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1 0 INTRODUCTION

This engineering task plan (ETP) outlines the activities required to ready the two existing
In-Situ Vapor Sampling (ISVS) Type IV (herein referred to as Type 4) vapor sampling
carts for operation 1n Fiscal Year (FY) 2000 The two carts have not been used for
approximately two years and are currently 1n storage An ISVS cart 15 a portable
monitoring tool that was designed to sample single-shell tanks, double-shell tanks,
tnactive miscellaneous underground storage tanks (IMUSTS), double-contained receiver
tanks (DCRT), and aging waste tanks

The U S Department of Energy (DOE) has 1dentified a need to sample vapor space and
exhaust ducts of waste tanks (LMHC-1999a) Dunng FY 2000, vapor assessments are
scheduled for two waste tanks to provide information for the closeout of flammable gas
1ssues In addition, vapor data 1s needed on four exhaust ducts that are scheduled for
upgrades The ISVS Type 4 vapor sampling cart has been identified as the appropnate
monitonng tool

The ISVS cart (refer to Appendix B for a photo of an ISVS Type 4 vapor sampling cart)
consists primarily of an instrumentation cabinet and air pump mounted on a hand truck
with a mamfold and various valves, rotameters, and a tube bundle A vapor flow diagram
(from H-2-825313, Vapor Sampling Cart Instatlation) 1s shown 1n AppendixD A
sample head assembly that contains sorbent traps and filters 1s attached to a tube bundle
(Figure 4VS-1) and 1s inserted 1n the vapor space to be monitored (lowered into the tank
dome headspace) Gases are drawn through the sorbent traps, tube bundle, and mamfold
assembly The instrument cabinet has flow sensors that accurately measure the volume
of gas drawn through the tubes and filters After sampling the vapor space, the sorbant
tubes are sent to a laboratory for analysis The system also contains the means to gather a
SUMMAT™ canister gas sample

20 SCOPE
2 1 OBJECTIVES

As indicated above, a FY 2000 need to sample vapor space and exhaust ducts of several
waste tanks has been identified The current ISVS carts can functionally complete this
vapor sampling However, they currently do not have all documentation 1n place that 1s
required to support their deployment

The objective of thuis ETP 1s to complete an assessment, upgrade, document, and review
activities that will provide two, operationally ready ISVS Type 4 vapor sampling carts
This includes all the tasks necessary to ensure the operational readiness of the two ISVS
Type 4 vapor sampling system carts
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2 2 DELIVERABLES

The pnimary deliverable 1s two operational ISVS Type 4 vapor sampling carts and all
associated documentation (drawings, procedures, etc) The following tasks, as
necessary, will be performed to accomplish this

Assess and document current equipment configuration (design venification)
Modify equipment/drawings via Engineering Change Notice (ECN) process
Verify equipment in comphiance with the Authonzation Basis

Update drawings (incorporate outstanding ECNs)

Review existing maintenance work package

Prepare/update recommended spare parts list

Prepare/update vendor information file

Update operations procedure (TO-080-627)

Prepare/update Design Compliance Matrix (DCM)

Prepare/update Safety Equipment List (SEL)

Prepare ECN to update Charactenzation Engineering Essential Drawing List
HNF-3240, latest revision (LMHC 1999b)

Complete operational testing and operator training

Complete instrument calibration

Prepare/update Acceptance for Beneficial Use (ABU) process HNF-IP-0842,
Section 3 12 (LMHC 1999¢)

L R B B SR R K R B R 2

> >

3 0 DESCRIPTION
3 1 PHYSICAL DESCRIPTION

The sample carts will be reviewed/inspected to venfy the configuration and update the
drawings Any outstanding work complete ECNS will be incorporated into the
drawings Any spare parts necessary for operations will be identified

The current configuration of the carts will be assessed and changes, necessary to continue
operation, will be made via the ECN process In light of the recent use of the carts (~ two
years ago) 1t 1s anticipated that few, if any, physical modifications will be necessary

The bulk of the work 1n this ETP will be the creation and update of documentation hsted
above in Section 2 2 Required modifications will be performed via the ECN process as
outlined n LMHC 1999d and will follow NEC® 1999 as applhcable Any new supporting
documents will be reviewed and approved according to LMHC 1999¢
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3 2 ENGINEERING TASKS
The following activities will be completed, as required, to meet the ETP objectives

Assess/review equipment to determine current configuration and document
Assess configuration and, if necessary, modify equipment/drawings via ECN
Venfy that the equipment 1s in comphance with the Authonzation Basis
Update drawings with outstanding ECNs

Review existing maintenance work package

Prepare/update recommended spare parts list

Prepare/update vendor information file

Update operation procedure (TO-080-627)

Prepare/update DCM

Prepare/update SEL

Prepare ECN to update Charactenzation Engineering Essential Drawing List
HNF-3240, latest revision, (LMHC 1999b)

Wnite operational test plan/document and provide support for operator training
Provide engineering support for testing and instrument calibration

Provide engineering support in the completion of the ABU process

L A R K N K BR K K R BN

>

3 3 VERIFICATION, TECHNICAL REVIEWS, AND MODIFICATION
MANAGEMENT

Any possible modifications will be verified per HNF-IP-0842, Section 4 6, “Functional
Tests” (LMHC 1999c) and performed via the ECN process as defined in LMHC 1999d
It 1s the policy of the River Protection Project (RPP) that all modifications shall have a
National Environmental Policy Act (NEPA) screeming Therefore, any ECNs created, as
a result of this effort, will be screened for complhance with NEPA

All documents produced as a result of this effort will, at a minimum, be reviewed to the
standards set forth by LMH-PRO-233, “Review and Approval of Documents”(LMHC
1999¢) All changes to documents will be subject to the same level of review as the
onginal documentation

