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1.0 INTRODUCTION 

Current Hanford waste volume projections identify a need to use the 
tank farms beyond the year 2000. Project W-058 will provide encased 
pipelines to connect the SY Tank Farms in 200 West Area with the tank 
farms in 200 East Area via an interface with the 244-A lift station. 
The new piping system will cover a distance of approximately 10.5 
kilometers (6.5 miles). The system will replace the existing cross- 
site transfer system which i s  nearing the end of its useful life. 
function of the cross-site transfer system will be to transfer 
radioactive waste from the SY Tank Farm to treatment, storage, and 
disposal facilities in 200 East Area. The system will be an integral 
part of the Hanford Site cleanup. 

The facilities to be provided by Project W-058 will correlate with 
moving liquid waste from 200-West Area to the 200-East Area for 
treatment. The 10.5 kilometers (6.5 miles) of piping will be provided 
with at least 0.9 meters (3 ft) of cover. Pumps in a diversion box 
will allow the waste to be moved to the 200-East locations without 
settling out. 
will act as a vacuum breaker if the pipeline needs to be drained. 
control and maintenance support functions will be provided in support 
bui 1 dings . 

The 

A vent station, located at the high point of the system, 
Pump 

2.0 PURPOSE 

The purpose of this preliminary fire hazards analysis (FHA) is to 
demonstrate that the level of fire safety designed into the W-058 
project meets the fundamental requirements of U.S.  Department of Energy 
(DOE) Orders 5480.7A and 6430.1A. In addition, this FHA is intended to 
demonstrate that the level of fire safety prescribed by RLID 5480.7 has 
been incorporated in to the project. The key objectives of the FHA are 
summarized bel ow. . 

. 

. 
3.0 SCOPE 

Evaluate the proposed design for conformance to DOE fire 
protection design criteria. 

Provide recommendations to ensure that the level of 
protection is commensurate with the expected fire 
hazards. 

Provide justifications for appropriate deviations from 
the DOE design criteria. 

The scope of this document is limited to an evaluation of fire hazards 
within and adjacent to Diversion Box 6241-A and Vent Station 6241-V. 
The process control support buildings attached to the 6241-A and 6241-V 
structures are also addressed by this FHA. 

1 
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The design of the walls, floor, and ceiling for the diversion box is 
cast in place concrete, with a minimum thickness of 27.9 cm (11 in.). 
Table 2 of Factory Mutual (FM) data sheet 1-21 indicates that 14.0-16.5 
cm (5.5-6.5 in) of reinforced concrete will provide a fire resistance 
rating of two hours. 
indicates that a five inch thick siliceous aggregate concrete wall 
system is capable of providing a fire resistance rating of two hours. 
As indicated by Reference 5, the doorway to the diversion will be 
protected by a 1-1/2 hour rated fire door. 
conforms with Section 504.6.2 of the UBC. 
pipe and conduit penetrations is non-shrink grout, with the fill depth 
equal to the barrier thickness. 

Table 43-8 of the Uniform Building Code (UBC) 

The fire door rating 
The fire stop system for 

A 6-inch diameter, cast in place, pipe will be used for ventilating the 
diversion box. A HEPA filter will be attached to the pipe outside of 
the building. A valve will be provided in the pipe line, between the 
HEPA filter and the exterior wall, to facilitate the replacement and 
isolation of the HEPA filter. 
in ventilation pipe since the vent opening is not located in a fire 
wall separating two fire areas. 

A fire damper will not be needed in the 

The diversion box will be connected to the support structure by a cast 
in place concrete corridorlstairway. A 1-hr rated fire wall separates 
the portion of the corridor/stairway that communicates with the support 
building. 
consists of 24.1 cm ( 9 . 5  in.) thick, prestressed, concrete panels. 
Concrete construction is also utilized for the floor and ceiling of the 
structure. The support building is segregated into three compartments. 
The compartments are defined by interior walls consisting of 20.3 cm (8 
in.) precast concrete panels. The three compartments do not communicate 
with each other. 
in the exterior walls. 

