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RECEIVED 

NRC 
Southern California Edison Company REG! ONV 

P. 0. BOX 800 .88 FE6i1 A 10: 22 
2244 WALNUT GROVE AVENUE 

ROSEMEAD, CALIFORNIA 91770 

M.O.MEDFORD TELEPHONE 
MANAGER OF NUCLEAR ENGINEERING February 8, 1988 (818) 302-1749 

AND LICENSING 

U. S. Nuclear Regulatory Commission 
Region V 
1450 Maria Lane, Suite 210 
Walnut Creek, CA 94596-5368 

Attention: Mr. 3. B. Martin, Regional Administrator 

Dear Sir: 

Subject: Docket Nos. 50-361 and 50-362 
San Onofre Nuclear Generating Station 
Units 2 and 3 

San Onofre Units 2 and 3.Technical Specification 6.9.1.14 requires that 
"hazardous cargo traffic on Interstate 5 (1-5) and the AT&SF railway shall be 
monitored and the results submitted to the NRC Regional Administrator once 
every three years". The purpose of this letter is to forward the results from 
the most recently completed hazardous cargo monitoring effort. Enclosed is 
our report entitled "Offsite Hazards Evaluation Update", dated February 1988, 
which identifies the methods, results and conclusions of the monitoring effort.  

The monitoring effort consisted of conducting a roadside survey along I-5 and 
making contact with representatives of the AT&SF Railway Company. The types 
of hazards resulting from shipment of hazardous material past the plant which 
were evaluated include: 1) individual toxic gases, 2) explosive materials and 
3) materials which could ignite and yield high temperatures or generate other 
hazardous clouds (flammable clouds) which could affect plant safety. The 
offsite hazards monitoring effort concluded that the hazard to the plant from 
shipment of materials along I-5 and the AT&SF railway remains within the 
bounds of the previous evaluation and the acceptance criteria of Standard 
Review Plan 2.2.3 and is therefore acceptable. No additional design basis 
events were identified.  
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Mr. 3. B. Martin -2- February 8, 1988 

The information provided herein is deemed to comply with the requirements of 
Technical Specification 6.9.1.14 for both San Onofre Units 2 and 3 covering 
the three year period from February 16, 1985 through February 15, 1988.  

If you have any questions concerning the above information, please contact me.  

Very truly yours, 

Enclosure 

cc: U. S. Nuclear Regulatory Commission, Document Control Desk 
D. Hickman, NRC Senior Project Manager, San Onofre Units 2 and 3 
F. R. Huey, USNRC Senior Resident Inspector, San Onofre Units 1, 2 and 3



SOUTHERN CALIFORNIA EDISON COMPANY 

SAN ONOFRE NUCLEAR GENERATING STATION 

UNITS 2 AND 3 

OFFSITE HAZARDS EVALUATION UPDATE 

FEBRUARY 1988



I. INTRODUCTION 

The United States Nuclear Regulatory Commission (NRC) requires that a utility 
filing an application for authority to operate a nuclear power plant include 
in the application information regarding potential offsite hazards which could 
affect safe operation of the plant. The hazards to be specifically evaluated 
include the potential release of toxic gases or explosive mixtures which could 
jeopardize continued occupancy of the control room or adversely affect the 
plant's physical structure.  

The analysis of offsite hazards for the San Onofre Nuclear Generating Station 
(SONGS) is documented in Chapter 2 of the SONGS Final Safety Analysis Report.  
(FSAR). Upon review of this analysis during the initial licensing phase for 
SONGS Units 2 and 3, the NRC noted that their conclusion as to the 
acceptability of the offsite hazard posed by the Interstate Highway 5 (1-5) 
and the Atchison, Topeka and Santa Fe (AT&SF) railway adjacent to the plant 
site was based on the size and frequency of hazardous cargo shipments. As a 
result of the potential variability in transport cargoes and rates of 
shipment, the NRC conditioned the license to require that the Southern 
California Edison Company (SCE) update the offsite hazards analysis every 
three years.  

The first update of the analysis was performed in 1984, covering the period 
from initial licensing of SONGS Unit 2 up to February 1985. The second update 
was performed during 1987 and addresses the period from February 1985 up to 
February 1988. The purpose of this report is to document the results of this 
most recent update of the offsite hazards analysis and to therefore fulfill 
the aforementioned condition of the San Onofre Units 2 and 3 license.  

