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Exposure to Contaminated Drinking Water

Ag sliscussed Section SR EE, fueh will kel leach to ground witer. The polental human consumption of
sortarminated drinking weber wondd provide the worsbosss sl sl By burrsn seposers. Denmgl
somtach with comaminatad dinking water and inhadation of waly vapor wauld also provide & health sk

I the evaniof 2 spll, the BWO pump slabion should be shul dows immesBataly.
Expogure to Contarminsted Boll

Hurrsn exposire o contaminaten soibwill be eliminated b Scenario Two
Direst Contant with Fuel

Wirkery inside the Hed M siorage faclity or funneds ot the Sme of the release could be sevarsly
irnpmctad by thee fowing fusl

5.5.3.6 Boenario Two: Potental mpact to Flors and Fauna
Bosnarie Two wodld sliminate sy impast on Bora and fauna
§54 Evalustion of Potentisl for Earthauake Darmage

The selemic sone for Oshy s 24 scopnding to the Unitorm Buliding Cods, For the maxdmurn $75yaar
raturn period, e peak effective ground aoosiemlion s §180 ¢,

Osh hes edpeienced 8 number of esthguakes in mcend recorded Smes, although et hat are 8l on
Chahwe ow cordered newy the land of Hawal and cause no damage on De, o the spring of 1988, an
sarthguake of 4.8 magnitude, contered shghtly off the coast of Qahi resulted in broken windows in
downiewn Honoliu (Mandonsid et sl 18831 The 1848 sarihguake had a selamic intensity of V1 oo the
Modifled-Mercall Seabs, and oaused btle oiber domage in Honolde Fumameds, 180 In 9978 an
partuiuake of 4.2 mageitude wos centerad on the aorth shoee of Oahu, dgan ceusing e o no domsgs
oy Cighis,

Earthguake dhmage 1o he inferier of tunnels is rarely significant or irepanabie, except in places which do
not have good naturat ground of are subict o sonenirie loads {Okamotn, 18731 Darsios may take the
forn of failure of porlsl secliong, banswrse and lonpituding! cracking of the fnings, spaliings and
deformation. Tunows i baod mck will undergo significantly loss earthguake derdags than unnels through
soft ook, Liner thickness ragy bave somg effest on the magnitude of damege whers Hner ticknesses
vary i g lunnel damags s often grester insectors with thick Bning {Okemots, 1975
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by the pary 19505 an investigation was sondusted by GR. Wenlwodth sonoeening orooks i the Sining of

the Red HE Tunngd systom Werbwinth, 185841 He Meestioated conditions back of the gunits arch in
some areas and found that the wond framing Bad rolted and was ncapable of supporiing any lead
Wentworth found no svidence of srushing or of pressure or foad from the ook above, which appesred o

b bustling 18 natural areh, despile an esrthuuake of sorsidenshie indansity in 1848

Wentworth aitdibuted the cracks in the guite ool tn lension craoks, due I the slurping of the gunile

. which resulted from rolling wood supports. He suggests thet this slumping may have heen
sugravated by sarthouske gistrharss, bot i was b view that the unne! Sracks were cosmatio prablam
only and that there was ne reed I the continued stebilty of the ook tuonel dsall  Waenbworth

recommended patehing the gunile byl congiderad Bt not necessary o rebuild the el fnky

rafarsnog 10 supporting he overiying rook sirssturg.

A belives that the potential for sarthquake domags e Red Hi¥ wnnet s low, given the quality of
ther rock trvough which the wnnsd passes. In e Bed Hll end of the onnsl, the lunesl and ks are
£
. This ol formgtions sedwand of Red Bl congist obwelbvamended basslt and saloarenus sletts, ang,

ooavstrucisd b primvary basall, and the edhood of vathouske damads of the tunnsd ook structurg s very

wihite not s hard as primary bassll, sppear o be structumlly competent. Seations of the tunne! may pass
tresugh ar appmximately Sdool strate of weathared rack that forms e condact betwenrs the Alimanu and
Sat Labe will deposits, Wentworth sliuded to this waathered rock overying the funnel in the locstion of

e chacks e vvestigaled, bul be slso deseribes e appasent integenly of e rogk seaht i s ame,

degpite the nocurrenss of @ sisable serthgudke since sonstrustion of the tunnel,
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cvery thind suppont would frevent the line leaving the supfront BThe greater wumber of restraints would

leasen the load at any glven suffiorl.

5.6 Conclusions and Recommendations
5.6.1 Conclusions

In conclusion, an uncontrolled massive fuel release from the Red Hill tanks or LAT would cause
irreparable damage to the drinking water source below the site. The cost of clean up would be prohibitive,
long term, and may not be completely successful. The benefits of preventive measures to avoid a
catastrophe, far outweigh the cost and environmental effect of a massive or even short term fuel release,

In Scenario One, drinking water is significantly impacted since fuel flows into the PWC pump station and

all along the LAT and upper portion of the Harbor Tunnel. Surface water and surface soils are

1

These areas of release also result in more human and environmental (flora and fauna) exposure. Since
the Scenario One release is spread over such a large area and many media are effected (i.e.,
groundwater, surface water, and soil), the required cleanup effort and cost would be tremendous.

By comparison, in Scenario Two the release of fuel is contained in the tank area. No surface spill would
occur and the potential for human contact with contaminated solil and surface water, as well as impact to
flora and fauna would be eliminated or reduced. In addition, immediate action to remove the fuel from the
LAT will reduce the potential of drinking water centamination substantially.

5.6.2 Recommendations

It is our recommendation that precautions be taken to protect the drinking water below the site. If a
release of fuel was to occur it would be best to contain it before it flows down the LAT. If containment did
not occur at the end of the tanks additional precautions should be taken to protect the PWC pump station,
Water tight doors should be repaired, designed, and maintained, especially near the PWC pump station,

to divert the fuel away from the water pumping station down the tunnel and into the! Critical Infrastructure

: -m-qéand into Pearl Harbor. A surface spill in Pearl Harbor would be easier to clean up than a release

| -

into the subsurface and drinking water aquifer at Red Hill,

If @ major spill occurs and is contained behind water-tight doors, provisions must be made to remove this
fuel quickly. A pipe through the bulkhead that is valved on the downstream side of the door and can be
tied into existing piping will allow drainage of the fuel into the existing fuel piping so pumps at the

16 June 1998 5-23 Environmental Risk Assessment/Analysis
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receiving pamphouss oan pump iy fuel inte snother Red Hill tank or ransfer the fuel 1o the Upper Tank
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» Floor drains in the Harbor Tunnel and Pump House should be periodically cleaned out to ensure they

are working properly.

* The tunnel floor has many holes, some of which were formed by water damage and others man
made. Efforts to seal the holes in the floor and walls should be undertaken as precautionary
measures, but the possibility of sealing all holes in the floor and walls of the tunnel seems unlikely.

16 June 1998 5-25 Environmental Risk Assessment/Analysis
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SECTION 4

FIRE AND LIFE SAFETY RISK ASSESSMENT/ANALYSIS

4,1 General

Firesafety Consultants was contracted by Wilbros Butler Engineers, Inc. to perform a fire and
lifesafety risk assessment/analysis of the Red Hill Tank/Tunnel Complex. The primary objective
of this study was to provide recommendations and alternative approaches for improving current
conditions and/or correcting any deficiencies.

A field survey of the Red Hill Complex was conducted during the period May 2-11, 1994, The
field survey team for fire protection consisted of John Echternacht. Firesafety Consultants,
Kenneth Echternacht, Firesafety Consultants, and Terry Forehand, Wilbros Butler Engineers,
Daily survey notes and photographs are included as Appendices to this report and provide a
record of the field investigation.

This study includes an assessment of all areas of fire and life safety risk assessment/analysis
outlined in the Scope of Work as defined in Section 2.0 of this report.

4.2 Codes, Regulations, and Standards

4.2.1 General

The purpose of this section is to identify the applicable codes, regulations, and standards used for
conducting the risk assessment/analysis for the Red Hill Complex.

Such codes, regulations, and standards include local, state and federal government codes,
nationally recognized codes and standards, industry practices, and applicable military standards.
A listing of these codes, regulations, and standards is included in Section 4.2.2. Section 4.4
provides an evaluation of the facility and its components against the listed regulations and what
is considered good engineering, maintenance and operating practice.

4.2.2  Applicable Codes, Regulations, and Standards
A general listing of the categories of codes, regulations, and standards is given below.

- Local Codes, Regulations, and Standards

- State Codes, Regulations, and Standards

B-13g
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Federal codes, Regulmiong, and Standasds

{Code of Pederdd Regulations [CFRD
- American Pemoleurn Instdiute (APD
- National Fire Protection Association (NFPA)
- Nationa! Eleetrien] Code{
- Navy Manualz

4.2.2.2 Specific Codes Within Categories of Codus, Regulations, and Standards

4

Specific wxdes within the categodes of codes, regulations, and standards specified in Section
4.2.2 are addressed below,

5 Loeal Codes, Repulations, and Sundards

Ne speeific local Honalulu oity and county fire proteation codes, regulations, or standards fave
£

been identified that pertain to LSM facilities.