The design of the exterior walls for the support building 

Access to the compartments is accomplished via doors 

5 . 2  Vent Station 6241-V 

The vent station facility will be located about midway between the 200 
East and 200 West areas. There are no other structures within close 
proximity to the vent station facility. 
vent station structure connected to a support structure. A portion of 
the vent station will be located below grade, and the support building 
will be located at grade level. The design of the walls, floor, and 
ceiling for the vent station is cast in place concrete, with a minimum 
thickness of 27.9 cm (11 in.). Table 2 of Factory Mutual (FM) data 
sheet 1-21 indicates that 14.0-16.5 cm (5.5-6.5 in) of reinforced 
concrete will provide a fire resistance rating of two hours. Table 43- 
B of the Uniform Building Code (UBC) indicates that a five inch thick 
siliceous aggregate concrete wall system is capable of providing a fire 
resistance rating of two hours. As indicated by Reference 5, the 
doorway to the vent station box will be protected by a 1-1/2 hour rated 
fire door. 

The facility will consist of a 

The fire door rating conforms with Section 504.6.2 of the 

3 
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UBC. 
shrink grout, with the fill depth equal to the barrier thickness. 

The fire stop system for pipe and conduit penetrations is non- 

The vent station is connected to the support building by a cast in 
place concrete corridor/stairway. A I-hr fire rated wall separates the 
portion of the corridor/stairway that communicates with the support 
building. 
support building for Diversion Box 6241-A. 

The design of the support building is identical to the 

6.0 ESSENTIAL SAFETY CLASS SYSTEMS 

The diversion box and vent station structures will be designated as 
Safety Class 1 for the purpose of withstanding a design basis seismic 
event. The facilities will not contain Safety Class 1 systems or 
components (Reference 5). 

Safety Class 2 components will be located within the diversion box and 
vent station structures. The support buildings will not contain any 
Safety Class 2 areas or equipment. 

7.0 CRITICAL PROCESS EQUIPMENT 

For this FHA, critical process equipment is defined as equipment that 
is not classified as Safety Class 1, but is an essential support system 
to a Safety Class 1 system or component. In other words, failure of 
the critical process equipment (i .e., non-safety support system) would 
prevent the Safety Class 1 system from performing its intended function 
during a design basis fire. The diversion box and vent station will 
not contain Safety Class 1 equipment, therefore, the buildings can not 
contain the critical process equipment defined in this FHA. 

8.0 HIGH VALUE PROPERTY 

For this FHA, high value property is defined as equipment having a 
value of more than $1 million. Project W-058 does not install any 
individual pieces of equipment valued over $1 million. 

9.0 L I F E  SAFETY CONSIDERATIONS 

In accordance with the National Fire Protection Association (NFPA) 101 
Life Safety Code, the diversion box (Bldg. 6241-A) and vent station 
(Bldg. 6241-V) facilities have an occupancy classification of Special 
Purpose Industrial (Chapter 28). The provisions of Chapter 30 for 
Special Structures also apply to the underground portions of the 
facilities. 
with a personnel access area for entry into the below grade diversion 
box and vent station. 
grade comply with the applicable provisions of NFPA 101. 

Both facilities have instrumentation rooms on-grade, along 

The life safety design for the facilities on- 

4 
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For the below grade portions of the facilities, Chapter 28 restricts 
the comnon path of travel in unsprinklered Industrial Occupancies to 50 
feet. The diversion box and vent station areas are both served by a 
single stair. The stair serving the diversion box has a 1 hour fire 
rated enclosure. 
maintenance activities. 
mechanical equipment, boiler, or furnace room from a hazard standpoint. 
Section 5-12 o f  the Code allows a common path of travel of 100 feet in 
these type of rooms if sprinkler protection is provided throughout, or 
if there is no fuel-fired equipment present. Neither the diversion box 
or the vent station has fuel-fired equipment, hence the increased 
distance may apply. Giving consideration to the increased travel 
permitted by Section 5-12, the diversion box room has a common path of 
travel (in this case the travel distance to the single exit stair 
enclosure) of approximately 75 feet, and the vent station room has a 
common path of travel of approximately 55 feet, which are both in 
compliance with Section 5-12. However, door 4 in the Diversion Box 
support building must be upgraded to a 1-hour rating in order for the 
stairwell to be classified as an exit enclosure. 

