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ILLINOIS POWER COMPANY

£ ]
L- I CLINTON POWER § ATION. P.0. BOX 678. CLINTON fLLIN

February 8, 1984

Docket No. 50-461

Director of Nuclear Reactor Regulation

Attention: Mr. A. Schwencer, Chief
Licensing Branch No. 2

Division of Licensing

U, S. Nuclear Regulatory Commission

Washington, D. C. 20555

Subject: Clinton Power Station Unit 1
SER Outstanding Issue #1 (NUREG-0853)
Transportation Accidents

Dear Mr. Schwencer:

Illinois Power Company letter U-0693 dated January 31, 1984 was intended
to provide the presentation material used at the September 23, 1983
meeting on the subject issue. We understand this issue will be resolved
in Supplement No. 3 to the Clinton Safety Evaluation Report. Due to an
administrative error the attachment was not included in the mailing of
the aforementioned letter. This letter provides the material which was
inadvertently omitted together with a copy of TP letter U~0693.

I1linois Power Company regrets the administrative error and hopes that
it does not seriously inconvenience the handling of the issue closure.

Sincerely yours,

Yol ..

J. D, Geier

Manager

Nuclear Station Engineering
GEW/lam
Attachment

cc: G. A, Harrison, NRC Clinton Licensing Project Manager
NRC Resident Office

I1linois Department of Nuclear Safety
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g 500 SOUTH 27TH STREET, DECATUR, ILLINOIS 62525

January 31, 1984

Nuclear Reactor Regulation
Mr. A. Schwencer, Chief
Licensing Branch No. 2
Licensing
ar Regulatory Commission

D. C.

1
-

NUREG-0853)

Dear Mr. Schwencer

was held at the NRC offices in Bethesda, Marylan
1983 to discuss the subject issue. The NRC

y is given in Mr. G. Harrison's memorandum of

983 wherein he requested formal documenting of

r Company (IP) findings and analysis on the

accident issue,
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. to close this issue are the II presentation
materials used at the September 23 meeting. We understand
this issvu2? will be resolved in Supplement No. 3 to the Clinten
Safety Evaluation Report.

Sincerely yours,

L&_i, 42 A\

|

YJ. D. Geier

Manager

Nuclear Station Engineering

€. A. Harrison, NRC Clinton Licensing Project Manager
NRC Resident Office
Illinois Department of Nuclear Safety
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CLINTON POWER STATION
TRANSPORTATION ACCIDENTS
SER QUTSTANDING ISSUE #1

PRESENTATION QUTLINE

1. GENERAL INTRODUCTION . HOLTZSCHER

-SER ISSUE BACKGROUND
-SITE/PLANT LAYOUT

Toxic HAZARDS ANALYSIS

-DATA COLLECTION
-SCREENING OF CHEMICALS
-HAZCHEM

-Toxic LIMITS

-PROBABILITY RISK ASSESSMENT
-ANALYSIS CONSERVATISMS

-COolCLLSIONS

EXPLOSIVE HAZARDS ANALYSIS

-DATA COLLECTION

-BASIC ASSUMPTIONS
-PROBABILITY CALCULATION
-ANALYSIS CONSERVATISMS

-CONCLUSIONS

ConcLuninGg COMMENTS/REGULATORY . HOLTZSCHER
(;OMPLIANCE
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TRANSPORTATION ACCIDENTS

( SER OUTETAND ; NG ISSUE #1

® (PS SER (NUREG-0853) SECTION 2.2.1 - TRAWSPORTATION ROUTES:

*THE NEAREST RAILROAD IS A LINE OF THE ILLINOIS CENTRAL
GULF RAILROAD WHICH RUNS PARALLEL TO STATE ROUTE 54 AND
TRAVERSES THE SITE APPROXIMATELY 0.75 MI (1.21 KM) NORTH
0¢ THE STATION. THE ILLINOIS CENTRAL GULF RAILROAD ALSO
HAS A' LINE APPROXIMATELY 345 MI (5.6 KM) SOUTH OF THE
STATION, THE HAZARDS ASSOCIATED WITH RAIL TRANSPORTATION
OF TOXIC AND EXPLOSIVE MATERIALS ARE STILL BEING EVALUATED.
BASED ON 1976 AND 1980 TRANSPORTATION DATA OBTAINED FROM
ILLINOIS CENTRAL GULF RAILROAD, THE APPLICANT HAS

(L IDENTIFIED SEVERAL MATERIALS REQUIRING FURTHER ANALYSIS.
THESE WILL BE ADDRESSED IN A FUTURE SER SUPPLEMENT.”

® ILLINOIS POWER COMPANY RESPONSES
* LETTCR May 28, 1982:
-RUPTURE PROBABILITY FOR ICGR UNREALISTIC.
-DELAYED IGNITICN OF VAPOR CLOUD REQUIRED CLARIFICATIOIN,
* LETTER MARCH 4, 1983:
-USED NATIOMAL SH4IPPING DATA FOR RUPTURE PROBARILITY
-UL3ED IP SURVEY DATA FOR SHIPPING FREGUENCY
-EXPANDED DESCRIPTION OF DELAYED IGNITION EVALUATION
* LETTER AuGuST 26, 1983: ADDITIOHAL INFORMATION ON
TOXICITY LIMITS.
* LETTER SEPTEMBER 16, 1983: DISCUSSION ON CONSERVATISMS.
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CLINTON POWER STATION
FINAL SAFETY ANALYSIS REPOW

FIGURE 6.4-2




) M _HVAC D N

® UNnIT 1 CONTROL RooM VOLUME - 294,000 FT3
® REDUNDANT AIR INTAKE3 OPPOSITE SIDES OF PLANT - 375" APART

® [SOLATION CAPABILITY
AuTo ISOLATION

SMOKE

CHLORINE
MANUAL ISOLATION

SELF-DETECTION

® Mopes oF OPERATION
NorMAL - 4000 cFM MAKEUP
HiGH RADIATION ConDITION - 3000 cFM MAKEUP
- MAKEUP FILTER
- RECIRCULATION FILTER
ISOLATED - No MAKEUP
- RECIRCULATION FILTER

® 100% REDUNDANT EQUIPMENT TRAINS

® (INTERNAL RECIRCULATION FILTERS
-ACTIVATED CHARCOAL 2700 LBS PER BED
-57,000 cFm CAPACITY

® BROTTLED AIR SUPPLY
6 HOURS SUPPLY FOR EMERGENCY STAFF (5 PEOPLE)

REMOTE FILL STATICI! JUTSIDE



SLIDE 1

METHOD

@ IPC PERFORMED COMPREHENSIVE SURVEY
-FRoM ICG SHIPPING RECORDS
-SURVEY PERIOD: DeEcemBer 1, 1981 To NovemBer 30, 1982

® IDENTIFICATION OF HAZARDOUS MATERIALS
-DEFINITION OF “HAZARDOUS MATERIALS"
- IDENTIFICATION REQUIRED BY 4SCFR "TRANSPORTATION"
-49-SERIES SVYANCARD TRANSPORTATION CommoDITY CoDE (STCC)