I, Sate Codes, Regulations, and Swndards

@ g

Mo speuific B
thet pertain o 1

of Hawall fire protection codes, regulations, or standards have hoen identified
N faeilities.

€. Pederal Codes, Regulatons, and Standards (Code of Federal Regulations [UFRD

The Code of Federal Regulations (CFR) contains the federal codes, regulations, and standards
which apply to ROD Bulk Fuel Storage Tormingls. The CPR is divided into fitles which are
subdivided ints chapter and pars. Titles and paris are abbreviated in this desunent for
converience, Por exam 2 29 of the Code of the Foderad Bepulations,

SCFRI9I0 means
Part 1910, Fire protection and safery regidations which apply 1o the Navy facilivies are given
below,

i Tile 29 - Labor
Chapter XV Parts 1900 10 1910,
Ulecupational Safety and Health Admindstration, Labor
Part 1910.106 » Flammable and Combustible Liguids

& American Peteoleum Instinate (ARD

gt {APL presents categorios which contain stancards,
ies. The eatepories

The American Petoleum In
recommended provedures, and publications which apply 1o petrolesm facilit

by
~
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that apply to fiee protection and safety are Hsted below,

R Satety sod Fire Protection

»

L 2GHR, Protection Against lenition Ardsing Out of Xumic, Lightning
v Lurrents

- Publ, 2004, Inspection for Fire Protection

= Publ, 2015, Cleaning Petrolewn Storage Tanks
- Publ, 2021, Guide for Fighting Fires In and Around Petroloum Terminals
- Publ, 2350, Overfill Protection for Petroleun Storage Tanks
o o_ - s X [Ty Y
2. Mational Electrival Code (NECY, 1572
o . . P 3 [ S giff
£ Underwriters Laboratories, Ine, 1110 J FFEN
2. Factory Mutual Research Corporation {(FM)y
B National Fire Protection Associatie

= NEPA LD, Portable Fire Bating shers ; / ¢ ETL

- MEPA TT. Low Expansion Foam ind Combined Agent By

- BEPA 1, Carbon Dioxide Fx Cirmpuishing Svsterms 'z FFG
- NEPATZA, Halon 1307 Firg Extinguishing Systoms /7

- NEPA 13, Installation of Sprinkder Svster LI7h 55/

e NEPA 14, Instalintion of Standpipe and Hose Systems / /7 G5
- PEPA 13, Water Spreay Fixed Systems % 7L
h - NEPA 18, Tnstallation of Dreluge foarm-Water Sprinkler % Systerns and Foam-Waisr

Spray %Ybftﬂb; P

o NEPA 20, Insallation of Centyl ifugal fire Puamps i I TP
N 1 s e s . e oy R
- MEPA 22, Water Tanks for Private Fire Protection ; i ; e
Sy -y i o s o Mwwvy
- NEPA 24, Installation of Private Fire Servd s dlotng and Thedr Appurtenances 7 N
ROHLCCO025004
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@ protection for the underground fuel storage and tume! comples at Red Jil consiate anets
upplied from a 300,000 ¢

( ¢ o
- REPA 30, Flammable and Combustible 1 depuids Code J IS a4 &

MEPA 32, 3 <§z}§3xm anrd Use of Stationury Combustin sngines and Gug
Tirbines % T T

- NFPA D, Natioosd Eleorriend oode ;: Ty ‘?iﬁ

& ??&s}

- MEFA ¥, National Pire Al Code i

o NERA OL Installation of Exhavst Svewns for Al Lorveving of Mﬁwrmis,ff R
foen g o ) s

- MEPA L01, Safery to Life from Fire in Buildings and Structures Iy v "‘v

. Fol g Sy
- NEPA 0IM, Allemative Appronches to Life Safry v /7 e

A, Handling Underground Relesses of Flammable and Combustible

§x sids GG
quids | /¢ o

Mawy Manuals

s NAVFAC DALIZ, Pornloum Foel B acilines, August 1982

o NAVFAC MC230, Maimenance apd Operation of Pegroleun Fusl Pacilites,
August 1999 N
" o T
- MIL-MDBR- 1008 Fire .§~’*z‘m§s:mstz fr Facilig
. ’tr‘uctim, ISTAN AL Y 7 FF

3s~ .tﬁn ;»@"’é }"”*‘MM S LG Bl K \a@&fﬂwféy B o i G R

“ngineering, Design and

e

Oy O i’s«;{w, Rmu&ximm ;mu Standards

wrs (SFPED Handbook of Fire Protection

MNEPA Fire Frotection Handbook, 17 Editon

Fire, Life Safety, Electrical Risk Assessment
#3231 Fire Protection

#3101 Genvagl

eoncrete aboveground rank located] Critical Infrastructure

B-13g

RIOHLCCO025005
BWS004706



:mg&;xi v e the upper access tunne! i provided trough a now § nch lne which i dse
entilanon shafl at the PWC waner pump station to supply the lower scoess
tanmig ih@ addd & tsch riser in the elevator shadt has been abandoned | in place Uestalled o wedpe-

o

Drpe plug valve 1o olue raer Brom the supplyl,

The water supply fir Red Hill is for manual Sre Hghting purpose saly withy hvdrags {vabed
aathets) located every 50 feet In the tank area and every 230 foet in the tunne! section. Mo hose
stagions or self-vontaioed breathing appassus are provided for Foed Department personnel {see

Rection 4.6 e reenmmmendations),
In the case of & major fire or other emergency condition, reliance s placed on response by the
Fadern! FPire Departmoont, iizt REpORSS W 10 2 remote | cation in the uoderground faciliny could

b ae meh as 30 minutes. It should be further noted that the Bre deparmment s hring their
o hose packs, brosthing equipment, and foam concentrate whes responding 1o sueh an
Lrerpiney situstion,

Communications throughout the anderground facilivy for operations andfor fre department
persennel s otally lacking, The existing telephone sestom i not in service,

e

1.3.1.3 Bed Hill Fuel Stomge Area

There is curremtly no fxed fire protection installed o the underground fuel facilive. The
22 an low pressure carbon dloxide system that was lnstatled in the. gﬁ_ig_mﬁz}‘a for pmggczmﬁ of
the spper and lower tanne! arens sast of the bulkkead housi g Crteal nitustruciuns §£3,3a b when o of

servine and abandoned o plase, The storage i _
all piping aod noweles are stll in place. The existing heat detecton'soaesfor zm system 5 also

not i serviee,

The enly fire protection provided is by means of portable fire extinguishers and valved sutiets for
conpection of (e hose by r@bmmﬁmg fire department personnel.. The fire protection water line
ter the upper and lower seoess tunmels 15 2 8 inch line,

4.2.1.3 Lower Access Tunnel crteat infrastruetore

The saly fire protection for this area are portable Hre extinguishers and vabvad outlers for fre
husse a8 noted shove,

2.3, 14 Habor Tunnel

fmzf {f’?»ﬁf} ih*
am g sl ol and
fire fighting

The entire length of the Harbor Twmel s
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approximately every 250 feet for connection of fire hose. Line sizes for the.water supply vary
from 6 inches from thei Critical Infrastructure ithen a 20 inch
line and next a 32 inch 'PWC potable Watér Tiné Tor water Supply.

4.3.1.5 Fire Protection Systems

This section reviews the characteristics and operating principles of the various types of fire
suppression systems for consideration to protect the Red Hill Com plex.

d.3:1.8:1 Agqueous Film Forming Foam (AFFF)

Aqueous film forming foam (AFFF) is obtained from synthetic fluorochemical surfactants.
Foaming agents, stabilizers, and solvents are added to form the concentrate. AFFF is unique,
because it allows a film of water to form on a hvdrocarbon fuel surface. It extinguishes fire by
suppressing fuel vapor due to the presence of the aqueous, or watery, film. AFFF comes in both
3% and 6% concentrations.

Actually AFFF has many mechanisms that work together to help extinguish a fire. They come
from the aqueous film, the mechanical foam, and the water content. The aqueous film suppresses
vapors, improves the spreading ability of the foam, and tends to reseal itself when distributed.
The mechanical foam suppresses vapors, and separates the fuel from the air. The water content
has a cooling effect.

AFFF is widely used in fighting hydrocarbon fires due to its swift control time.

43.1.5.2 Gaseous Systems
The two most widely used gaseous agents are carbon dioxide and Halon 1301.
a. Carbon Dioxide

Carbon dioxide is an inert, non-corrosive, electrically non-conductive extinguishing agent used
on fires involving flammable liquids and fires involving electrically energized equipment.

Carbon dioxide is a gas under normal conditions of temperature and pressure, but is easily
liquefied by compression and cooling. As the pressure increases. the density of the vapor over
the liquid increases. On the other hand, the liquid expands as the temperature goes up and its
density decreases. At 87.8 degrees F (31 degrees C) the liquid and vapor have the same density,
and, of course, the liquid phase disappears. This is called the critical temperature for carbon
dioxide. Below the critical temperature, carbon dioxide in a closed container is part liquid and
part gas. Above the critical temperature it is entirely gas.

