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Summary

This report describes the organic analytical support provided by Pacific Northwest Laboratory (PNL)

to the Westinghouse Tank Vapor Issue Resolution Program. It describes progress in the first year of what
is anticipated to be a multi-year effort at PNL. The focus of this task is to assist in the design and/or
selection of sampling and analytical methods and to perform appropriate analyses of Hanford waste tank
vapor samples. Major accomplishments in this task for FY 1993 include -

Procurement set up and operation of a laboratory for analysis of SUMMAT™ Canister samples

Validation of a sampling and analysis method for determining levels of normal paraffin hydrocarbon
(NPH) in Tank 241-C-103

Receipt and set up of an ion trap mass spectrometer for the potential field analysis of tank vapor
samples.

Work was done to validate the NPH sampling and analysis methods and to prepare the SUMMAT™

laboratory. Activities in the first year have addressed the preparation for anticipated sampling of the
Hanford tanks. This report emphasizes those issues directly relating to developing a laboratory capability
and analytical methods for analyzing Occupational Safety and Health Administration (OSHA) versatile
sampling tubes and passivated canister samples collected from Hanford tank farms.
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Waste Tank Safety Program
Annual Status Report for FY 1993
Task 3: Organic Chemistry

Introduction

This task supports the tank-vapor project, mainly by providing organic analytical support and by
analyzing Tank 241-C-103 (Tank C-103) vapor-space samples, collected via SUMMAT™ canisters, by
gas chromatography (GC) and GC/mass spectrometry (MS). In the absence of receiving tank-vapor
samples, we have focused our efforts toward validating the normal paraffin hydrocarbon (NPH)
sampling and analysis methods and preparing the SUMMA™ lJaboratory. All required milestones
were met, including a report on the update of phase I sampling and analysis on August 15, 1993.
This update described the work involved in preparing to analyze phase I samples (Appendix A). This
report describes the analytical support provided by Pacific Northwest Laboratory (PNL)(@ to the
Hanford Tank Safety Vapor Program.

Progress During FY 1993

Procure and Install SUMMA™ GC/MS System at PNL
¢ Laboratory 13A in the 329 building was made available for the SUMMAT™ laboratory.

e A GC/MS system procured by PNL was dedicated to air-sample analysis. The Hewlett- Packard
5971 GC/MS was received March 9. Installation and on-site training was provided April 2-6.
The purchase order is shown in Appendix E.

* A SUMMAT™ canister sample concentrating system for source-air and ambient-air analysis was
procured by PNL. This included an automation system, a calibration system, and a cleaning
system for SUMMAT™ canisters. This system was from Entech and required a sole source
justification. The system was installed in laboratory 13A of the 329 building on April 22-23.
The purchase order is shown in Appendix F.

SUMMA™ GC/MS Analysis Technology Transfer

* Technology transfer from Oregon Graduate Institute (OGI) took place in FY 1993. Rei
Rasmussen of OGI is a world leader in SUMMAT™M canister analysis. Rich Lucke represented
PNL on a visit to Rei Rasmussen of OGI on December 8, 1992. They discussed SUMMAT™
canister analysis and future technology transfer to PNL. Additional technology exchanges with
Rei occurred when he visited Richland on February 4, 1993, for a vapor team meeting and on
March 7, 1993, for a vapor conference meeting. :

* Technology transfer from Battelle Columbus Ohio (BCO) took place in FY 1993. Battelle
Columbus is one of the first laboratories to do analysis with passivated SUMMA™ canisters, and
they have much experience with SUMMATM canister sampling and analysis of components
extending beyond the TO-14 list. We have implemented a collaborative arrangement with BCO
through an inter-laboratory agreement (ILA) with PNL (Appendix C). Rich Lucke and Therese
Clauss visited BCO in March 1993 to discuss air sample analysis using SUMMATM canisters and
the EPA TO-14 method. Tours of the laboratory in operation were provided. Mike Holdren and
Debbie Smith of BCO visited PNL's SUMMAT™ laboratory the week of August 9 to evaluate
PNL's SUMMAT™ capability through an ILA. Mike and Debbie were impressed with PNL's

(a) Pacific Northwest Laboratory is operated for the U.S. Department of Energy by Battelle Memorial Institute under
Contract DE-AC06-76RLO 1830.



SUMMAT™ gystem. Our analytical detection at the 1-ppb level was better than Battelle
Columbus's response at 10 ppb. The Entech system has a wide diversity of operational modes
that gives the most flexibility for analyzing source samples and expanding the analyte list. This is
very encouraging. During the visit by BCO, much effort was spent in investigating the source of
siloxane peaks seen in TO-14 chromatograms. The siloxane source was isolated to a specific part
of the system, and ideas were presented to reduce the amount present. Fortunately, the
contaminants do not interfere with the TO-14 target component list. Blank audit canisters from
our zero air generator have been prepared and are being sent to BCO to evaluate our cleaning
system as per the ILA.

Pacific Northwest Laboratory has been involved in an ongoing task to accumulate open literature
papers and methods related to air toxic analysis. A search and acquisition of the literature for
air-analysis methods, including SUMMATM™ canister analysis and method TO-14, is ongoing, and
acquired literature is kept in room 2 of the 329 building. A database of acquired air-analysis
methods has been started and will be updated in the future. Appendix D shows the titles and
method numbers acquired by PNL.

Both Therese Clauss and Rich Lucke attended the American Chemical Society (ACS) short course
entitled "Air Toxic Analysis by U.S. EPA Methods" at the Pittsburgh Conference, Atlanta ,
Georgia, March 6-7, 1993.

Therese Clauss attended the Air Toxic Symposium by EPA and Air and Waste Management
Association at Durham, North Carolina, May 3-7.

Implement SUMMAT™ Canister Analysis Capability

The SUMMATM laboratory is functional. Numerous hardware problems were discovered and
repaired on the recently purchased Entech system. Problems included faulty heaters on both
sampler towers, an incorrect cryo trap configured by Entech to trap the #2 focus unit, broken
transfer lines due to chemical reaction from the interface, and several vacuum leaks in the
cleaning system. A service engineer from Entech spent June 29 repairing and validating the
Entech system.

Entech was subcontracted by PNL for a three-day visit (July 28-30) to assist in PNL's SUMMA™
laboratory. Detection limits, canister cleaning, blank levels, and reproducibility were
investigated. A new 60-meter GC column was installed to replace the 30-meter column to
improve separation and to reduce column bleed and column flow. The heated transfer line
between the Entech concentrator and the GC/MS was replaced with an internally treated stainless
steel tubing (Silco-steel). This will allow for better stability of polar compounds and a more rigid
transfer line as compared to a fused-silica capillary tubing. This also eliminated some of the
persistent contamination seen in the system.

Over 40 SUMMA™ canisters are owned by PNL as well as a cleaning system to routinely clean
four canisters at a time. The cleaning system is working, but a high vacuum pump is needed to
obtain lower vacuum (<10 mtorr) and a more efficient cleaning.

Initial Development and Validation of SUMMA™ Canister Analysis Using EPA Method TO-14

A draft strategy plan was prepared for developing and validating SUMMAT™ canister analysis and
is included in Appendix G.

We have obtained excellent detection of 40 components on the TO-14 target list at the 10-ppb
and 1.0-ppb levels. Figure 1 shows the GC/MS total ion chromatogram of a 10-ppb TO-14
standard that was prepared by diluting a' 100-ppb Scott Specialty Gas Standard TO-14 mixture.
Table 1 lists 40 components on the T-14 list and the corresponding peak number to Figure 1.



Table 1. List of TO-14 Standard Components

1. dichlorodifluoromethane (FREON-12)
2. methyl chloride (chloromethane)
3. 1,2-dichloro-1,1,2,2,-tetrafluoroethane (FREON-114)
4. chloroethene (vinyl chloride)
5. methyl bromide (bromomethane)
6. ethyl chloride
7. trichlorofluoromethane (FREON-11)
. 8. 1,1-dichloroethene (1,1-dichloroethylene)
9. dichloromethane (methylene chloride)
- 10. 1,1,2-trichloro-1,2,2-trifluoroethane  (FREON-113)
11. 1,1-dichloroethane
12. cis-1,2-dichloroethene  (cis-1,2-dichloroethylene)
- 13. trichloromethane (chloroform)
14. cis 1,2-dichloroethane
15. 1,1,1-trichloroethane
16. benzene
17. carbon tetrachloride
18. 1,2-dichloropropane
19. trichloroethylene
20. cis 1,3-dichloropropene
21. trans 1,3-dichloropropene
22, 1,1,2-trichloroethane
23. methyl benzene (toluene)
24, 1,2-dibromoethane
25. tetrachloroethene (tetrachloroethylene)
26. chlorobenzene
27. ethylbenzene
28. m-xylene (1,3-dimethylbenzene)
29. p-xylene (1,4-dimethylbenzene)
30. styrene
31. 1,1,2,2-tetrachloroethane
32. o-xylene (1,2-dimethylbenzene)
33. 1,3,5-trimethylbenzene
34, 1,2,4-trimethylbenzene
3s. chloromethylbenzene, alpha  (benzyl chloride)
36. m-dichlorobenzene (1,3-dichlorobenzene)
37. p-dichlorobenzene (1,4-dichlorobenzene)
38. o-dichlorobenzene (1,2-dichlorobenzene)
39. 1,2,4-trichlorobenzene

40. hexachloro-1,3-butadiene
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Figure 1. GC/MS Total Ion Chromatogram of a 10-ppb TO-14 Standard Mixture from
a SUMMAT™ Canister.



Aerosol Support

Organic analysis was provided to the aerosol task to support the validation studies for the aerosol/
flammability issues. Results are not included in this report, but can be obtained from the Task 2
Annual Report and from the published report PNL-8875. This was a major effort by the organic
task and consumed over 25% of their time in FY 1993. Hundreds of laboratory samples and
standards were extracted and analyzed by GC/MS.

A tributyl phosphate (TBP) study was added to the aerosol study. Ryan Hoheimer {Northwest
Organization of Colleges and Universities for Science (NORCUS) student} worked under the
supervision of T. Clauss on expanding the Occupational Safety and Health Administration
(OSHA) versatile sampler (OVS) sorbent tubes to include TBP. Calibration of GC/MS and
extraction efficiencies were determined. The extraction efficiency was determined to be an
average of 101% and was determined from triplicate spikes at three different concentrations.

Ion Trap Analysis

The ion trap mass spectrometer was acquired and delivered in FY 1993. Training included a visit
to Oak Ridge National Laboratory (ORNL) in October by two PNL staff (R. B. Lucke and S. A.
Clauss). The ion trap was received at PNL and installed by ORNL on October 15, 1993, in room
9A of the 329 building. As specified in our statement of work, additional vapor-program work
was not done on the ion trap in FY 1993. Two proposals for the feasibility and validation of the
ion trap mass spectrometer in regards to Tank C-103 headspace analysis were delivered to WHC
and are included in Appendix B. A proposal on the validation of the ion trap mass spectrometer
as applicable to Tank C-103 was delivered to WHC in December 1993. After a meeting with
WHC and DOE, a reduced scope proposal was requested and delivered to WHC in April 1993.

Practice SUMMA™ Method with Phase 1 Samples and Optimize for Hanford Waste Tanks

Because of continuous sampling delays beyond PNL control, phase I sampling did not take place
in FY 1993, and samples were not received.

Assistance to WHC

Teamwork with the WHC vapor program is ongoing, and continuous support to WHC was
provided. This included attendance at the vapor-team meetings, vapor-conference meetings,
sub-TAP meetings, and special sub-task meetings. The PNL organic task has been dedicated to
support WHC and has been available to assist WHC in all matters related to the vapor program.
In addition, PNL kept a proactive communication with WHC and Northwest Instrument Systems,
Inc. (NISI) in implementing TO-14 and the direct GC/MS.

Three gas bottles of a diagnostic test mixture were procured from Scott Specialty Gases for the
vapor program. One bottle was provided to WHC for the mobile laboratory work. Because of
concerns from WHC on the validity of the constituents present in the diagnostic test mixture, PNL
analyzed the mixture and determined that butyl benzene was present rather than n-butanol. Scott
Specialty Gases confirmed this and provided credit to the procurement.

Staff at PNL worked with Jim Huckaby to validate a technique to determine the depth of the
organic layer in Tank C-103. This included the preparation of a simulated Tank C-103 mixture
with NPH, tributyl phosphate (TBP), and a sodium nitrite water solution. Studies using an ohm
meter and a wire electrode that pierces through the various tank layers indicate that the depth of
the organic layer can be readily determined.

A work plan to analyze the high-efficiency particulate air (HEPA) and Carbitrol filters obtained
from the riser of Tank C-103 was prepared and delivered to WHC. A copy is provided in
Appendix H.



Phase Zero Completion

* Analysis of phase zero mobile analytical laboratory truck (MALT) samples from August 1992
were completed in October 1992, and a final report was delivered to WHC. A copy of the report
is provided in Appendix I.
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Pacilic Nonthwest Laboratories
Hauelle Boulevand

.0 Box 9

Richland, Washingtan 99152

lelephone {509) 37()_328()
August 10, 1993

Icrry QOshorne _
Tank Vapor Issues Resolution Manager
Westinghouse Hanford Company
Richland, Washington 99352

Dear Jerry,

The Tank Vapor Project milestones include a report on August 15, 1993,
deseribing the completed analyses of phase 1 samples from ‘Tank 241-C-103.
As you know, we have not yet received samples from this tank and arc
therelore unable to report these analytical results.

Mcanwhile, wec have been preparing for phase | samples. Some of the
activitics we have been involved in are summarized below:

. Preparing for the sampling and analysis ol tank vapors (o test for their
Mammability.

. ldentifying and preparing laboratory space for devcloping Summa
laboratory capability.

. Procuring cquipment and supplics Tor the Summa laboratory for
tank-vapor analyscs.

. Participating in [requent strategy mectings (o assist in program
dircction.

. Lvaluating literature,

. Arranging a collaborative arrangement with Battélle Columbus (o
help validate our Summa laboratory capabilitics.

Dctails of some ol these activities are provided in the cnclosed malterial,
These activities have allowed us to preparc for phase | and phasc 2 samples.
Our Summa laboratory is now lunctional.  The instrument is operating, and
standards are being cvaluated.  This week, we will host two stafl from

Al
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+< Ballelle

Jerry  Osborne
August 10, 1993
Page 2

Battelle, Columbus, who are leading experts in the operation of a Sumima

laboratory.  Their role is to help us in the operation and validation of our
laboratory.

As soon as the samples Irom phase 1 become available to us, we will make
cvery cffort to provide vesults at the quickest possible convenience,  Once
results have been oblained and cvaluated, T will be reporting them (o you.

Sincerd

Ty,
/y//
e .

e

Steven C. Goheen, Ph.D.
Program Manager
Tank Vapor Projeclt.

(2 ) N

SCG:ja
IEnclosure

ce: Ronald 1Hall
James Huckaby
Benjamin Johnson
Bruce lLerner
Michacl Ligotke
Richard Lucke
Michael Story

A.2
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SUMMARY REPORT OF PNL ACTIVITIES FOR PHASE | OF THE TANK VAPOR
PROGRAM

Summary: The following document outlines PNL's activities for Phase | of the tank farm vapor program. Because of continuous
sampling delays beyond PNL control, Phase | sampling has yet to take place. Activities up to this date have dealt solely with the
preparation for anticipated sampling of the Hanford tanks. This report addresses only those issues directly relating to developing a
laboratory capability and analytical methods for analyzing sorbent tube and passivated canister samples collected from Hanford tank
tfarms. Once a survey sample from the tank farms has been received by PNL for analysis, method development and analysis for the
completion of tasks listed for Phase | of the tank farm vapor program will follow. It is expected that from the first sampling and
analysis, questions surrounding the issue of tank flammability will be answered. Survey summa canisters analyzed by PNL will aid
in PNL's attempt to expand the model method target analyte list to include polar compounds of interest and components found in tank
samples. This report describes the needs and corresponding actions already executed by the PNL group for Phase | of the program.

l. Laboratory Space Availability

Needs Action
+ The method development group needed enough laboratory « Laboratory 13A in the 329 building was reserved for
space to house a GC/MSD interfaced with a canister housing the GC/MS and cryo-concentrator instruments.
concentrator, a standards dilution unit, and a canister Obsolete equipment previously housed in laboratory 13A was
conditioning oven (approximately 45 square feet of bench removed and excessed. .

space and 5 square feet of hood space). Additional floor space
was needed to allow for two auto-sampling manifolds to be
hooked up to a concentrator. Additional bench and hood space
was needed to allow chemists to do minimal bench work.

« The laboratory used for summa canister analysis had to be « Laboratory 13A was cleaned and downgraded leaving two-

capable of handling up to 2 uCi sample levels. thirds of the lab to do vapor work and keeping one-third
available for the occasional need to do work on radioactive
samples.
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1. Ordering of Equipment

Needs

Action

Analysis of summa canister samples required GC/MS
instrument.

GC/MS instrument was ordered in 12/92 and received in

2/93. The. installation of the instrument was completed in
3/93. Additional training on the operating system of this

instrument was received on 3/25/93.

Analysis of summa canisters required a canister
concentrator, a means for making in-house gas standards,
and a means for conditioning used canisters.

A source of clean air was needed for blending gas standards
and making gas sample blanks.

An Entech cryo-concentrator with a standards dilution unit
and a canister conditioner, was been sole-sourced ordered in
12/92 and received in 4/93. Installation of this equipment
was completed in 6/93. Additional training on operation, use
and maintenance of this instrument was received in 7/93.

A clean air generator and pump were ordered (5/93),
received (6/93), and installed (7/93).

111,  Order Expendable Equipment.

Needs

Action

Summa canisters.

20 6-Liter canisters have been purchased by PNL.

Tedlar Bags.

10 bags have been purchased for this program.

Sorbent tubes for aerosol sampling.

80 sorbent tubes have been purchased for this program.

Chemical standards and solvents for aerosol analysis.

Supplies are ordered as needed.

Gases (He, liquid N2, CO9) and gas standards.

Supplies are ordered as needed.

Assorted GC columns, tubing, syringes, sample vials.

Supplies are ordered as needed.
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IV. Technology Transfer/Consulting/Technical Training

Needs

Action

Open communication between the two groups analyzing
canister samples, PNL and WHC chemists, needed to be
established.

PNL chemists have met with WHC chemists and M. Story to
establish communications between the two groups and to
report laboratory progress. Both groups identified
individual group needs as well as objectives of the sampling
plan (sampling train) and potential contacts for expertise in
the area of canister sample analysis (10/22).

PNL chemists continue to attend bi-weekly meetings
conducted by WHC project leaders to report activities and
progress made toward bring summa canister technology to
the Hanford site.