II. METHODOLOGY 

The evaluation of the potential risk to the safe operation of the San Onofre 
Nuclear Generating Station from toxic gas release and explosion (including 
flammable clouds) addresses shipments of hazardous cargo along the adjacent 
highway and railway lines. The highway evaluated in the analysis is 
Interstate Highway 5 (1-5) and the railway considered is the Atchison, Topeka 
and Santa Fe (AT&SF) line between Fullerton and San Diego, California. The 
highway is located within 560 feet and the railway within 490 feet of the 
closest safety-related plant structure.  

Those types of hazards resulting from the shipment of hazardous materials past 
the plant are categorized as follows: 

- individual toxic gases which could reach the control room in 
concentrations which exceed their toxic limit and thus cause the 
control room to become uninhabitable,



- solids, liquids or gases (including transient vapor clouds) which 
could explode and create an excessive overpressure at plant 
safety-related structures thus affecting plant safety and 

- solids, liquids or gases which could ignite and yield high 
temperatures or generate other hazardous chemical bearing clouds 
which could also affect plant safety.  

The risk or frequency of hazard associated with each of the three categories 
of hazard is evaluated using the following assumed relationship: 

Risk = Frequency of Transport x Probability of Consequence 

where the probability of consequence is equal to the product of the event 
probabilities required for the consequence to occur. The individual event 
probabilities contributing to the toxic gas hazard include 1) the probability 
of an accident for specific types of hazardous material per highway or railway 
distance, 2) the exposure distance along the highway or railway where the 
accident could lead to a hazard at the plant, 3) the probability of a spill 
given that an accident has occurred and 4) the probability of the wind blowing 
from the accident site to the plant.  

The individual event probabilities contributing to the explosion hazard 
include 1) the probability of an accident for specific types of hazardous 
material per highway or railway distance, 2) the exposure distance along the 
highway or railway where the accident could lead to a hazard at the plant, 
3) the probability of a spill given that an accident has occurred, 4) the 
probability of an explosion given that a spill has occurred, and 5) the 
probability of a boiling liquid expanding vapor explosion (BLEVE) given a 
spill.  

The individual event probabilities contributing to the flammable cloud at the 
plant hazard include 1) the probability of an accident for specific types of 
hazardous material per highway or railway distance, 2) the exposure distance 
along the highway or railway where the accident could lead to a hazard at the 
plant, 3) the probability of a spill given that an accident has occurred, 
4) the probability of a vapor cloud fire given that ignition occurred, 
5) the probability of a vapor cloud explosion given the ignition occurred, and 
6) the probability of the wind blowing from the accident site to the plant.  

With the exception of the explosion hazard, the risk associated with each type 
of hazard was assumed to be directly proportional to the shipment frequency.  
The risk of each type of hazard was then determined by multiplying the 
original risk by the ratio of the updated hazardous shipment frequency to the 
original hazardous shipment frequency. This methodology was appropriate since 
other factors associated with the risk calculation are not affected by the 
shipment frequency or size. The probability of consequence or hazard 
frequency was determined for each type of offsite event potentially capable of 
leading to a degradation of plant safety. The frequency of each type of 
hazardous event was then compared to, the guidelines in the Standard Review 
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Plan (SRP) Section 2.2.3 to determine whether or not the event is a design 
basis event. Those types of events which pose a hazard to the operation of 
the plant with a frequency exceeding approximately 1OEE-7 per year based upon 
a realistic analysis or with a frequency of 10EE-6 per year based upon a 
conservative analysis are classified as design basis events. Each hazard 
classified as a design basis event was reviewed to determine that the effects 
of the event on the safety features of the plant have been adequately 
accommodated in the design of the plant.  

In the case of the explosion hazard, the shipment size affects the percentage 
of shipments capable of causing an excessive overpressure at the plant. All 
substances capable of creating an explosive overpressure in excess of the 
predetermined value of 7 psi at the nearest safety-related plant structure 
were evaluated together as a single event and the result compared with the SRP 
acceptance criteria.  

The update of the offsite hazards analysis was based upon the response to 
questionnaires completed by the railroad and local companies believed to be 
transporting hazardous material. Additionally, hazardous cargo shipment 
content, frequency and size data was obtained by a roadside survey.  

