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EXECUTIVE SUMMARY 

CH2M HILL Industrial Design & Construction (IDC) is conducting a feasibility study 
and conceptual design to control vapor emissions from waste storage tanks at the Hanfor 
Site. The first task in this effort was to determine the lessons learned from three specific 
previous vapor control attempts. The following vapor controls were evaluated: 

Carbtrol 

VaporMixing 

High Efficiency Gas Adsorber (HEGA) 

The cause for the failure of both the Carbtrol and Vapor Mixing was clearly the buildup 
of condensed moisture due to inadequate heating and insulation. The HEGA modules in 
the 702AZ Exhausters are almost certainly failing because they are reaching 
breakthrough before their scheduled date for replacement. This should be expected, 
based on the loading of volatiles in the air stream and the capacity of the HEGA modules. 
High air stream temperatures and relatively high air stream moisture content also reduce 
the capacity of the HEGA modules. 

It is concluded that high moisture content and temperature were the causes of complete 
failure for the Carbtrol and Vapor Mixing systems and contributed to the reduction in 
performance of the HEGA modules. The HEGA modules were also likely reaching 
breakthrough based on the length of time in service between changeout, the volatile 
organic loading, and the HEGA capacity. These conditions can be addressed through 
standard engneenng approaches such as cooling, condensation, and/or reheat for 
moisture removal and adequate sizing of adsorption beds (possibly with onsite 
regeneration) for the HEGA modules. Therefore, the use of carbon adsorption, dilution, 
and stacks for discharge at higher elevation can be used alone or in combination to reduce 
ground-level concentrations of waste storage tank vapors. However, the issues of air 
stream moisture and carbon capacity must be adequately addressed to assure that 
performance meets expectations. 

.. 
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1.0 INTRODUCTION AND BACKGROUND 

A feasibility study was conducted to evaluate available options to reduce or eliminate odorous 
vapors from the waste storage tanks at the Hanford site. If approved, recommended methods 
identified in the feasibility study will advance to the conceptual design phase. Several attempts 
have been made previously to control gaseous tank emissions. It is desired to determine why 
those attempts did not work well in order to avoid repeating mistakes. The purpose of this 
document is to describe those methods, identify the reasons why they either failed or did not 
totally attain their desired performance level, and provide recommendations that will be used 
during the feasibility study to ensure that the failure mechanisms are recognized and addressed. 

2.0 DESCRIPTION AND EVALUATION OF PREVIOUS VAPOR CONTROL 
ATTEMPTS 

Three different attempts previously used to control vapor emissions from the waste storage tanks 
have been identified. These are: 

rn Carbtrol 

rn Vapor Mixing 

rn High Efficiency Gas Adsorption 

2.1. Carbtrol 

Information was obtained on the Carbtrol system by interviewing current and past site employees 
and by searching the available site electronic files. 

Carbtrol is the name of a company (- that sells primarily activated 
carbon systems for control of odors and organic emissions. Their products include 24-inch 
diameter by 34-inch high drums filled with activated carbon that are rated for airflows up to 500 
cubic feet per minute (cfm). 

According to Dave SparksKHG Operations, the Carbtrol system consisted of 3-55 gallon drums 
that were connected to the breather vent on tank C-103 in the early to mid-1990’s. The system 
did not include a fan, so it relied on passive ventilation. The system plugged due to 
accumulation of water. Mr. Sparks recalled that the Carbtrol system was left connected to the 
breather vent for about one year. Another problem with the system was that there were no 
provisions for testing the collection efficiency by taking samples before and after the drums. 

Several documents were found that describe the Carbtrol installation and support the conclusion 
that condensation of water was a problem. R. T. Kimura of Westinghouse Hanford Company 
sent a one page internal memo from Single-Shell Tank Process Engineering to TD Blankenship 
(carbon copy to ten others) dated October 12, 1989 (Accession # D194032078, Document # 
13220-89-0076). A copy is in the Appendix. In summary, the memo states that the “Carbtrol 
absorption drum design” would be used on the Tank C-103 breather vent. It was stated that 
media had been found for organics, ammonia, and NOx (nitrogen oxides). The system was to be 
sized for a minimum six months cycle. 

1 



Lessons Learned from Previous Tank Vapor Control Attempts RPP-22 171 Rev 0 

Engineering Change Notice 14634 was issued on April 25,1990. It details the addition of heat 
tracing and insulation to tank breather systems, including the HEPA filter and the two activated 
carbon canisters. This indicates that heat tracing and insulation would have been installed 
shortly after to address the moisture buildup problem. No calculations were found that would 
demonstrate that the heat tracinghulation would be adequate to prevent condensation. 

A drawing of the Carbtrol installation, showing the two activated carbon canisters following the 
HEPA filter is in Figure 1.  The first canister contains typical activated carbon. The second 
canister contains activated carbon treated to control ammonia. This is usually done by 
impregnating with acid. 

Figure 1: Carbtrol and HEPA Installation 

A document titled Tank 241-C-I 03 Hazardous Vapor Exhauster was issued by Ebasco 
Environmental and Hart Crowser on September 29, 1992. Statements made in the document 
include: 

Subsequent to a vapor exposure on July 3, 1987, the present breather system of a HEPA 
filter and two carbon canisters was installed. 

Further vapor incidents were not prevented. 

A system of HEPA filter, condenser, carbon canisters, and fan was proposed. 

The reference to the “present” breather system indicates that the carbon canisters were still in 
place when the document was issued (9/29/92). The two carbon canisters were identified in the 
report as CarbtrolTM. It was stated that the system had been placed in service on December 20, 
1989. At the time of the document preparation, the system had been heat traced in an attempt to 
prevent moisture buildup. The inclusion of the condenser in the proposed system indicates that 
moisture buildup continued to be a problem even after the application of heat tracing. 

Engineering Data Transmittal 604994, dated January 19, 1995, addressed the installation of a 
vapor flow monitor on Tank C-103. The workplan included the removal of the two Carbtrol 

L 
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carbon canisters. The HEPA filter is identified as a Flanders G1 housing. No reasons are p e n  
for removing the carbon adsorber canisters. 

Engineering Data Transmittal 604999, dated March 1995, contains an Engineering Task Plan for 
a Vapor Treatment System on Tank C-103. This is the Vapor Mixing System discussed later in 
this report. The background discussion included statements that: 

rn Carbon adsorption canisters were installed downstream of the breather filter in 
1989. 

Multiple failures caused the passive system to be valved out of service in 1993. 

The failures were characterized by restriction of flow. 

An Engineering Evaluation concluded that the failures were due to accumulation 
of condensate within the canisters until the inlet piping was covered. 

Since these failures continued to occur after the application of the heat tracing and 
insulation, it can be concluded that the amount of heat supplied to the system and/or the 
amount or coverage of the insulation was inadequate. It was also noted that the 
restriction in flow through the passive system would have added to tank pressure, causing 
an increase in fugitive emissions escaping the tank by other paths, 

The temperature inside Tank C-103 varies from 92.7 O F  to 11 1.0 OF. Information on 
relative humidity was not found, but tank headspace air is commonly thought to be at or 
near saturation. The annual mean temperature is about 55 OF. The amount of heat and 
insulation required to prevent condensation will depend on the tank air temperature, 
relative humidity, flowrate and the atmospheric conditions of temperature at any 
particular time. Flowrate through the passive vent system can vary widely over time. 
Heat tracing and insulation calculations were not found, but a low assumption of vent 
flowrate could easily result in undersizing the system. This would result in continued 
condensation of moisture. 

rn 

2.2. Vapor Mixing 

As mentioned in the previous section on the Carbtrol alternative, Engineering Data 
Transmittal (EDT) 604999, dated March 1995, contains an Engineering Task Plan for a 
Vapor Treatment System on Tank C-103. This is later commonly referred to as the 
Vapor Mixing System (VMS). The reason for implementing the VMS was the failure of 
the Carbtrol system. A design concept drawing for the VMS that was included in the 
EDT is shown in Figure 2. A more detailed drawing of the VMS is shown in Figure 3. A 
photograph of the VMS in its current disconnected state at Tank C-103 is shown in 
Figure 4. A closeup photograph of the current VMS installation at Tank C-103 is shown 
in Figure 5.  

The concept behind the VMS is described in the Engineering Task Plan. The discharge 
from the HEPA filter on the breather vent of the tank is connected by a 2-inch flexible 
hose to the VMS. The VMS includes a blower that forces 800 cubic feet per minute (cfm) 
of ambient air up a stack. The breather vent hose is connected to a draw tube that 

3 
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Figure 2: VMS Design Concept 

RF'P-22171 Rev 0 

C-103 VAPOR MIXrNG SYSTEM 
DESIGN CONCEPT m&vrar 

Figure 3: VMS Drawing 
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ECN 620758, dated May 8, 1995, was issued to apply heat tracing and insulation on the 
HEPA filter housing and on the tank vent hose from the HEPA filter housing to the inlet 
of the VMS. 

ECN 620763, dated June 9,1995, updated the design of the heat tracing and insulation. 

ECN 710524, dated April 1,2000, was issued to disconnect the VMS from the breather 
filter and to return the breather filter to its normal passive configuration. No reason was 
given for the decision to disconnect. Instructions to disconnect the heat tracing were 
included, indicating that it was still in use up to that time. 

ECN 671764, dated March 19,2002, was issued to remove the VMS from Tank C-103. 
It was stated that the VMS was currently inactive, electrically isolated, and abandoned in 
place. 

The documentation available in electronic format fully describes the specifics of the 
VMS, the concept behind its operation, and the time period over which it was operated. 
The ECNs addressing heat tracing and insulation also indicate that moisture condensation 
was a concern. For example, it is stated in the March 1995 Engineering Task Plan that 
the failures of the passive adsorption canister system were most likely due to 
“accumulation of condensate inside the canisters until the inlet piping was covered.” 

An interview was conducted with Mike Harty and Jahan Lohrasbi on April 29,2004. It 
was stated that the VMS system failed because of condensation of water which impeded 
air flow from the tank breather vent. The condensation caused the HEPA filter to plug, 
increasing the pressure drop across the filter and restricting airflow. 

An interview was conducted with Dave Bowers on May 12,2004. He confirmed that the 
problem with the VMS was condensation of moisture in both the HEPA filter and the 
hose between the filter and the VMS. The initial design review report had identified two 
methods of heating to prevent moisture condensation; 1) heat tracing and insulation, and 
2) the use of an inline heater following the breather vent filter. It was decided to initially 
use the heat tracing approach. The inline heater was not implemented after the heat 
tracing and insulation approach failed. 

2.3. High Efficiency Gas Adsorber 

A high efficiency gas adsorber (HEGA) is in use in the AZ 702 exhauster to collect vapor 
phase pollutants. It has consistently failed to meet its collection performance 
requirements when tested. 

Tank farms AY and AZ each have two double shell tanks. The primary ventilation from 
the headspace of all four tanks is ducted to a common exhauster - AZ 702. The standard 
exhauster configuration at the Hanford site consists of a heater, prefilter, two banks of 
HEPA filters, fan, and stack. The exhausters have been required by the Washington 
Department of Health (DOH) to comply with the specifications in ASME/ANSI AG-I, 
Code on Nuclear Air and Gas Treatment. AG-1 includes specifications for both 
particulate and gaseous contaminant collection. Most exhausters on the Hanford site 
have only had to include HEPA filters for particulate control. However, it was learned 

7 
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during the interview with Mike Harty and Jahan Lohrasbi that DOH had concerns about 
possible arsenic emissions from the AY and AZ tanks. Therefore, DOH required the 
installation of a HEGA module in the AZ 702 exhauster. Subsequent testing by Hanford 
personnel demonstrated that the HEGA module was not needed to maintain arsenic 
emissions at acceptable levels, but DOH would not allow its removal. 

A HEGA is a module of activated carbon. Figure 6 is a schematic flow diagram of the 
AZ702 exhauster system for the AY and AZ tank farms from RF'P-15127 which shows 
the location of the HEGA modules in relation to the other exhauster components. 

Figure 6: Schematic Flow Diagram of AZ702 Exhauster 

Discharge lo 
Almosphcre 

241-Az-151 - 1  h A  + Y V  c 1  

Ventilation 
From + Condenser HEME 

Rccireuhtiuion 
Laops * - 

v 

To Seal POI To Seal POI 

To CAM 

The HEGA modules are identified in the Technical Basis For The 241-A2702 Vessel 
Ventilation System Operating Specifications, dated November 2003 (RPP-12183) as 
Flanders Filters Model AG-GGl6-62-NS. Each of these modules consists of cells with 2- 
inch thick activated carbon beds. Each module contains a total of 86 pounds of activated 
carbon. Thin bed carbon adsorbers such as these are commonly used for odor control or 
similar applications where very low loadings are expected. This would be a reasonable 
application for nuclear powerplant sources where the intent is to control infiequent 
emissions of radioactive iodine compounds. 
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Continuous venting of the headspaces of tanks containing organic compounds at 
temperatures above ambient and at high moisture content would be expected to saturate 
thin carbon beds relatively quickly. This was confirmed by information from Flanders 
Filters. A document identified as OA-ENG-293 is a copy of a FAX from Matt O’Neal of 
Flanders Filters to Gary Tardiff, dated March 28, 1996. It is stated that their carbon 
vendor determined the life of the HEGA module to be 1,500 hours (approximately two 
months) with the concentrations of contaminants provided by Tardiff. OA-ENG-367 is a 
table listing HEGA test results between July 2000 and February 2004. It appears that the 
HEGA was considered to have failed the test if the leakage and penetration exceeded 
0.05%. The HEGA failed the test nine times and passed two times. There was one 
occurrence when the HEGA installed to replace a failed HEGA also failed the test. All of 
the failures occurred when the HEGA was operated for longer than two months. This is 
consistent with the information from Flanders and should be expected. 

Although breakthough of volatile organics through the thin carbon beds should be 
expected in the time frames that are currently being observed, the testing methodology 
being used to determine collection efficiency may not be appropriate. The test method, 
which consists of challenging the carbon bed with a refrigerant gas in the air stream, and 
then measuring concentrations upstream and downstream of the carbon bed, appears to be 
intended to identify the amount of mechanical leakage. The determination of collection 
efficiency on the organic compounds being ventilated from the tanks, or the 
concentration of organic compounds passing through the carbon bed, is not measured 
directly by the test method and therefore cannot be inferred from the test results. 

AG-1 defines a nuclear air treatment system (NATS) as “a system designed to remove 
radioactive gaseous and particulate contaminants from a near-atmospheric pressure gas 
stream.. .” It is described as containing HEPA filters andor impregnated carbon 
adsorbers, along with other auxiliary components or accessories. Section FD addresses 
Type I1 adsorber cells (2-inch thick rectangular modules). It is specified that the 
adsorbers must meet the refrigerant leak requirements in FD-5330. This section requires 
that a refrigerant (specifically R-1 1 or R-12) be used to demonstrate a leak of less than 
0.1% across the adsorber cell. The refiigerant is to be measured by an instrument that is 
esseniially insensitive to hydrocarbons. Section FF addresses adsorbent media. It is 
applicable to adsorbent media used in cleanup systems for the removal of radioiodine 
compounds during and after an accident in a nuclear facility. AG-1 also references 
ASME 509, Nuclear Power Plant Air-Cleaning Units and Components, and ASME 510, 
Testing of Nuclear Air Treatment Systems. 

The document identified as OA-ENG-297 is a copy of an e-mail provided by Mike 
Harty, dated March 30, 1999. There was discussion about the required collection 
efficiency and the difficulty in predicting the overall performance of the HEGA. 

The document identified as OA-ENG-301 is a copy of several FAX’S between Gary 
Tarfiff and Matt O’Neal of Flanders Filters between March 4,1996 and June 6,1996 
concerning the flow conditions to the AZ702 exhauster and the expected HEGA life. 

Subsequent to this evaluation, Operations found in June 2004 that a construction pancake 
in the drain line from the condenser in the AZ702 system had never been removed. 

9 
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Therefore, moisture was not removed from the system at the condenser and this would 
have adversely affected the performance of the activated carbon in the HEGA modules. 

3.0 CONCLUSIONS 

Condensation of water was the cause of failure for both the Carbtrol and Vapor Mixing 
Systems. This was recognized as a problem and, in both cases, heat tracing and 
insulation were used in an attempt to prevent condensation. Both attempts failed. 
Documentation of the heat transfer sizing calculations could not be located, but is 
believed to exist. However, the amount of heat required in both cases would depend 
directly upon the air flow rate. This parameter can be highly variable and hard to predict 
for passively ventilated systems and could be the cause for undersizing the heat 
tracehsulation approaches. Conversely, the heaters used in the standard exhauster 
configuration have worked well to avoid condensation in the downstream HEPA filters. 
Therefore, direct inline heaters are able to prevent moisture condensation problems. 

Reduction in performance of the HEGA activated carbon modules is almost certainly due 
to reaching or approaching the absorption capacity of the carbon. This conclusion is 
supported by the opinion presented by Flanders that the life of a HEGA module was 
expected to be about two months. The HEGA modules were actually kept in service for 
longer periods. This situation can be addressed in the existing AZ 702 system by 
installing more carbon modules (if feasible) or changing out more often. The use of the 
rekigerant leak testing method should be reviewed to determine if it is an appropriate 
measure of the collection efficiency for organic vapors. 

Activated carbon systems considered for use on AN, AW, or C farms should be based on 
carbon beds conservatively sized for the anticipated loading. Continuous monitoring by 
an organic vapor analyzer, or similar instrumentation, should also be used to determine 
when breakthrough occurs. Multiple parallel activated carbon units should be used to 
allow a unit reaching breakthrough to be immediately taken offline and the airflow 
switched to a unit with new or regenerated carbon. 

10 
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Internal 
Memo 

Fmm: Single-Shell Tank Process Engineering 13220-89-0076 
ph~m. 3-1943 R1-51 

Subla*: 103-C BREATHER FILTER CHEMICAL VAPOR REMOVAL SYSTEM 
Iktr: October 12, 1989 

TO T. D. Blankenship S5-04 

cc: J .  J .  Badden S5-03 0 .  L. Colley R3-54 
R. J .  Baumhardt RZ-40 
F. E. Bovd S5-04 

G. L. Dunford 
K. J. Moss 

R1-51 
R3-08 _ _  

D. J .  Cajley R3-54 R. E. Raymond R2-40 
K. G. Carothers R1-51 R. K. Tranbarger Rl-51 

RTK: LB/File 

A system has been i d e n t i f i e d  which would remove chemical consti tuents 
from the 1 0 3 4  breather f i l t e r  gas/vapor stream. This system u t i l i z e s  
the CARBTROL absorption drum design. 
i den t i f i ed  f o r  organics, anmonia, and NO,. The system w i l l  be sized 
f o r  a minimum s i x  month cyc le  l i f e  pending rece ip t  o f  103-C/102-C 
vapor sampling data. 
provide t h i s  data w i th in  a few weeks. 

Single-Shell Tank Process Engineering w i l l  modify the breather f i l t e r  
system t o  accomodate the CARBTROL system and w i l l  implement a 
manitoring program for organic, ammonia, and NOx u t i l i z i n g  respiratory 
protect ion and Tank Farm Operations personnel. 

Absorption media has been 

Tank Farm Plant Engineering i s  expected t o  

R. T.-Kimura, Manager 

gjg 
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ENGINEERING CHANGE NOTICE CONTINUATION SHEET Pagr aLorg 

9. USE TEFLON TAPE ON ALL THREADED PIPE JOINTS. 

I .  ECN 

, L \ b ~  3") 

10. PRIOR TO SETTING PN-46 & PN-47 INTO PN-50, APPLY HEAT TRACE TO PN-46 & 
PN-47 FER NOTE 14.A, LEAVING ABOUT 4 FT. OF LEAD ON EACH END FOR 
SPLICES. 
A THERMAL CONDUCTIVITY OF 0.27 BTUH/INCH/SQ.FT./OF I N  THE BOTTOM OF PN- 
50. 

ALSO, LAY 2' OF ARHAFLEX I1 SHEET INSULATION, 2" THICK HAVING 

11. PNEUMATIC PRESSURE TEST ASSEMBLIES 37, 38, h 39 AT 3.5 t/- 0.5 PSIG PER 
HS-BS-0076, TYPE I ,  FROM PN-41 TO THE EXIT ELBOW AFTER PN-47. 
GAUGE WITH AN ACCURACY OF t/- 2% OVER THE RANGE OF THE GAUGE. 

USE A 

12. ROTATE FLEX HOSE ATTACHMENT PARTS AS NEEDED TO MEET FIELO CONDITIONS. 

13. FOR ASSEMBLIES 37, 38, 8 39, INSTALL THE FLEX HOSE BETWEEN THE HEPA- 
FILTER HOUSING AND PN-46 AT A MIN. DROP OF 0.25"/FT. 

14. APPLY HEAT TRACE TO ASSEMBLIES 37, 38, & 39, FROM PN-8 TO THE EXIT OF 
THE ASSEHBLY, USING THE FOLLOWING CRITERIA (ALSO SEE NOTE 10): 

A. HEAT TRACE PN-46 & PN-47 TO A POWER OF 200 - 300 WATTS 
B. HEAT TRACE PN-5 TO A POWER OF 60 - 150 NATTS. 
C. 
D. 

HEAT TRACE THE RE~IINING-PARTS-TO A-WWER'0i74 - 10 WATTS/FT. 
USE A POWER CONNECTION K I T  TO INITIATE POWER TO THE HEAT TRACE AT 
PN-8. USE SPLICE KITS AS NEEDED TO CONNECT THE HEAT TRACE AS A 
CONTINUOUS CIRCUIT. 
CIRCUIT AT THE EXIT OF THE ASSEHBLY. (SEE ENN146432) 

USE A SIGNAL LIGHT TO END THE HEAT TRACE 

15. AFTER INSTALLATION OF HEAT TRACE, INSULATE ASSEMBLIES 37, 38, & 39 PER 
THE FOLLOWING INSTRUCTIONS (ALSO SEE NOTE IO): 

A. SECURE ALL INSULATION JOINTS WITH ARMSTRONG 520 ADHESIVE. APPLY 
PER MANUFACTURER'S RECOMMENDATIONS. 

B. 
C. 

0. 

USE ALUMINUM BANDS AS-NEEOEO TO-GLD THE INSULATION I N  PLACE. 
FINISH THE WEATHER EXPOSED SURFACE OF ALL INSULATION WITH ARMSTRONG 
STANDARD WHITE COLOR. 
THE INSULATION SHALL NOT INTERFERE WITH THE REMOVAL OF ACCESS DOORS 
(HEPA FILTER HOUSING), OR THE OPERATION OF VALVES, OR DOP AND SAMPLE 
PORTS, OR THE MAINTENANCE OF ELECTRICAL EQUIPMENT. 

