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LETTER REPORT 

340 VAULT K I  EXHAUST SYSTEM 
HEPA FILTER EVALUATION 

E39843 

INTRODUCTION 

The existing 340 vault contains two 15,000 gallon stainless tanks, a valve pit containing 
valves and piping which are used to collect mixed liquid waste from the 324, 325, 326, 
327, and 329 Buildings. The 340 vault Radioactive Liquid Waste System (RLWS) is 
comprised of encased stainless steel piping connecting the 340 vault tanks. The 340 vault 
walls are constructed of concrete, with concrete shielded cover blocks. A hatch is 
provided for the vault to allow entry for inspection and maintenance. Personnel access 
hatches to the vault and the valve pit are covered with locked penthouses to prevent 
unauthorized entry. 

PURPOSE 

A Letter of Instruction (LOI), #RFSH-9750465.1, "340 Waste Handling Facility Cost 
Estimate Task," dated February 4, 1997, requested that a cost estimate and a letter report 
be prepared providing justification for the removal of the existing self-contained HEPA 
filters of the K 1  ventilation system and to replace these self-contained HEPA filters with 
code approved HEPA filter housings. 

SUMMARY CONCLUSIONS AND RECOMMENDATION 

A previous evaluation documented in report WHC-SD-GN-RPT-30005, Rev. 0, titled 
"Evaluation on Self-contained High Efficiency Particulate Filters," revealed that the 
SCHEPA filters do not have required documentation to be in compliance with the design, 
testing, and fabrication standards required in ASME N-509, ASME N-510, and 
MIL-F-51068. These standards are required by DOE Order 6430.1A. Without this 
documentation, filter adequacy cannot be verified. 

The existing SCHEPA filters can be removed and replaced with new filters and filter 
housing which meet current codes and standards. 
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Two exhaust trains can be utilized instead of the existing three. The current volumetric 
airflow rates can be maintained with two exhaust trains on line. Filter replacement can be 
performed while maintaining either a reduced airflow or a higher differential pressure drop 
across the HEPA filters during filter replacement. This can be accomplished by isolating 
one of the exhaust trains by closing the inlet and outlet dampers. The rough order of 
magnitude (ROM) estimate for the modifications is $220,000. 

K 1  VENTILATION DESCRIPTION 

The 340 vault ventilation has both a supply system and an exhaust system. The supply 
system provides makeup air to the vault and consists of an air handler which contains low 
efficient prefilters, an electric heating coil, and a supply fan. Approximately 800 cubic feet 
per minute (cfm) of outside air is supplied to the facility, 650 cfm is supplied to the vault 
area, and 150 cfm is supplied to the valve pit. During the heating months the vault's 
inside temperature is maintained above 32 O F .  No cooling is provided although a 
maximum temperature of 125 OF is not to be exceeded. 

The exhaust system maintains a negative pressure in the vault relative to the access 
buildings. There are t w o  exhaust paths from the vault area. One path is an exhaust duct 
connected to the two neutralization tanks 1 and 2. The duct-work from the tanks are 
connected to a de-entrainer which will remove entrained moisture from the airstream. 

From the de-entrainer the air passes through an electric resistant heater which reduces the 
relative humidity. The air continues and is combined with the air from the vault area 
before the air enters the prefilters, two stages of HEPA filters, and a single stage of 
charcoal filters before being exhaust to the environment via a stack. 

The other exhaust path is from the vault area. The duct-work from the vault area 
bypasses the de-entrainer and electric resistant heater, and is combined with the airstream 
from the tanks as i t  enters the exhaust train filtration system as previously described. The 
exhaust filtration system is comprised of three individual exhaust trains. Each exhaust 
train consists of a plenum containing prefilters, two stages of nipple connected (self- 
contained) HEPA filters, and a single stage of nipple connected charcoal filters. The three 
exhaust trains are supported on a common structural steel frame specifically designed for 
the three tiers of filtration. The exhaust inlet and outlet of the exhaust trains are 
connected to a common duct-work manifold to permit having all or one of the exhaust 
trains in operation by utilizing the isolation dampers attached to each exhaust train inlet 
and outlet. 
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From the exhaust train, two fans are connected to the common discharge duct-work and 
connected to a stack. One fan is in operation while the other fan is on standby. The 
exhaust flow rate from the vault area is 1.800 cfm normal and 2,400 cfm maximum. 

APPROACH/EVALUATION 

Description of the Self-contained HEPA Filter 

The nipple connected HEPA filter, also known as the self-contained HEPA filter, will be 
addressed in this letter report as the SCHEPA filter. The SCHEPA filter is a high-efficiency 
particulate air (HEPA) filter consisting of filter medium enclosed in a casing that is part of 
the system boundary (see Figure 1 ). 

The casing consists of two end caps and four pieces of siding which form a square frame 
around the filter medium. The filter media is centered in the casing and is attached directly 
to the casing with an adhesive used as a bonding agent. End caps cover the medium at 
the front and back of the frame. A cylindrical connection in the middle of the cap 
connects the filter assembly to adjacent duct-work. The distance between the filter 
medium and the caps varies with the type of filter media. 

BackgroundlHistory 

On January 12. 1990, Receiving Inspection of Quality Assurance issued a 
nonconformance report (NCR) against the cylindrical HEPA filters purchased for use in the 
244-A filter pit in the 200 East Area. The NCR stated that these filters did not meet 
Hanford plant standards (HPS) and code requirements. On February 12. 1990, Critique 
WHC-C-90-007-TF-02 requested an investigation of the problems associated with the 
cylindrical HEPA filter. 

A task team was formed to investigate the implications of the NCR. The task team 
reported that the cylindrical HEPA filter could not meet the code and HPS requirements. 
The task team also found that the SCHEPA filters may have similar deficiencies. An event 
fact sheet and an unusual occurrence report (UOR) were issued to address these findings. 

Nuclear Safety issued a letter to each plant manager requesting an assessment of all 
ventilation systems using these types of HEPA filters. The suspect HEPA filters at that 
time were evaluated by cognizant engineers, who prepared justifications for continued use 
of these types of HEPA filters and documented them with Nuclear Safety or made the 
necessary system modifications. 
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Proposed 340 Vault Modifications 

The existing 340  vault exhaust system can be modified to meet current codes and 
standards (see Figure 2). The existing three tier SCHEPA filters can be removed and 
replaced with filter housings which comply with ASME N-509, ASME N-510, and 
ASME AG-I . 

The proposed exhaust system will meet the same volumetric airflow of 1,800 cfm (normal) 
and 2,400 cfm (maximum) by allowing both exhaust trains to operate simultaneously. 
According to plant personnel, the existing charcoal filters are no longer a requirement; 
therefore, the charcoal filters will not be included in the proposed design modifications. To 
minimize system down time the proposed exhaust system will use a two tier exhaust train. 
The new HEPA filtration system will utilize the existing structural support frame. The 
existing support frame will be modified to accommodate the new HEPA filter housings. 
The new HEPA filtration system will occupy the top and bottom of the existing structural 
support frame, and the middle portion of the support frame will be left open. Only minor 
modifications are necessary to the support the structure by allowing the middle portion of 
the support frame to remain open. Existing differential pressure alarms high (DPAH) 
DPAH 1 through DPAH 6 and differential pressure indicating switches (DPIS) DPlS 1 
through DPlS 6 can be disconnected. DPlS 1, DPlS 3, DPlS 4, DPlS 6, DPAH 1, DPAH 3, 
DPAH 4, and DPAH 6 can be reused and connected to the new filter housings. DPAH 2, 
DPAH 5, DPlS 2, and DPlS 5 can be disposed (see essential drawing H-3-34404, Rev. 7). 

Filtration Components and Arrangement 

The new exhaust trains will be connected to the existing 12” diameter duct inlet and 
outlet (see Figure 3). The existing flange on the 12” diameter inlet and outlet duct will 
remain to facilitate installation. The new isolation damper will be equipped with a flange 
which has the same diameter as the existing flange. 

The new flange on the isolation dampers which will be connected to the existing duct- 
work will be templated from the existing flange to assure that the bolt holes will match. 
The isolation dampers for the inlet and outlet of each exhaust train will meet the 
requirements of ASME N-509. 

Each filter train will consist of a prefiltered inlet test section, a HEPA filter housing for the 
first stage of HEPA filters, a middle test section, a second HEPA filter housing for the 
second stage of HEPA filters, and an outlet test section. The test sections are required if 
sufficient length is not available to permit proper air/aerosol mixing. 
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The prefilters are installed in the inlet test section to prevent false readings of the in-place 
aerosol test of the first stage of HEPA filters. The filter housings will be furnished with 
high capacity HEPA filters rated at 1,250 cfm with a differential pressure of 1 " water 
gage (wg) at clean filter conditions. 