Charactenzation Project Operations (CPO) performed an Operational Readiness Review
screening to determine 1f one was required and concluded, through the process
worksheet, that 1t was not (See Appendix F)

3 4 SOFTWARE DEVELOPMENT

There are no software development tasks associated with this modification

3 5 PROCUREMENT/FABRICATION

Spare parts will be procured to facilitate operations
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A spare parts list will be generated identifying the parts that are to be maintained as
spares to facilitate ttmely sampling Engineering judgment and operations past
experience with the equipment will be used to determine an appropnate type and number
of spare parts to maintain

Any vendor information relating to procured items will be placed 1n a Vendor
Information (V1) file that currently does not exist

3 6 INSTALLATION

The flow sensors of the ISVS cart require calibration This 1s accomplished by removing
the appropnate modules and shipping them to the calibration services source There will
be some munor work to remove/reinstall the instruments to complete calibration (see
Section 3 9 below - calibration services are currently available locally at Energy
Northwest, Richland, Washington) Removal/installation tasks will be handled by
Characterization Projects Operations/Interim Stabilization (CPQ/IS) maintenance
personnel and performed per maintenance work package (see deliverables section)

3 7 PRE-OPERATIONAL AND OPERATIONAL TESTS (TEST AND
EVALUATION)

An operational test will be performed to test the effectiveness of the revised operating
procedure This will serve to evaluate the Type 4 sampler to ensure 1t 1s ready for
operations before the sampler 1s turned over for use All testing will be performed per
HNF-IP-0842, Section 4 28, ‘Testing Practices Requirements”

(LHMC 1999c)

3 8 ACCEPTANCE FOR BENEFICIAL USE

The ABU will be completed to provide turnover (or return) of the Type 4 vapor sampler
to CPO The ABU checklist in Appendix A 1s for reference only Any completed ABU
forms and documentation will be released as required by HNF-IP-0842, Section 3 12,
“Acceptance of Structures, Systems, and Components for Beneficial Use” (LMHC
1999c) The first ABU will be a partial one due to the time involved 1n updating the
essential and support drawings with the information on the ECNs  After the ECNs are
incorporated into the drawings and any other outstanding items are completed, a final
ABU will be accomplished by revising the turnover-supporting document via the ECN
process
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3 9 RISK ASSESSMENT
3 9 1 Budget Rusks

There will be minimal variances in the budget for both parts and labor The parts
vanation will come from deciding how many spares need to be ordered to facilitate
operations The labor variance could be substantial 1f there 1s significant effort required
for the documentation review/approval cycle

3 9 2 Schedule Rusks

There 1s some schedule nisk associated with this project because of the short time frame
(approximately 2 ¥ months) If parts that need to be procured have long lead times, or if
a design modification must be performed, the project could be finished significantly
behind 1ts target date (January 2000) A potential 1ssue with the calibration of the
existing flow meters exists Long lead times for calibrations of the flow meters have
been experienced 1n the past If the new calibration lab (Energy Northwest) cannot
provide timely calibration of the flow meters, a design modification may become
necessary One possible alternative to a design modification would be to purchase the
necessary Maintenance and Test Equipment (M&TE) to perform the calibrations “in-
house ” If the project became too far behind 1n its schedule, operations may be rushed to
get the Type 4 vapor sampling work completed within FY 2000

4 0 ORGANIZATION

COGNIZANT ORGANIZATION

Charactenzation Engineering Manager- RM Boger
Project Manager - JL Smalley
Design Authority - GP Jamcek
Responsible Engineer FR Reich
Responsible Engineer RW Lysher

Charactenzation Field Engineering Cognizant Manager - JS Schofield
Cogmizant Engineer (Type 4 vapor sampler) - DD
Wanner

The Cogmzant Organization(s) will provide project management, design authonty, and
cogmzant engineering support for the design verification, upgrades, documentation,
review activities, and testing of the ISVS carts

SUPPORTING ORGANIZATIONS

Charactenization Project Operations/Interim Stabilization Maintenance
Supervisor - BJ Shoemake

The CPO/IS organization will provide qualified personnel to assist 1n field assessments or
reviews of draft drawings
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Characterization Project Ops Manager - JF Sickels
The CPO orgamzation will provide qualified personnel to assist in field
assessment/reviews of draft drawings

Quality Assurance Manager — JB Hebdon

Engineer — JL Logston
Techmician — RA Arndt

This organization will provide input for the design review of the proposed modification
and support any required venification/witnessing of acceptance testing

5 0 SCHEDULE/COST ESTIMATE
5 1 SCHEDULE ESTIMATE

A schedule for this work 1s shown in Appendix C

52 COST ESTIMATE
Cost Description

Cost Estimate

Engineening Support ETP, DCM, SEL, Design Review, OTP, ABU
$73,000

Design Drafting Support $25,000
Design Authority Support $10,000
Cog Engr Support $31,000
Quality Engr Support $7,000
Safety Engr Support $6,000
Environmental Engr Support $3,000
Support Calibrations $17 000
Tramming $11,000
Maintenance $8 000
Parts/Matenals $37,000

Total $228,000

6 0 CONFIGURATION MANAGEMENT

The proposed activities will produce new and updated design media 1n the form of
supporting documents and drawings The ECNs that are currently out against the Type 4
vapor sampler will be incorporated into the system drawings to facilitate the design
verification of the sampler If any ECNs are generated against the Type 4 vapor sampler
1n support of this task plan, they will be incorporated before final turnover to CPO Refer
to LMHC 1998a and LMHC 1999b for details on drawing evaluation and classification
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The policies, practices, and procedures that will be used to govern configuration
management during this task are listed in Section 11 0 References