INSULATION, 2" THICK HAVING A HIN. THERMAL CONDUCTIVITY OF 0.27 
BTUH/INCH/SQ.FT./OF AT 75 O F  MEAN TEMPERATURE. 
1" LAYERS IS ACCEPTABLE. 

THICK HAVING A MIN.-THERMAL CONDUCTIVITY OF 0.27 BTUH/INCH/SQ.FT./OF 
AT 7 5  OF MEAN TEMPERATURE (SEE PART C ABOVE). 

TO THE EXIT OF THE ASSEMBLY WITH ARMAFLEX I 1  SHEET OR PIPE 
INSULATION, 1" THICK HAVING A THERMAL CONDUCTIVITY OF 0.27 
BTUH/INCH/SQ.FT./OF AT 75 OF MEAN TEMPERATURE (SEE PART C ABOVE). 

APPLY PER MANUFACTURER'S RECOMMENDATIONS. 

E. INSULATE THE EXTERIOR OF PN-46 & PN-47 WITH ARMAFLEX I 1  SHEET 

AN AIR SPACE BETWEEN 

F. INSULATE THE EXTERIOR OF PN-5 WITH ARMAFLEX I1 SHEET INSULATION, 2" 

G. INSULATE THE REMAINDER O f  THE ASSEMBLIES FRDM PN-8 (UNDER PN-6) 
j 
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DRAFl 

EXECUTIVE SUHHARY 

Tank vapor odors have been present at the Hanford Site tank farms since 

waste storage activities began, but a July 3, 1987 exposure of three Hanford 

Site employees at tank 103-C demonstrated the seriousness of the exposures to 

particular tank vapors. 

was limited, numerous vapor samples were taken, and eventually supplied air 

was required for all personnel working in the area. 

included the addition of the present breather system consisting of a high 

efficiency particulate air (HEPA) filter and two carbon filters. This 

breather system was installed in 1989 but has not prevented further reported 

vapor exposure incidents, consequently the tank farm workers are still using 

supplied air. A limited study was performed to review existing data relative 

to these releases and recomend a simple system to prevent further exposures. 

Following this lost time accident, access to the site 

Corrective action 

To do this, the system must meet the following three requirements: 

(1) maintain a negative pressure in tanks 101-C, 102-C, and 103-C to prevent 

uncontrolled vapor releases; (2) remove all hazardous vapors in an exhaust 

stream prior to releasing this stream to the atmosphere; and (3) provide a 

flow of air through the three tanks to preclude the possible build up of 

flamnable vapors. 

A low volume exhaust system is proposed to satisfy these requirements. 

This exhaust system will consist of a HEPA filter to trap radioactive 

i 
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particles, refrigerated coils to condense tank vapors, two carbon filters in 

series to absorb vapors not trapped by the condenser, and an exhaust fan to 

maintain a negative pressure in the tank. Inlet air to the tanks will pass 

through a HEPA filter and a control valve capable of maintaining the desired 

tank negative pressure. Safety features will be included to prevent exceeding 

the negative pressure limitations in the tanks and to provide warning of 

possible equipment failure. The equipment exposed to the radioactive exhaust 

stream will be located in close proximity to the riser to facilitate 

decontamination. This will minimize potential worker exposure during both 

operations and maintenance. 

breather system for use during power outages, in the event of equipment 

failure, and during maintenance. 

Provisions will be made to maintain a filtered 

i i  
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.-- .., 1 .O INTRODUCTION 
h 

The following information is in response to a request to review the 
existing tank 103-C ventilating system and to recommend a simple system to 
prevent leakage of hazardous gas from this tank. It is not the intent of this 
study to examine and document past vapor exposures since these incidents have 
been investigated and documented in numerous studies. The intent is to review 
existing data and recommend a system that will prevent future exposures, lower 
the risk to workers at the 241-C Tank Farm, and reduce or eliminate the 
requirements for protective breathing equipment. 

Tank vapor odors have been present at the tank farms since Hanford Site 
waste storage activities began, but a July 3, 1987 exposure of three Hanford 
Site employees at tank 103-C, which resulted in lost time accident, 
demonstrated the seriousness of exposure to vapors from particular tanks. The 
three workers were troubleshooting a tank 103-C portable exhauster in close 
proximity to the discharge from a tank sampling pump. A strong odor was 
noticed but work continued; after approximately 15 minutes, the workers 
developed headaches and respiratory problems. Two o f  the workers were 
transported to the hospital and treated for breathing passage irritation. 
Both of these workers were o f f  work for extended periods (7 weeks and 13.5 
weeks). Air sampling following the exposure indicated that ammonia was the 
probable cause of the irritation. 

Subsequent, but less severe exposures occurred at or near the 241-C Tank 
Farm on July 15, 1987; January 6, 1989; August 16, 1989; and March 15, 
September 6, and September 16, 1991. Following an investigation of the 
July 3, 1987 occurrence, access to the site was limited, numerous vapor 
samples were taken, and eventually supplied air was dictated for all personnel 
working in the area. The vapors were identified as predominantly amnonia and 
various organic vapors. Corrective action included the addition o f  a tank 
breather system consisting of a high efficiency particulate air (HEPA) filter 
and two carbon filters (Carbtrol)'.' This breather system was installed in 

Carbtrol is a registered trademark of the Carbtrol Corporation, 
Westport, Connecticut. 

1 
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- I  1989 but has not prevented further reported vapor exposure incidents  and the  
tank farm workers a re  st i l l  using supplied a i r .  

2.0 OBJECTIVES 

The primary object ive of this study i s  t o  conceptually develop a system 
t h a t  will prevent fu r the r  hazardous vapor exposures by maintaining a negative 
pressure i n  tanks  101-C, 102-C, and 103-C. I t  must a l so  remove a l l  hazardous 
vapors i n  the exhaust stream pr ior  t o  re lease  t o  the atmosphere. A flow of 
a i r  through the tanks is  required t o  preclude the  possible build up of 
flammable vapors. Westinghouse Hanford Company has directed t h a t  this flow 
should be a t  least one volume change o f  the  vapor space i n  each t a n k  per day. 

Secondary object ives  are  t o  (1) extend the l i f e  of f i l t e r s  t h a t  might be 
used by minimizing the quantity of vapor t o  reach them (2) demonstrate the 
capabi l i ty  t o  reduce the rad ioac t iv i ty  i n  the  condensate stream so i t  can be 
t r ea t ed  as hazardous waste ra ther  than  as  mixed waste. 

3.0 BACKGROUND 

The tanks i n  the 241-C Tank Farm were constructed i n  1943 and 1944 and 
are  of the same basic  design as a l l  of the la rge  Hanford S i t e  s ingle-shel l  
waste tanks (reinforced concrete shell w i t h  a carbon steel l i n e r  t h a t  covers 
the  bottom of the tank and extends up the wall t o  just above the  design l iqu id  
leve l ) .  Tank 103-C is  one of twelve 75-f t  inside diameter waste tanks i n  the 
C Tank Farm. Four 20-ft  inside diameter tanks are also located i n  this farm. 
A l l  tanks i n  this farm have been isolated by capping the pipes t o  and from 
each t a n k  w i t h  the  exception of a 3-in. underground cascade l ine t h a t  connects 
the  tanks i n  s e t s  of three (101-102-103, 104-105-106, 107-108-109, and 
110-111-112). Tanks 105-C and 106-C are high  heat tanks t h a t  are air cooled 
by one h igh  volume exhauster which i s  connected t o  t h e  tanks by above ground 
ducts.  
tank 102-C. Tank 101-C is  an assumed leaker; no indication of tank 102-C o r  
103-C leakage has been detected i n  the monitoring wells.  
experiencing a s l i g h t  drop i n  l iqu id  level but  an analysis  of t h i s  loss 

09/25/92 2 
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determined t h a t  i t  is  being caused by evaporation of tank f l u i d s  t h a t  a re  
being vented through the  HEPA and Carbtrol" f i l ters.  
cascade l i n e s  is  unknown. 

The condition of the 

The leak t igh tness  of the unlined portions of the  reinforced concrete 
walls and the  unlined dome is  also unknown. Consequently a leak t e s t  is  
required for the  tanks and associated equipment t o  determine the size of an 
exhaust system capable of creating a negative pressure i n  a l l  t h ree  tanks. 

Very l i t t l e  is  known about the  volume and nature of the  vapor re leases  
associated w i t h  tank 103-C. 
caused by both the  evaporation of organics and changes i n  atmospheric pressure 
t h a t  causes the tank t o  "breathe." The low radiat ion levels i n  t h e  tank and 
the  current 2 t o  3% of lower f l a m a b i l i t y  limit readings support this 
assumption. Tank vapors have been sampled and analyzed t o  determine the 
source of the tox ic  gases t h a t  have been vented t o  the  atmosphere. 
samples taken i n  1988, the vapors present i n  the highest concentration i n  the 
tank were ammonia, magnesium, acetone, 2-butanone, 2-hexanone, and 4-methyl -2- 
pentanone. Samples have recently been taken and are  being analyzed. 
Attachment 1 discusses the vapor components i n  more de t a i l .  

The present assumption is  t h a t  re leases  a re  

Based on 

A t  the present time, a passive breather f i l t e r  consisting of a two stage 
HEPA f i l t e r  t o  t r a p  radioactive p a r t i c l e s  and two Carbtrol' f i l ters i n  series 
t o  absorb hazardous gas vapors is ins ta l led  on tank 103-C (Figure 1 ) .  This 
system was placed i n  service on December 20, 1989. 
moisture separation system but has been heat traced i n  an attempt t o  prevent 
moisture build up i n  the Carbtrol' f i l t e r s .  The first Carbtrol" f i l t e r  is  
activated charcoal and the second Carbtrol" f i l t e r  is activated charcoal 
t rea ted  t o  absorb annnonia vapors. 

I t  does not have a 

All known openings t o  tanks 101-C, 102-C, and 103-C have been sealed, 
w i t h  the exception of a 3-in. diameter underground cascade l i n e  between the 
tanks. A l l  a c t i v i t i e s  i n  the v i c in i ty  of these tanks a re  being performed by 
personnel using protect ive clothing and supplied a i r .  

09/25/92 3 
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4.0 DESIGN CONSIDERATIONS . - ,, 

To gain a better understanding of system design requirements, all 
available records were obtained and reviewed. This included tank farm work 
request, documents from the tank farm files, historical data from the Seattle 
archives, and several reports on this subject. Meetings were held with 
individuals knowledgeable with the past history of tank 103-C and with 
individuals knowledgeable about plans for a proposed sample support exhaust 
system. 
advantages and disadvantages of these units were discussed with tank farm 
personnel. Based on this research, the following is proposed. 

The design of an existing portable blower system was reviewed and the 

4.1 OBJECTIVES AN0 SPECIFICATIONS 

4.1.1 Objectives 

As stated previously, the principal objective of this project is to 
prevent further hazardous gas releases from tanks 101-C, 1 0 2 4 ,  and 1 0 3 4  by 
maintaining these tanks at a negative pressure with respect to the atmosphere. 

A secondary objective may be to use the system to demonstrate that a 
larger unit of the same basic design could be used to condense large 
quantities of fluid from waste tanks and reduce the radioactivity of the fluid 
being removed. This could be accomplished by locating a condenser downstream 
o f  the HEPA filter. The intent is to reduce the level of radioactivity in the 
condensed fluid so it can be treated as hazardous rather than mixed waste. 

As noted previously, properly sizing the exhaust system requires 
detailed knowledge of the sources of in-leakage and flow rates through these 
paths under operating conditions. For the purpose of this scoping study a 
preliminary estimate of 75 cfm per tank was assumed. Prior to design a more 
detailed study as described in Section 4.2 will be required. 

09/25/92 5 
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4.1.2 Specifications s-- .’ 

The Operating .Specifications for Single-Shell Waste Storage Tanks will 
be the governing document for the detailed design criteria of the system 
(Boyles, V.C., 1992). This document establishes structural limitations, 
radiological containment requirements, cross connection requirements, and leak 
detection criteria for single-shell tanks. 

The structural 1 imitations and radiological containment requirements are 
the items of most concern for tank 103-C. One structural limitation for each 
tank is a maximum of 100 tons live load over the tank. The location of the 
proposed exhaust system is dependent an the tank riser to be used and it may 
turn out that the system won’t be located over the tank. If it is located 
above the tank, the weight of the exhauster system will have to be factored 
into the total live load on the tank dome. Vapor space pressure must also be 
considered in the design of the exhauster system. 
tank, the operating specifications limit the vapor pressure to a maximum of 
-0.1 in. wg and a minimum of -5.9 in. wg. The specifications also require a 
seal loop designed to limit tank vapor space pressures to -4 f 1 in. wg during 
passive ventilation. 

For a positively ventilated 

As low as reasonably achievable (ALARA) radiological containment must be 
included in the design of the exhauster system. To meet this requirement, the 
operating specifications require a two stage HEPA filter to be installed at 
both the inlet and outlet of an actively ventilated tank. Good design 
practice dictates that this filter be located as near as possible to the tank 
outlet to minimize duct surface area exposed to the tank vapors. 

Additional cross connections are not anticipated as part of an exhauster 
design. The three tanks have been isolated so the only connections between 
the tanks are the cascade lines. The leak detection system at the 241-C Tank 
Farm consists of dry wells and liquid level gages that will continue to be 
monitored for leaks. The system will be operated at a negative pressure 
upstream of the fan so external leakage will not occur while the system is 
operating; however the system must be designed to be leak tight since it will 
function as a passive breather when it is not operating. 

09/25/92 6 
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-- 4.2 LEAKAGE DETERHINATION I 

A number of fac tors  must be considered i n  s iz ing  the exhauster; foremost 
is  the  amount of a i r  t h a t  will leak  i n t o  the tanks when they are  maintained a t  
a negative pressure. A study has been made t o  determine the  most l i k e l y  
amount of leakage in to  s ingle  shell-tanks.  The portion of the study re la ted  
t o  tanks l O l - C ,  102-C, and 103-C will be independently reviewed and discussed 
w i t h  tank farm personnel t o  help assess  the  leak r a t e  and evaluate the  impact 
of fu ture  a c t i v i t i e s .  
required t o  determine the actual co l l ec t ive  leakage r a t e  o f  t h e  th ree  tanks. 
Ideally,  an ex is t ing  exhauster would be used t o  support this t e s t  b u t  will 
require  negotiations w i t h  regulatory agencies t o  gain approval f o r  a shor t  
term re lease  of  po ten t ia l ly  hazardous vapors. 
t o  vent vapor downstream of the HEPA f i l t e r  d i r e c t l y  t o  the  atmosphere, 
(possibly combined w i t h  the  ex is t ing  tank 105-C and 1 0 6 4  exhaust stream) a 
t e s t  setup using the existing Carbtrol' f i l t e r s  could be constructed. The 
t e s t  would require  pressure readings i n  the  tanks and flow measurements of the  
exhaust stream. 
leakage r a t e s  could be made. T h i s  t e s t  must be performed under control led 
conditions t o  prevent further exposures. 

Regardless of the r e su l t s  of this study, a t e s t  i s  

If approval cannot be obtained 

From th i s  data,  a f a i r l y  accurate estimate of the tank 

An additional f ac to r  i s  t h a t  the flow capacity of t h e  cascade line 
between any two tanks is between 150 and 175 cfm when the downstream tank is  
a t  -3 i n .  wg (the lowest allowable pressure based on a seal loop specif icat ion 
of -4-in. * 1-in.  wg during the  passive vent i la t ion  mode). The a i r  balance 
chart  (Figure 2) shows the exhauster on tank 103-C and the  i n l e t  on tank 101- 
C.  This is  the  best  configuration since i t  crea tes  a i r  flow through a l l  three 
tanks and tank 103-C vapors a re  n o t  drawn in to  tank 101-C or  102-C. 
configuration, the  maximum combined leakage of tanks 101-C and 102-C could not 
exceed 150 - 175 cfm. 
leakage t h a t  could be accomnodated would be 150 - 175 cfm each f o r  tanks 1 0 1 4  
and 103-C. For leakages i n  any one tank i n  excess of the flow capacity of the  
cascade l i n e ,  the  exhauster must be located on t h a t  tank o r  an above ground 
duct must be used t o  vent t h a t  tank d i r e c t l y  t o  the i n l e t  o f . t h e  system. 

In this 

If the exhauster i s  moved t o  tank 102-C, the maximum 
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8 I1 long 

I 0 0 .  175 0 0 I 175 3.1 I I 
(The actual leak rates mu81 be delermlned, values shown are for IllusIraUon only) 

This air flow chart was prepared to determine the various options available in sizing an exhaust system and to evaluate various 
locations ol the inlet and outs for this system. It quickly became apparent that the cascade line were the constraining factor when 
the inlet was located on 101-C and the exhauster on 1036. The lowest pressure that can be created in tank 103 and still meet the 
operational design criteriafor the seal loop ( 4 k l  in. wg) is -3 In. wg . If It is assumed that the tanks 101 and 102 leak at an equal 
rate and that the cascade lines are not restricted, the limitation would be 75 to 85 cfm for tanks 101 and 102. It was also determined 
that the maximum flow between adjacent tanks through the cascade line is 150 to 175 cfm assuming that -3 in. wg is the lowest 
allowable negative pressure in the tanks and that the cascade line are fully open. This indicates that the location of the exhauster 
on 1026 would accommodate larger lank leakage. Leakage In excess 01175 cfm per tank would mandate the use of above ground 
ducts. 

Figure 2. Air Balance Chart. 
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4.3 CASCADE LINE ASSESSMENT 

A key feature of the proposed design is the use of the cascade lines as 
exhaust ducts. 
during the tank leak test. 
insufficient to create a negative pressure in the upstream tanks, above ground 
ducts will be required. 

The flow capacity of the cascade lines will be determined 
If the flow through the cascade lines is 

4.4 SELECTING THE COMPONENTS 

A cursory review of vendor data did not identify any off-the-shelf units 
that meet the proposed exhauster design requirements, but individual 
components can be adapted for the design. The fastest way to obtain a system 
would be to select a manufacturer who is building suitable components and 
design a system around these components. Existlng demisters and HEPA filters 
in use at the tank farm will become candidates for use with this new system. 
Based on 1988 vapor samples, it appears that all components upstream of the 
condenser will be subjected to a strongly caustic vapor stream; this will need 
to be considered when selecting components. 

The existing Carbtrol" units would be duplicated in the new system and a 
manifold system would be designed to allow redundancy and operational change 
out to units. Modifications may be made to the treatment o f  the carbon in 
these filters when it is determined what remains in the vapor after passing 
through the air-to-refrigerant condenser at 38 "F. A study by Erik Neilsen 
based on gas samples taken in 1988 indicates that, with minor exceptions, 
ammonia will be the only vapor not removed by the condenser (Attachment 1). 
As more tank vapor samples become available, it will be possible to update 
this study. 

When the desired flow rate has been determined, calculations will be 
made to determine the flow resistance in the system and an exhauster fan will 
be selected. The need for an exhaust stack will be evaluated. If it can be 
demonstrated that the condenser, filters, and safety monitoring systems are 
effective, it may be possible to eliminate the exhaust stack. 

09/25/92 9 
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4.5 SAFETY SYSTEMS \-- ,' 

The Operating Specffications for Single-She77 Maste Storage Tanks lists 
a number of safety features to be considered in the design and operation of a 
positive ventilation system (Boyles, V.C., 1992). A seal loop and an 
exhauster fan designed to prevent excessive negative pressurization of the 
tank are required. Inlet and outlet HEPA filters equipped with differential 
pressure sensors, exhaust stack monitors and alarms, and interlocks to shut 
down the exhauster fan are required to prevent the release o f  radiological 
contamination. 

Additional safety features required are a flammable gas detector in the 
vapor stream and a hazardous gas detector downstream of the Carbtrol" filters. 
The selection of the hazardous gas detector is dependent on a failure analysis 
of the Carbtrol" filters in the existing gas stream. Preliminary indications 
are that ammonia will be the predominant vapor reaching the CarbtrolQ filters. 

4.6 PERMlllING PROCESS 

Since the intent of installing a positive exhaust sys em on ank 103-C 
is to reduce an existing hazardous gas release source, the permit approval 
process should be straightforward. It can be initiated by filing a "Notice of 
Construction" with the Washington Department of Ecology. Experience indicates 
that since this system will reduce or eliminate a known hazardous source, a 
waiting period, if required, would by relatively short; 60 days or less. A 
follow up clean air permit may be required since an exhaust system is being 
added, but this also would be based on a reduction or elimination of a known 
source. 

5.0 PROPOSED EXHAUSTER SYSTEM DESCRIPTION 

Figure 3 shows the exhauster system proposed for tank 103-C. 
to Detail A of this figure and starting at the tank riser, the following 
components are found: 
for the exhauster; a seal loop located between the tank and the isolation 

Referring 

an isolation valve located on the tank riser being used 
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DETAIL A - EXHAUST SYSTEM 

X -VALVE RADIATION 
DETECTOR S - SAMPLE PORT 

4- STACKMONlTOR 

CARETROL UNlTS EXHAUST FAN 

OPTION TO ATACH 
AIR-TO-REFRIGERANT CARBTROL FILTERS CONDENSER - HEATER WITH WATER -- DEMISTW WITH WATER 

DETAIL B 
INLET SYSTEM 

\ 

FLVSH CAPABILITY 

FLUSH CAPABILITY 

+ 2 STAGE HEPA FILTER 4 

INLET 
HEPA 

LOWRADIATION 
CONDENSATE 

CON 
RETI f- TANKRISER - 

W N I W L  - SEAL LOOP VALVE 

TANK RISER SEAL LOOP - 
ABOVE GROUND DUCT SYSTEM. IF REOUIRED 

EXHAUST SYSTEM -SEE DETAIL A 

I 101-c p=q 1 0 2 4  1034 I 

i 
x. 

Figure 3. Low Flow Exhaust System. 
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walve as a safety feature to control out of tolerance negative pressures in 
the tanks; a transition duct to carry the exhaust stream to a moisture 
separator (demister) and then to a heater section insuring that unsaturated 
air enters the HEPA filter, which is next in line; a condenser where cooling 
coils will condense tank vapors; two Carbtrolm filters in series to absorb 
vapors not trapped by the condenser; an exhaust fan, and a stack (if 
necessary). 

One advantage of this system is that the air-to-refrigerant condenser 
will greatly reduce toxic vapors in the exhaust stream. 
amount of vapor reaching the Carbtrol' filters extending the life of the 
filters and also reducing maintenance. 