The roadside survey was conducted at the weigh stations located on either side 
of Interstate Highway 5 (1-5) approximately three miles south of the plant.  
There are no highway entrances or exits located between the weigh stations and 
the plant site. Personnel were stationed at the weigh stations to determine 
truck content as trucks passed through the weigh station. All trucks entering 
the weigh stations were considered. Those trucks carrying potentially 
hazardous cargo were detained briefly and questioned regarding the material.  

III. RESULTS 

The update of the railway cargo data used in the hazardous material analysis 
was performed by contacting representatives of the Atchison, Topeka and Santa 
Fe (AT&SF) Railway Company. A copy of the original data used in the 
development of the previous offsite hazards analysis and the report were sent 
to Mr. 3. L. Fields (the Superintendent of the Company). After reviewing the 
material, Mr. Torbin, General Manager of the Company, confirmed that the 
description originally used in the analysis was still appropriate. It was 
also reported that explosives or military ordinance was not shipped past the 
plant as a result of a ban on such shipments which remains in effect.  

The survey performed along 1-5 resulted in consideration of over 38,000 
trucks. A total of 950 trucks were identified as carrying potentially 
hazardous cargo. It was estimated that approximately 99 percent of the truck 
drivers passing through the weigh stations were questioned. Approximately 200 
trucks were not evaluated during the survey periods due to periodic overflows 
at the weigh stations. The percentage of these 200 trucks assumed to be 
carrying hazardous material was determined to be the same as the observed 
percentage (i.e., 950/38,571 = 2.46%). Thus, of the 200 trucks not evaluated, 
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five of the trucks were assumed to be carrying hazardous material. This 
material was assumed to consist of commodities found in the overall mix with 
the most frequently shipped materials appearing the most often. Thus, these 
shipments were considered to represent a negligible increase in the overall 
hazard frequency.  

The frequency of shipment was determined from the actual observed truck count 
in combination with a weighting factor (time). Determination of shipment 
sizes and truck types was based on observation and driver response.  
Comparison of truck types and shipment sizes between this and previous survey 
results indicates that the shipment sizes of those analyzed hazardous 
materials have not significantly changed.  

A number of new potentially hazardous materials were identified in the 
survey. An .in-depth review of each material was conducted in order to assess 
whether or not an accident involving these materials might be capable of 
producing an explosive, fire or toxic gas hazard. The review identified the 
chemical composition and physical state of the material as well as a 
description of its use and/or characteristics. These characteristics 
permitted an identification of the degree of hazard as described below: 

NONE = No Harm via Exposures of Normal Use 

LOW = Causes Some Discomfort 

MOD = Can Cause Considerable Discomfort 

HIGH = Incapacitating and Poisonous 

The identification of material characteristics permitted the categorization of 
potential new hazardous materials into one of the following groups: 

1. Identified as non-hazardous; deleted from further consideration; 

2. Evaluated to be non-hazardous; or 

3. Categorization by physical properties to be similar to a previously 
evaluated hazard.  

For those materials classified as similar to previously analyzed hazards, the 
surveyed number of shipments of each material was added to the similar 
material shipment number obtained from the survey. Thus, the shipment 
frequency of each previously evaluated material was increased to include any 
similar substances. Potential new hazards with either a high explosive, or 
with a high, moderate, or low inhalant potential, were further evaluated.  
Solid materials were excluded from further consideration as inhalants due to 
their poor dispersion capabilities. In this manner, all of the new 
potentially hazardous materials which were identified were dispositioned.  
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The revised shipment frequencies (including similar substances) were then 
divided by the frequencies found in the original study to determine the ratio 
of the new shipment frequency to the old frequency. This ratio was then 
multiplied by the original hazard frequency to obtain the updated hazard 
frequency.  

In the case of toxic gases, identified commodities could either be grouped 
with an existing analyzed material or were otherwise shown to be 
non-hazardous. The revised hazard from toxic gas was calculated by 
multiplying the original hazard probability by the ratio of the 1987 survey 
shipment frequency divided by the original shipment frequency for each 
material. The updated analysis indicates that no materials with the exception 
of propane, gasoline, chlorine, and ammonia are capable of producing a toxic 
gas hazard at the plant with a probability exceeding 1 x 10EE-7 per year.  
Thus, the only toxic material hazards potentially capable of resulting in 
design basis events are propane, gasoline, chlorine, and ammonia. In the case 
of gasoline, further analysis was previously performed as outlined in the FSAR 
and has demonstrated that control room monitoring and isolation provisions are 
not required for gasoline. Propane, chlorine and ammonia are monitored and 
protection is provided to maintain the control room habitability by the 
Control Room Toxic Gas Isolation System. The results of the updated frequency 
of toxic gas hazard is presented in Table 1.  