The exhaust trains will be insulated with two inches of sheet insulation. Each filter 
housing will be equipped with a one inch diameter drain connected in the center of each 
filter housing. The drain will be routed to the outside of the support frame and terminated. 
The drain will be furnished with a valve and caD. 

System Operation 

The new HEPA filtration system will have both exhaust trains in operation simultaneously, 
unless the vault area can maintain confinement pressures at the lower flow rate. Plant 
personnel can determine whether this is a feasible alternative. Currently the vault airflow 
(normal) is 1,800 cfm. It could be beneficial for the facility to  maintain one exhaust train 
in operation and have the other exhaust train in a standby mode if containment pressures 
can be achieved at the lower airflows. 

In either case, the current volumetric airflow rates can be maintained with two exhaust 
trains on line, filter replacement can be performed while maintaining either a reduced 
airflow or a higher differential pressure drop across the HEPA filters during filter 
replacement. This can be accomplished by isolating one of the exhaust trains by closing 
the inlet and outlet dampers for that specific exhaust train. 

COST DATA 

The rough order of magnitude (ROM) estimate to accomplish this task is approximately 
$220,000 (see Figure 4). Some of the equipment, components, and other data which the 
estimate was based on are listed below. 

Equipment and Components 

HEPA filter housings (see Figure 5) shall be Flanders@' filter housing bag-idbag-out, 
model E-6 bag-out containment housing gasket seal. The filter housings shall be model 
number E- I  XI-GG-F-(304)-L type 1. Prefilters for the inlet test sections shall be 
Farr 30/30, size 24" X 24" X 4". 

'Flanders i s  a reg is te red  trademark o f  Flanders F i l t e r s ,  Inc.  
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All of the filter housings shall be one filter high by one filter wide (1 x 1) and the filter 
housings shall be rated at 1,000 cfm. The filter housings shall be all welded construction 
and welding shall meet the requirements of ASME N-509-1989, paragraph 7.3. The filter 
housings shall be constructed per ASME N-509-1989 and tested per ASME N-510. Filter 
housings shall be constructed from 11 and 1 4  ga. 304 stainless steel. The filter housings 
(see Figure 6 )  shall be furnished with inlet test sections (TI) with prefilters, test section 
down stream of the first stage of HEPA filters (TO, and a test section down stream of the 
second stage (TO). 

The filter housing shall be furnished with static pressure ports, aerosol test ports, and 
1 " welded coupling (drain) to the bottom of the filter housing located in the center of 
the housing. 

HEPA filters (see Figure 7) shall be Flanders@ High Capacity 11" PUREFORM and shall have 
metal frames. The filter size shall be 24" x 24" x 11.5". be rated at no less than 
1,250 cfm with a clean pressure drop of 1 " wg, and meet the requirements of 
ASME N-509. 

The damper (see Figure 8) shall be Ruskinm2 model CDRI-92, 12" diameter. The frame 
shall have a 2" X 1/4" flange and the web shall be 9" long and 1/4" thick. The flange 
shall be left blank. The blade shall be 1 /4" thick and have a 3/4" diameter axle. The 
bearings shall be grease lubricated ball bearings and have grease fittings mounted outboard 
of the frame for re-lubrication. The blade to frame seal shall be neoprene for field 
adjustment. 

The damper shall have adjustable double gland shaft seals external of the frame to prevent 
air leakage from inside the damper to the outside atmosphere. When the damper is in the 
closed position, air leakage shall not exceed 0.029 cfm per inch of blade circumference at 
a pressure differential of 10" wg. Furnish with manual locking quadrant. 

Exhaust duct-work shall be stainless steel sheet, ASTM A 240, Type 304 or 304L. 

Insulation shall be UL listed in the Building Materials Directory and carry the UL label. The 
insulation and adhesive shall have a UL fire hazard classification of 25 maximum for flame 
spread and 50  maximum for smoke developed. Insulation shall be Armstrong Armaflex I1 
sheet insulation, 2" thick, having a thermal conductivity of 0.28 Btuhhnchlsq. ft/OF at a 
75 O F  mean temperature. 

'Ruskin i s  a r e g i s t e r e d  trademark o f  Ruskin Manufacturing, 
Kansas C i t y ,  M issour i .  
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Other Construction Costs 

Remove existing exhaust components, i.e., filters and filter housings, and dispose per 
company standards. Replace with new filter housings as shown on Figure 3. 

Modify existing exhaust train structural support frame per Figure 3. The replacement of 
supports shall not interfere with operation of either the filter housing or the test sections. 

Disconnect the following high differential pressure alarms and differential pressure 
indicating switches: DPAH 1 through DPAH 6 and DPlS 1 through DPlS 6. 

Reconnect the following to the new HEPA filtered exhaust train: DPlS 1, DPlS 3, DPlS 4, 
DPlS 6, DPAH 1, DPAH 3, DPAH 4, and DPAH 6. 

Dispose of DPAH 2, DPAH 5, DPlS 2, and DPlS 5 

UNCERTAINTIES AND RECOMMENDATIONS 

Since the replacement of the HEPA filtration system is between t w o  existing (anchored) 
points, a flexible connection may be required to assure proper alignment. It is 
recommended that during definitive design this item be addressed. 

No known documentation exists which states that the existence of radioactive iodine 131 
is no longer present. Since no charcoal filters are included in this letter report or estimate, 
it is recommended that, prior to removal of the existing charcoal filters and definitive 
design, documentation be available stating the requirements for the removal of the 
charcoal filters. 

It was assumed for this letter report that the existing exhaust system is not a safety 
class system. 

Prior to having only one exhaust train in operation, i t  is recommended that a work plan be 
prepared to test and determine whether the 1,250 cfm of the single exhaust train can 
maintain the vault’s containment pressures. If the pressures can be maintained then an 
ECN should be prepared to incorporate this new airflow on the appropriate essential 
drawingb). This change would allow one exhaust train on standby and one in operation. 
This mode of operation would reduce the frequency of HEPA filter replacement and provide 
redundancy. 
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During definitive design a structural analysis will be performed on the existing HEPA filter 
support frame to verify structural modifications are adequate. 

For this report i t  was assumed that a greenhouse would be used for containment; the use 
of other control methods, i.e., glove bags, plugs, etc., should be investigated during 
definitive design. 
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0 6 8 9 0  1 . 8 3  1 2 6  7 0 1 6  3 0  

0 6 8 9 0  1 . 8 3  1 2 6  7 0 1 6  30 

0 1 2 7 2 7 1  1 . 8 3  2 3 3 0  1 2 9 6 0 1  3 0  

7 6 3 6  3 3 0 9 1  

7 6 3 6  3 3 0 9 1  

3 6 7 7  1 5 9 3 6  

3 6 7 7  1 5 9 3 6  

1 1 3 1 3  4 9 0 2 7  

3 6 7 7 5  1 5 9 3 5 9  

3 6 7 7 5  1 5 9 3 5 9  

2 1 0 5  9 1 2 1  

2 1 0 5  9 1 2 1  

3 8 8 8 0  1 6 8 4 8 0  

W I  m z  
C T  . I  

cn 
00 I 

rn W 
W 
03 
P 
W I 

W 
I 0 
0 

rn 

+. 



FLUOR D A N I E .  .SORTHUEST,  I N C .  
RUST F E D E R A L  S E R V I C E S  
J O B  NO. 
F I L E  NO. Z 4 6 1 S A A 3  

**  I E S T  - I N T E R A .  . V E  E S T I M A T I N G  * *  
K 1  V E N T  S Y S T E M  M O O I F I C A T I O H  3 4 0  B L D G  300  A R E A  

S T U D Y  E S T I M A T E  
OOE-RO3 - E S T I M A T E  B A S I S  S H E E T  

1. DOCUMENTS AND D R A U I N C S  
I I E l i l D E I . I I . L I E = = E I . -  

OOCUI IENTS:  W R I T E  U P  FOR J O B ,  M l S C  VENDOR CUTS,  L . O . I .  D A T E D  F E B .  4, 1997 FROM D.L .  H A L G R E N  
D R A W I N G S : , S K E T C H  3 4 0 - 1  R E V  0 U N A P P R O V E D  

2 .  

3 .  

4. 

- 
crl 

5 .  

6 .  

7. 

Figure 4 
P A G E  3 01 
D A T E  02/14, 
B Y  SMF 

M A T E R I A L  P R I C E S  

U N I T  C O S T S  R E P R E S E N T  CURRENT P R I C E S  FOR S P E C I F I E D  M A T E R I A L .  