NUMBER
RESULTS
( @ 123 TYPES OF HAZARDOUS MATERIALS

® SuMMARIZED IN TABLE 1 OF MARCH 4, 1983 REPORT



NIN

SHIPPING FREQUENCY

VAPOR PRESSURE

SIMPLE ASPHYXIANTS

Low ToxICITY

FURTHER ANALYSIS

HEM

SLIDE 2



SLIDE 3

HIPP FR
® Rec, GUIDE 1.78 CRITERION
® 19 CHEMICALS SHIPPED 30 OR MORE TIMES PER YEAR

® SUMMARIZED IN TABLE 2 OF REPORT (SLIDE 4)

"VAPOR PRESSURE
® REG. GUIDE 1.78 CRITERIGN

® CHEMICALS ELIMINATED - VAPOR PRESSURE LESS THAN 10 TORR
-SULFURIC AcCID
-MONOETHANOLAMINE
-CorrRUSIVE LIquiD N.O.S.
-Sop1um NITRATE (SoL!D)



SLIPE 4

TABLE 2 (OF 1P REPORT DATED 3[4/63)

HAZARDOUS MATERIALS SHIPMENTS WITH A FREQUENCY ~
OF 30 OR MORE CARS PER YEAR OVER THE ILLINOIS
CENTRAL GULF-GILMAN LINE, 12/1/81 TO 11/30/82

STCC No. Description of Commodity Carloads Tons
904210 Anhydrous Ammoniz 37 3,119
4905706 Butane . 443 31,146
4905707 Liquefied Petroleum Gas (butene 345 24,459

gas, liquefied)
4905747 Isobutane 793 57,001
4905752 Liquefied Petroleum Gas 885 61,816
49057381 Propane 164 11,3539
4905782 Propylene 801 57,132
4906620 Propylene Oxide 77 5,164
4907270 Vinyl Acetate 137 10.769
s Samb L SRR B e

. petroleum products and or chemicals

not to exceed five percent)
4909141 Denatured Alcohol 56 3,874
4913144 Formaldehyde (or) formalin solution 38 3,227

(in containers over 100 gallons) _
4915259 __ Petroleum Naphtha 47 3,468
4918746 Sodium Nitrate 34 1,980
4930040 Sulfuric Acid . 156 13,831
4935665 Moncethanolamine A 3,391
4936110 Bromine 34 1,340
4936540 Corrosive Liquid, N.O.S. 34 2,621
494C320 Carbon Tetrachloride 185 15,560



SLIDE 5

Pi PHY

® ReEG. GUIDE 1.78 CRITERION |
-SIMPLE ASPHYXIANTS MAY BE ELIMINATED FROM CONSIDERATION
UNLESS "“A SIGNIFICANT FRACTION OF THE CONTROL ROOM AIR
COULD BE DISPLACED AS A RESULT OF THEIR RELEASE",

® SAx CRITERION
-UP TO A THIRD OF THE AIR IN A ROOM CAN BE DISPLAYED
BY A SIMPLE ASPHYXIANT BEFORE A HUMAN BEING WILL EXPERIENCE
ADVERSE EFFECTS.

® ASPHYXIANTS ELIMINATED
-BUTANE
-PROPYLENE
-BUTENE



SLIDE 6

Low TOXICITY

® SAx’'s TOXiCITY SCALE
-TOXICITY EVALUATED ON BASIS OF NUMERICAL SCALE:
1=SLIGHT Toxic1TY, 2=MODERATE TOXICITY, 3:SEVERE
ToXICITY

-CHEMICALS WITH ACUTE SYSTEMIC TOXICITY RATING OF 1
DUE TO INHALATION OR AS AN IRRITANT WERE NOT
CONSIDERED SUFFICIENTLY TOXIC TO WARRANT FURTHER
INVESTIGATION.

-CHEMICALS WITH A TOXICITY RATING OF 1 ARE SLIGHTLY
TOXIC, THEY CAUSE SLIGHT CHANGES WHICH ARE READILY
REVERSIBLE AND DISAPPEAR AT THE END OF EXPOSURE.

-THEY WILL NOT PREVENT A CONTROL ROOM OPERATOR FROM
SAFELY OPERATING THE PLANT.

- |SOBUTANE AND PROPANE MET THIS QUALIFICATION.



SLIDE 7

SAX's CONCENTRATIONS FOR LONG EXPOSURES

-SAX DOES NOT GIVE A TOXICITY RATING FOR LIQUID
PETROLEUM GAS (LPG). DcSCRIBED BY SAX AS “TOXICITY:
UNKNOWN. MAY ACT AS A SIMPLE ASPHYXIANT;“

-SAX LISTED A THRESHOLD LIMIT VALVE (TLV) FOR LPG.

-TiV: MAXIMUM CONCENTRATION OF A CHEMICAL TO WHICH
A HUMAN CAN BE SAFELY EXPOSED FOR SEVERAL HOURS
DAILY OVER LONG PERIODS OF TIME.

-ToXIC LIMIT FOR ACUTE EXPOSURE (AS IN A TOXIC SPILL)
WOULD BE MUCH HIGHER THAN TLV.

-TLV For LPG = 1000 PPM
*EQUAL TO TLV OF PROPANE
*IMPLIES HIGH LEVEL OF HUMAN TOLEEANCE

ILPG WAS CONSIDERED SUFFICIENTLY TOXIC TO WARRANT
FURTHER INVESTIGATION,



SLIDE 8

FURTHER ANALYSIS

9 CHEMICALS REMAINING FOR FURTHER ANALYSIS

-PROPYLENE OXIDE
-VINYL ACETATE
-CARBON TETRACHLORIDE
-PETROLEUM NAPHTHA
-FORMALDEHYDE
-DENATURED ALCOHOL
-ALcoHoL N.O.S.
-ANHYDROUS AMMONIA

-BROMINE




CHEMICALS ANALYZED BY HAZCHEM

PropYLENE OXIDE
VinyL AcETATE

CARBON TETRACHLORIDE
‘BroMINE

“ANHYDROUS AMMONIA

PeTRoLEUM MAPHTHA
PeNTANE
HexANE
HEPTANE

FORMALDEHYDE
37% Aaueous SoLuTion
50% Aqueous SoLuTIiON

DenaTuRED ALcoHoL/ALcoHoL, NOS
ETHyL ALcosoL Base
SEVERAL DENATURANTS



- THE HAZCHEM PROSGRAM

.