7 0 QUALITY ASSURANCE

The Approval Designator for this modification will include Q (Quality Assurance) and
S (Safety) The Design Control and Documentation for this task shall meet the
requirements reflected in LMHC 1998b HNF-IP-0842, Section 3 S, “Engineering
Documentation” (LMHC 1999c), shall be used in determtning the appropnate
organizational reviews and signatures required for the documentation produced by this
acttvity Any ECNs that may be generated under this task will include an E
(Environmental Review), and a NEPA screening will be performed, as required by
LMHC 1999¢

8 0 SAFETY, AUTHORIZATION BASIS AND ENVIRONMENTAL PROTECTION

The safety classification of the Type 4 vapor sampler 1s general service There are some
components that have defense-in-depth charactenstics for mitigation of flammable gas
accident These components will be recognized in the SEL that 1s being generated as
specified by this ETP

The current Authonzation Basis, LMHC 1999f, covers the Type 4 Vapor Sampling
System under Appendix KC Exceptions to Ignition Source Controls, item numbers 22
and 24 As indicated in Appendix E, Item 22, Static Spark Potential (pages KC-30 to KC-
33), 1s an exemption for static spark potential from the sampling tubes in the sampling
head of the Type 4 ISVS sampling cart Item 24, Electnical Spark Potential (pages KC-37
to KC-39), 1s an exemption for potential electrical spark ignition events from the Type 4
ISVS samphng cart

Any changes to systems via the ECN process will have a NEPA screenung to assess 1f
further consideration must be given to environmental concerns

9 6 SYSTEMS ENGINEERING

This activity 1s part of 100 116 — “Provide Sampling Equipment Engineering ” The WBS
for this activity 1s 1 01 01 01 01 03 01 13, with the scope description that1s to “ restore
the capability of obtaining Type 4 vapor samples utilizing the vapor sampling carts ”

The hfe cycle of the Type 4 vapor sampling cart 1s fairly short, and hence special
consideration will be given to ordenng mimimal numbers of spare parts Additionally, the
effort to bring the sampler documentation up to date wilt be kept minimal wherever
posstble to lower the costs for this activity
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10 0 CLOSEOUT COSTS

The closeout costs associated with the project are only the parts and matenals that could
potentially be ordered before the project were terminated Matenals costs were estimated
to be approximately $37,000 The rest of the budget 1s labor costs, and work could be

stopped at any time with no financial penalty
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Appendix A — Acceptance
for Beneficial Use
Checkhst
DOCUMENTATION REQUIRED from
Project Type IV Sampler Documentation Update
Prior to ACCEPTANCE FOR BENEFICIAL USE
DESCRIPTION RESPONSIBILITY DESCRIPTION RESPONSIBILITY

ENGINEERING ADP
& Engineening Task Plan (ETP) Reich, FR O Software Configuration N/A
B Activity Schedule Reich, FR Management Plan
O Final Safety Analysis Report (FSAR) | N/A O System Requurements N/A
O Technical Safety Requirements (TSR) | N/A Specification
O Safety Assessment (SA) N/A ] Software Design Descnption N/A
@ Safety Equipment List (SEL) Cnddle JD 0 Software Vahdation/Venficaton | N/A
O Design Cnitena N/A a
0O System Design Description (SDD) N/A
[ Test Plan/Specification N/A TRAINING
O Acceptance Test Procedures (ATPs) N/A O Trauming Plan N/A

and Final Test Reporis O Traimng Manuals N/A
& Operational Test Procedures (OTPs) | Reich, FR @ Trauung to Operating Crews Jenmings, P

and Final Test Reports N/A B Trauung to Mamntenance Crews | Jenmngs, P
] Environmental Impact Statement N/A 3 Tramng Mock-Up N/A
O Environmental Report N/A a
O Eavironmental Permut N/A
0O Hazardous Waste Disposal OPERATIONS/MAINTENANCE

Plan/Procedure N/A | O Operating and Mantenance N/A
00 Solid Waste Disposal Plan/Procedure | N/A Manuals
O Stress/Seismic Analysis N/A & Operating Procedures Wanner DD
O Stress/Design Report N/A O Surveillance Procedures N/A
O Design Specification Report N/A @ Calibration Procedures Wanner DD
O Equpment Specifications N/A O Preventative Mantenance Wanner DD
O Procurement Specifications N/A Procedures
[J Construction Specifications N/A 0O Repair/Maintenance Procedures | Wanner DD
D Essential Matenal Specifications N/A O Functional Check Procedures N/A
O Final Design Drawings N/A O Preventative Maintenance Data | Wanner DD
£ Installation Drawings N/A Sheets
O Installaton Work Plan N/A ]
@ As-Buiit Drawings Wilson GW
O Interface control Drawings N/A QUALITY ASSURANCE
O IEFD Drawings N/A O Inspection Plan N/A
O System Drawings N/A O QA Program Plan N/A
O Drawing Tree N/A O QA Project Plan N/A
® Incorporated Outstanding Project Reich, FR a

Generated ECNs
B FGEAB Report Cniddle D PROCUREMENT
@ Design Comphance Matnx Reich, FR @ Vendor Information Files Wilson, GW
a O Comprehensive Equpment List | N/A

@ Spare Parts List Wilson, GW
@ Spare Paris in Stock Wilson, GW

11




RPP-5468
REV 0

Appendix B — ISVS Type 4 Vapor Samphng Cart Photo

5/21/1999 14:24
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Appendix E — Exceptions to Ignition Source Controls

The following text 1s taken from HNF-SD-WM-SAR-067 REV 1, Appendix KC, pages
KC30to K(C33

ITEM CLASSIFICATION NON DE MINIMUS

ITEM NUMBER 22

EQUIPMENT Use of Type 4 vapor sampling head

CATEGORY Static Spark Potent:al

USE Used for obtaining Type 4 dome space vapor samples
APPLICABLE CONTROL NOT MET ICS 2 #3