Other experts in area of summa canister sampling (method
TO-14) and canister analysis needed to be identified.
Meetings with these experts needed to be arranged for the
purpose of a technology transfer between the groups.

A back-up laboratory which could provide similar (TO-14)
service had to be identified to validate future standards and
analyze duplicate samples.

Site visits to other laboratories with summa capability had
to be arranged for the purposes of technology transfer.

Oregon Graduate Institute (OGl), Tigard, OR, was identified
as a laboratory experienced in TO-14 analysis.

PNL joined WHC and other scientists working on this
program in a visit to the OGI laboratory.

PNL has put into place, an inter-laboratory agreement
(ILA) between PNL and Battelle, Columbus (BCQ) scientists
in the Environmental Phyusics and Chemistry group. The
BCO group has expertise in the area of summa canister
sampling and analyzing components not listed on the TO-14
target list. They are well recognized and published in this
area.

PNL scientists working on summa canister method
development have visited the BCO laboratory for the
purposes of technology transfer (4/1).
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Scientists at PNL who were assigned the task of summa
canister method development needed to gain information on
air toxic regulations, the latest instruments designed for
these analyses, and information pertaining to the latest
studies in this area.

V. Literature

Needs

PNL scientists attended a short course "Analysis of Air
Toxics by Compendium Method TO-14" sponsored by the
American Chemical Society in conjunction with the
Pittsburgh Conference (3/6/93).

PNL scientists attended the Pittsburgh Conference in Atlanta,
GA (3/8-3/12/93).

PNL scientists attended the Air Waste Management
Association symposium on the "Measurement of Toxic and
Related Air Pollutants® in Durham , NC (5/4-5/7/33).

Searches

Action

A review of available information from tank 103C was
needed. Information pertaining to sampling which has been
done, the analyses performed on the samples, sample results,
and a list of worker complaints .

Some of the available information from tank 103C samplings
were reviewed by PNL.

A literature search of work done by other groups using
passivated canister methods to sample for volatile organics
in ambient air was needed.

Literature reference files have been started by PNL for
papers covering passivated canister sampling techniques and
thermal desorption tubes. A full "summa" literature search
through PNL library was completed (11/4).

PNL acquired copies of the OSHA methods, NIOSH methods and
"Compendium for the Measurement of Toxic Organic
Compounds in Ambient Air" also-known-as EPA compendium
methods TO-1,2,..14.

PNL needed to research and review existing methods for
measuring and analyzing VOC's in ambient air to use as
references in validating PNL's method.

Review of pertinent methods has begun and will be done as
time permits.
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Vi. Laboratory Method

~ Needs

Development

Action

A method was needed for measuring NPH in aerosol samples.

PNL developed an analysis method for the determination of
normal paraffin hydrocarbons (C11-C1g) in air. PNL
chemists also worked with PNL engineers to develop a
sampling method for NPH onto OSHA versatile samplers for
the collection of NPH.

PNL must develop the capability for making standards in-
house and have them validated by another lab, or compare
them against certified standards.

A}

The first step in this effort is to learn how to dilute and
analyze TO-14 compounds. Work in this area has begun.
Battelle Columbus experts in TO-14 will be visiting PNL
during the week of 8/9-8/13 to help PNL develop this
capability.

The instrument will be optimized to meet the TO-14 method
requirements. PNL will establish that they can perform the
TO-14 analysis with the required QA as per method, before
modifying the instrument for tank vapor analytes.

This work is currently in progress.

Using method TO-14 as a model, modifications will be made
lo the target list to accommodate the tank vapor matrix and
potential components.

Action toward this effort cannot begin before the tanks are
sampled and PNL receives a trial canister sample to explore.

The level of method development needed (validation, QA/QC,
efc.), must be determined before technology transfer to the
WHC mobile lab can take place.

Again, action in this area is highly dependent upon actual
sampling dates. Work toward this end is targeted for fiscal
'94,
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Progress to date (summary):

A laboratory reasonably free of organic vapor contaminants has been dedicated for the purpose of serving as a summa canister analysi
laboratory. Purchased equipment for this project has been installed and scientists are in the process of becoming familiar with all

. the instruments and methods to be used for TO-14 analysis. PNL scientists have established a close working relationship with

Battelle Columbus summa canister technology experts in an effort to provide the most up-to-date scientific information possible to
this project. PNL gives continuous updates to WHC vapor team leaders and attends regularly scheduled project meetings. Additional
tasks assignments issued by WHC are executed by PNL staff in a conscious effort to provide continuous support to the vapor team and

project a positive working relationship.

Remaining Actions Needed:

The waste tanks need to be sampled to give PNL a trial sample to study and begin the extension of the TO-14 analyte list.
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Dear Jerry:
Subjeclt: lon Trap Proposal

I have atlached a linal copy al the lon Trap proposal Includling cost
informatlon. 1 have nol heard any more Informallon from you regarding Lhis
proposal since we sent Lhe drafl several monlths ago. DPlease lel me know IT
you would llke us Lo expand or adjust the scope, He arce anxlous lo work wilh
Lhis instrument. gliven the oppartimity and funding.
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Steven C. Goheen,*Ph.]
Senlor Research Sclenlist
Chemical Sciences Department
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. M. Bean, PUL, w/o enc.

. . W, Clauss. PNL, w/o enc
N: Lucke. PHL, w/0o enc. A
. H. Hong, PHL., w/o enc.

. . Strachan., PHL. w/o enc.
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DRAFT

PROPOSED PROGRAM PLAN FOR THE ION TRAYP ON
THE TANK VAPOR PROGRAM

‘R. B. Lucke{ S. C. Gohieen, T. R, W. Clauss, G. M. Mong

INTRODUCTION: This program plan describes how PNL would use the ion trap
spectrometer (I'TS) from Oak Ridge National Laboratory (ORNL) to suppaoit the Hanford Tank
Vapor Program. The T'TS was developed as a scrcening tool to obscrve and potentially identify
organic material in the gas phasc. To develop a method using the I'TI'S which would be uscful to

the Hanford Tank Vapor Program would require a program like the onc described in this plan.

This plan is composcd of S major components. These include the following:
1 Ficld.survcy

II. Mcthod development

11, Preparation of Standard Qpcerating, Procedure (SOI)

IV. Mcthod Validation

V. Ficld usc.
Background:

This instrument is a vendor bought ion trap from Finnigan with attached sampling modulcs
developed by ORNILL. The I'TS is a ncwer generation to the ion trap detcctor (ITD). Itis not the
Finnigan ion trap mass spectromeler (I'N'MS) which has MS/MS and high resolution capabilitics.
Itis not interfaced with a gas chromatograph. The modules attached to the ITS inctude an air
sampling module, a purge module for water and soil samples, and a thermal desorption madule
to usc with samplcs collected on thermo desorption tubes. T'wo minute analysis or on-line
monitoring is possible with this systcm. It should be noted that the ion trap by itself is best
suitcd for ambient air analysis or specific point source analysis in which there are ohly afcw
analytes present. In the case of source analysis, or complex mixtures (tank 103C), it may be of

limited usc. To our knowledge, complex mixturcs have not heen studicd with this instrument.

DRATT ION TRAP PRI:-PROPOSAL PNL 11/12/92
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DRAIT

Its uscfulness under these conditions would need carcful cvaluation. Such an cvaluation is
included as part of this program, However, the I'TS was developed by DOE for usc in the ficld
far problems like monitoring tank 103C. “This program provides an opportunity for DOE o
cvaluate the uscfulness of the I'T'S for these or similar complex mixtures, and if ;)()ssil)fc. to
devclop a validated procedure for usc in monitoring Hanford tanks. As an cxample, the high
sensitivity of the I'TS may provide uscful ambicut air sampling data, acting as a sensitive uigper

which dctermines the timing of more sophisticated sampling,

OPERATIONAL STATUS OF THE TON TRAP:

The ion trap is now sct up and ranning at PNL in the 329 building. “The three sampling modules
(air, purge, and thermal desorption) e waotking fine.  Beceause of the complexity of the
headspace in the [anford Tank Farms, there is a need for chemical ionization in addition o the
cxisting clectron impact ionization on the ion trap. 1t is onr understanding that this ion trap has
this capability but it is not working duc to a hardwate or software problem. ORNL is awarc of

this and is working with Finnigan to correct this.

PROPOSAL

l;Al!()RA'l'()RY ANALYSIS WITH THE ION TRAP:

Below is a morce detailed outline of our program plan, Descriptions of all these areas arc not

contained in this draft. Morce detail will be provided upon request.
I Ficld survey

* Evaluation of potential problcms using I'l'S in the ficld
« Dircct tank sampling

» Ambicnt air sampling ncar 103C

+ Soil sampling ncar 103C

+ Other applications may be identified in the ficld.

- Evaluation of data collected from ficld survey.
II. Mcthod development

+ Study ficld survey data,

* Analyze simulated ficld conditions in the laboratory

DRATT ION TRAP PRE-PROI'OSAL PNL 11/12/92
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DRAYFT

« Bvaluatc multiple samples for precision and accuracy delermination

Pattcrn recognition

« Scparation mcthods (filters, membiancs, or simulated GC)

Interference investigations (water, ammonia, TBP, cic.)

.

Repaort diata collected, recommendations made.

1L Preparation of Standard Operating 'rocedure (SOP)

Draft preparcd (rom method development results.

Test dralt procedure in the laboratory

Modifications, if nceded
+ Ticld test
» Final SOP delivered to WIC

V. Mcthod Validation

« Follow SO with standards tn the laboratory
« Idemify precision and accuracy
« Comparc results with established methods (e.g., SUMMA)

» Report on results to WHC
V. Ficld usc.
- Ficld validation against SUMMA
+ Uscd to determine cvents at tanks (c.g. when to sample with SUMMA)

» Survey dosc when wortkers arc in the tank farm

« Validitte existing survey techniques (c.g. OVM)

Detailed descriptions of a sampling of the component arcas which may be studicd in this

program arc given below:

I Ficld survey

Coutinuous_Monitoring of Ambicnt Air; ‘The ion trap is dcsigncd for detatled ambicnt air
analysis. Tor example, if the OVM monitors-uscd by the 11T personncl are showing 18 ppm

organics, the ion trap may conlirm this and possibly identily some of the organic componcnts. If

DRAFT ION TRAP PRE-PROPOSAL B 4 PNL 11/12/92



DRAFT

changes arc noted in the ambicnt atmosphere, the ITS data may act as an immediate trigger for

othcr sampling plans.

On-line Mouitoring of “Tank Leadspace: The ion trap can be configured for on-linc monitoring
of the headspace stream durini;‘(hc purge and sample petiod.  “The data provided can be
cvaluatcd and uscd to access the uscfulness of the I'TS in the analysis and characterization of
headspace gascs from Hanford waste tanks. Sample splitting can be accomplished to allow part
of the samplc to be screened by I'TS analysis, the pattern of components recognized, and the rest

of the sample collected by SUMMA and analyzed in detail by other mass spectral analyscs.

Soil Aualysisin 103C Lauk Eauns; Using the purge maodule, perform scrcening analysis of soil
samplcs taken in and around 103C tank farms. This will provide information pertaining ta

possible organic componcents in the soil at 103C and if they arc contributing to the unknown

vapors. This will dircctly address safely concetns voiced by tank farm workers.

Themal Desorption_ Analysis;. Multisotbent tubes and DAAMS tubes can be analyzed by the
ion trap in 3 minute analysis timcs. The ion trap uscs the same type of sorbent tubes uscd in
carlicr Phasc Q samipling for ORNL. Sampling with the sorbent tubes followed by thermal
desorption into the ion trap provides a concentration mcthod such that the detection limits arc

dramatically improved. This is for ambient air sampling around the tank farms and not for dircct

tank sampling.

1. Mcthod devclopiment

Analysis ol Stnmulated 103C Tank Headspace: The concentration and content of the headspace
vapors in 103C tank may result in limited application of the ion trap for direct sampling. “The

data obtained by the ion trap may be too complex to be uscful siimc no gas chromatograph or
scparation system is uscd prior to the ion trap. This study will usc the ion trap in dircct analysis
of a simulated 103C Tank headspace. The simulant will consist of a nonradioactive sample
composcd of TBP, NP, 1-butanol, acclone, acctonitiile, and scllcclcd .nlkylnilrilc.":. The data

from this analysis will be cvaluated to determine the applicability in the characterization of the

headspace vapors by ion trap.

DRATFT ION TRAP PRE-PROPOSAL PNIL, 11/12/92
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Laboratory Headspace Analysis of Organic Layer {tom Taonk 103C: A grab sample of the
organic laycr in tank 103C is scheduled to be taken by WILC, Dircet headspace analysis of the

organic layer will be provided.

Chemical lonizationwith Jon Urap:  PNL will work closcly with ORNL and Finnigan to restore
chemical ionization capability of the I'T'S. Chemical ionization will be compared with the

existing clectron impact source on the ion trap. Chemical ionization will provide Icss mass
spectral fragmentation such that analysis of complex mixtures will be more uscful, resulting in a

significant increasc in the utility of I'T'S analysis of multicomponent samples.

Paltern Recognition Study: Data obtained (rom the direct headspace analysis by the jon trap, a
pattcrn recognition study will be done as an attcmpt to deconvolute the data, and corrclate
characteristics Icading to cvents. ‘This phasc must be conducted with concomittant GCMS

studics of SUMMA canisters or with simulants of known composition.

Rexclovment of Scparation Method(s) Priorto the_fon Erap: The complexity of tank 103C
headspace limits the I'TS's usc in dircet analysis . An up front separation may be required prior (o

the ion trap analysis. PNL will cxplore separation and filtration methods prior to the ion trap.
Filtration and scparation methads to consider are membranc fibers and a capillary transfer line to

scparate like components prior to the ion tap.,

{IL. Preparation of Standard Operating Procedure (SOP)

Once best application of I'TS is determined, SOP wiitien for specific application, which inchides
additional equipment required, if any. Develop an SOP detailing procedures to be followed for a

numbcer of potential sampling/alysis scenarios, to inchude tank sampling,
1V. Mcthod Validation

Validation of SOP under ficld conditions using samples of known composition (c.g., SUMMA
canisters that have been well characterized or lab standards. Parallel ambicnt air sampling with

summa canisters and compare content/level results.

V. Ficld usc.
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Mobile Labotatory: The ion trap has to be protected from the cnvironment when uscd in the
ficld. A mobilc laboratory is required such that 110V is provided for the ion trap. The WIIC
mobilc laboratory will provide space and power for the ion trap. In addition, PNL will purchasc
a portable generator such that the ion trap can be ran from the back of a Suburban or a truck with

a canopy in casc the WHC mobile laboratory is not available.

. If it is determined that best usc is ambicnt sampling is best application, could be used as
an alarm with calibrated standards in (ickd, for determining when arganics too high for

people to be working without air-linc.

. If source and filtration/or separation is hest application, follow SOP in fickl with
additional, if any, peripherals hooked up to I'TS. Intcrmitient parallcl sampling with other
mcthods could be used to determine if UT'S dirty, or toss of calibration has occurred over

time.

Cost
The cost of this program is contingent upon the schedule. An estimate of cost is approximately 1

T for the duration of the program. It is amticipated that at this funding level, it would take

approximately onc ycar to prepare a SOD.
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Pacific Noirthwest Labatatories

Ratietie Boulevard

I.CQ). Pox 999

Richland, Wacdhin 3
v Yok

FARE R 376- 2329

February 19, 1993

Jerry Osborne

HestInghouse llanlford Comwpany
P. 0. Box 1970

Richland, WA 99352

Dear Jerry:
Subjecl: RLDUCLD SCOPE PROGRAM DPLAN TOR THE 100 TRAP ON THHE TANK VAPOR PRUGRAH

Atltached 1s a reduced scope work slatemenl on Lhe vapor Lank program. [f{ you
have any quesllons. please conlacl me.

Thanks.

Sincayrely,
Mo ¥ A
{G(u O L
Steven C. Gohepn Ph.D,

Senlor Research Sclenticl
Chemical Sclences Departlment!

SCG:gkr
fnc.

cc: R. 1, Bean, PHL. w/enc.
S. A. Clauss, PHL. w/enc.
J. C. Fulton, WHC, w/enc,.
R. R, Lucke, PHL, w/enc.
G. H. Hong. PHL., w/enc.
M. Slory., NI, w/enc.
D. Strachan, PNL w/enc.
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REDUCED SCOPE PROGRAM PLAN FOR THE 10N TRAP ON TIIE TANK
YAPOR PROGRAM

R. B. Lucke, G. M. Mong, S. A. Clauss, and S. C. Gohcen*
Pacific Northwest Laboratory, P'. O. Box 999, Richland, WA 99352

INTRODUCTION: Pacific Northwest Laboratory (PNL) has been requested by the U. S.
Department of Encrgy, Headquatters (DOE-11Q), Richland Operations Office (DOE-RL), and
Wéslinghousc Hanford Company (WIC) to provide a reviscd program plan to cvaluate the ion
trap spectrometer (ITS) from Oak Ridge National Laboratory (ORNL). ‘The previous fon Trap
Plan was a {ull onc year study on the cvaluation, mclhdd development, and validation of the ITS as
applicd to complex mixturcs, such as tank 103C. “This program plan incluides a reduced scope
from that of the initial proposal. In this revised plan, the I'TS will be evaluated in the laboratory for
its applicability to the study of vapors such as thosc emitted from tank 103C. This plan will aljow
an cvaluation of the I'TS to be donc prior to ficld application so that chemical intetferences or

physical problems will be identificd before the expense of transfer to Tank 103C is affcated.

PROPOSAL: This plan is composcd of the {ollowing components using the ORNL air sampling

module on the I'TS: Thesc inchude the fullowing:

. optimization of thc ORNL air sampling module

. analysis of Sumima canisters with samples taken directly from inside tank 103C
(T'hese samples will be provided by WIC,)

. preparation and analysis of a simulated mixture of major componcents known to be
cwitted from tank 103C (part of this study will providc information on rclative
scusitivity of the various compounds and identify mutually interfering componcents.
‘This is essential to define those specics which will mask or otherwisc overwhelm
the detection of other compounds in the vapor samplc.)

. laboratory analysis of the headspace from a dip samplce of the organic laycr in tank
103C (in addition to summa cannistor sampling, analysis of the dip sample will

providc further information on the applicability of the TT'S as applicd to Tank 103C.