LABOR R A T E S  

1.) I C F - K I I  HOURLY R A T E S  H A V E  B E E N  A D O P T E D  A S  I N T E R I M  F L U O R  D A N I E L  NORTHWEST L A B O R  R A T E S  U N T I L  SUCH T I M E  NEW S I T E  R A T E S  

B.) WHC HOURLY R A T E S  H A V E  B E E N  AOOPTED A S  I N T E R I M  F L U O R  D A N I E L  H A N F O R D  SUBCONTRACTOR L A B O R  R A T E S  U N T I L  S U C H  T I M E  NEW S I T E  

C. )  B A S E  C R A F T  R A T E S  I N C L U D E  F R I N G E  B E N E F I T S ,  L A B O R  I N S U R A N C E ,  T A X E S  A N 0  T R A V E L  WHERE A P P L I C A B L E ,  P E R  HANFORO S I T E  

. i l E . I . E I I E I I C E  

. i . i l E . i E I I  

A R E  E S T A B L I S H E D .  S E E  HANFORD S O F T  R E P O R T I N G ,  F D S  B U D G E T  G U I O E L I N E  HANDBOOK,  S E C T I O N  2, K A I S E R  R A T E S  ( R E P O R T  E G H B O Z O S ) .  

R A T E S  ARE E S T A B L I S H E D .  S E E  S O F T  R E S P O R T I N C ,  FDST 3 2 1 R  R E P O R T  - O R G A N I Z A T I O N  R A T E S  P L U S  A D D E R S .  

S T A B I L I Z A T I O N  AGREEMENT,  A P P E N D I X  A ( E F F E C T I V E  0 9 - 0 6 - 9 6 ) .  

GENERAL R E Q U I R E M E N T S I T E C H N I C A L  S E R V I C E S I O V E R H E A D S  

A . )  O N S I T E  C O N S T R U C T I O N  FORCES G E N E R A L  R E Q U I R E M E N T S  A N D  T E C H N I C A L  S E R V I C E S  C O S T S  A R E  I N C L U D E D  A S  A C O M P O S I T E  P E R C E N T A G E  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

A P P L I E D  T O  O N S I T E  C O N S T R U C T I O N  FORCES L A B O R .  W H I C H  IS R E F L E C T E D  I N  T H E  " O H b P I B b l "  COLUMN OF T H E  E S T I M A T E  D E T A I L ,  FOR 
THIS P R O J E C T  IS 52%. 

E S C A L A T I O N  

E S C A L A T I O N  P E R C E N T A G E S  WERE C A L C U L A T E D  FROM T H E  F E B R U A R Y  1996 U P D A T E  OF T H E  E C O N O M I C  E S C A L A T I O N  P R I C E  CHANCE I H O I C E S  FOR DOE 
C O N S T R U C T I O N  P R O J E C T S  A S  P U B L I S H E D  B Y  T H E  " O F F I C E  O F  I N F R A S T R U C T U R E  A Q U I S I T I O N "  F W - 5 0 .  

R O U N D I N G  

THE P R O J E C T  COST SUMMARY R E P O R T  ( D O E - R O 1 )  IS S U M M A R I Z E 0  A N 0  A O ~ U S T E O f R O U N D E D  A S  FOLLOWS:  

S 1 1 S I S D E 1 I I  

= E l i D I . . E E I = . 1 5 1 1 . = I ~ =  

T H E  E S C A L A T E 0  T O T A L  COST COLUMN, C O N T I N G E N C Y  T O T A L  COLUMN AND T O T A L  D O L L A R S  COLUMN DOE COST CODE S U B - T O T A L S  A R E  
S U M M A R I Z E D  BY D E S I G N  A N 0  H A N A G E M E N I ,  C O N S T R U C T I O N ,  AND OTHER P R O J E C T  COST.  THE COLUMN S U B T O T A L S  A R E  A D J U S T E D / R O U N D E O  
T O  T H E  N E A R E S T  5 1 , 0 0 0 1 5 1 0 , 0 0 0 .  

THE P R O J E C T  T O T A L  SUMMARY L I N E  T O T A L S  ARE A D J V S T E D f R O U N D E O  T O  T H E  N E A R E S T  1 1 0 , 0 0 0 1 5 1 0 0 , 0 0 0 .  

REMARKS 
.=2=.== 

rn 

m 
w W 
P 
I., - 

A.) NO O P E R A T I N G  CONTRACTOR C O S T S  ARE I N C L U D E D .  C O S T S  F O R  PHMC ( R U S T  F E D E R A L  S E R V I C E S  OF HANFORD I N C . )  A R E  NOT I N C L U D E D .  I 
B . )  A L L  C O N S T R U C T I O N  IS B Y  F L U O R  D A N I E L  NORTHWEST S E R V I C E S .  DESIGN, E N G I N E E R I N G  8 I N S P E C T I O N  ARE B Y  F L U O R  D A N I E L  N O R T H V E S T .  
C.) B U R I A L  CHARGES A R E  FOR M I X E D  WASTE P E R  L E T T E R  BY K I R K  B O E S  D A T E 0  1 2 1 1 7 l 9 6 .  - z 

' C  
D.) T H I S  E S T I H A T E  D O E S  NOT F I G U R E  I N  ANY C U T T I N G  OR V E L D I N G  ON E X I S T I N G  S S T  D U C T  A S  T H E  P R E V I O U S  I S S U E  0 1 0 .  
E.) T H I S  E S T I M A T E  U S E S  A P R I C E  FROM F L A N D E R S  D I R E C T L Y  FOR O N L Y  T H E  H E P A  H O U S I N G S  A N 0  T E S T  S E C T I O N S .  

F . )  I T  IS UNDERSTOOD T H A T  T H E  H E P A  F I L T E R S  W I L L  A C T U A L L Y  COME FROM T H E  O P E R A T I N G  CONTRACTOR AND NO A F T E R  P U R C H A S E  T E S T I N G  O F  r n E  

G.)  NO V A U L T  L I N I N G  FOR 3 4 0  V A U L T  IS I N C L U D E D  ( A S  M E N T I O N E D  I N  T H E  L . 0 . 1 . ) .  

A L L  WELDEO T O G E T H E R .  T H E  T R A N S I T I O N  P I E C E S  WOULD B E  F A B R I C A T E D  ON S I T E .  

U l L L  B E  CHARGED T O  T H E  P R O J E C T .  



FLUOR DANIEL NORTHUEST, INC. 
RUST FEDERAL S E R V I C E S  
JOB NO. 2 4 6 1 1  E 3 9 8 4 3  
FILE NO. 2 4 6 1 S A A 3  

000 E N G I N E E R I N G  

1 1 0 0 0 0  D E F I N I T I V E  D E S I G N  
1 2 0 0 0 0  E N G l N E E R l N C / l N S P E C T l O N - O N S I T E  E/C 

TOTAL 000 E N G I N E E R I N G  

** IEST - I N T E R A C T I V E  E S T I M A T I N G  * *  
K 1  V E N T  S Y S T E M  R O O l F l C A T I O N  3 4 0  BLDG 3 0 0  A R E A  

S T U D Y  E S T I H A T E  
D O E - R O ~  - cosr CODE ACCOUNT S U M M A R Y  

7 0 0  SPECIAL E Q U I P / P R O C E S S  S Y S T E M S  

310000 F O R C E  A C C O U N T  C O N S T R  - O N S I T E  E/C 
330000 B U R I A L  C H A R G E S  - 0 1 C  

- TOTAL 7 0 0  S P E C I A L  E Q U I P / P R O C E S S  S Y S T E M  
0- 

8 1 0  DEMOLITION 

3 1 0 0 0 0  FORCE A C C O U N T  C O N S T R  - O N S I T E  F/C 

TOTAL 8 1 0  O E R O L I T I O N  

PROJECT T O T A L  

E S T l M A T E  O N S I T E  SUB 
S U B T O T A L  I N D I R E C T S  T O T A L  
==.*El.= .=E=.===. === i=== .3  

2 5 2 8 0  0 2 5 2 8 0  
1 2 0 3 8  0 1 2 0 3 8  

3 7 3 1 8  0 3 7 3 1 8  

7 8 7 6 6  0 7 8 7 6 6  
6 8 9 0  0 6 8 9 0  

8 5 6 5 6  0 8 5 6 5 6  

4 1 6 1 5  0 4 1 6 1 5  

4 1 6 1 5  0 4 1 6 1 5  

Figure 4 
P A G E  4 OF . 
D A T E  0 2 / 1 4 / 9 7  1 4 : 1 3 : 5 2  
BY SRF 

0 . 6 9  1 7 4  2 5 4 5 4  3 0  7 6 3 6  3 3 0 9 1  
1 . 8 3  2 2 0  1 2 2 5 8  3 0  3 6 7 7  1 5 9 3 6  