This will reduce the 

Another feature is use of the HEPA filter to remove radioactive 
particulates prior to condensing the vapors. This may allow the condensate to 
be classified as hazardous waste rather than mixed. 

The demister and heater will be located vertically as shown in Figure 3. 
This will provide the least surface area for the accumulation of radioactive 
particles and will allow a water flush to be used to clean these units, if 
required. The water flushing would be performed during maintenance with the 
exhaust fan shut down. 
the condenser and demister to be returned to the tank. 

Proper positioning will also allow the condensate from 

Two Carbtrol' filters in series will be online at one time and backup 
filters can also be placed online. This allows filters to be replaced without 
shutting the exhauster down. Standard Hanford Site HEPA tests require uniform 
injection of dioctylphthalate (DOP) or other test aerosols upstream of the 
filter; this must be taken into account when designing the ducts. 

Sample ports will be provided at all locations where a change in the 
character of the exhaust stream might occur. This includes a sampling port in 
each condensate stream. The sampling ports upstream, between, and downstream 
of the Carbtrol" filters will be used to establish the life expectancy of the 
filters. A gas detector downstream of the Carbtrol" filters will be utilized 
as a safety control to shut down the exhauster. The existing gas stream will 
be sampled to determine the most likely gas to penetrate a failed filter and 
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the detector or detectors will be selected to match this requirement. 
system will be designed to eliminate any ignition sources and a flamnable gas 
detector will be installed to alert the operators of possible hazards. 

The 

In the event of equipment failure the inlet isolation valve will be 
closed and the exhauster section will function as a breather filter until the 
equipment is repaired. 
exhauster isolation valve can be closed and the inlet filter can function as a 
breather filter after Carbtrolm filters are attached. 

If exhauster equipment must be maintained, the 

5.1 SIZING CRITERIA 

The criteria used to size the system will be the maximum combined 
leakage for tanks 1014, 1024,  and 103-C plus an adjustment to allow for 
additional leaks and the inability to seal any tank 101-C underground leaks. 
This will provide a safety factor and may allow the system to be used to 
support vapor sampling activities and core drilling. One potential limiting 
factor is the size and condition of the cascade lines between the tanks. 
3-in. lines are of sufficient size to support low to medium flow rates between 
tanks but the actual condition of these lines is unknown and tests will have 
to be conducted to determine their flow capability. As discussed earlier, the 
backup position is to use above ground ducts to provide sufficient air flow 
from the tanks. 

The 

The exhaust flow can be adjusted by positioning the inlet flow control 
valve, by using a two stage exhauster, or by using a variable speed exhauster. 
The air-to-refrigerant condenser will be oversized to allow for future 
increases in air flow and the remainder of the air flow components will be 
sized to match. 

The air balance chart (Figure 2) is based on the assumptions that the 
cascade lines are not restricted, that the leakage into the tanks is small 
(less than 100 cfm per tank), that -0.1 in. wg is adequate to prevent leakage 
out of the tanks and that flow is required through all three tanks. 
requested that a minimum of one volume change o f  tank vapor space per day be 
considered for each tank to prevent flamnable gas build up. The chart shows 
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the three tanks in series with the exhauster at one end and the inlet at the 
other. By placing the exhauster on the middle tank, greater flows can be 
obtained since only one cascade line would be between the exhauster and the 
inlet. However, this would require an inlet on the two outboard tanks. 

5.2 OPERATIONAL CONSIDERATIONS 

The flow control valve below the inlet HEPA filter (Figure 3 ,  Detail B) 
can be used to control the flow into the tank and regulate the tank negative 
pressures. By reducing the flow, allowances can be made for additional tank 
leakage and for openings associated with tank sampling. 
tank exhaust port will provide a safety factor and will be sized to protect 
the tanks from low negative pressures. 

A seal loop near the 

The inlet and outlet filter locations are dependent on tank activities 
and can be moved as needed. The inlet filter is shown installed on tank 101-C 
and the exhaust system on tank 103-C (Figure 3 ) .  This will allow flow through 
all three tanks and will maintain all three tanks at a negative pressure. 
This will prevent leakage of toxic fumes through unsealed openings (tank 1 0 1 4  
is an assumed leaker and may have an opening that can't be sealed). 

5.3 COMMERCIAL AVAILABILITY 

The existing HEPA technology at the Hanford Site is excellent for waste 
tank use, so a HEPA filter would be sized and then obtained from Hanford Site 
sources. A preliminary review of the demister in use on the portable 
exhauster indicates that it might also be suitable for use on the proposed 
exhauster system. This would leave only the condenser coils and heater 
element, suitable for use in the vapor stream, to be selected. 

Figure 4 is a flow schematic of a typical compressed air dryer. This is 
a very efficient unit and contains a condenser, moisture separator, and 
heater. It utilizes the incoming air to heat the outgoing air in an air-to- 
air heat exchanger. The condensing unit is an air-to-refrigerant heat 
exchanger and has an air-cooled condenser for the refrigerant. 
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1 Air-to-air heat exchanger 
2 Air.to.refriperant heat exchanger 

lrefrigerant evaporator1 
3 Moisture separator 
4 Automatic condensate drain 
5 Manual isolation valve 
6 Accumulator 
7 Suction line filter 
8 Refrigeration compressor 
9 Water-cooled condenser 
10 Airzooled condenser 
11 Pressure relid valve 
12 Water regulating valve 
13 Water strainer 
14 Fans 
15 Fan cut-out pressura switch 
16 Receiver 
17 Fiiterldryer 
18 Sight piassfliquid moisture lndicstor 
19 Thermostatic expansion valve 
20 Hot gas by-pass valve with solenoid 

shut off 
21 Strainer 
22 Pressure swltch for compressor 

unioader 
23 Dasuperheating valve 
24 Servicevalve 
25 Compressor crankcase oil heater 
26 Low oil pressure cut-out switch 
27 High refrigarsnt pressure 

cut-out switch 
28 Low refrigerant pressure cut-out switch 
29 Liquid Une solenoid valve 
30 Inlet air pressure gauge 
31 Inlet air temperature gauge 
32 Outlet air pressure gauge 
33 Outlet air temperature gauge 
34 Refrigerant suction pressure gauge 
35 Refrigerant head pressure gauge 
36 Compressor oil pressure gauge 
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u n i t  was cor rec t ly  configured ayd-if .a HEPA f i l ter  was added, i t  could replace 
the  condenser, moisture separator,  and heater as shown i n  Figure 3. 

The comnercial air  dryer discussed here and shown i n  Figure 4 has a 
2000 scfm capacity a t  100 psi and is avai lable  as  a skid mounted u n i t  weighing 
l e s s  than 3200 lb .  
proposed as an avai lable  u n i t  t o  be used on tank 103-C since the  mater ia ls  are 
not compatible w i t h  the  vapor stream and i t  i s  designed t o  work a t  a 20 psi o r  
greater .  

I t  i s  used only t o  describe t h e  concept and i s  not 

6.0 RECOMMENDATIONS 

The low volume exhaust system described i n  Section 5 should be 
considered f o r  use on t a n k  103-C since i t  will eliminate o r  g rea t ly  reduce the 
potential  for additional hazardous vapor exposures. The u n i t  can be permitted 
under ex is t ing  Clean Air Act regulations and the condenser can g rea t ly  extend 
the  useful l i f e  of the Carbtrol" f i l ters reducing operating and maintenance 
costs .  

The concept of usfng this system t o  support vapor and core sampling 
should be explored since the  condenser and Carbtrol" f i l t e r  systems will stop 
the  release of hazardous vapors. 

The next ' s tep i n  developing this system would be t o  complete an 
assessment of the leak rate and the condition of the cascade lines. With this 
information the required flow r a t e  can be established and the a v a i l a b i l i t y  of 
components su i tab le  f o r  use i n  the vapor stream determined. 
then be designed using the  avai lable  components. 
by successful use a t  the Hanford S i t e  should be given first consideration. An 
industry wide search which is directed toward the  commercial nuclear industry 
and chemical p lan ts  handling hazardous materials should ident i fy  any 
components not avai lable  a t  the Hanford S i te .  A prototype u n i t  can then be 
developed and be used t o  demonstrate both capabi l i ty  and safety.  Follow on 
units could be "up scaled" based on t h e  success of the prototype. 

A system could 
Ex i s t ing  components proven 
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ENGINEERING TASK PLAN FOR THE 
VAPOR MONITOR INSTALMTION INTO 241-C-103 TANK 

1 .O INTRODUCTION 

1.1 PURPOSE 

o f  r e s p o n s i b i l i t y  f o r  the i n s t a l l a t i o n  o f  the vapor f l o w  monitor i n t o  the 
241-C-103 (C-103) waste tank, as p a r t  o f  the vapor f low monitoring and 
sampling system. 
breather f i l t e r .  

1,2 BACKGROUND 

Tank C-103 i s  vented t o  the  atmosphere through a high e f f i c i ency  
p a r t i c l e  a i r  (HEPA) f i l t e r  and i s  thought t o  be the source o f  noxious vapor 
emissions. The primary motive fo rce  f o r  these emlssions i s  bel ieved t o  be the 
normal barometric pressure changes, wind, tank ambient temperature di f ference, 
and chimney e f fec t .  I n  order t o  assess the danger caused by these vapors, 
tank breathing must be characterized. There I s  no flowmeter on the market 
with s u f f i c i e n t l y  low pressure drop t h a t  can measure such a low flow, nor i s  
there one w i t h  s u f f i c i e n t  range t o  accommodate possible " f low var ia t ions"  
which may occur i n  tank C-103. Westinghouse Hanford Company (WHC) developed 
such a flowmeter, WHC-SD-WM-ETP-004 (Hertelendy, 1993), and it i s  now ready 
f o r  i n s t a l l a t i o n  onto tank C-103. Tanks 241-C-101 (C-lo]), 241-C-102 (C-lOZ), 
and C-103 are interconnected v i a  underground cascade overflow. Presently, 
C-101 and C-103 are valved o f f  and a l l  three tanks are breathing through 
C-102. A f t e r  t he  f low monitor i n s t a l l a t i o n ,  the C-103 vent-valve w i l l  be 
opened and the vent valve on C-102 w i l l  be closed t o  channel a l l  f l ow through 
the flowmeter. 

The purpose o f  t h i s  Engineering Task Plan (ETP) i s  t o  es tab l i sh  the l i n e  

The system i s  t o  be i n s t a l l e d  downstream o f  the tank C-103 

2.0 SCOPE 

2.1 OBJECTIVES 

The object ives o f  t h i s  task are to: . I n s t a l l  
o f  the HEPA f i l t e r .  

the Ser ia l  Number (SN) SNl  vapor f low monitor downstream 

Complete the e l e c t r i c a l  hook-up t o  b r ing  system on l i n e  

2.2 TASK DESCRIPTION 

i n s t a l l e d  on tank C-103. 
and out o f  the tank, continuously record f low data, t u rn  onfoff grab samplers, 
t u rn  onloff alarms, o r  any other instruments (up t o  a maximum o f  f i ve ) .  

A t  the end o f  t h i s  engineering task, the vapor f low monitor w i l l  be 
It w i l l  have the capab i l i t y  t o  measure the f l ow  i n  

1 
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2.3 SCOPE CHAWGES 

Any deviations from thls document are considered scope changes and will 
All changes to this document shall be handled require revisions to this ETP. 

formally In accordance with UHC-CM-6-1, Standard Engineering Practices, 
Section EP-2.2, and shall include changes In schedules and cost. 

3.0 DESCRIPTION 

3.1 PHYSICAL DESCRIPTION 

The breather filter for C-103 is a Flanders' 61 housing. Two carbon 
These filters are presently Installed downstream of the breather filter. 

carbon filters will have to be removed prlor to the vapor monitor 
installation. The flow monitor is designed for Installation downstream of the 
breather filter. The flow monitor has a "diffuser module" (the baffle), which 
is mounted at the exhaust end of the monltor to reduce the effects of wind and 
air turbulence. The whole assembly is mounted on the center of a steel pallet 
with the supporting electronics and chart recorder (which are mounted in a 
standard electric enclosure). The steel pallet is a standard, 4 ft x 4 ft, 
"forklift" pallet to which the flowmeter is mounted as low as possible to keep 
the center of gravity (Cg) low. The electronlcs cabinet is mounted on a 
UNI-STRUT frame welded to the pallet. 
kept very low to minimize the effects of a seismic event. The cabinet is 
equipped with a heater and with a 8' tilt switch which disconnects power to 
the cabinet in case the cabinet tilts over 8' during a seismic event. The 
flowmeter is mounted vertically on the top of a flanged 4 " ,  90' polyvinyl 
chloride (PVC) elbow and a steel support frame. On the bottom of the elbow 
there is an automatic drain to draln the condensate into a heated, aluminum 
evaporation pan. 
and it is insulated, but the flexible line between the flowmeter and the HEPA 
filter does not have to be heat traced. 

3.2 DELIVERABLES 

Thus the Cg of the pallet assembly is 

The vapor monitor itself is equipped with an internal heater 

The deliverables are identlfied as follows: 

3.2.1 Installation of SNI vapor flow monitor in tank C-103 in ready to 
operate condition. All vapor and electrical connections 
completed . 

3.2.2 Removal of two carbon adsorber filters. 

3.2.3 

3.2.4 . Installed system ready to record tank breathing flow. 

Operational testing of the installed system to demonstrate 
function. 

'Flanders Filters, Inc., Washington, North Carolina. 
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4.0 RESPONSIBILITY OF MSIGIMENTS 

4.1 PROJECT MANMERENT 

Responsible Organization: Mechanical Equi pment/71130 

Engineer: If. A. Hertelendy 
Manager: T. L. Moore ,YX b- I L l ( Y l q ( t  

4.2 SUPPORT DOCUMENTATION 

4.2.1 Engineering Task Plan 

This ETP i d e n t i f i e s  the c r i t e r i a ,  a c t i v i t i e s ,  responsibi 1 i t i e s ,  
schedule, and cost f o r  t he  overa l l  program. 

Responsible Organi r a t  i on : 

Engineer: N. A. H e r t e d d y  , 
Mechan i ca l  Equipment /71130 

Manager: T. L. Moore drn- I+-//y/~y 

4.2.2 Unreviewed Safety Question (USQ) Evaluation 

A USQ evaluation w i l l  be performed. 

Responsible Organization: 

Engineer: W. G. Farley 

Waste Tank Safety Analysis/74200 
Manager: &L. Je,#( d-u--ww . .  , L t h &  lr-If i-9'f 

4.3 INSTALLATION DOCUMENTATION 

4.3.1 Flow Monitor I n r ta l l a t i on / In -p lace  Testing 

This task includes the mechanical design o f  the vapor f low monitor 
i n s t a l l a t i o n ,  t es t i ng  p r i o r  t o  turnover, and w r i t i n g  the necessary 
Engineering Change Notices (ECNs). 
necessary ECNs t o  remove the carbon f i l t e r s  and ensuring the 
removal. 

Responsible Organization : 
Manager : 
Engineer : 

Flow Monitor E lec t r i ca l /E lec t ron ic  I n s t a l l a t i o n  Docunentation 

This task includes the e lec t r i ca l /e lec t ron i c  design o f  the vapor 
f l ow  monitor i n s t a l l a t i o n ,  t es t i ng  p r i o r  t o  turnover, and w r i t i n g  
the necessary ECNs, as we l l  as the e lec t r i ca l /e lec t ron i c  
i n s t a l l a t i o n  drawings and cabinet i n s t a l l a t i o n  coordination. 

It also includes w r i t i n g  the 

Test Engineering 7CH40 

D. W .  Stras e r  
G. T. Bear /$ & / L . / P  9 ) f  

4.3.2 

Responsible Organization: Test Engineering 

Engineer: D. U. Strasser 
Manager: G. T. Bear/. I t -  IF- 3s/ 
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4.3.3 I n s t a l l a t i o n  Managemant 

This organization sha l l  coordinate the i n s t a l l a t i o n ,  inc lud ing  the 
preparation o f  the work packages, mechanical and e l e c t r i c a l  hook- 
ups, and set up the Readiness Review. 

Manager: M. 0. Harding 
Person i n  Charge 

Responsible Organization: TWRS 

4.4 SCHEDULING 

4.4.1 I n s t a l  1 a t i  on Coordination 

MRS Operation 
M. 0. Harding 

Responsible Organization : 
Manager: 
PIC:  J .  Sanders 

4.4.2 Mater ia l  Procurement 

I n  order t o  expedite i n s t a l l a t i o n ,  t h i s  organization sha l l  

Resoonsi b l  e Oraani zat  ion : Maintenance In teq ra t i on l  

Manager: 
Plant Engineer 

4.5 TESTING 

4.5.1 Operational Setup 

This organization w i l l  ass i s t  Mechanical Engineering i n  the setup 
and tes t i ng  o f  the f low.monitors I n  preparation o f  turnover. 

Responsible Organization: Characteriza 
Manager: R. J. Blanch 
Engineer: P. R. Deiche 

c 

4.5.2 Testing and Test Coordination / '-" - 
This organizatlon w i l l  be responsible t o  i n s t a l l  and t e s t  the 
vapor monitor and cabinet assembly, and w r i t l n g  the turnover 
repor t .  

This organization w i l l  have primary respons ib i l i t y .  

Responsible Organization: Mechanical Equipment/71130 

Englneer: N. A. Hertelbndy . 
Engineer: P. R. Deichelbohrer 

Manager: T. L. Noore ld( f)q- lJ/Y 9d 

4 
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4.6 INSTALLATION EVALUATION 

The i n s t a l l a t i o n  design w i l l  be evaluated by Q u a l i t y  Assurance (QA) and 

Manager, Q u a l i t y  Date: i - /  I. ?T- 

I n d u s t r l a l  Safety t o  ensure 

I n d u s t r i a l  Safety: f? ? Date: 

6.0 SCHEDULE 

See Figure 1 f o r  schedule. 

5 
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REVIEW ETP 

PREPER WORPKG. 

SCHEDULE WORK PKC. 

APP. WORK PKG. 
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IANUARY 
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% - 
4 2 0  m: 

FEBRUARY 

!O HOURS 

4 - 2 0  K 

5 - 
MARCH 

15 

)BO HOURS 

-- 

APRIL MAY 

i0 HOURS 

JUN 

e---- 

- ,  
%-d 9 MAJOR MILESTONE 0 SlCNlFlWINT MILESTONE 0 MILESTONE COMPLETED STATUS SLIPAGE \< 

JULY 

60 HOURS, 

RECOVERED 
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6.0 COST ESTIMATE 

TOTAL 
ESTIMATE 

OVERHEAD TlONAL S 

ORG . FUNC- 
CODE TYPE RATE TIONAL HOURS I N  FUNC- 

7C550 E 35.73 1.320 16 755 

7C841 E 35.73 1.185 16 677 

71510 E 39.85 1.185 40 1889 

71130 E 39.85 1.185 24 1133 

I 20000 I 
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ENGINEERING TASK PLAN FOR A 
VAPOR TREATMENT SYSTEM ON 

TAW 241-C-I03 

1 .O INTRODUCTION 

1.1 Purpose 

on the scope, tasks, and r e s p o n s i b i l i t i e s  necessary t o  design, fabr ica te ,  
tes t ,  and i n s t a l l  a vapor treatment system (mixing system) on tank 241-C-103 
(C-103). The mixing system i s  t o  be i n s t a l l e d  downstream o f  the breather 
f i l t e r  and w i l l  use a mixing blower t o  reduce the  chemical concentrat ions t o  
below al lowable l e v e l s  as i d e n t i f i e d  by the Toxicology Review Panel (TRP) 
repo r t  (Hahlum, e t  al.. 1994). This i s  re la ted  t o  Tr i -Party Agreement (TPA) 
Milestone No. M-40-07 which i s  t o  i n s t a l l  and operate the C-103 vapor 
treatment system by June 30, 1995. 

1.2 Background 

A number o f  people have reported ill ef fec ts ,  inc lud ing  headache, 
burning sensation i n  nose and throat, nausea, and impaired pulmonary funct ion,  
wh i le  working around waste tanks on the  Hanford pro jec t .  As tndicated i n  the 
"1993 Program Plan f o r  t he  Resolut ion o f  Tank Vapor Issues," WHC-EP-0562, 
Rev. 1 (Osborne and Huckaby, 1994), musty and f o u l  odors, inc lud ing  the smell 
o f  m o n i a ,  have been reported t o  emanate from several s ingle-shel l  tanks 
(SSTs). Several o f  these occurrences were a t t r i b u t e d  t o  C-103. C-103 i s  
connected t o  241-C-102 (C-102) which i s  connected t o  241-C-101 (C-101) v i a  
underground cascade overf low l i n e s  (C-103 being the lowest o r  l a s t  tank i n  the 
cascade). 

adsorption can is te rs  were i n s t a l l e d  downstream o f  the C-103 breather f i l t e r .  
M u l t i p l e  f a i l u r e s  o f  t h i s  passive system caused it t o  be valved out o f  service 
i n  1993. The f a i l u r e s  were a l l  characterized by p a r t i a l  o r  t o t a l  r e s t r i c t i o n  
o f  f l o w  i d e n t i f i e d  dur ing per iod ic  f l o w  t e s t i n g  o f  the breather f i l t e r .  An 
Engineering Evaluation o f  A l te rna t ives  evaluated t h i s  system and concluded 
tha t  these f a i l u r e s  were most l i k e l y  due t o  accumulation o f  condensate i ns ide  
the can is te rs  u n t i l  the i n l e t  p ip ing  was covered (Conrad, 1994). 

sealed which would r e s u l t  i n  f u g i t i v e  emissions (emissions emanating from 
u n f i l t e r e d  l eak  paths). 
t o  the tank pressure dur ing rap id  barometric pressure drops, which had t o  
r e s u l t  i n  increased f u g i t i v e  emissions. As the carbon adsorbers f i l l e d  w i t h  
condensate, t he  f u g i t i v e  emission problem would get worse. 

Character izat ion o f  C-103 vapors and gases has been completed (Huckaby 
and Story, 1994). 
concern (Mahlum, 1994). See Table 1 f o r  information. 