'l’hnir sampling modulc is a prototype module that is very sensitive to the operating

paramctcrs. Any variable that is not preciscly optimized for the concentration level of the sample
may result in major response loss and unresolved massces such that the results may be ambiguous.
In addition to the I'TS paramcters, six operating paramecters on the ORNL air sampling module

influcnce its performance:  pulse duration sctting, pulsc delay sctting, Helium pressure, Helium

ITAS Proposal PNI, R. B. Lucke 2/ 19/93 1
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flow, sample flow, and split flow. All of these parameters must be manually controlled, and only
the pulsc delay and pnlse duration knobs have numerical scttings. ence, an cvaluation of the
optimization of the air sampler must be donc to obtain mcaningful mass spectra from the varying

conceitration within the vapor samples. Calibration of the FI'S will consist of an autotunc of
PFTBA. ’ ‘

This study is reduced in scope from our earlicr proposal and only includes usc of the air sampling

moclule. It docs not includc the following:

. calibration with gas standards.

. cvaluation of the thermal desorption unit

. cvaluation of the purge unit for liquid, solid, and sludge samplcs
. ficld usc of the ion trap.

DELIVERABLES: Dclivcrables include a letter report to WHC that will include all pertinent
mass spectra. Recommendations on future dircctions will be provided by PNL, but PNL will not

be responsiblc in interpreting the mass spectra.

BUDGET: Estimated funding nceds: The requested funding is expected to allow us to perform
the minimal work nceded to demonstrate the applicability of the I'T'S to tank 103C vapor. In the
- event that the data appears promising, additional work and additional funding will be

rcconmended.

$ 30K Staff

$ 10K Stanglards, flow controllers, and supplics
$ 40K Total

*(509) 376-3286

ITAS Proposal PNI, R. B. Lucke 2/1993
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Appendix C

Inter-Laboratory Agreement with Battelle Columbus Ohio






RECEIVED
NOV 11 1997

. $.CL GOt
TO: Thereo Klaun

FROM: Debbie Smith
SUBJECT: Vislt To Battelle Columbun

As per our oconveraoabtlion on 11/06/92, 1 am enolosing estimated
coabts for the nunalynsin of ten (10) oanisters (blanke and
standards) uesing LEPA Method T0O-14 ne well as costs for an inltial
and a follow-up vielt to Battelle Columbus by Battelle PNI, ntaff.
Although your maln focum will be the analysis of oannfetears uning
EPA Method T0O-119., I bellevae it would e very bheneflioianl Sfor your
staff to become (ami)lav wlilth our agroups oapablllitien In
atmospheric procesaco, emicsion oharanoterization and amblent alr
enmpling and annlyoln mecthode. In my cost estimate for your
vislit, I have 1noluded our stalf time to review our 7T0-14
equiprment and rrocedurens with you. I also hope that you can stay
long enough so that T can ohow you our other facllitier for
amblent ajir oharaoterizatlon. I have Iincluded costa for .an
Injitial wvisit of one or two days mnd n follow-up vigit of onn

day.

Malyelo of 10 Cauloter Samples (blanke and standarde)
@ £300 per cample (oee coot sheet) $3,000

Inttial visit of one day and follow-up visit of ona dny
5,000

Initial viocit of Lwo dayo and Lollow-up visit of one day
. M :97 [] 500

Please call me at (6l4) 424--4114 1f you need any further
ingormation.
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PRICE LIST!
{or .

ANALYTICAL SERVICGES
FOR QIR TOXICS

Analysis:uf canisters for up to 4l $300
compounds -on the reverse side
of this page (Compendium Melhad T0-14)

Analysis:of canisters for up to Al $400
compounds. bn reverse side of

this page plus analysis for

C, through (g hydro~arhons

Analysis of canisters for compounds Quoled at '
that are pot on the clieil's request
Al-compound list

Canistar clcaning $ 50
Canister rental (includes clean-up) $150/month
Evaluation of canister sampler $500

(Includes himidifed ultra-zero aiv amd
calibration. gas challenge)

Adsorbent. trap analysis for up to 41 $500
compounids oh the reverse side of
this page

Adsorbent; trap analysis for compounds Quoted at ,
that aré not on the 4l-compound list _cliept's Tequest

Send samples lo:

Mr. Patrick J. Callahan
Battelle Memorial Institutle
505 King Avenue.

Columbus, O 43201-2693

e b e

A This price Tist §s in effect as of August 1, 1991. Prices are quoled on
a per sample basis. Minimum charge §s for 5 samples. Return shipment of
canisters from Battelle to U.S. locations will bhe by UPS ground service
or equivalent. For express air delivery add $15 per container.
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Justification for an interlaboratory agreement for the exchange
of technical information between Pacific Northwest '
Laboratories and Battelle Columbus Division pertaining to the
analysis of passivated canister samples by GC/MS.

Battelle Columbus Division (BCD), has unique capabilities, facilities and know-how which
are necessary for the performance of PNL's work pertaining to the Waste Tank Vapor
Program (WTVP). This is a justification for the pursuit of an interlaboratory agreement
between Battelle Columbus Division Department of Environmental Physics and Chemistry
(BCD), and Pacific Northwest Labortories (PNL) staff working on Task 03 of the Waste
Tank Vapor Program, organic analysis, for the exchange of technical information
pertaining to the analysis of summa canister samples by GC/MS. This technique is of
importance to the WTVP because surnma canister samples are part of the sampling scheme
proposed by the Hanford Vapor Team in an effort to characterize waste tank head-space
vapors. Task 03 will use EPA Compendium Method TO-14 as a model and the Department
of Environmental Physics and Chemistry at the Battelle Columbus Division is funded by
the U.S. Environmental Protection Agency to design and perform studies which will
support eventual revision of the TO-14 method. BCD is recognized as experts in this
technology and more importantly, in the expansion of the TO-14 method. Transfer of this
particular expertise and the use of BCD's unique facility to validate PNL in this area, is
necessary for PNL staff to achieve the mile-stone goals as written in their statement of
work for this project. Establishment of this ILA is written into PNL's feasibility study
which is part of PNL's Project Plan to Westinghouse Hanford (WHC). Because of their
facility capability, it is also essential for BCD to perform as a referee laboratory to run
standards for PNL's validation. Specific actions required by both BCD and PNL are
detailed in a statement of work.
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Statement of Work for the exchange of technical information
between Pacific Northwest Laboratories and Battelle Columbus
Laboratories, pertaining to the analysis of passivated canister
samples by GC/MS.

This statement of work (SOW) describes an exchange of technical information between
Battelle Columbus Laboratories, Department of Environmental Physics and Chemistry
(BCL), and Pacific Northwest Labortories (PNL) staff working on Task 03 , organic
analysis for Phase I characterization of the Waste Tank Vapor Project (WTVP). In
particular, information pertaining to the analysis of summa canister samples by GC/MS is
of importance to the WTVP because summa canister samples are part of the Phase |
sampling scheme proposed by the Hanford Vapor Team. Task 03 will use EPA
Compendium Method TO-14 as a model. The Department of Environmental Physics and
Chemistry at Battelle Columbus is well recognized as leaders in the use of the TO-14
method. This SOW describes the information necessary to train PNL staff to use the TO-
14 method and the requirements for BCL to perform as a referee laboratory to run
standards for PNL. Specific actions required by both BCL and PNL are detailed below.

I. Battelle Columbus Laboratories (BCL) staff performing summa
canister analysis as per EPA compendium method TQ-14 shall:

1. Allow PNL staff working Task 03 of the WTVP and other Hanford scientists
working on the WTVP to visit the BCL laboratory dedicated to summa canister
analysis and to discuss with PNL staff specific items pertaining to EPA
compendium method TO-14. This visit will allow the Hanford Vapor Team to
observe BCL's capability in this area and may include, but is not limited to a formal
presentation to be prepared by BCL, discribing their capability in this area. This
initial visit is to be arranged by the PNL staff working on Task 03 of the WTVP to
take place on a mutually agreed upon date (by PNL, BCL and Westinghouse
Hanford). This visit will include:

. contact with BCL staff, Robert Coutant, Budget Manager (614-424-5247),
Debra L. Smith, Researcher (614-424-4114), and Michael W. Holdren,
Researcher;

. disclosure by BCL staff of specific requirements for implementing and
validating TO-14 by PNL project scientist and any recommendations for
demonstrating laboratory TO-14 analysis capability including instrument
system control;

. disclosure by BCL staff, of the procedures and protocols used to limit
known interferences and which describe requirements and recommendations
relating to the cleanliness of the proposed laboratory to do TO-14 analysis.
Procedures should be supported by data which demonstrates that detection
limits of 0.2 ppbv per analyte (in the TO-14 method) are achieved;

. disclosure by BCL staff, of specific requirements for making in-house TO-
14 standards and relevant standard storage protocols to include temperature
and humidity conditions, and records of shelf-life stability studies for such
standards;
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II.

. disclosure by BCL staff, of method(s) for cleaning and evacuating summa
canisters, including QA criteria, labeling, and chain-of-custody procedures.

Analyze summa canisters (TO-14 standards and blanks combined) supplied by
PNL, to verify PNL's standard making and canister cleaning capability. The target
analytes with required limits of quantitation for each analyte are listed in Table 1.
BCL must demonstrate that the GC/MS system used is clean as specified in TO-14,
by showing that the system used is capable of detecting 0.2 ppbv of each
analyte.listed in Table 1.

Allow PNL WTVP staff up to two visits to the BCL laboratory after PNL receives
their own equipment for TO-14. PNL will notify BCL of the site visit dates in
writing not less than 2 weeks prior to the visit dates. The site visits will include,
but is not limited to, contact with the individuals named in item 1.1, and will cover,
but will not be limited to discussion of topics specified below:

. modifying TO-14 to analyze (specific) polar compounds, including any
additional QA requirements for laboratory validation of non-method TO-14
compounds; '

. disclosure of method(s) for making polar standards in summa canisters and

disclosure of relevant standard storage protocoles, to include temperature,
humidity, and shelf-life of such standards;

. techniques for removal of water prior to analyzing for polar compounds,
and techniques for splitting samples from canisters onto thermal desorption
tubes. '

. analytical considerations affecting the GC/MS analysis and detection limits

of volatile polar compounds.

One of the site visits will also include a demonstration of the analysis of 2 summa

- canister sample containing polar compounds, by modified TO-14 method, to

demonstrate capability in this area should PNL require an outside laboratory to
validate summa canister standards containing volatile polar compounds.

BCL shall provide a schedule of expenses detailing the consultation costs incurred
by BCL for each site visit and which directly pertain and the information exchange
related to EPA compendium method TO-14 provided to PNL staff.

Pacific Northwest Laboratories, (PNL) staff working on WTVP
shall:

Visit the BCL laboratory dedicated for summa canister analysis on a mutually
agreed upon date. This initial visit to the BCL laboratory will include other
Hanford scientists working on the WTVP, and will be arranged by PNL. Specific
tasks associated with this action will include:

. PNL staff to notify BCL by letter of the proposed site visit and will list
specific topics for discussion and deliverables required upon visit to BCL;
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. PNL staff will cover travel and expense costs for 2 PNL staff members and
the PNL WTVP project manager (if required) working on the WTVP during
their visit the BCL site. BCL consultation and presentation costs will be
covered by PNL as quoted by BCL.

Send summa canisters (TO-14 standards and blanks combined) to BCL for analysis
of target analytes listed in Table 1 by GC/MS, at blank and calibration standard
levels for each analyte listed in Table 1. BCL must meet the requirements of 1.2 of
this SOW before PNL will use BCL results to validate both standards making
capability and canister cleaning methods used by PNL, and to determine that
laboratory is ready to perform TO-14 analysis.

Make up to two visits to BCL after PNL receives their equipment, and PNL staff
have had the opportunity to attempt TO-14 methodology at PNL. The site visits
will also address problems associated with modifying TO-14 for analytes suspected
in tank 103C. Action itcms for these visits will include but are not limited to:

. notifying BCL in writing, of the specific dates chosen for the visits within 2
weeks of the date specified;

. discussion of items listed in section 1.3. of this SOW;

. ~ observation of BCL demonstration of analysis of summa canister samples

containing polar compounds using modified a TO-14 method.

Provide the payment mechanism to cover consultation costs incurred by BCL for
each site visit and the exchange of information pertaining to EPA method TO-14 as
specified by this SOW. Payment will consist of fund transfers taking place within
30 days after receipt of invoices from BCL. Payment for sample validation will
consist of fund transfers taking place after PNL reviews and accepts the analysis
data provided that BCL has invoiced PNL for the services provided. PNL shall be
allowed 60 days from reccipt of the data to review and accept the analytical results
before the PNL project manager will approve payment for the services provided.

C.6



INTERLABORATORY AUTHORIZATION 193771-A-U1, SUPPLEMENT NO. 1

. ’ <y s S,
-Supplement For:  Provide for Additional 7% o |fa
Services and Increase Lhe Estimate of Ba“C"C

Tar®

Cost/Maximum Obligation

BATTELLE MEMORIAL INSTITUTE

LLE / v
oy fzfééh A Ry #%ﬁé;éidgégz:jf§u#a:

I. This dociment is nol a conlract. It is a modification to an Interlaboratory
Authorization (ILA) issued by PACIFIC NORTHWEST LABORATORIES, BATTELLE MEMORIAL
INSTITUTE (PNL), pursuant to Contract DE-ACOG-76RLO 1830 with the U.S.
Department of Tnergy (DOE) to BATTELLE COLUMBUS OPERATIONS, BATTELLE MEMORIAL
INSTITUTE (BCO) for the purpose of acquiring further needed services in
accordance with BMI policy.

II. STATEMENT OF WORK: RCO shall perform Lhe work sct forth in Attachment B, as
revised June 18, 1993.
1111, PERIOD OF PERFORMANGE: HNo change.
IvV. KEY PERSONNLL: Ho change.

V. ESTIMATE OF COST/MAXIMUM OBLIGATION: The estimated cost and maximum obligalion
of the work under this ILA is $23,001 ($9,914 increase). This amount is
maximum and shall not bhe exceeded without the prior written approval of PNL -
Subcotitracts. TfFacilities Cost of Capital Money (FCCOM) is not an allowable
cost under this ILA. No fixed fee is included in this ILA.

INTERIM INDIRECT COST RATES: The following indirect cost rates shall be used
for invoicing:
Direct Labor Fringe 1%
Indirect Costs Overhead 87%
GRA 20%
INDIRECT COST RATE CLILINGS: Mo reimbursement shall be made for any amount of
indirect costs in excess of the rates specified below; Provided, however, that
in the event the final indirect cost rates are less, reimbursement shall be at
such lower rates:
Total Oﬂcrhead 158%
VI. BILUING INSTRUCTIONS: MNo change.
: BATTELLE COLUMBUS OPERATIONS
PACIFIC NORTHWEST LABORATORIES BATTELLE MEMORIAL INSTITUTE

‘Date  June 21, 1993

Ellen McCoy /[ Title _ (wacrrzhenacs Orfrcerz
Subcontracl Specialist '

Date 71//7/73/

H. MICHAEL SEWELL
CONTRACIING ©FtICER
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ATTACHMENT B
Revised June 18, 1993

ILA 193771-A-111

STATEMENT OF WORK

This ILA covers an exchange of technical information between PHL and RCO
pertaining to the analysis of passivated canister samples. The exchange will
involve three separale visits of PHL staff to BCO as well as analysis of
canister samples provided to BCO by PHL.  The work is in furtherance of Task
03, organic analysis for Phase 1 characterization of the Waste Tank Vapor
Project (WTVP). In particular, information pertaining to the analysis of
summa canister samples by GGC/NS is of importance Lo the WIVP because summa
canister samples are part of the Phase 1 sampling scheme proposed by the
Hanford Vapor Team. Task 03 will use EPA Compendium Method T0-14 as a model.
This Statement of Work describes the information necessary to train PNL staff
to use the T0-14 method and the requirements for BCO Lo perform as a referee
laboratory to run standards for PNL. Specific actions required by BCO and PNL
are detailed below:

I. BCO staff performing summa canister analyses as per EPA Compendium
Method T0-14 shall:

1.  Allow PHL staff working Task 03 of the WIVP to the BCO laboratory
dedicated Lo summa canisler analysis and to discuss with PNI. staff
specific items pertaining to EPA Compendium Method TO-14, ‘as
specified below. This visit will include:

- Contact wilh RCO staff, Robert Coutant, Budget Manager, Debra
L. Smith, Research, and Michael W. lioldren, Researcher;

. Disclosure by BCO staff of specific requirements for
implementing and validating 10-14 by PNl project scientist and
any recommendations for demonstraling laboratory T0-14
analysis capabilitly including instrument system control;

e 1+ Disclosure by BCO staff of the procedures and protocols used
© to limit known interferences and which describe requirements
" and recommendations relating to the cleanliness of the
proposed laboratory to do T0-14 analysis. Procedures should
be supported by data which demonstrates that detection limits
of 0.2 ppbv per analyte (in the T0-14) method are achieved;

. Disclosure by BCO staff of specific requirements for making
in-house T0-14 standards and relevant standard storage
prolocols Lo include Ltemperature and humidity conditions, and
records of shelf-1life stabilily studies for such standards;

. Disclosure by BCO staff of method(s) for cleaning and

evacualing summa canisters, including QA criteria, labeling,
and chain-of custody procedures.
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11.

N

. (Revised June 18, 1993). Two (2) BCO staff members shall
visit PHL for the purpose of exchanging technical information.
The visil is tentatively scheduled for July 6 through July 9,
1993. :

Analyze up to ten (10) summa canisters (10-14 standards and blanks
combined) supplied by PHL, Lo verify PNL's standard making and
canister cleaiiing capahility. The larget analyles with required
Timits of quantitalion for each analyte are listed in Table 1. BCO
must demonstrate that the GC/MS system used is clean as specified
in 10-14, by showing that the system used is capable of detecling
0.2 ppbv of cach analyte lisled in Table 1.

Allow PHNL WIVP staff Lo visil the BCO laboratory 1-2 months after
PNL veceives their own equipment for 10-14. PHL will notify BCO of
the sile visit date in writing not less than 2 weeks prior to the
visit date. The site visit will include, but nol be limited lo,
contacl with the individuals named in "1" above, and will cover,
but not be limited to, discussion of topics specified below:

. Modifying TO-14 to analyze (specific) polar compounds,
including any additional QA requirements for laboratory
validation of non-method 10-14 compounds;

= Disclosure of method(s) for making polar standards in sunma
canisters and disclosure of relevant standard storage
protocols, to include lemperature, humidity and shelf-life of
such standards; '

- Techniques {or removal of waler prior to analyzing for polar
compounds, and techniques for splitting samples from canisters
onto thermal desorption tubes.

. Analytical considerations affecting the GC/MS analysis and
detection limils of volatile polar compounds.

This visit will also include a demonstration of the analysis of a
summa canister sample containing polar compounds, by modified 10-14
method, to demonstrate capability in this area should PNL require
an outside laboratory to validate summa canister standards
containing volatile polar compounds.

At complelion of the project, BCO will provide a letter report
containing the informalion exchanged during the visits as well as
the consullalion costs.