Section 30-7.2.2 requires underground structures to be provided with 
emergency lighting. 
normally unoccupied areas, it may not be appropriate to install 
emergency lights. 
testing would be necessary which would require entry into these areas 
that are otherwise unoccupied. 
benefit gained by installing and maintaining the emergency lights is 
questionable. A means of emergency lighting could be administratively 
controlled by requiring all personnel entering the diversion box and 
vent station to be equipped with battery pack lanterns. This would 
ensure that emergency lighting is provided when the space i s  occupied, 
and avoid unnecessary entries into these spaces solely for emergency 
light testing. 

These areas are normally unoccupied except during 
The purpose of these rooms is similar to a 

Since the diversion box and vent station are 

If the lights are provided, monthly and annual 

Due to the lack o f  occupancy, the 

The means of egress are identified in accordance with Section 28-2.10 
of the Life Safety Code. 
designed and the means of egress is kept clear, personnel will not be 
exposed to any undue life safety hazards. The only condition 
identified that requires special consideration ( i  .e., DOE-RL approval) 
from a life safety standpoint pertains to the possible use of 
administrative controls in lieu of permanently installed emergency 
lighting. 
upgrades. 

If the exit components are maintained as 

Section 21.0 of this FHA cites the necessary life safety 

10.0 DESCRIPTION OF FIRE HAZARDS 

10.1 Diversion Box 

Cable insulation is the primary in-situ combustible material. 
cables are routed in metal conduit or a solid bottom, covered, cable 

The 

5 
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tray. Short lengths of cables are exposed at their termination points. 
Additional combustibles could include grease on motor bearings or valve 
actuators, and plastic terminal blocks. The in-situ combustibles are 
considered to be a negligible hazard due to their limited quantity, 
lack of continuity between the combustibles, and their placement in 
noncombustible enclosures. 

While the facility is operating, transient combustibles will not 
accumulate in the diversion box because access to the room will be 
prohibited. Transient combustibles will only accumulate in the 
diversion box when the cross-site transfer system is shutdown for 
maintenance activities. 
is expected to occur once per year, and last for about seven days. 
expected transient combustibles include plastic tarp, dirty anti- 
contamination clothing, dirty rags, and decontamination materials. 
Since the area will be radiological controlled, the accumulation of 
materials in the area will be rigorously supervised and minimized. 
Under operating conditions, potential ignition sources are limited to a 
pump or motor bearing failure, or the failure of an electrical 
component. During maintenance activities, possible ignition sources 
include portable lights, portable fans, power tools, or hot work 
activities. 

Maintenance on the cross-site transfer system 
The 

10.2 Vent Station 

The vent station is essentially free of exposed combustible materials. 
The most prevalent in-situ combustibles consist of sparse amounts of 
cable in metal conduit. The in-situ combustibles are considered to be 
a negligible hazard due to their limited quantity, lack of continuity 
between the combustible material, and placement in noncombustible 
enclosures. 

While the facility is operating, transient combustibles will not be 
introduced in to the vent station, because access to the area will be 
prohibited. Transient combustibles will only accumulate in the vent 
station when the cross-site transfer system is shutdown for maintenance 
activities. 
to occur once per year, and last for about seven days. The expected 
transient combustibles include plastic tarp, dirty anti-contamination 
clothing, oily rags, and decontamination materials. Since the area 
will be a radiological controlled area, the accumulation o f  materials 
in the area will be rigorously controlled and minimized. 