WHEN CONTROL NOT MET FG 1 ex-tank FG 1,2 dome intrusive
DISCUSSION OF FLAMMABLE GAS JCO APPLICABILITY

Type4 vapor sampling 1s currently used for tank vapor sampling Itisa
marked improvement over Type 3 sampling 1n both cost, schedule, and
sampling time The sampling 1s done 1n-situ, making the data more reliable
than data from the Type 3 vapor sampling Type 3 vapor sampling requires
the removal of vapors from a tank through heated sampling tubes Type 3
vapor sampling requires the insertion of a sampling head equipped with
sampling media Figure 4VS-1 1s a sketch of the equipment inserted into the
tank vapor space Some of the items on the sampling head are made of
different polymers Encased within the acrylic tubing are approximately 1
foot of the plastic flexible tube bundle, the bulkhead top collar (ultra-hugh
molecular weight plastic), and Teflon filter The tube bundle, within the
acrylic tubing, terminates with the stainless steel sample head (non-
sparking) containing the exposed (to tank vapors) Teflon alignment guide
The remainder of the tube bundle above the acrylic tubing 1s wrapped in
plastic sleeving The scope of this requested exception 1s limited to the
Type 4 vapor sampling head items

RISK ACCEPTANCE
See nisk acceptance write-up starting on next page
IMPACT OF NOT ACCEPTING RISK OF CONTINUED USE

Facilty Group 1 Tanks-Would halt Type 4 vapor sampling until alternate
items were available
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Facility Group 2 Tanks-Would halt Type 4 vapor sampling until alternate
items were available

Facility Group 3 or other Tanks-No Impact
REQUESTED APPROVAL FROM DOE

Continued use when performing flammable gas monitoring control [B] for
above polymeric items during

Type 4 vapor sampling 1n

1) FG 1 ex-tank regions

2) FG 1, 2 tanks during dome intrusive activities

RISK ACCEPTANCE FOR TYPE 4 VAPOR SAMPLING HEAD

The Teflon and various plastic components in the Type 4 vapor sampling
head were all specifically selected for use based upon their physical
characteristics and because they were shown to cause minimal bias to the
sampling operation from out-gassing of organics Alternate matenals
cannot be used for the Type 4 vapor sampling head without going through
extensive testing The sampling method 1s sufficiently sensitive that during
early sampling with the Type 4 vapor sampler, 1t was found that the results
were being biased by out-gassing from the plasticizer used in the tape that
attached the plastic sleeve to the sample head This required revising the
taping method normally used for sleeving objects inserted into tank nisers to
the one shown in Figure 4VS-1 which maintains a barrier between the tape
and the vapor sampling head inlet The ends of the sampling tubes are
tightly pressed into the Teflon end piece There 1s no flow of tank vapors
into the acrylic housing as there 1s no driving force to cause vapors to pass
by the seal

Static burldup 1s a function of the RH (Ed note relative hummdity) and
physical factors that influence a charge such as mechanical friction The
Type 4 vapor sampling head 1s only 1n a tank vapor space for a few hours
The umit 1s stationary at that time while the tank vapors flow through the
tubes There 1s no work done to induce a static charge

The RH has been measured at >50% 1n 95% of the non-exhausted tanks
sampled (as of 7/96) Ths 1s to be expected since the concentration of water
1n air 1n a sealed chamber will eventually reach saturation, and be in
equilibrium with the liquid phase The remaining 5% of the non-exhausted
tanks all measured approximately between 40% to 50% RH The SX Farm
exhausted tanks measured approximately between 20% to 40% RH, except
one tank, which was 65% RH Tank 241-C-105 measured 40% to 60% RH,
and tank 241-C-106 measured 50% to 100% RH
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Therefore, for non-exhausted tanks, plastics in dome intrusive regions are
expected to be in comphance with the Flammable Gas JCO about 95% of
the time For exhausted tanks tanks 241-C-105 and 241-C-106 are
approximately 50% RH Most double-shell tanks would be expected to be
the same due to the liquid or moist solid surfaces

Concern 1s when a spark occurs coincident with a flammable gas mixture
>100% lower flammability limit (LFL) Per Appendix A of this JCO, vapor
space sample results for single-shell tanks indicate that 70% to 90% of the
tanks show negligible or non-detectable flammable gas levels during non-
waste intrusive work The remaining 10% to 30% of the tanks average 1 2%
to 1 5% of the LFL. The highest CGM measurement (7%) recorded to date
using the organic vapor monitor {OVM) samples equated to approximately

3 5% of the LFL The highest vapor sample results obtained via Type
B/Type 4 vapor sampling correlates to 2 51% of the LFL  One 1nactive
miscellaneous underground storage tank (IMUST) sampled showed no
flammable gas present The highest recorded organic concentration, 3 8%
of the LFL, was found 1n tank 241-C-103 Tank 241-C-103 1s the only waste
tank known to have a significant floating organic layer Since July 1996, one
tank has shown a 10% of the LFL combustible gas meter (CGM) reading
(5% of the LFL), and one showed a 13% LFL CGM reading (6 5% LFL)
prior to intrusive activities  Actively ventilated tanks would be expected to
have low flammable gas levels because of the constant dilution air passing
through the tanks No actively ventilated single-shell tanks have shown
flammable gas levels above minimum detectable levels in either the Type 3
or 4 vapor samples or in the special OVM samples taken in these tanks

Trapping of gases 1s not a concern with the Type 4 vapor sampling head as

the top end of the external sleeving 1s open The following list summarizes

the points to be considered when evaluating the risk associated with using

the Type 4 vapor sampling head

1) The air flow 1n the sampler tubing 1s insufficient to induce a static
charge

2) There 1s a low potential for static buildup and subsequent discharge with
the umt There are no moving parts and the head 1s 1n the tank vapor
space for only a few hours