PAL staff working on WIVP shall:

1.

Visit the BCO laboratory dedicated for sunma canister 5na1ysis on a
mutvally agreed upon date. Specific tasks associated with this
action will include:

. PHL staff to notify BCO by letter of the proposed site visit
and listing specific topics for discussion and deliverables
required upon visit to BCO;
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Appendix D

Compilation of Methods for Air Toxic Analysis






N LA

The following attachcd list of mc
toxic analysis is provided for reference. This

list is not complete and is an ongoing task.
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Agency Method No. Titlle

EPA IP-1A ~ Determinatlion of Volatile Organic Compounds (VOC) in indoor Alr,
Stainless Steel Canisler

EPA 1P-18 Delerminalion of Volatile Organic Compounds (VOCs) in indoor Air, Solid
Adsoibent Tubes

EPA | IP-2A Determination of Nicoline In Indoor air XAD-4 Sorbenl Tubes
EPA ir-28 Deletminatlion ol Nicoline in Indoor Air Treated Filler Casselle
EPA iIP-3A Determination of Carbon Monoxide (CO) or Carbon Dioxide (CO,) in indoor

Air Nondispersive INfrared (NDIR)

EPA ir-38 Determination of Carbon Monoxide (CO) or Carbon Dioxide (CO,) in Indoor
Air Gas Filter Correlation (GC) i

EPA IP-3C Delermination of Caitbon Monoxide (CO) or Carbon Dioxide (CO,) in Indoor
Air Electiochemical Oxidation

EPA IP-4A Delermination of Air Exchange Rate in Indoor Air Perlluorocarhon Tracer
(PFT)

EPA 1P-4B Delerminalion of Air Exchange Rate in Indoor Air Tracer Gas

EPA IP-5A Detenmination of Nitrogen Dioxide In Indoor Air Conlinuous Luminox
Monitor '

EPA iP-58 Delenmnination of Nilrogen Dioxide in Indoor Air Palmes Diffusion Tube

EPA 1P-5C Delermination of Nilrogen Dioxide in Indoor Air Passive Sampling Device

EPA IP-GA Determinalion of Formaidehyde and Other Aldehydes in Indoor Air Solid

Adsorbent Carlridge

EPA . IP-GB Determinalion of Formaldehyde and Other Aldehydes In indoor Air
Continuous Colotimelric Analyzer

EPA IP-6C Delermination of Formaldehyde and Other Aldehydes In Indoor Air Passive
Sampling Device

EPA 1P-7 Determination ol Denzo(a)Pyrene [B(a)P] and Other Polyunuclear Aromalic
Hydrocarbons (PAlls) in indoor Alr
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-Agency
EPA

EPA

EPA

EPA

EPA

EPA

EPA

EPA

EPA

EPA

EPA

EPA

EPA

EPA

EPA

EPA

Method No.

iP-8

IP-9

TO-1

TO-10

TO-11

TO-12

TO-13

TO-14

TO-2

TO-3

TO-4

TO-5

TO-6

TO-7

TO-8

TO-9

Title

Determination of Organochiorine Pesticides in Indoor Air

Determination of Neaclive Acidic and Basic Gases and Particulale Matter
in Indoor Air

Determination of Volalile Organic Compounds In Ambient Air using Tenax
Adsorplion and Gas Chromalograph (GC/MS)

Determination of Organochlorine Pesticides in Ambient Air using Low
Volume Polyurethane Foam (PUT) Sampling with Gas
Chraamtamanhv/Flonttan Cantien.Datnctor (GG/FCM

Determination of Formaldehyde in Amblent Air using Adsorben! Carltridge
Followed by High Peiformance Liquid Chromatography (HIPLC)

Determination ol Mon-tmielthane Organic Compotmds (NMOC) in Ambient Alr
using Cryogenic Preconcenlration and Direcl TFlame lonization Dalectrion
(POFIN

Delerminalion of Polynuclear Aromalic [lydrocarbons (PAHs) in Ambient
Air using High Volinne Sampling with Gas Chromalography/Mass
Sneclrameliv (GCMSY and Hioh Rasnlilion 1innid Chromatanianby

Determination of Volalile Organic Compounds (VOCs) in Ambient Air using
SUMMA@ Polished Canister Sampling and Gas Chromatographic (GC)

Annlvaia

Determination of Volatile Organic Compounds In Ambient Air by Catbon
Molecular Sieve Adsorplion and Gas Chromalography/Mass Speclrometiy
(GOIMS)Y

Determinalion of Volatile Organic Compotinds in Amblent Air using
Cryogenic Preconcentration Techniques and Gas Chromalography with
Flamn Innizalion and Flantron Canntra Dntnction

Delermination of Organochiorine Peslicides and Polychlorinated Biphenyuls
in Ambient Alr

Delermination of Aldehydes and Kelonas in Ambient Air using High
Perlortmance Liquid Chromatography (HPLC)

Delermination ol Phosgene in Ambient Air using High Performance Liquid
Chromalography (HPPLC)

Dolermination of N-Nilrosodimethylamine in Ambient Alr using Gas
Chromalography

*

Determinalion of Phenol and Methylphenols (Cresols) In /\mbient Alr using
High Petlormance Liquid Chromatography (HPLC)

Determination of Polychlorinated Dibenzo-p-Dioxins (PCDDs) in Ambient
Air using High-Resolution Gas Chromalography/High-Resolution Mass
Snontramntry
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. I\Hullby

{ICMARA
iCMARA
ICMARA
ICMARA
ICMARA
ICMARA
ICMARA
ICMARA
ICMARA
ICMARA
ICMARA
ICMARA
ICMARA
ICMARA
ICMARA

ICMARA

102

102A

1028

102C

1020

108

109

121

128

133

fitie

Delerminalion ol C, through C, Atmospheric Hydrocartbons

Separalion and Delerminalion of Polynuclear Aromaltic Hydrocatbons and
Benzo[a]pyrene

Extiraction and Cleanup Procedures for Polynuclear Aromatic
Hycdrocarbons in Atmospheric Particulate Malter

Separalion and Microanalysis ol Autborne Particulale Maller for
Benzolalpyrene using Thin Layer Chromatography and Spectrofluorimetry

Measuremen! of Benzolajpyrene and benzolk]fluoranthene by
Spectrolluorimeltry

Measuiement of Polynuclear Aromalic Hydrocarhgons using Liquid
Chromalography with Fluorescence Deleclion

Conlinuous Determination of Total lydrocatbons in the Almosphere (Flamae
lonization Method)

Flame lonization Deleclor

Determination of Acrolein Content of the Almosphere (Colorimetric)

Determination of Formaldehyde Conlent of the Atmosphere (Colorimetric
Method)

Determination ol Formaldehyda Conlaent of the Atmosphere (MBTLI
Colorimetric Method—Application 1o Other Aldehydes)

Determination of Mercaptain Content of the Almosphere

Deteumination ol Phenols in the Atimosphere (Gas Chraomtographic Method)

Determination of C,-C,Aldehydes in Ambient Alr and Source Emissions as
2, 4-Dinilrophenylhydrazones by HPLC

'

Determinalion of Conlinuous Carbon Monoxide Content of the Atmosphere
(Nondispersive Infrared Method)

Detenmination of O,, N,, CO, CO,, and CH4 (Gas Chromalographic Method)
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Agency
ICMARA

léMAHA
ICMARA
ICMARA
ICMARA
ICMAIA
ICMARA
ICMARA
ICMARA
ICMARA
ICMARA
ICMARA
ICMARA
ICMARA

ICMARA

ICMARA

miCuiiva

134

135

201

203

204

205

206

207

301

302

303A

311-322

317

319

401

LR RV Y

litte
Conslant Pressure Volumeliic Gas Analysis lor Oxygen, Carbon Dioxide,
Caibon Monoxide, and Nitorgen (Orsat)

Determination of Volalile Organic Compounds in Architectural and
Industrinl Suilace Coalings

Chlotide Content of the /\lmosphe're

Determination of Free Chlotine Content of the Atimosphere (Methyl Organe
Method)

Determination of Fluoride Conlent of the Alimasphere and Plant Tissues
(Manual Methods)

Detennination of Fluoride Content of the Almosphere and Plant Tissues
(Semiautomatled Method) :

Delermination of Fluotide Content of Plant Tissues (Potentiomelric
Method)

Determination of Gaseous and Martticulate Fluorides in the Atmosphere
(Separation and Collection wilh sodium Bicarbonate Coated Glass Tube and
Particnlata Filtar)

Deletrmination of Gaseous and Parliculata Fluorides In the Almosphere
{Separation and Collection with a Double Paper Tape Sampler)

Delermination of Parliculale Antimony Conlent of the Almosphere
Delerminalion of Arsenic Content of Atmospheric Parliculale Matter

General Method lor the Preparation of Non-Tissue Environmental Samples
for the Trare Melal Analysis

Determination of a Number of Melals in Atmsopherlc Parliculate Mattar

Delermination of LElemental Mercury in Ambeiln and Workroom Air by
Collection on Silver Wool and Atomic Absorption Spectroscopy

Detlermination of Molybdenum Conlent of Atmospheric Parlicutate Maller
by Atomic Absorplion Spectrophotometry

Delermination of Ammonia in the Almosphere (indophenol Method)
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Agency
ICMARA

ICMARA

ICMARA

ICMARA

ICMARA

ICMARA

ICMARA

ICMARA

ICMARA

ICMARA

ICMARA

ICMARA

ICMARA

ICMARA

ICMARA

ICMARA

ieitnoda

404

405

406

407

408

413

415

416

417

501

502

503

507

601

602

iNO,

Title
Delermination of Nilrale in Altmospheric Parliculate Matter (Brucine
Method)

Delerminalion of Nitric Oxitde Content of the Atmosphere

Determinalion of Nitrogen Dioxide Conlent of the Almosphere
(Giigs-Sallzman Reaction)

Determination of LTolal Nilrogen Oxides as Nitrale (Phenoldisulphonic Acid
Method)

Analysis for Atinosphetic Nilrogen Dioxide (24-H Average)

Determination of Oxidzing Substances in the Almosphere

Delerminalin of Ozone in the Alinosphere by Gas-Phase chemiluminescence
Instruments

Delermination of Atmospheric Nitric Acid

Conlinuous Maonitoring of Almospheric Nitric Oxide and Nilrogen Dioxide by
Chemiluminescertice

Conlinuous Monitoring of Ozone In the Almosphere by Ullraviolet
Cholometric Instruments

High Volume Measurement of Size Classified Particulate Maller

Particle Falloul Conlainer Measurement of Dustfall fiom the Atmosphere

Conlinuos Tape Sampling of Coelficient of llaze

Integrating Nephelomeler Measutement of Scallering Coalfficient and Fine
Pailicle Concenlrations

Deternnination of Gross Alpha Radioaclivily Conlent of the Atmosphere

Deternminalion of Gross Betla Radioactivily Content of the Almosphere
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IG-M/\H/\
léMARA
ICMARA
ICMARA
ICMARA
ICMARA
ICMARA
ICMARA
ICMARA
ICMARA
ICMARA
ICMARA
ICMARA
ICMARA
ICMARA

ICMARA

F)

603

606

609A

6098

700

704A

7048

704C

707

708

709

709A

7098

711

713

Delermination of the lodine-131 Conlenl of the Almosphere (Matliculate
FFiller Charcoal Gainma)

Determination of Radon-222 Conlen! of the Atmosphere
Dele.rminn‘lion of Tillium Conlent 6f Water Vapor in the Almosphere
Determination of Elemental Tritimn Conlent of the Atmosphere
Detennination of llydrogen Sullide Content of the Atmosphere

Determination of Sullur Dioxide Conlent of the Atmosphere
(Tetiachloromercurate Absorber/Pararosaniline Method)

Delermination of Sulfur Dioxide Content of the LAtmosphere
(Formaidehyde Absorber/Pararisabukube Netgid(

Determination of Sulfur Dioxide Content of the Atmosphere (Hydrogen
Peroxide Melhod)

Continuous Monitoting of Altinospheric Sulfur Dioxide with Amperomelric
Instruments

Determination of Mercaptan Conlent of the Atmosphere

Determination of Sulfur-Containing Gases in the Atmosphere (Conlinuous
Method with Flame Pholometric Deleclor)

Determination of Sulfur-Containing Gases in the Almosphere ([Following
Chromaltographlc-Separation, with the FPD)

Determination of Sullur-Containing Gases in the Atmosphere (Tolal
Gaseous Sulfur with the FPD)

Delermination of Gaseous Sulfuilc Acid and Sulfur Dioxide in Stack Gases

Semi-Continuous Determination of Atmospheric Particulate Sullur,
Slulluric Acid and ammonium Sulfates

Determination of Sullur Dioxide kEmissions in Stack Gases by Puised
Fluorescence
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. Agency Method No. Title

ICMARA 720A Suppressed Anion Chromatography

_ICMAR/\ ' 7208 Nonsuppressed Anion Chromatography

ICMARA 720C Flow Injection Determation of /\qm'aous Sulfale (Methyithymol Blue Method)
ICM/\R/\ 7200 Barium Sullate Tuibidimetry

ICMARA 720E Barium DPerchlorate Microlilration

ICMARA 720F Barium Chloranilate Speclophotomelry

ICMARA 730 Determination of Sulfur in Particulale Malarial by X-Ray Fluorescence
ICMARA 801 Delenmination ol Ammonia in Air

ICMARA 804 As, Se, and Sb in Urine and Air by Hybride Generation and Alomic

Abhsorplion Speclromelry

ICMARA 805 Determinalion of Chnloride in Air

ICMARA 806 Delermination of Free Chlorine in Air

ICMARA 807 Delermination ol Chromic Acid Mist in Air

ICMARNA 808 Determination of Cyanide in Alr

ICMARA 809 Determination ol Fluiorides and tydrogen Fluoride I Alr
ICMARA 810 Determination of Gaseous and Parliculate Fluiorides in Air
ICMARA 811 Determination of Fluatide in Uiine
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Agency
IEMARA

léMAnA
ICMARA
ICMARA
ICMARA
ICMARA
ICMARA
ICMARA
ICMARA
ICMARA
ICMARA
ICMARA
ICMARA

ICMARA

ICMARA

ICMARA

Method No.
812

815

816

817

818

819

821

822A

82283

824

826

827

828

829

Title

Determinalion of Hydiogen Suillide in Air

Determination of Mercury in Urine

Dnlqrminaﬁon of Nillic Oxide in A;r

Delermination ol Nittogen Dioxide in Air

Delermination of Nittogen Dioxide in Air

Detenmination ol Ozone in Air

Determination of Phosgene in Air

General Atomic kAbsorption Mrocedure for Trace Melals in Aitbornae

Matlerial Collecled on Fillers

General Method for Preparation of Tissue Samples for Analysis for Trace
Melals

X-Ray Fluorescence Spectromelry for Multielement Analysis of Altborne
Particulate and Biological Material

Deternmination of Airborne Sujlfates

Determination of Acrolein in Air

Determinalion of Acrolein in Air

Determination of Aromatic Amines in Air

Determination ol Bis-(Chloromethyl) Ether (Bis:CME) In Alr’

Determination of Chloromethyl Methyl Ether (CMME) anmd
Bis-Chloromethyl Ether (Bis-CME) i Alr
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ngency

ICMARA

ICMARA

ICMANA

ICMARA

ICMANA

ICMARA

ICMAINA

ICMARA

NIOSH

NIOSH

NIOSH

NIOSH

NIOSHH

NIOSH

NIOSH

NIOSH

830

831

832

833

834

835

836

837

0600

1000

1001

1002

1003

1004

1005

Determination of 3,3'-"Dichloro-4,4’-Diaminodiphenylmethane (MOCA) In

T AT

Determination of p.p-Diphenylimethane Dilsocryanale (MDI) in Air

Determination of Nitroglycerin and Ethylene Glycol Dinitrale (Nitroglycol)

in Air

Deleiminalion of N-Nitrosodimeihylamine in Ambient Air

Delerminalion of Otganic Solvent Vapors in Air -

Determination of EPN, Malathion and Parathion in Alr

Determinalino of LTotal Parliculale kAromatic Hydrocarbons (TpAll) in

Air; Ulrasonic Exiraction Method

Delermination of 2,4-Toluenediisocryanale (TD1) in Air

Nuisance Dust, total

Muisance dust, respirabie

Allyl chioride

Methyl chloride

Chloropreno

Hydrocarbons, halogenated

sym-Dichloroelhyl Ether

Methylene Chloride
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Agency
NIOSH

NIOSH

NIOSH

NIOSH

NIOSH

NIOSH

NIOSH

NIOSH

NIOSH

NIOSH

NIOSH

NIOSH

NIOSH

NIOSH

NIOSH

NIOSH

1006

1008

1009

1010

1011

1012

1013

1014

1015

1016

1017

1018

1019

1020

1020

1022

Trichlorolluoromethane
Ethylene Dibromide
Viny.l Brdmidc
Epichiorohydrin

Ethyl Bromide
Dibromoditluoromethana
1,2-Dichloropropane
Melhyl lodine
Vinylidene Chloride

1,1,1.2-Tetrachloro-2,2,-Dilluoroethane and
1.1,2.2-Tetrachloro-1,2-Difluoroethane

Bromotrifluoromethane

Dichlorodifluoromethane and 1,2-Dichlorotetrafluoroethane
1,1,2.2-tetrachloroethane
1,.1,2-Trichloro-1,2,2-Trifluoroethane
1,1,2-Trichloro-1,2,2-Trifluoroethane

Trichloroethylene
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_Agency
NIOSH

NIOS!H

NIOSH

NIOSH

NIOSH

NIOSH

NIOSH

NIOSH

NIOSH

NIOSHI

NIOSH

NIOSH

NIOSH

MNIOSH

NIOSH

NIOSH

i uivu

1024

1300

1301

1400

1401

1402

1403

1551

1600

1601

1602

1603

1604

[ AV

e

1,3-Butadiene

Ielones 1:

Kelanes |l

Alcohol |

Alcohol i

Alcohols I

Aicohols IV

Esthors |

Hydrocatbons, BP 3G6-126"C

Naphlhas

Turpentine

Carbon Disullide

1,1-Dichloro-1-Nitroethane

Dioxane

Acetic Acid

Acrylonitrile



/\gency WL R tvv. Cila e

NIOSH 1606 Glycidol

NIOSH 1609 Tetrahydrofuran

NIOSH 1610 Ethyl Ether ]
NIOSH 1611 Methylal

NIOSH 1612 Propylene Oxide

NIOSH : 1613 Pyridine

NIOSH 1614 Ethylene Oxide

NIOSH 1615 Methyl telr-Blyl Ether (Mibe)
NIOSIH! 2000 Methanol

NIOSH 2001 Cresols

NIOSH 2002 Amines, Aromalic

NIOSH 2003 1.1.2,2-Telrabromoethane

NIOSH 2004 Dimelhylacetamide and Dimethyliormamamide
NIOSH 2005 Nitrobenzenes

NIOSH 2007 Aminoethanol Compounds

NIOSH 2008 | Chioroacetic Acid
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.Agency mewou
NIOSH 2010
l;JlOSH 2500
NIOSH 2501
NIOSH 2503
NIOSH 2504
NIOSH 2505
NIOSH 2506
NIOSH 2507
NIOSH 2508
NIOSH 2510
NIOSH 2513
NIOSH 2514
NIOSH 2515
NIOSH 25 16
NIOSH 2517
NIOSH 2518