- CALCULATES CHEMICAL CONCENTRATION FROM A DISTANT SCURCE

-= Basep onN R. G, 1.78 DIFFUSION ANALYSIS
- VALIDATED BY SARGENT & LuNnDY

- Two VERSIONS:
Gas
Liquid



HAZCHZF LIPUTS

- DISTANCE FROQ RELEASE TO PLANT
- AMOUNT OF CHEMICAL SPILLED

- CHEMICAL PROPERTIES

- HEATHER CONDITIONS

- CONTROL ROOM VENTILATION CHARACTERISTICS

HAZCHEM QUTPUTS

- CHEMICAL CONCENTRATION AT CONTROL ROOM INTAKE

- CHEMICAL COMNCENTRATION INSIDE CONTROL ROOM



HAZCHEM PROGRAM
APPLIED ASSUIPTIONS

- RELEASE OF MAXIMUM RECORDED TANK CAR WEIGHT

- INSTANTANEOUS RELEASE OF TOTAL CAR CONTENTS

= RELEASE AT POINT CN RAILROAD NEAREST PLANT

- GrRouND RELEASE OF CHEMICAL

- = CONTROL ROOM INTAKE DIRECTLY DOWNWIND OF RELEASE

- PuFF CENTER (MOST CONCENTRATED POINT) AT CONTROL ROOH
INTAKE

- PasquiLL STABILITY cLASS F (very staBLe) per R. G. 1.78

- FOR GASES, INSTANTANEOUS RELEASE PER PUFF MODEL OF
R. &. 1.78

= Fcr Ltcuxns; CONTINUOUS EVAPORATION BASED ON
- CHEMICAL PROPERTIES AND GUIDELINES OF R. G, 1.78



DETERMIMATION OF CHEMICAL HAZARDS

IF HAZCHEM CONCENTRATION ' ESS THAN ACUTE EXPOSURE
TOXICITY LIMIT, THEN THE CHEMICAL 1S NOT HAZARDOUS.

TOXICITY LIMITS WERE CONSERVATIVELY COMPARED
WITH CALCULATED CONCENTRATIONS AT THE CONTROL
ROOM INTAKE (WHICH ARE HiGHER THAN INSIDE THE
CONTROL ROOM) .




DEFINITIONS OF TOXICITY LINIT TERMS

ACUTE EXPOSURE TOXICITY LIMIT - CHEMICAL CONCENTRATION
RESULTING IN HUMAN DISCOMFORT OR INCAPACITATION AFTER
A FEW HOURS OF EXPOSURE.,

THRESHOLD LIMIT VALUE (TLV) - CHEMICAL CONCENTRATION TO
WHICH WORKERS MAY BE EXPOSED DAILY WITHOUT ADVERSE
EFFECTS.

TIME WEIGHTED AVERAGE (TWA) - CHEMICAL CONCENTRATION
ACCEPTABLE FOR LENGTHLY EXPOSURES, CALCULATED BY AVERAG-
ING CONCENTRATION OVER TIME.



METHCDOLOGY FOR DETERMINING
TOXICITY LIMITS

- BECAUSE CPERATOR EXPOSURE TO A RELEASED CHEMICAL
WOULD BE OF SHCRT DURATION (A FEW HOURS), ACUTE
" - EXPOSURE TOXICITY LIMITS ARE APPLICABLE.

- ACUTE EXPOSURE LIMITS ARE NOT OFTEN AVAILABLE IN
TCXICITY LITERATURE.

- WHERE ACUTE EXPOSURE LIMITS WERE UNAAILA3LE, EITHER
THE TWA oR 2xTLV WERE USED AS CONSERVATIVE
APPROXIMATIONS . )



ACUTE EXPOSURE TOXICITY LIKITS

AcuTE EXPOSURE LIMITS PER R.G. 1.78 OrP TOXICOLOGY
REFERENCES FOR THE FOLLOWING:

ESUTE XPOSURE
L

CHEMICAL Mt _(per)
“ProPYLENE Ox1DE 1500
CARBON TETRACHLORIDE 1500
FORMALDEHYDE 10
ETHyL ALcoHoL (DENATURED ALCOHOL) 5600
CHLOROFCRH (DENATURANT) 2000

EHHYL ETHER (DENATURANT) &00



TIME WEIGHTED AVERAGE (TWA)

THE TIME WEIGHTED AVERAG-E CONCENTRATION WAS USED AS AN
ESTIMATE OF THE ACUTE EXPOSURE LIMIT FCR THE FOLLOWING:

CHEMICAL | THA (ppm)

HexaNe (PeETROLEUM NAPHTHA) 500



THRESHOLD LIMIT VALUE (TLV)

Two TIMES THE THRESHOLD LimiT Varue (2xTLV) was USED
TO ESTIMATE ACUTE EXPOSURE LIMITS FOR THE FOLLOWING:

CHEMICAL 2xTLV (ppm)
PenTANE (PETROLEUM NAPHTHA) 1200
Heptane (PeTROLEUM NAPHTHA) 800
MeTHYL ALcoHoL (DENATURANT) 400

* Benzene (DENATURANT) 50
BuTyL ALcoHoL (DENATURANT) 200

MeTHYL IsoButyL KeTtone (DENATURANT) 200
ToLuenz (DENATURANT) 400



CONSERVATISHM I THE USE OF TWA AND 2XTLV

Usc oF TWA 1s CCNSERVATIVE SINCE IT IS FOR LENGTHY EXPCSURES.

Use oF 2xTLV 1S ALSO CONSERVATIVE BECAUSE:
- CHEMICAL CONCENTRATIONS TOLERABLE ON A DAILY BASIS SHOULD
BE TOLERABLE IN AT LEAST DOUBLE CONCENTRATIONS FOR A
FEW HOURS.
- CHEMICALS WITH KNOWN ACUTE LIMITS AND KNowN TLY sHow
A RATIO BETWEEN ACUTE LIMITS AND TLV GREATER THAN
2:1, FOR EXAMPLE:

CHEMICAL ﬁ?:IT (ppm)  TLV (pPM) E?;{g:AC¥65
ProPyLENE OXIDE 1500 100 15:1
Carson TETRACHLORIDE 1500 10 150:1
CHLOROFORM 2000 50 40:1

= THE usE oF 2xTLV 15 CONSISTENT WITH TOXICITY LIMITS
LI1sTED IN TABLE C-1 oF RecuLATorY Guipe 1.78.



HAZCHE RESULTS

Non-HAzARDOUS CHEMICALS

PropyLENE OxIDE

VINYL AZETATE

CarBON TETRACHLORIDE

PeTROLEUM NAPHTHA

FORMALDEHYD"

Denaturep ALcosoL AND ALcoxor, NOS

PoTenTIALLY HAZARDOUS CHEMICALS

BroMINE
ANHYDROUS AMMONIA



l

e

CHEMICAL

Propylene
Oxide

Vinyl A:etate

Carbon
Tetrachloride

Pentara
(Petrulcum
Naphtna)

Hexane
(l'etroleum
Haphtha)

Heptone
(Petroleum
daphtha)

371 Formalde~

hyde
(Formalin)

50 Formalde~-
hyde

Ethyl Alcohol

Table 3

HAZCHEM CALCULATIONS OF TOXIC CHEMICAL

CONCENTRATIONS AT CLINTON STATION

CONCENTRATION AT,

AMOUNT OF * . CONTROL, ROOM
CHEMICAL INTAKE CALCULATED
EVALUATED BY HAZCHELS
121 tons 0.843 x 107" 1b/£e?
(562 ppm)
101 tons 0.171 x 1074 1/£e?
(77 ppm)
130 tons 0.442 x 1074 1b/ee?
(109 ppm)
97 tons 0.1707 x 1077 1b/fe
(927 opm)
97 tons 0.5697 x 10°% 1b/£e?
(232 ppm)
97 tons 0.2371 x 1074 1b/£e?
(95 ppm)
98 toqs 0.4496 x 10”7 1b/£e?
(0.6 ppm)
98 tons’ 0.5941 x 1077 1b/fc?
© (0.8 ppm)
100 tons 0.497 x 1077 /e’
(42 ppm)

* Maximum Shipping Weight from survey.