3) The RH in passively ventilated tanks or waste-intruding equipment 1s
expected to be high enough so that the majority of the time
nonconductive plastic use in these areas 1s in compliance with the
Flammable Gas JCO

4) There 1s no liquid or wind exposure to the head to cause a static buildup

5) Flammable gas levels have not been seen 1n excess of the LFL 1n the
tank dome space for any tank except in pre-mutigated tank 241-SY-101
during one or more gas release event (GREs) In about 80% of the
single-shell tanks that have been sampled, the LFL 1s below detectable
In the remaining 20% of the single-shell tanks, the LFL 1s less than 2%,
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except for two to three specific readings, which have ranged up to 6 5%
The presence of flammable gases 1n actively ventilated single-shell and
double-shell tanks wouid be expected to be low most of the time because
of the constant dilution air Therefore, although the presence of
flammable gas concentrations in dome intrusive areas above the LFL
cannot be positively ruled out, they can be expected to be a rare
occurrence

Based upon the following, continued use of the Type 4 vapor sampling head
1n the tank farms poses a low nisk of causing a flammable gas 1ignition event

- consideration of the small amount of time the Type 4 vapor sampling
head 1s exposed to the tank vapor space

- the low percentage of the time the Type 4 vapor sampling head will
be used 1n a dome intrusive regions when the RH will be low enough
that the head use would not meet the Flammable Gas JCO

- the lack of any significant static generating mechamsms, and

- the small percent of the time that flammable gas levels might be
above the LFL

The risk with continuing use of the Type 4 vapor sampling head 1s further
reduced by performing flammable gas monitoring of the work area prior to
and dunng use This will include monitoring per method [A] See
definition of momitoring methods at the end of this section

When flammable gas levels reach 25% of the LFL, work ceases as required
per the Flammable Gas JCO The National Fire Protection Association
(NFPA 30, 1988) recommends that processes be controlled so that
flammable gas concentrations are <25 percent of the LFL, when relying
upon vapor space flammability levels to preclude the possibility of an
igmtion DOE Order 5480 4 requires Hanford waste tanks to be operated
within NFPA guidelines Thus, a control of <25% of the LFL has been
established for performing activities 1n and around tank farm facilities
Because of the unpredictable nature of GREs, 1t 18 currently not possible to
ensure that 25% of the LFL 15 never exceeded Procedures and controls are
thus 1n place to minimize the potential for a tank to exceed 25% of the LFL,
and to cease work 1n areas common with the tank vapor space when the
flammable gas concentration exceeds this value This 25% limat 1s far below
the actual limit at which flammabiiity can occur, and 18 conservatively
chosen to allow for potential measurement errors

Monitonng 1s normally performed with a portable CGM The CGM 15
calibrated with pentane and reads high by 100% when momtoring for
hydrogen in air For conservatism, no correction factor ts applied in the
field to the CGM reading when used for monitoring for personnel
protection Thus a 25% of the LFL reading on a CGM 1s actually 12 5% of
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the LFL for hydrogen in air, but 1s treated as if it were 25% Depending
upon the concentration of the flammable gas constituent and oxidants
(ammomnia, methane, carbon monoxide, mitrous oxide), a 25% LFL CGM
reading will be indicative of 12 5% to approximately 20% of the LFL The
response time of a CGM to an increase in flammable gas concentration 1s
not instantaneous The CGM starts responding to an increase in flammable
gas concentrations almost immediately upon the gas reaching the CGM
internals The internal response time for a CGM to reach 10% of the LFL
indication (5% LFL actual for hydrogen in air) when exposed to 23% of the
LFL pentane mixture (equivalent to a 11 5% of the LFL hydrogen in air
mixture) ranged from 7 to 12 seconds 1n a number of informal tests Time
to reach the full 23% test gas indication took 20 to 40 seconds

If the CGM 1s drawing a sample out of a tank dome space, the time for the
tank vapors to reach the CGM 1s approximately 26 seconds, based upon the
500 cm 3/muin CGM flow and the tubing currently used for flammable gas
monitoring Thus, an instantaneous change from zero to 12 5% of the LFL
for hydrogen in air in a tank vapor space (an indicated 25% of the LFL)
would not indicate any change at all on a CGM for about 26 seconds At 26
seconds, the indicated LFL would begin to nise and 33 to 36 seconds after
the step change the CGM would indicate about 10% of the LFL. The CGM
would indicate 25% of the LFL approximately 45 to 65 seconds after the

step change

A CGM 15 an acceptable instrument to use for flammable gas monitoning 1n
dome intrusive regions as long as work 1s halted upon sigmficant increase in
the indicated flammable gas levels An instantaneous step increase in an
entire tank dome vapor space concentration from zero to 100% of the LFL 1s
not realistic due to the large volume of gas that would be required to be
released, although localized spots near the waste surface could show a quick
step change to >100% of the LFL from relatively small releases of gases
from below the waste surface The nisk 1s low that a gas stream would be
released from the waste surface of a 75-foot diameter tank and enter the 2%5-
inch diameter sampling head directly above without the gas being partially
diffused by tank vapors The sampling head 1s not routinely used near the
waste surface where there could be quick localized step changes in the
flammable gas concentration Were high gas concentrations present for a
few seconds until noted by the CGM, there 1s still low nisk of a static
discharge as there are no moving parts to the Type 4 vapor sampling head
and no major static discharge inducing activity (Ed note “High high gas
concentrations, that may be present for a few seconds, are sttll a low risk as
there are are no moving parts 1n the Type 4 vapor sampling head that can
cause a spark and there are no static discharge inducing activities )
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The current polymeric matenals used for vapor sampling were selected after
a study that evaluated the effects of out-gassing with a variety of
compounds Using other materials, even if they were available, would result
in unnecessary expense and delays to the vapor sampling program The
1mpact on resolution of tank safety 1ssues by halting Type 4 vapor sampling
18 a more significant concern than the low risk of a flammable gas igmtion
event due to a spark from these items