1 . 0 6  3 9 4  3 7 7 1 2  30 1 1 3 1 3  4 9 0 2 7  

1 . 8 3  1 4 4 2  8 0 2 0 8  3 0  2 4 0 6 3  1 0 4 2 6 9  
1 . 8 3  1 2 6  7 0 1 6  3 0  2 1 0 5  9 1 2 1  

1 . 8 3  1 5 6 8  8 7 2 2 4  30 2 6 1 6 8  1 1 3 3 9 0  

1 . 8 3  7 6 2  4 2 3 7 7  3 0  1 2 7 1 2  5 5 0 9 0  

1 . 8 3  7 6 2  1 2 7 1 2  5 5 0 9 0  4 2 3 7 7  3 0  



F igu re  4 
P A G E  5 OF , 
D A T E  02/14/97 14:13:55 
BY S M F  

FLUOR D A N I E L  NORTHWEST,  I N C .  
RUST F E D E R A L  S E R V I C E S  
JOB NO. 24611 E39843 
F I L E  NO. Z461SAA3 

** I E S T  - I N T E R A C T I V E  E S T I M A T I N G  * *  
K 1  V E N T  S Y S T E M  M O D I F I C A T I O N  340 B L D G  300 A R E A  

S T U D Y  E S T I M A T E  
DOE-ROS ~ E S T I M A T E  SUMMARY B Y  C S I  D I V I S I O N  

E N G I N E E R I N G  

00 T E C H N I C A L  S E R V I C E S  373 18 0 37318 1.06 394 37712 30 11313 4 Y U L I  

T O T A L  E N G I N E E R I N G  0 394 11,313 
37,318 37,318 1.06 37.712 30 49,OLI 

C O N S T R U C T I O N  

02 S I T E W O R K  
15 M E C H A N I C A L  

T O T A L  C O N S T R U C T I O N  

5 

P R O J E C T  T O T A L  

48505 0 48505 1.83 888 49393 30 14817 6421 1 
78766 0 78766 1.83 1442 80208 30 24063 i " U i i S 9  

0 2,330 38,880 
127,271 127,271 1.83 129,601 30 ? 6 8 ,  A 8'1 

XJJI  
l D D z  c-n 

v) 

00 
I m w 
W m 
P w I 

m 23 
I 
0 0 

. I  

c 



FLUOR D A N I E L  NORTHWEST,  I N C .  
R U S T  F E D E R A L  S E R V I C E S  
J O B  NO. 2 4 6 1  
F I L E  NO. 2 4 b l S A A 3  

** I E S T  - I N T E R A C T I V E  E S T I M A T I N G  * *  
K 1  WENT S Y S T E M  M O D I F l C A T 1 O N  3 4 0  B L D G  3 0 0  A R E A  

S T U D Y  E S T I M A T E  
D O E - R O I  - C O N T I N G E N C Y  A N A L Y S I S  B A S I S  S H E E T  

R E F E R E N C E :  E S T I M A T E  B A S I S  S H E E T  
COST CODE ACCOUNT SUMMARY 

P A G E  3 O F  7 
P A G E  4 O F  7 

F i g u r e  4 
P A G E  b OF I 
D A T E  0 2 / 1 4 / 9 7  
BY SMF 

THE U . S .  D E P A R l M E N T  O F  ENERGY - R I C H L A N D  ORDER 5 7 0 0 . 3  "COST E S T I M A T I N G ,  A N A L Y S I S  AND S T A N D A R D I Z A T I O N ' '  
D A T E D  3 - 2 7 - 8 5 ,  P R O V I D E S  G U I D E L I N E S  FOR E S T I M A T E  C O N T I N G E N C I E S .  T H E  G U I D E L I N E  F O R  A S T U D Y  E S T I M A T E  
SI IOULD H A V E  A N  O V E R A L L  RANGE OF 20 TO 3 0 %  

THE U . S .  D E P A R l M E N T  O F  ENERGY - R I C H L A N D  ORDER 5 7 0 0 . 3  "COST E S T I M A T I N G ,  A N A L Y S I S  AND S T A N D A R D I Z A T I O N ' '  
D A T E D  3 - 2 7 - 8 5 ,  P R O V I D E S  G U I D E L I N E S  FOR E S T I M A T E  C O N T I N G E N C I E S .  T H E  G U I D E L I N E  F O R  A S T U D Y  E S T I M A T E  
SI IOULD H A V E  A N  O V E R A L L  RANGE OF 20 TO 3 0 %  

C O N T I N G E N C Y  IS E V A L U A T E D  A T  T H E  T H l R O  COST CODE L E V E L  A N 0  S U M M A R I Z E D  A T  T H E  P R I M A R Y  AND SECONDARY COST CODE 
L E V E L  O F  T H E  D E T A I L E D  COST E S T I W A T E .  

0 0 0  E N G I N E E R I N G  

1 1 0 0 0 0  O E F l N l T l V E  D E S I G N  3 0 %  C O N T I N G E N C Y  V A S  ADDED A S  D E S I G N  T O  M A T E  NEW F I L T E R  T R A I N S  TO E X I S T I N G  S Y S T E M  

1 2 0 0 0 0  E N G l N E E R l N G / l N S P E C T l O N - O N S I T E  E / C  3 0 X  C O N T I N G E N C Y  V A S  ADDED C O N S I S T E N T  U I T H  T H E  C O N S T R U C T I O N  C O N T I N G E N C Y .  
W I L L  V A R Y  W I T H  T H E  F I E L D  C O N D I T I O N S  FOUND WHEN D E T A I L E D  D E S I G N  B E G I N S .  

- 
c13 AVERAGE E N G I N E E R I N G  C O N T I N G E N C Y  3 0 %  

C O N S T R U C T I O N  
7 0 0  S P E C I A L  E Q U I P / P R O C E S S  S Y S T E M S  

3 1 0 0 0 0  FORCE ACCOUNT CONSTR - O N S I T E  E / C  30% C O N T I N G E N C Y  V A S  ADDED A S  C l l A N G E S  I N  ASSUMED RWP R E Q U I R E M E N T S  CAN I N C R E A S E  L A B O R  

3 3 0 0 0 0  C D N S T R U C T I O N - O / C  30% C O N T I N G E N C Y  WAS ADDED A S  T H E  Q U A N T I T Y  O F  WASTE F O R  B U R I A L  COULD R I S E .  
C O S T S  

r O T A L  700 S P E C I A L  E Q U I P / P R O C E S S  S Y S T E M  

8 1 0  D E M O L I T I O N  

AVERAGE C O N S T R U C T I O N  C O N T I N G E N C Y  30% 

AVERAGE P R O J E C T  C O N T I N G E N C Y  30% 

3 1 0 0 0 0  FORCE ACCOUNT CONSTR - O N S I T E  E / C  30% C O N T I N G E N C Y  WAS ADDED A S  T H E  L A B O R  CHARGES COULD I N C R E A S E  W I T H  C H A B G E S  1 %  ? S . - : : a : ?  
W I  m z  <-n  . I  

v, 
00 

I m 
W u3 

P W a 

rn W I 

0 0 

RWP R E Q U I R E M E N T S .  

T O T A L  8 1 0  D E M O L I T I O N  

m 

c 



F L U O R  DANIEL N O R T H W E S T :  INC. . .  
RUST F E D E R A L  S E R V I C E S  
JOB NO. 2 4 6 1 1  E 3 9 8 4 3  
F I L E  NO. 2 4 6 1 S A A 3  

at  I E S T  - I N T E R A C T I V E  E S T I U A T I M G  '* 
K 1  V E N T  S Y S T E M  H O D l F l C A T l O N  3 4 0  B L O C  3 0 0  A R E A  

S T U O Y  E S T I M A T E  
DOE-RO7 - O N S I T E  I N D I R E C T  C O S T S  B Y  YES 

1 1 0 0 0 0  O E F I N I T I V E  D E S I G N  
1 2 0 0 0 0  E N C l N E E R l N G l l N S P E C T l O N - O N S I T E  E I C  
3 1 0 0 0 0  FORCE ACCOUNT COHSTR - O N S I T E  E / C  
330000  B U R I A L  CI IARGES - 0 1 C  

P R O J E C T  T O T A L  

2 5 2 8 0  ' 0.00 
12038 0.00 

120381 0.00 
6 0 9 0  0 . 0 0  

0 
0 
0 
0 

0 
0 
0 
0 

Figure 4 
P A G E  7 OF , 
D A T E  0 2 / 1 4 / 9 7  1 4 : 1 3 : 5 8  
BY S U F  

O T H E R  
I N D I R E C T S  
111=.1.11.= 

0 
0 
0 
0 

0 



F L U O R  DANIEL N O R T I W E S T ;  INC. 

