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g DISCLAIMER OF RESPONSIBILITY

This document was prepared by Yankee Atomic Electric Company
("Yankee"). The use of information contained in this document by anyone other
than Yankee, or the Organization for which this document was prepared under
contract, is not authorized and, with respect to any , neither
Yankee nor its officers, directors, agents, or employees assume any
obligation, responsibility, or liability or make any warranty or
representation as to the accuracy or completeness of the material contained

in this document.
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ABSTRACT

A study was undertaken to update and evaluate the effect of any changes
in the amount or type of hazardous chemicals transported past or stored by
industries near Seabrook Station. A field survey out to five miles of
Seabrook Station and interviews with area emergency management personnel,
coupled with Federal Regulatory Guides, were used to assess potential effects
to Control Room habitability in the event of a chemical release. The results
indicate that the previous evaluation, contained in the Seabrook Station Final
Safety Analysis Report, remains valid - i.e., the Seabrook Station Control

Room is appropriately protected from hazardous chemical releases.

In addition, an analysis was conducted to assess the effects of a
nearby chemical warehouse fire on the Seabrook Control Room if meteorological
conditions had been unfavorable. An air quality dispersion model was used to
demonstrate that the concentrations from fire combustion products would not
have had any adverse effects on the Control Room operators even under worst

case conditions.

~iii-
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1.0 INTRODUCTION

As discussed in Regulatory Guide 1.78, "The Control Room of a nuclear
power plant should be appropriately protected from hazardous chemicals that
may be discharged as a result of ... events or conditions outside the control

(1]

of the nuclear power plant."

The occurrence of such situations and their possible effect on control
room habitability has been reviewed in the Seabrook Station Final Safety
Analysis Report (FSAR), Section 2.2, '"Nearby Industrial, Transportation, and
Military Facilities.'" That review, last revised in 1982, showed that there
were no toxic chemicals stored or used in nearby facilities in any significant
amount or transported past the Seabrook Station at a frequency that posed an

unacceptable risk.

The demography of the Seabrook Station surrounding industries, however,
has changed since 1982, 1In addition, a recent chemical warehouse fire in the
Town of Seabrook drew significant area-wide attention. Accordingly, the
results for the FSAR analysis were reviewed with regard to the warehouse fire,
and a etudy was undertaken to update and evaluate the effect of any changes in
the amount or type of hazardous chemicals either transported past or stored !y
industries near Seabrook Station. The purpose of this report is to present

the results of these efforts.

Section 2.0 briefly summarizes the methodology and results of the
chemical fire analysis, which was conducted by a consultant. A copy of the
consultant's report is included as an appendix to this report. Se:tion 3.0
describes the approach and results of the nearby industries update, which is
followed by a description of the transportation update in Section 4.0. An
evaluation of the Seabrook Station Control Room habitability is contained in

Section 5.0. References are presented in Section 6.0.
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2.0 CHEMICAL WAREHQUSE FIRE

On March 12, 1988, a fire occurred at the Johnson Mattﬁey Company
chemical storage warehouse in the Town of Seabrook, located at a distance of
4,800 feet from the nearest Control Room intake for Seabrook Station.
Approximately 1,200 chemicals, most in small quantities, were stored in the

warchouse.

During the course of the fire, the wind was not directly blowing toward
Seabrook Station. As . result, no effects were noted in the Control Room.
However, a etudy was commissioned to determine whether dangerous
concentrations of chemicals would have arrived at the Control Room intakes if
the wind had been blowing toward the station with a worst case speed and
atmospheric stability. ERT of Concord, Massachusetts, conducted the study.

Their complete report is presented as an appendix to this report.

2.1 Approach

T. make their determination, ERT employed an air quality dispersion

(18] The model was modified to include a maximum concentration-

model,
duration event and to account for initial dilution, including building wake
effects, plume growth due to dispersion, and plume rise due to both momentum
and buoyancy effects. ERT also used the extremely conservative assumption
that the entire inventory of warehouse chemicals became airborne during the

course of the fire.