FIGURE 4v5-1 TYPE 4 VAPOR SAMPLING HEAD
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The following text 1s taken from HNF-SD-WM-SAR-067 REV 1, Appendix KC, Pages
KC37 to KC39

ITEM CLASSIFICATION NON DE MINIMUS
ITEM NUMBER 24

EQUIPMENT Type 4 Vapor Sampling Cart
CATEGORY Electrical Spark Potential

USE Used for momtoring flows and providing suction for gas drawn
through sampling tubes inserted 1n the tank

APPLICABLE CONTROL NOT MET ICS 2 #5
WHEN CONTROL NOT MET FG 1,2 dome intrusive
DISCUSSION OF FLAMMABLE GAS JCO APPLICABILITY

The electronic equipment on the Type 4 sampling cart consists of four
mass flowmeters, four electronic totalizers, and a vacuum pump The
Type 4 vapor sampling cart establishes the vacuum and monitors the flow
of tank vapors from the Type 4 vapor sampling head The information 1s
not yet available to show whether the items on the cart meet the controls
for dome intrusive electrical equipment for facility group (FG) 1 and 2
tanks Although the definitions in the Flammable Gas JCO would imply
the equipment 1s not required to meet dome 1ntrusive criteria, a
conservative assumption 1s that it should meet the requirements as filtered
tank gases pass through the equipment and any flammable mixtures would
be exposed to the electrical equipment internals Type 4 vapor sampling 1s
currently only performed on FG 2 and FG 3 tanks, plans are to sample at
least one FG 1 tank in the future

RISK ACCEPTANCE

See nisk acceptance writeup starting on next page

IMPACT OF NOT ACCEPTING RISK OF CONTINUED USE

FG 1 tanks-No impact unless sample (Ed note “sampling”) FG 1 tanks
If FG 1 tanks are sampled, the impact would be the same as for FG 2
tanks FG 2 tanks-If the risk of continuing to use the current equipment 18

not accepted, all in-situ vapor sampling (Type 4) vapor sampling activities
will be shut down until different equipment 1s available or the existing
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equipment can be shown to meet the Flammable Gas JCO cntena FG 3
or other tanks-No impact

REQUESTED APPROVAL FROM DOE

Continued use when performing flammable gas monitoring control [A] for
the current Type 4 vapor sampling cart
1) FG 1,2 dome 1ntrusive regions

RISK ACCEPTANCE FOR TYPE 4 VAPOR SAMPLING CART

The scope of this discussion 1s hmited to potential electrical spark 1gnition
events from the Type 4 sampling cart

The Type 4 vapor sampling cart was developed to sample tank vapors to
support resolution of tank safety 1ssues It replaces Type 3 vapor
sampling, which 1s more expensive and time consuming, and did not
provide in-situ sampling

Concern 1s when a spark occurs comncident with a flammable gas mixture
>100% of the LFL. Per Appendix A of this Flammable Gas JCO, vapor
space sample results for single-shell tanks indicate that approximately
70% to 90% of the tanks show negligible or nondetectable flammable gas
levels during non-waste intrusive work The remaining 10% to 30% of the
tanks average 1 2-1 5% of the LFL. The highest CGM measurement (7%)
recorded to date using the OVM samples equated to approximately 3 5%
of the LFL The highest vapor sample results obtained via Type B/Type 4
vapor sampling correlates to 2 51% of the LFL One IMUST sampled
showed no flammable gas present The highest recorded organic
concentration, 3 8% of the LFL, was found i1n tank 241-C-103 Tank 241-
C-103 1s the only waste tank known to have a significant floating organic
layer Since July 1996 one tank has shown a 10% of the LFL. CGM
reading (5% of the LFL) and one showed a 13% LFL CGM reading

(6 5% LFL) prior to intrusive activities Actively ventilated tanks would
be expected to have low flammable gas levels because of the constant
dilution air passing through the tanks No actively ventilated single-shell
tanks have shown flammable gas levels above mimimum detectable levels
1n erther the Type 3 or 4 vapor samples or 1n the special OVM samples
taken in these tanks

The following can be summarized concerning the actual nisk from using
the Type 4 vapor sampling cart

1) Analytical data from Type 4 vapor sampling 1s used to support waste
tank safety 1ssue resolution

2 ) Flammable gas levels have not been seen in excess of the LFL 1n the
tank dome space for any tank except 1n tank 241-SY-101 dunng one or
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more GREs In about 80% of the single-shell tanks that have been
sampled, the LFL 1s below detectable In the remaining 20% of the single-
shell tanks, the LFL 15 less than 2%, except for two to three specific
readings, which have ranged up to 6 5% The presence of flammable
gases 1n actively ventilated single-shell and double-shell tanks would be
expected to be low most of the time because of the constant dilution air
Therefore, although the presence of flammable gas concentrations in dome
intrusive areas above the LFL cannot be positively ruled out, they can be
expected to be a rare occurrence

Based upon the need for Type 4 vapor sampling and the small percentage
of the time that flammable gas levels might be above the LFL, continued
use of the Type 4 vapor sampling cart poses a low nisk of causing a
flammable gas 1igmtion event

The nisk associated with continued use of the Type 4 vapor sampling cart
1s further reduced by performing flammable gas momtoring of the work
area and dome space prior to and duning use This wall include momtonng
per method [A] See definition of monitoring methods at the end of this
section