Under operating conditions, potential ignition sources are limited to 
the failure of an electrical component. During maintenance activities, 
possible ignition sources include portable lights, portable fans, power 
tools, or hot work activities. 

Maintenance on the cross-site transfer system is expected 

10.3 Diversion Box and Vent Station Support Buildings 

6 
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f rom o t h e r  s t r u c t u r e s  a t  t he  Hanford S i t e .  The c a l c u l a t i o n  used t o  
de termine t h e  requ i red  separa t ion  d i s tance  i s  summarized below. 

Width (w)  o f  Support B u i l d i n g  - 9.8 m (32 ft) 
H e i g h t  (h) o f  Support B u i l d i n g  - 3.0 m (10 ft) 
w/h r a t i o  - 9.8/3.0 (32/10) = 3.3 
S e v e r i t y  - Moderate 
Openings - 75% 
Guide Number - 3.0 

I n e f f e c t i v e  F i r e  F i g h t i n g  Fac tor  - 3 

(based upon s e c t i o n  2-2.3 o f  NFPA 80A) 
(based upon Table 2-3 o f  NFPA 80A, and t h e  
assumption t h a t  hydrants  w i l l  n o t  be prov ided 
around t h e  s t r u c t u r e s  .) 

(based upon sec. 2-3 o f  NFPA 80A, 
and the  f a c t  t h a t  t he  b u i l d i n g  
c o n s t r u c t i o n  i s  heavy 
noncombust ib le b u t  unra ted)  

Requ i red  Separat ion Dis tance - 3.0 X 3 X 3.0 m (10 f t )  t 1.52 m (5 f t )  
= 28.5 m (93.5 f t l  

The d i v e r s i o n  box and vent  s t a t i o n  f a c i l i t i e s  a re  setback from 
ind igenous vegeta t ion  i n  accordance w i t h  NFPA 299. Therefore,  t hey  are  
n o t  exposed by a p o t e n t i a l  w i l d l a n d  f i r e .  

14.0 FIRE DEPARTMENT RESPONSE 

The d i v e r s i o n  and vent s t a t i o n  f a c i l i t i e s  a re  s i t u a t e d  a t  l o c a t i o n s  
t h a t  a re  access ib le  by f i r e  department apparatus.  The grave l  access 
roads  a re  s u i t a b l e  f o r  t r a v e l  d u r i n g  t h e  weather c o n d i t i o n s  expected a t  
t h e  Hanford S i t e .  

Proposed Hanford F i r e  Department r e o r g a n i z a t i o n  may r e s u l t  i n  f u t u r e  
response changes. 
c o n d i t i o n  i n  t h e  200-East Area i s  f rom t h e  200 Area f i r e  s t a t i o n .  
Accord ing  t o  t h e  Hanford F i r e  Department f i r e  marsha l l ,  response t i m e  
around t h e  200 Area ranges from 5 t o  7 minutes f o l l o w i n g  t h e  i n i t i a l  
a la rm n o t i f i c a t i o n .  Simultaneously,  a crew i s  d ispa tched f rom t h e  
100 Area f i r e  s t a t i o n  w i t h  an es t imated  response t i m e  o f  12 t o  14 
m inu tes .  

Cur ren t ly ,  t h e  s tandard response t o  an alarm 

15.0 RECOVERY POTENTIAL 

Based on t h e  b u i l d i n g  cons t ruc t i on ,  t h e  des ign  o f  t h e  equipment, and 
l o w  combust ib le  loadings,  f i r e  would n o t  r e s u l t  i n  a l o s s  o f  f u n c t i o n  
o f  t h e  d i v e r s i o n  box o r  vent s t a t i o n .  Opera t ion  o f  t h e  pumps can be 
per formed a t  t h e  l o c a l  panel o r  a t  t h e  remote c o n t r o l  s t a t i o n .  
Procurement and recons t ruc t i on  o f  t h e  damaged areas would c o n s t i t u t e  
f u l l  recovery  and take 3 t o  6 months t o  complete. 