The purpose o f  t h i s  Engineering Task Plan (ETP) i s  t o  obtain concurrence 

An attempt t o  address t h i s  problem was made i n  1989. Two carbon 

It was a lso  determined t h a t  u n f i l t e r e d  leak  paths were not adequately 

The pressure drop o f  the passive carbon system added 

The TRP has issued a repo r t  i d e n t i f y t n g  the chemicals o f  

1 
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The Engineering €valuat ion o f  A l te rna t ives  was performed t o  i d e n t i f y  the 
best vapor treatment technologies t o  cont ro l  vapor emissions from C-103 
(Conrad, 1994). 
design and procedural improvements, i t  was a v iab le  technology. Carbon 
adsorption with carbon adsorption/reactants and b i o f i l t r a t i o n  were i d e n t i f i e d  
as the top  two technologies f o r  t h i s  appl icat ion.  Uncertaint ies associated 
w i th  b i o f i l t r a t i o n  i n i t i a l l y  resu l ted  i n  the select ion o f  a carbon based 
technology. 
character izat ion,  however, resu l ted  i n  a much higher carbon usage r a t e  than 
prev ious ly  estimated. During i n i t i a l  design e f f o r t s ,  a simpler, safer, and 
more cost e f f e c t i v e  "mixing" method was i d e n t i f i e d  t h a t  does no t  requ i re  the 
use o f  carbon. 

Engineering and Program management, WHC safety and environmental 
organizations, and the Washington Department o f  Health. 
approval from the Washington Department o f  Ecology (WWE) are ongoing. A 
representat ive from WHC's A i r  and Water Permit t ing ind ica tes  t h a t  chances t o  
ob ta in  WDOE's approval are high. 

A review o f  the e x i s t i n g  system concluded tha t ,  w i t h  some 

A survey o f  carbon vendors using the l a t e s t  tank vapor 

The new concept has been approved by Westinghouse Hanford Company (WHC) 

E f f o r t s  t o  ga in  

2.0 SCOPE 

2.1 Object ive 

which i s  TPA Milestone No. M-40-07 (Osborne & Huckaby, 1994). 
the f i e l d  Acceptance Test Procedure (ATP) as described here in  w i l l  s a t i s f y  the 
TPA milestone. The vapor and l i q u i d  character izat ion o f  tank C-103 indicates 
t h a t  i t  i s  d e f f n i t e l y  a source o f  vapors o f  concern. 
connected t o  C-103 and i s  bel ieved t o  possibly be a source o f  vapors o f  
concern. Tank C-101 has been pumped and i s  not considered a source o f  vapors 
o f  concern. 

The i n s t a l l a t i o n  o f  t h i s  mixing system w i l l  p ro tec t  the f a c i l i t y  worker 
from overexposure t o  passive vapors emanating from C-102 and C-103 dur ing 
normal operation. When the  mixing system 4s i n s t a l l e d  and i t s  performance 
v e r i f i e d ,  i t  w i l l  a l low I n d u s t r i a l  Hygiene t o  re lax  the worker safety personal 
p r o t e c t i v e  equipment requirements t h a t  are cu r ren t l y  i n  place w i t h i n  the 
v i c i n i t y  o f  C-102 and C-103. 

emissions as c lose t o  passive as possible t h a t  w i l l  p ro tec t  workers and 
minimize impact on the  environment. 

2.2 Del iverables 

de l i verab les  cons is t  o f  the fo l lowfng. 

2.2.1 

The ob jec t ive  o f  t h i s  task i s  t o  provide a treatment system f o r  C-103, 
Completion o f  

Tank C-102 i s  d i r e c t l y  

The design ob jec t ive  w i l l  be t o  design a system t h a t  w i l l  keep tank 

A mixing system w i l l  be provided t o  Tank Farms Operations. The 

Project  support ing documentation inc lud ing  an ETP, procurement 
spec i f i ca t ions ,  drawings, t e s t  plan, p lan t  forces work review, As Low 
As Reasonably Achievable (ALARA) Management Work Sheet, dose r a t e  
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2.2.2 

2.2.3 

2.2.4 

2.2.5 

calculations, unreviewed safety question 
required), Acceptance for Beneficial Use 
drawings. 

(USQ) screening (where 
(ABU), and as-built 

Hardware to support the mixing system installation. 

The mixing system may include a draw tube/venturi, mixer blower, and 
stack and be skid mounted. 
blower outlet flow or pressure switch that will interface with status 
lights. 
flow exiting the tank. 

An evaluation of electrical power availability and condition at the 
installation site and design, procurement, and installation of 
additional or new electrical power if required. 

Installation work plan and operating and maintenance procedures as 
required. 

Instrumentation may consist of a mixer 

It will also have the capability to measure and totalize 

3.0 DESCRIPTION 

3.1 Physical Description 

This mixing sy tern concept will utilize a blower that will force 
approximately 22.6 $/min (800 cfm) of fresh air up through a nominal 4.6 m 
(15-foot) stack. See Figure 1 for the current design concept. This 
relatively large flow rate of fresh air will pass around a smaller beveled 
draw tube positioned perpendicular to the main flow. This will create a low 
pressure in the smaller tube which will be connected to the tank via a new 
2-inch diameter three-way valve installed on the existing breather filter. 
adjusting the position of the beveled tube in the larger flow stream, the low 
pressure, and therefore the tank flow rate, can be adjusted. The turbulence 
in the stack will ensure full mixing of the two streams. 

emissions can be eliminated or at least reduced to an acceptable level by 
"sealing" unfiltered leak paths (Conrad, 1994). The mixing system will have 
the capability to measure tank exhaust flow rate. 

the tank flow after turning on the fresh air blower will have the capability 
to be set to equal the average natural breathing rate. The system will 
"track" with barometric pressure fluctuations. To illustrate, during a 
decrease in barometric pressure, the pressure inside the tank, and thus the 
pressure in the small tube, will increase relative to that of ambient. The 
pressure difference at the beveled tubelmain flow interface must increase 
resulting in a higher flow out of the tank. As soon as the tank pressure 
equalizes with the barometric pressure, the f l o w  will return to normal. 
system flow rate will also be adjustable if field conditions require a higher 
tank flow. Although very desirable, it is not a requirement that a measurable 
negative pressure be attained in the three tanks. 

By 

An evaluation of potential unfiltered leak paths concluded that fugitive 

The mixing system will be capable of being passively operated. That is, 

The 
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The th ree  tanks w i l l  be configured as fol lows: 1) the mixing system 
w i l l  be i n s t a l l e d  downstream o f  the C-103 breather f i l t e r ;  2) the breather 
valve on C-101 and C-102 w i l l  be closed; and 3) the above ground u n f i l t e r e d  
leak  paths w i l l  be sealed as required. 
predominant p o i n t  o f  emission i s  v i a  the mixing system on C-103. 
w i l l  be turned on and, by measuring t h e  pressure i n  the three tanks, t he  
optimum f l ow  r a t e  w i l l  be obtained. If the tanks are s u f f i c i e n t l y  " leak  
t i gh t , "  a negative pressure should be measu able. 

natural  breathing ra te .  
barometric pressure f luc tua t ions .  
h ighest estimated combined f low from a l l  f ac to rs  t h a t  would create a cond i t ion  
where the  tank pressure i s  greater than the  atmosphere causing tank vapor t o  
e x i t  a tank. These fac to rs  include t h e  Food Instrument Corporation purge a i r ,  
temperature buoyancy e f fec ts ,  and barometric pressure f luc tua t ions .  
argument i s  t h a t  by doing so these fac to rs  are negated and the predominant 
po in t  o f  emission i s  through the mixing system. 

The minimum average f low r a t e  allowed i s  56 l/min (2  cfm) as i d e n t i f i e d  
by a safety analysis performed on t h e  exothermic reac t ion  hazards o f  t he  
organic l i q u i d  l aye r  i n  C-103 (Postma, 1994). 

3.2 Procurement 

A l l  mater ia l  procurement w i l l  be i d e n t i f i e d  and accomplished i n  
accordance w i t h  UHC-CM-2-1, procurement Manual and Procedure s. 
procurements w i l l  be used only i f  t ime cons t ra in ts  on the i tem w i l l  exceed 
scheduled comni tments t h a t  may prolong an unsafe condi t ion.  

3.3 Test ing 

Prel iminary t e s t s  on ind iv idua l  components sha l l  be performed t o  
optimize design conf igurat ion.  
f i e l d  ATP a f t e r  i n s t a l l a t i o n ,  and an Operational Test Procedure (OTP). These 
formal t e s t s  w i l l  be accomplished i n  accordance w i t h  approved t e s t  procedures 
(see Section 9 . 0 ) .  

A f t e r  i n s t a l l a t i o n  a f i e l d  ATP w i l l  be performed. This ATP w i l l  v e r i f y  
the operation o f  t he  system and t h a t  the concentrations a t  the stack e x i t  are 
below the Consensus Exposure Standard (CES) as i d e n t i f i e d  by the TRP repor t  
(Mahlum, 1994). 
m i  1 estone. 

I n  t h i s  conf igurat ion,  the only 
The system 

I f  they are no t  and cannot 
be made so, t he  system w i l l  be set  a t  0.4 J /min (15 cfm) above the  average 

This i s  the estimated peak f l ow  r a t e  due t o  
In essence t h i s  f l ow  w i l l  simulate the 

The 

Emergency 

Formal t e s t i n g  w i l l  inc lude a shop ATP, a 

Successful completion o f  t h i s  ATP w i l l  s a t i s f y  the TPA 

A f t e r  completion o f  the f i e l d  ATP, an OTP w i l l  be performed which may 
take one t o  two months t o  complete. 
personnel w i l l  perform addi t ional  source, area, and personnel monitoring t o  
f u r t h e r  monitor the system's performance before re lax ing  safety requirements. 
Barometric pressure, f l ow  rate,  tank pressures, etc., w i l l  a lso be monitored 
t o  v e r i f y  performance cha rac te r i s t i cs .  The OTP w i l l  also attempt t o  es tab l i sh  
a system curve (i.e., negative pressure o f  each tank versus mixing system tank 
f l o w  r a t e  from 0 t o  40 cfm). 

During t h i s  OTP, I n d u s t r i a l  Hygiene 
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A f t e r  completion o f  the OTP, t he  system w i l l  be fo rmal ly  turned over t o  
Operations. 

3.4 Special Reviews 

Operational Readiness Review (ORR) p r i o r  t o  i n s t a l l a t i o n .  An ORR w i l l  a lso be 
required p r i o r  t o  f i n a l  turnover t o  Operations a f t e r  completion o f  the 
performance evaluat ion phase. This task  i s  l ess  than a Hazard Category 3 and, 
as such, t he  readiness review w i l l  be v i a  a p lan t  generated check l i s t .  
addi t ion,  a USQ determination w i l l  be performed i n  accordance w i t h  WHC-CM-1-3, 
Hanaaement Reouirements and Pr0cdu.ce.i , MRP 5.12. 

3.5 I n s t a l l a t i o n  

I n s t a l l a t i o n  w i l l  be performed v i a  work package documentation i n  accordance 
the Job Control System (YCS). 

3.6 laintenance/Operation 

Operation and maintenance o f  the system w i l l  be performed through 
approved tank f a r m  preventive maintenance and operation/maintenance documents. 

3.7 T ra in ing  

Maintenance and operat ion t r a i n i n g  w i l l  be performed p r i o r  t o  f i n a l  turnover 
t o  Operations. 

3.8 Tank Flow Rate Range 

above average natural  breathing rate. 
confidence i s  h igh  t h a t  t h i s  approval w i l l  be obtained. 

3.9 H e t r i c  Un i t s  

A l l  drawings, documents, and procedures w i l l  u t i l i z e  met r ic  u n i t s  i n  
t h e i r  development. Sof t  conversions from English u n i t s  t o  met r ic  u n i t s  (also 
known as standard in te rna t iona l  system o f  u n i t s  (SI)) sha l l  be implemented on 
t h i s  p r o j e c t  where p r a c t i c a l .  For example, pipes, tubing, f i t t i n g s ,  p l a t e  
sizes, wir ing,  panels, etc., w i l l  be t rue  English dimensioned components, but  
w i l l  be c a l l e d  out w i t h  i t s  equivalent metr ic dimension. English u n i t  
ca l lou ts .  i n  parentheses, w i l l  only fo l l ow  those SI un i t s  which are a t  
c r i t i c a l  locations, in te r faces  w i t h  Engl ish components, o r  where confusion may 
occur w i t h  them. 
Equipment t h a t  i s  r o u t i n e l y  label led,  sold, and i n s t a l l e d  by other than metr ic  
c a l l o u t s  w i l l  be de ta i l ed  on the drawings and spec i f i ca t i ons  by the common 
trade size ( l . e . ,  wi re  size, motor size, English sized fasteners, etc.) .  

Analog pressure gauges as we l l  as f l ow  measuring and sensing devices 
w i l l  have combination measurement u n i t s  ca l l ed  out, w i t h  the primary numbers 

Special reviews required include review by Safety Analysis and a f i n a l  

I n  

I n s t a l l a t i o n  w i l l  be completed by appropriate bargaining u n i t  s t a f f .  

I n s t a l l a t i o n  t r a i n i n g  w i l l  be performed p r i o r  t o  i n s t a l l a t i o n .  

The WOOE must approve o f  the operating range o f  0.4 ms/min (0-15 cfm) 
A i r  and Water Permit t ing has ind ica ted  

B i l l s  o f  mater ia l  w i l l  u t i l i z e  both u n i t s  where p rac t i ca l .  
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i n  S I  un i t s .  The pressure u n i t s  w i l l  be i n  centimeters o f  water (inches o f  
water) and/or k i lopascals (ps i )  as required. D i g i t a l  meters w i l l  be set  t o  
read i n  SI un i ts .  

3.10 Design Control 

The mixing system design sha l l  be con t ro l l ed  per WHC-CH-6-1, Standard 
foaineer ina Practices, EP-2.4, Rev. 3. 
This document w i l l  serve as the engineering work plan f o r  the mixing system 
assembly. 

w i l l  i d e n t i f y  any r e s t r i c t i o n s  o r  special  condi t ions attached t o  the  
fab r i ca t i on .  
on the  drawings. 

design engineer o r  designated representat ive (see engineering tasks). Changes 
sha l l  be made i n  red  i n k  on drawings and then signed and dated by the 
i nd i v idua l  making the change. I f  a drawing becomes i l l e g i b l e  o r  confusing due 
t o  the number o f  changes, t h a t  drawing sha l l  be replaced w i th  an updated 
version containing a l l  modif icat ions t o  t h a t  point .  

The system has f a c i l i t y  use po ten t i a l .  

The drawings w i l l  be i d e n t i f i e d  as "development cont ro l  . "  The drawings 

Mater ia l  requirements and inspect ion c r i t e r i a  w i l l  be c a l l e d  out 

Changes t o  f ab r i ca t i on  drawings w i l l  be made on ly  by the cognizant 

4.0 SYSTEM FUNCTIONAL PERFORMANCE DESCRIPTION 

The mixing system w i l l  consist  o f  a sk id  mounted mixing blower, draw 
tube/ventur i ,  and stack. 
f o r  reference only.  

4.1 Environmental Conditions 

See Figure 1 f o r  a design concept which i s  provided 

Condi tim 
Ambient A i r  
Temperature 

Ranae Rate o f  Chanqg 
-31°C t o  46'C 3°C (5.4'F) decrease i n  

(-23'F t o  . 20 minutes 
115'F) 4'C 17.2'FI increase i n  

' 60 minutes 
Re la t i ve  Humidity 15% t o  90% Neg l i g ib le  

Rain 

Snow, Sleet, Ha i l  

1.5 cm (.60 inch) per hour.maximum 

20 cm (8 inches) o f  snow maximum i n  24 hours 
w i t h  36 cm (14 inches) o f  snow maximum 
accumulation. Sleet and h a i l  account f o r  l ess  
than 1 percent o f  frozen p rec ip i t a t i on .  
Maximum ha i ls tone diameter i s  1 cm (3/8 
inches). 
d r i f t i n g  snow. Glaze occurs approximately 
s i x  days a year. 

The s i t e  i s  subject t o  blowing and 
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Blowing Dust (dust 
picked locally from 
surface and blown 
about in clouds or 
sheets) 

Restricts visibility up to 10 km (6 miles) or 
less. May completely obscure sky. Occurs 
approximately 10 times a year. Approximately 
24-hour duration for each occurrence. 

Solar Radiation 300 plus days direct sunlight per year 
Wind 129 km/hr (EO mph) (American National Standards 

Institute A58.1) 

4.2 

concentrations, and CES as identified by the TRP (Mahlum, et al., 1994). 

Vapor Rixing System Inlet Conditions (from tank) 

See Table 1 for a listing of the chemical compounds of concern, reported 

TemDerature, 27°C to 38'C 180'F to 1OO'F) 
Relative humidity, 100% 
Average natural breathing rate estimate, 141 l/min (5 cfm) (Claybrook, 
1991) ~ 

Maximum flow rate out of C-103 is calculated to be about 0.4 m3/min 
(15 cfm) above natural breathing flow rate (due to rapid decreases in 
barometric pressure). 

Ammonia and nitrous oxide are generated in the waste at a fixed rate. 
Therefore, at higher flow rates the concentration of these chemicals decrease 
proportionally. The organic chemicals, however, are evaporated from the 
organic layer and at these low flow rates are conservatively assumed to remain 
constant. 

4.3 Vapor Rixlng System Outlet Conditions 

Each chemical compound o f  concern shall be reduced in concentration to 
at or below its CES as identified by the TRP report (Mahlum, et al., 1994). 
Analysis will only be performed for those chemicals listed in the TRP report 
as being above the C E S .  This will satisfy the TPA milestone. However, to 
address odor concerns the concentrations shall be reduced even more to as low 
as reasonably achievable. 

The minimum required fresh air flow is determined by identifying the 
chemicals that have the highest ratio of reported concentration to its CES. 
For the generated inorganic gases, ammonla and nitrous oxide are reported to 
be present at essentially equal concentrations (304 ppm) and both have the 
same CES (25 ppm). A conservative goal is to reduce chemicals to one-half the 
CES. The minimum required mixing ratio for these gases then is 
304/(.5 x 25) = 24. 
concentration was obtained at a natural breathing rate of 141 l/min (5 cfm). 
Therefore a conservative minimum required fresh air flow rate for these gases 
is 141 l/min (5 cfm) times the minimum required mixing ratio, or 141 x 24 = 
3.4 m /min (120 cfm). This i s  true for any flow rate from the tank since 
amnonia and nitrous oxide are generated at a constant rate. 

A conservative assumption is that the reported 
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For the organic chemicals, the highest concentrat ion t o  CES r a t i o  i s  f o r  
Benzene ( 0 . 3  ppm : 0.1 ppm). The minimum required mixing r a t l o  i s  
0.3 / (0 .5  x 0.1) = 6. But since the concentrat ion f o r  organic chemicals i s  
assumed t o  remain constant, the minimum required fresh a i r  f l ow  r a t e  must be 
ca lcu la ted  a t  the maximum expected tank f l o w  rate.  
estimated a t  424 l /m in  (15 cfm) t 141 l /m in  (5 cfm) = 565 l /m in  (20 cfm). 
Therefore the minimum required f resh  a i r  f low r a t e  i s  565 l /m in  (20 cfm) x 6 - 
3.4 n?/min (120 cfm). 

To address odor concerns, a blower capable o f  producing 22.6 m3/min 
(800 cfm) o f  f resh  a i r  has been selected based on physical s ize  and e l e c t r i c a l  
power requlrements. See Table 1 f o r  r e s u l t i n g  mixed concentrat ions and 
comparisons t o  CES and odor thresholds assuming a tank f l ow  o f  141 l /m in  
(5 cfm). 
a l l  l e s s  than 2% o f  the CES. The ammonia and n l t r o u s  oxide are both a t  8% o f  
the CES. 

See Table 2 f o r  the same comparisons assuming a tank f l ow  o f  0.57 m3/min 
(20 cfm). For the organics, the mixed concentrations are a l l  less than 8% o f  
the CES. Since ammonia and n i t r o u s  oxide are generated a t  a f i x e d  rate,  the 
concentrat ions remain the  same as the 141 l /m in  ( 5  cfm) case o r  a t  8% o f  the 
CES. 

4.4 Design In te r face  

fo l l ow ing  categories: 
safety.  

The maximum f low i s  

For the organic chemicals o f  concern, the mixed concentrat ions are 

The design in te r faces  i d e n t i f i e d  f o r  the mixing system are o f  the 
hardware, funct ional ,  human fac to rs  engineering, and 

Hardware in te r faces  include those between the mixing system and the  
e x i s t i n g  breather f i l t e r  and t h e  ex i s t i ng  e l e c t r i c a l  power supply. 

Functional interfaces: 

Maintenance - Includes fuc t  connection t o  the e x i s t i n g  breather 
f i l t e r  o u t l e t  (Flanders 61 housing), and t o  s i t e  e l e c t r i c a l  power 
supply. 

Operation - W i l l  conslst  o f  mixing blower onloff switch and tank 
f l ow  r a t e / t o t a l  i z e r  l oca l  i n d i c a t i o n  and status l i g h t s .  Operations 
w i l l  be able t o  v i s u a l l y  determine from a distance i f  the  f resh  a i r  
f l o w  has decreased below a set p o i n t  f o r  some reason. 

Sampling - Includes vapor stream sample por ts  t o  a l low I n d u s t r i a l  
Hygiene and Health Physlcs personnel t o  perform per iod ic  conftrmatory 
sampling i f  required. 

Human fac to rs  engineering s h a l l  be applied t o  the func t iona l  in te r faces  
i d e n t i f i e d  above. The system s h a l l  be designed so as t o  minimize the 

'Flanders F i l t e r s ,  Inc., Washington, North Carol ina. 
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number o f  personnel and t ime required t o  perform operational, 
maintenance, and per iod ic  sampling functions. 

Safety in te r faces  include those f o r  the worker such as high temperature, 
pinch points, surface rad ioac t ive  contamination, and overexposure t o  
gaseous emissions from the mixing system. Also o f  concern i s  t he  impact 
on the  tanks due t o  l oss  o f  power o r  reduct ion i n  f resh  a i r  flow. 

I n d u s t r i a l  Hygiene has performed source monitor ing on a l l  po ten t i a l  leak  
paths i n  the past. A few leak  paths have been i d e n t i f i e d  on the cent ra l  
pump p i t  o f  both C-102 and C-103. Operations and engineering w i l l  
decide on a r e l i a b l e  seal ing method f o r  a l l  po ten t i a l  leak  paths and 
attempt t o  e l im ina te  these leaks. 

4.4.1 Breather F i l t e r  

e x i t  f lange (4-inch diameter, 150 lb.).  
The mixing system w i l l  be designed t o  connect w i t h  the  breather f i l t e r  

4.4.2 E l e c t r i c a l  

S u f f i c i e n t  power t o  supply a 2 horsepower, 230/460 v o l t  motor i s  

The design and construct ion o f  t h i s  equipment sha l l  comply w i t h  the 

required. E l e c t r i c a l  and equipment grounding w i l l  be required. 

requirements o f  National F i r e  Protect ion Agency (NFPA) 70. The spec i f i c  
app l i ca t i on  o f  t h i s  equipment requires t h a t  i t  be designed t o  func t ion  and t o  
be serviced i n  an exposed environment as previously defined. A l l  equipment 
sha l l  be su i tab le  f o r  t he  app l ica t ion  and sha l l  be l i s t e d  by an approved, 
n a t i o n a l l y  recognized t e s t i n g  1 aboratory. 

