UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C 2056568

MEMORANDUM FOR: Thomas T. Martin, Regional Administrator
Region |

Themas E. Murley, Director
Office of Nuclear Reactor Regulation

Jack R, Goldberg, Assistant General Counsel for Enforcement
Office of the General Counsel

es Lieberman, Director
Office of Enforcement

O REPORT 1-90-006 CINTICHEM INCORPORATED: 1IN
A

INACCURATE INFORMATION TO NRC

1s report concluded that, based on Region I's May 30, 1990 memorandum

r - \ 1 { , Y ~ # .~‘- y N ~ "M 2
Ul report), Cintichem Inc., did not violate the requirements

10 CFR 50,9, Given that conclusion and the fact that the licensee was

cited for the technical violation (exceeding radicactive discharge limits) in

ction Report Nos. 50-54/90-80 and 70-687/90-80, dated March

report 18 considered
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fng 1tem 1s described because 1t may be perceived by the public to
ic health or safety significence. The 1tem did not involve a major
in the level of protection provided for public health or safety;

it 1s not reportable &s an abnorma) occurrence.

ases to_Indian K111 Reservoir by Cintichem, Incorporated
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retention pond which received water from the storm drain s, stem (and which
itself dreined to the Indien K11' Reserveoir) showed no detectable contami-
nation. The NKC monitored the licensee's actions to identify the source of
the radfoactivity, and on January 5, 1990, fullowing the latest in 2 series
of cyclic changes 1n the amount of radicactivity in the storm drain, NRC
Region 1 instructed the licensee to relecse no water from the retention
pona to the reservolir prior to sampling and analyzing the samples to ensure
that no messurable reiease to the reservoir occurred. Until February 9,
1990, no measurable activity was observed in the retentiun pond. On
February 9, 1990, Cintichem reported to kegion I the 1dentificatiun of
several radioisotopes in the retention pond, Al but one were at concen-
trotions thet could be released to unrestricted areas., However, I1-131 wes
present at nearly twice the maximum permissible concentration (MPC) per-
mitted for such releases. Folluwing the discovery of redicactivity 1n the
retention pond cn February 9, 1990, all discharges to the reservoir were
halted. The licensee began pumping the contents of the retention pond to
onsite holding tanks and edditional tanks were brought on site. The
licensee processed this water to remove the radicactivity and transferred
it to another tenk for sampling and analysis prior to discharge downstrean
of the reservoir,

Belween Februery 9 and 16, 1990, a team of speciec)ists monitored the
1icensee's corrective actions, confirmed that the reactor had been shut
down, confirmed the licensee's measurenents of redionuclides in water,
and assured that, after 1ts arrival on site, all 1iquid releases met
re tory Timits. The team also monitored the licensee's actions to
\fy the source of the contamination leaks. A concrete well in a
the gamma pit was i1dentified as a source of the leak to the
retention ponc. A leak was also identified 1n a part of the reactor
coolant system called the hold-up tank.
On February 13, 1950, an NKC Order was fssued to Cintichem requiring
submission of a plan ¢f short and long term actions to correct current
and prevent future leaks,

Subsequently, on February 20, 1990, the licensee informed the NRC that
several discharges, contaminated with 1-131 at about twice the appropriate
MPC and with several other radiofsotopes at concentrations less than MFC,
were made Trom the retention pond to the reservoir on Februa~y 9, 1990,
Subsequent 1o this notification, the NRC 1ssued Confirmatory Action Letter
(CAL) No, 1-90-005 on February 2 1990, which confirmed the licensee's
commitment to (1) stop a1l intentional releases of water from the onsite
retention pond to the reservoir, ) eliminate leakage/seepage from the
retention pond to the reservoir through the discharge pipe, (3) divert all
disc .rges from the retention pond to a discharge puint in the creek down-
stream of the reservoir, but only after sampling and analyses to assure the
radioactivity is below applicable maximum permissible concentrations, and
(4) immeaiately notify the NRC Regfon 1 Office 1f radicectivity 1s measured

in the retention pond abuve background levels or if any unmeasured releasses
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occur, Subsequent to receipt of this CAL, the 1icensee notifieg the
Regfon 1 Office on the evening of February 23, 1990, that elevated levels
of radicectivity (although less than the eppropriate MPCs) were found in
the retention pond and thet, due to heavy reinfall during the dey, the
retention pond had to be discherged to the stream privr to completion of
enelyses, 1n order to protect the integrity of the retention pond., These
relecses were made in accordence with the CAL,

On March 5, 1990, 1n response to the Februery 13, 1990 NRC Order, the
licensee submitted a plan for locating and repairing &11 leaks, and verify-
ing the effectiveness of the repairs, Implementation of this plen would
include verious tests of the 1nte%r1ty of the reactor poul s;stem, repair
a1l ‘dentified leaks, retest of all systems for water leakage, and cevelop-
nent ana installation of a monitoring system or program for the early
detection of leaks in the reactor poul system. As a result of the reacior
shutdown, no new production of radioisotopes was vccurring,

NRC representatives, along with representatives of the New York Stete
agencies responsible for regulating activities at Cintichem involving
radivective material, met with local officials and members of the public
on several occasions to inforn them of the situation at Cintichem. Both
regulatory bodies agree that the releases to the reservoir, though
undesirable, did not represent & hazard to public health and sefety.

After the licensee had indicated that he would be cecomnissioning the
reactor and the hot cells & meeting was held on April 11, 1980, gnvolving
NRR, NMSS, Region I, New York State, and the licensee to discuss (1) devels
opment and funding of & decommissioning plan, (2) aevelopment of & plan tu
repair end use the transfer cenal and gamme pit for removal of fuel, and
(3) curgent actfons under present licenses to remuve loose redicactive
materiel.