MAXTMUM ALLOWABLE

COUCENTRATION
FOR ACUTE
EXPOSURES

No acute exposure
limits were found

0.609 x 1077 1b/ge?

10.225 x 1077 1u/fe

(1500 ppm)

(1500 ppm)

© 0.221 x 107" 1b/€e?

{1200 ppm)

- 2 x LV

1.10 x 1074 16/£e?

2.00 x 1074 1bsee?

*5500 ppm)

(800 ppm)

= 2 x TLV**

7.49 x 10”7 1b/£e?

7.49 x 10”7 1b/£e3

0.587 x 1077 1b/£ed

(10 ppm)

(10 ppm)

(5000 ppm}

REFERENCE /COMMENTS

Reference 5

Reference 6 (reports
it to be a "relatively
non-toxic material.")

Reference 3

Refererca 7

Reference 7

Reference 7

References 2,

References 2,.

References 2,

** 1f an acute exposure limit could not be found, a value of 2 x TLV (Threshold Limit Valve for an
b6-hour, dally exposure) or the TWA (Timc Weiphted Averape for leapthy exposure) wax used,

These

‘e

- —

o ——
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TABLE &

HAZCHEM CALCULATIONS OF TOXIC CHEMICAL
CONCENTRATIONS AT CLINTOMN STATIO:N

o CONCENTRATION AT MAXIMUM ALLCWASLE
: AMOUNT OF CONTROL ROCM CONCENTR-TICH
s CHEMICAL INTAKE CALCULATED FOR ACUTZ
CHEMICAL - EVALUATED BY HAZCHE! __EXPOSURZS
Methyl Aleohol(as 100 tons 0.2234 x 10°% 1/¢e3 2 x TLIte
‘@ WOrst case , (296 ppm) 0.3013 x 10 ™ 1b/%:
for denatured : ‘ (400 pp=)

aleohol)

DENATURED ALCOHOL: Concentrations at the cuntrol rocm intake for the
. following denaturants were estimated by scalinm; Z:m -
concentration for a 100-ton metayl alcohel spi.l 2 the
maxizuzm acount of each denaturant found in 100 :ons
of Jenatured ethyl alcohol.

MAXIMINM % CONCINTRATION AT | MAXTMN

BY WEIGET IN CONTROL ROOM ALLOWAZLZ

ETHYL ALCOHOL INTAXE FOR AN CONCENTRATIZH

FOUND IN EQUIVALENT AlIOUNT FOR ACUTZ

DENATURANT LITERATURE OF METHANOL » EAPOSU2ES
Benzene | 5.27% 13 ppm 2 xTIV* = 20 33
Butyl Alcohol 2.79% 7 ppm 2 x TLV* = 200 p3=
Chloroform . B8.5% 12 ppm 2000 ppam
Ethyl Ether 8.15% 25 ppm " 800 ppa
!’omld-!:ty& 4.37% 8 ppm 10 ppm
Heptane 52 g 16 ppm 2 x TLV* = 1000 pza
Methyl Iscbutyl 5% . 14 ppm 2 xJLV* = 200 pp=
Ketone . :
Toluene ‘ 5.07% 13 ppm 2 x TLV* = 400 pp=
¥ IT an actue exposure limic could not be found, a value of 2 x TLV 3

(Threshold Limit Value for an S8-hour, daily exposure) was used. This
value is very conservative.

ROTE: All denaturant maximum allowable concentrations were taken fre=
Reference 3, except for formaldehyde, which was taken from lelerence



CLinToN Power STATION
Toxic HAZARDS ANALYSIS
PROBABILITY RISK ASSESSMENT

FoLLowING “"HAZCHEM" DIFFUSION ANALYSIS, TWO CHEMICALS
REMAINED FOR FURTHER EVALUATION:
ANHYDROUS AMMONIA

BroMINE

~

NUREG-0800 (STANDARD Review PLAN)

SecTion 2.2.3 PROVIDES CRITERIA FOR DESIGN BASIS CVENTS:

“THE PROBABILITY OF OCCURRENCE OF THE INITIATING EVENTS
LEADING TO POTENTIAL CONSEQUENCES IN Excess oF 10 CFR

PART 100 EXPOSURE GUIDELINES SHOULD BE ESTIMATED USING
ASSUMPTIONS THAT ARE AS REPRESENTATIVE OF THE SPECIFIC

SITE AS IS PRACTICABLE. I[N ADDITION, BECAUSE OF THE LOW
PROBABILITIES OF THE EVENTS UNDER CONSIDERATION, DATA ARE
OFTEN NOT AVAILABLE TO PERMIT ACCURATE CALCULATION OF
PROBABILITIES. ACCORDINGLY, THE EXPECTED RATE OF OCCURRENC
OF POTENTIAL EXPOSURES IN ExcEss oF THE 10 (FR Part 100

GUIDELINES OF APPROXIMATELY 10'6 PER YEAR 1S ACCEPTABLE

IF, WHEN COMBINED WITH REASONABLE QUALITATIVE ARGUMENTS,

THE REALISTIC PROBABILITY CAN BE SHOWN TO BE LOWER. "




CPS Risk ASSESSMENT ANALYSIS UTILIZES TWO CONSERVATIVE
AND CROSS-CHECKING METHODS:

lETHOD #1 - PROBABILITY OF RELEASE PER CAR MILE AND
SHIPPING FREQUENCY IN CARS PER YEAR.

8
- PR\C) . F(C) o[ z L(D) Pw(D)]

CA
LITY OF AN ACCIDEN —*%Ezgﬁﬁ-]

| EASES
PROBABILITY OF RELEASE [ ERLEASERT]

PN AR ~ 1 Y MINT C,:_Lc
FREQUENCY OF SHIPMENT v

YEAR
LENGTH OF TRACK SEGMENT [MILES)
= WIND L1ty [pimensioness]

LIvD

“C" 1S CARS




®  Mersop #2 - PROBABILITY OF RELEASE PER TON MILE AND SHIPPING
FREQUENCY IN IONS PER YEAR.