Carbon dioxide cannot exist as a liquid at pressures below 60 psig (75 psi absolute), This is the
triple point pressure where carbon dioxide may be present as a solid, liquid or vapor. Below this

RDHLCC0025007
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pressure it must be either a solid or gas, depending on the temperature. This latter point is
critical in system design. The pressure drop of agent flowing through piping is mainly due to
increasing friction losses and partly due to the pressure in the pipeline is allowed to drop below
60 psig the liquid may convert to solid carbon dioxide (dry ice) and literally plug the pipe or
discharge nozzles.

The relative density of carbon gas, when compared with dry air at 32 degrees F and atmospheric
pressure, is 1.529. In other words, carbon dioxide is about 1 % times heavier than air.

Although carbon dioxide is only mildly toxic, it can produce unconsciousness and death when
present in fire extinguishing concentrations (34 - 50% by volume in air). The personnel hazard is
more related to suffocation or a reduction in the oxygen content. In concentrations above 9
percent most persons will lose consciousness within a few minutes. Breathing a hi gher
concentration could render a person helpless almost immediately,

As aresult of the above considerations, fixed-automatic systems utilizing carbon dioxide require
that a time delay be incorporated into system design to allow sufficient time for personnel
evacuation prior to release of agent.

Carbon dioxide is stored under pressure as a liquid, and, when released, is discharged into the
fire area principally as a gas. As a guide, | pound of it may be considered as producing 8 cubic
feet of free gas at atmospheric pressure. When released onto burning materials, it envelops them
and dilutes the oxygen to a concentration which cannot support combustion.

Carbon dioxide is effective for extinguishment of Class A combustibles, Class B flammable
liquids, and Class C energized electrical equipment. It is a “clean agent™ in that it will not
damage equipment or leave a residue. Some cooling effect is realized upon agent discharge, but
you should not encounter “thermal shock” to equipment if the system is properly designed.

Carbon dioxide systems are classified according to the manner in which the agent is stored; either
low pressure (bulk storage) or high pressure (individual cylinders).

A low pressure carbon dioxide system utilizes a large insulated and refri gerated storage tank.
The carbon dioxide is maintained at 300 psi by keeping the lemperature at approximately 0
degree F. Low pressure systems are normally provided when the quantity of agent required
exceeds 2000 pounds

A high pressure system utilizes one or more cylinders manifolded together. The pressure at 70
degrees F is approximately 850 psi. Protection of hazards using flammable or combustible
liquids requires a design concentration of 34% and hazards containing electrical equipment
requires a design concentration of 50% by volume.

In accordance with NFPA Standard #12, a total flooding system requires that a minimum 30%
design concentration be achieved within two minutes and the total design concentration be
achieved within seven minutes.
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The major disadvasnage of using o e diowide in vecupied areas is the hazard to personnel.

Sines corbon dioxide s a suffocating agent, the requirement gxisis o ovacuate the hasurd wos

privr 10 systern discharge. Sueh a delay allows added time for a fire to increase in magnitude and

intensity.

A further consideratiot 'ih"" leakage or dissipation of agent into uther pocupied areas could
create an additonal e salery problem.

Howeves, a properly designed sysiemn will tako all of the shove factors into consideration.
Carkon dioxide is 2 clean agent, tree dimens wional, does not require drainage or clean-up, e
relmively inexpensive, readily available, and s very effective for protestion of srciosed hoazard
Areas.

b, Halen 131
L s an mm kﬁiﬁ( i 3& 1 8 vapm pressunge of Ei?‘fﬁ psig and 3 builing point of minus 72

: el expel the agent, ;i decreases rapidly with
Frens fam’ 17.2 ?*@‘55 at -4 aﬁ&ﬁmﬁ» ﬁxw“asre n %me’&

%waz s;&i: *v“’&g‘»o 1 ai’ §§»ﬂei§ﬁ ‘*m% i% z'sehmwia« ies W, ¥
imemedinely vaporize into a gas upon discharge.

A major advantage of Halon 1301 i3 its ef

ctiveness as o fre suppression sgent al very Jow
concentrations. A 5% copcantration of Ha
most Class A combustitde inciplent surft

5 will extinguish most Hammable liquid fires and
faes ﬁ§3‘km }%zﬁwmai s %aid%‘ he exposed 10 design
eonpentrations up to T for short periods of

ful sffects, Therafore, where
;mmmmﬁ gxposure exists, e zﬁmmm of Fiausm } >f‘s1 15 im}w ustified.

-

Altheush Halon 1301 does not reprosent a life safery convern, i recent veuars the fiee protection
industry has beenme aware of the potential depletion of the global oxone layer by

chinrafiuorocarhon (O V) emissions; emissions which e fude the halon gener
suppression agents. Thus, current use of the halon penetated agens are op & resurie

435153 High Expansion Foam

High ¢ xpm&mﬁ foam conpcentrates ave oblained from surfactants that do not contain

1H0) As &%mr e sugpents, they possoss expansion ratios ranging from 100:1 w
et ser fam concentimles, ared ;mzﬁmm as low expansion foams with expansion
s 0 a;}g:amxmm»*}v IE N

High expansion foam requines bpm&} »figﬁpm}ﬁimﬁ hardware, 1 i partientacly suited a3 a fovding
agent for conteot and/or extinguishment of Class A and Class £ fires i wr&fm d spacas.

The foam 12 an aggregation of hubbles metham cally generated by the passage uf alr or ather
gases through 4 ney, sereen, oF other porous meditm that is wetted by an aquecus solution of

; §& ,g
i
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surface gotive fomming agent

sarision foam s unique vehiel for ransporting wet fouaen masses 1o iﬁa{:*mzséiﬁia‘: phaces,
Aooding of confined spaces and 100 vorlumetrie displncement of vapor, heat, and smoke.

#

4,310,504 Other Feasiide Abornatives

svided with open heads or nozzles that
5 & separmie detection system fur
abovel,

w%i d; mm% water BRo ;}‘za imm s”a sﬁ@? ol
automatic operation {as with all sher systems ¢

eseribed

Water suppression systems are effestive fir comroling Dammable Hyuid fres, but for m
fame kanck-down and gﬁmvs&mg toial extinguishment and system beoomes much mate
when a foam concentrate 15 added.

b Drry Chemical Systom

Drry chemical is primarily used in the hiydrovarbon processing industry due to its recoguition as

A1 ;,mmmeivezis sent agent i extinguishing fres in farnenabie Houlds.

Diry chemical possesses ma: shility 1o control fres By o rapld knoekedown of the flame Font
Fowever, it will not provide securersent of 2 flammable Roguid spil} or pood five. Therefore, the
funent,

agent must be properly appied to achieve total EREE i

Dy chemtioal is one of the most effactive t for extinguishment of three dimensional
flarnmuable liquid fives and gas pressure fires, Dy chemical has the further added advantage of
comuise experimental dats 0 suppon the design criteria in this latter application.

Altheash total foeding dev chemical systenss have been d o and installed
wan of the agent is based upon a ww ;:;g:sp}i fon techmigque. Thergfore, this agent “." 4
for proteetion of Pammable Haud fires by using farge capacity wheeled eainguisher units,

431,55 Fire Alarm Svstem

As pan of the Held survey NAVFAC ‘fpf***zﬁzm*im Sumber 14.85-24-16 {vonstruction vontat
30, WEZAT LA "*»%ws were aww:ﬂ;ad Thiz contrast is 1o provide u fre alarm system for e
upper and lower access tunnel areas at Red?

poy

The scope of work includes providing 2 new itellipent addressable fire alarm system consisting
of e g*ém;m proot heat detectors throughout the upper and tower aecess runnel aress {23 foot
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saimanm spacing), mansal pull stations, Bre alarm horns, and elevator recall for Hrefighters”

emergeney service. The svstom will fully annuneiase to provide separare alarm and troubds lamps
fosr panh zone alarm indtating oiroiy, il pro mﬁe em snnunciation for operating
perscnmed and the fre department to properly secess the condition and location of the Jire.

i by meomnended thar the B adiurn svstemn, 8o proposed, be atilized for sutomatie somation of

the ans 1o e provided for the lower aceess tunned arsas. The fixed pipe AFFEF svstom
m:i 10 9 n;gie protgtion ‘m«r the vadue yadleries and el areus for g opuir of fued

This arrangement i ata“smp{&tibi* with the

gm-i ioe adaom zope 28 i the heat

: : aim‘n ;f;sms a7 mr Critical infrastructure fare Ty siampie.fa,

as detected in the Vi iw g&%%grsf: : : Critical Infrastructure

,,,,,,,,,,,,,,,, §§§15g§§_ Infrastructure LA :mz’sai 28 would be achuated and the AFFF system oy

! cansstinmssuones oitld be tipped. 1 the fire spread from one zone 1o the next, that respective Fa

T WIURI T sctuated and the vespentive ;‘& FF system would be tdpped. Provisions will alse

e provided for munual scomtion of each respective AFFF systom,

432 Life Safety

Primary entry and exiting from the Red Hill complex are as follows:

Critical Infrastructure

T}ﬁen gzt Critical Infrastructure sotween the npper scepss and lower sceess tunnels:; Sriticalinfrastructure

Critical Infrastructure :

S dao secnndary spress Bo the immxr
aed b the wye lntereeotin ney
¢ either eutranee of

e Red Hill complex has been based primanly on g moview of

The life aai*“w evihs
Chapter 30 of MEFPA 101, Life Safery Code. Inacoordance with Section 30-7.2 Underground

Steuctures, an existing voderground strocture with an ocoupant Joad of 100 ar fewer pv;‘*r-wm in
the underground portions of the structure is exempt fom the sxiting requirements of NFPA 101

However, due to the unigueness of this facility, a combination underground stmeture, 3 ming
1oand anderground fuel tak, additond constderation should be given o
wmergeney wwicustion ax follows!