Cin ichem Incorporated
Cinti ‘hem Nuclear Reactor

5 MW
1. GENERAL
L1 Reactor Name (AeroBYm) .. ...ovuivie viniinsrsminsseserseisenenins il ey Cintichem Nuclear Reactor (CNR)
e s vt L Y LTTea e AT OO by ol St ettt B oo R-81
o Bl s art smrmmaeed T L TLGCI ST (L o R BT Rt L kv A areloh § EO-54
T e TN el R AN g Cintichem :'.O- :um
Tuxedo, New York 10937.0816 US.A.
Ul RN TOMOPIIND 51351 s v 4308 00 kans ki 66400 AN A vk el e e I AT (914) 351.2121
WO IROROMBETNIIR 1.k r-/ihaiiontha dhads, Cirronsannongevass oo bernienSs v sty b gl (710) 577.2881
AT TRONUOF ONIIION i o'vcii s ik oh s siusnsins Voo s Slointn s dibuts £on s s skivhnabial s ARy T Cintichem Incorporsted
30 ORI OBRIIME . - v hibeiitnn civeesame ¥ 5fians viesomeio oo ntn it oadty s b Cintichem lucorporated
...................................... Wi - Ruzicks, Nuclear rations Man
19 Reactor Administrators liam OMicuh:‘:IkB. Jmn‘OE“': Su’":ig:
Robert A Strack, Reactor Project Ergineer
1.10 Reactor Facility Staff
A ot o e TR T PICETNOS N FORRIEREY SR R g i T 4
b st LT TV O S S TR RN 1%
e. Support ...... B e e AL LT A RS F T T T P SRR U e R s e o 5
d. Normal Number of Personnel n Reactor ContainmentConfinement ... ..., ... .. 12 daytime2 bakshifta
L1l Operations Staff Annual Salary Range
avans o oo L EA TN [ P R B o I e $29,700 44,500
(Operations Supervisor)
W UL INIONOR 1. iyini ot oinadind - dEF0E o1 wbnns betseteh e e e .. $25.500-38,200
S Beslor Maeotor OPIIMIOE ... ivicotsininssiinvenerinnsiose besses bnsos bl i S $25.500- 38,200
B PORTICDPIRIE ..o oiini iy dahr v v s oore St el b e o T oo $22,000-33,000
s iy o AT TISCR VT SRRERT ML Gl PR S e i . ANT Atomics
White Flains, New York
113 Reactor Constructor ................oocuviuiirnessinseinneennso B EREERE A R Ve VR e S e P bk b ee AMF Atomics
White Plains, New York
L4 Organization/Country Supplylng Nuclear TORRBNIORY | (s vvioxibni s pwes il by inionsbrdothne bl o HS.A,

115 Reactor Setting ... Industrial facility. Wooded, mountainous terrain. Low population density in immediate vicinity,
Located within 50 mile radius of New York City.
1.18 Raactor Operating Status

B RCMAEITMRNAT DRI 3510000 suesyoxs dsbuecn sy aivioniosincbosh e bhtay ot be T Septeinber 8, 1951

gl Ao s L LT P N SISOt e s Decomber 19, 1961

¢ OperatingCyele ........................... 14 day cycle (continuous operation except for £-10 hours to refuel)

e Tl POWOPTSOYIIE oo i i chianiBhmms oredovvasos e s intabont ot vy e TLET QLo g A b Lalag Kglprigs o ¢ 7,800

e bt i o 40 L TP TP (oAU N D el i Not spplicable
LRV IRGAMOF ERAUN RO i strtkvinob lrendin ks tinb e ene 450) sl st ena s L i $2.447,000
SR ARAUAS OPREREOY BUIN 110 rinnessiansbonsenessons exitarersissbions ermaseisi Not provided
1.19 Facility Insurance

e RIMEABE |/ ivonoihnirinchonnineenienhengiedissairuabRen et ronsoman s bbb ket o Not provided

W RUMMTTUOIMME .o vvocindevicrevaninssinininisnbnre s it snsssosiosbonn . ot o) Not provided
2, REACTOR
ol wrsarn o S L VN R Ly Open pool, light water moderated. plate fuel Research reactor.
2.3 Reactor Vessel

& Configuration .......................... e e Open pool

b. Overall Dimensions ..................... . Pool end: 200 R (6.1 m) x 200 M 6.1 m) x 300 (9.15 m) high.