4.4.3 System Performance 

f i e l d  sampling o f  stack, by source sweeps o f  po ten t i a l  f u g i t i v e  l eak  paths, 
and by monitor ing pressure i n  the three tanks. However, i t  i s  no t  a 
requirement t h a t  a measurable negative pressure be a t ta ined i n  the tanks. 

Determining the concentrat ion o f  chemicals o f  concern a f t e r  mixing i s  a 
simple ca l cu la t i on .  The reported concentrat ion (C) i n  t h e  tank i s  d iv ided by 
the mixing r a t i o .  The mixing r a t i o  i s  the f resh a i r  f l o w  r a t e  (Q,) d iv ided by 
the tank f l ow  r a t e  (Qt). The equation i s  C/(Q,/Q,). To i l l u s t r a t e ,  the 
concentrat ion o f  ammonia a f t  r mixing, given a tank f l ow  o f  141 l /min (5 cfm) 
and fresh a i r  f low o f  22.6 3 /min (800 cfm), would be 1.9 ppm 
[304 ppm/(800/5)]. The CES o f  ammonia i s  25 ppm and the odor detect ion l e v e l  
i s  17 ppm (see Table 1). 

A conf i rmat ion  o f  the mixed concentrat ion can be obtained by c o l l e c t i n g  
f i e l d  samples from the  stack downstream o f  the drawtube/venturi. 
requ i re  l i m i t s  o f  de tec t ion  i n  the ppm range and can be obtained using hand- 
he ld  r e a l  t ime instruments. Grab samples f o r  labora tory  analysis can a lso  be 

System performance can be v e r i f i e d  i n  several ways: by ca lcu la t ion ,  by 

This w i l l  
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taken. A sample p o r t  w i l l  be provided w i t h  a 1/4" Swageloke' tube f i t t i n g  
and cap on the  o u t l e t .  

How we l l  f u g i t i v e  leak  paths can be sealed can be evaluated by: 
1) performance o f  i n d u s t r i a l  hygiene source monitoring (source sweeps) dur ing 
a f a l l i n g  barometer, 2) monitoring tank pressures o f  the three tanks, and/or 
3)  comparison o f  the mixing system tank f low r a t e  ( f low out) w i t h  i n l e t  flow. 

4.4.4 Radioactive Par t i cu la te  Sampl ing 

v i a  a new three-way valve on the breather f i l t e r .  An e x i s t i n g  mobile sampler 
w i l l  be used t o  p u l l  samples from a normally capped 2-inch diameter male 
threaded connection. Mobile samplers are ava i lab le  on s i t e  but a 4-inch 
f i l t e r  holder w i l l  have t o  be procured. This sampling can be performed 
without i n t e r r u p t i o n  o f  the mlxing system. 

4.5 Instrumentat ion and Control 

w i l l  i n te r face  w i t h  the mixing system status l i g h t s  i n  the  fo l low ing  manner. 

Per iod ic  confirmatory sampling (about once per year) w i l l  be performed 

Instrumentation w i l l  consist  o f  a f resh a i r  f l ow  o r  pressure switch t h a t  

Red l i g h t  - 

Green l i g h t  

Fresh a i r  f l ow  i s  above the  set p o i n t  (normal 
condi t ion).  

- Fresh a i r  f l o w  i s  below the set p o i n t  (abnormal 
condi t ion).  

No l i g h t  - Power i s  o f f .  

Local i nd i ca t i on  o f  tank exhaust f low r a t e  and a tank  f l o w  t o t a l i z e r  
w i l l  be required. 
required i n  the fu tu re .  

and Technology. 

b l  ower . 
4.6 Mater ia l  Select lon 

A l l  mater ia ls w i l l  be selected appropriate f o r  the intended app l ica t ion  
and environment. Design l i f e  i s  10 years. 

4.7 Tank Vapor Condensate 

p r i o r  t o  enter ing the mixing stack. The stack v e l o c i t y  o f  approximately 
2,500 fpm w i l l  most l i k e l y  prevent any s i g n i f i c a n t  accumulation o f  condensate 

Extra contacts w i l l  be provided f o r  remote monitor ing i f  

Instrumentation s h a l l  be traceable t o  National I n s t i t u t e  o f  Standards 

Control o f  the system w i l l  be simply an on /o f f  switch o f  t he  mixing 

Consideration s h a l l  be given t o  the po ten t ia l  f o r  tank vapor t o  condense 

- 
'Swagelokm i s  a reg is te red  trademark o f  Crawford F i t t i n g  Company. 

10 

A-63 



RPP-22171 Rev 0 

HHC-SD-VM-ETP-115 
REV 0 

i n  the  bottom o f  the stack o r  skid. The main concern i f  vapors were t o  
condense Is t h a t  the condensate may accumulate on the s k i d  and cause an odor 
inc ident .  

4.8 T ranspor tab i l i t y  

t ransport ing.  I t  s h a l l  also be capable o f  being moved by f o r k l i f t  o r  crane. 

4.9 Design V e r i f i c a t i o n  

accordingly per WHC-CM-6-1, EP-4.1. Approval designator w i l l  be ESQ. 

The stack sha l l  be capable o f  being disassembled t o  f a c i l i t a t e  

V e r i f i c a t i o n  o f  the design o f  t he  mixing system w i l l  be documented 

5.0 ORGANIUTIOIUL RESPONSIBILITIES 

L is ted  below are tasks assigned t o  each organization involved i n  the 
p ro jec t .  
inc lude a l l  areas o f  r e s p o n s i b i l i t i e s  t h a t  may be impl ied by the s p e c i f i c  
task. 

5.1 Customer 

The items l i s t e d  are the major a c t i v i t i e s  f o r  each group and may not 

tomer: Jw Osborne 

The Customer f o r  t h i s  p ro jec t  i s  Je r ry  Osborne who i s  the  program 
manager f o r  the Vapor Issues Resolut ion Safety Program. The Customer w i l l  
have ove ra l l  inpu t  on the  requirements and d i r e c t i o n  f o r  t he  mixing system. 
The Customer w i l l  provide funding and scheduling requirements f o r  the 
a c t i v i t i e s  and perform the ORR before i n s t a l l a t i o n  and before turnover t o  
Operations. 

5.2 Responsible Manager and Engineer 

The Responsible Manager has ove ra l l  r e s p o n s i b i l i t y  i n  implementing the 
design and i n s t a l l a t i o n  o f  the mixing system. A l l  other organizations w i l l  be 
responsible t o  the  Responsible Manager and Engineer. The fo l l ow ing  are the 
major tasks o f  t he  Responsible Manager and Engineer. 

5.2.1 

5.2.2 

5.2.3 

Provide p ro jec t  management, coordination, and d i r e c t i o n  on the mixing 
sys tem . 
Overal l  p ro jec t  scheduling and budget development. 

Overal l  design review o f  t he  mixing system and s i t e  work. 
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5.2.4 Prepare the ETP. 

5.2.5 

5.2.6 

5.2.7 

5.2.8 

5.2.9 

5.2.10 Provide mechanical support on the program. 

5.2.11 Provide comment resolut ion,  input, and support dur ing  design reviews 

5.2.12 

5.2.13 

5.2.14 

5 . 3  

Support and provide input  t o  the environmental and safety assessment 
i nd i v idua ls  w i t h  t h e i r  tasks. 

Provide lead on design review o f  the mixing system. 

Ass is t  i n  system ATPs and system turnover ABU. 

Provide input  on s i t e  work design, as required. 

Provide coordinat ion w i t h  other tank a c t i v i t i e s  t i e d  t o  the mixing 
system. 

on the mixing system. 

Provide lead coordinat ion and d i r e c t i o n  dur ing tes t i ng  and f i n a l  
turnover o f  the mixing system. 

Provide func t iona l  design c r i t e r i a  f o r  the mixing system t o  the  ETP. 

Provide requ i red  documentation as i d e n t i f i e d  i n  the ABU check l i s t .  

Provide and lead ATP documentation. 

Lead Design and Test Engineer 

The Lead Design and Test Engineer i s  responsible f o r  the d e t a i l  design 
f a b r i c a t i o n  and t e s t  o f  t he  mixing system and sha l l  provide comment 
resolut ion,  input,  and support dur ing design reviews on the mixing system. He 
i s  a lso  responsible t o  perform development cont ro l  as described i n  
Section 3.10. 

5.4 E l e c t r i c a l  Support Engineer 

ngineer: RE Merriman (E lec t r i ca l  Eng inwr ing)  

The E l e c t r i c a l  Support Engineer w i l l  provide e l e c t r i c a l  support on the 
sk id  mounted mixing system and s i t e  e l e c t r i c a l  power supply design. 

5.4.1 Ass is t  i n  i d e n t i f y i n g  appropriate e l e c t r i c a l  design codes. 

5.4.2 Provide e l e c t r i c a l  design support on the p ro jec t .  

5.4.3 Responsible f o r  i n te r fac ing  w i th  associated a c t i v i t i e s  and 
organizations. 
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5.4.4 

5.4.5 

Provide comment resolution, input, and support during design reviews 
on the mixing system and site electrical systems. 

Provide design, guidance, and direction on site work design and 
installations as required. 
as needed. 

Develop Engineering Change Notices (ECNs) 

5.4.6 Coordinate testing and final turnover of electrical systems. 

5.5 Equipment Testing Engineer 

1 Equipment Testing Engineer: PV Heeuwsen (Equipment Testtng Laboratory) 

The Equipment Testing Engineer shall be responsible to provide 
facilities (305 Building), technicians, and fabrication support as required 
for preliminary testing, fabrication, and functional shop tests. He will also 
prepare both the shop and field ATP's. 

5.6 East Tank Farms Ventilation Systems Engineer 

The East Tank Farms Ventilation Systems Engineer will provide all 
required support on the task. 

5.6.1 Responsible for interfacing with associated activities and 
organizations. 

5.6.2 Provide comment resolution, input, and support during design reviews 
on the mixing system if required. 

5.6.3 Will be the cognizant engineer for the system after the evaluation 
phase is complete and the system has been turned over to Operations. 

5.7 Instal 1 ation/Acceptance Engineer 

The Installation/Acceptance Engineer will be responsible for the field 
work plans and/or JCS documentation for installation of the mixing system jn 
the tank farm. The following are the major responsibilittes of this engineer 
and may not be all inclusive. 

5.'7.1 Provide all required procedures for maintenance, craft personnel, and 
operators for installatlon and operation of the mixing system in the 
tank farm. Characterization Equipment Development will provide 
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5.7.2 

5.7.3 

5.7.4 

5.7.5 

5.7.6 

operat ion and preventat ive maintenance requirements, and recommended 
spare pa r t s  l i s t  and funding. 

Provide input, reviews, and approval on such a c t i v i t i e s  as the 
design, t r a i n i n g ,  operating, maintenance, and sa fe ty  documents f o r  
the mixing system. 

Ac t  as the cognizant engineer, on behalf o f  East Systems Engineering, 
as the  design author i ty,  and customer f o r  Plant Engineering for a l l  
structures,  systems, and equipment provided by t h l s  p ro jec t .  

Responsible f o r  providing engineering i npu t  t o  the preparation, 
planning, scheduling, and performance o f  the JCS work packages i n  the 
tank farms. 

W i l l  help de f ine  what i s  required f o r  p a r t i a l  and f i n a l  ABU forms. 

W i l l  accept primary engineering r e s p o n s i b i l i t y  f o r  the mixing system 
provided by t h i s  p ro jec t  a f t e r  i n s t a l l a t i o n  and dur ing performance o f  
the OTP. A f t e r  completion o f  the OTP, the system w i l l  be turned over 
t o  East Tank Farms Ven t i l a t i on  Cognizant Engineer. 

5.8 Q u a l i t y  Control Engineer 

The Q u a l i t y  Control Engineer w i l l  ensure compliance. 

5.8.1 

5.8.2 Provide design review, comment resolut ion,  input, and support dur ing 

5.9 I n d u s t r i a l  Safety Engineer 

Review and approve documentation provided by t h i s  work inc lud ing  t h i s  
ETP, design, ATP, etc. 

design reviews on the mixing system. 

I I n d u s t r i a l  Sa fe ty  Engineer: JA Harvey (TWRS I n d u s t r i a l  HellthlSafety) 1 
The I n d u s t r i a l  Safety Engineer w i l l  be the  main safety contact and i s  

responsible f o r  ensuring t h a t  the mixing system meets a l l  appl icable sa fe ty  
codes and standards. This pos i t i on  w i l l  i n te r face  w i t h  other sa fe ty  
organizations such as I n d u s t r i a l  Hygiene, F i r e  Protect ion,  Nuclear, and 
Radiat ion Control as required. 

5.9.1 Provide input  t o  documentation such as design and ATP as required, 
i nc lud ing  applicable safety codes and standards. 

5.9.2 Review and approve documentation provided by t h i s  work inc lud ing  the 
t h i s  ETP, design, ATP, etc. 
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5.10 Environmental Cornpliance Engineer 

The Environmental Compliance Engineer w i l l  ensure compliance w i t h  
environmental regulat ions.  

5.10.1 

5.10.2 

5.10.3 

Review and approve documentation provided by t h i s  work inc lud ing  the 
design, ATP, e tc .  

Provide design review, comnent resolut ion,  input, and support dur ing 
design reviews on the mixing system. 

Provide appropriate environmental documentation. This includes 
preparing a documented plan and conducting an independent assessment 
o f  operational readiness, w i t h  respect t o  environmental protect ion,  
and v e r i f y i n g  t h a t  a l l  requ i red  environmental documentation i s  i n  
place r e l a t i v e  t o  t h i s  task i n  accordance w i th  WHC-CH-1-5, Standard 
ODeratina Practices, Section 1.2, "Operational Readiness Reviews.' 

5.11 Enviromental  P e r n i t  Englneer 

n t a l  Permit Engineer: CE Swa [Air L Water Permit t ing) 

The Environmental Permit Engineer w i l l  provide support i n  obtaining the  
necessary permit documentation. This approach has been presented t o  the 
Washington State Department o f  Health who approved the concept and a tank f low 
range between 0 and 425 l / m  (15 cfm) above the average natural  breathing r a t e  
as required. The Washington State Department o f  Health d i rec ted  t h a t  per iod ic  
conf i rmatory measurement o f  rad ioac t ive  pa r t i cu la te  emissions i s  required only 
i f  a constant f l o w  above the average breathing r a t e  i s  pu l l ed  from the tank. 
A continuous record sampler i s  no t  required. A i r  & Water Permit t ing w i l l  
submit a request t o  the WDOE t o  al low an operating range o f  425 l / m  (15 cfm) 
above the average na tura l  breathing ra te .  This request i s  being made i n  case 
unforseen f i e l d  condi t ions make it des i rab le  t o  operate a t  a constant f l ow  
r a t e  above the natural  breathing rate.  

5.11.1 

6.11.2 Provide comment resolut ion,  input, and support dur ing  design reviews 

Prepare appropriate documentation and in te r face  w i t h  appropriate 
regulators.  

on the mixing system i f  required. 

15 

A-68 



RPP-22171 Rev 0 

WHC-SD-UM-ETP-115 
REU 0 

5.12 National Envlronmental Po l i cy  Ac t  (NEPA) 

NEPA Services has reviewed the concept and has issued a l e t t e r  
i n d i c a t i n g  t h a t  i t  does no t  requ i re  add i t iona l  NEPA review. This l e t t e r  i s  
s t i l l  v a l i d  although the concept described i n  t h i s  ETP i s  s l i g h t l y  d i f f e r e n t  
than t h a t  described i n  the l e t t e r .  

5.13 Safety Assessments Engineer 

The Safety Assessments Engineer w i l l  perform a USQ Safety Evaluation. 

5.14 operat ional  Readiness Review Engineer 

Operational Readiness Review Engineer: SJ Oechter (TYRS Plant)  

Prel iminary d i r e c t i o n  i s  t h a t  t h e  ORR w i l l  consist  o f  a memorandum o f  
understanding t o  the U.S. Department o f  Energy, Richland Operations Of f i ce ,  
s t a t i n g  t h a t  the hazards w i l l  have been evaluated per the USQ and appropriate 
approvals from regulators are being obtained. Prel iminary ind ica t ions  are 
t h a t  t h i s  task i s  less  than hazard category 3 and as such the  readiness 
assessment w i l l  be v i a  a p lan t  generated check l i s t .  

5.15 TWRS Operations Support 

TWRS Operations Support w i l l  provide Operations support on the  mixing 
system dur ing i n s t a l l a t i o n  and w i l l  be the end user o f  the system. 

5.15.1 

5.15.2 

Provide input  and reviews on the mixing system designs t o  determine 
s i t e  adequacy and in te r face  problems i n  the tank farms. 

Responsible f o r  i n s t a l l a t i o n  o f  the mixing system. This may include 
i n s t a l l a t i o n  o f  a l l  a n c i l l a r y  components as we l l  as w i r i ng  and p ip ing  
needs. 

Provide resources t o  complete the work packages and f i e l d  
i n s t a l  1 at ions, as required. 

5.15.3 

5.15.4 W i l l  assume ownership o f  the mixing system a t  turnover. 

5.15.5 With engineering's assistance, w i l l  i d e n t i f y  a seal ing method and 
seal u n f i l t e r e d  leak paths i n  C-101, C-102, and C-103. 
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5.15.6 

5.16 TWRS Industrial Hygienist 

WI l l  add to operators routines a regular check o f  the mixing system 
to ensure proper operation. 

Senior Industrial Hygienist assesses employee exposure by interpreting 
monitoring results, makes decisions on ability of engineering controls to 
control worker exposures, and makes recommendations to management on need for 
engineering controls and personal protective equipment. 

5.17 ABU Requireaents 

This section will describe the turnover requirements on this program 
prior to final acceptance of the mixing system. The following table from the 
ABU document is included to identify tasks to be completed and responsible 
individuals. A final ABU will be prepared upon final turnover to Operations. 

6.0 SCHEDULE 

The mixing system will be available for installation by April 30, 1995, 
and installation will be completed by May 15, 1995. 
after installation, followed by the OTP. Completion o f  the ATP will serve as 
meeting the requirements o f  TPA Milestone No. M-40-07. See separate schedule 
for detai 1 s. 

The ATP will be performed 
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7.0 COST ESTIMATE 

Task Responsible Organization 

Responsible Manager and 
1. Pro jec t  Lead Engineer 

2. Mixing System Characterization 

3 .  Mixing System 

Design/Analysis Equipment Devel opment 

Fabr icat  ion  306 Bu i l d ing  

E l e c t r i c a l  Support 
4. E l e c t r i c a l  Design Engineer 

5. I n s t a l l a t i o n  Crafts, Operations, etc.  

6. Safe ty lhv i ronmenta l  Sa fe ty  and Environmental 

7. Environmental Permit Environmental Permits 

Assessments Organizations 

Funding R e q W s  

s80,000.00 

50,000.00 

30,000.00 

10,000.00 

20,000 .oo 

10,000 .oo 
10,000.00 

8. I n d u s t r i a l  Safety 
Support I n d u s t r i a l  Safety 10,000.00 

9. I n d u s t r i a l  Hygiene 
Support I n d u s t r i a l  Hygiene 50,000.00 

8.0 QUALITY ASSURANCE 

Q u a l i t y  Assurance requirements f o r  a c t i v i t i e s  def ined w i t h i n  the defined 
scope o f  work s h a l l  be i n  accordance w i t h  the U.S. Department o f  Energy, 
Richland Operations O f f i c e  Order 5700.6C, and WHC-CM-4-2, Qua l i t v  Assurance w. These documents meet the American Soclety o f  Mechanical Engineers 
(ASME), Q u a l i t y  Assurance Program Requirements f o r  Nuclear F a c i l i t i e s  (ASME 
NQA-1) as the q u a l i t y  standard f o r  t h i s  work. The overa l l  system being Safety 
Class 3, a graded approach towards the  Qual i ty Assurance s h a l l  be fmplemented 
t o  be cost e f fec t i ve .  The main i n t e n t  i s  t o  provide assurance t h a t  the 
f a c i l i t y  and equfpment are adequate t o  meet task requirements; t he  prepared 
plans and spec i f i ca t ions  adequately s ta te  Q u a l i t y  Assurance requirements; 
f a b r i c a t i o n  and construct ion are performed i n  accordance w i t h  the design; and 
t e s t s  conf i rm the adequacy o f  design and the q u a l i t y  o f  construct ion and 
manufactured components, where appropriate. 
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The f i n a l  assembled system w i l l  be tested t o  the requirements o f  i t s  
approval designator and safety class. Therefore, f o r  t he  i nd i v idua l  
components, i f  purchased as commercial grade, the ATP can be t rea ted  as 
dedicat ing them f o r  the system, although such dedicat ion i s  no t  mandatory f o r  
Safety Class 3 systems. 

9.0 APPROVAL DESIWATOR 

Approval Designator ESP appl ies t o  the mixing system design, w i t h  
Designator SQ f o r  overa l l  work scope o f  the mixing system i n s t a l l a t i o n  on 
C-103. 
w i l l  have approval designator SQ. The shop ATP w i l l  have a Q designator. 
Prel iminary t e s t i n g  designator i s  no t  appl icable. 

ECNs o r  drawings re la ted  t o  the e l e c t r i c a l  power supply requirements 

10.0 SAFETY CLASS 

The overa l l  sa fe ty  c lass o f  t h i s  system i s  Safety Class 3. 

The safety func t ion  performed by t h i s  system i s  t o  p ro tec t  t he  f a c i l i t y  
worker from being overexposed t o  passive emissions from tank C-103 which i s  a 
passively ven t i l a ted  tank, It i s  t o  be i n s t a l l e d  downstream o f  the e x i s t i n g  
passive breather f i l t e r .  Fa i l u re  o f  t h i s  system t o  provide t h i s  func t ion  may 
r e s u l t  i n  a f a c i l i t y  worker w i t h i n  the  immediate v i c i n i t y  t o  be overexposed t o  
passive emissions. The status l i g h t s  w i l l  provide visual  i nd i ca t i on  from a 
safe distance tha t  the system i s  func t ion ing  properly. Therefore, the f low 
switch/status l i g h t  c i r c u i t  i s  Safety Class 3. A l l  other components are 
Safety Class 4. 

C-101 i s  not a watch l i s t  tank. 

C-102 I s  on the organic watch l i s t  tank and i s  cu r ren t l y  being pumped. 