8
Pa = PR(T) - F(T) - [Dzl L(D) o Pw(D)]
TERMS AS DEFINED BEFORE EXCEPT "T” IS TONS.

® QUANTIFICATION OF TERMS
* ACCIDENT RELEASE FREQUENCIES

ANHYDROUS AMMONIA (NON-FLAMMABLE GAS)
PR(C) = 0.019 x 10-6 [BELEASES]

PR(T) = 0.27 x 10-3 [BELEASES ]

BromINE (CORROSIVE)
RELEASES
PR(C) = 0.090 x 10-6 [TR=2ea ]

PR(T) = 1,10 x 10-9 ([BELEASESY

o SHIPPING FREQUENCIES
AN!—_{YQROQS Amgnm
F(C) = 37 [$£5:]
F(T = 3119 ({Exe ]




. TABLE TABLE 5 (oF IP REPCRT DATED 3/4/8’)

ACCIDENT mquzwcrzs PER MILLION CAR-MILES i ‘;_5:7*‘;-‘%.
FOR HAZARDOUS HATERIALS COMMODITIES : ety o “‘,‘3-{
L G T e , i R
. L o . Loalgita
T RS - T g T s
“fTST " DAMAGE THRESHOLD R A
: “
$0 - >$100 . >$§5000 T
_Explosives or 1.30 T TR ,9;53,‘*;ﬂ?':'l1Q‘?;9 J'{ﬁ%%%?éé
Non- Flamable Gas .00 Z5ENAY 0,18 L ainit 0.019% ,,.:‘sggf
Fee _, o rw AT e BT e b Y TRN e Zx
Flammable Gas 0.94 Sl % 0.094 g 4y
Flesmable Liquid 1.20 0.32 0.110 '1&,};
- TN LE
Flammable Solid 0.69 0.17 0.058 £t
Oxidizer 1.60 0.66 0.069
Organic Peroxide 1.40 1.40 -
Toxic 1.10 0.43 0.079 .
Radioactive 3.00 1.30 0.420
Corrosive 2.50 0.45 0.090%*
All Hazardous.Material 1.40 0.33 0.086
* amﬁoﬁzi is classified as a non-flammable gas
** bromine is classified as a corrosive )
SOURCE: Materials Transportation Board Data 1971-77; !

Arthur D. Little, Inc., Estimates

Excerpted from USDOT FRA/ORD-79/56 (Reference 1D

-3A-



/ o : . s _","";“ﬂ;::f%;

—~a;

~~'ACCIDENT FREQUENCIES PER BILLION TON-MILES
- _FOR HAZARDOUS MATERIALS COMMODITIES

I e 3 e g “. s . Damage Threshold

; ‘-m" ‘- R 1 S >8100 >$5dd‘6""."._
- .éxplosives ‘ . :H’ | - 3 - 26.0 13.0
~ ‘Non-Flammable Gas 15.0 2.2
Flammable Gas 13.0 a7
Flammable Liquid 17.0 4.7
Flammable Solid ] 11.9 2.9
Oxidizer 21.0 8.8
Organic Peroxide 17.0 18.0
Toxic y 18.0 7.3
Radiocactive 66.0 28.0
Corrosive 31.0 5.6
All Hazardous Material ‘ 20.0 4.7

% ammonia is classified as a non-flammable gas
%% bromine is classified as a corrosive

SOURCE: Materials Transportation Board Data 1971-77;
Arthur D. Little Inc., Estimates

Excerpted from USDOT FRA/ORD-79/56 (Reference 1l)

~3B~



BROMINE

F(C) = 34 [%‘ﬁ%]

F(T, = 1340 [{23]

TRACK SEGMENT/WIND PROBABILITY FACTOR

8
S L(D) * Pw(D) = 0.5769 [miLES]
D=1 .

RESULTS OF CALCULATIONS

RELEASE PROBABILITY [ngéﬁﬁﬁ]

Tox1ic CAR-MILE Ton-MILE
MATERIAL _BASIS _Basis
ANHYDROUS 4,06 x 10-7 4,86 x 10°7
AMMONIA

BROMINE 77 -6 8.50 x 10-7
ToTAL Toxic 2.18 x 10-6 1.34 x 10-6
HAZARD :

D>DEMONSTRATES THAT POTENTIAL RATES OF OCCURRENCE A 43
APPROXIMATELY 10-6 OR LESS.



.- * NI 8 rasee 7 (oF IP rePomT DATED '!/4-/33) m
"o Z L) » Pu(D) CALCULATION iy AR
Wind * W
Track Segment Length Direction Wind Probability* L(D) x Pw(D)
Segmernt LLD) (miles)+ D Pw(D) (dimensionless) (miles) *
1 AT e 330 g S0 . . zsa};;
"2 ~0.90 WNW 0.0792 -0 071;‘;§
e 0.46 N 0.0584 0.0268 -
4 0.34° NN 0.0438 0.0149
5 0.35 N 0.0425 0.0149
6 0.45 NNW 0.0405 0.0182
7 0.80 NE 0.0528 0.0422 2
8 3.10 ENE 0.0434 0.1345.
Total g.70 0.5786%9
L L(D) x Pw(D) = 0.5759 miles
+Denotes length of track in wind direction section under consideration .;r:

(see figure 2)

*Pw(D) =

Probability that a wind of any stability class and any

velocity class is blowing toward the control room air

intake (from Table 8).

~4A-
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® (CONSERVATIVE Basis FoR CPS Toxic HAZARDS ANALYSIS

SCREENING OF CHEMICALS

* HAZCHEM

Toxic LIMITS

PROBABILITY RISK ASSESSMENT
ADDITIONAL IMPORTANT CONSERVATISMS



CONSERVATIVE BASIS FOR CPS TOXIC HAZARDS ANALYSIS

® SCREENING OF CHEMICALS (COMPREHENSIVE)

* "HAZARDOUS MATERIALS” = SHIPPING CATEGORY WHICH
INCLUDES TOXIC MATERIALS. ALL MAZARDOUS MATERIALS
INITIALLY CONSIDERED TOXIC AND THEN EXAMINED INDIVI-
DUALLY TO DETERMINE IF ACTUAL HEALTH HAZARD EXISTS
(IN CONTROL ROOM),

* SHIPPING FREQUENCY - REGULATORY GUIDE 1.78 CRITERIA:
HAZARDOUS MATERIALS SHIPPED BY RAIL 30 OR MORE TIMES
PER YEAR,



VATIV P X

"HAZCHEM"” JiFFUSION ANALYSIS
®* INSTANTANEOUS SPILL OF TOTAL CONTENTS OF TANK CAR -
R.G., 1.78 "MaxiMum CONCENTRATION ACCIDENT”,

* CONTROL ROOM INTAKE MODELED AS DIRECTLY DOWNWIND OF
THE POINT OF CHEMICAL RELEASE W!TH NO INTERVENING
STRUCTURES.,

* FINITE VOLUME “PUFF” RELEASE MODEL., ATMOSPHERIC DILUTION
IN ApPENDIX B oF R.G. 1.78. NoO CLOUD DIFFUSION IN THE
VERTICAL CENTERS PUFF AT THE CONTROL ROOM AIR INTAKE.

