with the approval of the campus RSO and with the
advice and consent of the NSC for a term of three (3) Years. The NSC
shal) elect from its appointive membership a Chatreerson and a Secretary.

The NSC is a sub-committee of the RSC and is authorized to act for
the RSC in all routine decisions and in those Policy decisions unlikely
to have a major impact on the Campus. The NSC has Jurisdiction over all
matters Pertainins to licensins and regulation of the reactor and the
NSTF. NSTF Oper at tne Procedure 41 dealins with Procedures for reactor
experiments and experimental limitations, and Radiation Protection Manual.
Volume II shall serve as suidelines for NSC review and approval of submitted
experaments and shall. as such, be a part of these By-Laws. Sussested
modifications of OP 41 and Volume II shall be subject to review and
creroval.

A quorum of the NSC must have at least five (5) members Present and
must have a majority of non-NSTF members Present. The NSC shall meet at
loast twice a year at approximately six (6) month intervals. Items
1-3 inclusive of the RSC BY-Laws are applicable to NSC meetines.

5. The NSTF Operatins Committee shall consist of the NSTF Director,
the NSTF Operations Manaser, and the RPD Manaser. Ad hoc Operatins
Committee members maY be designated bY the NSTF Director. The NSTF
Operatins Committee is a sub-committee of the NSC and is authori:ed to
a. t for the NSC with reward' to routine aspects of the NSTF operation.

6. The Radioisotope Committee (RIC) shall consist of a minimum of
eisht (8) Persons havine radioisotope experience includins the campus RSO.

-5- 5/82
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the RPD Man:oor, and a rcerocontative of tho Joint Radioisotors Commnttoo.

cf.the Affiliated' Hospitals Who shall be Permanent members of the RIC.
'Other members shall represent a cross-section of campus users of radio-
isotopes or possess a source of expertise appropriate to the Purpose of
the RIC. These members shall be apeointed by the campus R$0 upon advice
and consent of the RIC for a term of three (3) Years. The RIC shallolect from its aProantive membership a Chairperson and Secretary. The
RfC is a sub-committee of the RSC and is authorized to act for the RSC in
all routine decisions and in those Policy decisions unlikely to have a
m.4 l o r impact on the campus. The RIC has Jurisdiction over all matters
eertainins to New York State Radioactive Materials License # 1049. The
R D Radiation Protection Manual. Volume I. dealins with the use and
disposal of radioisotopes shall serve as a suideline for review and
crecoval of submitted experiments. As such, a copy of the Radiation
h otection Manual, Volume I. shall be a Part of these By-Laws. Sussested
modifications shall be subject to review and approval.

A quorum of the RIC must have at least five (5) members present and
most have a majority of non-RPD members present. Items 1-3 inclusive of
the RSC BY-Laws are applicable to RIC meetinos.

7. The RPD Operatins Committee shall consist of the campus RSO,
the RPD Manaser, the Chairperson, and the Secretary of the RIC. Ad hoc
Ocaratino Committee members may be desisnated by the campus RSO. The RPD
Oreratins Committee is a sub committee of the RIC and is authorized to
act for the RIC with resard to routine aspects of RPD operations
includins user approval for routine applications.

*8. The X-Ray Committee (XRC) shall consist of a minimum of five (5)
Persons havins experience with radiation-producine equipment includins
the campus RSO and the RPD Manaser who shall be Permanent members of the
"HC. Other members shall represent a cross-section of cameus users of
rudiation-Producins equipment or Possess a source of expertise approer la te*

to the Purpose of the XRC. These members shall be appointed hv the campus
RdO upon the advice and consent of the XRC for a term of three (3) sears.
The XRC snali elect from its aProintive membership a Chairperson and
Secretary. The XRC is a sub-committee of the RSC and is authori:od to
os t for the RSC in all routine decisions and in those Policy decisions
unlikely to have a major impact on the campus. The XRC has Jurtsdiction
over all matters Pertain 1ns to the New York State Department of Health's
Certificate of Resistration. The RPD Radiation Protection Manual, Volume
V. dealins with the use of radiation-producins equipment shall serve as
a suidline for review and operation of such equipment. As such, a copy of
the Radiation Protection Manual, Volume V, shall be a part of these By-Laws.
Sussested modifications shall be subject to review and approval.

A quorum of the XRC must have at least three (3) members present.
Items 1-3 inclusive of the RSC By-Laws are applicable to XRC meetinos.

.

9
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KbV PULSTAR REACTOR (R-77)n

OPERATING PROCEDURE
>

>

Effluent and Area Monitor Systems

,

e

I. Introduction

The remote monitoring system collect's information regarding radiation
intensity in various working arqas of..the containment building, as well
as detecting and measuring the radioactive conEent of air and water '

effluents., All areac monittirs pro, vide 'iddic'ation, heasurement , and alarm
,

.

at the monitoring locatilon, and ialtro remotely present th'e same informa-.

I

tion pn the auxiliary #xack'in the' control room. All effluent monitors,

provide indicatiott and vi.sual a,Larm (filashink red (light) at the. -

monitoring location..,They provide fadicatz, ion,"and both, audible and
,,

'

visual alarm on th'e contpol, room auxiliary racls. Strip cha,rt recorders '[record all monitor, readings. "Mont'hly opefability thedks and qyarterly
calibrations are perf6rmsd1,y the''Operatiods 1)epartment personnel. ..the' 2

~
,

' . _

yearly calibrations are perfortaed by the RAdiat' ion Protection hpartpent?
pe'rsonnel. * Records for All checks ,and calibrat' ions arp forwarded fgr 3 ii," *

rev'ic'w and mafntahed liy sthe 'Radiati'on prot,ec't'iort Do,partment. Copies of
*

*
.

,

p., the records are also maintained by ,the Opergetons' Depdrtment'.
4 ; n s *, . .

11. . Monitor _ Functions, ,; },.
-

,

A. Radiation Monitors
'

*
,

,

l. . .
The radiation monitors measure either the gewrnl radiation level in
an area and display it in mR/llr or measure the activity at some
specific location and display it in counts / minute. All area monitors
have both yellow and red alarm lights. In all cases, the red alarm
means that some pre-determined level has been exceeded. For all
monitors, the yellow alarn in the control room indicates an instrument
failu re . Locally, the ef fluent monitors have a normally green J ight
to indicate proper operat ion. An instrument failure is indicated when
the local green light goes out, or the remote yellow light comes on.
Alarms are accompanied by a bell or other audible signal in the control
room. Area monitors have a local bell and red light for high alarm.
Effluent monitors have a red light only. Signals can be silenced from

the control room. The monitor characteristics are shown in Table I.
B. Monitor Geometries

1. The neutron deck area monitors have their detectors located
adjacent to the indicating unit.

2. The hot cell monitor has its detector located in the cell on the
@ wall above the window. The ratemeter is in the hot cell service area.

a

.
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o 3. The bridge monitor detector is clamped to the bridge structure

T. just over the pool. The raLemeter is on the side of the bridge.

4. ' The primary water detector is located in a shield strapped to (

the primary pipe just upstream'of the primary pump. The ratemeter
,

is located just outside the pump room door.
,

5. A side stream of air is extracted from the stack exhaust duct
in the basement. The stream first enters the fixed filter stack
particulate monitor. From there it goes into the stack gas

munitor and then is ret urned to the duct. Two ratemeters are

in the same area.

6. A side stream of air is , drawn from the 36" building duct on the
control deck. The st ream first passes through the building air
monitor and.then through at fixed .filte'r.

.

*

.-
. - e. . e

' ''
C. Additional Monitor.se .

l . * . , ,T
. .

,.' .

1. A scintillation area,monitgr,.is provided for the pump room. The ,

detector is in the pump rocm and',the ratemeter is just outsid.e the
e door. ThLa monit or doca not hhve. a rundout lu the ' cont.rol room.

,' , " '
.

'

- ,
,.

, ,

'

,

Act lon_ Ily, Reactor Operator In Alarm Sit;uat'long
* '' -

''
IIf. ,

,

! . i. .
, ^

'","A. ' Monitors 1, 2,' 3, or,5 ( Area Monitors) , ',
.

,
* *

,

*
- i. , .

, .
,. ,,

*11 the 'eause cannot he tuaediately dutierminett, not t l'y t he ohil t.

nupervtuor and Radiation protection Departmant- for investigatiod.
Announce condition over intercom to wars personne.1 in t he area.*

13 Monitor $ 6 (Bridge) und Li (Build.ing Air) ,'

ninitor 6 or 11.

LOW AI. ARM (Instrument Failure) - when the cause cannot he
immediateIy determined, notify shiit supervisor and Radiation
Protection Department for investigatlon.

IIICll ALARM - when the caune cannot be immediately determined,

notify hhlf t nupervisor and the Radiation Protection ikpart ment .
Increase the red alarm net point to an interim high alarm set point.
equal to twice the original red alarm set point.

If the interim alarm set point is reached, shut down the reactor and
evacuate the building according to procedure.

.

__ - -- __ . _ . .
.
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d
,- C. Both Monitors 6 and 11 fj

y
:)

If the cause cannot be immediately determined to be direct radiation, '

scram the reactor, actuate the evacuation alarm, evacuate the
facility, and notify Radiation Protection Department. Verify that
the Pratt dampers are closed; back up manually if necessary.