C-103 i s  on the organic watch l i s t .  I t  i s  no longer a USQ tank. I t  has 
been determined t o  be NFPA Class IIIB, which i s  the l e a s t  flamnable class 
(Postma, 1994). 
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TABLE 1 
C-103 VAPOR TREATMENT SYSTEM 

ENVIRONMENTAL AND WORKER IMPACTS 



TABLE 2 
C-103 VAPOR TREATMENT SYSTEM 

ENVIRONMENTAL AND WORKER IMPACTS 
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S ~ I I ~ G T O ~  NCDC 1971 -2000 Monthly Normals 
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I999 1991 1992 1987 1992 I992 1998 1977 1990 I98X 19911 1974 1998 Yca . I lidhest 
O<A rrced 

23.9 34.4 51.4 61.6 65.9 75.9 80.9 .3 27.3 23.9 

1979 1989 1993 1975 1977 1991 1993 1976 1085 1981 1985 1985 1979 

34.3 39.6 47.2 54.3 61.7 68.7 75.2 74.7 65.7 54.1 43.1 35.2 54.5 

Yc:1r 1 i)west 
Of; rrred 
Mzm feniperature 
(F t 

42.8 44.1 51.0 5 '9 66.1 73.8 82.1 7 .5 41.5 2.1 
I . . . . . . . . . . . . . .  

1990 1991 1983 1987 1993 1992 1998 1977 1990 1%8 1990 I999 1998 Y W  liighesr 
Occtrrrcd 

.5 26.9 42.2 49.5 56.5 64.5 69.1 7 .7 23.1 18.5 

1979 1989 1993 1982 1977 1991 1993 1995 1985 1984 1985 I985 1979 k ' w  1  west 
C)\,:zutred 

613.5 43. m 
I 37.4 36. 41.0 46.6 53. ~ ~ ~ n ~ r ~ t i i r p  Fj .................. 

1977 1998 1988 1 19% 

I 13.2 19.3 32.7 36.0 45.5 50.8 57.3 56.0 

1979 1989 IPS5 19 

1.05 0.79 9.71 0. 

I 2.26 1.60 1.73 1.58 1.76 1.21 1.50 1. 1 3.47 3.47 
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currcd 197 

reeDays 954. 712. 552. 326. 142. 32. 5. 4. 

ree Days 0. 0. 0. 3. 39. 142. 318. .305. 1 . 0. 909. 

ionnl Climate Center, 

. / / ~ ~ w . w r ~ c . d r i  .edu/cgi -bin/cliNOR C~C200O,pl?wakenn 5/28I~QO4 
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....... .. .............. ENOINEERINO CHANOE NOTICE 

?. ECN Category 3. Originator's Name, Orsanization, MSIN, 3a. US0 Required? 
(mrk one) ard Telephone No. 

4. Date 

Supplaental 
Direct Revision I1  
Change ECN [I 
T m r a r v  11 

May 8, 1995 

7. Approval Designator 

RB Conrad; Charact. Equipment [XI 1.9 [I NO 

(75220); H5-09; 376-7299 
5. Project Title/No.lWark Order No. 6. El&./SyS./FaC. NO. 

standby Supersedure ' I1 I1 
CancellVoid 

I H-2-73343, sht 1, Rev 3 
OH-2-90718, sht 1, Rev 7 
*H-2-90718. sht 2. Rev 2 I 

SQ Tank Vapor Mixing System 241-C-103 
8. D o e k n t  rvlbers Changed ty this ECN 9. Related ECU Yo(r). 10. Related PO No. 

(includer sheet no. ad rev.) 

I 0H-2-73948: sht  1: Rev 5 I 

I la .  Modlfication Uork 

[x] Y e s  ( f i l l  out Elk. 

[ ]  No (NA Elks. l lb ,  

llb. Uork Package 
NO. 

231 65 
l l b )  2E-95-3SL 
I l r  I ld )  

11s. Modification Uork Ccnplete l ld .  Restored t o  Original C d i -  
t i on  (leup. or stadby ECN anly) 

NA 

Cog. Engineer Signature & Date Cog. Enaineer signature L Date 

12. DescriDtion oFChangt 

14. Dis t r ihYt im (irvlude nm.  MSIN. and no. of coplet) 
E. A. Barnes n5-09 (1) RE Merriman E627 (1) SR Pierce S5-05 (1) 
D. C. BoaW 51-57 (1) G. N. Hanaon 55-01 (0 AE Ullder R l - 5 1  (1) 
D. E. Boners 56-01 (1) n. N. ls lm R3-08 (5) 
R. 8.  Conred H5-09 (1) 1. D. Rakestran 55-05 (1) 
UD Vanrierzarden 52-24 (1) J. E. Yells s5-05 (1) 
S37I-I  ss-sq 5l-R 20 m-00 

5 Ty-30 z p F 7  Ta-ob 

ETN-94-0167 

241-C-103-R-2 12" VENT PORT AIR FILTER WITH v n m  MIXIHG SYSTEM PER H-2-90718 

1. Revise the NOZZLE S RISER SCHEDULE on drawing H-2-73343 as follous: 

SHTS 1 AND 2. 

RISER ND. IDENTIFIWU PEFERENCE AND C(*IENTS 

RELEISE S T W  

OFFICIAL RELEASE 
BY WHC 

DATE my 11 1995 

8. Revise H-2-73343 sht 1, ( isolat ion drug) 8% shown m p g e  5 of th is  ECN. 

3. Revise H-2-90718 sht 1 as h o r n  an p g e  3 and 4 of th is  ECN (add t o  notes and material l i s t ) .  

4. Revise H-2-90718 sht 2 as shorn on p s e  6 of th is  ECN ( i rs ts l la t ion  details). 

5. Revise H-2-73957 sht 1 as shoun on page 7 of th is  ECU (e l i c t r i ca l  instai lat ionl.  

6. Revise H-2-73948 sht 1 as shorn on page 8 of th is  ECH (connectim t o  e lect r ica l  power source). 

An US0 Evaluation has bean ccnpleted and d o c m t a d  under US0 Tracking N l n b c r  TF-95-0022. rev 1 and by internal nenvl # ffl100- 
UCF-95018 frm U. G. Farley t o  S. R .  Callauay. Construction notes are provided an page 9 (not t o  be incorprated in  
drawings). 

13.. Justi f icat ion (mark anel 

Criteria Change [ ] Design lnprwcnmt [ X I  Envi romnta l [ ]  Fac i l i t y  Deactivation[] 

AS-Fovd 11 Fac i l i t y  Cowt.[] const. Error/misPion[ ] Design Error/mission[ ] 
13b. J m t i f i c a t i m  Details 

The i n o t a l l a t i m  and use of the Vapor Treatment System U i l L  reduce the concentrations of noxious vapors so that work 
u i th  in the tank l a m  can safely be done u i t h  out respiratory protection. 
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Page 2 of  9 
ENGINEERING CHANGE NOTICE 

1. ECN tusa no. frm Po. 1) 

620758 

18. change I-ct Revleu: Indicate the related d o c m t s  (other than the engineering documents i den t i f i ed  cn Side 1) 
that u i l l  bc affected by the change described in  Block 12. Enter the affected d o s u m t  nurkr in  Block 19. 

15. Design 16. C o s t  lapact 
ENGINEERING CONSTRUCTION Ver i t icat ion 

R e w i r e d  

[I 
E1 
[I * 

[ I  
El 
E1 
[I 

El 
[ I  
[ I  
[ I  
[ I  
[I 
[ I  
r i  

11 

17. S c h d l e  l qac t  (days) 

L 1  I J  11 
19. Other Affected Docmnts: (NOTE: Docunents l i s t e d  h l o u  W i l l  Mt be revised by th i s  ECN.) Signatures belou 

indicate that the signing organizsticn has h e n  no t i f i ed  of  other affected docuants l i s t e d  bclou. 
D o c m t  Yunber/Revision Docurmt Nmbrr/Ravirion D o w n t  Nurber Revision 

6-TF-157 Rev 0, Change 0 

SD-RE-TI453 Rev 5 

6-TF-157-C 
6-TF-157-QC 

TF-OR-EF-C-D 

20. Approvals 

Signature Date Signature Date 
ARCHlfECT-ENGINEER 

Orleinator RB conred 

Independent Revi DEPARTMENT OF ENERGY 
M) Vanderzarded 

Signature or a Control N h r  that 
tracks the Approval Signature 

A-83 
A-7WO-013-3 (11194) GEF096 
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620758 ENGINEERING CHANGE NOTICE CONTINUATION SHEET Page of 

VAPOR TREATMENT SYSTEM INSTALLATION 

Reference Drawings : 
H-14-100290 H-14-100291 H-14-100293 H-14-020113 
H-14-030113 H-2-92087 ECN 615580 

ADD THE FOLLOWING NOTES TO H-2-90715, SHT 1. 

21. Apply heat trace from the inlet to PN 32 of the Vapor Mixing System (H-14-100290) to 
the inlet of the 61 Filter Housing, PN 5 (H-2-90718) using the following criteria. 

A. Use self-regulating heating cable rated at 5 Watts/foot. 

B. Spiral wrap the 2" piping/flex duct with 2.4' to 3' of heating cable per foot of 
pipe (2-3/4" to 3-3/4" pitch). 

C. Use 18' to 24' of heating cable around the GI Filter Housing (4 to 5 wraps). 

D. Use a power connection kit to connect power to the heat trace at the Vapor Mixing 
System. 
and indicate 'energized". 

Use a connection kit with pilot light to terminate the heat trace circuit 

E. Mount pilot light in an easy to see location. 

22. After installation of the heat trace, insulate per the following instructions. 

A. Insulate the exterior of the G1 Filter Housing with Armaflex I1  sheet insulation, 2" 
thick. 

6. Insulate the piping/flex duct/valves from the G1 Filter Housing to the inlet to PN 
32 of the Vapor Mixing System (H-14-100290) with Armaflex I1  sheet or pipe 
insulation, 1' thick. 

C. Secure all insulation joints with Armstrong 520 adhesive. Apply in accordance to 
manufacturer's recommendations. 

D. Use aluminum bands as needed to hold the insulation in place. 

E. Finish the weather exposed surface of all insulation with Armstrong standard white 
Armaflex Finish. Apply in accordance to manufacturer's recommendations. 

F. The insulation shall not interfere with the removal o f  access doors (G1 Filter 
Housing), or the operation of valves, or DOP and sample ports, or the maintenance of 
electrical equipment, or the visibility of the heat trace pilot light. 

A-7320-036.2 (11/88) (EF} GEF094 
Engineering Change Notice Continuation S e 3-81 
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I .. '620758 ENGINEERING CHANGE NOTICE CONTINUATION SHEET Page of 

WAS: SEE H-2-73343 SHT 1, REV 3 
IS: SEE BELOW 

7 NEW CONDUIT 

k--\ 

RISER # 2--/ NOTE: F I E L D ' T O  SUPPLY 
VALUES FOR DIMS 'A' & 
'B' AFTER INSTALLATION. 

JV / I 
/ 

24 
/ 

I 
\ T \ 

\ 
-C-103 \ 
n r b /  

VAPOR MIXING  SYSTEM-^ 

A-7320-036.2 (11/88) (EF) 6EF094 
Engineering Change Notice Continuation Sh e 

%-ti5 
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1. ECN I 620758 ENGINEERING CHANGE NOTICE CONTINUATION SHEET 
of 

.. 
ADD TO H-2-90718 SHT 2 

(CLOUDED AREAS CHANCED) 

A-7320-036.2 (11/88) {EF) GEF094 
Engineering Change Not ice  Continuation Sheet 

A-87 
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1. ECN 

I. 95 I 5”“ 2578 
620758 ENGINEERINQ CHANGE NOTICE CONTINUATION SHEET Page , ol 

WAS: SEE DWG. H-2-73957 

IS: SEE BELOW 

ECN 620758 

ELEVATION 

A-7320-036.2 (11/88) (EF} GEF094 
Engineering Change Notice Continuation Sheet 

A-88 
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1 -620758 ENGINEERING CHANGE NOTICE CONTINUATION SHEET Page o, 

NOTE TO DRAFTSMAN: 
drawings. 
instructions. 

1. At riser 2 o f  241-C-103 remove and dispose of the carbon adsorbers, connecting piping and 
breather filter insulation/heat trace if not already done. 

2. Field locate concrete base (H-14-100291) near Riser 2 o f  tank 241-C-103 and the 
termination of the new electrical conduit (ref. ECN 615580) approximately as shown on 
page 5 of this ECN (dimensions A & B are approximately 2'). Provide field location data 
requested. Mount the Vapor Mixing System (H-14-100290-010) and orient it so that the 
pipe from the vent stack runs in the north-south dlrection and that the connection point 
for the vent gas flex-hose is south of the stack. 

3. Extend conduit P 68 (P 69 is a spare) using rigid galvanized conduit or seal tight from 
its termination near grade level to connect to the junction box on the Vapor Mixing 
System at JBX-1. Pull wires [4 - #10 THHN, (3 phase wires black color coded per NEC. 1 
ground wire green)] through conduit P 68. Connect wires to the existing circuit breaker 
#E6 in the Distribution Center (ECN 615580) and to the Vapor mixing system with wire 
nuts. Route ground wire so that it is not a tripping hazard, per H-14-100292. Ground 
the Vapor Mixing System to Riser 2 with an approved clamp (H-14-100292). Verify ground 
connection. Installation shall be per National Electrical Code. 

(remove existing elbow, re-use existing nipple). 

Construction notes only. Do not incorporate the following notes into - These notes are meant to be a guide for the more detailed work package 

4. Connect Vapor Mixing System to the outlet o f  the vent filter per page 6 of this ECN 

5. Heat trace and insulate per notes 21 and 22. 

6. Connect the photohelic in the mixing system control panel to existing pressure port 
upstream of breather filter per the following instructions (see page 6). 

A. Install 1/4" nipple/tee/plug/male connector assembly to the upstream pressure port on 
existing breather filter (located between filter and existing 4" butterfly valve). 

B. Route 1/4 " polyethylene tubing along flex duct back to the mixing system to capped 
1/4" swaglock fitting on the bottom of control panel assembly. 

A-7320-036.2 (11/98) {EF) GEF094 
Engineering Change Notice Continuation Sheet 

A-90 
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Westinghouse 
Hanford Company 

P.O. BOK 1970 Richland. WA 99352 

June 30, 1995 9553592 

M r .  R. E. Gerton, D i r e c t o r  
Tank Safety Ana lys is  O i v i s i o n  
U . S .  Department o f  Energy 
Richland Operations Of f i ce  
Richland, Washington 99352 

Dear M r .  Gerton: 

COMPLETION OF HANFORD FEDERAL FACILITY AGREEMENT AN0 CONSENT ORDER INTERIM 
MILESTONE M-40-07 

This l e t t e r  provides n o t i f i c a t i o n  of completion o f  the  Hanford Federal 
F a c i l i t y  Agreement and Consent Order I n t e r i m  Mi lestone M-40-07, "Commence 
Operation o f  a Vapor Treatment System i n  Tank 241-C-103." 
completed on June 29, 1995. A copy o f  t h e  r e s u l t s  o f  the  Acceptance Test 
Procedure i s  attached (Attachment 2) f o r  t ransmi t ta l  t o  t h e  Washington State 
Department o f  Ecology and the  U. S. Environmental Pro tec t ion  Agency t o  
f u l f i l l  t h e  mi lestone requirements. 

As  agreed i n  our meeting o f  June 15, 1995, Westinghouse Hanford Company w i l l  
cont inue f i e l d  t e s t i n g  o f  the  equipment f o r  several months. Tes t ing  du r ing  
t h i s  pe r iod  w i l l  es tab l i sh  t h e  system's a b i l i t y  t o  ma in ta in  t h e  noxious and 
p o t e n t i a l l y  hazardous vapors, t h a t  have p e r i o d i c a l l y  emanated from t h e  tank, 
w i t h i n  acceptable worker exposure l i m i t s  a t  a l l  times. Operating 
r e s t r i c t i o n s  w i l l  cont inue i n  C-farm u n t i l  the r e s u l t s  o f  t h e  t e s t i n g  are 
evaluated. 

Also at tached f o r  your convenience i s  a d r a f t  n o t i f i c a t i o n  l e t t e r  t o  t h e  
U.S. Environmental P ro tec t i on  Agency and the  State o f  Washington Department 
o f  Ecology (Attachment 1). 

Please address any questions t o  M r .  J .  G. Propson on 372-0455. 

I n s t a l l a t i o n  was 

E .  Yax&- , I . *  
Safety Engineering 
Tank Waste Remediation System 

Attachments 

RL - S. 0. Branch 
M. F. J a r v i s  
K. M. Thompson 
J. E. Rasmussen 
A. H. Wirkkala (w/o attachments) 

H a n W  OWRll~ns W EWfnmng 0 *Or lor 1". US D.p.flMnl of E n r p y  &-BY ,. 7-75 
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CORRESPONDENCE DISTRIBUTION COVERSHEET 

Author A&rsaeS correwmdence NO. 

J. G. Propson, 372-0455 R. E. Gerton, RL 9553592 

I Slaject: 

INTERNAL DISTRIBUTION 

A t p - 0 ~ 8 1  D l t R  Y N  Lacation wat t  

Correspondence Control A3-01 X 

6 ~ 4  R. F .  Bacon S7-05 X 
L. E. Borneman R2-06 X 
0. R .  Bratzel  S7-21 X 
R. 8. Conrad H5-09 X 
W .  T. Dixon H6-21 X 
6. T. Dukelow 57-15 X 
J .  L. Lee R2-50 X 
E. J. Lipke S7-14 X 

X 1.0- h W c a  ~ $ H T ~ ~ d , , , & ~  D. Arnold 82-35 X 

F 

I J. J. Luke H6-25 X 
M. A .  McLaughlin 82-35 X 
T.  L .  Moore H5-09 X 

S.  R. Moreno 83-06 X 
s2-02 X 

6. 0. Williamson 83-15 X 
A. M. Vmek S7-81 X 
E P I C  H6-OB X 
JGP f i l e / L B  sz-02 X 

A-92 
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Attachment 1 to 9553592 

Draft Transmittal Letter 
t o  

U S .  Environmental Protection Agency 
and 

State of Washington Department of Ecology 

Consisting of  1 page 

A-93 



M r .  Douglas R. Sherwood 
Hanford P ro jec t  Manager 
U.S. Environmental Pro tec t ion  Agency 
712 S w i f t  Boulevard, Su i te  5 
Richland, Washington 99352 

M r .  Roger Stanley 
T r i  -Party Agreement Imp1 ementat i o n  
S ta te  o f  Washington 
Department o f  Ecology 
P. 0. Box 47600 
01 ympi a, Washington 98504-7600 

Dear Messrs. Sherwood and Stanley: 

COMPLETION OF HANfORD FEDERAL FACILITY AGREEMENT AND CONSENT ORDER INTERIM 
MILESTONE M-40-07: COMMENCE OPERATION OF A VAPOR TREATMENT SYSTEM I N  TANK 
241-c-103 

Th is  l e t t e r  provides n o t i f i c a t i o n  o f  t h e  completion o f  Hanford fede ra l  
F a c i l i t y  Agreement and Consent Order I n t e r i m  Mi lestone M-40-07, "Commence 
Operation o f  a Vapor Treatment System i n  Tank 241-C-103." The treatment 
system was i n s t a l l e d  on June 29, 1995. 
the  complet ion o f  t h e  acceptance t e s t  procedure, a copy o f  t h e  t e s t  r e s u l t s  i s  
enclosed f o r  your  informat ion.  

Add i t i ona l  t e s t i n g  w i l l  be completed dur ing  the  next several months. Test ing 
dur ing  t h i s  pe r iod  w i l l  es tab l i sh  the  system's a b i l i t y  t o  ma in ta in  t h e  noxious 
and p o t e n t i a l l y  hazardous vapors, t h a t  have p e r i o d i c a l l y  emanated f r o m  t h e  
tank, w i t h i n  acceptable worker exposure l i m i t s  a t  a l l  t imes. 
r e s t r i c t i o n s  w i l l  cont inue i n  C Farm u n t i l  the r e s u l t s  o f  t h e  t e s t i n g  are 
evaluated. 

D p e r a b i l i t y  has been demonstrated by 

Operating 

I f  you have any questions, please contact  Mary F. Jarv is ,  PhD a t  
(509)376-4550. 

S incere ly  , 

K. M. Thompson 
Hanford P ro jec t  Manager 

cc: R.  King, Ecology 
A.  Stone, Ecology 
K.  Oates, EPA 
L. Arnold, WHC 
E. Lipke, WHC 
R. Jim, YIN 
0. Pawaukee, Nez Perce 
J .  Wilkenson, CTUIR 

A-94 
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Attachment 2 t o  9553592 

Acceptance Test Procedure Results 
for 

Vapor Treatment System for Tank 24142-103 

Consisting o f  5 pages 

A-95 
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1. Oocument Number ZE-95-00237/M MODIFICATION 
Work Item Title VAPOR TREATMENT SYSTEM FOR C-103 

9 .O POST-MAINTENANCE TESTING: 

9.1 

9.2 

9.3 

9.4 

9.5 

9 .6  

9 . 7  

NOTIFY Engineering, Bruce Conrad and/or Drew Wilder 
for direction during performance o f  this section. 

ENSURE breaker number 8-6 at the existing power 
distribution center is ON. 

PLACE THE 30 AMP MAIN BREAKER AT VMS MINI POWER 
ZONE PNLBD A IN THE ON POSITION. 

PLACE THE VMS MOTOR DISCONNECT SWITCH,IN THE 
BLOWER MOTOR CONTROLLER IN THE CLOSED POSITION. 
START blower m o t m l F Y  correct rotation. 
Rotation correct< i 6 
9.5.1 IF rotation is incorrect, OPEN disconnect 

switch at the blower motor controller 
VTP-OS-1303 PLACE A PLD, AND 
PERFORM zero energy check, THEN 
REVERSE any two motor leads on the load side 
of the starter, THEN 
CLOSE VTP-DS-1303 and REPEAT step 9.5 

MEASURE and RECORD voltage level between phases at 
motor starter. Voltage should be 460 +5X and 
unbalance between measurements should not be more 
than 2%. 

1142 07p V, L2-L3 “/e V, L1-13 ~ 7 8  v 
MEASURE and RECORD motor ampere at motor starter. 
Measurements should not exceed motor nameplate 
ampere rating and unbalance between measurements 
should not be greater than 10%. 

A-96 
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1. Document Number 2E-95-00237 MODIFICATION 
Work Item Title VAPOR TREAT SYSTEM FOR C-103 

9.8 ENSURE heat trace pilot light is on. 

pilot light on 
initial 

9.9 IF the requlred condltiovs were not met in Steps 
9.6 through 9.8 En ineering will determine 
resolution and NOT 9 FY Planning for work package 
support. 