2.2 Results

The model was run for various stability classes to determine the
variation of emission concentration with distance and then define a worst case
peak concentration. The peak concentration was then modeled for different
wind speeds and a normalized value used to determine the maximum concentration

of chemicals at the nearest Control Room intake. The resulting concentrations

6888R
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were compared with worst case Immediately Dangerous to Life and Health (IDLH)*
levels (see Table 3 in the appendix) to evaluate possible effects to the

Control Room operators.

The calculated concentrations in all cases were below the IDLH level.

* The IDLH level is "a maximum concentration from which... one could escape
within 30 minutes without expfriincing any escape~impairing or
irreversible health effects."l19
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Whether an off-site storage area constitutes a hazard to Control Room

1

habitability is determined on the basis of chemicals stored, the distance from
plant, the design o he Control Room, and the applicable toxicity
[1]

parameters are ailed in Regulatory Guide 1.78, and

the

principal factors followed in this update, as they were in the initial

FSAR evaluation n particular, the location of facilities reviewed extended

out to five miles of Seabrook Station

The approach used to identify such industries was
was performed of the most recent directories of manufacturers.
¢

ndustrial Classification (SIC) codes of

produce potentially hazardous chemic

submitted to loce
passed
SARA, Title I, the Act mandates
al planning auth ties with responsi
llowed in the event of an emergency
imposes new requiremen on a broad range of

on regarding the presence and lease of specific chemic

that store o se hazardous chemicals were

the Seabrook site. They are listed in

Based a review of each facility's SIC code, product line,

loyment level, a physical survey its ation, and interviews with

investigation




contacted to determine the type,

plant site. The information is

that nine of the facilities reported
limited use, storag r production of hazardous chemicals. Typically,
less. The six other facilities
(usually through bulk =torage)
hazard to the Seabrook Station

the location of these six

Town of Seabrook, one mile
Liauid Propane (LP) gas
include a large paint

tanks, each with a capacity of

may store approximately 10,

ducts.
the site. The
powder, to
magazines
storage of
gulation ) )00 8 according

.;.}‘o ”‘(,'

he Town of

abrook Station, just north of

1t uses several chemicals and
Bulk storage is provided

, Xylene, methyl ethyl ketone,

jalse., and 8,500 gals. of toluene




, and dimethane di-isocyanate (550

10,000 gals. of flammable finished

is located in Amesbury,
southwest of the Seabrook
bulk storage for
ial solvents. In addi

£

)ximately two hunared ~gal. drums fo:

r

yut their product.' “’

industrial gases locat
southwest of Seabrook
intains bulk storage of nitrous oxide
oxide (62,000 £.), oxygen (3,000 gals.),

ls.), and propane

storage of heliun

cu. ft.), as well as nitrous

nicals include
organic solvents,
age of these
(17]
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TABLE 3.2
summary of Hazardous Materials Usage

v Location

Facility Direction - Miles Hazardous Materials Status

Bailey Corporation#¥ WSW 1-2 Storage for 60,000 gals.
liquid propane and
10,000 gals. of paint.

Rockingham Fireworks¥* W 1-2 Storage capacity for
20,000 1bs. of low energy
explosives.

K. J. Quinn & Company** Sw 1-2 Storage for 44,000 gals. of
chemicals and solvents.

Sagamore Industrial SW 4-5 Storage for 17,000 gals. of
Finisheg’* paints, thinners, and
finigches.

Hysol Aerospace Industries** WSW 2-3 Bulk quantities
(100,000 1bs.) of nitrogen
§ and freon; unspecified
solvents, corrosives, and
{ lammables.

Amesbury Metal Products SW 4-5 Limited quantities of
solvents, oils, and paints
used or stored.