J O B  no. 2 4 6 1 1  E 3 9 0 4 3  
RUST F E D E R A L  S E R V I C E S  

F I L E  NO. 2 4 6 1 S A A 3  

ACCOUNT 
NUMBER ____- - -_ - - -  
1 1 0 0 0 0  

1 1 0 0 0 0 . 0 0  
l l O O O O . O O O D O O 9  

S U B T O T A L  

T O T A L  

Figure 4 
** I E S T  - I H r E R A C T l V E  E S T I M A T I N G  ** P A G E  1 

K 1  V E N T  S Y S T E H  M O D I F I C A T I O N  3 4 0  B L O C  300 A R E A  D A T E  0 2 1 1 4 1 9 7  1 4 : 1 4 : 0 0  
B Y  SHF S T U D Y  E S T I M A T E  

DOE-RO8 - E S T I H A T E  D E T A I L  B Y  UBS / C O S T  CODE 

COST E Q U I P  SUB-  E O U I P -  O H L P  T O T A L  
D E S C R I P T I O N  CODE Q U A N T I T Y  WANHOURS L A B O R  U S A G E  H A T E R I A L  C O N T R A C T  U E H T  I B 6 I D O L L A R S  
E~EE.=511S~ilE.EIIIII.CEli-.. ---- _ _ _ _  --------- _..___..___E E = = = = = = =  z.a==.== .=E=.== i==...=il .I=..=== ======== =ii=.==ii =.I=.==== 

O E F I N I T I V E  D E S I G N  

T E C H N I C A L  S E R V I C E S  
D E F I N I T I V E  D E S I G N  
2 1  X O F  C O N S T R U C T I O N  U I O  
B U R I A L  CHARGE 

T E C H N I C A L  S E R V l C E S  

000 

COST COO€ 00000  
U B S  1 1 0 0 0 0  
( E S C A L A T I O N  0 . 6 9 %  - C O N T I N G E N C Y  3 0 . 0 0  % )  

0 0 2 5 . 2 8 0  0 
0 0 0 2 5 , 2 8 0  

T O T A L  U B S  110000  D E F I N I T I V E  D E S I G N  0 0 2 5 , 2 8 0  0 
0 0 0 2 5 , 2 8 0  



F L U O R  DANIEL NORTHVEST, I N C -  
RUST FEDERAL S E R V I C E S  
J O B  NO. 2 4 6 1 1  E 3 9 8 4 3  
FILE NO. 1 4 6 1 S A A 3  

** IEST - I N T E R A C T I V E  E S T I M A T I N G  ** 
K1 V E N T  S Y S T E M  M O D l F l C A T I O N  3 4 0  B L D G  300 A R E A  

S T U D Y  E S T I M A T E  
DOE-ROD - E S T I M A T E  D E T A I L  BY UBS / C O S T  C O D E  

F igu re  4 
P A G E  2 
D A T E  02/14/97 14:14:OO 
BY S M f  

ACCOUNT 
NUHBER 
. = = . S l l i = = S . . =  

1 2 0 0 0 0  

1 2 0 0 0 0 . 0 0  
1 2 0 0 0 0 . 0 0 0 0 0 1 1  

SUBTOTAL 

TOTAL 

T E C ll N I CA L S E  R V I C E S 
E N G I N E E R I N G  L I N S P E C T I O N  000 
10 X OF C O N S T R U C T I O N  U I O  
B U R I A L  C H A R G E  

T E C H N I C A L  S E R V I C E S  

COST C O D E  00000 
Y E S  1 2 0 0 0 0  
( E S C A L A T I O N  1 . 0 3 %  ~ C O N T I N G E N C Y  

TOTAL UBS 1 2 0 0 0 0  ENGINEERING/INSPECTlON-ONSITE 
N - 

1 L S  0 D 0 0 1 2 0 3 8  0 0 1 2 0 3 0  

0 0 1 2 , 0 3 8  0 
0 0 0 1 2 . 0 3 8  

3 0 . 0 0  % )  

0 0 1 2 , 0 3 8  0 
0 0 0 1 2 . 0 3 8  

W I  I D D Z  
C-Tl  . I  

v) 

00 I 

rn W u3 

W P 
W 
I rn 

W I 

0 z 



F L U O R  DANIEL N O R T H W E S T ,  i n c .  
RUST F E D E R A L  S E R V I C E S  
JOB NO. 24611 E39843 
F I L E  NO. Z 4 6 1 S A A 5  

ACCOUNT 
NUMBER O E S C R l P T l O N  
- - - - - - - - - 
310000 

310000.02 
310000.0277009 

310000.0277012 

310000.0277015 

S U B T O T A L  

N p T O T A L  

3 10000.02 
310000.0277025 

S U B T O T A L  

T O T A L  

3 10000.02 
310000.0277026 

*" I E S T  - I N T E R A C T I V E  E S T I M A T I N G  * *  
K1 V E N T  S Y S T E M  M O O l F l C A T l O N  340 B L O C  300 A R E A  

STUOY E S T I M A T E  
DOE-ROB - E S T I M A T E  D E T A I L  B Y  UBS 1 C O S T  CODE 

COST E Q U I P  S U B -  
CODE Q U A N T I T Y  MANHOURS L A B O R  U S A G E  M A T E R I A L  C O N T R A C T  

FORCE ACCOUNT CONSTR - O N S I T E  E I C  

SI TEWORK 
GREENHOUSE 8 H E P A  F I L T E R 1  810 F 
F A N  S N E E T M E T A L  WKRS 
GREENHOUSE 8 H E P A  F I L T E R 1  810 F 
F A N  C A R P E N T E R S  
GREENHOUSE 8 H E P A  F I L T E R 1  810 F 
F A N  L A B O R E R S .  

1 E A  

1 E A  

1 E A  

16 826 0 1000 

24 1066 0 1500 

32 1243 0 0 

S I T E W O R K  

G E N E R A L  FOREMAN 7.00 X 
C O N S U M A B L E S  6.00 X 
S A L E S  T A X  8.00 X 
W A R E H O U S I N G  28.00 X 
o H g p  (ow M A R K U P S  O W L Y )  

COST CODE 81002 
WBS 310000 
( E S C A L A T I O N  1.83% - C O N T I N G E N C Y  

S I T E W O R K  
D E M O  & P U T  I N  B U R I A L  BOX 3 810 
F I L T E R  T R A I N S  M A S K  P A R T  
(NOT F R E S H  A I R )  
3 MEN 2 O A Y S  ( S H E E T M E T A L  WKR 

S I T E W O R K  

SUP 1OO.OOX 
G E N E R A L  FOREMAN 7.00 X 
O H l P  (ON MARKUPS O N L Y )  

Figure 4 

D A T E  02114197 i4:14:00 
P A G E  3 

B Y  SMF 

E Q U I P -  OHLP T O T A L  
M E N 1  / B L I D O L L A R S  

=-..==.. =..=..=I . I E S = = S . i i  

0 430 2256 

0 554 3120 

0 646 1889 

77 0 0 1.744 
3.354 3,604 0 8.702 

3 0 . 0 0  X )  

M 1 L S  48 2479 0 0 0 0 1289 3768 

( M A S K )  48 0 0 1,289 
2.479 0 0 3,768 

48 2479 2479 

COST CODE 81002 102 0 0 2,758 
W B S  310000 5,305 0 0 n.nn3 
( E S C A L A T I O N  1.83% - C O N T I N G E H C Y  30.00 X )  

S l T E U O R K  

F I L T E R  T R A I N S  NONMASK P A R T  - I N  W H I T E S  O N L Y  

D E M O  a P U T  IN BURIAL B O X  3 810 u 1 L S  48 2479 0 0 0 ! 7 8 P  

0 



FLUOR D A N I E L  NORTHWEST, I N C .  
RUST F E D E R A L  S E R V I C E S  
JOB NO. 2 4 6 1 1  E 3 9 8 4 3  
F I L E  NO. 2 4 6 1 S A A 3  

** I E S T  - I N T E R A C T I V E  E S T I M A T I N G  * *  
K 1  VENT S Y S T E M  M O O I F I C A T I O N  3 4 0  B L O C  3 0 0  AREA 