Stallend 140R (4.27m) x 17.0 R (519 m) x 150 R (458 m)
highover 70 R (213 m) x 170R (8.19 m) x 15.0 ¢4.58 m) high.
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Cintichem Incorporated
Cintichem Nuclear Reactor
. 5 MW
& Matendal ...iiviiviiinnrinerering WO UOM dibAir ey PR T o R Mignatite and ordinay o crete.
d. Normal Opersting Pressure ... ... ... RETERL e A e e P e 40.B paig Q. 6 bar)
e Normal Opersting Temperature .........oociiciniiinis RS TP DM R e = Gl (RN 4 £ oen o JOOR (sE7U)
23 Core
B NORBIRE ; cvveiissionsnese gnmsinrarser e T =y o LEORATI8 L
b, Overall Dimensions .......... PRI I JCUNF RSB C ....,xsmoocm)xzoa(os.n)uuomoolmm
e Lattice Configuratlon ........cooiciiiieniiiiriis i Grid: 9 elements wide x 6 elerents long.
d. Number of Elements
Lo BERRANE i ¢ s o rves's bas sl £ vmERC e 0 N N A e R VRIS b A8 S LS FA TR GAE P s ORI &1
B OBBEON s rsvreh hsh ety s RNt FL B S E BTN N TR AR L AN RN N ORI VRN RERy . 8
e. Maximum Number of Grid Loudou that can Do used for Puel ... ci.oiiiiiiniiiiiiiie crssemeniaag L 5
£ Subdivided Core
J. Number oF BUDGIVISIOBS .. ivvvvreivioisimismisinresrtasiothsrsaies s esiseaionns sinaestorssisy None
& Subdivision Differentisting Characteriaties ... .....oooviiiiiiiiviiiiiiiio .. Not applieatle
8. Number of Elements per Subdiviglon ..........oc0 coiviiiiiim i s i Not agolicabie
24 Coastainment
B OB 5 vnas e d AR AR s AR A R D s sy waad S v Ch e RELT VRS | B L by KRR TS F 45 e R Confinement building
B VORI 3 v (v vsimvaissn s eunshon v ervatsols beIBEE S EREVEEE 0 LR YRrRT S FLPINLE PPy 285 = 10° A’ (b 08¢ ")
T T T S P e e Ty e e v e PSR es Teiuforsed oncrete
28 Moderator ............ e g L e e P L B e e e e e o P T 0 Light water
268 RBianketGas ... ... W el S R iy S S e T B e A T L A Ty e e None
BV REBRORONS 1 v L b by by Rk s R R L A 8 5 Graphite thermal tolumn imhddw in east pwo! vall, 40 R
(122 m) x 40 R (122 m) extending 11.0 &£ (3.36 m) from the core face.
28 Thermal Shield ..... ... ..0ooiiiiiiiiiiiiiraigins i i BN AR S H R A W € V7 B b Arecsw el RRAR None
%9 Riological Shield .................. e ey g EE e AR FE 6.0 ft (1.83 m) of magnatite con:rete pool walla.
a  Eaternal Radiation Levels . .................. A LAk TR CETAERA T Lees than 1 mrem/hr through ool walls,
Less than 15 mrem/hr st pool surface.
2.10 Power Level
R T T T oy T Y e e PR s N I PED R N AN 6 MW
A T e e S e e S R e e I P R e . Not spplicable
2.11 Nosma) Average Thermal Power Density
O T A e R DS ATy 0y e B R33.3 KWA' (29.4 KWA)
(2.10.82.3.0)
R Y L o) e o L TR T 7 ) b SRR R e 4.5 KW (14.76 KW'm)
(2.10.8a/(Number of Plates Pina x Nawﬂu length))
£33 Nortna) Bpestlle POWEE ox.os s vovivisavinsiniias brotvs s« § ynaws v o) ramasy s ni s 453.72 KW1b (1,000 KW'kg) U-~236
(2.10.a/5.1.b)
2.13 Resctor Control
a. Safety Rods
T e Y L e A o LGS N AR (xS K A AT AR Rt LR KA b W e R RE N OYiL 4 8
2. Shapeand Dimensions .. ........coocoviiiiniiiins Hollow rectangle with corners machined to & semicircle.
0.851in (2168 crn) x 2.23 in (5.66 cm) ¢ 24.8 in (62.23 um) long.
W T T g T T A et R R B e e A D S, M SRR Rilver, indiusn, cadmium,
4. Normal WithdrawalInsertion Speed . ...........coooovv i s 85 nh 5.0 in/min (12.7 em/min)
8. Scram Insertion Speed ... AR R AR TN VNS 32.0 in/eec (31,23 ci/sec) average
B TOlAl RaatWY ¢o o vivivcviith et anhREAT b CrrEa b eh pE SN R s s R BVAICE s K RRAK RN AE S 0.12 Delta KK
7. Normal Average Reactivity Addition lhh .......... S L T T I ey 0.0045 Delta KK/min
8. Scram Mechanism ... Safety rod magnet current interrupt at % pewer, 3 second period, or low co e flow.
b. Pulse Rods
TS 71 S T DG G DT Y A L R T LR Py s R Lty o HNone
2. Shape and Dtmemiou ......... N M L B R e T L Loy 7 s 2y Not applicavie
IR T PV T T e SR e P e e s, TR SRR PRI Not epplicable
4. Normal WithedrawalInsertion SPeed . . .i.iocuvviiveoviirinneiasiosrrns sugsnionsssssinns Not up,licable
B TR ERBEYRIGE BPRNE o ¢ vios'x o ov b 5.0 0 W VR ks W i e B A F ML g RNl Y 0 R 4 Not applicabie
B CTUY T T Uy e O g B e e R e O SR S R o Not gpplicable
9. Nurmal Average Resctivity AddIHom BB ..o ivi i vivvrvariesaviminnatoses i <05 asesue Not applicable
5
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l. sulfic
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1
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Cintichem I OF o wated
Cintichem Nuclear Reactor
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Cintichem Ine orporated
Cirtichem Nuclear Reactor

Primary Coolant

Coulant Mow

& Fiow Direction

b Flow Induced By

‘ Normal Flow Rate

d Masrimum Flow Rate

& Mesn Core Fl_w Yeloeity

f Normal Core Inlet Temperature
M {

Normal

re Tempersture Rise

5 MW

i w hler

Vertioally downward thy ‘l_-.
60 HP centrifugsl pump » ! gravity
2,300 gpn (8,338 Vemnin

2450 gypm (v 286 Viin)

80 Naec (119 m/sec)

100°F (88 08°C

W'F (B 4*C)

h Peak Coolant Tempersture Rise ot Mot fput

| Without Hot Channel Factors
2 o ) H,QA‘,,..”".““,,..
| { lant Pressure sl Core Outiet
| { lat Pross st Hot Spot
i Without Hot Channel Faclors
| With Hot Channe! Factors

’Q‘I.)' “l ‘Ql,ﬁ«‘.'
26°F (14 .56°C)
b4 paig 68 bay

88 paig (D8] bar)
Not provided

Hot Channel Factors (1neclud ng Ounly Effects Other than Nuclesr I'cb«\\l.‘ .“pcw ify Breakdowns)

- For Co lunt Tempersture Rise
t For Film Tempersture Riss

t hers

{ A.".hl['lu,)l:.'v‘zo‘.rlh

Shutdown Hent Removal System

Primary secondary heat exchanger. Coaolin tower for secondary coolant
v .