D. Ibnitor 7 (Primary Water)

LOW ALAlef (Instrument F..iture) - notify shift supervisor and
Radiation Protection Department for investigation.

HIGH ALARM - notify shif t supervisor and Radiation Protection
Department. If the monitpr is of.f scale, shutdown the reactor and
secure the primary and seco'adary cooling systems. /

*- . s

E. Monitor 8 ,(Stac'k Gaa) ;, " <-
i

e
'

10W ALARM (InstrQ nent Failuye) - verify ' inst.rument f a ij ure. acco rding3

the follow!.ng procedpt d:- -

- --to
7 4,

1 Ibij t all irxperfineutrt or ape:at% us tha't .could lead * to lair,her
'

'
,

t.han normal . releasep t o the st ack . ,
, ,,

, e
_

,.

' *12. Check to see if the , Low.albrm set point,.,is set.. properly ('sgu g |a
. , , ,

(sec't' ion- IV. B i6) . ' *
'

. ,'

'- *

3,, , , . , -' *. '.s
,

3. Observe count rate meter read.ing at. the monitor..- veri,fy be, low,

low alarm set point. .,

,
' '

,

. . *, , , .,
, . .,

4. ' Check to see if the flow rate is adjusted to 5 CFM.'
.

.
. .

a

L. Per fonn an external pulser check - veri f y correct response ou
count ra t e me t e r. i

6. Ilning an ext ernal it-y source, position the source no to check
t he operablLity of each CM detector (see sectLon TV.15.3).

7. Notify shift supervisor and Radiation Protection Department. of
the results of the above tests. ,

8. Initiate repairs if necessary.

9. If repairs cannot be made, shut down the reactor until repa irs
are complete.

IIIGli ALARM - notify shif t supervisor and Radiat ion Protection Department.

,
-

#

I.

?

I.
- . . . . - - _- - . . - - - .- -,
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F. Monitor 9 (Stack Particulate)' - -

LOW ALARM (Instrument Failure) - verify instrument failure according
to the following procedure:

,,.

1. Halt all experiments or operations that could lead to higher than
normal releases to the stack,

2. Check to see if the low alarm set point is set properly (see
section IV.B.6),

3. Observe count rate meter, reading at the monitor - verify below
low alarm set point.

-
.

4. Perform an external pulser check - verify correct response on '

count rate-meter.' .' '*
.

~

i., c 1. >
,.

5. Using an exgarnal'8-y source, pos.itfon the source so to check.-

the ~ operability of che, GM detdctor '(see 'section IV.B.2) .<
, ,,'

6 Check to'. sed if' GM pubo ,fs' prpperly seated w1 thin, the tube. -
. . . 'i 8 0''

., ,,

, ,

3 holder. :. d
' ' - '

, . ,b}ei . *- .. , ,
,. ,

.
. . ,.

.

.* ' .

7. Check to ace if the flow rate is 'adjusti d to 5 CFM. ',. , ,
. - -. . .

.
_.

-
.

. . . ., ., - g -

. .

,

.

_.8. If the monitoY is still in low alarm,'rwtify shife .gupervisor.
'

_ ,. ,

mid Radint lon' Protuct ion be'partmcht. , *
s '

.,~
i ( .

, .. .. .

9. Initiate repairs, if necessary. ;
.,

,

. . . .,
,

.
-

.

10. I( repairs cannot be,made, shut down the reactor until fep:tirs
aA complete.,

. .

I!!Gil AI.Alef - notify uhl fr supervinor and Radiation Protection
ik pa rtment .

IV. Mon t_hly_ly nt rumen t Opp r ip) I,I_t1 Chec k

Perform in first hal f of the month, preferably.

A. Radiation Monitor.,

Area Monitors 1, 2, and 3
Bridge Monitor

*llo t Cell Monitor
Pump Room Monitor

*If conditions in the llot Cell prohibit completing any of the required
checks, indicate on the proper form the reason such checks were not

g
pe r fo rmed. Arrange to have any checks that were not performed completed -)

p+f. as soon as practicable after such conditions in the Hot Cell no longer
exist.

,

.{
.-

- . . . .
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1. Inform the reactor oper:itor that a tent is in progress of the
' f instrument to be checked.

2. Use a gamma ray emitting source to check operation.

3. For each detector, position the source so that the radiation

level is equal to or greater than the high alarm set point.
Verify that an alarra condition exists at both the machine and
in the control room. Verify that the alarm threshold is
consistent with Table II., and record on the check sheet.

4. To check the instrunent failure set point, raise the pointer
above the meter indicator. Verify that an alarm condition
exists at both the machine and in the control room.

4

3

5. When checking the, . bridge monitgr.high alarm, ensure that
warning lights outside.th'e' control deck and gamma deck air
locks' turn on. " ' '

,
' '';. -,

' r . . .

6. When checkink, the hotjell hig'h level alkrm,' ensure cliat the
hot cell do'o.r lock"functi,dnhi '. -

. .

,

-
,

t . , ,
#1. t'dr each monit or, v ri fy' that ~ he ,rateni6t e,r agrees wldi thut

,

follow meter and cha rt re' corder ip' tile control room. Note e - .
*
,

the pump room moni t or dous nyt' have A , follow mater Ln thut I
"
| t' ' c5ntrol room.'r

'" '' '' '8 W. . -.
-4

- * ,.
.

' '-. . .. . .* ,3- - ' ' .[j',
,.. .

i' *
, i7g, y y

s -
. ,,

* * . I@.. Al Al@. Il ICII _^I. ARM j'-

,

MfiN1 TOR SET-PolNT SET POINT j
,

a,

* Neutron heck '-

#1, #2, #3 0,1 mR/lir 5 'mR/11r

liot Col 1 10.0 mR/llr 100 mR/llr

Bridge 0.1 mR/llr 30 mR/lli-

l' ump Hoom 0. L mR/llr 30 mR/llr

11 . Effluent Mon i t o rn

Stack Particulate
Stack Gan
Building Air
Primary Water
Building Particulate

. Q~;

,

e ams, _ am. %= = , .- , .. . - - . - e -> .-e-
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x >, General

Since all the new effluent monitors (just like the old ones) have
G.M. tube detectors, operability, i.e. , the functioning of the system
as a whole, can he verified by observing the meter in question. With
the improved range of these instruments, i.e., 10 CPM vs. 50 CPM on
the old ones, a properly operating channel should read something even
with the reactor shut down, as during normal periods of operation. I

,

Long-term shutdowns, periods of weeks or months, might require a check
source to verify operability. Any upscale deflection that can be
shown to be a response to radiation constitutes verification of
operability.

.

Alarm setpoints can not be , observed with the instrument set up for
normal operation. Switches.must be manipulated for this purpose.
Normal switch p,osition's are as .follows. A sniall screwdriver is'
necessary, *. i. c - i

,

*' '
., , .,, ,.

; .. 1 - ' '<
, , . .. - '

,,

* 1 2 3 ( '4 . 5'. N6
,' ~

-'
,['

,
, ' , , ,- * . e ',.

'
t i. ,, ,

throup,h 4 determlhe wliat de dispigyed on the mSwitcheu ] ,
.

,

5 and :6 determino reset. mode of Low and l{igh Jovel alarms,eter.(, Switchea '2-

Up,for.

. a i,,. ., , automatic reset, d.own fop.manu,al.' * Sp -

",, ..ie
. . , . r.

- ,
.

):f.!
, , ,

Only one of s' witches 1 through I4, should be "Up" * t' any one time.
. . . .

. NOTE: *,.

a
,, <. .

,

, , , . ~ e ,- -
,

Switch 1 up with 2, 3, and 4 down is noymal', and provides"a display of,

'
-

$n,dicated count rate. Move.this switch ~down to "Off." prior to closing, ,

one of the other switches.-
*

I
he

Switch 2 dinplays t he 1.ow alarm ser point. Swit ch 3'I .' not connected.
Switch 4 displayn t he liigh alarm seat polnt.

e

1. inform the reactor op. rator that a test lu in progress of the I

inst rument to be checked.

2. For the stack particulate and the primary water monitors, position
an appropriate sourca to check the operability of the detector and
high alarm at both the machine and in the control room.

3. The stack gas and buliding air have two Gi detectors connected in
parallel within the sanpling tank. Positlon an appropriate
source to check the operability of each <{etector. Record the
count rates for Lef t, Both, and Right Detectors on the check form.

v ,,

s

$.' ,
n \

e.- -.-..r
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|
1

i 4. Make sure the high alarm set points for each monitor are i

adjusted to the points specified on the card posted on the monitor.

5. To check low alarm on all effluent monitors, disconnect the
detector cable at the back of the instrument. This causes the
instrument to go down scale and trip the alarm.

6. To verify or change an alarm setpoint, proceed an,follows:
a) Move Switch I down.
b) Move either SwiLch 2 or Switch 4 up, depending on which

set point is in question. This displays the corresponding
setpoint. To change either set point, rotate the
correspondin;; alarm ' set point potentiometer while that
alarm is displayed.

c) Return to normal operation by pushing the alarm switch ,

down,and the ratemeter switch 'up. . The alarms will,

triggeratwhaty,fer.levelissetin. Normal setpoint for-,

,
I,ow ou all channels is 1.0 CPM. The liigh alarms' a're set

as itfdicated on,cach mqdule.en attached tape..