STUOY E S T I M A T E  
DOE-RO8 - E S T I M A T E  D E T A I L  BY U B S  I COST CODE 

Figure 4 
PAGE 
D A T E  0 2 1 1 4 1 9 7  1 4 : 1 4 : ( 1 0  
BY S M F  

3 HEN 2 D A Y S  ( S H E E T M E T A L  UKR 
3 1 0 0 0 0 . 0 2 7 7 0 3 2  F I L T E R  T R A I N  OEM0 CONT. 8 1 0  U 

CRANE 6 OPERATOR 
1 MAN FOR 4 D A Y S  

3 1 0 0 0 0 . 0 2 7 7 0 3 4  TEAMSTER 8 1 0  u 
3 1 0 0 0 0 . 0 2 7 7 0 3 6  E L E C T R I C I A N  8 1 0  u 
3 1 0 0 0 0 . 0 2 7 7 0 4 8  S T E P  O F F  P A 0  & D R E S S I N G  8 1 0  u 

A S S I S T A N C E  L A B O R E R  
2 MEN F O R  4 D A Y S  

3 1 0 0 0 0 . 0 2 7 7 0 6 6  B U I L D  UOOD B U R I A L  BOX 4 a 4 x 8  8 1 0  

S U B T O T A L  S I T E U O R K  

ru 
w 

SUP 1 5 . 0 0 %  
GENERAL FOREMAN 7 . 0 0  % 
CONSUMABLES 6 . 0 0  % 
S A L E S  TAX 8 .00  % 
U A R E H O U S I N G  2 8 . 0 0  % 
OH6P (ON MARKUPS O N L Y )  

TOTAL C O S T  CODE 8 1 0 0 2  
YES 3 1 0 0 0 0  
( E S C A L A T I O N  1 . 8 3 %  - C O N T I N G E N C Y  

3 1 0 0 0 0 . 1 5  M E C H A N I C A L  
3 1 0 0 0 0 . 1 5 8 5 0 0 9  1 2 "  F L A N G E  S O  S C H l O  S S T  

TYPE 3 0 4 L  
O E L E T E O  U S E  E X I S T I N G  F L G S  

3 1 0 0 0 0 . 1 5 8 5 0 1 2  UELO 1 2 "  S O  F L G  T O  E X I S T I N G  
DUCT P I P E  

O E L E T E O  U S E  E X I S T I N G  
F L A N G E S  DO NOT CUT O F F  

3 1 0 0 0 0 . 1 5 8 5 0 2 2  M O O I F Y  E X I S T I N G  SUPPORT 
S T R U C T U R E  

3 1 0 0 0 0 . 1 5 8 5 0 2 5  UELO NEU C S T L  4 X 4 s  1 1 4 "  
TUBE S T E E L  B R A C E S  I N  P L A C E  
2 0  L F  PURCH Q T Y  2 4 4  L B S  Cl 
1 . 6 5  

S U B T O T A L  M E C H A N I C A L  

SUP 1 0 0 . 0 0 %  

1 L S  

1 L S  
1 L S  
1 L S  

3 2  1 4 4 9  1 6 5 5  

3 2  1 4 4 7  3 8 5  
48 2 5 9 9  0 
6 4  2 4 8 5  0 

0 

0 
5 0  

0 

0 7 5 3  3 8 5 7  

0 7 5  2 2 5 8 4  
4 0 0 0  0 1 3 5 1  

0 1 2 9 2  J I I  7 

7 0 0  M 

7 0 0  H 

7 0 0  M 

7 0 0  M 

0 EA 

0 EA 

1 L S  2 4  1 2 4 0  0 

1 1s  1 2  6 2 0  0 

00 

6 0  

0 0 

0 0 

6 4 5  

322 

( M A S K )  3 6  0 0 9 6 7  

3 6  1 8 6 0  f ! 4  
1 , 8 6 0  2 6 0  0 5 . 0 8  

.- 1 0 



FLUOR D A N I E L  NORTHWEST,  I N C .  
RUST f E O E R A L  S E R V I C E S  
JOB NO. 2 4 6 1 1  E 3 9 8 4 3  
F I L E  NO. 2 4 6 1 S A A 3  

"* I E S T  - 1 N T E R A C T l V E  E S T I M A T I N G  ** 
K 1  V E N T  S Y S T E M  U O D I F I C A T I O N  3 4 0  B L D G  3 0 0  A R E A  

STUOY E S T I M A T E  
DOE-ROB - E S T I M A T E  O E T A I L  BY U B S  I C O S T  CODE 

F i  ure 4 
PA?€ 5 
D A T E  0 2 1 1 4 1 9 7  1 4 : 1 4 : 0 3  
BY SMF 

ACCOUNT COST E Q U I P  ' S U B -  E Q U I P -  O H b P  T O T A L  
NUMBER D E S C R I P T I O N  CODE P U A N T I T Y  MANHOURS L A B O R  U S A G E  M A T E R I A L  C O N T R A C T  UENT I B h I D O L L A R S  
ii=.l.iE..EilS li==lEE.ES15E=IEill.IE-llil.. ==*==.==.i .=I.Ez.E = D ~ = . = . i  ====.=I .=I..=.. =.=5===5 mi.lliE. =.===.I- . I . . i = = . = E  

T O T A L  

3 1 0 0 0 0 . 1 5  
3 1 0 0 0 0 . 1 5 8 5 0 2 9  

3 1 0 0 0 0 . 1 5 8 5 0 3 2  

3 1 0 0 0 0 . 1 5 8 5 0 3 3  

lu 
S U B T O T A L  

T O T A L  

3 1 0 0 0 0 . 1 5  
3 1 0 0 0 0 . 1 5 8 5 0 3 4  

3 1 0 0 0 0 . 1 5 8 5 0 4 0  

G E N E R A L  FOREMAN 7 . 0 0  % 5 2 6 0  2 6 0  
C O N S U M A B L E S  6 .00  X 15  15  
S A L E S  T A X  8 . 0 0  h 2 2  0 2 2  
U A R E H O U S I N G  2 8 . 0 0  X 7 7  7 7  

1 1 0 2  1 1 0 2  OHbP ( O N  U A R K U P S  O N L Y )  

COST CODE 7 0 0 1 5  7 1  0 0 2 , 0 6 9  
U B S  3 1 0 0 0 0  3 , 9 8 0  3 7 4  0 6 . 4 2 4  

________________________________________---------.----------.-------------------.-- 

( E S C A L A T I O N  1 . 8 3 %  - C O N T I N G E N C Y  3 0 . 0 0  X )  

M E C H A N I C A L  
F A B R I C A T E  2 0  CA SST S H E E T  7 0 0  S 2 E A  1 0  5 1 7  0 40 0 0 2 6 9  8 2 6  
B L I N D  F L G  
F I E L D  MEASURE E X I S T I N G  F L G  
b D R I L L  1 2  E A  7 1 8 "  
F A B R I C A T E  1 8  GA S S T  S H E E T  7 0 0  S 4 E A  6 4  3 3 0 6  0 6 4 0  0 5 6 6 5  0 1 7 1 9  
T R A N S I T I O M  P I E C E S  - A P P R O X  
3 0  x 3 0  SQUARE T O  12"  ROUND 
A L L  F L A N G E D ,  U E L D E D  S E A M S  
B O L T  U P  T R A N S I T I O N  P I E C E S  T O  7 0 0  S 4 E A  1 2  6 2 0  0 2 4 0  0 0 3 2 2  1 1 8 2  
N E U  F I L T E R  T R A I N S  
I N C L S  G A S K E T  b B O L T S  ___________.____________________________--------------------.--------------.-.-.--- 
MECHAN I C A L  ( S H O P )  8 6  0 0 2 , 3 1 0  

4 . 4 4 3  9 2 0  0 7 . 6 7 3  
G E N E R A L  FOREMAN 7 . 0 0  X 6 3 1 1  3 1 1  
C O N S U M A B L E S  6 . 0 0  X 55  5 5  
S A L E S  T A X  8 . 0 0  % 7 8  0 7 8  
W A R E H O U S I N G  2 8 . 0 0  X 2 7 3  2 7 3  

1 6 1  161 O H b P  CON M A R K U P S  O N L I )  _____________.______--------------------------.------------------------------.. _ -  
COST CODE 7 0 0 1 5  9 2  0 0 2 , 4 7 1  
U B S  3 1 0 0 0 0  4 . 7 5 4  1 , 3 2 6  0 R . l r > r '  
( E S C A L A T I O N  1 . 8 3 %  - C O N T I N G E N C Y  30.00 % )  