Naturs! convection

A Waorst Case Elapsed Tine from Shutd wn 0 Coolent Independence
Wil | Fuel Distortion 09 min
Emergency Core Cooling Sysiem Core apray noztle direvted toward the reactor core
NUCLEAR DATA
}.,‘l,u'z-n'
. Mis m Crities] Mass 61 1b (3 4 kg U-238
bh. N al ( ¢ Loading 110210 (50 k) U235
Heginnlng of Cycle at Rated Power)
Maximum K Components
3. % perpture 00044 Delta KX
L Fy brium Xenon 000 Delta KK
3 Eg brivum Samarium 00085 Delta KK
4 Xenon Override 0073 Delta KX
& Burmup Uocluding Burnable Polson) 00076 Delta KK (10 dave
8 Earperimental Sample 0.02 Delta KX
7. Others Control and Yeam tubea: 0.02]1 Delta KX
A Total 014 Deita KK
4. Shutdown Margin 0.008 Delta KK «ith the most reactive contro! rod fully withdrawn
Renotl ity Coefficlents
& Tewporature
| Moderator 44 x 10" Delta KK*F 792 x 10" Inita K'K*C
£ Doppler Not applicable
8. Fuel Espansion Not applicable
4 Burnshle Polson None
h. Vold CTWw 44 x 10 Delta KK'% void
a\

Neutron Flux Densities

& Steady State Average Thermal
b, Steady State Peak Thermal

c Steady State Yverare Fast

Kk Yent

85 x 10" plemViyx
10 x 10" LS
10 x 10V n [
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Cintichem incorporated
Cintichem Nuclear Reactor

5 MW
Pulsing Charscteristics
B PO TR 5000w 00050 00 05,00 R 0 D 0 8 R A RO et b b oh bkt bt e o Net applicable
B Full Width ot Balf Masbmu ..ot Net applicable
€ Maximum Proquency of Pulses ... ..o e s Net applicable
Flasion Density
Tl L ¥ TR R P U g SN (LU ] gl ot 084 x 10" fisaions/in’ (60 » 10 Rasiona/es)
T N et Y P e - w0 e b T vyTs 181 = 10" fisslons/in' (8.0 x 10* fasions/cs)
e Axin! Peak/Average Rado for Typleal Blement .. ...t SR VSE RIS FR A 12
Maximum Plasion Product lnventory .............oooiiiiiiiiiiiin, SR R M Approximately 10 = 10' Qi
OPERATING EXPERIENCE
Forced Outages In the Past F.ve Yorrs
a. Equipment Malfunction ... ... SERA4 ST Lo A CE A TR AL SR T TN T T s AP § 2R 180
B POIOOUREIBITOE 11 cvvriiinrrrisarsinsoondinnsimmensiinhin dheedndrinsdohssss s ivabbstbbsassan. bivamsts 10
O Full power Operating HOum .. .. ..ot it i ientrsesss ssenessrens 40,000 &AW . hr/yr
SAFEGUARDS
Agency Responsible for Regulatory Jurisdiction ..................... .. . US Nuclear Regulatory Cotnmission

PAST MODIFICATIONS AND FUTURE PLANS

Past Major Modifieations

& Power IncreaseDate ... ........ Fr s e TR A MR A R AR I e AT e e Vb L Te s None
b, Fuel ConversionDate ...................... < Urenium-aluminum (U AD &lloy to Uranium aluminide
metallurgy fuelSeptember 22, 1978
O OhorDaM « . .vovviiriivrivaes AR Ry v i S Y TS TR0 Py SR oS T S L s ) None
ot re Major Modifcations
N U EOIPRMIMINID 1 oishovinbinnsstennnyinnsbaderniettrobtsourioesisnsveredss b None planned
b wl ConverslonDase .......oooiiiiiiiiiiiiinii i Evaluating low enriched fuel Date nat provided
& Docommistlonlng/MDBe (. . \oirmu i rimeriietni ety n sttt een e Not planned
B T A LT e 0 N SR PP e S L Nove planned
Future Reactors
L R B S Nove planned
REACTOR, LABORATOKY AND EXPERIMENTAL FACILITIES
Accelersiom
& Description ..................... L T T R o A O AN O SSs A | I Bt None
Reamports
R T RN L RO T AR 7 RN, I et (e 2 horizontal beam tubes reaching core.
Y e A o A i T i) 4 60 in (1524 cm) dinmeter.
2 8.0 in (20,32 cm) diameter.
O - SR ORI BV < 55 000007 b a0 v b A s ety i o3 L 30 x 10" n'emnVsec
b e b e T N P S s T IR 80 x 10" nemnVeec
O OAMBA Dot BRI . oot hi s bbby der e s ke et et 8 e st et s e Not provided
Converter Blocks
B DOSOMPUOR oo ber e g6 e aa e e s et e None
b Dimensions ... ... DA A AR R TR e ekl 15 T Not applicable
¢. Thermal Neutron Flux ... ... .., R Py I UL Y ey i YRR S hTUEREGD ¢ bbb iRy ¥4 Not applicable
e L TE T el B S N T N e Not spplicable
% Oamma Do MES .. v ioiiiiiviriesinronssanisiiniiss oo Not applicable



94 Critical Assemblios

. Fost Neutron Flux . ...... ..
Guamms Dose Rate .. .

5 Gamma Sources
& Deseription .

b, Dimenslons ................
¢ Gumms Dose Rate .. ... ..

#8 Hot Cells

& Descriptlon .....coovviiiins
IR T T R P

$.7 lrradlation Racks

& Deseription .............. )
B DR -+ ¢ in ik e vt a5
¢. Thermal Neutron Flus ...
d. FPast Neutron Plux ... ... ..
e Camma Dose Rote .. ...

#8 Neutron Activation Analysis

& Description ................

#9 Neutron Generstor

& Deseripton .......oooviiiie
b. Thermal Neutroo Flux .. .
¢ Fast Neutron Flus . ... ..

810 Neutron Radiography

o Description ................

.11 Neutron Sources
& Descripdon ..

b. Dimensions ................