,,

7. l.ocal/Remot e ! Meter door itr)St ion aird Recorder libration:<

proceed as abovd (6 er) inu! h) to cour.d tn:y(e noters: Re, mot'e ' nie te r is

cailinatido in accong.1 inimd Joy mouLpu[at.1on of a lie 1.nw "an d ' .H I gh ,

level alarm uet po int pot am t l ome te6rs. * ' -
'* '

a) .In I,ow mode, pet pointer at 2ir C,pM. Ve ri fy wi t.h hi t j '
,

person. En t hd con trol room that lbf u In'indicat ed. h, fT .

needed, bd}unt the,-meclianicial.zero on- the renigte meter *

,

and the electrical' zero, potentionteter iv. the tijree-pen*
.

recorder,
' *

,

* . . .

~

b) Ith liinh mode, set pointer at 10 C1'M. Cont rol room
*

meter and recorder should read t he .:ame. If not, net

me t er ca l . wi i h cal-pot (leti nJde) Io i mil .;a t' e name an
local me t e r . Thin af f ect o t he recorder no il Lt i s a t l' .
aillunt Ihe r i r,h t hand pot to nel Ihe s ecos .ler. Rech.ek
Iow emi.

No;l'lj: These ad j ust meni n a re all in t e rac t- Lve , no thev must
he rechecked until they read an close au possihte.
They should prove to be quite accurate. Return all
switches to their NORMAL position.

(#

a

s

,.

- - ,
._ -
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8. Make sure the low alarm set points are adjusted to the proper
levels Indicated below:-

;
^

MONITOR LOW ALARMi

SET POINT
5 ''

Building Air 10 CPM

Stack Gas 10 CPM

Stack Particulate 10 CPM

Primary Water 10 CPM
'

,
'

Building Particulate 10 CPM
, . .-

For each mon' tbr, verkfy"that 'the ratemeter agrees with the9. i.

-

follow meter and chart recorddr in,the control room.. -

-
-

, e t .. . -
.*,., ,

i
, . . ,,

10. To deterndne S. tack chu~ add' But,1 ding. Air background count rate, n
-

observe.' th6 three pyn cpa'rt recorde,r' t racings for a p,eriod 'of - 4
i

* tity in which the reacfoy .,was shutdo,wd'. . Choose an aVerap,o reading .
,(in CPM) and post 'this number ot; th4, monitor chassis.

,

'
.,

'' - '''

* .
i. .

.! : i-

''' ' ' ' i

h,e.
. To petermine .the St ucli Particulate , background'' count iate,Hobserve ,,

.

the three peit chart recorder 't racings..for a. period bf' time several '
'

houra af ter 'the reactor ha'er been' ah'ut 'down and' a new filter *

-

fristall'ed on' th'e filter housihg. Chooso an average .readirig~
,'

* '

(in CPM) and pont number on the mdnitor's chassis.I

. ;,.
,

,
.

,
'

H view and record ench monitor's background monthly twt the moni '
'

,

thr'n' chassis.. ,.'*
,.

V. jgurterly Inn!.rument Calibration Procedure's

Perform in first half of each cluarter, proferably.
A. Radiation Monitors

Neutron Deck Monitors 1, 2, and 3.
Bridge Monitor

* Hot Cell Monitor
Pump Room Monitor

1. Inform the reactor operator that a test is in progress of the
instrument to be checked.

1

2. Use a gamma ray emitting source for calibration.
1

\?* *If conditions in the Hot ~ Cell prohibit completing any of the required iD
calibrations, indicate on the proper form the reason such calibrations
were not performed. Arrange to have any calibrations that were not I

performed completed as soon as practicable after such conditions in the *

Hot Cell no longer exist.

-
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.
3. For each detector, position the source such that the radiation* .

'!
, '

level at the detector is equal to the low calibration point.
..(5 mr/hr for all monitors except Hot Cell, which is 10 mr/hr).'

''t
,

.

-
" * This may be accomplished either by placing a calibrated ion 'I,

4

chamber type survey meter as close to the detector as possible,
'

' or by use of a calibrated source at a measured distance. Adj ust
the low calibration potentiometer as required. Note - if the

,
background is greater than 5 mr/hr, calibrate at that level.

,

'4. 'Next, position the source so that the radiation level is increased

'to 50 nr/hr (100 mr/hr for the Hot Cell). If necessary, adjust '

the high calibration potentlometer until the reading is 120%
of the actual exposure rate -

. v.3
s,, . .f' '

5. -Repeat steps #3 and #4 unti.1 yroper indic'ation.is reached at iC ' * *

eac.h level ' wit;h'ou't further adjdstments to' the instr'ument's -. .
' ' ' calibr#ation pote'ntiometh,r.C i, ' '

I - - I
- ' -

.

.< .# , . . .
, , ,,

,
,

' W. For 'each monitoy, veri (y~that khe'r'at, emet,e gagrees with the. follow-.

,
ineter ahd, ' chert . reo6rder sh 'i-he, c*ontrol ' room. ' - '*

j ','
lie. .- i, . - :,

, , , ,,
-,. -

, ,

. . 't . Itacord the f,that readinge n fhej chl,1,bnit' ion " form. ' "F . o,,, _ , " s, ;d
i s s ., J. , ..' ', .

* -.-
_,

*
' , ,' j' IB. Effluent Monitors -

,- 'l 'g , ,o g

''t> s

%:
i

,f . (>1 e r* *1 * . s . * * * . ' *.. . a.,
1-| s--

- e. s

. ',y;
,

Stack Particulate, .'," * ,I*
'

c ; y i
,

, .. . ,, . , ,

'Stack , Gas '.* * i '

)uilding Ai[ i ,".
..* ' ^' ' ' ' * , ' 's '

,
'

Primary Water .! ; - -., ' , '' *
'Beilding Particulate ''*- -< -

, , , .
'' ',

Inhorm control room that a 't'est is in progress o,f %th,e instrument
<, . ,,

1.-
i

*

'to be checked. '-'

,

''

2. ,For each monitor, renove module to Electronic Shop. Calibrate
according to procedure in manufacturer's manual (use a scaler and.

,G.M. tube). This procedure compensates for dead time lossos
N. at high count rates.'

.n ~

3. For each detector, using a calibrated source in a fixed geometry,
d' compare the count rate of the detector tube with its initial-

! count race. Replace the detector tube when the count rate
decreases by 20 per cent.

VI. Yearly Calibration Procedure
o

Procedures for each of the required steps listed below will be kept on
file in the Radiation Protection Department office.

e .x ,

,' [- ,
,

, .,
.

;I.

' '

[l^ 1,y ,

(w> -
s , , ;- y ... , ,

"|- '

}|
< .,

.

--.
--

- _ .
. - _

- -

1
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OP #26 4/82 Page 10

G ''
A. Primary Water Monitor #7,,

1. Verify that the G.M. tube is operating on a voltage plateau. ,

B. Stack Gas Monitor #8, Building Air Monitor #11

1. Veri fy that the G.M. t ube is operating on a voltage plateau. '

h

2. Determine detector system sensitivity by injecting a known
quantity of radioactive gas according to established procedures.

C. Stack Particulate Monitor #9 - *

~ *

1. Verify that the G.M. tube is operating on,a voltage plateau.
'

' '

Ge6 erat,e an 'ef fiqiency v,s. inerg,y curve fo'r' beta, emitters, and
.. ,

2. '
.

* ~ ,establish the detector system sensitivity.,
* - <- *

. ..
~ '

D. Pr' ovide senalt'$vity 'dataftcf.the Oper'afion*a Department,, and '' post.aldr.a '

set points on mottitors End iem[ge 'foll'ow meter pdnel.
,

*
-

e t } ' , , . i, t', , . J' '' '
-

, . . .

VII. Checks Following, Repairs :q -F
, , , . , . .

C *

' ,:
.. . i.

,,
'

'- ' - *
, .

. ,

.,When repaiys to monitor systens inv.olve' repladoments' that may 'affuht' *
1 i,,.

- calibration, reca.libration is' required. Notify, bdiat'idn Protectioh' '
.

'M -Department (on backshi,ft; Icave measage' in:RPI) mailbox) wheneker such i '
'

replacement, .is mq,de, to determine the' apprugir' int (, procedures t'o, be '
'

3

followed.
' ' '

'

' , ,

.I > - -
., ,

. . . ..

VIII. Record *Keepig . ' ' ~' *
.. .

.
;, ,

A .' Maintain records of checkt. and c51tbrations as specif,idd,.in section T.*
*

B. Itocord all abnorma l even. or occurrencen on rho appropri.ito at rip ,

cha rt rece .i do r. This woni.. include:

1. Iteleasen above normen c.perat inn backgrounds.

2. Repairs, maintenance, d ecks or calibrations.

3. Inst rument failure oc aal functlon.

4. Causes, if known, for abnormally high levels.

.

I

'

.