When flammable gas levels reach 25% of the LFL, work ceases as
required per the momitoring requirements (Ed note “of”) this Flammable
Gas JCO The National Fire Protection Association (NFPA 30, 1988)
recommends that processes be controlled so that flammable gas
concentrations are <25 percent of the LFL. when relying upon vapor space
flammability levels to preclude the possibility of an ignition DOE Order
5480 4 requires Hanford waste tanks to be operated within NFPA
guidelines Thus, a control of <25% of the LFL has been established for
performing activities 1n and around tank farm facilities Because of the
unpredictable nature of GREs, 1t 1s currently not possible to ensure that
25% of the LFL 1s never exceeded Procedures and controls are thus in
place to minimize the potential for a tank to exceed 25% of the LFL, and
to cease work 1n areas common with the tank vapor space when the
flammable gas concentration exceeds this value This 25% limit 1s far
below the actual limit at which flammability can occur, and 1s
conservatively chosen to allow for potential measurement errors

Monitonng 1s normally performed with a portable CGM The CGM 1s
calibrated with pentane and reads high by 100% when monitoring for
hydrogen in air  For conservatism, no correction factor 1s applied in the
field to the CGM reading when used for monrtoring for personnel
protection Thus, a 25% of the LFL reading on a CGM 1s actually 12 5%
of the LFL for hydrogen 1n air but 1s treated as if it were 25% Depending
upon the concentration of the flammable gas constituent and oxidants
(ammonia, methane carbon monoxide, mtrous oxide), a 25% LFL CGM

23



RPP-5468
REV 0

reading will be indicative of 12 5% to approximately 20% of the LFL

The response time of a CGM to an increase 1n flammable gas
concentration 1s not nstantaneous The CGM starts responding to an
increase 1n flammable gas concentrations aimost immedsately upon the gas
reaching the CGM internals The internal response time for a CGM to
reach 10% of the LFL indication (5% LFL actual for hydrogen 1n air)
when exposed to 23% of the LFL pentane mixture (equivalenttoa 11 5%
of the LFL hydrogen 1n air mixture) ranged from 7 to 12 seconds in a
number of informal tests Time to reach the full 23% test gas indication
took 20 to 40 seconds

If the CGM 1s drawing a sample out of a tank dome space, the ttme for the
tank vapors to reach the CGM 1s approximately 26 seconds, based upon
the 500 cm/min CGM flow and the tubing currently used for flammable
gas momtoring Thus an instantaneous change from zero to 12 5% of the
LFL for hydrogen in air 1n a tank vapor space (an indicated 25% of the
LFL) would not indicate any change at all on a CGM for about 26
seconds At 26 seconds, the indicated LFL would begin to nise, and 33 to
36 seconds after the step change, the CGM would indicate about 10% of
the LF. The CGM would indicate 25% of the LFL approximately 45 to
65 seconds after the step change

A CGM 1s an acceptable instrument to use for flammable gas monttonng
in dome intrusive regions as long as work 1s halted upon significant
increase n the indicated flammable gas levels An instantaneous step
increase 1n an entire tank dome vapor space concentration from zero to
100% of the LFL 1s not realistic due to the large volume of gas that would
be required to be released although localized spots near the waste surface
could show a quick step change to >100% of the LFL from relatively
small releases of gases from below the waste surface The risk 1s very low
that a gas stream would be released from the waste surface of a 75-foot
diameter tank and enter the 2'%-inch diameter sampling head directly
above without the gas being partially diffused by tank vapors The
sampling head 1s not routinely used near the waste surface where there
could be quick localized step changes in the flammable gas concentration
Were high gas concentrations present for a few seconds until noted by the
CGM, the CGM would indicate high flammable gas levels present before
flammable gases approached the Type 4 vapor sampling cart, leaving
adequate time for shutdown

Continuous monitoring 1s performed during Type 4 vapor sampling using
a CGM Sampling 1s conducted through a tube within the flexible tube
bundle that is lowered into the tank Tank vapors flow faster through the
tubing used for flammable gas monitoring than through the tubing used for
sampling the tank gases This 1s because the vapors are drawn through the
flammable gas momtoring tube with the CGM while the tank vapors to be
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sampled are drawn through sampling tubes by the vacuum pump on the
cart The time for tank vapors to reach the CGM 1s approximately 26
seconds Tank vapors being sampled by the cart take approximately 65
seconds to reach the in-situ vapor sampling instrumentation on the cart
Therefore, with the current flammable gas monitoning arrangement, a
significant change 1n the tank flammable gas concentration would be
noticed within 33 to 38 seconds or less, assuming there were no other
indications of a GRE Thus still leaves approximately 30 seconds before
the instrumentation on the cart would see the gas, which allows adequate
time for personnel response to shut off the vacuum pump This
monitoring 1s continuous during Type 4 vapor sampling while the vacuum
pump 1s running Shutdown of the electrical equipment on the Type 4 cart
1s manual upon receipt of a CGM alarm or indication

Additionally given that vapor samphng 1s not waste disturbing, the
activity would not induce a GRE
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Appendix F —Review of Readiness for Restart of Type 4 Vapor Samphng in Tank
Farms

A-1 0 Meeting Minutes

MEETING MINUTES
Subject TYPE 4 VAPOR SAMPLING RESTART Operational Readiness
TO Distnbution BUILDING 2704HV/G108A
FROM Tom Pauly CHAIRMAN  Tom Pauly
Department-Operation- Date of Meeting Number Attending 7
Component November 10 199%
Distribution
Brow‘;:riq ¢ S7 12 SlckeI:F S7-03
GrayKW S8-04 DObSO?IO R4-06
Go et;TG R1-49 Ho sty":’ S7-01
Jacks;ﬁD S7-34 Stanto?xA S$7-01
Janlogfp §7-12
5 auIyTR $7-01
"DD §7-12 *Denotes Attendee
Wanner