¢. Thermal Neutron Flux

d. FPast Neutron Plus ... ...,

9.12 Neutron Spectrometer

& Doscrlplon ....ooviiiniving

$.13 Poeumatic Tubes

¢ Thermal Neutron Flus .. ..
d. Fast Neutron Flux ....... ..
o Gumma Dose Rate .. .......

9.14 Radioisotope Laboratories

A Description ................

Thermal Neutron Flux ...

, Fast Neutrow Flux .. .. ..

¢. Camma Dose Rate
.18 Resctor Poal

s Description ... ....... ;

.........

Cintichem Incorporated
Cintichem Nuclear Reactor
5 MW

................................................................ Not provided
............................................................. 20 » 10 redty

..,.snlhmummbywnvwthWNm’wlwlw

Five ndditiona) cells.

....................... 1I0A GOS8 m) x 160 R (488 m) x 150 R (456 m) high

A6ONNAIm x J0ORMBOEm x 120 A (366 m) high

..................................... e ¥k resh berunie Eaa el i es xa NS

.................................................. 3 pneumatic rabbit tubse.

.................................................... 2: 086 in (1,52 em) diamaster,

1: 1.5 in (3 8] cmo) diameter,

.................. Lo Vi desana N ETURS Rl iR st ee sheis i B - SON RN
...... £5 LHARAT A AT D ECRO RO Sk Faas bt v Lk At s ens 30 I SO0 AN
............................................................... Not provided

........... 10,000 ' (830 m" building, connected 1o reactor building houses

“hot cells, e diochemical labs, offces, target preparetion areas and shipping urea.

................................... Central and periphera! irradistion locations.
........................................ Central: 8.0 (7,62 cm) x 8.0 ie (7.62 em),

Poripheral: 18 0 in (45 72 em) wide extending 24.0 in (60.96 em) frova core,

................................................... Centrel 3.0 x 10" n/cmn"eee.

Peripheral: 1.0 x 10" n/emsec.

................................................ Central: 1.0 x 10" n/em¥eee.

Peripheral: 80 » 10" n'emVeec,
................... RN S Qe - R MUN SRR TR, ™

........................................................... Spent fuel elements



Cintichem Incorporated

Cintichem Nuclear Reactor
N 5 MW
B DRIRIIEE .o ioousnnnnrertinstnseimnnnstsuhnihatsomensenssss snssessrbsseestsessnnnntisbecrs. Verisble
¢ Thermal Neutroo Phus ... ., ... ... ... L L R T O P RO TR Negligible
& FastNeutron PWE ..o CEAPEEA h 8 (U AR s PAT A S SR b e Negligible
B ROAMNIE D0 BRBID oo . i i hotinsninanininrnesuanestin s is satisdins s ossmnssebubeermmniebe 6.0 » 10° redMr
£.17 Therma) Column
B DRBINPIID 1 6:vovanronssnsndisorttoniiotnesanssrsssnessseeemebisoesbsL Hortontal and vertica! arcses column
T e SR D R E L. S0 T T ORI m *x 40NN 22m),
O RPN TROMIOR IR 41 5000614 40asidoicina sesbh bonsnbods s mnvand ot rs st nbantoe s 20 x 10% n/om"/nec
d Fast Newtroo Pux ... .............. LY oA R dh bt s il R it B L (i gLy 8.0 x 10" wemnVuee
e Gumma Dose Rate ..., B8 0 RN BB A N R B & R oy v w8 4 8 s BV E eV LA Not provided

10. RESEARCH AND TECHNICAL PROGRAM AND REACTOR UTILIZATION SUMMARY

10.1 Research, Technical, and Training Program
The Cintichem Nutlenr Reactor initinlly was used for meta) product resenrch, activetion analysis, medica! produet
rosearch and sumerous other research programs A business emerged making the Cintichem Reactor & major
supphier of medical radioisotopes. At the reactor and hot lab faeilities m&.‘u are prepured for irradiation and
processed afer irrndiation. The separsted isotopes are distributed world.-w
10.2 Principal Isotopes Produced Phosphorous (P)--82, molybdenum (Mo)- #94schnecium (Te) 99, tin (Bn)-118,
iodine (<125, jodine (1)<181, and xonon (Xe)-188.

11, COMPUTER CODS UTILIZED IN DESIGN

11.1 Neutronios ., .

............................................................................. None
112 Structural Design
B IROROUor VoMY . ivuiiiniiitiniii it hin st n e e e en s et eIt e im st Cres None
R T A R D R PN, -
©  CORMMMII (.1 intinniimnnin st b vrr bbb gk e b e e et s nn bt tee s None
W 0 U D None

12, FACILITY DESIGN AND OPERATION REFERENCE DOCUMENTS

Final Huzards Summary Report - UCNR Research Reactor, June 17, 1887,

Supplementary Information W Pina! Hazards Summary Report - UCNR Research Reactor: April 2K, 196).
Supplement 2 1o Fina) Hasards Summary Report; June 21, 1977

CNR Technical Specifications, Appendiz A to License R-81, May 17, 1979

UBNRC NUREG-1080 Safety Evaluation Repart, June, 1984,
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2 SITE CHARACTERISTICS

2.1 Site Description .
The .y Medical Pro ucts Division, nuclear reactor ¥
facilfty is located within the city of Tuxedo, in Orange County, New York. 1P &
Orange County, in southeastern New York State, is bordered on the south by New
Jersey and is approximately 40 mi northwest of New York City. Tuxedo, in the
extreme southeastern corner of Orange County, 1s approximately 4 mi north of the
New Jersey state 1ine. The plant site s located on 100 acres of land, owned by
Union Carbide. It 1s in an industrial park area known as Sterling forest and is
about 3-1/4 mi northwest of the village of Tuxede Park, Figure 2.1 is a map of
the area surrounding the site. The plant itself, constructed aleny Long Meadow
Road on the eastern slope of Hogback Mountain, is at an average elevation of
800 1t ;bgve mean sea level (MSL). A layout of the UCS complex is shown in
igure 2.2,

The five principal buildings at the plant site are

Building 1 Reactor

Building 2 Hot Laboratory (structurally joined to the reactor building)
Building 3 Maintenance

Building 4 Administration

Building § Heating Plant

Tpere is also a small concrete block structure at the north end of the plant

site used for temporary storage of drummed, miscellaneous Tow-level radio~
active wastes,

2.2 Geography

The UCS reactor site is within a 22,000~4cre woodland area called Sterling
Forest, which is owned by a private development company. Steriing Forest
contains three residential areas, several sma)) research centers, the UCS
facility, and a conference center, These developed areas make up a tota) of
less than 1,500 acres. The remainder of the land is tindeve loped. Adjoin!ng
Sterling Forest to the east is another largo undeveloped area that is a par
of the Palisades Interstate Park System. This 75,000~acre woodland zontains
apprroximately 31 summer camps, but essentially no year-round residents.