SUEVEY the entrance to! Critical Infrastructure »as
E“df»ﬁi&ddi and padiocked, Provision shOolil B Wase 10768 10 15988 from
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......... \

thisi———Huring an emergency. It should also be available for egress of fire
fighting personnel.

- _The only. means of egress from the, Critical Infrastructure s the existing
! Critical Infrastructure !A. second means of €EFess SRoId BE prov ded torthisqrea by

mstal.ﬁng A fidn-door in the existing bulkhead separating; crivea ind ! ;

i
Critical Infrastructure |

- The Critical Infrastructure equires a vestibule
(honZzonial Tire separation) al each tunnel Tevel for the protection of workers while
waiting for the elevator is case of fire or other emergency.

- Emergency lighting and exit signs shall be connected 1o the emergency power
supply as discussed in sections 4.3.3.3 and 4.6.2.7.

- Although the occupancy level in the underground facility during normal
operations is limited it is recognized that a higher occupant load may occur during
special site visits or during future construction contracts. With implementation of
the above three recommendations and administrative control to limit the
occupancy to 100 or fewer persons, it is felt that the existing means of egress from
this facility will be adequate. However, if more than 100 persons are required to
be in this underground facility additional considerations from NFPA 101 must be
applied.

- Prior to any site visit y non-operating personnel it is imperative that a briefing be
given regarding the layout of the facility, means of egress, and emergency
procedures.

As discussed in Section 4.3.1, due to the layout of this facility and the large quantity of fuel being
stored, the potential for a fire emergency is large. Further, as discussed in Section 4.4, the life
safety of FISC personnel due to a potential catastrophic release of fuel also presents a major
concern. Therefore, in the event of a fire or fuel release in this underground facility it is
imperative that personnel is notified immediately of such as emergency condition.

[t is recommended that an early wamning emergency voice/alarm communication system be
installed throughout the underground facility. This system will replace the existing (out of
service) telephone system. This system will provide 2 way emergency voice communication for
operations and/or firefighter communications well as audible/visual alarm notification for
emergency evacuation purposes.

4.3.3 Electrical

HJ
g')\
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43.4 Ventilation

The Red Hill complex being evaiuaied is locatcd underground with practically no natural

| Critical Infrastructure FThése Units provide a good
flow ofair to all areas of the fuel storage and tunniel complex. CGmbined capacity of all fans is

i cmlcal Infrastructure | i

The ventilation systems are connected for automatic shutdown upon closure of the drop-track
doors.

Provision should be made (if it doesn’t currently exist) for the mechanical ventilation system to
have manual override capability such that fire department personnel can restart the system under

emergency conditions.

[n addition, fire department personnel will respond to a fire emergency with portable smoke
gjectors (o be positioned in strategic areas as required.

Due to the configuration of this facility a smoke control system is not feasible or recommended.

44  Potential Catastrophic Failure

4.6 Conclusions and Recommendations

ections 4.6. th4.6.2.2

46.2.3 Fire Department

Fire department personnel are familiar with the facility. They copduct an annual simulated fire
drill. However, site interviews indicate that there are no prepare Pre-Fire Plans indicating
response to different fire/emergency scenarios. Exhibit 40§, attached, provides a suggested

4-5
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foermar for the development of & Faedity pre-Fire Plan.

The fire inspectors conduct monthly visual inspections of the fire equipment 1o assure that itig in
g}igw a,mi appears e be functioning. They prepare g w wren report of thelr observations and any
nie 3 en {Fued Dept. Superintendent o provide a

wkes wiieh Is trned over tothe B
Qe 3&?*:&33&:‘&% ftlow on inspeotion and corrent iitffi siencies,

i an anmal basls the Pederal Fire Department conducts o simulared fire cﬁr’iﬁ %zsir sonnal
disparch o the Red Hill cormples vonsists of two eogine companies and one ladder company:
souipment aomy : andd 1 - ladder truck. ¥ a§m respuind with
hose packs, seiboontiined sﬁrmzém& apparatus, and sther srmergency syuipment,

epartment maintaing 5000 gallons of 3% AFPF concentrate and also has a foem trugk

gatlons of AFFF,

The fre D
with 1000

Fire Department personnel consist of 100 persons oo duty at all times,

d.46.2.4 Emergenyy voloe/Alaem Commusication

Secron remedns wnehanged fom the Dol

4.6,2.3 Sdamueal Fieefighting

The Fuel Department s reiving too much on outside support from the fire department. Ing fire
srmerpency the Federal Fire Department roust responsd with all needed fredigh mm eguipment i
Bose macks, foam concenirue, il comained breathing equipment, gte. Theonbue s,mmz gt
site are portable fre extinguishers and & emergeney mal car lovated a1 ti@u Critical Infrastructure |
Critical !nfyastsmeium The rail car containg o tein agent hose el systen CopEisting
ot 500 ths, Purple K dry chemical and 100 gallons of pro-mixed AFFF; the system 15 splf
contained and pressurized by separate nitrogen cvlinders, Thix mil car i used for eme TREDCY
ditions as well as fre watch equiprment support during cutting and walding operations,

The Red Hill compiex requires the installation of fre bose stations, 1301b. Purple K wheeled
Hre extinguizhers, and dedicated self contained breathing apparatus for theusage of ther own
peramnel,

T

Thinre sbe £360 fire hose stabion shall be low
Critical infrastructure  Fach hose :

foet ai E 3,“ ieh ?i*’e, Immz:, A minimae of & hose packs (each with §€}%3 mz ,ME.;-‘“E ek fire

by Lo for manuad frefighing respomse for o fire

o ¥

o
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Ten (10) 150 Ib. Purple K dry chemical wheel extinguishers shall be provided for manual
firefighting for fuel spills and/or pressurized fuel fire (e.g., pin hole leaks in fuel piping). See
Exhibit 4-3 for equipment location.

It is also recommended that twelve dedicated self-contained breathing apparatus units be
provided for FISC and/or Fire Department personnel. See exhibit 4-4 for location of these units.

4.6.2.6 Egress

Major projects by outside contractors consist of “hot work™ (cutting and welding), dismantling
piping, and cleaning of tanks. Contracts with outside contractors require that a competent
contractor person be responsible for assuring safe conditions; perform inspections to assure gas
free conditions.

Present operating procedures require that the Inspection Branch of the Federal Fire Department
issue all “hot work™ permits.

OQutside personnel periodically tour the Red Hill complex (e.g.. Nax.Ieague, POL conferees,
and others), During such tours, these visitors enter the facility ag cwmwnwe 30 through the heavy

blast door at the upper tunnel, look intof cmemmmens currently out o rseryrce), then exit the facility.

K iyl

The visitors do not use the elevators nor do {Fey go through any portion of the lower tunnel.

There is only one method of egress from the lower tank level in the new tank section; using the
elevator. It is strongly recommended that a secondary method of egress be provided y installing a
man-door in the lower bulkhead separating the 2 sections.

At present the entrance to! Critical Infrastructure 3 barricaded and padlocked. Provision
should be made to be able T3 EVAGTHTE Troi TATS Faaurmg an emergency. It should also be
available for egress of fire fighting personnel.

Emergency lighting and exit signs shall be connected to the emergency power supply as
discussed in Sections 4.3.3.3 and 4.6.2.7. Emergency illumination shall meet the performance
requirements of NFPA 101, Section 5-9.

During normal operations the occupancy level is very limited (less than 20 persons). However, it is
recognized that a higher occupant load may occur during special site visits or during future construction
contracts. With implementation of the above three recommendations and administrative control to limit
the occupancy to 100 or fewer persons, itis felt that the existing means of egress from this facility will be
adequate. Furthermore, a site briefing should be given to all non-operating personnel regarding the layout
of the facility, means of egress, and emergency procedures prior to entering the Red Hill complex.

As noted in Section 4.6.2.5, self contained breathing equipment should be provided to allow personnel in
the complex breathable air during the evacuation period.,. Dedicated units should be provided in the
gauger station, Receiving Pumphouse control room, and; Critical Infrastructure

Oy
)
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Seevions A B2 T o 429 remads unehaneed Bom the Dnadt K

5210 YVontdation

The ventilation svstern will seed Birther review By assure adeguate ventilation for the lovwer ok stomye
is provided when an addivona] bulkbesd separation is provided bebwoen the ok areg and the maty
el However, the door b this bulklesd will normally be open {and provided with an sutometie
chosurs device), ag is the case with the existing doors so the venttlation will ondy Be marginally affemed.