* FOR ALL CHEMICALS CO!SIDERED THE AMOUNT (TONS) EVALUATED
WAS THE MAXIMUM SHIPPING WEIGHT FROM THE CLINTON SURVEY.
NOT ALL CARS, OF EACH CHEMICAL SURVEYED, WE!GHED THE
MAXIMUM AMOUNT,

E.G. BROMINE MAX., SHIPPING WEIGHT = 65 TONS
AvG, SHIPPING WEIGHT = 39 TONS



CONSERVATIVE BASIS FOR CPS OXIC HAZARDS ANALYSIS

TOXICITY LIMITS

* DETAILED LITERATURE SEARCH PERFORMED,

ACUTE EXPOSURE LIMITS USED WHERE DATA WAS AVAILABLE,
OTHERWISE, TWA OR 2-TLV useD., IN ANY CASE, THE

TOXICITY LIMIT WAS THEN COMPARED TO THE HAZCHEM cALCU-
LATED CONCENTRATION TO EVALUATE CONTROL ROOM HABITABILITY.

Use oF TWA (FOR LENGTHY EXPOSURES) IS OBVIOUSLY CONSERVATIVE
WHEN APPLIED TO ACUTE EXPOSURES (SHORT-TERM),

®* 2-TLV: CHEMI!CAL CONCENTRATION TOLERABLE ON A DAILY BASIS
1S TOLERABLE AT 2-TLY FOR AN ACUTE EXPOSURE,

* COMPARISON WITH KNOWN TOXICITY LIMITS,

* COMPARISON WITH TAELE C-1 IN R.G. 1.78.



i ~ ~

FOR_THE FOLLOWING CHEMICALS, BOTH THE ACUTE EXPOSURE LIMITS AdD THE TLV _ARE_KNOWN_ AND

COMPARED:
RATI10-ACUTE
ACUTE EXPOSURE EXPOSURE
CHEMICAL Toxicity LimIT TLV :
PrROPYLENE OXIDE 1500 pPM 100 pPM 15:1
CARBON TETRACHLORIDE 1500 PFM 10 PPM 150:1
CHLOROFORM 2000 pPM 50 PPM 40:1
vs, TLV COMPARISONS AR DE WITH R 78 -1:
ATIO
REGULATORY GUIDE REG. GUIDE
CHEMICAL ToxICiTY LIMIT, PPM TLV. PPM LimiT: LV
ACETALDEHYDE 200 200 1:1
ACETONE 2,000 1,000 2:1
ACRYLONITRILE 40 20 2:1
ANHYDROUS AMMONIA 100 5N 2:1
ANILINE 10 5 2:1
BENZENE 50 25 2:1
BUTADIENE 1,000 1,000 1:1
BUTENES ASPHYX1ANT - -
CARBON DIOXIDE 10,000 5,000 2:1
CARBON MONOXIDE 1,000 50 20:1
CHLORINE 15 1 15:1
ETHYL CHLORIDE 10,000 1,000 10:1
ETHYL ETHER 800 400 2:1
ETHYLENE DICHLORIDE 100 50 2:1
ETHYLENE OXIDE 200 50 4:1
FLUORINE 2 0.1 20:1
FORMALDEHYDE 10 5 2:1
HEL TUM ASPHYXIANT - -
HYDROGEN ~“YANIDE 20 10 2:1
HYDROGEN SULFIDE £90 10 50:1
Me THANOL 400 200 2:1
N1 TROGEN ASPHYXIANT - -
(COMPRESSED OR LIQ.) :
SobiuM OXIDE 2 MG/M TLV NOT FOUND
SULFUR DIOXIDE 5 5 1:1
§ULFURIC Ac:b % 886n3 1 Me/M3 2:1
INYL CHLORIDE ’ 500 :
XYLENE Loo 100 5:%



CONSERVATIVE BAsis FOR CPS Toxic HAZARDS ANALYSIS

® PROBABILITY RISK ASSESSMENT
® RELEASE PROBABILITIES
-TAKEN FROM MATERIALS TRANSPORTATION BOARD DATA, FOR
DAMAGE THRESHOLDS IN EXCESS OF $5,000.
P> NOT ALL RELEASES CAUSING $5,000 DAMAGE ARE MAJOR
"RELEASES (I.E. R.G, 1.78 “"MAXIMUM CONCENTRATION
ACCIDENTS").

* NO CREDIT WAS TAKEN FOR UNSTABLE WINDS.
Pw(D) INCLUDES PASQUILL STABILITY CATEGORIES A, B, & C.



CONSERVATIVE BASIS FOR CPS ToxiCc HAZARDS ANALYSIS

® PROBABILITY RISK ASSESSMENT (CONTINUED) . + + « v +

* NO CREDIT WAS TAKEN FOR THE EFFECTS OF LAKE.
SIGNIFICANTLY WARMER LAKE SURFACE, DURING NIGHTTIME
AND WINTER, THAN SURROUNDING GROUND.

P> ADDITIONAL DIFFUSION IN THE VERTICAL OVER LAKE.

* TANK CAR MODIFICATIONS
-RELEASE PROBABILITIES TAKEN FROM DATA BEFORE
MODIFICATIONS WERE REQUIRED.
-AMMONIA & BROMINE TANK CARS REQUIRED BY FEDERAL LAW
(4SCFR) TO BE RETROFIT WITH SAFETY FEATURES:
1., HeAD SHIELDS - PUNCTURE RESISTANCE SYSTEM;
AAR srvs 85% REDUCTION IN RELEASES.
FRA sAYS 50% REDUCTION IN RELEASES.
AND/OR

2, SHELVES ON CouPLERS - COUPLER RESTRAINT SYSTEM;
AAR sAYs 60% REDUCTION IN ACCIDENTS,

.-10-



VATV . R

® PROBABILITY RISK ASSESSMENT (CONTINUED) + + + + + + &

~HATIONAL TRANSPORTATION SAFETY BOARD ACCIDENT STUDY:
ANALYSIS OF PAXTON, TEXAS RAIL ACCIDENT.
21 OF 21 SHELF COUPLERS REMAINED COUPLED.

IN ANOTHER ACCIDENT 5 CARS EQUIPPED WITH HEAD SHEILDS
AND SHELF COUPLERS REMAINED INTACT,

> NEERIN MENT: FACTOR OF REDUCTION IN
PROEA

* PROBABILITY OF OPERATOR INCAPACITATION
-NUREG/CR-2650 sSTUDY CONDUCTED BY SANDIA FOR NRC,
D>EACTOR OF 10X REDUCTION :N OVERALL ACCIDENT PROBABILITY
TO ACCOUNT FOR OPERATOR INCAPACITATION EVENTS NOT
RESULTING IN EXCEEDING 10CFR100 RADIOACTIVITY RELEASE
GUIDELINES.