NU. Title

Amines, Aliphatlic

2-Bulanone

Acriolein

Mevinphos (Phosdrin)

Telraethy! Pyrophosphate (Tepp)

Fuifuryl Alcohol

Acelone Cyanohydrin

Nitroglycerin/egon

Isophoronn

1-Oclancthiol

Ethylene Chlorohydriin

Anisidine

Diazomethane

Dichlorofluoromethane

Penlachloroethane

Hexachioro-1,3-cyclopentadine
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. Agency
NIOSH

NIOSH

NIOSH

NIOSH

NIOSH

NIOSH

NIOSH

NIOSH

NIOSH

NIOSH

NIOSH

NIOSH

NIOSH

NIOSH

NIOSH

NIOSH

vieihiou

2519

2520

2530

2533

2535

NO.,

Title

Ethyl chloride

Melhyl Bromide

Melhyl Cyclohexanone

Nilrosamines

1,3-cyclopentadiene

Dimethyl Sulfale

1-Butanethiol

Nitroethane

Nitromethane

2-Nitropropane

Furfural

Biphenyl

Glutaraldehyde

Tetraelhyl Lead

Tetramethyl Lead

Toluene-2,4-Diisocyanate
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. Agency Methoa o, litie

NIOSH 2536 Valeraldehyde

r.\llOSH 2537 Methyl Methactylate

NIOSH 2538 Acelaldehyde ’

NIOSH 25392540 Aldehydes, screeningDielhylenetiinminn, Elhylenediamine, &

Triethylenetetramine

NIOSH 2541 Formaldehyde

NIOSH 3500 Formaldehyde

NIOSH 3501 Formaldehyde

NIOSH 3502 Phenol

NIOSH 3503 Hydrazine

NIOSH 3505 Tetramethyl Thiouiea
NIOSH 3506 Acelic Anhydride

NIOSH 3507 Acelaldehyde (1IPL.C)
NIOSH 3508 Methyl Ethyl Kelone Peroxide
NIOSH 3509 Aminoethanol Compounds li
NIOSH 3700 Benzene

NIOSH 3701 Trichloroethylene
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vy g

NIOSH 3702 Ethylene Oxide

t;HOSH 4000 - Toluene

NIOSH 5000 le';on Black .
NIOSH 5001 2.4-0 and 2,45-T

NIOSH 5002 Warlarin

NIOSH 5003 Paraqual

NIOSH 5004 Hydroquinéne

NIOSH 5005 Thiram

NIOSH 5006 Carbaryl

NIOSH 5007 Rotenone

NIOSH 5008 Pyrethrum

NIOSH 5009 ‘Benzoyl Peroxirlg

NIOSH 5010 \ Bromoxynil and Bromoxynil Octanoala
NIOSH 5011 Ethylene Thiourea

NIOSH 5012 EPN, Malathion and Marathin

NIOSH | 5013 Dyes, Benzirline, Q-Anisidine, and kq-Tolidine
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Agency Method No. Title

" NIOSH 5014 Chlorinated Terphenyl

NIOSH 5016 Stuychnine

NIOSH 5017 Dibutyl Phosphate

NIOSH 5018 2,4,7-Trinitrolluoren-9-One
NIOSH 5019 Azelaic Acid

NIOSH 5020 Dibutyl Phthalate and Di(2-Ethylhexyl) Phthalate
NIOSIH 5021 q-Terphenyl

NIOSH 5022 Arsenic, Organo-

NIOSH 5023 Coal Tar Pilch Vulaliles
NIOSH 5025 Chiotinated Diphenyl Elher
NIOSH 5026 Mineral Oil Mis!

NIOSH 5027 Ribavirin

NIOSH 5029 4.4°-Methylenedianiline
NIOSH 5030 Cyanuric Acid

NIOSH 5031 Asparatame

NIOSH 5500 Elhylene Glycol
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nyency

NIOSH

NIOSH

NIOSH _

NIOSH

NIOSH

NIOSH

NIOSH

NIOSH

NIOSH

NIOSH

NIOSH

NIOSH

NIOSH

NIOSH

NIOSH

NIOSH

5510

471
(5]
N

5514

5519

5521

6004

tiue

Aldrin and Lindane
Polychorobiphenyls

Orga.nolin Compunds

Polynuclear Aromatic Hydrocarbons (11PLC)
Kepone

Benzidine and 3,3-Dichlorobenzidine
Chlordane

Penlachlorophenol

Demelon

Polynuclear Aromalic Hydrocarbons ’
2,4-8&.2,6-Toluenediamine
Polychlorobenzenes

Naphthylamines

Endrin

Isocyanales

Sulfur Dioxide




nygency
NIOSH
NIOSH
NIOSH
NIOSH
NIOSH
NIOSH
NIOSH
NIOSH
NIOSH
NIOSH
NIOSH
NIOSH
NIOSH
NIOSH

NIOSH

NIOSH

6005

6006

6007

6008

G009

6010

6011

6402

6600

6601

G601

G700

6701

7013

7020

7024

s

pllie

lodine

Diborane

Nickfxl Catbonyi
Stibine

Mercury

llydrogen Cyanide
Bromiine and Chiotine
Phosphonis Trichlorido
Nitrous Oxide
Arsine

Oxygen

Nifrogen Dioxide
Ammonia

Aluminum

Clacium

Chromium
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. Agency
NIOSH

NIOSH

NIOSH

NIOSH

NIOSH

NIOSH

NIOSH

NIOSH

NIOSH

NIOSH

NIOSH

NIOSH

NIOSH

NIOSH

NIOSH

NIOSH

vieuniou

7027

7029

7030

7048

7056

7074

7082

7102

7105

7200

7300

7400

7401

7402

7500

7501

1eL,

Titie

Coball

Copper

Zinc

Cadmium

Barium, soluble compounds

Tungsten (soluble and insoluble)

Lead

Beryllium

Lead

Welding and Brazing Fume

Elemeonts (ICP)

Fibers

Alkaline dusls

Asbeslos Fibers

Silica

Silica, Amorphous
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Mhgency

NOSH

NIOSH

NIOSH

NIOSH

NIOSH

MNIOSH

NIOSH

NIOSH

NIOSH

NIOSH

NIOSH

NIOSH

NIOSH

NIOSH

NIOSH

NIOSH

7506

7600

7601

7602

7603

7604

7900

7901

7902

7903

7904

7905

8000

Zin: Oxide

Vanadium Oxides
Lead‘ Sulfide

Boron Carbide
Chrominm texavalent
Silica, Cryslalline
Silica, Crystalline
Quarlz

Chromium, llexavalent

Aresenic -

Arsenic Trioxide

Fluorides

Acids, Inorganic

Cyanides

Phosphorus

Alad




.AgCHCy MUV iU rilie

NIOSH 8001 Pentachlorophenol

I\;lOSPI 8002 2-Butanone, Ethanol, and Toluene in blood
NIOSH 8003 Lead in blood and urine

NIOSH 8004 ﬁolychlorinnled Biphenyl§ in serum
NIOSH 8005 Elements in blood or lissue

NIOSH 8300 tHipputic Acid in urine

NIOSH 8301 Hipputic and .Melhyl Hippuric Acids in urine
NIOSH 8302 MBOCA in wiine

NIOSH 8303 Pentachlotophenol in urine

NIOSH 8304 Benzidine in wine

NIOSH 8305 Phenol and q-Cresol in wine

NIOSH 8306 Fluoridg in wrine

NIOSH 8308 Benzidine in urine

NIOSH 8310 . Metlals in- urine

NIOSH 9000 Chrysolile Asbestlos

NIOSH 9002 Asbestos
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Agency Method No. Title
-NIOSH Vinyl Chloride

‘OSH/\ 1 Cyclohexaone

OSHA 10 Bis-(chloromelhyl) ether (BCME) é:hloromelhyl methyl ether (CMMED
oSHA 11 ~1,1,2-Trichloroethane

OSHA 12 Benzene

OSIHA 13 Diethylnitrosamine

OSHA 14 1,1, 1-Trichloioethane {(Methyl chlorofonn)

OSHA 15 2-Nitropropane

OSHA 16 2-Butanone (MEK)

OSHA 17 N-Nitrosomorpholine

OSHA 18 Toluene 2.,4-diisocyanale (TD!) Methylensebis{(4-phenyl Isocyanate) (MDI)
OSHA 19 Vinylidene chloride

OSHA 2 Ethylene dibromide

OSHA 20 Hydrazine

OSHA 21 Acrylamide

OSHA 22 Diphenylamine
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Agency Method No. Title

OSHA 23 Diphenylnitrosamine

(5SH/\ 24 4.4'-Melhylencbis(o-chloroaniline) (MOCA)
OSHA 25 Maleic.anhydiido ’

OSHA 26 Methyl mercaplain

OSHA 27 N-Nitrosodimethylamine, N-Nilrosodiethylamine,

N-Nitrosodi-n-propylamine, N-Nitrosodi-n-buylmaine, N-Nitrosopieridine,
N-Nitrarnnvrrnlidinae N-Nilracamnrhanlinn

OSHA 28 Acrylic acid

OSHA 29 . Enfluarane, Halothane
OSHA 3 Ethylene dichloride
OSHA 30 Elhylene oxide

OSHA 31 N-Nitrosodiethanolamine
OSHA 32 Phenol, Cresol

OSHA 3§ The Confitmation of the Urea Derivalives of MDI and TD! by TEA
OSHA 34 Dimethylamine

OSHA 35 Naphthalene

OSHA 36 Ethylamine

OSHA 37 Acrylonitrile
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Agency Methou No. Title

OSHA 38 N-Nilrosomethylethylamine, N-Nitrosodiisorpropylamine,
N-Nitrosomethyl-n-butylamine, N-Niirosoethyl-n-bulylamine,
N-Nitrnzndinmviamina

OSHA 39 Pentachlorophenol

OSHA 4 Vinyl chioride ’

OSHA A0 Pentachloropheno!

QOSHA 41 Diethylamine .

OSHA 42 Toluene 2,6-dissocyanate (TDI) 1,6-1lexamethylene diisocyanate (11DI) ‘-
Toluene 2,4-diisocyanale -

QOSHA 43 Ethylene glycol dinirale (EGDN) Nitroglycerin

OSHA 44 2.4-Dinilrotoluene (DNT) 2.4,6-Trinitrotoluene (TNT)

OSHA 45 2.3,4.6-Tetrachlorophenol

OSHA 46 1-Nitropropane 2-Nilroproane

OSHA 47 . Methylenebis(4-phenyt isocyanale) (MDI)

OSHA 18 Petroleum distillale fraclions

OSHA 49 Ethylene oxide (passive monilor)

OSHA 5 Chlotoform

OSHA | 50 Ethylene oxide (adsorbent tube) |

OSHA 51 Vinyl acetata
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. Agency
OSHA

68]-!/\
OSHA
OSHA
OSHA
OSHA
OSHA
OSHA
OSHA
OSHA
OSHA
OSHA
OSHIA
OSHA
OSHA

OSHA

Melhod

52

60

G1

62

63

64

65

66

Ho.

Title

Formaldehyde

2-Melhoxyethanol 2-Methoxyethyl acetale 2-Ethoxyethanol
2-Ethoxyelhyl acelale

Melhyl isocyanate

Methyl 2.cyanoacrylate Ethyl 2-cyanoacrylate

1,3-Butadiene

4,4’ -Methylenedianiline

Coal tar piich volaliles and coke oven emissions Phenanthrene Anthracene
Pyrene Chrysene Benzo(a)pyrene

Methylene chloride

Dimelhylnitrosamine

Ethylenadinmine Diethylenalriamine Triethylenelelramine

Phosgene

Chloropytilos (Dursban) DDV (Dichlorvos) Diazion Malathion Parathion
Carbaryl

Glutaraidehyde

Benzidine 3,3 -Dichlorobenzidine 2,4-Toluenediamine 2,6-Toluenadiamine

Dimelthylformamide
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. Agency Method No. Title

‘'OSHA 67 Chiordane
OSHA 68 Acelaldehyde
OSHA 69 /\cglone
OSHA 7 Organic solvenls
OSHA 70 Pyrethrum
OSHA 71 o-Dianisidine 4,4'-Methylenebis(o-chloroaniline) (MOCA) o-Tolidine
OSHA 72 Furfural
OSHA 73 o-m-,p-Toluidine
OSHA 74 Aldicarb
OSHA 75 Vinyl Chloride
OSHA 76 Chloroacelaldehyde
OSHA 7 7 MEK peroxide
_ OSHA 78 Diphenylamine N-lsopropylaniline
OSHA 79 2-Melhioxyethanol 2-Melhoxyethyl acefale 2-Ethoxyaethanol

2-Ethoxyethyl acetale

OSHA 8 Vinyl bromide

OSHA 80 Melthylene chloride
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_Agency
OSHA

bSH/\
OSHA
OSHA
OSHA
OSHA
OSHA
osHA
OSHA
OSHA
OSHA
OSHA
OSHA
OSHA

OSHA

OSHA

Method

9

ID-101

1D-103°

ID-104

ID-105

ID-108

iD-110

1D-121

1D-125G

1D-140

1D-141

1D-142

1D-143

ID-145

1D-160

ID-172

No.

Title

Styrene

Chlorine in Workplace Atmospheres and Backup Report

l-leafnvalenl Chromium and Backup/nnporl

Sulfur Dioxide in Woikplace Atmospheres - Bubbler and Backup Report
Aisenic in Workplace Atmospheras and Backup Report

Bromine in Wotkplace Almospheres and Backup Report

Fluoride (F- and HF) in Wotkplace Alinospheres

Metal and Metalloid Patliculates in Workplace Atmmosphares (Alomic

Absorption)

Metal and Metlalloid Pattliculates in Workplace Almospheres (ICP Analysis)
and Backup Report

Mercuty Vapor in Workplace Almospheras and Backup Report

Hydrogen Sullide in Workplace Atmospheres and Backup Report

Quarttz and Cristobalile in Woikplace Atmospheres

Zinc Oxicle in Workplace Atmospheres

Parliculale Mercury in Workplace Almosphares

Asbeslos in Air

Caibon Dioxide in Woikplace Atmospheres and Backup Report.
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- Agency
OSHA

OSHA

OSHA

OSHA

OSHA

OSIHA

OSHA

OSHA

OSHA

OSHA

OSHA

OSHA

Method No.

1D-177

ID-180

1D-182

1D-185

ID-188

1D-190

1D-202

1D-204

1D-205

ID-206

10-207

1D-210

Title

lodina in Workplace Atmosphieres and Backup Reporl

Phosphine in Woikplace Almospheres and Backup Report

Nitrogen Dioxide in Workplace Almospheres and Backup Report
Conlirmation of Vanaditm Penloxide in Workplace Atmospheres and Backup
Neport

Ammonia in wortkplace Atmosphnres - Solid Sorbent and Backup Report
Nilric Oxide in Workplace Atmospheres and Backup Report

Chlorine Dioxide in Workplace Atmosphetes and Backup Report

Qualitative X-Ray Fluorescence Analysis of Workplace Substances
Formaldehyde in Workplace Atmospheres (3M Model 3721 Monitor) and
Producl Evalualion

ICP Analysis of Metal/Metalloid Particulates from Solder Operations and
Backup Report

Portland Cemenl (Toltal Dusl) in Workplace Almospheres

Caibon Monoxide in Workplace Almospheres
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Appendix E

Capital Procurement of GC/MS System







gsaliele

Facific Horthuest Uaboratories

Sth & U Streets

LNPYONAANL

SIHOM PURCHASE ORDER NUMRER
ON ALL PACKAGES, INVOICES,
AND CORRESTOMDENCE.

.,Lzuz}” w14

r.0. Rox 999 CONPLETE PACKING LIST MUST
Richland, Washinglon 979352 ACCOMPANY EACH SILIPNHENT,
DATE: (01/729/93 DFAS RATING: ORDER NO: 193704 - ARD
e = DELIVERY
BUYER: RICK DENNIS VELEFNONE: (507) 375- 2348 DATE 03/22/93
: NET 30 DAYS S VIA: TOR: RICHLAND, UA
5 DI nATTELLE ACCIUNTS FATARLE
NEWLETT PACKARD jp| Rattetle .| ro nox 999
AMALTTICAL DIVISION | Feru.s. vor ]«, RICHLAKD, UA 99352
1421 S NANNHATTAN AVENUE P ¢/o Usetinghouees, 1163 Bidg R RET: ORDER M. AROVE
TULLERTON CA 92631 1 Riehlamd, va 99352
T I'| ¢AtsacH RULL OF LADING OR
') G| PAID TRETGHT ATLL.)
ATER] 70l £ | UM | oo RESERIFTION., WY U1 FRICE 10IAL PRI CE 3

THIS CONFIRNS OUR ORDER PLACED UITIE: MARKD SASS ON: 01/2R/93

1 EA SPECTRONETER 67,094 .90 67 ,R94.90
GAS CHROUATOGRARI/MASS . SFECIRONETER SYSTEN 10 RE
CONTIGURED 1N ACCORDANCE VUITI NEVLETT PACKARD
OUOIATION NUMRER 1111-7Rn373,

1 Lot INSTALLATION 2,200.00 2,200.00
1UO DAYS ONSITE

1 Lor CONSULT/ZTRAINING 1,900.00 1,900.00
ONE DAY ONSITE

T0IAL PRICE: 71,994.90

GSA CONTRALT AVARD

Thls contract s for supplies/services required tn suppart of operating the U S, Oepartment of Energy‘s
Pacific Horthwest Laboratory under Contract DE-ACOG-76RL0-1830. This contract is awarded pursuant to
January 7, 198G, written authorlization from the Department of Energy, Richland Operatfons Office, (A copy
of this autharization Is avallable wpon requect), Terme and conditinne of GSA Contract No, GS-DOF-S944A,
Special ftems 615-4, R15-6. and GI15-15 =hal) apply. Contractnr agrens not to use Rattelle’s name or
ldentlifying charvacteristics for advertising, salex promotion or other pubiicity purposes,

The following options and Ttems ghall he suhject lo open markel pricing and Rattelle PNL General Provisions
A-287(R3) to include Clause 42, except as modified and agrend to In Attlaclment A by Newlett Packard's CII(T
NcThaden, Contracts Adninistrator, and Baltlelle FPNL's Rick Dennle, Senlor Duyer:

Option 110, Option 041, Optfon 0A3, [tem 0S971-60102. Item G1032C. Item SBO0A VOI (2 days

installation), and 1tem 19448A (B hours of consulting service),

Represenlations and Certifications Torm MGA[R2) are tncorporated Snto Uds purchase order,

GENERAL PROVISIONS MUBMBER

See

ARE A PART OF TIIS FURCHASE ORDER.