L Oreeradl Fire Protection Program

The Fire Protection P % »gmm appears 1o be very fragmented. There i currently multiple areas of
responsibility as poted

Ingpeetion - Federal Fire Department
Fael Department, Fire Warden

Muaintenanoe PR
Engineering - FACTHY
W
Fuel Deparimsn
Firefighting - Fuel Depurtmen
Foderal Fire Department
The Fuel Department(FI50 n m,s}:s oyt ventrabived rode ot Flee Protsetion program fm the Red
P compplex, Various p‘:&!’i&e of the w\gms canr be delegated o other departmonts 58 noted & -3

maintenance o PWCYL b the overall responsibility for the Fire Protection rrograom mus reside with s
single entity<the Fael Departmen

B-13g
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REE-HH

RH3-102
303

RHE-104

EH3-108
REG09

REZ-110

RH3-111

%

Above ground 300,000 gallon water stursge lank - 5/94

Abaswlonud 22 ton Jow pressuse sarbon dionide storage mk, sl st mw
Twin-agent fire Heleing rail car lovated @ Yelnersestion s underground water
pump station - 594

Trvineagent storage tanks on ratl can 300 the, Purple K dry chersical and 100 gal.
Preomined AFFF - 594

Yalved outlet for Sre hoge station, lower nocess funne! ot foel tnks - 3094

Valved outlet for fire hose stafton, Faebor Tunael - 3754

New 6 inch water Hne lossted In ventilating shoft, fooking up from Harbor Tunnel
- B

Mew 6 inch witer Hoe exiting base of ventilaling shalft &t Harbor Tunnel level -
5794

oty

g
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RE-112 o Nslnteesestion Critical infrastructure

eomen et Bgie - Fued Hines on Jeft, 6 el water line top center OF photd « 309/

£
:

BH3-115 Ball locomutive and steel support far fuel lines - 9/84
RE3116 Typicad valve gallery at base of fuel tank, lower aveess wnpel - 5494
BH3T Typical valve gallery on opposite side of lower access tunel - siod
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APPF PIRE SUPPRESSION SYSTEM

Dug £o she guentity of fuel stored in the Red 3‘33 §§m§%@x wagignggi
potantial  foxr & Frpml x&laﬁﬁg LﬁAﬁh& Lower %u@giiy t?w%$ iguwxmwg@mn
tﬁui a0 Rized  aguesus £ilm  forming TOam gﬁffwé‘wx:hﬁ suppression
gysten be inetalled o provide protestlon for this aned.

it L propossd that «CNﬁcmhmasuuaum' 840 gallon 3% AFFY . d§§§ﬁ3§§§
prassure proportiond mg wVQﬁwma Heare¥ided o wgypwg w:gaf gi?1““§§
tw ammWQ Mewm% et deiags YR THEMmE Th symu%mm“ {gm b;

pally act gmtgé by rans compengation thermal detectors (o <

£ amnmﬁwuar&uﬁ cOntrast no. &ﬁmé?;wgﬁwﬁf§v%}¢;suxmgam
‘%3$”@m For Rud HiLL O POL Pusl Storage Pacilitiest.
.t;wmf*w uge ZONRS AU rpoommended as follows:

ritical Enfrastructure

i - oy X o
e desion ﬁ@ﬁaxay f&y the Af P omvstan &@L% be | CﬁumﬂhﬁmSUumu§ o oF
floor ared. Potal AFPY ﬁmmcwnﬁxm%@ paguired for sach SYSDAR Wils D8
paszed upon the following salounlatliong:

i

Area of coverage for sach gystem:

Critical Infrastructure

Water supply to eauh AFEE sysuem will Be fed by the existing & inoh
L o W 3ok oA e 2
watsy  Ling  loo

i; in ﬁhe tower acosss tunnel. EBach gystem will
monsist of a 600 ga s :
fach  O8sY v&WVQ? 4 ipen gdeluge valve {oon

1em 1% APFY bladder tank with reguized  nrim, 4
Pien 1% OAFFY bludday tanx &y
for automati aspruationl, 4 inch fa&§ nroporhi

conad po Flre alasm system
o ioner, distzibution
§ PR T I e : 2
wioing, &n@ open  head sprinkier nom

#
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1.4 The Foarm Sodution:
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EXHIBIT 4-2

EMERGENCY VOICE/ALARM COMMUNICATION SYSTEM

As discussed in Sections 4.0 and 5.0 of this report the
lifesafety of FISC personnel working in the Red Hill fuel
complex is a major concern. Therefore, in the event of a fire
or fuel release in this underground facility it is imperative
that personnel be notified immediately of such an emergency
condition.

It is recommended that an early warning emergency veoice/alarm
communication system be installed throughout the underground

rfacility. This system will replace the existing (out of
service) telephone system. It is proposed that a GAI-Trenics
Model #271 hazardous area (intrinsically safe)

telephone/fireman’s telephone system with battery backup be
installed. Ten (10) permanently installed telephone sets be
located at strategic locations throughout the underground
facility. The central panel for the fireman’s telephone
system will be located in the Receiving Pumphouse.

This system will provide 2-way emergency voice communication
for operations and/or firefighter communications well as
audible/visual alarm notification for emergency evacuation
purposes . The system will be designed for a Class I,
Division location.

1 of 1

X

§
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EXBIBIT -3

150 L. WHEELED DRY CHEMICAL PIRE BETINGUIBHERS

T is recomsesdsd what bten (10} Ansul 180 1bh. Purpls B
{potassion bigarbonate) iy ohemical whas Lad fire
extinguishers be provided in the underground fuel complex at
whe following logations:

Critical Infrastructure

MR T, e 1y TRTTE

ROHLCC0025023
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EXHIBLY awh

FELP-CONTATHED BREATEING UNITH

b

Thers previcusly wers selfi-contained breathing units looat
througnout  the underground  fuel faoility at  Bad  HiL
However, sops bime age these unibs wers vemoved at
instruction of the Environmental Safebty Group.

Pueg to the delay in response tize Lo the facllity by personnel
from thse Federal Fire Departmant, it iz sedis
parsonnel have the availabllity of seif-~contained hreathing
apparatus to assist in a safe svaouation of the fanility i
the event of an somergency congdition.

It is recompended that twelve [(13) nminismun 30 minute gapaciiy

self-contained breathing units be provided in the underground
fuel copplex at the following losations:

Critical Infrastructure

ROHLCC0025024
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ritical Infrastructure
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Facility Prefire Plan
Page 2
Building 105-KE, 1713-KE and 1714.K%

KN”E”RY

Forat
H

~ Critical Infrastructure

2 ELE& TRICAL SERVICE & HAZARDS:
whead mmwi‘wf"i roomn 4180 Y servics. PCH. O, - racisning rons - mgq vl slesiogd
bﬁﬁﬁ}ﬁ.‘ gﬁi&"}" wy e slecwrical *‘””*ii.\f}m&'h mson is \’3%«’ ‘;2;3331;3;? M?_;;»mgg Banin HOrIge ayes
{raciadion zone),

i BADIATION - {:ﬁm&%ﬁ&%wﬂﬁ‘@’
XQ&O}E i an ﬂmr ‘”‘fim (m§ mgﬁ ka»ﬁu DARE }? T OATEA, mg{:ggmgg:}uﬁ ;zsgv;\;gﬁ S

pit, wash pad, storage area. Eleewical souipment mom and gare of Room 3 off of Comider 1

Radiadon and contuminaton signs ars poswd throughout the suiiding &
wothe soof arma,

4 TOXIC GASES - HAZARDOUS CHEMICALS:
Smeke and forpes from %m:mg rubber and Contumdnaed SR clothing. PCR ol i elepmiey
squivment Room. See informaton on back of oys prefire slan,

i PROTECTIVE CLOTHING:

Firedghiers bunker gear, selfconuined Srea Ahing apparitun, WP clothing may be required o
sritmr batin am,

& RESCUE:

Rescue should b ne proviem i the sonradicacsve or conmmir ;;,,,,n aTE3s. Sasin ares may
weake soomewhar of 4 grobless wround the loadout areg {radiagion zone
7. EX I%GLISH%&%T
Water, foam, doy chemdeal, O3 {Approved fire sxdinguishen)
8 COMBUSTIBLES:
Class "A" »
- Crdinary combustibles (woad, rubber, cioth paper, e
giﬁﬁﬁ an «
Flammatie or combusible Jouids (gases, greaze or similar marerials)
Wlagg " .
Energized slecwical squipment
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Facility Prefive Plan
Page 3
Building 105-KE, I7T1%XE and I714.KE

YENTILATION:

Exbaust fans Grom fre appacatus.
Cross vemiladion {open dooss)
Bullding exhaust system

SALVAGE OPERATIONS:
Sormal Srefighting salvage epevatons (o areas that e aor comaminaed or in radiation rones,

RMU, Bafery and Building Manager showd be peesent during salvage and overhawl pETATions,