. I

o m
s

a

j

h
-
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oP #26 4 /82,

! TABLE IB EFFLUENT MONITORS *

.
~

AIARMS
MONITOR LOCATION SENSOR RANGE . PURPOSE - LOW HIGli BASIS FUNCT, ION'

*

PRIMARY PUMP GM TUBE 10-105, - PRIMARY INSTRUMENT AS PQSTED DEPARTURE NONE
WATER ROOM CPM WATER FAILURE

~

FROM

:(ACITVITY NORMAL
'

'
-

- SENSITIVITY
_. - -

'

,

BUILDING FAN 2 GM TUBES 10-105 36" EXHAUST INSTRUMENT 'AS POSTED -62x10 uci/cc WITH .

AIR ROOM CPM . DUCT GA$ FAILURE RESTRICTED BRIDGE
ACTIVITY ARGON 41 MPC TRIPS,

-

~~ 4 BASIS DAMPERS, , *

, . .
_ , SENSITIVITY

*y

L ~ ? - -- - --.--..r.- - - - - , - - - - - - . - - - - - - -
, _ . . . . ... - - - . . - - . .~ . . - - - .

BUILDING FAN GM TUBE 10-105 I36" EXHAUST- INSTRlbibhI - 'AS P STED NONE
'

PARTICULATE ROOM CPM DUCT ' FAILURE -
,

'

i

- PhRTICULATE '.

B' ASISACTIVITY. . y

. .. . ~ SENSITIVITY'

,

y ,- '.. .'9
~ .

+

'

J ', _

,-
. .

STACK MECHANICAL 2 GM TUBES 10-105 pgoggc3tc,g -INSTRLME'iI AS POSTED -6 NONE
'

CAS EQU . MENT CPM *E ST * FAILURE ARGO ',

,

NT~ ~~

BASIS
,

ACTIVIT?.
-

? GASEOUS ' SENSITIVITY
' ~

. .

-

. . . ' . .

STACK MECHANICAL GM TUBE 10-105 UNDERGRdUND- INSTRUMENT AS P% TED RESTRICTED NONE

PARTICULATE EQUIPMEVr CPM EXMAUSTr._ ; .FAILUR,E AREA
ROOM DUCT UNIDENTIFIED

ACTIVITY , BASIS GROSS MPC
-

' PARTICULATE SENSITIVITY (3x169 uCi/cc),

$_.
*

|
-

. - . .

.
. ..

p{<- - - - , , &~. , m s. %;-.orw -
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OP #26 4/82 E?:~.JZ.T MCI;ITC3 CALIBEATION CFECK
,

-
i .

I

-
.:

' -

'

PERF0EED BY . QUART:'n "
:

.

INSTRUM3'TS USED DATF,
-

, . . .

i
-

_.
~ -

.

MOI!ITCR ' TIT CCi:';T3 SCALEP P''
~

T.UL F.H LAPKS
*

. IMDI JAT ',3 CFr rJLSER -

d

EELDILO AIF -

- .

.

. .

. . . " . . _ . -- _ . _ . _ . . . _ _ _ _ . . _ . ._

BUILDII;G FART,
_.. _ . _ _. _ . . . , . . -_

: -

- : .. e. .. .g-- - - _ _ . . . . _ . . . - . . ._ . _. ,- _ _ _ _ . .._ _ ._._. __ . - -~ ._- .__

PRIMAPY '.uT8. ?'r -' *

-. .
_

.

,

. . .

'
STAOK GAS -

. .. ,
+-

>

.
_.

..

.

STACK PART. , . .
* - ~

. .

..

' . '- _l.

'

I2UT 'to 'u13 nur.ber. -

, . .

Counts .ctual reading at time c ilibratior. perforned. - -
.

i

TAT T: P'F.3"% Puts ou+ 3600 CI7i, indicated vill be vgy close to this.
/ '. sl' '. '. ,s * 1'.i.'**'=.' 'r ? TiU 3. C:d13RATIOII.~ "' '- ' ' ' ' '

, in v "e'r..~. . ' n. n. 'L I . ' r."A l . - G A "2 .r. ,,J es,~1 .m r ; -

6 .. d . es . a - - . --

.

4 .

W

. . ,
,

-
.

- .

.6 *

. ' . . . . . ' <
.

4

.

M

.

W g. 6 4

On

I p. ' If",
'
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OP #26 4 /82 '

,

AREA MONITOR CALIBRATION CHECK
-,

*

QUARTERPERFORMED BY
,

_
,

'

INSTRUMENTS USED
'

DATE
S

. :

SOURCE USED
.

- -

.

- ~

8.
, , .

,

_, - . -

.

mr/hr nr/hr METER
~

. REMARKSMONITOR
actual mr/hr INDICATED ,

*
.

#

'| NEUTRON 1
- - a

t * *

f _
,

NEUTRON 2 - * ''

,

~

. *. ,
- -- - - - - - - - - .

- = ..
,

, _ . - .,

t

: NEUTRON 3
.

?'
-,c .

-.

'
.

3 "
. -

-

}
.,

,

i . . ,
-

:
_

"'
BRIDGE

. .
2.

- .

.

- ..

~ '

PUMP ROOM ,
-

. .
.

.

,. _,.
t ' -

e

HOT CELL .

*
, . ._.

cir/hr ACTUAL is the rate in the vicinity of the detector.'as read on the meter 'used for the calibration.
REMOTE METER AND RECORDER INDICATIONS WILL BE CHECKED AS PART OF THIS. CALIBRATION.

. _

e S a. p

. . ,_ . . ,

Y' . ." q

.

. (

* *

D

_
.-

.

& m 6

;
. - - - ,

. . .

- -

. - ,- .x.. s. -,

, , ~ . . , ,
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OP #26 $2 -

AREA AND EFFLUENT MONITOR OPERABILITY CHECK
.

.:j

Performed by Dater.

Pidser used

Source used

ALARMS j OPERATING
'HIGH IDW , PROPERLY

MONITOR YES NO YES NO I YES NO C(MMENTS
} -

!
Neutron 1 ' ' *

*

Neutron 2 ' |
-

- a
-

t ' ' , -,

Neutron 3 * <* i .
-

' *

'j s. '

..' .

Bridae ' ,

6' '.

' ' ' l. ' ', .

?
.

' * 'J t Cell I 'O-' 'e '
, .

.

'
' '' '

., e

Pump Room ''
,

.1 i i
r

,
. . . 6 i. , :.,

,

lok L. B. R- '.,

. ,

e !
6

.
',

Stack G.as
. , . .. .

*-

~~ d *
. . . '

-

.

.Stack Particulate - .

BuiIdina Air *

Building Particulate

Primary water c

+;

l'
CONTR')l,. Fi]NCTION CHECK 7-

CONTROL FUNCTION
_ HONITOR/ FUNCTION YES NO COMMENTS

Control Deck Lights
Bridg2

Ganna Deck Lights

Hot Cell Interlock

[r,uildina Air Datoper

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

-
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OPERATING PROCEDURE #26

Effluent and Area Monitor Systems
,

aA& . /.s u / ~
'

Administration V Date,
* '

,. A

4 9

', ,t' ' '- .
, , ,

-
_ ,

. o c-

S{ j' h b*# / ' *

Operatiods '' '/ {- ' Dat e. . _ .

' '
,

*#
'+ ', i !.. .

' '

Typ , ,'s, .g
'

i,s- i t , ,,i ,,,

M

,''''.t. .
-

.. .. .

' '
,, -

.
, , .. ,

'
.

''

, |' ( k. i , p- 3 an _ J_4/kle k :_.,' ", ~.-
i - - -

.i i i,,. ., , .

'% -

.
'

'Radiation (rotection '

'D. ate .
,

- -,,,. .. ..
,

'| *
' * s

. . . t , e 9
.
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e
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SUGMlfte CMT PcAMAT C Tiet MPORiins C# RECORMS
PER$0sNEL ise0Lt 800Y tAPOSURE5 FOR CALENDAR VEAR 19[jj7' ). -

I

..--r,. . , .
a- I

LicenseeResorting(Ree& Address) leC License no(s).
,

State University of k w York at Buffalo
helear Science and TccheoloRy Facility SNM-273, R-77

~ Retary Road
.

"- Ya rl' 1/* Nh f fat'; i-

IF PER$0nhCL MDRITORING WAS NOT REQUIRE 0
,

O DuRius TMC ftAll. CHECE THIS BOR.
;**

OTWElhi!M . COWLETE THE F0LLOW!Ist TAettt

Annus1 Whole Body Dese number of Individuals*

R nees * (Rams) la tech Reneei

[68Ito Measur.ble Essesure
128lisasurable (spesure Less Than 0.100

5.

0.100 -- 0.250 ,

6-

i.
0.250 -- 0,500

30.900 -- 0.750
1

9.750 -- 1.000
'l

1.000 - 2.000
1

2.000 -. 3.000
1

3.000 .. 4.000

4.000 - 5.000

5.000 -- 4.000

4.000 -- 7.000

7.000 -- 6.000

j.000.. 9.000 _

--

3.000 .- 10.000 .

10.000 - 11.000 .

11.000 -- 12.000

>12.000

Total number of individuals resorted _l18 (includes
Bio classes).