FACIFIC NORTIUEST LABORATORIES
PATTELLE MEMORIAL INSTITUIE

»

. =
-Z.) Il L'C?.l-_l'._tya.z_[_’_.. )_17—.2_\’454_« ’[’ '7/ 73
FAVILEEN A. MOORE, MANAGER R (YX T
OFERATIONS AND SPECIALTY FRODUCTS PROCUREMENT

above.

7O RE CONSIDERED FOR TUIURE ORDERS . ., . MEET YOUR DELIVERY COMMITHENTSI

7 Phuss FUP80%




Inquiry No. 193704

Quanlily
1

1

Iltem No.
5890A

oplion 110

oplion 116

option 211

oplion 201
oplion 039

option 041

oplion 043
oplion L43

oplion 058

oplion 580

19243E

G1035A

oplion AAD

598228

05971-60102

Oplions for GC/MS

Description
HP 5890 series Il chromalograph

Capillary inlet system with glectronic pressure control for
split/splitiess operation

on-column capillary inlel with electronic pressure control
and temperalure control programming

Single Flama lonization Deteclor with make-up gas wilh
adapler for 1/8" coluinns

selactive delector that includes GC-MSD interlace cable and
capillary check-out column

Electronic Pressure Control board for up lo two inlet oplions
split vent flow control for split/splitless inlel (mechanical or
EPC versions). Provides gas savings during off hours and
selling of splil ratio

one channel of electronic pressure control General EPC

sel of three pressure regulators wilh gauges

option to provide simultaneous cryogenic cooling of cool on
column Inlet and oven using liquid nilrogen

HPIB/RS-232C Interlace

Packed inlet system with EPC and septum purge. Configured
for 1/4™ packed and series 530-u cols. Includes liners for
530u cols. To adapt for 1/8" cols, order HP19243G

Wiley database of 138,000 MS specira. For G1034A/B (DOS)
software. PBM formal. Uses 33-66 MB disk space. Requires
84MB or larger disk.

sollware supplied on 3.5" 1.44 MB floppy

lon gauge controller (only) for HP MSD. IG tube, fitlings,
installation nol included

lon source tested (EI)
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Inquiry No. 193704

Quantily

1

ltem No.

G1201A

oplion AAD
5971L

G1072A
M09

G1021A
M90

G1032C

19448A

Description

HP3365 ChemStation single instrument SW. Provides
conlrol, data acquisition and reductlion for HP 5890A and/or
HP 35900C. For use wilth HP vectra or other IBM PC
compatible. Includes MS-DOS and Windows

3 172 inch media option for MS-DOS and Windows/286
Cl slructured solution

Cheinical ionization for the 597 1A MSD. Incl. Cl source,
interface modil., reagent flow control, & Ci tune DOS (only)
macros. Installation not included.

High Performance ChemStation Bundle HP5971A
MSD/ChemSitation system w/MSD MS software, DOS,
Windows, Excel, HP Vecira 486, 8 MB RAM, 430MB, 66 M}z
hard disk, 3.5" floppy drive, LaserJet IV

EnviroQuant targel compound software
Installation of 5890A gas chromalograph, Electron lonization
Delector, Chemical lonization Delector, and 1-day of on-site

soflware training to cover MS-DOS system macro wriling and
use of Enviroquant soflware, 3-days
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HEWLETT PACKARD COMPANY
SCIENTIFIC INSTRUMENTS DIVISION
S97TIA O.AK.

customer_ TN T T @iz sion AN OCOBRZ ool

- . . -7 - - -~ .
SHIP DATE_FERRuNe 19,03 N5 DO NOA D G2,

~

—~J 05971A INSTRUMENT e © VIDEO TAIE (05971-9000)
~— o ROUGH PUMI* $/N 50010 ~—J ©0S597IA INTERFACE
"——J 0 POWER CORD i’jgi(lNS'l'/\x.l.le))-._\J o 03971-60560 ST KIT
- .o LOGBOOK  05971-90004

~I 0593228 ION GAUGE CONTROLLER

SIN (T

(ACCISSORIES)

~J o GlO72A C.I, SOURCI:
SIN ZOS5 N30
T~ 0 05970-60045

(BINDER-LOGBOOK)

™J 0 EDWARDS INTERNATIONAL

™ 0 DECLARATION-RETURN OF EDWARDS EQUIPMENT
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Wl

PACKARD COMPANY

SCHNTHAC INSTRUMENTS DIVISON
1601 CALIFORNIA AVIENUE, PALO ALTQ CALIFORNIA 94304

CUSTOMIR: BATTELLE

SALES ORDER #248400321 001 B10]

SHIP DATEFEBRUARY [6, 1991}

W. C. CODE:000

GL1O30A CHEMSTATION - 'IECIRA - 486/ 66U

GIO30A - 90 DAY WARRANTY TAG S/N:3300AS1245

OPrTION {1 140

D2287A
D2287TA I ABA
122036A
D23BIA
D2381A
8233158
8233583 11 002
DII93IA
DIT9IA I ABA
Cl413A
9300-1407
D2266-60007
122266-60002

QrTION # 335

486/ 661 VECTRA SYSTEM

A%6 /66U VECTRA S/N:3246A02256
ENGLISH LOCALIZATION
5.25" FLEXIBLE DISK DRIVE  (INSTALLED)

2 MB EXPANSION KIT (INSTALLED)
2 MB EXPANSION KIT (INSTALLED)
HP-1B CARD (INSTALLED)

HP-1B CARD / NO SOFTWARIE

7" ULTRA VGA DISPLAY _S/N:JP24920011
U.S. POWER CORD

HP MOUSILE MINIDIN

e - MOUSIEE PAD

DISK / DSHBD DOC ENGLISH

DOS/ WIN ENGLISIT MANUALS

LASERJET PRINTER 1V 100-120 VOL1S

PRINTER SERIAL NUMBER:ITBGO17704

C2001A
C2001A # ABA
92298A
92281A

LASERIET IV PRINTER

U.S. ENGLISIT LOCALIZATION
LP-S TONER INK CARTRIDGE
CENTRONICS CABLE
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GI1201A - ALICE SINGLE INSTRUMENT SOFTWARE (DOS SERIES)

SOITIWARE SERIAL NUMBIER:3236A05290

QPTION it AAD S5 DISK MIEDIA
G1201-60601 SINGLE INSTRUMENT S/W KIT
DI1S2A MS-DOS 5.0 DUAL MEDIA
DIIS2A 1 ABA U.S. ENGLISIT VERSION
9010-0025 MICROSOFT WINDOWS 3.1

GI1032C ENVIROQUANT TARGET SOFTWARE

SOFTWARE SERIAL #:32144A20517

OITION 1l AAD 35" DISK MEDIA

G1032-60006
noon
(1032-90013
(1032-90020
G1032-90021
~ (G1034-90014

G1032-60014
/" /"
G1032-10012
(G1032-90009
71032-90011

ENVIROMENTAL MANUALS

" / /
ENVIROQUANT MIZNU
ENVIROQUANT DATA EDITOR
ENVIROMENT FORM
COMPUSERVIE OFFER

SOQITIWARE KIT
/! /
SOFTWARIL MEDIA DISK 3.5"
INSTALLATION GUIDE
3.5" SUPPLEMENTAL DISK

E.6



GLOI4-C_MUSTANG I (MS-DOS CHHEMSTATIO;

|
|
!
|
l

SOETWARE SERIAL NUMBIR: 3240404049

OPTION 1l AAD " DISK MEDIA

G1034-60048 DISK MEDIA KIT 35"

i I I I
G1034-10041 MS-CHEMSTATION  S/W
G1030-90075 MS-CHEMSTATION CRT
(G1034-90041 SUPPLEMENTAL DISK FOR G1034C # AAD
G1034-90012 GlOI4-C__MANUAL_KIT,

/" " " /"
G1034-90014 COMPUSERVE OFFER
G1034-90022 USERS GUIDE
G1034-90023 COMMANDS REFERENCE CARD
G1034-90024 _ LEARNING MAP
G1034-90025 v MENU CARD (5989)
G1034-90032 MENU CARD (5971
G1034-90013 MENU CARD (5970)
G1034-90016 MENU CARD DATA A
G1034-90034 MARCOS GUIDE (GI)
G1030-90070 ¢ VIDEO - OVERVIEW NTSC
5959-7117 ARCS CARD
9010.0027 EXCEL 4.0

G1l035A WILEY 138K _MASS SPECITRAL DATABASE REVB.00 .I 00

SOFTIWARE SERIAL NUMBER: 3208A30227

OPrITiON | AAD 3.5" DISK MEDIA
Gl033-90007 ‘ Installaltion Guide
G1035-10002 ' Library Media (23 Disk)
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Appendix F

Capital Procurement of Cryo SUMMATM Canister System for the
GC/MS






Celfer P NN RA AR -

SIOU FURCHASE ORDER WUMRER

Pocific Morthuerst Unborntories OM ALL PACKARES, INVOICES,
Sth & VU Streets AND CORNESTONDENCE .
P.0. Rox 999 . . . . TOMPLETE PACKING LIST MUST
Richinand, Unshington 99352 oot ACCOMPANY EACH SHITHENT.
x|
-
DAIE: 02709793 DFAS RATING: ORDER WO: 193711-ARD
) DELIVERY
BUYER: RICKX DEMNIS TELEPRONE: (509) 375- %48 . DATE: 03709/93
TERNS: 3%/M15 <[ smir viAr urs surrace FOR: SINT VALLEY, €A
:S. . B aavigtie accomis PAYABLE
: ENTECH Bnttelle MO ROX 999
950 ENCHANIED WAY #101 For U.5. DOE RICHLAND, UA 99352
3 Uestinghouse, 1163 Rid
SINT VALLEY A 93065 €/0 Uestinghouse, 1163 Rlidg { REF: ORDER N0, AROVE
Richiand, UA 99352
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Attachment 2

PR No. 193711

Solec Sourcc Justification for the Procurcment of an

Automated Passivated Canister (Summa) Sample [/ Thermal

Dcsorption  Pre-concentration  System  w/ Canister

Conditioning_and_ Canister _Standards_Dilution Units.

I rccommend that negotiations he conducted only with ENTECI
Laboratory Automation for the supplics and scrvices described
herein.

1.

Lwdrodusction

PNL has been contracied thiongh WHC by DOE 1o establish headspace
analysis capabilities for the Hanford Tank Safety Programs.  This sole
source justification is for the purchase of cquipment which will be used
by UNL for scparating and identifying the components found in the
tank larms.  The following are justifications for sole source of (he
proposcd  Lntech system:

. NI must be compatible with their sponsor’'s (WIQC) existing
cquipment for devclopment, validation, and technology transfer
to WHC mobile analytical laboratory group. WHC is presently
implementing  dircct GC/MS  capability in a mobile laboratory in
which an Euntech. concentrator system  already has been procurced.
Il cquipment other than the proposed Intech system is used by
PNL, then results will not be compatiblc with the sponsor or
transfcrablc.

. The health and safety of Hanford cmployces working in the arca
is dircctly at tisk until componcuts of the tank vapors can be
identificd and proper precautions can be recommended. There
arc additional safcty concerns regarding  the potential
flammability of sclected single-shelled-tanks until the headspace
vapors arc charactcrized.  This requircs immediate action lo
implement  analytical capabilities for characterizing the tank
headspace in the ficld and in the Iaboratory. PNL is tasked with
the laboratory work and must he compatible with the ficld work
donc by WIIC,

. To accomplish their 1ask, PNL must carcfully coordinate their
cfforts with othcr conlractors working on the same prablem, i.c..,
purchase thc samc type of cquipment and mcet milestone time
rcquirements.  Westinghouse [lanford (WIIC) has alrcady placed
an order for a concentrating system friom ENTECH as an high
priority health and safcty issuc putchasc.  Since PNL is assigned
the task of method development in this program PNIL. must usc
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cquipment compatible with that which WIHC purchases.
Furthermore, the laboratory wmethod PNL develops must be made
available to WIHC (tcchnology transfer) in sufficient time 1o
coordinate with the tank sitc sampling dates delermined by the
program. This dictates that PNL must 1cccive cquipment af, or al
Icast rcasonably ncar the same time that WHC rcccives their
ciquipment,”  ‘The entire success of this praogram rclics on the
ability of each contracting group involved to mect the time-line
milcstones  indicated in the program,

The devclopment of a mcthod to perfonm organic analysis on tank vapor
samples collected in passivalcd canisters (Summa) and to identily its
componenls, rcquires the puichasc of a system which includes: a pre-
concentrating unit (to be intcifaced with a GC/MS  instrument) to pull
aliquots from the canister sample, concentrate the vapor awmd focas il
onto the GC/MS instrumcent for analysis; a wnit for measuring aliquols of
concentrated  standaids  from multiple sowices, blending them  and
delivering them 1o canisters for creating calibeation standards: and a
unit fo clean and cowndition the canisters.  The system must also include
and support: a IPC, cables and all soltwarc to interlace Preconcentrator
to GC instrument; a dot mattix minter Tor printing ont system QA/QC
reports;  plass-lined-tubing  for all connections coming into contact with
the samplc; compatible valving for cach unit to suppoit the samc make
(manufacturer) of passivated canister used in the sampling of tank
vapors.  This document coveis the justification for a sole source
procurcment of a sunnuna  preconccentrator  system with accessorics;
specifically ENTECH system.

Ilisfory

There is a necd 1o characterize Hanford tank vapor constituents
immcdiately to addiess safety issucs for the client WHC and DOE. The
WIIC tank vapor program hbas implemented a phase approach (o
charactcrize the tank vapors.  Upon a rccommendation by the Hanflord
Vapor Tecam and the Vapor Conference Pancl of expert scientist from the
national laboratorics, the canister mcthod of sampling lollowed by
GC/MS  analysis nceds to be implemented at Janford,  Phase 1. requires

- PNIL to implement this capability in the laboratory and assist WHC in the

analysis of an identical system in WIIC mobile analytical laboratory.
The canistecr sampling/analysis mcthod tequires a concentrator system
prior to GC/MS analysis.  The proposcd Entcch system mcets the
tcquirement for summa analysis (EPA Mcthod TO-14) and is identical to
the WHC system,

Because this teclmigque is new to the Hanford site, difficultics in the
method  development and  subscquent transfer of technology between
coordinating  contractor  groups must be minimized by purchising
compatible cquipment. This will nol only shorten overall method
development time, but will expeditc the method and cquipment
validation portion of the program, which is an important milc-stone
before any ficld sampling can begin,  Again, it is desirable 1o speed up
the process of mcthod development and validation, so that the vapor
tcam can get 1o the job of solving the vapor tank characterization.
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Since characletization of the vapor tank head-space is thc main
objective of this pattion ol the program, validation of the tcchnique and
method must be dane by replicate analysis on compatible cquipment,
This dictates that PNIL purchase the same cquipment as the program
sponsor, WHC, and the cquipment ol choice is the ENTECH system.

Finally, duc to the "pioncering” nature of this progiam for the Hanfoid
site, it is cxpected that with gaincd expetience and improvements in
tcchnology, other vendors will not be precluded by the purchase of (his
cquipment.

Teehnical  Requirements

Uniquencss_of the lnicch System:

- The Bntcch system is the only vendor systemm that is capable of
handling air samples with high water content  without using a
nafion diyer. A nalion dryer is unacceptable beeause it removes
polar organics in addition to the water.  The Hanford vapor program
requires the analysis of polar organics in high humidity air
samplcs.

+  The Entcel system has a unigue concentration system for analyzing
polar and expanded analytes 1o the EPA T0-14 mcthod.  Any other
system will not minor the Entech system that WIC is hmplementing
in their mobile laboratory,

The Enteeh system proposed consist of a Preconcentralor unit, a
standards dilution unit, and a canister conditioning unit.  Addition
descriptions atc as  [ollows:

Preconcenirator_ Unii;

Unit must be capable of automatically cxtracting and cryogenically
concentrating samples collected in passivated canisters (SUMMA) or on
thermal desorption tubes, and focusing sample for GC injection. Samplc
concentration awd focusing must give opcrator the option of
auntomatically isolating polar and/or non-polar components in the
sample and must be able to pull canisicr samples from sub-ambicnt (< 1
atmosphcre absolute), ambient, or pressurized canisters.

» Unit must be cquipped with multi-stage 1120 and CO2 rcmovat
tecchniques that aic software controlled.

= Unit must have a mcans for minimizing 1120 intctferences when
using the polar compound analysis aption. Al tubing used in
concentrator should be silica stainless stecl (glass-lined  stainless
steccl) to minimize polar compound ' '

« Unit must be capablc of automating a scll-lcak check, monitor actual
flow rates, pressures and heated zones, aud print out QA/QC reports
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which lists mecthod scttings and actual readings under PC software
coutrol,

- Unit must be capable of automated unattended method switching
under compuler conttol, ic.., a mecaus for multiple analysis (lcn
sample minimum) of ambient air canister, source canister, or
thermal desorption tube samples without the nced for manual
control.  This antomation must he an integral part of the unit,

Standavds__Dilution__Unil;

« Systemt wnit for creating pas standards in passivalted canisters must
be capable of allowing the opcrator to make dilution ftom 1 or 2
(combincd) concentrated  standards, with scparatc mass flow control
of cach addition valve including the makec-up gas.

= Unit must be fitted with - plass-lincd  tabing (glt) for making polar
standarnds. Valving for cach gas addition channel must be
compatible for canisteis uscd in vapor program,

Canister__Conditioning__Unit:

*  System unit for canister cleaning and conditioning must include a
means for cvacuating, heating, humidifying and pressuring
canisters.  Gauges uscd in unit must allow the opcrator o check for
systcm lcaks, dctermine the vacuum capacity of the pump and to
cheek pressure drops through the high vacuum pump,

«  Conditioning unit must be compatible with concentrator unit and gas
standard dilution unit deseribed above, i.c., all three units must
accept the same miake of passivatcd canister used.