Ea

FIRE DETECTION AND PROTECTION EQUIPMENT:

5 LT DU ; A5 NS s o o s weedas o ssvaore
Lne wet sprinkler Jrosysem 4% w08 valve, Sow el that senvares alarm svsien,
sprinkler sysees s Jocated in Corridor | overhesd,

Dne lnspesior test valve lovated in storage oo (Room 1A n the northeast comes,

Thiee awiliary deaing: One in Room 3, one in Comidor 1 and one in corridar 10

Six auwdlary boxes -
Thres locatsd on west wall in hasin area by ladout area Cudadon 2one)

Two located oo nort side of 105X punide area

Cue locaed on wall Just ingide main deor leaging 1o Corridor 1

o8
Facd

Towive Frnwal Hear Demctors {self resioringd
Five in deactivaed congol room
Thrse in slecorios! souipment roo (radiadon oned

Thres in 1714-K8 Bullding (Fea dewenn
Fowr i 1713-KE Smoke Disrmever

HEATING AND VENTILATION:
Overhead space heaters (wall mouned hermostat), Thers ars Sve roof ventiaors,

B
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Facility Prefire Man
Page 4
Building 1058-KE, 1713-KE and ITI4KE

13, ANNUNCIATOR ANDVOR FIRE ZONES:
NCY ANNIINCTA TR BANEL - onlv one zone

Cne sprinkler sysiem flow gwieh; six awdliary boxes and rwelve fenwal heat dessctors that
will servaie RFAR Bow 1230, AL will need o b checked o detrroadnes which causesd the

%

activaton of RFAR Box 1250
1. Box 1310 i3 a Sower Box only
2. There s no panel

Thers are four smoke beads in building 1713-KE and ITILEE,

GV

o o
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Prefire plan - L0S-KE, 171380 & 17014-Kg
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Fram: Joe Condlin, Code 408
To salcolm Mirang, Dode 403

Hubj: RED ML& ELECTRICAL CLASSIFICATION

Ref: (1) Wilsbros Butller Engineers, In¢ Sludy of Red Hill dated 9/94
) WFPA No. 30 - 1888, Flammable and Combustible Liguld Code
o} NFPA No 70- 1998, National Eleciric code (MEC)
{ey MIL-HDBK-1022, Pelroleurn Fugi Faciiitios

1, The tern "sdequately ventilated” aspears in most of the codes or standards elating
to hazardous slectrical classifications. Raguest Code 404 to provide substantiating
caloulations indicating where sdequate ventilation exists through out the Hed Hill
Tunnel! Complex.

2. Peryour request reference (2] pamgraph £.2.3 from pages 47 thyu 4411 has been
reviewed and the foliowing technical conments are provided:

a, Paragraph 4.3.3.2 of reference () classifies DFM and PS5 a3 Class HIA
combustible iquids,  The mast hazardous condition would be encountered by 3 releass
of fuel in an atomized state via @ pinhols leak under high pressure. Conour based on
paragraph 1-7,3.2 of reference (I,

b, Paragraph 4.3.3.2 1 of reference (3} indicates Red Hill Lower T:mk Tunnel
Critical infrastructure and the ends of the lower acoess tunnel by | cowa Wmmmeﬂ
st ssz well v&mszawzﬁ wﬁz :ha «Exi}%‘;ﬁ% ion r:;af ‘t}’ze Wl wa gai ery mf @az:*‘s“wm- """"""""""""""""""

af&a, mare s a wa&ie zmug%@ in mz %@wwm w@m e amﬁ $Q§$iﬁ"§ﬁ?‘zf‘?‘ Qm\smwm%
reference (a} recommends the following electrical classifications:

11} Bach vaive gallery at each lank as a i::’a&s I, Division 2 ineation from the
valve body down to the foor and from the tank face to tiw emtrarce of the man lurmel

{2} The Roorwaste rench {trough) running the entive longth of the lower
access wnnel as 2 Cliss |, Division 1 lnsation due to the renohing being below grade,

{3} The gres adacent o the Soor rench will be Class |, Division 2 for 18 inches
abuve ground and ton fzeb in alldiections,

4} Reference (b) under parggraph 5851 indicales elecinca! hazardous
classiBoation applies o arpas where Class § guids are stored or handled, and o areas
where Class | or Class H iguids are stored or handled sl or above their flash poirds, Al
the present Hme these conditions do not apply i Sed Hill. However, the relesse of g

3
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combuatible lquid through a pinhole leak under high pressure s always 3 possibility in
Red il Therefore, Table 5-5,5.3 of reference (b) ard Tabie 515-2 of reference )
should be used to establish the slectrical harardous classifications.

{2} Under the category entitled "indeor Egquipment’ or “Pumps, Bleeders.
Withdrawal Fittlings, Meters, and Similar Devices” each valve gallery at each tank is
considered as a Class |, Division 2 location from the valve bedy extending 8/, in all
directions; and up o 3 . sbove floor or grade level within 25 1. horizontally from the
gdge of ary vaive,

{b} Underthe category entitled "Pits With Adequats Verdilation” the floor
waste french {frough) running the entire length of the lower gosess tunnel as a Class 1,
Uivision 2 location for the entite space within the trench due to the trenching being
balow grade.

{c} Additionally, the space up 1o 18 inches above grade within 150
honzentalty from any edge of the floor trough shall be considersd a Class 1, Division 2
arga pe’ the category entitied "Orainage Ditches, Separators, Impounding Basin®,

{5) Paragrephs 2.10.1.1 and 2.10.1.2 of reference (d) for adequately ventiated
spaces requires an electrical hasecdous classification of Class 1, Division 2 within 5 % of
the surface of pumps, air relief valves, withdrawal tittings, meters, valves, sorewed
fittings, fanges, and similar devices extending 25 % hodzontally from any surface of the
devices and upward 3 1t above grade.

{a} Each valve gallery at each tank would be nonsidered as a Dlass |,
Division 2 location from the valve body extending § % in all directions; and up to 3 R
above foor of grade level within 28 f. horizontally from the edge of any valye,

{b} The floor waste french (rough) running the entire length of the lower
access wunnel is not specificaly addressed in referance (d) so reference (b and (¢)
apply, Le., Class |, Division 2 location for the entine space within the trench due 1o the
irenching being below grade.

{c} Addiionally, the space up to 18 inches above grade within 15 &,
horizontally from any edge of the Hoor frough shall be considered a Clags 1, Division 2
arna per references by and {ok

2. Faragraph 4.3.3.2.2 of reference fa) indicates the Red Hil Harbor Turnme)

beging 2t the door from the Regeiving Pumphouss to the sumn ares BdiECent I fsevmen|
Critical Infrastructure The Marbor Tunne! sontaing  Critical Infrastructure ¢
Critical Infrastructure

mounes siong the east sde of ine Wnnel. The nnel s ventiated. Consequently,
reference {4 renommends the following slactricsl dlassifications:

{1) The Harbor Tunnel is classified a8 a Clans |, Division 2 location from foor to
two fes! ghove the floor, ‘ : ;

{2) The valve arsas atthe  Critical Infrastructure e
intersection at PWC water pump sTal5A, 5Rd Critical Infrastructure is
considersd a Class |, Divigion 2 area for thred wer oy a0 Uy oo ms wraRg 1hE Vaves
down tothe floor,

{3} The remainder of the tunnel (Le., oulside of the above noted areas) is
wonsijend 3 nonclassified ares,

FN-ERLR08 17088 BUE SZ247RL - B 0E
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{4) Reference (b} under paragraph 54,81 indicates electricn hazardous
classifieation appies to aress wha Class | fquids arg stored or handled, and fo areas
where Class | or Class I fauids are stored or handled at or above their flash points. At
the present time these conditons do not apply o Red Hill. Howsver, the relesse of a
combustible lguid through # pinhole eak under high pressure is shways @ possibility in
Bed Ml Therefore, Table 5853 of reference (b} and Table 518-2 of reference (o)
shauld be ysed to estabiish the electrical hazanious shasifications.

{a) Under ihe category entitied "indoor Equipraent” or “Purmps, Bleeders,
Withdrawal Fittings, Melers, and Similar Devices™ the Harbor Tunnel is classified as a
Clags |, Division 7 location from the valve body, fanges, ele. extending S ® in all
directions and up to 3 L above floor or grade level within 25 8, horizontally from the
edge of any valve or flange.

by Under the category entited "indoor Equipment” or "Pumps, Bleeders.
Shhhtrmal Fiftings. Meters. and Simitar Devices” the valve areas (ot 1 estimomce

? Critical Infrastructure.. st the intersection al PWC water purmp stalieh amg ™

Tolow thes  Critical Infrastructure lare vonsidered a Class |, Divislon 2 Josation
from the valve body or fanges extending 5 & in all directions; and up to 3 &, above floe
or grade level within 28 ft, horzontally from the adne of any valve,

(£} The rerainder of the Harbor Tunne! is congidered a nonclassified ares.