M E C H A N I C A L  
12"  F L A N G E  B O L T U P S ,  I N C L S  7 0 0  U 6 E A  1 3  6 7 1  0 4 5 0  0 0 3 4 9  1 4 7  
G A S K E T  h B O L T S  
H E P A  F I L T E R  T R A I N  1H X 1 W  700 U 2 E A  4 8  2 4 7 9  0 17000 0 o 1 2 8 9  2 0 7 6 '  
3 T E S T  S E C T I O N S ,  2 H E P A S  
H O U S I N G S ,  WELDED I N  S E R I E S  
PER F L A N D E R S  U A T T  O ' N E A L  c 

XI 

0 



Figure 4 
FLUOR D A N I E L  NORTHWEST,  I N C .  
RUST F E D E R A L  S E R V I C E S  
J O E  NO. 24611 E39843 
F I L E  NO. Z 4 6 1 S A A 3  

ACCOUNT 
NUMEER 
= S . . . = l i E I . l = I  

310000.1585041 

310000.1585042 

310000.1585043 

310000.1585044 

310000.1585050 
310000.1585053 

310000.1585057 

310000.1585059 
310000.1585064 
310000.1585072 

S U B T O T A L  

T O T A L  

** J E S T  - I N T E R A C T I V E  E S T I M A T I N G  ** 
K 1  V E N T  S Y S T E M  M O O l F l C A T l O N  340 B L O C  300  A R E A  

S T U D Y  E S T I M A T E  
DOE-ROE - E S T I M A T E  D E T A I L  B Y  U E S  / COST CODE 

P A G E  6 
D A T E  02/14/97 14:14:01 
BY SMF 

D E S C R I P T I O N  
______________E_ErSi.I-Il.E.i ------__------ 
F R E I G H T  FROM NORTH C A R O L I N A  

FOR 2 T R A I N S  
12" M A N U A L  I S O L A T I O N  V A L V E S  
R U S K I N  C O R I - 9 2  P R I C E  P E R  
M I K E  O T A N I  OF A I R  C O M M O D I T I E  
S 
D R I L L  1 F L A N G E  E A C H  OF OAMP-  
E R S  T O  M A T C H  E X I S T I N G  F L A N G E  
12 H O L E S  E A C H  
HEPA F I L T E R  24X 24x 11.5 
M E T A L  F R A M E  PUREFORM 
H I G H  C P A C I T Y  S I Z E  G C - F  
P R I C E  P E R  K E N  EROUN A I R  COM. 
R E I N S T A L L  O P l S  (L Q P A H  
RECONNECT D P l S  b D P A H  

A L L O U A N C E  

COST E Q U I P  S U E -  E Q U I P -  O H L P  T O T A L  
CODE Q U A N T I T Y  MANHOURS L A B O R  U S A G E  M A T E R I A L  C O N T R A C T  MENT / E 6 I D O L L A R S  
==== -------- - - - - - _ _ _ = E  Ell . . i i . i  ====...I ===E=.. .=E====. .li..i*E EEE.l.e. 1 S I D = i i = i i  .... 11..1 
700 U 1 L S  0 0 0 750 0 0 0 75 0 

700 U 4 E A  8 413 0 5200 0 0 215 5828 

700 U 4 E A  16 826 0 0 0 0 4 3 0  1256 

700 U 4 E A  8 413 0 1600 0 0 215 2228 

700 U 8 E A  16 879 0 0 0 0 457 1336 
700 U 8 E A  24 1319 0 400 0 0 686 2405 

( R U N  A D O I T T I O N A L  U l R E  A S  
R E P U  I R E O )  
RUN 114" COPPER T U B I N G  70 0 
I N C L S  M A K I N G  B E N D S  6 SUPPORT 
F I T T I N G S ,  114" T U B E  700 
A L L  T E S T I N G  700 
2" I N S U L A T I O N  F I B E R G L A S S  700 
R I G 1 0  BOARD.  U /  2 L A Y E R S  OF 
B L A C K  M A S T I C ,  G L A S S  MESH 
P A I N T E D  

M E C H A N I C A L  

S U P  15.00% 
G E N E R A L  FOREMAN 7.00 X 
C O N S U M A E L E S  6.00 X 
S A L E S  T A X  8.00 X 
U A R E H O U S I N G  28.00 % 
O H 6 P  (ON MARKUPS O N L Y )  

COST CODE 70015 
UES 310000 
( E S C A L A T I O N  1.83% - C O N T I N G E N C Y  

U 120 L F  24 1319 0 

U 48 E A  12 659 0 
Y 1 L S  48 2479 0 
U 400 S F  52 2686 0 

72 0 0 686 

96 0 0 343 
50 0 0 1289 

280 D 0 1397 

1553 
2196 
7686 

0 9,051 
37.334 0 

2077 

1098 
3818 
4363 

- - - - - 
47.397 

2121 
1138 
1553 
2196 
7 :. ?. :. . ,"- 
8 0 7 ,  - - - - - - - 

6 3 ,  7aa,' 

--------------------____________________-----------------------------------.-.----- 
- . - A  

T O T A L  U B S  310000 FORCE ACCOUNT CONSTR - O N S I T E  E / C  955 2,040 3.176 24.785 I L Y ,  >OW) 

7 2 c  r n <  c :  

17.666 42.711 0 

0 



F igu re  4 
P A G E  7 
D A T E  0 2 / 1 4 / 9 7  1 4 : 1 4 : 0 :  
B Y  S M F  

FLUOR D A N I E L  N O R T H V E S T ,  I N C .  
RUST F E D E R A L  S E R V I C E S  
J O B  NO. 2 4 6 1 1  E 3 9 8 4 3  
F I L E  NO. 2 4 6 1 S A A 3  

**  I E S T  - I N T E R A C T I V E  E S T I M A T I N G  ** 
K 1  V E N T  SYSTEM R O O I F I C A T I O N  3 4 0  B L D G  3 0 0  A R E A  

STUDY E S T I R A T E  
DOE-ROB - E S T I R A T E  D E T A I L  BY Y B S  I C O S T  CODE 

330000 B U R I A L  CHARGES - 0 f C  

T O T A L  U B S  3 3 0 0 0 0  B U R I A L  CHARGES - D / C  

B 
0 0 I 



Figure 4 
FLUOR D A N I E L  NORTHWEST, IHC. 
R U S T  F E D E R A L  SERVICES 
J O 0  NO. 24611 E39843 
F I L E  N O .  2461SAA3 

** IEST - I N T E R A C T I V E  ESTIMATING * *  P A C E  a 
DATE 02/14/97 14:14:01 K1 V E N T  SYSTEM MODIFICATION 3 4 0  B L D G  300 A R E A  

STUDY ESTIMATE B Y  S M F  
DOE-ROE - E S T I W A T E  DETAIL B Y  UBS / COST CODE 

955 2 , 0 4 0  47.364 24.785 
42.711 164,568 

RE P O R T  TOTAL 
47.666 0 



Ordering Information 
Standard sizes and configurations are listed here; other sizes and configurations are available. 

1 x l  
1 x2 
1 x3 

Upstream View 

-1 ~-2%'Vertical Flanger -1 1: 
4-/: 

................................. 

1000 1200 1500 1 80 300 
2000 2400 3000 270 375 
3000 3600 4500 335 480 

. ................................ - 4'/; i * - 

I 6- 
' 4  

. .  - ................................ -b] iing 
I 

ode1 Number Example: E-5 2x2 GG-F 304 
ode1 numbers for seismic housings are preceded by the word 'SEISMIC' 

Size Designators 

I I  8.14Ca 
Type304 

a d o (  
Type30JL 

Srainlesi Srrel 

or 

l l & l 4 c a  
Type31 b 

St'wnless Steel 

1 
iLeh~Hand) 

or 

R 
iRight-Handl 

T h e  h o u s i n g  s ize  d e s i g n a t o r  ( le f t )  indicates t h a t  it a c c e n t s  t h e  f i l te r fs l  l i s t e d  a t  r iah t .  . .  . ~~ - - 
HEPA iilter. 24" x 24'' x 12" nominal size 
HEFA filter 0 1 z e  GC-Fl and a 2" deep preiilter 
HEPA idler (,ire GC F l  and a 4" deep prefilter 
HEPA idter (>ire GG-Fl and a 6" deep preiilter 

V-Bed adsorher, 24" x 2J" x 12" nominal size 
V-Bet! ad,orI~r. 24'' x 24" x 16" nominal size 
\'-Bed ~ c l m r l ~ ~ r .  24" Y 24" x 18" nominal size 

Figure 5 16 

HNF-SD-E39843-ER-001 
Rev. 0 

0 Capacities and Weights 
HOUSINGS WITH PARTICULATE FILTERS - ( E5, E6, E7, E 8  1 

HOUSINGS WITH GAS ADSORBERS - ( E5C. E6C. E7C. E8C 1 

1 x l  I 700 1000 180 240 
1 x2 I 1400 2000 2500 I 270 355 

carcinogens need at  least 2 5  seconds residence time. requiring t w o  adsorber housings in series. 