Estimated Cost
Cost for items detailed on the purchase requisition is § 57K, not 1o

cxcced § GOK. Installation and training (2-days) are included on this PR
at an cstimated cost of § 2.5K, not 1o exceed § 3K,

Signafures

To best of my knowledge and belief, and bascd upon the above
mformation, the ENTECI system is the only source that ean adcquately
and cffectively perfonm the scrvices desctibed hercin,

Richard B. Lucke
Scnior Technical Specialist 1T
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Therese  Clauss
Technical  Specialist

APPROVED

David Koppenaal
Scction Manager
Atomic and Molecular Chemistry  Scction
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PR No. 246066

Sole Sounrcs Justificatlon for Tralning on n Roodnily Aoquired Bntsoh System for the
Analysis of Organic Compounds in Alr Uslng Sumea Canlaters

Additional 3 days of training 18 raquired on A recently aequired Batach System (PO No,
193711). The existing system was designed, manufactured, and instaliod by Bntech, Tho
oxisting Entech rystem was configured and installed for anulysiv of polar org«nlc
compounds In alr specific to PNL nceds by Bntech. Sole sourco is required from Entech,

Training vhall inolude the followlng: :

l.. Training and ogcmlon of nutunmntsd pre concentration unit configurod with the polac
compound moda. Bost achiavable analysis of an TO- 14 gas mixture will be
domonstrated uting the purgs and wap mode mnd the 2-dimenslonal conceniration
mods. Anexisting ccnaﬂo, TO-14 gas mixturs at 10 ppin will be provided by PNI..
Algo, a test mixture conslsting of acetons (50 ppm), n-butanol (10 ppm), bénrens
(0.10 ppm), and butyl-benzens (10 ppm) will Eo provided by PNL for tested,

2. Trulning and operation of tho canister olosning systam.

3. Training and operntion of the standaid dliutlon systens, This wiil fnoludo preparaiion
of stundurttv by the siatle dllutlon method.

4, Additdonal tralning on toftwure opcrution uf tha Batech Syriam.,

aULros:
o the best of my knowledge and betlel, and barsd upon the abuvo Infortnation, tralning
from Bntcoh {s the only sourcs that can adequataly and effectively perform the services
Jozeribad herwln,

/;ﬂ\p 1S S
chard B. LucKe
Scnlor techifoal Spoclalist IT

/DN //OQ"”f“//c/zs/;g

Approved David Kopponall
Seotion Managar
Atomlo and Molccular Chomistry 8ectlon






Appendix G

Draft Strategy Plan for the Development and Validation of the
SUMMAT™ Canister Analysis Method







Guideline for PNL Laboratory Mecthod Development for the Analysis
of Passivated Canister Samples by GC/MS

Summary: The following document outiines PNL's proposed Waste Tank Vapor Program
(WTVP) action plan for analyzing passivated canister samples. This document outlines only those
steps directly relating to developing a laboratory capability for anlayzing passivated canister
samples collected from Hanford tank farms, by GC/MS interfaced with a canister concentrator
(GC/MS/CC). U.S Environmental Protection Agency Compendium Methods TO-12 and TO-14
will be the model methods for which PNL will optimize the purchased equipment. After Phase I
sampling and analysis is complete, Phase 11 method development will involve the expansion of the
model method target list to include components of interest based on results from Phase I Tank
103C sampling.

Method TO-14 Outlined
1. Clean and verify samplc canisters before sampling. (OGI)
2. Sampling procedure (OGI/WHC).
3. TO-14, Section 10.0 "Analytical System," GC/MS-SCAN
. Set up GC/MS concentrating system. Method recomimends a Nafion dryer for

water removal and implementing a means for clcaning dryer with zero air between
sample analyses.

. GC/MS system must pass a BFB tunc. Tune criteria and ions monitored are listed
in Table 4 of TO-14. The system must mect tuning critcria before any analysis can
begin.

. GC/MS system with concentrator in place must be "challanged” with zero-

humidified air. The system is considered clean if it contains less than 0.2 ppbv of
each targeted volatile organic compound.

. Initial calibration with 3 standard levels plus zero-humidified air. Must use NBS
traceable or NBS/EPA CRMs in pressurized cylinders (w/mixture of target VOCs at
10 ppmv in N2) as working standards diluted with humid zero air. Method Section

10.2.3.2
. Dally tune w/ BFB. Must be w/in 10% of absolute abundance criteria from
previous day, or recalibrate. If w/in 10%, daily calibration requires only | point
standard.
. Follow daily point calibration with blank canister challange.
4. Canister receipt procedure: Record canister sample in dedicated book. Check canister

pressure with gauge and record pressure.
5. Analyze samples. Backflush nafion dryer. Report results.
6.  Clean canisters and verify clean as per method Section 11.

PNL's TO-14 Action Qutline:

1. Locate enough laboratory space to housc canister analysis equipment. The laboratory used
must be reasonably free of organic contaminents. Complete.
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Purchase equipment nceded to perform TO- 14 successfully. PNL has purchased the
following equipment for this program:

. Hewlett Packard 5971 GC/MS and data system. GC is also equipped with a FID.
. ENTECH Modcl 2000 automated VOC preconcentrator equipped with three traps:

1) Glass Beads

2) Tenax

3) Open tube fused silica

This preconcentrator is also configured with RESTEK's Siljco-stecl® lines for
efficient transfcr of polar VOC's throughout the concentrator.

. ENTECH Modcl 2016CM autosampler for ambient level canister analysis and the
Modcl 2016LM autosampler with loop injector for source level canister analysis.

. ENTECH Maoade! 3000 canister clcaning system cquipped with canister heaters to
simultancously heat (to 100 °C) clean up to 4 canisters with humidified air.

. ENTECH's Model 4560 Dynamic Diluter® and gas blending system fitted with
mfcs covering 4 flow ranges to allow for the dilution of gas standards and samples
to a known concentration with purified nitrogen, or air.

In addition to the items listed above, PNL has purchased a Balston clean air
generator, a limitcd number of summa canisters to use until WHC purchases the
bulk of the canisters for the program, and Scott test mixtures as requested.

Set up and validate that the Entech system is working properly. Tests will include,

QA/QC run by the manufacturcr upon complcted set up of the system,

. test runs of the different available modes of the concentration system,

validate the cleanliness of the system and ability to check for system leaks,

. identification of consistent system interference peaks.

Since polar analytcs are of intcrest to this program, a glass-bcad trap followed by a tenax
trap is used for water, and CO7 removal as opposed to the nafion dryer recommended in

compendium method TO-14.

Clean and run a blank canister. It must be demonstrated that the canisters and system can
be cleaned to a known level. (See itcm 6.)

A set of TO-14 standards (uncalibrated) will be run initially for practice. From these stored
practice runs, the following development may be completed:

. determine temperature program for the separation of all componenets in the mixture
and retention times for analytcs,

. test recovery of all components from the canister and concentration system,
. identification of any potential chromatographic interferences,

. the analysis of a known low (< 5 ppb) concentration of the TO-14 mixture,
. gain familiarity with entire systcm and software functions.

G.2



10.

11.
12.
13.

14.

A low level standard (<1ppb) of sclected analytes will be created to use for demonstrating a
clean system. Becausc this project will deal primarily with source level samples
cleanliness to < 0.2 ppb will not be necessary. Howcver, an '1ppropr|atc ‘zero' level must
be recommended by the vapor technical team. Until a reccommendation is made, PNL will
use a 1-ppb concentration of TO-14 gas standard to determine the zero detection limit of the

method.
Run standards to generate precision and accuracy data.

An attempt will be made to dilute a set of calibration standards in canisters and run them on
the GC/MS to create a 3-point calibration curve. It may be later determined that two sets of
calibration curve ranges, one for ambient air, and one for source sampling are needed. A

BFB tune will not be a priority as discussion of this particular subject with experts in the
field deem it an unneccesary step. A search for peak match identification will verify target
library search capability.

Run standards to generate accuracy data.

The following will he performed simultaneously with TO-14 method validation:

PNL will receive a canister sample from the waste tank (BY-104) to make test runs with.
The objective of these test runs will be

. to observe analytes recovered from the summa canisters which are not already a part
of the compendium method TO-14 target list,

. to check system background peaks (known) against any analytes observed in the
summa canister sample,

. to gain some familiarity with the character ie., wet and concentrated nature, of
waste tank samples,

. to try and obtain some kind of precision data from waste tank samples,

. to try to tentatively identify analytes of interest for the extension of the TO-14 target
analyte list.

The following will be done with BCO's guidance:
Create TO-14 standards in canisters and verify capability by sending out for analysis.
Clean sample canisters and verify capability by sending out for analysis.

Demonstrate a clean GC/MS/CC system by analyzing clean canisters from BCO.
Similarly, demonstrate TO-14 capability by analyzing BCO audit canisters.

Do a final report of TO-14 analysis ready status.

Validation of capability to analyze waste tank samples

I

Continue analysis of canister samplcs for qualitative information. Data generated at PNL
will be compared with athat from OGI for consistancy.

G.3






Appendix H

Pacific Northwest Laboratory Work Plan for the Analysis of HEPA
Filters







January 15, 1993

Jorry 0Oshorne

Hestinghouse llanford Company
P. 0. Box 1970

Richland, YA 99352

Dear Jerry:

%
5.<Ballelle
Pacific Notthwest Laboratories

Nattelle Bonlevasd
P.Q). Rav 979

Richdand, WMhin’?nu) 3"-“?’
rAREPR S 376- 2329

SubJecl: PHL WORK PLAN FOR AHLAYSES OF HEPA TTLTERS

Fnclosed is Lhe PHL Work Plan for Analyses of IEPA Filters. Il you have any

queslions, please contact me.

Thank you.

Since;;/y
Allee, \(7 /

Slevon C. Goheen, Ph.D
Senior Research Sclentlst
Chemical Sclences Department

SCG:gkr

[nc.

cc: R. B. Conrad,, WIC. w/enc.
R. B. Lucke. PNL, w/enc.

D. M. Strachan. PHL, w/enc.
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PNL WORK PLAN FOR ANALYSES OF HEPA FILTERS
INTRODUCTION

On December 7, 1992, the HEPA and Carbtrol filters at é-IOB Tank were changed. The previous
filter change was done on July 30, 1991. The two charcoal filters consist of a 55-gallon drum
filled with GA-1 (charcoal saturated with phosphoric acid) and G-1 (activated charcoal). Analysis
of the filters may provide valuable information regarding the tank headspace vapors, their
interaction with the filters, and filter emissions. Earlicr analysis of C-103 vapors down-stream of
the HEPA filter reportcd alkane nitriles were present. A serics of nitriles from propane to heptane
(Cs- to Cg-) nitrile have been reported (1-7). It has also been suggested that alkane nitriles may be
degradation products of polyurethane from the HEPA filters (8). It is not clear whether degraded
polyurethanc or direct tank emissions are the source of the nitriles. Analysis of the HEPA filter
and subsequent comparison to the results of the analysis of the organic layer in the tank, vapors
down-stream of the HEPA filter, and vapors upstream of the HEPA filter may help identify the
source of the alkane nitriles. For example, if alkanc nitriles are present and downwind of the
HEPA filters, but not in the tank, these results would support the idea that the alkane nitriles are
generated at the HEPA filter.

High levels of NPH have also been reported as an emission product of Tank 103C (1-7). Itis not
clear whether the HEPA filter acts as a reservoir for NPH from the tank. Therefore, NPH will be

analyzed from the HEPA filter to estimatc its concentration.

Tributylphosphate (TBP) is a relatively non-volatile component of Hanford tank waste. It is not
expected to be volatile enough to be present in the vapor phase of the tank, but is has been
observed in the vapor phase outside of the HEPA filter (2,7). Consequently, it would be useful to
evaluate levels of TBP in the HEPA filter to determine whether the filter sorbs TBP and acts as a
reservoir, or is passive to the presence of TBP and does not collect this substance.

APPROACH

The analysis of extracts of samples will provide a fingerprint of the alkane nitriles present. The
concentration of nitriles will be determined by gas chromatography/mass spectrometry (GC/MS).

In addition, a comparison of the NPH and TBP concentrations from the same sample will help us

identify typical extractable lcvels of these contaminants in HEPA filter material.
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PNL's efforts will be focused on analyzing the HEPA rather than Carbtrol filters at this time. It

may be valuable for WHC to archive a sub-sample from the Carbtrol filters for future analysis if
warranted. The sub-sampling of the HEPA filter will be done by WHC, and the analysis will be
done by PNL. This work plan describes a sampling and analysis of HEPA filter to determine

NPH and TBP levels as well as that of alkance nitrilcs.
SAMPLING

HEPA Filter: Idcally, a cross section of the inlet end of the HEPA and a cross section of the outlet
end of the HEPA would be most valuable. Alternatively, a core sample taken through the HEPA
can be used. Two core samples {from the HEPA arc required. The core samples should be placed
in separate glass, tcflon-lined capped jars. In addition, identical samples arc required from a non-
used equivalent (preferably of the same lot number and kept scaled at O to 5°C) HEPA filter. The
level of radioactivity must be determined to be less than 0.2 pCi prior to PNL receipt of the
samples. All radioactive samples will be returned to WHC after analysis by PNL.

Carbtrol Filter: If WHC decides to archive sub-samples from the Carbtrol filters, the following is
recommended: From schematics of the Carbtrol 55-gallon drum there is a dip tube at the inlet end
from the top of the drum to the bottom. Ideally, a charcoal sub-sample closest to the dip tube
access is desirable. If it is possible to obtain a core cross section from the drain connection at the
bottom side of the drum, then this may also be desirable. Two core samples from each charcoal
filter are recommended. The core samples should be stored in separate glass, teflon-lined capped
jars. In addition, identical samples are recommended to be taken from a non-used equivalent (we
prefer the same lot number) Carbtrol filter. The level of radioactivity should also be determined

prior to storage.
ANALYSIS

HEPA filters are not designed for trapping volatile or semivolatile organic materials for analysis. It
is not known how well these filters will adsorb or desorb the various analytes of interest.
Therefore, results from analyses will be for screening purposes only. Screening analysis of the
HEPA filter will be accomplished on the sub-samples from the HEPA filter by solvent extraction*
followed by GC/MS analysis. Specifically, semivolatiles including (alkane nitriles, such as from
propane nitrile to heptane nitrile), normal paraffin hydrocarbons (NPH), and tributylphosphate

*using methanol, methylene chloride, or other solvents
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(TBP) will be targeted. If the NPH levels are below 100 ppm in the solvent extract, purge and trap
GC/MS will be done on a non-extracted f{ilter sample. If the NPH levcls are above 100 ppm, then
an alternative analysis by direct GC/MS of the solvent extract will be done. Samples with greater
than 100 ppm NPH cannot be analyzed by purge and trap GC/MS due to interference by NPH.
Components other than NPH, TBP, and alkane nitriles, but detected by GC/MS will be tentatively
identified by the comparison with that of the mass spectral library, and classical mass spectral
interpretation. It should be noted that HEPA filter and Carbtrol filters were not designed for
chemical analysis. Extractablc organics are probably present in new, non-used filters. Therefore,
new, non-used filters preferably of the same size and lot number of the exposed filters are required

for analysis comparison.
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5.< Ballelie
Pacific Northwest Laboratories
Rattelle Bovlevard
I.O. Nax 979
Ric hland, Waeingir @ 210G
PAsephop6 (MY 376-2329

October 30, 1992

Jerry Osbhorne

Hest inghouse Hanford Company
P. 0. Box 1970

Richland, WA 99352

Dear Jerry:

Enclosed is a copy of the PNL resulls from Phase 0 HALT samples that WIC
provided in methanol. We analyzed Lhem using GC/N5. A1l Lhe pertinent
data and tabulated resultls are attached.

He need to point oul, however, that our resulls are incomplele. We weére
not provided with the relatlonship between Lhe amount of air sampled and
the levels of analyles In Lhe sample., In addllion, Lhe descriplions of
the samples in Lhe lable which we provided in Lhe inlroduction was
created from a telephone conversaltion with WIC staff rather than a
written document.. It 1s due Lo Lhese imcerlainties thal we have been
unable to provide a concise {able indicaling Lhe levels of Lhe various
constituenls In Lhe tank vapor. Therefore Lhe descriptions need careful
review by your slaff, Once they provide the dala and assignmenls, you
will need to recalculale the values for lhe concentrations of vapor
constituents., Rellable results can be oblained by correcling any
possible errors in the table inciuded in Lhe inlroduction and appliying
the values In Table 2 and the correclion faclors from your staff,
Therefore. as we have agreed, the flnal analylical chemislry report will
be issued by your staff using this PHL dala coupled wilh Lhe WHC dala
addressed above.

Forr your consideration. [ suggest that Llhe final report be co-authored
by your staff and ours. Co-aulhored reporls have been published by
staff members from our respective Tank Safely Projects as part of Lhe
overall team effort. This is just a suggestion on our part and.
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Phase Zero Malt Analysis

of Volatlle Headspace Gases
Samples from WIC Storage
Tank 241-C-103

R.R. Lucke
5.A. Clauss
5.C. Goheen

October 1992

Prepared for
Hestinghouse Uanford Company

Pacific Northwest lLaboratory
Richland, Washington 99353
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[NTRODUCTION

This is a report of resulls from gas chromalography/mass spectromelry
(GC/N3) analyslis of Hoblle Analytical Laboratory Trap (NALT) samples oblained
from Tank 103C during Phase Zero of the lanford Vapor Program. Phase Zero s
a trial sampling and trial analysis of the vapor from Tank 103C to get
sampling/analysis experience and preliminary component identification.
Because the manifold set-up at the tank during Phase Zero does not allov a
representative samples Lo be obtained from the tank headspace, the sample is
not meant for accurate charactertzation. The purpose of Phase Zero.-ts to
fdentify potentlal sampling and analylical concerns before candidate
techniques are evaluated. The sample Inventory is tabulated below. Analyses
included direct GC/MS for volatile and semi-volalile organic compounds. and
direct GC/NS for ammonla. The MALT system was designed by WHC and is not
discussed in this report!. All concentrations are reported for the melhanol
extract solutions and not Lhe vapor. In order to calculate concentrations In
the headspace. the HALT alr-sampling-volume and Lhe melhanol-rinse-volume must

be obtalned from the HALT personnel al WIIC.

Samples

HUC_10 Descrintion
C103-810-1A1 Rep I, Trap 2
C103-810-2A1 Rep 1,Trap 1
Cl103-810-5A1 : Rep 1, Blank
Cl103-811-1A2 Rep 2. Trap 2
C103-811-2A2 Rep 2.Trap 1
C103-811-5A2 Rep 2, Blank
C103-728-F1 Carbatrol, Trap 1
C103-728-8) Carbatrol. Trap 2
C103-7268-8BL1 Carbatrol, Blank

The above descriptions of the WIC samples were obtained by telephone
conversation with Courtney Jones of WHC. The letters and numbers after
the Tast hyphen in the above WHC Identifications are referred in
subsequent tables.