5y Paragraphs 2010011 and 2.10.1.2 of reference (d) fur adequately verditated
spaces requires an slectrical hezardous dassifoation of Class 1, Division 2 witkin 5 f of
e surface of pumps, air relief valves, withdrawal fitlings. meters, valves, screwed
ftings, flanges, and similar devices extending 25 /. horizontally from any surface of the
gdewices and upward 3 ft above grade.

(a) Copsequently, the entire Marbor Tunnel (5} s considered Class £,
Piisian 2 within 5 8 of the surface of pumps, o relief valves, withdrawal fllings,
meters, valves, screwed ftings flanges, and similar devices exteruling 25 1L
hurizontally from any surface of the devites and wowaed 3 B above grade,

(b Thevalve areas atthe! Critical Infrastructure atthe
intersaction al PWO water pump station, and below the! Critical Infrastructure s
considerad @ Class | Division 2 area within § % of the suffacs SF BUMPE, 87 réler
walves, withdrawal fitings, meters, valves, surewed fittngs. Tanges, and similar devices
welending 25 A, horizondally from sy surlace of the devices and upward 3 1t above
gade,

{e) Tha remainder of the Harbor Tunnel s considered a nonelassified area,
3. In summary Code 408 finds the hazardous slectrical classifications to be as follows:

. Inthe Red Wi Lower Turnned:
{1} Each valve gallery ot oach tark is considered as a Class |, Divigion 2
tocation frorm the vaive body extending 5 % in all directions; and up o 3 . above fipor
of grade level within 25 4 horizontally fram the edge of any vabe.

B o o
g AIRATE ey 4

P TR .

RIOHLCCO025048
B-13g BWS004747



B-13g

i it

(2} The foor waste trench (trough) rupning the antire length of the lower
socess unnel as a Class |, Division 2 jocation for the entire space within the trench due
to the trenching being below grade.

{3) The space up to 18 inches above grade within 15 £ horizontally from any
gdge of the floor trough shall be econmiderad o Class | Divisian 2 area.

b, Inthe Red Hill Harbor Tunnel

{1} Class |, Division 2 within 5 # of the sudace of pumps, air relief valves,
witndrawal fittings, meters, valves, screwed fitings, flances, and similar devices
extending 25 % horizontally rom any surface of the devices and upward 3 | above
grade.

(2} Class |, Civision 2 location from the vaive body or fanges extending 5 4 in
all direclions: and up 1o 3 1t above floor ar grade level within 25 . horizontally from the
sedge of any valve,

(3) The remainder of the Harber Tunnelis considered 3 nonclassified area.

4. Aluf Code 408's analysis is based on having adequate vertiation, Le., ventiation
capahle of keeping any vapar-air mixiure below 25% of the fuells) lower fammaity
jsvesl, Code 403 s to provide a meme documenting their analysis regarding iris cotioal
peing,

A

Joe Condlin
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WILLBROS ENGINEERS, INC. @

event of a fire or fuel release in this underground facility it is imperative that personnel be notified
immediately of such an emergency condition.

It is recommended that an early warning emergency voice/alarm communication system be installed
throughout the underground facility. This system will replace the existing (out of service) telephone
system. This system will provide 2-way emergency voice communication for operations and/or firefighter
communications well as audible/visual alarm notification for emergency evacuation purposes .

4.3.3 Electrical
4.3.3.1 General

The lower tank area electrical system originates in the PWC waler pump station. There are two different
electrical systems within the lower tank area; one system installed during the original construction and

the other installed during the modification otE Critical Infrastructure & proposed Avgas service.

4.3.3.1.1 PWC Water Pump Station

The PWC water pump station electrical distribution system is used to operate the water pump station
electrical system and to provide electrical power to the lower tank area.

The incoming electrical system to the PWC water pump station originates from a single 12,000V source
|oca[edé Critical Infrastructure E

The 12,000V is transformed to 480V and 208V. From the 480V and 208V system a feed is taken to a
junction box "A* which is located outside of the PWC water pump station adjacent toé Critical Infrastructure

Critical Infrastructure | From junction box *A" the 480V &rd 308V i Taken
underground to junction box “B* located in the lower access tunnel (lower tank area). From this point, the

480V and 208V are in separate conduits and run to the panels located outside of the gauger's station.

4.3.3.1.2 Lower Access Tunnel (Original System)

The lower access tunnel _electrical system is_the original electrical feed for! Critical Infrastructure
Critical Infrastructure which connects this area with the upper access

tunnel.

The electrical feed origina:es: Critical Infrastructure gThe 480V and

208V circuits connect to their féspective bréaker panels across from the gauger station. These two feeds

are in separate conduits that are located in the tunnel and were installed during original construction,

16 June 1998 4.7 Fire and Life Safety Risk Assessment/Analysis =
AHSMIT/winword/hawaillam3vol-| ';” ._/-'— .
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ms‘m)mz;gw@ and ressplacies

¢ i i
ol ¢ Critical Infrastructurs gzgm angd recepinoiny
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il Teedd for s ] Coontmastostuce 5 ights and upper access tunnel ights and receplacies 5 iy the

-

L,..,..,-v_w,_w,_v.v_,..
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outgoing 480V and 208V conduits and cables. In addition, the power for the sump pumps is
tapped from this junction box.

G Motor operators added tog Critical Infrastructure between Critical Infrastructure

Critical Infrastructure

4.3.3.1.4 Lower Access Tunnel,; Critical Infrastructure |

........................ 4

These electrical modifications were made when] Crit'rwllnfwsm'wofs.vere revamped for Avgas use in the early

1960's. The incoming power is 12,000V from the PWC water pump station. The 12,000V is transformed
down to 2400 V and 480V.

The 2400V circuit operates the motor/pumps and the 480V is to power motor operated valves, elevators
and other miscellaneous equipment. A portion of the 480V is transformed to 208V for lighting and
receptacles in the upper and lower tunnel areas. The conduit and wire from the electrical equipment to
the tank area is run through the bulkhead.

4,3.3.1.5 Lower Access Tunnek critical Infrastructure Additions)

A breaker was added to the 480V system to provide power t¢ Critical Infrastructure

The wire and conduit is installed |n§ Critical Infrastructure

4.3.3.2 Electrical Classification

Both the diesel marine fuel (DFM) and the JP-5 have flashpoints of 140°F (60°C) and Reid vapor
pressures of 0 psi. As such they classify as Class IllA combustibles liquids. The possibility of an ignition
of DFM or JP-5 by electrical equipment is considered to be remote. With such liquids the rate of vapor
release is considered to be nil at normal temperatures of handling and storage. When heated, these
liquids will release more vapors and thereby slightly increase the level of hazard. However, the most
hazardous condition would be encountered by a release of this fuel in an atomized state (due to pinhole

type release under high pressure conditions).

4.3.3.21 Fuel Tank Area

Red Hill lower tank level for this section starts with thei Critical Infrastructure Eand ends at the end of the

lower access tunnel by Tanks 19 and 20.

16 June 1998 4-9 Fire and Life Safety Risk Assessment/Analysis
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The area is ventilated with the exception of; Critical Infrastructure ihis area contains } ereanmsucie

..................... -

several manual valves, sample table, tank water bleed off and waste trough. The waste trough In the floor
is full of sediment and other unknown solids. The water bleed off for each tank is in piping located in the
water trough. It should be noted that there are fuel leaks during normal operation, there is an open fuel
sampling area, and there is a lack of ventilation

Therefore. eack ; Critical Infrastructure i cowscdered a (lase 1. Division 2 location from the valve

body extending 5 feet in all directions and af to 3 fect abiove the floor within 25 fect haryontally from
the edge of any valve.

The floor trench that runs the length of the lower access tunnel will be classified as a Class |, Diws:cn)‘(/,z
location. This is due to the trench being below grade. The area adjacent to the floor trench will be Class

I, Divisien 2 for 18" above ground and fifzeex (/5] feet in all directions.

Tbe sump pempe area will be classcfied as follome:
o The pant of the sump lacated belowgnade will be (asa 1, Division .

o The pant of the sump located allovegrade wilt be (lasa 1. Divisian 2 within 5 feet of the surface of
the pasnfing jacditics. extending 25 fect horcsoutally from amy sarjace of the facditics and wpwand ’
3 fect abovegrade.

Equipment in the sump area is installed for a Class | location, except for the telephone set which is not .

explosion proof.