The approximately 20,500-acre undeveloped portion of Sterling Forest is lana?ed
ecologically by the Sterling Forest Development Corporation. This organization
p:rmits regulated (1icense and bag-1imit) hunting in designated, marked portions
of the area.

Regulated fishing also is permitted in designated lakes on the property. The
Sterling Forest Development Corporation employs regulated lumbering, the main
ob{ective of which 1s to remove dead and disease-infested trees and promote
maintenance ¢f healthy understory.

-
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Figure 2.1 10-mile radius map of site
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Figure 2.2 Reactor building-site plan




2.3 Topography and Surface Drainage g

\
The reactor site fs about 1,500 ft southwest of Indian Kill Brook, a small 'l
stream flowing southeast for a mile and a half to the Ramapo River. The plant
borders Long Meadow Road at an elevatfon of approximately 800 ft.

There 1s a very low north-south topographic divide between Indian Kill Brook
drainage and drainage of Warwick Brook to the south, which also flows east to
the Ramapo River. These two small streams (Indian Kill Brook and Warwick Brook)
drain into the Ramapo River from the vicinity of the site a. d thus dominate the
surface drainage pattern .way from the site.

Aithough the relief in the area is only 400 to 700 ft from valley floors to
ridge tops, the hillsides are considered to be steep and rugged. From a past
era of glaciation, the area features c1oggod'drainagc systems such as swamps,
ponds, and lakes along stream channels. 111, clay, sand, gravel, and boulders
of every size also strew the hillsides. The reactor building 1s located at

the eastern toe of the north trending spur of Hogback Mountain, which slopes
from an elevation over 1,500 ft down to the level of Indian Ki11 Lake at an
elevation of 700 ft.

As stated above, surface drainage from the site is exclusively by way of Indfan

Ki11 Brook. Indian Ki)l Brook enters the Ramapo River 1-1/2 mi eas® of the

plant at el 463 ft. Tuxedo Lake stands at e) 560 ft., Wee Wah, tre acujoining

lake to the north, stands lower than Tuxedo Lake to which it 1= joined b{ a

small stream of high gracient., Wee Wah Lake consists of two segments, The ,
southern, higher segment is separated from the northern, lower segment by a .)
stream of steep gradient. This northern segment, in turn, discharges over an

earth dam and masonry spillway to a small stréam that discharges into Ramapo

River. Thus, if Indian Kil) Brook were contaminated as a result of some inci-

dent, contamination of this chain of three lakes by surface flow from the plant

would not be possible.

2.4 Demograply

The UCS plant 15 located in a thinly populated area. The closest occupied
offsite area is the Laure)l Ridge housing development which contains 132 houses
at a minimum distance of 1,100 ft east of the reactor building. A second devel-
opment, consisting of 27 houses in an area called Clinton Woods, is located
3,200 ft to the north. There are no other housing developments within 1.5 mi of
the reactor,

Table 2.1 shows the population distribution in 22.5° compass sectors out to
50 mi. The north sector is centered on true north but includes 11°15' on
either side of true north, a total of 22.5°. Likewise, all other sectors em-
brace an arc of 22.5°. The table indicates the most heavily populated areas
to be to the southeast, south-southeast, and south of the site within tne 20
to 50 mi radii. The high population density of these sectors is a result of
the large metropolitan centers, e.g., New York City, Newark, and Bayonne.
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pulation density around the Unfon Ca
1o compass sectors out to 50 miles®

Miles

10-20 20-30 30- 49
36,264 29 237 23,692
12,958 53,101 104,808
14,135 26,503 31,023
47,176 43,204 50,442
61,749 30,032 76,475
15,506 49,112 275,267
72,622 476 647 132,749

142,070 454,282 2,296 183
96,648 499 486 971,105
42,750 124,960 133,923
18,238 60 235 §, 985
27,381 20,741 30,893
10, 754 19,855 13,179

8,022 21,651 8,775
28,510 8,858 6,016
18,339 8,964 18,853

' estimates based on 1680 Census of Population and

isportation, and V11ita') Facilities

ated abe 3 1 I from Tuxedo Park, New York, in
tenants in 1al park are 1ight industry
ralliroad 1s abay S miles from the plant

'y
ta

; allation 1s West Point, about 10 mi from UCS, There
airports closer than 40 mi from the plant and the nearest
irport is 5.2 mi from the UCS plant. Stewart Afrport, both a commercial
'Lary airport, 1s located appr;.imate?y 16 mi{ away on the outskirts of
New York.

of the above industria) tra~<portatioﬁ, or military activities occur
the reactor, the staff concludes that these activities pose no threat
safe operation of the UCS reactor

N

teorology and Climatology
The climate of the Sterling Forest area is predominantly influenced by air
Bass movements and prevailing winds from an inland direction. Cold fronta)
weather moves across the area from west to east at average velocities of 30 to
35 mph in winter and considerably more slowly in summer. This is a part of
the normal cyclonie circulation 1n which high- and low=pressure systems fo)llow
Patns toward the northeastern United States About 40% of the low centers
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pass over or close to southeastern New York so that there is r:gular change in
weather patterns without any consistent periods of stagnation. ‘

Centers of high pressure alternate more or less regularly with the Tows. In
the wintertime, their movement is variable, depending on the strength of cold
alr outthrusts from the arctic area to the northweci, This movement fs slowest
during summer and early fall so that, with the prevailing wecterlies aloft
reaching their most northerly movement at the same time, high-,ressure centers
can become stationary for & few days during these seasons. During a 2-year
perfod of fnversion observation, only 21 fnversions persisted for more than

12 hours and only 6 persisted longer than 24 hours.