The abe.e inform.tton is subaltted for the total neber of individuals for whom
personnelmonttertagwas(checkone):

0 ,"e'."'.'''''''' '' ''' '' '''(*-) '' '" ''" '* "(*) '"" "' '"' ' " '"* '. ,

*

@ provl&4 during the c. lender her.

.in. . .i ..i es ...ai, e .i te ti,e ..ii.s'se,.r.iin, e.,oso,e r.n.e. si,.ii
cereportedinthehlgherrange,

s

Report prepared by: M (716)831-2826
..

ttr.' i

, - . - _ _ - . . - . - --i
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* TABLE 4

SUNYAB Fersonnel External Radiation F.xposure Sunenary |$~f9
,

ANNUAL WHOIA DODY - NUMBER OF INDIVIDUALS IN EAQi RANCE
DO6E RANGE (Rosas) CAMPUS * NSTF SIAFF ** NSTF PROCESSING

No Measurable Exposure 303 65 0

Measurable Exposure Less San 0.100 37 56 1

0.100 - O.250 8 4 0

0.250 - O.500 0 7 0 '

O.500 - 0.750 1 0 0

0.750 - 1.000 0 1 1

1.000 - 2.000
, , ,

0 0 2
_

2.000 - 3.000 0 0 1

Creater than 3.000 0 0 0

TOTAL NO. OF INDIVIDUALS REPORTED 353 133 5

* Includes Students and X-ray User Accounts

** Includes Special Projects and Public Safety Accounts

'
TABLE 5

SUNYAB Personnel Internal Radiation Exposure Stannary |979

ANNUAL THYROID DOSE RANGE (Reuns) NtMBER OF INDIVIDUALS IN EACH RANCE

No Measurable Exposure 20
,

Measurable Exposure Less han 0.100 15

O.100 - 0.250 2

0.250 - 0.500 7

0.500 - D.750 5
. . . . ,_

0.750 - 1.000 0

L.000 - 2.000 0 -

2.000 - 3.000 - 1

Creater than 3.000 0

TOTAL No. OF INDIVIDUALS REPORTED 50
,

-

w

i'
b

- 19 - e
.

. . . ._ _ .._._- _ __ _%._.__.
. _ _ -
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TABII.1 - A~

i
NS17 Personnel External Radiation

1

EMPosure Summary - Calendar Year 1980 ' |-

\.:
,

*'
.

?'

. . _ . _ NLHBEll 0F INDIVIDUALS IN EACH RANGE ;

Isotops Public . !
_ _

| ennual Whole Body Dose Ranae NSTF Production special safety |
(Rems) Staff Staff Projects Officers Visitors Tours

No Measurable Exposure 10 14 64 908 150
'

Meesurable Exposure Less
than 0.100 5 1 9

.

.

0.100 0.250 8
.

O.250 . O.500 4 1 j

0.500 . O.750 1 ..

0.750 1.000 1 1

1.000 - 2.000 1 2
._

2.000 - 3.000

Greater than 3.000
................................ ........ . . . . . . . . . . . . . . ,.......... ........... ........... .........

,

4r

Total ntsnber of
Individuals Reported 30 4 15 73 908 150

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

.

e .

e

7

*

.

A-4 e

-._ -.-Qm s_q=w-p _

A

, - . _ _ . , _ - - ,*, . y - __ , ..y --
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NSTF Personnel External Radiation Exposure Summary
Calendar Year 1981

_-__________ . _ ___ _ _____ . _ _ _ .. _- _________

NUMBER OF INDIVIDUALS IN EACH RANOE
_ __ __ ___ ___ __ ______.__ _ __ _ __ _

ANNUAL WHOLE BODY ISOTOPE PUBLIC,

DOSE RANGE (REMS) NSTF PRODUCTION SPECIAL SAFETY VISITORS TOURS
STAFF STAFF PROJ OFFIC.'

_ __ ___ ____ _ __ _-- ____ ___ _ _ _ _ ____ __ _

None measurable 5 0 5 53 827 721
Measurable <0.100 4 0 3 4 0 00.100 - O.250 5 O O O O O
O.250 - 0.500 3 1 O O O O
O.500 - 0.750 2 2 O O O O
O.750 - 1.000 1 O O O O O
1.000 - 2.000 O 1 O O O O
2.000 - 3.000 O O O O O O

> 3.000 O O O O O O

TOTAL No. Reported 20 4 8 57 827 721
_ _ ___ _____ ____ __ __._ _ ___ _ _ _ . _____ _ _ __

N3TF Personnel E>. t o r na l Radiation Exposur e Surnmar <

Calendar Year- 1982
. . - - . . _ . . _ . . . . _ . . _ . . . . . _ . - . . . . . . . . . . _ _ . _ . . . _

NilMDFR OF I NDI VI DUAlf. IN l'((H RANGE
. - .

j ANNUAL WHULE DODy I LU i UF L PUBLIC
| DOOC RANGE (REMS) N ';T F PRODUCTION SPECIAL SAFETY.

, t.TAFF STAFF PROJ OFFIC.
| ...... . _ - . .. -_ ___ _ __

None measurable 1 0 4 51
Measurable (0.100 2 0 7 3
4.100 - 0.250 T- 0 1 1

U.250 - 0.500 7 1 6 O
O.500 - 0.750 3 C 0 0
O./50 - 1.000 1 O O O
1.000 - 2.000 O 3 0 0
2.000 - 3.000 O O O O

. 3.000 O O ,O O
'

| TOT'AL No. Reported 17 4 11 55
1 . . . ..- . --_ _______ __ __ -_ _- _ ___- _____ _. --_

i

. - . . . . , . . - .......%
__ - . _ _ _ _ _ _ _
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TABIE V

SUMMARY OF 1978 AfR RE EASES

MAX CORICEtERATION AVG ANNUAL /. OF

TOTAL Ci AT POIKr OF RE MASE CONCENTRATION l'ERMISS! HIE

REI m ED (uCi/ml) (uCi/m1) L1 HIT *
NUCLIIE

Routine Releases _
2 6.2 x 10-5 2.60 x 10-6 5.5 x 10-I

Powerhouse Stack Ar-41 2.09 x 10

1.1 x 10*6 2.64 x 10-7 2.3 x'10-2
Building Stack Ar-41 8.85

Butiding Stack Cs-138 6.18 x 10~2 1.4 x 10-8 7.60 x 10-!0 2.1 x 10-4

Non-Routies Estegggg,

9.0 x 10-5 2.95 x 10*8 6.3 x 10*l
Ar-41 2.4

1.25 x 10-5 5.6 x 10-8 1.54 x 10-13 1.7 x 10-7
Au-198

3.90 x 10"': 8.1 x 10-8 4.80 x 10-12 1.0 x 10-6
Br. 82

1.40 x 10*4 4.8 x 10-8 1,72 x 10-12 7.4 x 10-7
Pd-109

4.49 x 10-5 . 6.6 x 10-10 5.52 x 10-14 3,9 x go-8
Cs-138

* Based on Technical Specifications

j
-

t

's

,|',,

|10. --

|*

|

I
1

|

.

** *-e ..- _
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TABLE VIe

*
SIMMARY OF 1978 LIQUID WASTE REfEASES

J

.

MAX CONCENTRATION AVC ANNUAL 7. O F

TOTAL Ci AT POINT OF RE12ASE _ CONCENTRATION MAX PEmISSIBLE
NUCLIDE RELEASED (uct/ml) (uct/ml) CONCENTRATION

_

-8
Ag-110m 9.3 x 10' 1.57 x 10' 5.37 x 10 5.97 x 10'3

Co-58 2.3 x 10 3.69 x 10 1. 31 x 10-8 3.28 x 10~4~3 -6

Co-60 7.2 x 10 1 x 10' 4.19 x 10~0 4.19 x 10'
~

Cs-134 4.6 x 10' 7.46 x 10" 2. 6 8 x 10-10 8. 93 x 10 -5

I-131 5. 4 x 10 1.14 x 10' 3.12 x 10'' 5. 2 x 10-4 ~3

La-140 7.9 x 10'' 1.68 x 10' 4. 6 x 10' 6.57 x 10'

Hn-54 1.3 x 10 1.14 x 10 7.26 x 10'' 1.82 x 10''~3 -6

-2 -5 -8 *I
Sb-124 1.5 x 10 3.14 x 10 8.61 x 10 1.16 x 10

Unidentified
Beta 1.5 x 10'3 3 x 10 7.5 x 10"7 8.33 x 10'I-6

.

TOTAL VOLIINE RELEASED IN 1978: 51,822 gallons

-2
TOTAL CURIES RELEASED IN 1978: 3.73 x 10

o
Af ter dilution by Sanitary Sewer

.

9
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TABLE 6
.

Stannary of 197'9' Air Releases
.

I

MAX CONCENTRATION 7. OF
'IT)TAL Ci AT POINT OF REIZASE CONCENTRA" ION PERMISSIBLE

_ _'" T LIDE RELEASED (uCi/ml) (uci/m:.) LIMIT.