4.3.3.2.2 Harbor Tunnel

The Harbor Tunnel (for purposes of this classification section) begins alg Critical Infrastructure
Critical Infrastructure

The Harbor Tunnel contains lighting, receptacles, distribution centers for lighting, telephone

communications, and the circuit for the% Critical Infrastructure g‘The tunnel also contains‘.: Critical Infrastructure
Critical Infrastructure The pipelines are
welded, and valves are located at the Receiving Pumphouse, ati Critical Infrastructure iat

16 June 1998 4-10 Fire and Life Safety Risk Assessment/Analysis
AHSMIT/winword/hawaii/am3vol-| 7 _5/
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NAVAL FACILITIES ENGINEERING COMMAND
PACIFIC DIVISION

T ALLEN SMITH FROM:  MALCOLM HIRAND
WILLBROS ENGINEERS, INC CODE 403
PHONE: {918) 499-2778 PHONE: (808} 4744630
FAX: {918) 491-9436 FAX: (808} 471-5870

SUBS AE CONTRADT NB2TAZE9-C-0088, AMENDMENTI, RED HILL FIRE, LIFE
SAFETY & ENVIRONMENTAL RISK ASSESBMENT STUDY

1. FISC, Code 408, DER-PAC, and Code 403 has reviewed the preliminary responses
of WET o the 95% review comnents,

Bt

FISCs only comnment is the reguirement for the AFFF system. Istherm a
eoadefstandard tequinsment or is the reeommendation based upar the enginedring
judgenent of 3 qualified Fire Protecton Engiresr? This is needed for justification
when FISC submits the request to fund this project. Tdo nat heliove futthere s 2
codefsiandard eauirernent for the AFFF system, i based upon engineering
judgement, the explanation must be strong enough 1o canvince the people wha weill
approve the funding for such a project. Provide wite-up in report. FISC will most
fkely attach the applicable sectivns from this repost 1o thelr funding request.

3 Code 408 congerns are atlached, These were seeviousty forwarded vis e-mmal,
! v

wa

DER-PAL and Code 403 have no comments 1o yout responses at this ime.

5 Procsed to the final report onoe Code 408 concems and FISU concems arn
addrassed,

B-13g
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 To:  Malcolm Hirano®COnE 04
<, ™ From: Bob Rlola@CODE Da@NAYPAC BFDRAC
Lo Joo CondlingCODE 04

!
j Subjecis  RED BILL FIRE LIFE SAFETY & ENVIRONMSWIAL RISK ASSDSOMENT STOV

Abtachument:s  BEyvoyn wrr
Jatey PSI4S%m BoNL AR

i

i

Reviewsd the desfn AR vespondes to the 5% THPOYT comesnty. Corments fallow:

P Plen b Lifs Zufany Rizk Rssossrant/Bamlyeis: Provide the i :

ta ~ A - ) toPeow, e pubilieatie
henitlifyaax > of sach spacific oode Lipted uwoder PREAGTERR «iq;;;?d&, Por imix:amm‘
tha Iisted NEEA Pive Protection Handbosk, 17ek Edlrize, i2 outdated by 4% 18th
ﬂﬁggmm Alae, It te wes cormats WHRIBeY the A-E uzed MIL-NDER-L008R, <3000k o
* By ke, p Fho HERHE ] * Fedefs?

[

3. Code 408%s dommenta: Moo 8Ll o Sode A0E Y8 ciumants of wems 4 Fun L -
s::m&i o GFID/8E veve L) Lowad Frovdde ranionaie, Por g%a@@"&, Eude %&?ﬁ” gg?ia
g??&g? sraneh o be Qlavs 2, Divivion 2. wherssw Lt iy shows 3% CLess I, Siwimion

Wt BALS BESAPISE Fo sFET 2 [ BRI
VRS Bb R SpDad-pns WM TA S el end xﬁ»@ LIS
- L O Seend B FEel. F AN

. Firesafery Consultants responseto hem 1 iz ag follows:

|

¥

¢ Revige the first paragraph of Section 4.2.2.2 to read as follows:
§

%

“Bpecific codes within the categories of eodes, regulations, and standards specified in Section
» 422 sre sddressed below, B should be noted that the most exrrent cdition {(at the tme of the
; indtial snady} of the codes, regulations, and standards were wilized in performing this Fire and
| Life Safery Risk AssessmenvAnalysis.”

!

. The addition of the second sentence is recomumended in o of having 1o go back and make surg

. that the specific month andlor year §s correct for insertion after each specific document, This

- would be extremely difficolt to re-create after such a lapse of time and guarantee sccuracy.

- Further, the reviewer made refesence 1o the ot that the NFPA Fire Prowmotion Handbook, 197

- Edinton that was referenced in our study has been updated by the 18" edition. The 18™ edition
was publizhed February 1997, wel] beyond the time when the report was prepared, Crur

engineering evaluation was based upon the vse of the codes, regulations, and standards that were

" existing at the tire of the study. The same comment spplies 1o MIL-HDBE- 1008, the current

¢ edition at the tme of the study was utilized.

WiLehis s wied fod) QPSS alppates Y SSuGes (ATIHE T AE
e - 3‘3’

O THE i sjpg /D 72 T codES L

i
O LSV

s
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Pirpsafity Consultants response to ftem 2&;&‘ follows:

Revige the following sections fo indicete 8 sronger requirement for the installation of & fixed
agueous flm forming foam (AFFE} system for protection of the fuel storage srea.

1,7.2.2 Recommendations

3 Fire Suppression

There is no fixed fite suppression system in the tank storage area. 4 fixed suppression system
{zoned AFFF deluge system) should be inswiled for protestion of the lower twk Rorage ares.

AFFT §s the recommended agent of ehoice for use in suppressing hydrocatbon fires due to its
swift control time, This system will reduce potentie] damage o the facility, reduce potential
gavitonmental concemns, and imprave the gveral] life salety concems.

: 4.3.1.2 Rod 1l Fuel Btorage Area

i

“The underground fuel storage facility consists of | Oritical Infastrunture SIOTOEC tanks vontaining
Diese! Fuel Matine (DFM) and JP-3 faels 55 deschiBEd VASEERET 7L The most likely fire
_srenario for this arex is the release and subsequent ignition of uncenfined romnbastible Hguids
resulting from a domaged ok valve or raptarsd piping P the ks pallery sron

Thers i3 currently no fixed fire protection instalied i the underground fuel facility. The Cardox

22 ton ow pressurs earbon dioxide systers that was installed in the early 1960 for protection of
the upper and lower tonnel areas cast of the bl Khead housing] eooeimme Bias boon taken out of
service and sbandoned in place. The stomge tank is still Tocated 10 hut has been eimptied,
gl piping and nozzles are still I place. The existing heat detection sysuan for this system is also

not In servive,

“The only fite protection provided is by means of portable fire extingsishers snd valved sutlets fur

_epnmeation of fire hose by responding fire deparomont persornel. The fise protection water hne

i the upper wnd lower access tunnels is & & inch fine.

§

. Without a fixed fire protection system installed in this area 2 firs could cavse massive damage w

. the facility and present major life safety concerns. Smoke and heat eonditions would make
egress extremaly difficult and the possibility of 8 manual interior fire fighting sttack by the

Federal Fire Department would be virnwally impossible. His for these reasons that an automatic

- AFFF system shonld be fnstalled in this aren.

AFEF i3 the recommended sgent of choice for use in suppressing hydrocarbon fives due to it
swift comtrol time, This system will reduce potential dumage to the facility, reduce potential
envitonmental conceos, and improve the overall life safety converns.

ey
G

o
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43157 Adqueows Film Ferming Foam (AFFF)

- Aguesus flm forming Foam {ATEF s obtained from syathetic Bucrochernical surfastants.

Fosming sgents, stabilizers, and solvents are added to form the concentiate. AFFF ix unique

* beeause it allows a film of water to form on a hydrozarbon fucl surface. It extinguishes fire by
' suppressing fuel vapor dog to the presence of the aquesus, or watery, film. AFFF comes in both

T4 and 8% concentrations.

The sir-foams generated From AFFF solutions possess low viscosity, have fast spresding and
leveling chamcteristios, and, Hke other foams, act as surface barriers to exelude air and halt fucl
vapotization, These foams slso develop & contimuous aqueaus layer of solution under the foam,
riaintaining o Hoating film on hydrocarbon fuel surfices to help suppress combustible vapors and

 cool the {ugl substrate, This film, which can alse spread over fuel surfaces not fully covered with

the foam blanket, is self healing following mechanical disruption and vontinues to spread as Jong
#s thore timaing o reservoir of nearby solution,

 AFFF fluidity and Slm strength on kerosene ruakes it partioularly suitable for jet alromft (J1-5)

ST

fuel spill fire fighting.

Avtually AFEY has many mechanisms that work together to help extinguish a fire, They come

* from the aqueous film, the mechanieal foam, and the water content. The aqueous flm supprasses

vapars, improves the spreading ability of the foam, and tends 1o reseal itsell when distributed.
The mochanical foam suppresses vapors, and separstes the fusl from the air. The water content
has aconting effect,

APPF is hiphly seeommended for use in fighting hydrocarbon fires due to its swift control time.

There is currently no fixed fire protestion systom frstalled in the Red Hill fuel stomge area.

4628 Fire Suppression

" he found in the lower socess tunnel at the valve gallery area for sach tank, Dug to the quantity of
" fuel stored in the Red THH complex and the potential for & fuel release inthis area itis

" pecommended that a fixed agueous fiim forming foam (ATFFF) deluge system be installed at the
* Jower tartk storage atea, Zoned, open head deluge systerns will be avtomatically actuated by rate

compensotion thermal detectors (see Fxhibit4-13,

QIments

This recormendation 15 based upon the experience and englnecring judgement of & professional

five protection engineey, The unique configuration of this facility and the potential for fuel
redease mandate the nstellation of fixed fire protection.
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