Door Placement: 
Left -Hand or R i g h t - H a n d ?  

I 
When orderin: Type 1 Linits, specify whether the access door i s  to be placed on the left or 
right side oi the unit. To determine this, imagine you are on the upstream ("dirty") side of 
the filter bank looking downstream. Left hand access places the doors on "our left. Rleht 



Rev. 0 

nimensions and Test Section .. 

Jnctions for E-Series or NBC-Series Housings 

I I I I I I 
/ v v V v v 

T-C Location of T-0 T-l Location of 
T e d  Inlet E-Series or Test combination E-Series or T e d  Outlet 

A 

NBC-Series Section NBC-Series Section Section 

Combination Unit that "Oilsing G z k J  
the Downstream Mix  
ing Apparatus and Mixing Apparatus and Consecutive Banks of 

Upstream Sample Hepa Filters in Series. Sample Outlets for 
Outlets for Testing the This Unit Contains the the Final Bank of 

Downst ream Mixing Hepa Filters. First Bank of Hepa 
Filters. 

~ H O u s i n g  Challenge Aerosol Inlets, I is Located Between 

Prefilter or Entrainment 
Separator Housing 

Apparatus and Sample 
Outlets for the Hepa 
Filters Located 
Upstream. I t  also 
Contains the Challenge 
Aerosol Inlets for the 
Next Bank of Hepa 
Filters (In Series). 
The Mixing Apparatus 
is Used for Both 
Upstream and Down- 
stream Functions. 

OFLANDERS FILTERS, ~NC.,-FOREMOSTPRODUCERSOF HEPAFILTERSANDSYSTEMS FORSCIENCE AND INDUSTRY SINCE-1950 

8 Figure 6 

Q Selection Table, 
Test Sections for E-Series or NBC-Series Housings 
(For Test Inlet Sections with Prefilter Tracks See Following Page) 

Table 1 

Test Section Model Numbers (for use with E-Series or NBC-Series Housings) 1 
I 

Order . O w t o \ \ \  \ I I /  
Example: (E-5) 1-0 2 x 2  GG-F 304L R Type1 

I I 

(E-5) - Housing Model Number 
T-0 -Test Section Designator 
2 x 2 -Two Filters High byTwo FiltenWide 
GG-F - Standard Filter Size 
3WL - (Housing Material) 14-Gauge- Type 3O4L 

R __ Right-Hand Access 
Type 1 - Operator Handle, Inlet and Sample 

Port Location (see page 11 

Stainless Steel 

NOTE: F~~ seismic applications and dimensions confact factory. 
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Zualified Products List 
Several PUREFORMm filters are listed on the U.S. Army 
Qualified Products List. Model numbers vary due to 
allowable options such as media type, frame material, 

type of seal, and filter size. Sizes and capacities are 
listed in the table below. 

Filters on the US. Army Qualified Products List 

--p. 

- 86-0 8' 8' 57B 50 1 3 ; w g  
CC-D 12' 12' 57B 125 1 3 ' w g  
GG-D 24' 24' 57/8' 500 1 o'wg. 

, . GG-F 24' 24' 11-l/T 1000 1 o ' w g  
I 

,, - . -  )I._ a- 

Notes on Filter Selection 
0 Standard PUREFORMI maximum height is 24". 
When specifying non-standard filter size, the first 
dimension is always the height of the filter (the 
dimension parallel to the pleat of the medium): the 
second dimension is always the width of the filter; 
and the third dimension is the filter depth. 

Q The filter sizes included in the original military 
standards have not been expanded to include all of the 
sizes offered by manufacturers or requested by users 
today. A principal reason for this is the inherent physical 
weakness of the larger sizes. Filters larger than 24' x 
24' x 11 -112" should not normally be used in nuclear 
service (although some older installations do have 
larger filters which must be resupplied) or in any 
application where human health would be threatened. 

0 Of the five sizes appearing in the original 
specifications, the GG-F and GG-D are the largest. 
Capacities for other sizes are computed from one of 
these two. depending on the filter element depth of the 
unlisted filter and its effective face area relative to the 

listed size. (The face area is obtained by subtracting two 
inches from the height and width dimensions to allow for 
the thickness of the frame and the glue line.) 

0 The 11-112' deep filters are generally selected for 
service where a minimum amount of space relative to a 
maximum amount of airflow is required. Most often this 
is required in built-up banks, walk-in plenums, or side- 
access housings. Flanders' GG-F size filter is most 
frequently selected. 

0 Although a velocity of 4-5 FPM through the media 
was the basis for establishing the Nominal Rated 
Capacities in the military standard, HEPA filters are 
frequently operated at capacities ranging from a third of 
that value to several times higher without a significant 
loss in efficiency. However, care should be taken when 
planning to operate a filter at higher capacities to 
determine if hostile environmental factors, such as 
combined high operating flow rate, water vapor 
condensation, andlor acid vapors, will cause filter failure. 
For example, water condensate upon the filter media 
could plug the element, causing failure. 

F igure 7 
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Standard Sizes and Capacities 
Flanders manufactures standard rectangular Nuclear 
Grade filters in a variety of sizes and capacities. (Sizes 
and capacities for Round and Nipple-Connected filters 
are listed in their respective sections in this bulletin.) The 
type (PUREFORMTM or separator-type) and depth of the 

filter element is a primary factor in fiiter capacity. 

NOTE: The maximum allowable resistance at ;he Nominal 
Rated Capacity is 1.0" w.g. (or 1.3" w.g. for the BE-D and 
CC-D sizes). 

Pack Depth 

11" PUREFORM Filter Element (High-Capacity) 

i GG-F 24' 24' 11-12' 1250 
24' 30' 11-112' 1575 

8'' PLJREFORM Filter Element 

q-w- + D d  

11 " Separator-Type Filter Element 

5 - 1  

12' 12' 11-1/2. 200 CCF 
24' 12' 11-112- 455 

GE-F 24' 18' 11-112' 725 
GG-F 24' 24' 11-12' 1000 
GN-F 24' 30' ll-lp 1275 

GC-F 

_ ._  

$% " 12' 12' ll-l& 200 . CCF 
-76C-F 24' 12' 11-1/2' 455 

24' 18' 11-1/2' 725 1 GE-F 
24' 24' 11-12' 1000 GG-F 
24' 30' l l - l W  1275 6N-F 

- ^  

4" PUREFORM Filter Element 

8' 8' 5-718' 50 
12. 12' 5-718' 
24' 12' 5-718' 
24' 18' 5-718' 
24' 24' 5-718' 

125 
250 
375 
500 

'1.3" w g maximum initial reststance. Othemlse 1 0" w g 

r- 

5-112" Separator-Type Filter Element 

-%-- _- 
V.3" w g. maximum inilial resistance. Othemise 1 0" W 9 

1%6u&F 7 
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CDR192 HEAVY DUTY ROUND ISOLATION DAMPER 

P L L  I 

STANDARD CONSTRUCTION n 

thickness 

Steel, stiffened as required. See table below for blade 
thickness. 

BLADE 

SEAL 
Adjustable. tull circumference neoprene blade seal. Seal 
fastened to blade with bolted retainer ring. 

AXLE 
Continuous. plated steel axle; angle reinforced as 
required. See table below for axle diameter. 

Axle extends 6' (152) beyond frame. 
CONTROL SHAFT 

Illustrated with Optional Bolt Holes. BEARINGS 
H I Numbar 01 Holes (Even Number Only) 
M = Diameter 01 Hole 
S E HoIea Straddle Axle (Standard) (Illustnled) 
TI Holes Parallel with Axle (Not Illustrated] 

Grease lubricated ball bearings mounted outboard of 
frame with adjustable packing gland shaft seals 

Bonded, industrial epoxy enamel 

4' (102) diameter 

72'(1829) diameter 

FINISH 

MINIMUM SIZE 

MAXIMUM SIZE 

MAXIMUM TEMPERATURE 
250'F 0 

WlSHAFl SEAL 

VARIATIONS 

- Higher temperature constwction 
Manual actuators above 24' diameter. 

~ 

JOB LOCATION 

CONTRACTOR 
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