The purpose of this meeting was to evaluate the appropnate level of
documentation and review of readiness for restart of Type 4 Vapor Sampling in Tank
Farms

Background Type 4 Vapor Sampling I1s used to sample tank vapor spaces for
hazardous and toxic vapors The samples are obtained using sorbent traps and
SUMMA canisters The sampling apparatus consists of the sample tube bundle which
inserted into the tank vapor space through a nser and the Sample Cart itself, which 1s a
two-wheel hand dolly containing the vacuum pump flow measurement devices valves
and vapor dner Preparation of nsers for vapor sampling will be performed using the
JCS system similar to preparation of nsers for core and grab sampling The vapor
sampling activity I1s not waste-intrusive the sampling tube bundle is inserted into the
vapor space above the waste

The Type 4 Vapor Sampling system was used routinely in tank farms unti
December 1997 when it was put into standby pending future missions Additional
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missions have now been identified, and it 1s currently intended to restart the Type 4
Vapor Sampling system early in the 2™ quarter of FY2000 Turmover of the Type 4
Vapor Sampling system to Operations will be documented via an “Acceptance for
Beneficial Use” (ABU) form as per HNF-IP-0842 Vol IV Section 3 12 Acceptance of
Structures Systems and Components for Beneficial Use

Discussion The attendees reviewed Attachment A Table 3 of HNF-IP-0842
Vol 1 Section 12 “Level of Readiness Review Score Sheet” (attached) It was agreed
that the only “yes” answer was for question #12 since the operating procedure for Type
4 VVapor Sampling 1s going to be revised and updated This results in a total score of 10,
which falls in the 0-12 category Routine operation for which no start-up review 1s
required It was agreed to document this conciusion via meeting minutes and the
meeting was adjoumed
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RPP ADMINISTRATION IP0843
Manual I, Administration
Volume
OCESREADMSS REVIEW Section 12, REV 2
x > Page 49 of 93
Effective Date September 9, 1999

ATTACHMENT A

START-UP NOTIFICATION REPORT (cont )
Table 3 Level of Review Score Sheet 212 21b)

{ritena Score
1 Does the activity require siart up of NFW Hazard Category 1 2 or 3 facility? (Yes = ORR) NO
2 Isthe activity a resumption of a Hazard Category 2 facility that has been shut down for more than 12 months? (Yes = ORR) NO
3 Is the activily a resumption of a Hazard  atcgory ! facility that has been shut down for more than 6 months? (Yes = ORR) NO
4 Does the activity involve restart afler a facility shut down because of operations outside the safety basis? (Yes = ORR) NO
5 Does the acuvity involve the restart of a Hazard Category 1 2 or 3 process that has been shut down for cause by DOE (signuficant
disruption, accident directive violation eic )7 (Yes = ORR) NO
6 Does the activity require restart of Hazard Category 1 or 2 faclity after substantial process system plaat or facility modifications
that require changes to the safety basis previously approved by DOE? (Yes = ORR) NO
7  Does the activity cause a resumption of any Hazard Category 3 facility that has been shut down for more than 24 months? (Yes = 36) NO
8 Does the activity ivolve modifications of any safety class systems structures or components (SSC)? (Yes = 25 No = 0) 0
¢ If the activity 18 ammed at shutdown for decontammation or decommussionng are the activities sigmficantly different than the
previously operating activities? (Yes = 25 No = 0) 0
10 Does the activity require any Criticality Safety Limits and conditions that are different from those normaity observed in the facity
(e g normally operating under piece parts limits and now having to operate with mass hms)? (Yes = 15 No = () 0
11 Does the activity involve restart after an unplanned shutdown directed by management due to automatic actuation of active safety
equipment fadure of active safety equipment 1mtiation of active safety equipment by an operator because of an abnormal condition or 0
no proceduralized recovery plans currently existing? (Yes = 10 No = ()
12 Has the activity resulted i a requirement for new or revised procedures controls operational requirements or other positive actions
to be pul 1n place prior Lo resuming operation? (Yes = 10 No = 0) 10
13 Does the acuvity involve modifications to any safety sigmificant SSC as identified in the Authorization Basis? (Yes = 10 No = () o
14 Does the activity increase reportable quantitics or concentrations of chemicals produced purchased stored disposed of or released to
the surface or atmosphere? (Yes = 10 No = () 0
15 Does the activity start up require any NEW capital equipment General Plant Project equipment Line Item equupment or expense
equipment 1n excess of $500K? (Yes = 5 No = () o
16  Does the activity requure changes m personnel quahfication/certification requirements or 1n the level of qualification/certification?
(Yes=5No=0Q 0
17 Does the activity create a change n function for the affected work area?(Yes = 3 No = () 0
17 Will currently installed processing equipment require modifications new calibrations or new certification m order to support the
activity? 0
(Yes =3 No = ()
19 Are new or different hazards created as a result of types of materials being processed or due to the process?(Yes = 3 No = 0) 0

0-12 No Review 8 24 MCS Standard Start Up Review 18 35 FDH Standard Start Up Review > 30 RA Total

10
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RPP ADMINISTRATION HNF-1P-0842
Manual I, Admmistration

Volume
READINESS REVIEW Section 12,REV2
PROCESS Page 50 of 93
Effective Date September 9, 1999

ATTACHMENT A

START-UP NOTIFICATION REPORT (cont )

Score

0-12  Routine operation no start-up review required
8-24  Standard start-up review no Fluor Damel Hanford mnvolvement
18-35 Standard start up review Fluor Damiel Hanford may assign a start-up coach and review

leader
> 30 Formal readiness assessment with DOE-RL mvolvement

A formal operational readiness review will be performed when required by DOE O 425 1
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