Advanced Absorber SW 4-5 Limited quantity of solvents
Products used or stored.

NANCO** SW 4-5 Storage for 90,000 1bs. of
industrial gases.

¢ Craig System Division SW 4-~5 Limited quantities of
flammables, corrosives, and
compressed gases used or
i stored.

Eastern Manufacturing Corp. SW 4-5 Limited quantities of
solvents, corrosives, and
ammonia used or stored.

Tech Ceram SW 4-5 Limited quantities of

solvents, ammonia, and acid
used or stored.
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Hazardous Materials Status

1
L

imited quantities of
flammables and corrosives

used or stored.

Tank storage (18,000 -
24,000 1bs.) of urethane.

Drum storage of flammables,
corrosives, .ad oxidizers

winli

saslons ).

Limited quantities of
solvents and propane used o1
stored; bulk storage of
55,000 gals. of polymers.




FIGURE 3.1

Facilities With Bulk Hazardous Materials

ESE

B

Facility Key

A-Rockingham Fire-
works

B-Baily Corp.

C-Hysol Aerospace

D=K.J. Quinn & Cg.

E~NANCO

F~Sagamore Indust.
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4,0 TRANSPORTED HAZARDOUS CHEMICALS

4,1 Approach

As in Section 3.0, Regulatory Guide 1.78 details the parameters needed
to evaluate whether the transportation of hazardous chemicals past Seabrook
poses a hazard to Control Room habitability. The principal factors to

consider are chemical type, quantity, distance, and frequency of transport.

The approach used to identify transported hazardous chemicals was to

review and update two earlier studies. The first concerned railroad
[14]

[21]

transportation, and is part of FSAR Section 2.2. The second concerned

highway transportation, and was performed in 1982. The results were
then compared with Regulatory Guide 1.78 criteria, especially frequency of
shipments to determine if further consideration was necessary in the

evaluation of Control Room habitability.
4.2 Results

Railroad

There is only one rail line that serves the areas within five miles of
the Seabrook site, the Boston and Maine (B&M), Salisbury Branch. The branch
provides service to areas generally north of Seabrook, as described in the
FSAR (14])

utilized.

Tracks south of the site, however, are present but are not
[22]

There are no hazardous chemicals (vinyl chloride, chlorine, etc.)

transported by the B&M on the Salisbury Branch, mostly lumber and

[22]

plastics. The Newington Branch, north of Seabrook, does transport

hazardous materials, but it is located greater than five miles from the site.
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mg/m>. The variation of this peak vent concentration with wind
speed is shown in Figures 2 through 6. For each wind speed, the
concentration remains at roughly 0.003 mg/m3 due the compensating
effects of increased plume dilution and decreased plume rise.
This normalized concentration was then used to determine the
maximum concentration of chemicals at the nearest intake vent
using the kilogram quantities given in Table 2. The resulting
concentrations and a comparison with worst case IDLH values are
given in Table 3. Even with the extremely conservative
assumptions regarding the amounts of chemicals involved in the
fire. the calculated concentrations are below the IDLH values.







IDLH Values for Chemicals Which Could Have Been

Released During the Fire(continued)

Inorganic tin compounds
Uranium and insoluble compounds
Soluble uranium compounds
Vanadium pentoxide fume

Zirconium compounds

IDLH Value

(mg/m3)

400
30
20
70

500



Table 2. Final List cof Toxic Chemicals Potentially Released

During the Fire

Chemical Type Total Mass Worst Case IDLH
(kg) (mg/m3)

Arsenic compounds 72 300
cadmium compounds 257 40
Chromium compounds 2002 30
Lead compounds 71 300
Mercury compounds 165 2

Osmium compounds 0.23 1
Selenium compounds 94 100
Bromine compounds 191 71
Chlorine compounds 1811 5

Fluorine compounds 622 45
Iodine compounds 79 113
Carbonyls B 0.0076

Cyanides 303 50

10
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