L B

Mean ambient afr temperatures vary from 28°F (minus 1°C) 1in January, to 75°F
(24°C) in July, with extremes of =19°F (-30°C) and 105°F (41°C). Precipitation
is fairly uniform throughout the year with an average rainfall of about 44 in,

S—— N -

Dispersion values, x/Q, from fiela sampling and measurements were obtained at
various atmospheric monftoring points and from the reported annual releases of
1-125 and 1-131. These were used to compare against calculated corcentrations
of the particular isotopes at the corresponding points. In all cases, the
predicted valuve exceeded the measured value. Additional calculations were
performed to investigate the lccal topographical effects on the x/Q values,

W

S 2.7 Geology

The UCS plant sfte is located within a seismogenic zone trending along the
' Ramapo Fault System. The Ramapo Fault Syste” and other fault systems within (
the zone encompass the Manhattan Prong, News « Basin, and the Hudson Highlands.
They are made up of semiductile thrust and strike-slip faults of Precambrian
and early Paleozoic age, and brittle faults with dip-slip and oblique sense of
motion, generally of Mesozoic and younger age. The younger faults show evidence
of long perfods of recurrent movement. The sefsmogenic zone is approximately
30 km (18 mi) wide and is centered on the northeasterly striking, southeasterly
dipping Ramapo Fault System. The hypocentral depths are from 0 to 10 km (6 mi)
and the foca) mechanisms indicate efther reverse or right lateral strike-slip
motion on the northeast striking faults.

On the basis of the available data from recent investigations and mapping of
the Ramapo Fault System, there is no evidence of recent mcvement, Many of the
fnvestigations by the U.5. Geological Survey and by consultants for the Indian
Point Nuclear Power Plant applicant were conducted for the specific purpose of
determining the age of deformation in the vicinity of the Ramapo Fault System
and whether or not there is evidence of geologically old fault activity. The
staff concluded that the Ramapo Fault System should not be considered capable
within the meaning of 10 CFR 100, Appendix A,

The plant 1s situated on a northerly trending spur of Hogback Mountain along
Long Meadow Road. Bedrock {s highly metamorphosed and consists of very dense,
hard Precambrian granite gneiss that {s fractured near the surface. Orill holes
in the area produced nearly corplete core recoveries and ground water was
measured at a depth of 85 ft below the surface.
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2.8 Hydrology

As stated fn Section 2.3, the surface water features of significance in connection

with the operation of the UCS reactor are the Indian K111 Reservoir, Indian
K111 Brook, Warwick Brook, and the Ramapo River,

Surface drafnage from the site {s exclusively by way of Indian Kill Brook, but
because of the unfque surface hydrology, even if the Indfan Ki11 Brook were
contaminated, 1t 1s not remotely possible to carry such contamination by
surface flow to any of this chain of three lakes (Section 2.3).

Indfan Ki11 Brook presents the only obvious path for contamination by under-
ground flow, that 1s, through alluvial sand, silts, and gravels that 1ie
beneath the stream channel, resting on the gneissoid bedrock of the region.
Water passes downstream easily but slowly through these alluvial deposits.

Such waters could not possibly ascend into the chain of Tuxedo Lakes. Further~
more, it does not seem possible that water could pass underground beneath the
mountainous ridges, through the fractures in the hard rocks. The mountainous
tract, which 1s bounded by Indian K111 Brook, Long Meadow Road, Warwick Brook,
and Ramapo River, naturally contains some ground water within fractures in the
rocks, But this water drafns outward to the nearest and most accessible exists,
namely efther Indian Ki1) Brook, Warwick Brook, or Ramapo River, Water cznnot
pass against this outward flow, across this mountainous tract, and even vssuming
it could, it could not pass the boundary of Warwick Breok, which flows east to
Ramapo River. Therefore, the possibility of contamination of the Tuxedo Lakes
chain by water from the vicinity of the plant may be dismissed. The only rea-
sonable route for contaminated 1iquid effluents that might come from the plant
site would be via Indfan Ki11 Brook to the Ramapo River and thence to the
Passaic River 1n New Jersey.

2.9 Sefsmulogy

Recent studier .n New York State and adjacent areas have brought to 1ight some
of the geotectonic features that account for the sefsmicity in the region.
Aggarwal and Sykes (1978) conclude that earthquakes occur predominantly along
northeast trending faults of which the Ramapo fault s one such fault. However,
fn a more recent study (1983), Kafka concludes that earthquakes recorded from
1970 to 1982 by the microearthquake networks in the New York City metropolitan
area do not corroborate evidence that northeast trending faults lying to the
northwest of the Newark Basin (such as the Ramapo Fault) are any more active
than those lying to the north and east of the basin., Woodward-Clyde Consultants
(1982) report that earthquakes {nstrumentally located in the regien do not e
preferentially along efther the Ramapo Fault or along other northeast trending
structures. No spatial correlatior. 18 observed between the distribution of
epicenters and geologic structures or terranes that are mapped at the surface.
The two largest events since “.e loci) cefsmic network has been operating in
the New York metropolita; area were not associated with the Ramapo Fault but
rather were located in the Coastal Piain east of the Newark Basin (Cheesequake,
New Jersey) and in the Valley and Ridge Province north of the Newark Basin
(Wappingers Falls, New York). Epicenter locations of magnitude 2 and larger
earthquakes appear to be in the region surrounding the Newark Basin. Although
the Ramapo Fault shows a spatial correlation with some of the earthquakes, fault
plane solutfons for many of these events indicate primarily thrust-type faulting
-
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north-to-west striking planes, which ;s inconsistent with movement on the
kamapo Fault (W ward (‘JJC 1982).