Explosive materials identified in the survey included LPG, liquid hydrogen, 
compressed hydrogen and acetylene. The 1987 survey indicated that the maximum 
and average shipment sizes did not change significantly. The shipment 
frequency for these materials was obtained from the highway survey. Table 2 
summarizes the results of the original survey and the 1987 update. The 
revised frequency of overpressure due to explosive gases is 2.6 x 10EE-8 per 
year, approximately 38 percent of the original estimate and well within the 
Standard Review Plan acceptance criteria of 1 x 1OEE-7 per year.  

The original analysis evaluated the potential hazard of all flammable liquids 
found. The original analysis determined that only formaldehyde, gasoline, and 
xylene were capable of causing a peak positive normal reflected overpressure 
(from explosion) at the nearest plant safety-related structure exceeding 3.0 
psi. Since the capability of safety-related structures at the plant to 
withstand overpressure conditions was re-evaluated and revised from 3.0 psi to 
7.0 psi, the potential hazard capability from spills of formaldehyde, 
gasoline, and xylene was re-evaluated. Based on the 1987 survey, these 
materials are not shipped in quantities which could create an overpressure in 
excess of the 7.0 psi limit. Therefore, the risk from this particular hazard 
is zero.  

Based on letters from the U.S. Marine Corps, Camp Pendleton, California and 
Department of the Navy, Naval Weapons Station, Concord, California, the 
maximum weight of any military shipment of explosives past San Onofre Nuclear 
Generating Station Units 2 and 3 for 1987 was less than 19,450 pounds.  
Assuming this maximum weight shipment is composed of materials having a pound 
per equivalence with TNT (conservative assumption), the peak positive normal 
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reflected overpressure at the plant site produced by the surface detonation of such a shipment at a distance of 560 feet (distance to closest safety-related 
structure, the Fuel Handling Building) is approximately 6.3 psi. Since the 
safety-related structures of the plant have been determined to be capable of 
withstanding overpressures of up to 7.0 psi, an explosion of a shipment of 
military ordinance on 1-5 does not pose a hazard to plant safety.  

An evaluation of the risk of a flammable gas mixture reaching the control room 
HVAC air intake was also performed. The materials evaluated to be capable of 
contributing to this risk are compressed and liquefied gases. These materials 
are LPG, liquified hydrogen, compressed hydrogen, acetylene and LNG. The risk 
of flammable gas at the plant for highway accidents is 2.4 x 10EE-8 per year, 
approximately 49% of the original estimate. The risk of flammable gas at the 
plant from railway accidents involving LPG is considered to be a factor of 10 
less than the highway hazard frequency. Therefore, the hazard associated with 
flammable gas reaching the control room intake does not exceed the SRP 
acceptance criteria of 1 x 1OEE-7 per year and, thus, is not a design basis 
event.  

IV. CONCLUSIONS 

The shipment frequency of hazardous material on the AT&SF railroad in 1987 
remains the same as that reported originally, except for Class A or Class 7 
military ordinance, none of which was shipped by rail due to a ban on the 
railway shipments of military ordinance.  

The shipment frequency of military ordinance on Interstate Highway 5 has 
increased slightly, however, the hazard is not a concern since none of the 
shipments contain enough explosive to exceed the allowable overpressure 
threshold of 7.0 psi at the nearest plant safety-related structure.  

The results of the updated analysis for toxic gas hazards indicates that the 
frequency of hazard for each toxic gas is less than 1 x 10- 7/yr., with the 
exception of gasoline, propane, chlorine, and anhydrous ammonia. In the case 
of gasoline, further analysis previously performed as described in the Updated 
FSAR demonstrates that control monitoring and isolation provisions are not 
required for this material. Protection is provided for the operators from 
spills of propane, chlorine, and anhydrous ammonia by the Control Room Toxic 
Gas Isolation System.  

The result of the updated analysis indicates that the frequency of all hazards 
due to explosive materials (other than military ordinance) and from a 
flammable cloud at the plant is well below the Standard Review Plan acceptance 
criteria of 1 x 10EE-7 per year at 2.6 x 10EE-8 and 2.4 x 10EE-8 per year, 
respectively.  

Based on these results, no new design basis events from offsite hazards need 
be considered for the SONGS units.  

BRD:9301F 
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