FLOW DATA 
9.10 IF re uired, adjust flow rate to within 

speci 9 ication per Engineering direction, THEN 
RECORD flow rate from tank from gage labeled VTP- 
FI-1313. Flow rate shall be 20 cfm t/- 10 cfm. 

9.11 RECORD main stack f l o w  velocity from gage labeled 
VTP-FIS-1333. Stack velocity shall be greater than 
2500 fDm. 

9.12 RECORD draw tube temperature from gage labeled VTP- 
TIC-1323 (informatfonal). 

/06 Degrees F 

9.13 RECORD draw tube ressure from gage labeled VTP-PI- 
1303. Pressure s fl all be between -1 and 0 inches 
wc. 

inches wc. 

A-97 
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WARNING LIGHTS 

The flashin 

if the main stack flow is low. 
indicates normal operation. 

ellolo::;ning light is designed to 
il come on if F t !  E A filter has a hi h delta pressure or 

steady white light 

9 . 1 4  SIMULATE hi h delta pressure across HEPA filter by 

above the breather filter #VTP V 1301). RECORD 
age readin (labeled VTP-&IS-i343) below when 

t/- .1 inch wc). 

slowly clos 9 ng the 2 inch diameter valve located 

hashing ye 9 low light first comes on (shall be .75 I*/c./v-c,.a 

Flaihing yellow on at f inches wc. S1fu7 w l l l ?  uii*'.-".(I*'I <wkd%yTi 
n w  PIC* '  d*- ' iuhe  U-cu..t&v; imfqcnttb' O.,Q i ~ l l ~ + ' I -  1 9 ' 3  o r ,  -t%F L'OIIS <O,,+.,g 

t/TP-t*L- /Wr"J{  -7 f.- 
prrtie( I 9 . 1 5  RETURN valve # VTP-V-1301, focated on top of 

breather filter and connected to flex hose, back to 

Flashing yellow light is Off  )@ (yes\no) 

Steady white light is ON 1"B- (yes\no) 

its normal open position. 
light i s  OFF and white llght is 9N. 

VERIFY flashing yellow 

9 . 1 6  REQUEST OPERATIONS PLACE VALVE NTP-V-1301 
in open position. 

9 . 1 7  REQUEST OPERATIONS PLACE VALVE IVTP-V-1302 
in the closed position. 

9 . 1 8  SIMULATE low main stack flow by slowly closing the 
slide gate damper at inlet of blower. RECORD age 
reading (labeled VTP-FIS-1333 below when flas8ing 

fpm) 
yellow first comes on (shall b e 2500 fpm t/- 5 0  

Flashing yellow on at $$$ fpm 

A-98 
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9.19 I F  the requ i red  cond i t ions  were.not met i n  Steps 
9.10 through 9.18 Engineering w i l l  determine 
r e s o l u t i o n  and NOTIFY Planning f o r  work package 
support. 

9.20 REMOVE s l i d e  gate damper from blower and g i ve  t o  
engineering. 

9.21 RECORD reading from the  Magnehelic gages a t  C-101, 
C-102, and C-103. 

C-102 C-103 .Oar  

SAMPLE AMMONIA TYPE, TIME, ~ T ~ E L , R E S U L T S  

CFM - - DRAGER 

< 

9.23 ENSURE t h a t  any exceptions t o  ATP t e s t i n g  are 
recorded on the  5-5, AN0 

FORWARD a copy o f  work package J-4A and a copy of 
t he  J-5 t o  Bruce Conrad upon completion. M&Pm S a t  i sfac t  ory 44;-&r : 

A-99 



RPP-22171 Rev 0 

-- , ______ .-. - - .. . . . ~ -  --.. -. 

9.22 COLLECT three amponla dra er tubes (acceptance criteria i s  < 25 ppm) and 

and one SUMHA from ambient (within 2 feet of blower Inlet). 
information below. The m o n i a  concentration in the stack shall be less 
than 25 ppm. The SUMNA's shall be sent to PNL for analysis and results 
w i l l  be documented as part o f  the OTP. 

I I 

I 

I 

three SijEMA canlster samp s es from the sample port below control panel, I 

I 
I 
I 
I 

I 

Record 

A-I00 
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' 3. O r i g i n t o r l a  nu*, Orgmirstim, MFIY, 3,, u s  Required? 

GA Barnes; Charact. Equipment [XI y- [ I  YO 

5. P r o J s t  licL*/Yo.lLMrk 0rd.r Uo. 

8. D O C m M t  l m h r s  Ch-d by t h h  ECY 

ud 1.L.phOln YO. 

(75220); H5-09; 376-2241 
6. at&./sm./m. NO. 

9. mdated ECY NOW. 

Tank Vapor Mixing System 241-C-103 

(include. r h n t  ID. and rmv.) 

H-2-90718. sht 1. Rev 7 620758 

4. 0.t. 

June 9, 1995 

7. Awroval o n i m t o r  

IO. Related w YO. 

Q 

- 
SHT 2 ,  1ZrU Z 

131. J w t l f l c a t i o n  ( i r k  me) 
C r i t w i a  mange [ I  0"iOn 1 n p r o n r n t  [ X I  E n v i r m t a t [ ]  F a c i l i t y  OIYtintlm[] 

F u l l l t y  Const.[] cotut, E r ro r /m iss im[ ]  Oaign Error/(hllsslm[] 4*-FOund [ I  
1%. JU3tlf~C.tlOn DIUll. 

lhls EOI dltia the prtr LIst for  the c.103 VapOr Nixinp s p t n  i n r t a l l a t i o n  to show act& p r o s u r d  it-. I h a a  
Ehw haw g a u  t h r b  &s ign  w r l f i c a t l m  per H(c-CII-6-1, EP 5.1 ( l n foms l  review). 

N/A 

i. A. m m n  nS-09 (1) 1. 1. Pbrc. ss-os (1) 
b. C. M.rd $1-17 (1) C. Y. H r r a  55-01 <l> &. E. wi lder R ~ - S I  (1) D. E. a w r a  16-01 (1) 
1.  1. c a d  16-09 (1) M. 0. V i & r z d m  52-24 (1) 

110. *adlfic.rim Uork 

[ X I  Ye. { f i l l  mt BLk. 

[ ]  Yo (N4 Bits.  llb. 

llb. Uork Pactage 
NO. 

llb) 2E-95-00237 

11s. lld) 

I 

I -  UG -- 

lld. latored t o  Or ig i ru l  C d i -  
tton ( T q .  or St- E N  mlyl 

MA 

Ccg. E r e i m r  Siwuturr k Pate 
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1. EW (use m. frm pg. 11 

Page 2 of f? 620763 
ENGINEERING CHANGE NOTICE 

15. D e s l w  16. coot  lqxt 17. S c h d l e  I w c t  (day.) 
V.Pl f 1 =.ti M ENGINEERING coysTRucTIoN 

11 "0 & V i W  [ I  f N/A s e v 1 ~  [ I  5 NJA MLay [I  N/A 
I1 $ [XI "- 

Rw1r.d 

[I  lp-mnmt [ I  s Addltiml AddltlWI 

16. Ch- Illput Rw1.r: Indicate the related docmnts (other t b  the ~ l n a e r l n #  d o c u a t s  ietif1.d M S I &  11 
that wlll  tr mffmctmd by the ehmoa dercrlbad in  Block 12. enter the affected kunmt udwr In Sleek 19. 

[ I  
19. Other A f f K t d  D o a r n t s t  (Uor!: D w u m t s  Lilted trlou w i l l  mt bc rwMd by this E a . )  Sipnrtwea balw 

Indicate that the slpnlnp orgmlze t ia  har been mt1fl.d of  o t b r  affected doMntl Llsted beLW. 
~ocuyllt Yubcr l lev la lon Do-t Nuber laavl  SI on 0-t R w i s i a  

NJA 

to. Awrwela 

1-7900-013-3 (lllP41 CEFW6 A-I03 
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- 
1. K)( 

62078 ENGfNEERlNG CHANGE NOTICE CONTINUATION SHEET Page of i7 

Item 2: Replace NOTE 21 and 22 on sheet 1 of H-2-90718 (ref. page 3 of ECN 620758) with the 
foll owing : 

21. Apply heat trace from the inlet to PN 32 o f  the Vapor Mixing System (H-14-100290) to 
Riser 2 at grade level as shown. 

A. 

8. 

C. 

Use self-regulating heating cable rated at 5 Watts/foot. 

Spiral wrap the 2" piping/flex duct with 2.4' to 3' of heating cable per foot of 
pipe (2-3/4" to 3-3/4n pitch). 

Use 18' to 24' of heating cable around the G1 Filter Housing (4 to 5 wraps). 
Wrap the remaining heating cable around Riser 2 down to grade level and the 4" 
pipe (Item No 8), as shown. 

Use a power connection kit to connect power to the heat trace at the Vapor 
Mixing System. 
trace circuit and indicate 'energized". 

Mount pilot light in an easy to see location. 

0. 
Use a connection kit with pilot light to terminate the heat 

E. 

22. After installation of the heat trace, insulate per the following instructions. 

A. 

6. 

C. 

0. 

E. 

F. 

Insulate the exterior of the G1 Filter Housing, riser 2 and the 4" pipe (Item No 
8) with Armaflex I1 sheet insulation, 2" thick. 

Insulate the piping/flex duct/valves from the Gl Filter Housing to the inlet to 
PN 32 of the Vapor Mixing System (H-14-100290) with Armaflex I 1  sheet or pipe 
insulation, 1" thick. 

Secure all insulation joints with Armstrong 520 adhesive. Apply in accordance 
to manufacturer's recomndations. 

Use aluminum bands as needed to hold the insulation in place. 

Finish the weather exposed surface of all insulation with Armstrong standard 
white Armaflex Finish. Apply in accordance to manufacturer's recommendations. 

The insulation shall not interfere with the removal of access doors (GI Filter 
Housing), or the operation of valves, or DOP and sample ports, or the 
maintenance of electrical equipment, or the visibility of the heat trace pilot 
light. 

A-7320-036.2 (11/88) (EF) GEF094 
Engineering Change Notice Contlnuation Sheet 

A-105 
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1. I C Y  

6207s ENOINEERINQ CHANGE NOTICE CONTINUATION SHEET Page o, $7 

Item 3: Update t h e  the following istallation on page 6 o f  ECN 620758: 
(CLOUDED AREAS CHANCED) 

r 

INSTALLAT ION - 
MI D pwr) 

A-7320-036.2 (ll/eS) (EF) GEF094 
Engineering Change Notice Continuation Sheet 

A-1 06 



UNREVIEWED SAFETY QUESTION SAFETY REVIEW FORM 
(Per WHC-IP-0842, 18.9) 

1-6001-202 103/951 OEFZM 

A-I 07 

L’ 
Page 1 of 2 



UNREVIEWED SAFETY QUESTION SAFETY REVIEW FORM 
(Continuedl 

D. Does the change, test or experiment impact: 

0 Implemented OSRs or IOSRs? [ I  N/A [ X I  No [ I  Yes/Maybe 

0 Approved IOSR Compliance Implementation Plans? [ X I  N/A [ ]  No [I YaslMaybe 

Basis: The IOSR covering single-shell waste tanks i s  NHC-SO-W-OSR-005. There are 
no operating safety requirements f o r  t ox i c  gases emanating from single-shell waste 
tanks i n  t h i s  OSR. 
the tank f a r m  Health and Sa fe ty  Plan WHC-SO-WM-HSP-002. 
Based on the above, a Safety Evaluation 
need to be performed for this change 

Controls f o r  worker protect ion from tox i c  gases are contained i n  

[ ]  DOES [ X I  DOES NOT 

Page 2 of 2 
' 

USQE No. 1 W. G. Fa r ley  USQE No. 2 R. L. Guthrie 

A-6001-202 (03/93> GEF- 

A-108 



FL.ANnERS FILrnRS mc. 
$31 Flanders Filters Road 
Washington, NC 27889 

TeIephone: (919) 946-8081 
FAX: (9x9) 946-3425 

.x1E: CARBON ADSOWTION 

: DATE: 03/28/96 
TO: CARYT;IRDIFIF I 

COMPAAY WHC I 

FROM MATT O’NEAL I 
FAX NlJMBER : 509/373-0171 j 

NUMBER OF PAGES: fiicluding ?his Page): 1 

. .: 

i 
OUR CARBON VENDOR EAS ESTIMATED T M T  TRE LWE OF A 24”x&”x16” CARBON 
ADSORBER OPEWfJXG AT 1,000 C W  AND CHALLENGED \VITH THP 
CONCEKTRATIOKS OF XPH ONLY PER YOTTR LTST WlLL LAST APPROX. 1500 IIRS. 

I HOPE THXS WILL BE HIELPXVL TO YOU AND PLEASE CALL IF YOU XEED AhTTHING 
ELSE. 

I 
I 

REGARDS, 

! 

I 
I 



F W :  Tardiff. Gary R 
sent: 
To: 
cc: 
Subject RE: 702-AZ HEGA Effidmcy 

Tuesday, March 30,1899 7:55 AM 
Bryan, Wesley E (Wes): Hsrty, W M Jr (Mike) 
Balde. Daniel G (Dan); Dodd, Ryan A 

I 

Was, 

The overall efficiency of the HEGA will depend on many factors (sort of a Black Art) like owanics involves, flow rate 
(reskiem time) tempemture. mositure content, whether we run ALC or not, waste transfers. new wastes entering the 
system (108-C) ..&el Based on eaarliar calcthe HEGA may only lasl 3-6 months dependii on inwming concentrations. 
AS we discusJed before, to really undersland this beast, we need a rbumus sampling program to find out what the overall 
omanic rsmoval rates an, during m a l  operation, during waste lransfers and during ALC operation. The literature 
Indicate8 that the HEGA removes - 80% of the incoming Stream noramily (again it depends on the orQanlc Involved and 
how newthe mer is). 
I don’t believe we can afford a rigorous sampling pmgram so the fail back position is to chanQe out more frequently. Also 
since the HEGA pick up molsture 100-200 pounds we should chanpe oul yearly so they an, not too heavy to lift. Maybe 
we should perform the aerosol testing every 6 months? 

If we get a year out of one HEGA I think that is Great1 So I would remmmned leaving the Efficiency at 99.5% so that we 
err on the conservative sklel However, with a sampling program we may find out we really don’t need a HEGA niter at 
ail. 

COrJ T W ,  A WF Cog Eng, DST Englnee~ing 

4w- 
E.- Brvn Wnbv E Ned\ 

Mike, 

At the WRSS pre-job this momlng Ryan told me about the 70242 HEGA falling its effldency test last week It 
apparently met a 99% efflclancy, krl not (he required 99.5%. The quesUon came up as lo when, the QQ.5% requirement 
came from and is it artifidally resttldive?. Since the system historically exhibits minimal VOC readings. could a lesser 
HEGA affidency still keep us within the 50 ppm VOC Umlt  Stipulated in the NOC? Is the effidency requirement written 
into the NOC or what? Will you please do soma research as to the source of the Q9S% requirement and give some 
thou~ht as to the acceptabiilty of a lesser effidency requirement? 

Thanks, 

Wes 

1 

A-110 
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. . . . . . .  TABLE B RPP-22171 Rev 0 
. . .  ....._ > ..... .... 

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

GA~EOIJS RADIONUCLIDE CONCENTRATIONS UPSTREAH OF AIR CLEAH-UP TRAIN .;..:.. . .  . . . .  

:.. 

6.9E-08 

1.3E-07 

6.2E-07 

3.9E-05 

j, 
- Ru-106/Rh-l06 

Sn-113 

Sb-125 
1-129 

All concentrations referenced to dry air at 70’F, 14.7 psia. 

. .  . 

WO3OP3.SP.973 W-030-P3 
Rev 0 
Page 21 
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System Temperature 50'F 
System Pressure 13.7 psia 
Relative Humidity . 68% 
Abs Hum 0.005 lb H,O/lb dry air 
Vapor Pressure 0.36 inHg 
Specific Volume 13.9 ft3/lb dry air . 

ie 

1.11 acexone 
carbon disulfide 1.40E-10 3.50E-1 1 ,Z-dichloroetha?e 
trichlorofl uoromethar 
bromome thane 
I,l,l-trichloroethane 2.40E-10 6.00E-13 

4.45E-11 1.11E-1; 
4.64E-09 1.16E=11 
5.16E-11 1.29E-13 

carbon tetrachloride 
l12-dichloropropane 1. 03E-1 1 2.57E-14 

1.72E-11 4.30E-14 
1.36E-09 3.40E-12 benzene ... dibromochloromethane 

1,1,2-trichloroethane 
vinyl acetate 
2-butanone (MEK) 
trichloroethylene 
bromoform 
2-hexanone (MBK) 
tetrachloroethylene 
toluene 
chlorobenzene 
4-methyl-2-pentanone (MIBK) 
ethyl benzene . 
1,1,2,2-tetrachloroethane 
o-xylene 
NPH (kerosene-type diluent) 
TBP (tributyl phosphate) 
EDTA 

3.43E-12 8.57E-15 
9.61 E-1 1 2.40E-13 
9.57E-10 2.39E-12 
1.90E-07 4.74E-10 
3.09 E- 1 1 7.73 E-1 4 
1.92E-10 4.80E-13 
5.09E-08 1.27E-10 

2.43E-09 6.07E-12 
2.05E-11 5.13E-14 

3.43E-12 8.57E-15 
4.77E-10 1.19E-12 
7.43 E-08 1.86E-10 
4.35E-05 1.09E-07 
7c14E-08 1.78E- 10 
1.22E-07 3.05E-10 

5.80E-09 
1.02E-06 

2.85E-10 7.13E-I3 

1.77E-08 4.43E-11 

w030P3 .SP.973 

A-1 13 
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. FROM ~FLGNDERS F ILTE~S T O  I 3730171 1996.06-06 16128 e893 P.01/01 

FPEl 57RLES 

B 

DATE: 06/06/96 

COMPANY: WHC 
FLANDERS FIL'IERS INC. TO: GARYTARDIFF 
531 Flanders Filtsrs Road 

F U  
Washington, NC 27889 FAX NUMBER : 509/373-0171 

FROM MATTO'NEAL 
Telephone: (919) 946-8081 NUMBER OF PAGES: flncluding This Page): 1 
FAX (919) 946-3425 

~ 

R E  CARBQN APPLICATION 

OUR CARBON EXPERT X A S  ADVISED W FOLLOWING 

1: ACTIVATED CARBON WOULD BE THE PREFERRED MEDIA FOR THIS GEh'ERAL 
APPLICATION. NUCLEAR GRADE CARBON IS WFOZGNATIED SPECZFTCALLY FOR 
ORGANIC IODIDE REMOVAL "HERE WOULD BE AN mCRUSE lN TEE LUCE 
EXPECTANCY, BUT lT WOULD BE (5-10%). 

2: AT AMBIENT TEMPERATURES (70-80 DEG. F) Al'$D AN TUB[ OF 68%, TIIF, C B O N  
CAN BE EXPECTED TO GAIN 10-15% OF ITS WEIGHT AS WATER THIS TRANSLATES 
TO (9.19) U S .  OF WATER FOR A 16" ADSOKBER. 

KERE IS THE ESTIMATED PIUQKG FOR YOUR INFORMATION: 

(1) CSC-16-62-AS ADSORBER FVITEl CORIMERCUL GRADE CARBON S1454.00 
(1) CSC-16-62-NS ADSORBER WITH NUCLEAR GRADE CARBON S1562.00 

ADD FOR (6) TEST CANi"1STERS PER ADSORBER: S1206.00 

CURRENT LEAD TIMES ARF, APPROX. (8) WEEKS. 
F.O.B.: WASHINGTON, NC (NO FREIGHT INCLUDED) 
TERMS: NET (30) DAYS. NO TAXES WILL BE COLLECTED. 

1 HOPE THIS INFORFlATION WILL BE EELPFUL TO YOU AND PLEASE CALL 1F I MAY 
BE OF ANY IFURTRTBER ASSISTANCE. 

REGARDS, fl& 
-The Foremost Deslptlen and hfanufnerurcrs of Hlgh EMrlency Air FIltrvtIon Splumr For Scicncc and k d u r t n .  

1 A-I 14 



RPP-22171 Rev 0 

FROM 8FLnNDERS FILTERS TO t 3730171 1996.03-29 10:01 t1983 P.01/01 
FPI3 SFILES 

FLANDERS FETJCRS mVC. 
531 Flanders Fiters Rond 

i DATE: 03/28/96 
TO: GARYTARDIFF I 

COMPANY: WHC I , -  
Washington, NC 21889 ]FAX NUMBER : 509B73-0171 , 

I 

Telephone: (919) 946-8081 NUMBER OF PAGES: (rlcludinp: th i s  Page): 1 
FROM: MATT O'KEAL 

FAX: (9x9) 946-3425 

RE: CARBON ADSORPTXON 

OUR CARBON VENDOR HAS ESTIMATED TIlAT THE LTFE OF A 24*9&'?r16yy CARBON 
ADSORBER 0PERA"G AT 1,000 CFRl AND CHALLENGED '(VITB THP 
CONCEhTR4TIONS OF &TH ONLY PER YOUR LTST. WILL LAST APPBOX. 1500 IIR9. 

I 

I 

I ISOPE IYJS WILL BE HELPFUL TO YOU AND PLEASE CALL I F  YOU'hXED AXYTETNG 
ELSE. 

REGARDS, 
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FROM IFLONDERS FILTERS TO I 3730 171 19’36.03-07 13119 8927 P.01/01 
F P E t  SF4LES 

0 

DATE: 03/07/96 
FLANDERS FILTERS IKC. TO: GARYTARDDT I 

531 Flanders Filters Road COMPANY: \vxc 
Washington, NC 27889 FAX NUMBER : 509l373-0171 

FROM: MA TT O’KEAL I 

FAX: (919) 946-3425 I 

F&nd4na 
I 

Telephone: (919) 946-8081 NUMBER OF PAGES (Indudink This Page): 1 
I 

-. - 

RE: CARBON AI)SOT(PTTON 

M y  c m o N  C o m A m  1s NOT mm To P m m E  Mum ms1ca.l. m m  Yor? 
REQUEST. CARBON LIKE COULD BE A ” E R E  FROM A FEW H h R S  TO a FEW 
XONTES DEPENDING ON WHETHER ALL CONTAMINANTS ARE P$ESENT AT ONE 
TIME OR NOT. ALSO, HE HAS ADVISED THAT SOME OF TFTE COS@MINANTS 
LISTED WOULD BE EXPECTIEX, TO BE Lh’ PARTICULATE PHASE NqT GASEOUS 
PHASE. ALSO, IF TBE IODIEiE IS IN ORGAKIC FORM THEN A RESlDEXCE TIME OF 
0.25 SEC. WOULD BE FU3QUXIRED. Tlxls WILL IREQUXIRIG (2) ADSORBEKS AS EACH ONE 
IS RA ’. TI) TO PROVIDE A 0.125 SEC. RESlDEKCE TI‘ ‘E AT 1,000 CF 

1 APb ‘.OGEE TBAT I AM UNABLE TO PROVIDE MORE IhTORMA’ 
FXEE TO CONTACT ME IF YOU WISH TO PURSUE YOUR APPUCA 

1. 