A relevant observation made by Kafka (1983) 1s that similarities between the

stribution of sefsmicity of the recently (instrumentally) re ded earthquakes
i the distribution of more than 200 years of historic earthquakes suggest

that the sefsmic activity in this area has been relatively stationary over the
last few hundred years.

intensity reported for historic earthquakes in the area is Modified

Mercallf Intensity (MMI) VII (1737, 1884). Kafka (1983) estimated tfg 1884
earthquake epicentral magnitude to be 4.9 (mn). However, both the 1737 and
4 rthquakes occured east of the Newark Basin and, as Kafla points out,
the 1884 earthquake may have occurred offshore There are, however, severa)
yrthquakes that occurred within the Ramapo Fault zone that have magnitudes

be in the 4.7-4.8 range (Aggarwal and Sykes, 1978).

e staff has reviewed and evaluated the UCS reactor site and ¢ 'tv I0US
{

€g for ytural and manmade hazards and concludes that there are no risks
y ated with the site that make it unacceptable for the continued cperation
of the reactor at the power level of 5 MW
)
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samples were evaporated durin¥ preparation, any fodine present
would have been driven off. The analytical method employed does
not appear to be appropriate to determine the content of all
radionuclides, including fodine in the process water. Use of an
inadequate analytical method to determine the content of all
radionuclides in water samples was identified as an apparent
violation of 7.5, 3.9.3.3 (54/89-80-12; 687/89-80-12). See
Paragraph 10.2.

11.1.5 Analysis of the Rcactor Poo) Water

The licensee measures radicactivity of the reactor pool water to
implement Sections 4.8.(2) and 4.8.(3) of Technical Specifica-
tion requirements. The inspector reviewed the licensee's
analytical procedure for the reactor pool water analysis. The
reactor group suppiies one gallon of pool water for analysis
each month, The sample ¢ held for one week before the analysis
is performed. The gallon of pool water is then boiled down to
30 mil1iliters and counted for fdentification of the radioactive
r~ isctopes required by Section 4.8.(2) of ihe Technica)
X{\ Specifications, 1 addition, the licensee takes 3 daily grab
\ - . sample (10 m1) of the reactor pool water to meet the Section
\ 4.8.(3) requirement. That sample is boiled down to dryness on a
\\ ‘pJ planchet and measured for gross beta-gamma activity. The
&3 . \ ‘(' inspector stated that entrained noble gases, iodines, and any
\ C&f other volatile nuclides (if present) would be driven off by
R evaporation Jduring sample preparation. In addition, the
\‘ '\\ one-week delay prior to the analysis would allow all of the
short«live nuclides to decay prior to analysis, Therefore, the
inspector stated that the licensee's method for the analyses of
¢ the reactor pool water did not meet Technical Specification

s N requirements since the analytical techniques used were not
\ ’ . L appropriate to identify al) nuclides present. This was
/A\¢,\) * L' identified as apparent violation of Technica) Specification
e\ N> W 4.8.(2) and 4.8.(3) requirements (54/89-80-18),
4 ; ‘ One reactor pool water sample was analyzed in the NRC Mobile
ol Laboratory in order to determine which radionuc)ides were
X ) i present. Twenty milliliters of the reactor pool water were
&3&’ g diluted to 50 milliliters and analyzed. Following are the NRC
d A \kF}L analytical results,
X v Reactor Pool Water
J L Qi\, Nucide Activity (uCi/m})
e A
.,:\“3\ R AT ’
ANMRN N / Ar-41 (2.6 +/~ 0.2)E-4
Xe=135 (1.25 +/~ 0.04)E-4
N ¢ Na-24 (6.67 +/= 0.03)E-3
. 1-131 (3.1 +/= 0.4)E-5
N 1-132 (1.12 +/- 0.12)E-4

(}),.;}.‘:) ‘



REGION 1 MORNING REPORY PAGE 2 JUME 1% 1S90
Licensce/Facilsty Notificstron 6/127/00
Cintichem Incrarporated Subject NYS-DfC Conzent Order

Tusedo, New Yorh
Duchets Nos 70-637 and S0-54

RIPORTASLE EVENT NUMBER

On June 7. 1990 the State of New York Department of €avironmental
Conzervation (NYS-DEC) announced that Cinti. hem Incorperated was assessed 2
$700 000 penalty for violations of NMYS-DEC reguirements between QOctoder 1989
and Felirpary 1930 A conzent order. signed by the company, was alse isswed on
the ca=e date The violations stemmed fran cuents at the facality which
rosulted an rdentification of radioactive [-aks ta onsite locations frem the
hot ccll ventirlation system and portirons of the pool walcr system The
cantent order calls for ecavirenmental and wmanagerial audits . submission of oan
air emizsion permit application and the esiablishment of interim air rmassion
t:mits establishment of a groundwater monitoring pregram dove lopmen! of a
pragram fer remediation of contaminslion re'eased from the facailaty, and
retentior of contractor personael te perform the technical enginceriag and
analytical ohligatrons r auwrrcd by the order This consenatl order wal
sunbstantjally replace the commitments previoesly made by the licensee te the
NEC 1n Confirmatory Action Letter No 90-00" dated February 21, 1990 It ¢oes
not affect the provisions of am NRC order i1s5sued on February 13, 1990 which
required the licensee to shutdown the reac'or and submit a plan for short term
and long term actions to correct current and prevent future leaks

The licensee subsequently amnounced on April & 1990 that the reactor and hot
cril factlities will be shutdown permancntiy and decommiczioncd The licensee
1% currently preparing a decommissioning plan which will be submitted fo the
N9C for approval

Information c ncernin. this announcement wos received by the NRC from the
KY5-DFC on Juee 1S5 1599

REGIONAL ACTION: Region I will follew-up.

Contact R Bor-s FIS: 345-5213