Foutine Releases
,

2?owar House Stack Ar-41 2.54 x 10 5 x 10-5 -6 0.673.44 x 10
1 -6 -7luilding Stack Ar-41 2.85 x 10 1.4 x 10 4.23 x 10 0.075

'ower House Stack Cs-138 1.25 x 10'I 1.5 x 10 1.6 9 x 10'' O.0003
-8

4

Non-Routine Releases

(Powsr llouse Stack) ,

.r-41 (Ges) 1.09 9.24 x 10'' 1.47 x 10 3.6 x 10-8

-5 -8 -3.u-198 (Particulate) 4. 06 x 10 2.25 x 10 5.49 x 10'I3 5.49 x 10
-4 -2 -3.r-82 (Particulate) 2.03 x 10 9.18 x 10' 2.75 x 10 6. 88 x 10
-5 -2 -3d-109 (Particulate) 8.71 x 10 4.84 x 10' 1.18 x 10 5.9 x 10

hmissible Limit Based on Technical Specifications

l'armissible Limit Based on Maximum Pemissible Concentrations

.

Y

a

$

.
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TABLE 7

Summary of 1979 ' Liquid Weste Releas'es *

MAX CONCF.NTRATION AVC ANNUAL 10F
10TAL Ci AT POINT OF RELEASE CONCENTRATION MAX PERMISSIBI.E

NUCLIDE REI2ASED (uct/ml) (uci/et) CONCENTRATION
_.

No-22 1.61 x 10' 3.09 x 10' 9.36 x 10'I 9. 4 x 10
-6

-9 2.4 x 10''
Mn-54 1.67 x 10'3 1.57 x 10 9.71 x 10

-6 -8
Co-58 2.47 x 10'3 2.25 x 10 1.44 x 10 3. 6 x 10''

Co-60 1.13 x 10 9.23 x 10'0 6.57 x 10 6.6 x 10'3-2 -8

-5
2n-65 2.76 x 10'' 3.83 x 10" 1.60 x 10'' 5.3 x 10

-2-2 4 ~

As-110m 2.53 x 10 4.80 x 10 1.47 x 10 1. 6 x 10
-8 ~3

sb-122 4.12 x 10' 1.6 3 x 10' 2.39 x 10 3.0 x 10

Sb-124 6.94 x 10'' 9.61 x 10' 4.03 x 10'' 5.8 x 10''
-5 -10

I-131 3.5 x 10 6.73 x 10'0 2.03 x 10 3.4 x 10'
-10

La-140 1.09 x 10'' 1.88 x 10' 6.34 x 10 9.1 x 10'

Unidentified -5 -8 -2
Beta 5.48 x 10' 1.05 x 10 3.19 x 10 3.5 x 10

-.

; total volume Released in 1979 = 24,280 gallons
! -

Tctal curies released in 1979 = 5.15 x 10-2
i

i

* After Dilution la 8anitary Sewer

*
.

,
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TA3 4 3 - A

!
S - -ry of NSTF Liquid Waste Releases - 1980 .

MAX DAILY CONCENTRATIONS 4T POINT OF REIZASE AVERAGE ANNUAL CONCENTRATION
I

TOTAL Ci
NUCLTIS REIIASED uCi/mi 7. of MPC uCi/m1 % of MFC

l

-5~3 6.64 x 10'' 1.3 x 109.16 x 10'' 2.42 x 10'' 4.8 x 10
Cr-51

3.11 x 10'3 4.81 x 10'' 1.2 x 10'I 2.25 x 10'8 5.6 x 10'' ,

f

Ma-54
-8 ~3

co-58 8.76 x 10 1.64 x 10' 4.1 x 10'I 6.35 x 10 1.6 x 10~3
,

Co-60 1.82 x 10 2. 72 x 10' 2. 7 1.32 x 10' 1.3 x 10'-2
'

-2 6.48 x 10'' 2.2 x 10"8.94 x 10'' 1.54 x 10 5.1 x 10
i Zn-65
| -2

Ag-110m 2.05 x 10' 3. 68 x 10" 4.1 1.49 x 10' 1.7 x 10
-7 -2

Sb-124 3.66 x 10 3.65 x 10' 5. 2 2.65 x 10 3.8 x 10-2

2.7 x 10'7 4.5 x 10'3-2 9.31 x 10'I 1. 5
*

1-13 1 3.73 x 10

4.7 x 10'I 9.42 x 1 1.4 x 10'31.3 x 10'3 3.28 x 10'

La 140

! Ba-140 5.01 x 10 1.33 x 10 L 7 x 10"I 3.63 x 10" 4.5 x 10'3~4
.

'
-5 -8 -2Ifnidentified .,

9.89 x 10'3 1. 56 x 10 17.3 7.17 x 10 7.9 x 10
Bets

1 .After dilution by the Sanitary Sever flow rate of 100,000 gal / day

2 Based on 10NYCRR16-A, Table 4, Schedule I, Column 2, Maximus Permissible Concentrations (MPC's)

| 3 Obtained by dividing the total Curies released by the annual sewer volume

>

TOTAL VOLLME RELEASED IN 1980: 23,027 gallons ,

TOTAL CURIES RELEASED IN 1980: 1.38 x 10*I (13.8% of Maximum Permissible Limic) ,

i

|
'

.
- .

F
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FABLE 2 - A
.

Sursnary of NSTF Air Releases - 1980

.

AVERAGE MAX REIIASE RATE MAX ANNUAL RELEASE RATE
MAX CONCENTRATION ANNUAL 7, OF % OF

TOTAL Ci AT POINT OF PIIZASE CONCENTRATION PERMISSIBM PEEMISSIBI2
I INUCLIDE artJAmun uti/mi uC1/ml curies /sec LIMIT Curies /sw LM

Routine Releases '

j-

-5Power House Stack Ar-41 4.81 x 10 5.1 x 10 6.51 x 10 1.5 x 10 1.22 1.5 x 10 1.27
~

"

~7 ~7 -2Building Stack Ar-41 8.88 5.6 x 10 1.33 x 10 1. 6 x 10'' 1.3 x 10 2.8 x 10'I 2.3 x 10-2
- ,|

Power House Stack Cs-138 8.53 x 10'I 5.9 x .0 1.15 x 10 1.7 x 10 2 x 10'3 2.7 x 10'8 3 x 10'3 b
-8 ~8 ~7

\

~
T

Non-Routine Releases *

(Power Bouse Stack)
. . i.

'
'

j
Ar-41 (gas) - 1.34 x 10 9.3 x IC' 1.81 x 10' 2.7 x 10'' 2.23 4.2 x 10' 3.5 x 10 gj-2

.-_
_ -

-

---

Au-198(Particaiste) 1. 26 x 10 7.0 x 10' '1.71 x 10 2.0 x 10 6.7 x 10 4.0 x 10-12 1.3 x 10'0 |
-12 -2

.

-6 -8 ~13 -8 -8Br-82 (Particulate) 9.00 x 10 1.5 x 1: 1.22 x 10 4.3 x 10 3.6 x 10'' 2.9 x 10'I3 2.4 x 10

8 *IN-109 (Particulate)~ 8.8 x 10 1.03 x ' i 1.19 x 10 3 x 10' 4.9 x 10'' 2.8 x 10' 3 4.7 x 10

K-42 (Particulate) 4.1 x 10'3 1.2 x 1r 5.55 x 10'II 3.4 x 10 1. 6 x 10'1 1.3 x 10 6.2 x 10
-5 -5 -10

-5 -8 -12 ~8Cu-64 (Par,ticulate) 5.4 x 10 g , 39 7.31 x 10'I3 1. 3 x 10' 6.2 x 10'' 1.7 x 10 8.2 x 10 ){

,)1 Parmissible limit based on technical specifications '

1

L
,

A-6 '

i

I:
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/ TABLE 2-A
Summary of NSTF Air Releases - 1981

/ :.-- *--_----- ..--- ---- _ ---- n --------------------------_-_

AVE ANN. MAX. MAX REL RATE ANNUAL RATE'

NUCLIDES TOTAL CONC CONC -------------- --------------

RELEASED Ci uCi/cc uC1/cc C1/sec % Lim * C1/sec % Lim.
_---------- ------ -------- ------ ------- ------ ------- ___---

Routine Releasess
Buildine Air

(Ar-41) 1.2E1 1.79E-7 7.OE-7 1.49E-6 1.1E-2 3.8E-7 3.2E-2
Stack Oas

(Ar-41) u?.6E2 3.64E-6 5.3E-5 1.49E-4 1.1 8.2E-6 6.9E-1
Stack Part,

e'

(Cs-138) 2.OE-2 2.86E-10 2.OE-9 5.67E-9 5.5E-5 4.5E-10 7.1E-5
Non-Routine Releases:

lPowerhouse Stack
Ar-41 (eas) 8.5E-1 1.19E-8 1.9E-4 5.35E-4 3.8 2.7E-8 2.2E-3
Au-199(Par) 4.7E-4 6.62E-12 7.6E-7 2.11E-6 7.5E-2 1.5E-11 6.2E-6
K-40 (par) 2.3E-6 3.25E-14 1.4E-8 3.89E-8 9.1 4.4E-13 1.OE-5
I-128 (Par) 1.4E-7 1.oFF-13 8.2E-8 2.28E-7 2.2E-3 7.4E-14 8.2E-9

e Permissible limit based on Technical Specifications.
,

TABLE 3-A
Summary of NSTF Liquid Weste Releases - 1981

. -- -- _----- ------ -- -_------ -- . --- ...--_-__ _-

MAX. DAILY CONC AT
POINT OF RELEASE e AVE ANNUAL CONC ***

TOTAL C1 '---------------------- --------------------

NUCLIDE RELEASED uCi/mi % MPCee uCi/mi % MPC**
------- -------- --------- ---------- --------- ---___ .