DETAILED STUDY PERFORMED,

R.G. 1.78 CRITERIA APPLIED.

INDUSTRY DATA APPLIED.

CONSERVATISMS APPLIED.

RESULTS ACCEPTABLE AS COMPARED TO NUREG-0800.
ADJUSTED PROBABILITIES AFTER APPLIZATION

OF QUANTIFIED CONSERVATISMS (ACCIDENT REDUCTION)
-TANK CAR MODIFICATIONS (2x)

-0PERATOR INCAPACITATION (10x)

P CAR-MILE BASIS = 1,09 x 10-7 PER YEAR
D> Ton-MILE BAsts = 6.7 x 10-8 pPEr YEAR

REALISTIC PROBABILITIES EVEN LESS.



TABLE 1

- —— —————

FLAMMABLE COMPRESSED GAS SHIPMENTS OVER THE
ILLINOIS CENTRAL GULF-GILMAN LINE,

12/1/81 to 11/39/82

STCC No. Description of Commodity Carloads Tons

4905702 Butan: (butane, impure for further 9 675
refining)

4905703 Butadiere, inhibited (butadiene, 1 15
impure for further refining)

4905706 Butane 443 31,146

4505707 Liquefied Petroleum Gas (butene gas, 345 24,459
liguefied)

4905711 Liquefied Pecroleum Cas (butylene, 13 875
impure for further refining)

4905741 Liquefied Petroleum CGas (NIC) 1 75

4905747 Isobutane 743 57,001

4905748 Isobutylene 1 75

4905750 Isobutane (Isobutane for “urther 8 523
refinery processing)

4905752 Liquefied Petroleum Gas 885 61,816

4905761 Methyl Chloride 3 141

4305781 Propane 164 11,559

4905782 Propylene 801 57,132

4905785 Trifluorochloroethylene 1 75

4905792 Vinyl Chloride & 300

Total 3472 245,927
STCC: Standard Transpcrtation Commodity Code

NIC:

Not in Code - commodity was coded with a

STCC number which could nctc be identified

from the STCC tariff.

Commodity was assumed

to be of the same fanmily of nearest identifiable
commodity by STCC number.



TANK CAR STATISTICS

49 ACCIDENTS

22,900,000 CAR-MILES

PROBABILITY OF TANK CAR ACCIDENT

49

355?555?555 s 1522 10’7 AcciDenTS/CAR-MILE



DETOMATION RATE

L0ss OoF LApinG Due to MecHANICAL DaMAGE:
ACCIDENTS: 163
DETONATIONS: 3

YEARS: 13
Loss oF LApinG Nue 1o FIRE:
ACCIDENTS: 49
DETONATIONS : 0
YEARS: )

ProBABILITY OF DETONATION IF ACCIDENT OCCURS:

3/13 + 0/6
162/13 + 89/6

= 1,11 x 10'2 DETONATIONS/ACCIDENT



EXAMPLE CALCULATIN!

SEGMENT:
No., 8

Winp:
StagiLiTy CLass D
Seeep 1.5 - 3.0 M/sec (Ave. 7.4 FPS)

TiMe INTERVAL:
410 sec. 10 €10 SEc. AFTER ACCIDENT

DiscHARGE RATE:
2667 LB/SEC.
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SAD 408
REV. 0
12/20/82

N
POINT OF 2350' r
TANK RUPTURE ~
s SEGMENT &
LENGIH = 400"

2650

kmm

Figure 2: 1solated Segment 8 of Railroad Line

wdle



PROBARILITY OF ACCIDENT
IN SEGMENT 8

(1.52 x 10°7) (400/5280) (3472) = 4 x 1072



ASSUMED DISCHARGE RATES

OPENING DIAMETER, IN DISCHARGE RATE, LB/SEC

23 172 2667
14 172 R88.9
7172 266.7
4 3/4 102.6



GAS COMCEMTRATION

2 2

V(x,y,2) =yt exp(= X - =By w(e-maxcut  (4.4)
y z 2 y 2%,

« 0 x <u (t=-T) and x> ut
the following symbols are used:

gas concentration 4

gas release rate (ft”/sec)

wind velocity (ft/sec)

distance downwind (ft)

horizonta)l distance normal to 3rift direction
(ft) "
vertical distance normal to drift direction (ft)

dispersion coefficient in horizontal direction
(ft)

dispersion coefficient in vertical direction (ft)
time after initial rupture (sec)

time required for total content of car to be
released (sec)




SAD 408
REV. 0
‘ 12/20/82

AL DISPERSION COEFFICHENT (m)

'
g0 | i -
( .8‘ e e A=A 3o CATACRELY UNSTABE ]
; s bt f S S~ 8 - MODERATELY UNSTABLE et
AP S Ay AN e & SLIGWTLY UNSTABLE ]
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/ . ‘ : €~ SLIGNTLY STaBLE | |1
2 \ ‘ F ~ MODERATELY su.u . & ‘
] I
| \ 13!] T
, | : ii
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, - . — — -
- . ! T A
¥
v’ S s w 2 s T s ie?

DISTANCE FROM SOURCE (m)

Figure 3: Horizontal Dispersion Ccefficients
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SAD 408
REV. 0
12/72¢0/82

CALCULATION TIMES FOR
FLAMMABLE VOLUME AND CENTROID, SEC.

N\
ERERERE)
"“"“""|ll [ S g

& § $ 8§88 8 ¢8 8§

\

v PROBABILITY OF DETONATION
TIME INTERVALS , SEC.

Pigure S: Time After Rupture for Calculation
of Piammable Volume and Centroid Location;
Time Intervals for Probability of
Detonation Calculatiou, 1600 Second Duration

- =30=




SAD 408
REV. 0
12/20/83%

g

SYMMETRIC ABOUT &

DOWNWIND DISTANCE, ft.

Pigure 6: Ground Level Concentration st 520 Seconds After Rupture



SAD 408
REV. 0
12/20/82

L“r - 2980
-
l POINT OF TANK R*.PTURE N
. SEGMENT No &

Release Rate: 2667 lbs/sec
Wind Stability Class: D

Wind Speed: 7.4 fps

Figure 8: Geometric Consideraticns for
Unfavorable Wind Direction

s 7




SAD 408

REV. 0
12/720/82

FPigure 9: petermination of Applicable Wind
pirections., Refer to Figure 8
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TIFE TO NETOMATION

PROBABILITY OF DETONATION BeTweeN /110 anp 610 seconps
AFTER ACCIDENT

exp(-410/300) - exp(-610/300) = 0.,1241

Mean TIME TO iceNITION = 300 sec.