ION. PLEASE FEEL 
TON FURTHER 

I - 
-‘The Forornost Dcsigncrr and Minufacturerr ofmgh Efflclcnsy Air Flltntlon Systems kor Scinico aud Iadurtry 

A-116 
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V-Bed Carbon Adsorbers: 
for high-efficiency containment .( i 

~ 

of gas-phase emissions 

Bulletin No. 894A 
A-I17 
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Flanders' 
V-Bed Carbon 
Adsorber Cells 
V-Bed Carbon Adsorbers use activated or impregnated 
carbon as a filtering medium to remove gaseous 
emissions from nuclear, biological, andlor chemical 
process exhaust air. Due to the potentially hazardous 
nature of their end-use, the customer should consult 
with Flanders' technical representatives as early as 
possible during the design phase of the project to 
assure properspecifications forthe adsorbers and the 
filtration system. Flanders' personnel have many years' 
experience with gas-phase and HEPAfillration systems 
and can provide assistance in adsorbent selection. 
residence time calculations. and system configuration. 

Residence Time Calculation 
Under actual operating conditions, the removal effi- 
ciency of an adsorber is determined by the type and 
amount of contaminant in the gas stream, and the 
residence time. Residence time isthe timethatthegas 
stream is in contact with the carbon. In most applica- 
tions, aresidencetimeof 0.125second issufficient. In 
other cases, residence time is acritical factor that must 
be calculated for the specific contaminant (Le.. radioac- 
tive Isotope 1-131, which reauires a residence time of 
0.250 second). 

Quality Manufacturing and Testing 
All units are manufactured in accordance with ANSI/ 
ASME NQA-1, "Quality Assurance Program Require- 
mentsfor Nuclear Power Plants.'Flanders testseach 

' adsorber to ensure a minimum mechanical efficiency 
of 99.9% per IES-RP-CC-008-84. 'Recommended 
Practices for Gas-Phase Adsobr  Cells". This test of 
the adsorber's removal efficiency on freon Is used to 
determine whether leaks are present, but does not 
imply 99.9% efficiency on other contaminants. 

Adsorber Design and Performance 
All units are made with six 2" deep beds of carbon 
mounted in a'V' configuration in a steel cell. At rated 

airflow, residence time is 0.125 second. Face velocity 
across the beds is 80 FPM. and resistance Is 1.25'w.g. 
Maximum operating temperature is 200' F. 
Various grades of carbon are available to meet specific 
removal requirements: 

Nuclear Grade: Granular activated coconut shell 
carbon impregnated with potassium iodine for removal 
of the radioactive isotope 1-131. 

Commercial Grade: Granular activated coconut 
shell carbon witn a highly porous sbucture used for a 
wide range of gas phase applications. 

Whetlerite: Granular activated coal base carbon 
Impregnated with various metallic oxides. 
NOTE: Carbon adsorbentscan be "poisoned'bypaint 
fumes or other gases commonly foundin many tadlilies 
and must be carefully protected when stored. Even 
underidealconditions, shelf life is limited to three years 
maximum. The customer should consult the factory 
representative regarding storage precautions. 

DMMP-Qualified Adsorbers 
Flanders model number 2VDM-W63-G16 has been 
tested andcertified for DMMP Qualification atthe U.S. 
Army Armament Munitions and Chemical Command, 
Aberdeen Proving Grobnds. No other model numbers 
are currently available with DMMP Qualification. 

Adsorber Housings 
V-Bed Carbon Adsorbers are manufactured in standard 
sizesforusein bag-in/bagout andsideload housings, 
and are available in both fluid seal and gasket seal 
designs. Flanders manufactures a complete line of 
housings for adsorbers and HEPA filters. Please see: 
Bulletin No. 866 'E-5 Bag-Out Housings" (Fluid Seal): 
Bulletin No.868'E-6 Bag-Out Housings" (Gasket Seal); 
Bulletin No. 87757and E-8 Bag-Out Housings"(F1uid 
and Gasket Seal); or Bulletin No. 893, 'GSeries 
Side-Load Housings" (Fluid and Gasket Seal). c 

OFLANDERS FILTERS, INC. FOREMOST PRODUCERS OF HEPA FILTERS AN0 SYSTEMS FOR SCIENCE AN0 INOUSTRY SINCE - 1950 

A-I18 
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V-Bed Car~on Adsorbers are coded for number and con 

nt, hame ~ateriai, the method of the adsorber-to-housing seal, 
e 

T 

* Special mesh sizes availab~e 

stream) Side View 

tainless Steel CeK Carbon Beds ea!) 

FOREMOST PRODUCERS OF HEPA FILTERS AN0 SYSTEMS FOR SCIENCE AN0 INDUSTRY SINCE - 1950 
A-119 



Suggested Specifications 

RPP-22171.W.,  .. ~ . - .  

€ "  

Materials and Construction 
V-Bedcarbon Adsorberollsshall be construcledof 14gauge 
Type304stainlesssteel.Thescreensonthecarbon bedsshall 
beconstructedof 26gaugeperforatedstainlesssteel.Alljoints 
and seams shall be seal welded and popriveted and ground 
freeof all bumandsharpedges. Manufactureoftheunitshall 
be in accordance with the procedures of ANSllASME NQA-1. 

Carbon Adsorbent 
Nuclear GradeCarbonshall be8x lamesh granularactivated 
coconut shell carbon impregnated with potassium iodine for 
removal of the isotope 1-131. 
Commercial Grade Carbon shall be 8 x 16 mesh granular 
activatedcoconutshellcarbonwi~ahighlypomusstructurefor 
use in a wide range of gas phase applications. 
Whetlerite Type Carbon shall be 12 x 30 mesh coal-based 
granulated activated carbon impregnated wilh metallic oxides 
for enhanced chemical adsorption. 

Adsorber-To-Housing Fluid Seal 
Adsorbers designed for use in fluid seal housings shall be 
equipped wilh a fluid seal channel on one side of the adsorber 
cell. The channel shall be filled with a nondrying gel seal 
compound formulated for high effidency applications. A 
continuousknife-edgemmponenl lacatedonlhe housing shall 
mateinto thegel seal compound to effectaleak-tightinterface 
between the adsorber and its housing. The adsorber shall be 
equipped with T-clipson its air-exiting side. A mechanicaldevice 
inthe housing shall hwkintotheT-clipsto movelheadsorber 
in and out of its sealing position on the knife edge. 

Adsorber-to-Housing Gasket Seal 
Adsorben designed for use In gasket seal housings shall be 
provldedwithaclosedoll neoprenegasketmaterial lacatedon 
oneside. Standard gasket dimension shall be 1N'thick by3/4' 
wide. NOTE: Randerr does not recommend the use of gaskel 
seal in highly-cfitical applications Gaskets oflen lose their 
flexibility, or "rnemor)r, d/owlng the bypass of unfi/tered air. 

Testing 
Each adsorbershall be factory-tested to determinelhemechan- 
ical efficiencyoftheassembled unitand mustexhibitaminimum 
efficiencyol99.99b per IESRP-CC-008.84. Each Nuclear Grade 
adsorber shall be manufaclured and tested according to 
Flanders Quality Assurance Program, which addresses the 
1 8-point uiteria of lOCFR50. Appendix 6. 

DMMP-Qualified designs units shall have been tested for rough 
handling and DMMP (dimethymethylphosphonate) life (tireak- 
through time) by the US. Army Armament Munitions and 
Chemical Command. Aberdeen Proving Grounds. MD. The 
DMMPgas iifeof the adsorbershall not belessthan35mlnuIes. 

Options 
Please consuh the factory or factory representative for 
Information on the following options. 
Carbon Adsorbent-Spedal gradesof carbon tomeet specific 
removal requirements are available. 
Carbon Refilling - Many applications allow for refilling the . 
carbon adsorbent. Factorjrefilling Is available from Flanders as 
anoption. Pieaseinquirein advanceaboutsafetyrequirements. 
pricing, and the availability of the particular adsorbent 
ReplacementComponen*r-Flanders stocks certain grades 
of carbon for shipment l o  astomen who are equipped for 
on-site refilling. Aeplacemenfsforfluid seal compound. gaskets. 
PVC bags, and other components of the adsorber are also 
available. 
Wood Construction- Adsorbercells can be conslruaedfmm 
firerelardant plywood for oltain uses requiring incineration. 
Drawer-Type Design - Drawer-type carbon adsorbers (Type 
111 per IES-RPGC-008-84) are available. 

Flanders Filters, Inc. 
P.O. Box 1708 

~ ~. .. 
Washington, North Carolina 27889-1708 USA 

8 919/946-8081 
FAX: 919/946-3425 C" 

OFLANDERS FILTERS, INC. FOREMOST PRODUCERS OF HEPA FILTERS AND SYSTEMS FOR SCIENCE AND INDUSTRY SINCE. 1950 
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H - 2 - 9 0 7 1 8  SHT 7 REV 0 
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m e  4 of 14 

N DRAWING H-2-90718 SHT 7 REVISE AS FOLLOWS: 
REATHER F I L T E R  TO VAPOR MIX ING SYSTEM. CONVERT m E R  F ILTER BACK TO TYPICAL 
ONFIGURATION.) DELETE I T E M  NUMBERS 95-98. 102-104. 106. 109. 110. 112 WO 113. ON DRAWIh 
-2-90718 SHT 1 I N  THE MATERIAL L I S T  I N  THE QTY REQD COLUMN OF -170 ADD QUANTITIES FOR 

IS (REMOVE HOSES ETC CONNECTING 

NUMBER 14 AND 26-28. 

ECN 710524 
oat. 04/01/00 
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Paac 10 of 14 

ECY 710524 
Date  04/01/00 

1s 
N THE MATERIAL L I S T  FOR PART NUMBER 50 CHANGE THE QUANTITY FROM "5" TO "6".  DELETE ITEM 
N "  FROM THE NAMEPLATE SCHEDULE. 

9 
3 
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Page 12 of 14 oate 04/01/00 

:VISE DRAWING H-14-100290 SHT 3 AS FOLLOWS: 
Is 

6 PL 13 

I 
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ECN 710524 
ENGINEERING CHANGE NOTICE CONTINUATION SHEET 

Page 13 of 14 o m  04/01/00 
{VISE DRAWING H-14-100290 SHT 2 As FOLLOWS: 

WAS 

LEFT SIDE VIEW 
5- 1/0 (CPNOWTS P6b & P6P ROCnl 

DISTR CEMTER AT C FMM. SC 

A-1 34 
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ECY 710524 
ENGINEERING CHANGE NOTICE CONTINUATION SHEET 

Page 14 of 14 Date 04/01/00 
?.EVISE DRAWING H-14-100290 SHT 2 AS FOLLOWS: DELETE THE ENTRY FOR CND-11 FROM THE CONDUIT 
RUN SCHEDULE 

111 I l l  Y 
y P 6 9  s/4- (5 

LEFT SIDE VIEW P68 s/4- 

(c0"JUlTS P68 & P68 ROU 
DlSTR CENTER AT C FLRH. ! 

YLLE: I/S 

A-1 35 
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.376-4179 

@ Ye6 (nli out Elk. 12bl 

k. OSQ Rapulnd? 5. Dab 

@Yes O N 0  03/19/02 

6. PmjndTwo.Woh order No. 17. Blq./sys./Fac. No. 
IRemove vaoor mixina svstem-VMS I 241-C tank farm I P A - 8. Approval Msignalor 

~1 

from waste tank 241-C-103. 
Q. Document Numbers Changed by Ihb ECN (includss 

See 

t b 3 ,  u 
10. 11. Related PO No. 
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No NABlks. 12b. 
hc,  12d) 

I NIA 
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%ate aa10 
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nesign impmvamen, 0 

14b. hliflcalion Details 
ECNs are required to provide direction and requirements for disconnected 
and abandoned C-103 VMS removal. - 

Environmenbl 0 

As-Found 0 
0 Facility bactivatmn 

k I Q L W E  @03/&b 
review per IP-0842, vol. Iv, Design verification performed via &&xmJ 

Sect. 4.24 and documented via signatures on page 2 of this ECN. 
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ENGINEERING CHANGE NOTICE CONTINUATION SHEET Psge fi 671764 

03/19/02 

ECN 

Dsle 

Dn drawing H-2-73957, R.3, SH.l: Vapor Sample skid for tank C-103 is no longer in use and being removed from the C- 
farm. Revise to remove the 314" conduits (P68 and P69) from the conduit run, and vapor mixing system from the drawing 

., - . 
On drawing H-2-73957, R.3. SH.l; Revise to remove tke 34" C, RGS conduits (P68 and P69), and JBX-1 (may be lakled 
as VTP-JBX-1301) from the drawing. 

On drawing H-14630013, R.2, SH.l; Remove 'Vapor Mixing System' equipment from breaker 86 and mark as 'spare'. 

On drawing H-14-030013, R.0, SH.4; Revise to remove EDS-DP-1301,241-G Distribution Center, BKR B6, Located MI 
Vapor Mlxing System Skid at Tank C-103 from the drawlng. 

On drawing H-14630013, R.2, SH.6; VoM this drawing in its entirely. 

On drawing H-14430113, R.1, SH.1; Void this drawing in its sntirety. 

On drawing H-14-100292, R.0, SH.l; Void this drawing in its entirely. 

On drawing H-14-100293, R.O. SH.l; Void thisdrawing In its entirety. 

On drawing H-14-100293. R.O. SH.2; Void this drawing in I ts  entirety. 

On drawing H-2-73957, R.3, SH.l. Zones (E-FI-2); Rev& to delete the connection from the Distribution Center and 
conduits P68 and P69 from the drawing. 

On drawing H-14-100290. R.0, SH.l; Void entire drawing. 

On drawing H-14-100290, R.0, SH.2; Void entire drawing. 

On drawing H-14-100290. R.O. SH.3; Void thls drawlng In its entirety. 

On drawing H-2-90718, R.l, SH.7; Delete from drawing, ltems#92-95, 97-102,106-108 8 113, VMS fiom Instal!ation 
drawing and note. Revise to show HEPA breather filter typical mnfiguration as per ECN-710524. 

On drawing H-14-100290. R.O. SH.4; Void this drawing in its entlrety: 

On drawing H-14-100290, RO. SH.5; Void this drawing in its entirety. 

A-139 A-7900-0134 (10197) 
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m e  - a INGlNEERlNG CHANGE NOTICE CONTINUATION SHEET 
671764 

03/19/02 

ECN ' 

CN-671764 241-C-103 Vapor Mixing System removal work instrucb'ons: 

)- . H-14630013 SH.l: At the existing dktribution Cntr (ref H-2-73957) breaker Bs should already be 
&pen.' If not, open breaker B6. Identify wires and designators at load side of breaker 06. Verify zero votage a¶ the load 
ide terminals. 

1 

) Unbok the VMS as found on drawings H-14-100290, SH.2 thru SH.5, and drawing H-2-90718, SH.7 from the concrete 
lab to remove for disposal. 

) All anchor bolts and tiedown bolts will be removed, or flush-cut on the concrete slab after the VMS has been removed 
om the concrete slab as found on drawings H-14-100290, SH.2 thru SH.5, and H-2-90718, SH.7. The concrete slab detail 
i found on H-14-100291, SH.l. The concrete slab will not be removed. 

M / O t b C  @ 

H-14-030013 SH.l: Tag breaker B6 as 'spare'. 

A-79oMl3-4 (1On7) A-I40 
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61 11 64 

03/19/02 

ECN 

~NGINEERING CHANGE NOTICE CONTINUATION SHEET PogeS_,, 21 Dste 

I S  H-2-73957, R.3, SH.1, Zone C5 

SHOULD BE: Equipment being removed from the tank farm. Remove the 314" conduits W8 and p69 
;pare), and the vapor mixing system (future) from the drawing. 

A78W-013-4 (lW7J A-I41 
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ENGINEERING CHANGE NOTICE CONTINUATION SHEET 1 ECN: 6 7 1 7 ~  

~ 

IS: 

SHOULD BE: Equipment being removed from the tank farm. Delete this 

H-2-73948,Sht. 1,Rev. 11 *Du% SUWCCA.€O W H-I4-0500\3, P.Z,SH,f 
Foe t w = o r r r ? w m  PucLpasu m L y  1 ~ [ O C / O Z @  - 

. equipment from this drawing. 

I 

3 I 2 

I 

EXISTING OISTRIBUTXCN CENTER (SEE DWG H-2-739571 J-- - -  
I 

R 
1 PH 

. STATION 

. . .. 

110 

4-Y10 AWG 
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Page-of 7 z\ - ENGINEERING CHANGE NOTICE CONTINUATION SHEET 671764 

03/13/02 

ECN 

Dabs 

SHOULD BE: Equipment being removed from the tank farm. Remove the 3/4" C, RGS conduits P68 
and P69, and the JBX-1 from the drawing. 

I.-.-.- -_ ._ . .. . 
.. 

A-I43 A-7800-013-4 (10197) 
. . . - . .~. . 
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RPP-?2171 Rev 0 

IS: H-14-030013, Sht.,!, Rev. 2 

I SHOULD BE: Equipment being removed from the tank farm. Delete equipmeni 
from the drawing. 

- 86 87 85 
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ENGINEERING CHANGE NOTICE CONTINUATION SHEET pseeJ- 2\ 
Of - 

671764 ECN 

Oak 03/19/02 

IS: SHOULD BE: 
De'ete9 
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ENGINEERING CHANGE NOTICE CONTINUATION SHEET I ECN: 671764 

IS: H-14-030113, Sht..l, Rev. 1 

SHOULD BE: Void this dwg. in its entirety. 

3NTROL FIE MENWRY DIAGRAM 

XNFRAI NOTFS : (UNLESS OTHERWISE SPECIFIED) 

1. ELECTRICAL INSTALUTION S t U U  BE IN A C C O R W  WITH NATION& ELECTRIC 
CODE-1993. 

2. A TYF'EE DIRECTORY CARD S t U U  BE INSTALLED IN PANELBOARD "EDS-W.-1301- 
N O  WALL ACCURATUI REFLECl THE F K I L I N  ELECmICAL INSTALUTION. 

POWER CONDUCTORS SHALL BE STRANDED COPPER. WITH M P E  THWN/TH" 3, 
> INSUUTION PER THE WRE RUN US1. 

4, ALL RECTRICAL EOUIPUENT S H U  8 E  GROUNDED '9 ACCORDANCE WITH 
NEC-!993 ARTICLE 250. 
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ENGINEERING CHANGE NOTICE CONTINUATION SHEET I ECN: 671764 

IS: H-14-100292, Sht. 1, Rev. 0 

SHOULD BE: Void this dwg. in its entirety. 

GENERAL NOTES IJN-ESS MHERYIISE SPECCEDI 

1 ELECTRIC& NSTALLATIW 91N.L BE H ACCWANCE WTH NATENU 
ELEC7W CDDE-1993 

2. FGWER CWDVCT(RS %ALL BE CWER S T R * N ~ .  WITH TYPE mwnnm 
N S L A T I W  PER T K  WZ FWl LIST. 

3. ALL ELECTRCAL EVWMENT W L  BE GROCMOED W ACCcT(DAKE WITH 
MC.1993 ARTICLE 250. 

6. WYIE T E W A T K N S  OIPLL BE MeDE VWO W UC *FpRoyEO. RESSURE 
TYPE SCCOERESS LUO. LUOS WALL E€ M A L L E O  *CDXDM TO THE 
MWUFPCTUERS EOTWCTKXIS USNO T I E  R Q R R  T C U  F[XI 1fE 
S A C F E D  L W .  

, 5. PLL FTECES ff EDUl?W€NT nENTFlED 91KL E€ RIEFRiED WITH 'VTP 

\\ 

l-- 
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Page /2 of 2 I 

18 FOR OOYTNUAIICN SI€ ZOlE F 1  

ECX 671764 

Date: 03/17 [OL 



FOR GENERAL NOTES, PARTS LIST AND 
REFERENCE DRAWINGS SEE SHEET 1. 

1 

ENGINEERING CHANGE NOTICE CONTINUATION SHEET ECN: 671764 

Date: 03/19 f@ Page /3 of 21 * '  

IS: 

SHOULD BE: Void this dwg. in its entirety. 

€I-14-100293, Sht. 2, Rev. 0 

- 

I - -  . . . -. .. . __ 



RPPr22171 Rev 0 

611764 

Of-  03/19/02 

ECN 

ENGINEERING CHANGE NOTICE CONTINUATION SHEET Page z\ 
IS: H-2-73957, R.3, SH.l, Zones (E-F1-2). 

SHOULD BE DELETION OF H-2-73957, R.3, SH.l, Zones (E-F1-2); Revise to delete the conduits 
'68 and P69 connected to the Existing Distribution Center from the drawing. 

A-I50 &790@0134 (10187) 
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671764 

03/19/02 

ECN 
ENGINEERING CHANGE NOTICE CONTINUATION SHEET -.gd 
IS: €I-14-100290, RO, SH.1. VOID entire drawing. 

dwg in its entirety - 
Y 
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671764 

03/19/02 

ECN 

of - Dab ENGINEERING CHANGE NOTICE CONTINUATION SHEET paoo 2\ 

IS: H-14-100290, R.0, SH.2; VOID entire drawiug. 

FOR GENERAL NOTES, PARTS LIST AND 
L 

1 REFERENCE DRAWINGS, ~ E E   SHE^ 1 z 

. .  

JYh 6 6  1 ):, 
dwg in its entirety 

I - ........... M 

b790001M (101971 

A-I 52 
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FOR GENERAL NOTES, PARTS LIST AND 
REFERENCE DRAWINGS, SEE SHEET 1 

671764 

03/19/02 

ECN 

Dale 

A 
VAPOR MIXING SYSTEM 

INSTALLATION 

A-7900-013-4 UWg' 

A-153 



ENGINEERING CHANGE NOTICE CONTINUATION SHEET paan@, of a 
1 - 

IS: H-2-90718, R.l, SH.7, Zones (D-F1-8). 
02 @-I*+ 

671764 

03/19/02 

ECN 

Date 
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