H-3 6.33E-3 7.60E-6 7.80E-3 4.59E-8 4.59E-5
Na-22 3.46E-4 5.42E-7 5.42E-2 2.51E-9 2.51E-4
Cr-51 9.29E-4 2.46E-6 1.23E-5 6.73E-9 1.35E-5
Mn-54 4.11E-3 3.81E-6 9.53E-2 2.98E-8 7.45E-4
Co-58 1.OOE-2 6.51E-6 1.63E-1 7.25E-8 1.81E-3
Co-60 2.10E-2 1.90E-5 1.90 1.52E-7 1.52E-2
Zn-65 8.89E-4 1.29E-6 4.30E-2 6.44E-9 2.15E-4,

|
Se-75 1.95E-4 5.16E-7 5.73E-3 1.41E-9 1.57E-5
As-110m 2 21E-2 2.16E-5 2.4 1.60E-7 1.78E-2

l Sb-124 6.97E-3 6.77E-6 9.67E-1 5.05E-8 7.21E-3
I-131 S'.35E-4 1 28E-6 2.13 6.05E-9 1.01E-2 ,

l La-140 3.96E-4 1.02E-6 1.46E-1 2.67E-9 3.81E-4 -

[ Unident. )
beta 2.02E-2 1.67E-5 18.56 1.46E-7 1.62E-1i

* After dilution by the sanitary sewer flow rate of 100.000 s/d
| ** Based on 10NYCRR16-A. Table 4, Sched I, Col 2, Max Perm Conc.

***Obtained by dividins total Ci reteased by annual sewer flow
e

TOTAL VOLLNE RELEASED IN .1981s -34,455 sallons
'

TOTAL CURIE 8 RELEASED IN'19918 9.43E-bk9.43%ofMaxPermLimit)
i

%

RPD Annual Report 1981-82 A-3 '
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State * University of"New York at Buffalo
Radiation Protection Department
Prosram UPSTACKS -

,

NSTF AR00N-41 AND Sli21-138 AIR RELEASES FOR 1991
J

~

POINT OF RELEASE
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

BUILDING STACK STACK
AIR OAS PARTICULATE UNITS
._ _ ___ _ __ _______ ___ ____ _____

|

Nuclide Arson-41 Arson-41 Cesium-138

Total anc9nt 1.1E+01 2.6E+02 3.5E-02 Curies

Maximum valuess ,

concentration 7.OE-07 5.4E-05 4.OE-09 uCi/cc

rate 1.5E-06 E-04 1.1E-08 Ci/sec

limite 1.2E-02 . 2E-02 3.OE-05 Ci/sec

% of limite 1.2E-02 1.3E+00 ~.AE-02 percent

' Annual averase ,

concentration 1.7E-07 3.7E-06 4.9E-10 uC1/cc

rate 3.6E-07 6 4E-06 1.1E-09 Ci/sec

1imite 1.2E-03 1.2E-03 3.OE-06 Ci/sec

% of limita 3.OE-02 7.OE-01 3.7E-02 percent

.

Monitor sensitivitiess

JANUARY 1 - 1.7E-09 3.OE-09 7.6E-13 uti/cc-CPM

2.5E-09 2.7E-09 7.6E-13 uCi/cc-CPMAUOUST 1 -

__ ___ ___ ____ __ _______ _ _

Additional datas
365 daysPeriod included in calculations =

= 0Number of transient releases
5411.45 hoursTime of reactor operation =

= 5733 hoursVent 111ation system ON _

Stack flow ratess ,

7.65E+09 cc/hrBuildine air =

1.02E+10 cc/hrStack (vent. ON) =
.

4.25E+09 cc/hr'*
Stack (shut-down) =

,

* = Permissible limit based on NSTF Technical Spec,1fications.

'
. r
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$ t.s t . IJn i v:$ r". i t v of New Yor k at Duffalo
Radia t ion Pr (.tec t iori Depar t ireo ri t

P o u r..n. UrGTf CI'*:.

NSU (.hhull 41 ANLi CEGIUM-138 AIR REl.EAF.EC l'Ol< 190.'
......_,.'a..__............._-.._..__.....

. . .

l'OINT OF hl'LI.ASE
. ..... ...... . . .-.. _... ... . . . . . . . . . .

DUILDING S~ LACK GTAG
AIR GAG PARTICUL. ATE ' Jill P

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

liueItd+ Arson -41 Ar con- 41 Cestum-1Jn

Total amount 6.OE400 1.6E402 2.4E-O? Cui i e s,

Maximum values:

r. o n. e r. t r. r i o n G. 6E--07 S.2E-OS 3.OE 69 niie<.

rato 1.2E-06 1.5E-04 8. 4 E -u ~e if t . > c .

1 : n. i t* 1.2C-02 1. 2E -02 ':. OE- ou iaf ,.

*/. . . f 11mit 10.OE-03 1.2E+00 . . OE -n 2 ...t'

fin n u.i l ov ,noo

..uneerst r e t 1 on 8.9E-08 2.2E-06 .3E-Jo oi .,..1

c.6 t o 1.9E-07 5.1E-06 7.OE--10 ii ..

limite 1.2C-03 1. 2 E- 03 3. OD-06 i .. .

*/. v t- Ism t* 1.6E-02 4.3E-ol 2. 6E -02 e.i. i. I

Moni t or s e n s> i t i v i t i e s :

. JANUARY 1 2.5E-09 2.7E-09 D. 6E-- 13 us i/.. . its
--

.

FEDRUARY 28 - 1.2E-09 1.7E-09 5.6E-13 o . : / c c -CPMr
_ _ _ _ . . _ _ - _ _ _ _ . . - . . _ _ _ . . . . . _

Additional data:
Period included in calculations 365 cf . i . <-=

Numt or of transient releases 229a

Time of reactos operation 5S44.2U t.our t=

Ventillation system ON 6'M 1 huut aa

Stack flow rates: .

Bu21 dinsi air = 3 7.6SE409 << tir
Stack (vent. ON) 1.02E+10 ' liu -

Gtack (rhut-down) 4.25E+09 <( hr=
,

..._.._..__________,.,___________.i._._____.. . . . -
.

Permissible limit based on NSTF Technical $Pecific.ttirnr.is a

.

. G-

I

f

b
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State Univers2tY of New York at Buffalo*

NYSDH RADIOACTIVE MATERIALS LICENSE # 1051
Summary of NSTF Liquid Waste Releases - 1982

________________________________________________________..________
MAX. DAILY CONC AT
POINT OF RELEASE * AVE ANNUAL CONC ***

TOTAL Ci -------------- ------- - - - - - - - - - - - - - - - - - - -

NUCLIDE RELEASED uCi/mi % MPC** uCi/ml % MPC** ,

_______ -___-___ ______--- __________ _________ ____..____

H-3 4.02E-3 1.06E-5 1.06E-2 2.19E-8 2.91E-5
Na-24 1.53E-3 4.05E-6 6.75E-2 1.11E-8 1.85E-4

'

Cr-51 7.04E-4 9.95E-6 1.99E-2 0.10E-8 1.02E-4 '

Mn-54 2.98E-3 6.08E-6 1.52E-1 2.16E-8 5.40E-4
Co-58 1.4.E-2 1,90E-5 4.75E-1 1.02E-7 2.55E-5

Co-60 1.31E-2 2.03E-5 2.02 9.49E-8 9.49E-3
As-110m 2.76E-2 3.10E-5 3.44 2.OOE-7 2.22E-2
Sb-124 8.63E-3 1.66E-5 2.37 6.29E-8 8.99E-3 ,

I-131 4.39E-3 9.44E-6 15.7 3.1CE-0 5.30E-2 ;

Unident.
beta 3.03E-2 4.05E-5 45.0 2.20E-7 2.44E-1 '

...__________________________..____________________________________
TOTAL VOLUME RELEASED IN 1982: 20,375
TOTAL CURIES RELEASED IN 1982: 1.14E-1 Ci (11.4% of Max. Perm. Limit) .

<

* After dilution by the sanitary sewer flow rate of 100,000 o/d
** Based on 10NYCHR16-A. Table 4, Sched I. Col 2. Max Perm Conc.
***Obtained bY divid1ns total Ci released bY annual Sewer flow

.
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State University of New York at Buffalo.

Radiation Protection Department

'

Summary of Radioactive Waste Disposal,

Licenses 1049, 1051 and R-77
-

--------__---------__---------__-----------_--------_ -_-__
Total Total Number

-Fiscal Volume Activity of
'a.

Year LGV ANM DRY LIO Cu.ft. Curies Shipments
- - - - - - - - _ - - - _ - - - - - - - - - - - -------__-__--__--____--__----_--

1978 473 67 190 15 5625 3.375 5

1979 236 34 95 30 3027 8.38
'

3

1980 389 120' 46 76 4733 3.70 4,

1981- 243 54 160 57 2849 3.72 3.