16 .O POTENTIAL FOR TOXIC, BIOLOGICAL, AND/OR RADIOLOGICAL RELEASE 

13 
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19.0 

19.1 

19.2 

19.3 

19.4 

20.0 

20.1 

20.2 

NATURAL HAZARDS IMPACT ON FIRE SAFETY 

Floods 

The 200 Areas a re  s i t u a t e d  on a p l a t e a u  o f  such e l e v a t i o n  t h a t  t h e  
b u i l d i n g s  and o t h e r  f a c i l i t i e s  l o c a t e d  t h e r e  a re  n o t  s u s c e p t i b l e  t o  
even a "p robab le  maximum f l o o d "  o f  t h e  Columbia R i v e r  Basin,  as 
p o s t u l a t e d  by t h e  U.S.  Army Corps o f  Engineers (ERDA 1975). There i s  
no f l o o d  hazard t o  t h e  suppor t  b u i l d i n g s ,  d i v e r s i o n  box, o r  t h e  v e n t  
s t a t i o n .  

H i g h  Winds 

The d i v e r s i o n  box s t r u c t u r e s  a r e  considered Sa fe ty  Class 1 s t r u c t u r e s  
f o r  se ismic  c r i t e r i a  on l y .  The f a c i l i t i e s  w i l l  n o t  c o n t a i n  S a f e t y  
Class 1 systems o r  components; t he re fo re ,  t hey  are  n o t  s u s c e p t i b l e  t o  
damage by  wind generated m i s s i l e s .  

Earthquake 

Accord ing t o  t h e  Un i fo rm B u i l d i n g  Code (UBC), eas te rn  Washington i s  i n  
se ismic  zone 28 which i n d i c a t e s  a r e g i o n  o f  low-to-moderate s e i s m i c i t y .  
A s t r o n g  enough earthquake would have t h e  p o t e n t i a l  t o  d e s t r o y  t h e  
s t r u c t u r e s ,  b u t  t h i s  magnitude o f  earthquake i s  ex t remely  u n l i k e l y .  
B u i l d i n g s  a re  designed f o r  a h i g h  hazard f a c i l i t y  use category,  o r  
Sa fe ty  Class 1, se ismic  event i n  accordance w i t h  UCRL 15910 and SDC 
4.1, Rev 12. Major  b u i l d i n g  damage f rom an earthquake i s  n o t  expected. 

L i g h t n i n g  

A d i r e c t  l i g h t n i n g  s t r i k e  t o  a b u i l d i n g  c o u l d  cause s t r u c t u r a l  damage 
t o  t h e  p o i n t  o f  impact and c o u l d  a l s o  cause a v o l t a g e  surge th rough t h e  
s t r u c t u r a l  frame o f  t h e  b u i l d i n g .  Th is  vo l tage  surge c o u l d  cause 
s u b s t a n t i a l  damage t o  e l e c t r o n i c  components i n  t h e  s t r u c t u r e .  A 
l i g h t n i n g  p r o t e c t i o n  rev iew o f  t h e  f a c i l i t y  and sur round ing  area has 
been conducted i n  accordance w i t h  NFPA 780, " L i g h t n i n g  P r o t e c t i o n . "  
T h i s  rev iew  shows t h a t  t h e  p o t e n t i a l  f o r  a l o s s  due t o  l i g h t n i n g  i s  a 
l i g h t  t o  moderate r i s k .  Therefore,  t h e  f a c i l i t y  does n o t  war ran t  
l i g h t n i n g  p r o t e c t i o n ,  and damage f rom l i g h t n i n g  i s  n o t  expected. 

EXEMPTIONS, DEVIATIONS, AND EQUIVALENCIES 

An automat ic  suppress ion system w i l l  n o t  be p rov ided  i n  accordance w i t h  
DOE Order 6430.1A, Sec t i on  1530-99.0[16]. The b a s i s  f o r  t h e  d e v i a t i o n  
i s  o u t l i n e d  i n  s e c t i o n  11.1.(2) o f  t h i s  document. 