COMRIMED PROBARILITY

PROBABILITY OF AN ACCIDENT IN SEGMENT 8 = 4.0 x 10"5
PROBABILITY OF UNFAVORABLE WIND DIRECTION = 0079
PROBABILITY OF DETOMATION G!VEN AN ACCIDENT ¥ 0.0111
PROBABILITY OF DETONATION IN TIME INTERVAL = 0,124]

 x 107°)(0,0079)(0.0111)(0,1241) = 4,35 x 10-10



TOTAL PRORABILITY

7 NT 16

NP 6 c 8,
P = P_xP(D/R) x F x Zl )‘_‘1 Fg P, (S,V,D)xP (T, _;,T)xL(N)xd(E,V,D,1.2
' N= S= Vg. = = w . .d I 1 I

~

- - s Po® e’ ® - 8

where: oS TR TR "

P_ = probability of rupture per tank mile
PID/R) = prcbability of detonation (explosion) given a
rupture

F = frequency of shipment of tanks carrying FCG, in

shipments per year
PU(S.V,D) - probability that wind of stability
i class S, speed V, and direction D is
blowing when detonation cccurs

. M T.) = probability that detonation oc:iurs
d""I1-1,"1

between times T;_% and T,, given
2

: " that a rupture eccuried
L(N) = length of railrocad segment N, in miles
NP = npumber of railroad segmants considered in
: " analysis '
NT = number of detcnation time intervals
I - d(S,V,D,I.N): .
T - 1 if overpressure exceeds the one psi
-+ * eriterion for S,v,D,I,N
- 0 if overpressure does not exceed the one psi
" ° eriterionr
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"GONTRIBUTIO!N OF EACH RAILROAD
SEGMENT TO TOTAL PROBABILITY

Duration: 1500 seconds
Mean Duration Time: 300 seconds

Segment . Contribution
Number ‘ . (%) i
T - L e * . 3.0
g L o : 2.9
8 3.9
ek _ 3.3 M
'S5 . 4.0
M 3.4
9 5.5 T
8 X . 6.4 ' i
9 6.0 :
10 7.6
11 8.3
12 8.2
13 \ 6.6
1é & 5.2
15 ; 4.8
‘16 4.2 . ‘
13 . 3.5 R i
18 2.4 . ol
13 2.8
‘20 ~ ‘@S :
ar - Y o oL -
22 2.3 M
23 3.2
24 0.7
25 0.4
26 : 0.3

——— e

TOTAL  100.0-= 2.3 x 1077 per year



MAXIMUM PROBABILITY OF EXCEEDIMNG
1 PSI AT PLANT DUE TO TAMK CAR
ACCIDENT

2.3 x 10”7 per vEAR




N v R CP % RDS ANA

METHODOLOGY USED IN COMPLIANCE WITH NUREG-0014.
MOST DETONATIONS THAT HAVE OCCURRED, HAPPENED AT THE POINT
OF GAS RELEASE.

FORMATION OF VAPOR CLOUD WHICH DRIFTS TOWARDS PLANT WITH
SUBSEQUENT DETONATION CONSIDERED.

JAMES “CODES AND STATISTICS” FOR AAR
81 IGNITIONS

18% 50-100 FT.
24% 100-300 FT.

NO CREDIT TAKEN FOR DESTABILIZING EFFECT OF LAKE CLINTON,

P> ADDITIONAL DIFFUSION IN THE VERTICAL OVER LAKE,

ALL TANK CARS ASSUMED TO CARRY PROPANE WITH CONTENTS OF
160,000 1Bs. oF FUeL (80 Tons). E.G. LPG CARS WEIGHED
70 TONS AVG.



CONSERVATIVE BAsIs FOR CPS ExPLOSIVE HAZARDS ANALYSIS

ANALYSIS ASSUMED THAT AS LIQUEFIED GAS ESCAPED, 1007 FLASH
VAPORIZED,
P> NUREG/CR-0075 sAYS ONLY 1/3 wOULD FLASH VAPORIZE IMMEDIATELY,
REMAINDER STAYING AS LIQUID DROPLETS. THIS REMAINDER
WOULD NOT CONTRIBUTE TO EXPLOSIVE HAZARD.

NO RISE OF THE PLUME DUE TO BUOYANCY ASSUMED.

EQUIVALENT WEIGHT OF TNT TAKEN AS 240% OF GAS CONTAINED IN CAR.
R.G. 1,91 INDICATES 2407% REPRESENTS AN UPPER BOUND FOR
HYDROCARBONS,

TANK CAR MODIFICATIONS., NO CREDIT TAKEN FOR FEDERALLY MANDATED
SAFETY FEATURES:

1., COUPLER RESTRAINTS

2. TANK HEAD SHIELDS

3. THERMAL PROTECTION SYSTEMS

4, SAFETY RELIEF VALVES

P AT_LEAST FACTOR OF 2X REDUCTION [N ACCIDENTS.



CONSERVATIVE BAsIS FOR CPS EXPLOSIVE HAZARDS ANALYSIS

EXCEEDING 1PSI OVERPRESSURE WILL NOT NECESSARILY RESULT
IN RADIOACTIVITY RELEASE, MUCH LESS IN EXCESs OF 10CFR100,

MAXIMUM SAFE OVERPRESSURE FOR CPS 1s 1.65 PSI, WHICH IS
1/2 THE TORNADO WIND DESIGN (3.3 PSI).



ON NS - P v R NALY

DETAILED STUDY PERFORMED

R.G. 1.91 CRITERIA APPLIED
NUREG-0014 METHODOLOGY UTILIZED
INDUSTRY RELEASE DATA APPLIED
CONSERVATISMS APPLIED

RESULTS ACCEPTABLE:

D> WorsT CASE PROBABILITY = 2.3 x 10-7 PER YEAR
(LzsS THAN 10-6 R.G. 1,91 ACCEPTANCE CRITERIA),




ON

Toxic HAZARDS ANALYSIS

ANHYDROUS
AMMONIA

BROMINE

ToTAL Toxic
HAZARD

RY COMPLIAN

CAR-MILE BASIS

4,06 x 1077

1.77 x 10-6

2.18 x 10-6

TON-MILE BASIS

4,86 x 10-7

8,50 x 10-7

1.34 x 10-6

D> PROBABILITIES ADJUSTED WITH APPLICATION OF QUANTIFIED
CONSERVATISMS . covsssnsnncuns

-TANK CAR MoDs. (2x REDUCTION)
-0PERATOR INCAPACITATION (10X REDUCTION)

I.E. CAR-MILE BASIS = 1.09 x 10-7
TON-MILE BASIS = 6.7 x 10-8

COMPLIES WITH STANDARD REVIEW PLAN (NUREG-0800) AND

R.G. 1,78, 1.E.<10-6,



CONCLUSTONS/CPS REGULATORY COMPLIANCE

®  EXPLOSIVE HAZARDS ANALYSIS
P> WORST-CASE PROBABILITY = 2,3 x 10-7
CoMPLIES WITH R.G, 1.91 criTERIA, I.E, < 10-6

® _IsSUE OF TRANSPORTATION ACCIDENTS (SER OUTSTANDING ISSUE #1)
ADEQUATELY ADDRESSED AND NO PLANT MODIFICATIONS REQUIRED.