1982 ' 1 30 , 30 0 458 .O.333 1'
-----__------_---____--___---__---_-__------_---_-_-----___
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1.0 Definitions !

1.1 Channel Calibration - A Channel Calibration is an adjustment of
the channel such that its output corresponds with acceptable *

accuracy to known values of the parameter which the channel
measures. Calibration shall encompass the entire channel,
including equipment actuation, alarm, or trip and shall be deemed
to include the Channel Test.

1.2 Channel check - A Channel Check is a qualitative verification of
acceptable performance by observation of channel behavior. This
verification where possible shall include comparison of the channel
with other independent channels or systems measuring the same
variable.

1.3 Channel Test - A Channel Test is the introduction of a signal into
the channel to verify that it is operating.

.

1.4 Control Blade - A neutron absorbing blade used to control core
reactivity but is not magnetically coupled to its drive unit.

1.5 Control - Safety Blade - A neutron absorbing blade used to control
the reactivity of the core. A Control-Safety 111ade in magnetically
coupled to its drive unit allowing it to perform the function of a
safety device when the magnet is deenergized.

4

1.6 Experiment - An Experiment, as used herein, is any of the following:

a. An activity utilizing the reactor system or its components or *

the neutrons or radiation generated therein;

b. An evaluation or test of a reactor system operational, sur-
veillance, or maintenance technique;

.

c. An experimental or testing activity which is conducted within
the confinement or containment system of the reactor; or

. ,

d. The material content of any of the foregoing, including
structural components, encapsulation or confining boundaries,
and contained fluids or solids.

1.7 Experimental Facility - An Experimental Facility is any structure
or device which is intended to guide, orient, position, manipulate,
or otherwise facilitate a multiplicity of experiments of similar
character.

<

1
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1.8 Explosive Material - Explosiva Materisi is any solid or liquid
which is categorized as a Severe, Dangerous, or Very Dangerous
Explosive Hazard in " Dangerous Properties of Industrial Materials"
by N.I. Sax, Third Ed. (1968), or is given an Identification of
Reactivity (Stability) index of 2, 3, or 4 by the National Fire
Protection Association in its publication 704-H,1966, "Identifi-.

cation System for Fire Hazards of Materials", also enumerated in
the " Handbook for Laboratory Safety" 2nd Ed. (1971) published by
the Chemical Rubber Co.

1.9 Fast Scram - Fast Scram is a rapid reduction of the magnet holding
current of the control Safety Blades until the blades fall by
gravity into the resceor core.

1.10 Fuel Assembly - A grouping of fuel elements which is not taken
apart during the charging and discharging of a reactor core.

1.11 Fuel Element - The smallest structurally discrete part of a reactor
which has fuel as its principal constituent. Same as fuel pin.

1.12 Limitina Condition of operation (LCO) - Limiting Conditions for
Operation are the lowest functional capability or performance levels
of equipment required for safe operation of the facility.
(10 CFR 50.36)

1.13 Limitina Safety System Settinas (LSSS or LS ) - Limiting Safety
System Settings are for automatic protective devices related to
those variables having significant safety functions. Where a
limiting safety system setting is specified for a variable on
which a safety limit has been placed, the setting shall be chosen
such that automatic protective action will correct the abnormal
situation before a safety limit is exceeded. (10 CFR 50.36)

1.14 Measured Value - The Measured Value of a process variable is the
value of the variable as indicated by a measuring channel.

1.15 Measuring Channel - A Measuring Channel is the combination of sensor,
amplifiers, and output devices which are used for the purpose of
measuring the value of a process variable.

1.16 Movable Experiment - A Movable Experiment is one which may be
inserted, removed, or manipulated while the reactor is critical.

1.17 Doerable - Operable means that a component or system is capable
of performing its intended function in its normal manner.

i

.
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1.18 operating - Operating means that a component or system is performing
its intended function in its normal manner.

1.19 Permanent Experimental Facility - Those experimental facilities
that would require considerable effort and planning to remove or
alter such as beam tubes, thermal coltann, etc.

1.20 Potential Reactivity Worth of an Experiment - The Potential

Reactivity Worth of an Experiment is the maximum absolute
value of the reactivity change that would occur as a result of
intended or anticipated changes or credible malfunctions that
alter equipment position or configuration.

1.21 Reactivity Limits - The Reactivity Limits are those limits imposed
on reactor core excess reactivity. Quantities are referenced
specifically to a cold core (80 - 1000F) with the effect of xenon
poisoning on core activity accounted for if greater than or equal
to 0.05% delta k/k. The reactivity worth of samarium in the core
will not be included in excess reactivity 1Laits. The reference
core condition will be known as the cold, xenon-free critical
condition.

1.22 Reactor Operation _s_ - Reactor Operation mesna that the control
blades installed in the core are not fully inserted, that the
console key is in the keyewitch, or manipulations are being
conducted in the pool that could affect core reactivity.

.

1.23 Reactor Safety System - The Reactor Safety System is that combination
of safety channels and associated circuitry which forms the
automatic protective system for the reactor or provides information
which requires manual protective action to be initiated.

1.24 Reactor Secured - The reactor is secured when a shutdown checklist
has been completed.

1.25 Reactor Shutdown - The reactor is considered shut down if all
control-safety blades are fully inserted, the console key is removed,
and no manipulations are being conducted in the pool that could affect
core reactivity. When the reactor is shut down, an operator must be
in the facility but not necessarily in the control room.

1.26 Readily Available on Call "Readily Available on Call" shall meAn
that the licensed senior operator shall ensure that he is within a
reasonable driving time (1 hour) from the reactor building. The
licensed senior operator shall always keep the licensed operator
informed of where he may be contacted.
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1.27 Removable Experiment - A Removable Experiment is any experiment,
experimental facility, or component of an experiment, other than
a permanently attached appurtenance to the reactor system, which
can reasonably be anticipated to be moved one or more times during
the life of the reactor.

1.28 Reportable Occurrence - A Reportable Occurrence is any of the
following:

a. Operation in excess of a safety ILnit as set forth in section
2~1;.

b. Discovery of a safety system setting less conservative than the
Itmiting setting established in the Technical Specifications;

c. Operation in violation of a ibniting condition for operation
established in the Technical Specifications;

d. A safety system component malfunction or other component or
system malfunction which could, or threatens to, render the
safety system incapable of performing its intended safety
functions;

;

e. Release of fission products from a failed fuel element; !

f. An uncontrolled or unplanned release of radioactive material
from the restricted area of the facility in excess of applicable
limits;

g. An uncontrolled or unplanned release of radioactive material
which results in concentrations of radioactive materials
within the restricted area in excess of the ILnits specified
in Appendix B. Table 1 of 10 CFR 20;

h. Conditions arising from natural or man-made events that
affect or threatens to affect the safe operation of the
facility; or

1. An observed inadequacy in the implementation of administrative
or procedural controls such that the inadequacy causes or
threatens to cause the existence or development of an unsafe
condition in connection with the operation of the facility.

1.29 Rundown - Rundown is the automatic insertion of the Control-Safety |
*

Blades. |
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1.30 Safety Channel - A Safety Channel is a measuring channel in the
reactor safety system.

1.31 Safety Limit' (SL) - Safety Limits are limits upon important
process variables which are found to be necessary to reasonably
protect the integrity of certain physical barriers which guard ,.

against the uncontrolled release of radioactivity. (10 CFR 50.36)

1.32 Secured Experiment - Any experiment, experimental facility, or
component of an experiment is deemed to be Secured, or in a i
secured position,.if it is held in a stationary position relative +

,,

to the reactor by mechanical means. The restraint shall exert .

sufficient force on the experiment to overcome the expected effects
'

of hydraulic, pneumatic, buoyant, or other forces which are normal
to the operating environment of the experiment, or by forces which
might arise as a result of credible malfunctions.

,

1.33 Slow Scram - Slow Scram is the shutoff of electrical power to the
units providing the magnet holding current with subsequent decay
of the magnet holding current until the blades fall by gravity
into the reactor core.-

1.34 Static Reactivity Worth - As used herein, the Static Reactivity
Worth of an experiment ~ in the absolute value of the' reactivity
change which is measurable by calibrated control or regulating ;
rod comparison methods between two defined terminal posttions '

or configurations of the experiment. For removable experiments,
the terminal positions are fully removed from the reactor and
fully inserted or installed in the normal functioning or intended
position.

1.35 True Value - The True Value of a process variable is its actual
value at any instant. -

1.36 Unscheduled Shutdown - An Unscheduled Shutdown is defined as any <

unplanned shutdown of the reactor caused by actuation of the reactor
safety system, operator error, equipment malfunction, or a manual ,

shutdown in response to conditions which could adversely affect (,
safe operation, not to include shutdowns which occur during

3)
testing or check-out operations.

o
'

1.37 Unsecured Experiment - Any experiment, experimental facility, or ,;
component of an experiment is deemed to be Unsecured if it is not ')
and when it is not secured as defined in 1.32 above. (Secured Experiment).
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