F i r e  hydrants  w i l l  n o t  be p rov ided  per  t h e  requi rements c i t e d  i n  DOE 
Order 6430.1A, Sec t i on  0266-4[9]. The bas i s  f o r  t h e  d e v i a t i o n  i s  
o u t l i n e d  s e c t i o n  11.3.(1) document. 
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A standpipe system will not be provided in accordance with RLID 5480.7, 
Section 8.1.e. 
section 11.2 of this document. 

An alternate arrangement (administrative controls) may be utilized in 
1 ieu of permanently installed emergency lighting. The administrative 
controls provide an equivalent level of safety as required by Section 
30-7.2.2 of NFPA 101. 
section 9.0 of this document. 

RECOMMENDATIONS 

The 3/4-hr. rated fire door (Door No. 4) in the diversion box, support 
structure, corridor needs to be replaced with a I-hr. rated door in 
order to satisfy the requirements o f  NFPA 101. 

The basis for the field level exemption is outlined in 

The basis for the equivalency is discussed in 

20.3 

20.4 

21.0 

21.1 

21.2 

21.3 

21.4 

21.5 

21.8 

21.9 

22.0 

1. 

Provide an emergency light in the diversion box corridor/stairway, or 
the entrance procedures for the diversion box and vent station must 
include a requirement for providing emergency lighting (i.e., flash 
1 ights or portable emergency 1 ights) whenever personnel access the 
structure. 

Request DOE approval to deviate from the automatic suppression system 
requirements cited in DOE Order 6430.1A, Section 1530-99.0[16]. The 
basis for the deviation is outlined in section 11.1.(2) of this 
document. 

Request DOE approval to deviate from the fire hydrant installation 
requirements cited in DOE Order 6430.1A, Section 0266-4[9]. The basis 
for the deviation is outlined section 11.3.(1) document. 

Request a field level exemption from the standpipe system requirements 
cited in RLID 5480.7, Section 8.1.e. The basis for the exemption is 
outlined in section 11.2 of this document. 

Maintenance procedures for the diversion box and vent station must 
stipulate that all transient combustibles be removed from the 
structures when work activities are completed. 

Review and revise this FHA, after the W-058 Project is completed, to 
ensure that conclusions stated in this document are valid for the as- 
built conditions at the facilities. Then, submit this document to DOE- 
RL for approval. 
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A t t a c h n t  2 
Sheet 1 o f  1 

Input 81 
1. 

2. 

Labor rates and disposal costs are based upon discussions with WHC and 
BHI employees involved in clean up and D&D activities. 

The interior surface area of the diversion box is approximately 5000 
square feet. 

3. The interior surface area o f  the vent station is approximately 2000 
square feet. 

4. The interior surface area of the support buildings is approximately 
4000 square feet. 

Decontamination calculations are based upon twice the interior surface 
area o f  the structures. This was done to account for the 
decontamination o f  the contents in the structures. 

The contaminated materials will be disposed of as solid waste. 

The disposal cost for solid waste is $18 per cubic foot. 

5. 

6. 

7. 

Assumptions 

1. Decontamination activities will be performed by a two person crew, and 
a support staff of three people. 

2. The average labor rate for the clean up crew is $50.00 per hour. 

3. The work crew can decontaminate an average of 400 square feet per day. 

4. Decontamination activities outside of the support building will limited 
to an area of 3000 square feet. 

5. Approximately $15,000 in consumable materials will be utilized during 
the clean up effort. 

6. The amount of compacted, solid, waste will not exceed 100 cubic feet. 

Calculation Formulas 

Decon = ( 5  people)($50/hr/person) (8hr/day)(day/400 sq. ft.)(contaminated area) 
cost 

= ($5/sq. ft.)(contaminated area) 

Disposal = (100 cubic feet)($18/cubic foot) 
cost 

= $1,800 
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