SAHPLE PREPARATION

The cryogenic samples were received In 40 mlL glass vials wlthﬁTerlon®-
Vined caps from WNC on August 13, 1992. Samples were stored at 4°C +/- 2°C
prior to analysis. Sample identifications were recorded in Battelle Pacific
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Norlhwest Laboratory notebook # 54820. All subsequenl fnformation was

recorded in this notebook. Samples were analyzed as received with no sample

preparation,

ANALYSIS HETHOD

GC/1S analyses of the cryogenic traps was achieved by following
procedure PHL-ALO-334. Analysis was achleved using the direct Injection Ge/Mms
method. Different GC conditions were used for volatile/semivolatile analysis
than for the ammonia analysis. Tenlalive fdentification of unknowns was
accomplished using mass spectral inlerprelation and comparison of mass speclra
from the EPA/NIST library of mass speclra. The HP5890/5970 GC/US used for the
analyses is in Lab 8B of the 329 building. The ammonia was quantitated vsing
the external standard method using a three point calibration curve. The
volatile/semi-volatile organlics were quantitated using certified internal
standards using the extracted base fon chromatograph of each targeted analyte.
Non-targeted analytes were tenlaltively quantitated using the Internal standard
method and Lhe relative response factor (RRF) of elther acetone or tridecane.
The choice between acetone or tridecane was based on the structure of the
compound in question. For example, the alkanenitriles were quantitated using
tridecane because of thelr long alkane backbone. and butanal was quantitated

using acetone because of Its carbonyl group.

0A/QC

The QA/OC procedures described in PNL-ALO-334 were followed. Instrument
blanks. tune/mass calibralion, internal standards, calibration. and
calibration check samples were all met. This report does not address the
efficiency of the MALT sampling system technique.

DATA

The GC/NS raw data were archived on a magnetic storage tape as permanent
storage and is located in Lab 8B of the 329 building. Hard copy ouiput data
which include several pages of lon chromatograms, mass spectra,
calibration/quantitation data. and Vibrary-searched spectra are stored in the
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GC/MS f1le cabinet located in room 2 of the 329 Building. [In this report. the
final quantitation tables and only pertinent Information ave Included. Data
are also maintained in Laboratory Record Book (LRB) # BHN-5482.

RESULTS AND CONCLUSIONS

Tables 1 and 2 show Lhe GC/MS results for volaliles and semivolatlile
organics while Table 3 shows Llhe results for ammonia. Undecane, ethanol.
methylene chloride. and dimelhyldimethoxysilane were detected In all the HALT
samples. Since their concentrations are similar for Trap #1. lrap #2. and the
field Blank. they are probably artifacts from the sampling procedure. Trap 1
samples from 810 and 811 (#C103-810-2A1 and fC103-811-2AZ) contained ammonia
and significant amounts of organic compounds. MNormal Paraffin llydrocarbon
(NPH) was the main constituent., HNPIl consist of n-Cil. n-CiZ, n-Cl13. n-Cl4,
and n-Ci15., DButanol was the other major constituent in these samples. Some
unidentiffable alkanes and alkenes were also found in addition to a series of
normal alkanenitriles. HNormal alkanenitriles were previously reported at _
trace levels in Tank 103C by Lucke and Campbell (1990)¢. Quantitative results
were provided for target analytes and compounds determined by mass
spectrometry. MNon-targeted analytes quantitative results are to be used as an
estimate only. Estimaled levels of non-targeted.analytes are potentjally less

accurate than targeted analytes.

REFERENCES

1. Ulbricht, W.U. 1991. “Report on 241-C Tank Farm Alr Sampling Results of
19897, Westinghouse lanford Company, WIHC-SD-WM-RPT-019. Richland,
Hashington.

2. Llucke., R.B. and J.A. Campbell. 1990. ~Analysis of Cryogenic Traps used
to Sample Volatile Headspace from 103-C and 102-C Tanks (Direct injection
GC/MS analysis of cryotrap samples and purge and trap GC$HS analysis of
sample WHU #27). Lletter RB Lucke to William Ulbricht. Westinghouse
lanford Company. )
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: Table 1
. Components ldentified using GC/MS"

Sample Number

728 810 811
Pk # Ret Time Component Quant Note . | B1 BL1 F1]1A12A1SA1}1A22A25A2
1 2.52|Acetone lon 43 X I X |
2 5.20|1-Butanol lon 41 X I X |
3 6.43|8zanzene llon 78 | |
" 15.5 |Undecane lon 57 X x b x ]l x| xP x| x1 x| x
5 18.1 |Dodecane lon 57 | | X X |
5 19.5 |Tridecane llon 57 | | X X |
7 20.3 |Tatradecane llon 37 [ || X P x|
8 22.1 |Pentadecane lon 57 l | l X |
10"} 2.31]Ethanol TICwsARFCMK | X | x I x| x ! x| x| xt x| X
11} 3.10{Methylene - chloride TICvsRRFOMK | X I X I x| x I x| x| x| X1 X
12 3.501Butaciene TIC vs RRF C13 < 1
13 4.11!8ytanal TIC vs RARF C13 X1 | X |
14 5.95|0imethyidimethoxysilandNot Quant X xt x| x| xl xlI x| x| x
15 9.12|Pentanenitrile TIC vs BRF C13 | X | X
15 9.35|Methyibutyliketone TIC vs RRF C13 | X
17 10-11|column bleed Not Quant X[ X X1 X X1 X X1 X1 X
18 11.8 {Hexanenitrile TIC vs BRF C13 X X
19 12.3 |C7 or C3 ketone TIC vs RAF C13 X X
20 13.8 |C7 or C3 xatone TIC vs RRF C13 X X
21 13.9 {Heptaneniltrile TIC vs RBF C13 X X
22 14.3 |C7 or C3 ketone TIC vs RRF C13 X X
23 20.7 {Siloxane TIC vs RRF C13 X
24 22.7 |Siloxane TIC vs SRF C13 X1 X X1 X
25 25.1 |Siloxane TIC vs RRF C13 Xl X X1 X
Minor alkanes and alkenes were not assigned numbers. See chromatograms.
Psaks #1.8 wera identified and quaniifiad using authentic standards. See lexi.

*Peak 49, which was acalonitrile, is not listed in this lable because it was only iound in the standards.

Peaks #10-25 waere lentalively identified by MS. Quantitation was astimated using a respoase factor from a different standard.




Juble 2.
Quantitation of Components in C103
Phiase 0 Malt Extracts

l Results in mg/L® .
728 810 811

Pk # Component B1 BLt F1]J1A12A1SA1I}HA22A25A2
| |[Acelone |34 20
2{1-Butanol _ 81 96
3|Benzene
4 |Undecane 1.6{2.4(2.212.2139]2.2]12.012912.3
5|Dodecane 286 262
6|Tridecane 379 310
7{Tetradecane 59 A0
8 |Pentadecanc 1.2 0.9
- INPH Tolal*® 1.612.4]12.2]12.2(1763|2.212.0|641{2.3

{ 0|Ethanol 73| 57| 58)151191]53(54)63]|55
1 1{Methylene chloride 176]147|14411331136{1261125{130{122
1 2|Buladiene 0.8

1 3|Butanal 2.6 3.2
15|Penlanenilrile .1 0.2
16|Methylbulylketone 1.5

18|Hexanenilrile 1.2 1.5
19|C7 or C8 ketone 1.6 1.6
20|C7 or C8 kelono 2.1 1.8
21|Heplaneniltrile 1.7 1.8
22|C7 or C8 kelone 0.9 1.1
23|Siloxane 4.6 .
24|Siloxane : 7.718.7 .6]11.4
25|Siloxane 2.614.7 1.5] 1.5

Peaks #1-8 woro quanlilind using authenlic slandards and internal standard.

Poaks #9, 14, 17, and minor alkanas and alkanns were no!l quantifind.

Poaks #10-25 woro quanlified using a reasponse [aclor from a dilferent standard.
*Concentration of tho methanol extracts, Mot the concenliralion of the tank headspace.
**NPH is normal paralflin hydrocarbons. Sum ol peaks 4 through 8,
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Jable 3
nNmmaonia Concenlration in Tank
CI1083 Phase 0 MALT Fxlracls

WHCID MALT 1D mg/L*
C103-728-F1 Carbatrol Trapi -
C103-728-B1 Carabtrol Trap 2 -

C103-728-BL1 Rinse Blk -

C103-810-2A1 Rep 1/Trap 1| 190
C103-810-1A1 Rep 1/Trap 2 -
C103-810-SAI Rinse Blk -

C103-811-2A2  Rep 2/Trap 1 130

C103-811-1A2 Rep 2/Trap 2 -
C103-811-SA2 Rinse Blk -

- Below detection limit of the analysis melhod (20 mg/L)
* Concenlration of the methanol extracls. Not the concentration of the tank headspacae.
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- NNM3 Results for the Analysis of the C103 Samples

Sample Area Conc (M) mg/ml
810 2A1 9759222 0.011 0.19
811 2A2 4114307 0.008 - 0.13

Percent
Check 1 17761036 0.016 78%
Check 2 17519507 0.016 78%

I.10



.
o

C103 728 Fi

All concelrations in mg/L

Target Analyte Resulls

Compound Peak Time
Acelone
1-Butanol
Benzene

i
i
2
3
Undecane 4 16.6
5
6
7
8

Dodecane
Tridecane
Telradecane
Penladecane
NPH Total -

Internal Standard of Benzene d45 TIC

Conc.
Benzene d6 TIC 300.00
RRF Acetone 0.48
RRF Tridecane 15.6

Results ol Analyles Tenlatively Idenlified using GC/MS

Tentative Id. Peak # Time
Ethanol i0 2.3
Methylene Chloride 11 3.1

Areas used for above
Ethanol 10 2.3
Methylene Chloride 11 3.1

Result
nd
nd
nd

1.58
nd
nd
nd
nd

1.58

Areas
1.55E408

Result
72.86
175.65

Area

18064978
43551035

RAF
0.48
0.48




C103 728 Bt

All concelrations in mg/L

Target Analyte Ffesulls

Compound Peak #.° Time Mesull
Acelone 1 nd
1-Butanol 2 nd
Benzene 3 - nd
Undecane 4 16.6 2.36
Dodecane 5 nd
Tridecane 6 - nd
Tetradecane 7 - nd
Penladecane 8 nd
NPH Total - 2.36
Internal Standard ol Benzene d6 TIC

Conc. Areas
Benzene d6 TIC 300.00 1.86E+08
RRAF Acelone 0.40
RRF Tridecane 15.6

Resulls ol Analytes Tentatively Identlified using GC/MS

Tentalive Id. Peak # Time Result
Ethanol 10 2.3 57.41
Methylene Chloridae 11 3.1 146.80
Areas used for above Area
Ethanol 16 2.3 17058960
Methylene Chloride 11 3.1 43624799
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C103 728 BL1

All concelrations in mg/L

Targel Analyte [flesulls

Compound Peak "Time Result

-
Acelone 1
1-Butanol 2
Benzene 3
Undecane 4 16.6
5
6
7
8

Dodecane
Tridecane
Teltradecano
Pentadecane
NPH Total

Internal Standard of Benzene d6 TIC

Conec. Areas
Benzene d6 TIC 300.00  1.88E.08
RRF Acelone 0.48
RRF Tridecane 15.6

Results of Analytes Tentatively Identilied vsing GC/MS
Tentalive Id. Peak # Time Result Eizidd
Ethanol 10 2.3 57.63 0.48
Methylene Chloride 11 3.1 143.95 0.48

Areas used for above Area
Ethanol 2.3 17341758
Methylena Chloride 3.1 43319681




C103 810 1At

All concelrations in mg/L

Targe! Analyte Resulls

Compound Peak #
Acelone ' 1
1-Butanol 2
Benzene 3
Undecane 4
Dodecane 5
Tridecane 6
Telradecane 7
Penladecane 8
NP Total

Internal Standard ol Benzene d6 TIC

Benzene d6 TIC
RRFF Acelone
RRF Tridecane

0.48
15.6

Resulls of Analytes Tenlatively Identilied vsing GC/MS

Tentative 1id. Peak #
Ethanol 10
Mellhylene Chioride 11
Siloxane - 23
Siloxane 24
Siloxane 2t
Areas used for above

Ethanol 10
Methylene Chioride 11
Siloxane 23
Siloxane 24
Siloxane 25

Time

Conc.
300.00

Tlme
2.3
3.1
20.7
22.7
25.1

2.3
3.1
20.7
22.7
25.1

Result
nd

nd
nd

2.23
nd
nd
nd
nd

2.23

I\rens'
2.00E408

Result
51.11
133.29
4.57
7.74
2.57

Area
16333916
42596984
47442476
80415185
26686620
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C103 810 2A1
All concelralions in mg/L

Targe! Analyle Resulls

Compound Peak #° Thme Result
Acelone 1 2.5 33.98
1-Butanol 2 6.2 81.30
Benzene 3 - nd
Undecane 4 16.6 38.51
Dodecane 5 18.1 285.50
Tridecane 6 18.2 379.00
Telradecane 7 19.5 59.20 manual calculation
Pentadecane i} 20.1 1.19
NPH Total ‘ - 763.40

internal Standard of Benzene d6 TIC

Conc. Areas
Benzene d6 TIC 300.00 2.06E+08
ARF Acetone 0.48
RRF Tridecane 15.6

Resulls of Analytes Tentalively Identilied using GC/MS

Tentative Iid. Peak # Time Result RAF

Ethanol 10 2.3 91.31 0.48
Methylene Chloride 11 3.1 135.85 0.48
Butadiene 12 3.6 0.81 15.6
Butanal _ 13 4.15 2.61 15.6
Pentanenitrile 15 9.1 1.06 15.6
methylbulyl ketlone 1€ 9.7 1.45 15.6
Hexanenitrile i8 11.8 1.22 15.6
C7 or CB ketone 19 12.3 1.61 i5.6
C7 or C8 ketone 20 13.7 2.09 15.6
Heptanenitrile 21 13.9 1.69 i5.6
C7 or C8 ketone 22 14.3 0.94 15.6
Siloxane ' 24 22.7 8.65 i5.6
Siloxane _ 25 25.1 4.69 15.6
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Areas used for above
Elhanol

Meithylene Chloride
Butadiene

Butanal
Pentanenilrile
methylbutyl ketone
Hexanenitrile

C7 or C8 kelone

C7 or CB ketone
Heptanenitrile

C7 or C8 kelone
Siloxane

Siloxane

10
i1
12
13
15

16

18

19
20
21
22
24
25

-
LW LN
-Gt =W

9.7
11.8
12.3
13.7
13.9
14.3
22.7
25.1

Area
30082263
414754958

8620473
27934069 Sum of 4.1 and 4.2 peak

1.14E407
15563565
13062343
17252491
22353341
18079235
10069930
92610739
50234452
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C103 810 SATl
All concelrations in mg/L

Target Analyte Resulls

Compound Peak #- Time Resull -
Acelone 1 - nd
1-Bulanol 2 - nd
Benzene 3 nd
Undecane 4 16.6 2.16
Dodecane 5 - nd
Tridecane 6 - nd
Telradecana 7 - nd
Pentadecane 8 - nd
NPH Tolal - 2.16

Internal Standard of Benzene d6 TIC

Conc. Areas
Benzene d6 TIC 300.00 1.88E+08
RAF Acetone 0.48
RRF Tridecane 15.6

Resulls of Analyles Tenlalively Ildentified using GC/MS

Tentative Id. Peak # Time Result RAF
Ethanol 10 2.3 53.32 0.48
Methylene Chloride 11 3.1 125.76 0.48
Areas used for above ' Area

Ethanol 10 2.3 16021521

Methylene Chloride 11 3.1 37786069
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C103 811 1A2
All concetrations in mg/L

Targel Analyte Resulls

Compound Peak # Time Result
Acetona 1 - nd
1-Butanol 2 - nd
Benzene 3 - nd
Undecane 4 16.6 2.02
Dodecane 5 - nd
Tridecane 6 nd
Tetradecane 7 nd
Pentadecane i . nd
NPH Total - 2.02
Internal Standard of Benzene d6 TIC

Conc. Areas
Benzene d6 TIC 300.00 1.88E+08
RRF Acetone 0.48

RAF Tridecane 15.6

Rasulls of Analyles Tenlatively Identilied using GC/MS

Tentative Iid. Peak # Time Result RRF
Ethanol 10 2.3 54.00 0.48
Methylene Chlioride 11 3.1 124.58 0.48
Siloxane 24 22.7 2.55 15.6
Siloxane 25 25.1 1.45 15.6
Areas used for above Area

Ethanol 10 2.3 16223700
Methylena Chloride 11 3.1 37431553

Siloxane 24 22.7 24887132

Siloxane 25 25.1 14187227
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C103 811 2A2
All concelrations in mg/L

Targel Analyle Resulls

Compound Peak # Time
Acelone : 1 2.5
1-Butanol 2 6.2
Benzene 3 -
Undecane 4 16.6
Dodecane 5 18.1
Tridecane 6 18.2
Tetradecane 7 19.5
Pentadecane 8 20.1

NPH Total -

Internal Standard of Benzene d6 TIC
Conc.

Benzene d6 TIC 300.00

nnF. Acetone
RRF Tridecane

0.48
15.6

Result
19.74
96.46

nd

28.91

261.90

309.70

39.60 manual calculation
0.90

641.01

Areas
1.54E.408

Resulls of Analytes Tentalively Identilied using GC/MS

Tentative Id. Peak # Time

Ethanol 10 2.3
Melhylene Chloride 1 3.1
Butanal 13 115
Pentanenitrile {5 9.1
Hexananitrile 18 11.8
C7 or C8 kelone 19 12.3
C7 or C8 kelone 20 13.7
Heptanenitrile . 21 13.9
C7 or C8 ketone 22 14.3
Siloxane 24 22.7
Siloxane ‘ 25 25.1

Result RAF
62.65 0.48
130.38 ' 0.48
3.15 15.6
0.17 15.6
1.47 15.6
1.55 15.6
1.81 15.6
1.79 15.6
1.10 15.6
1.42 15.6
1.51 15.6
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Areas used for above
Ethanol

Methylene Chloride
Butanal
Pentanenitrile
Hexanenitrile

C7 or C8 kelone
C7 or C8 kelone
Heptanenitrile

C7 or C8 kelone
Siloxane

Siloxane

10
11
13
15
18

.19

20
21
22
24

25

Atea
15403165
32055260
25147089

1359906
11728569
12356997
14427479
14302519

8803643
11380824
12089353
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C103 811 SA2

All concelrations in mg/L

Target Analyle Resulls

Compound Peak # - Tline Result
Acelone 1 - nd
1-Butanol 2 - nd
Benzene 3 - nd
Undecane 4 16.6 2.31
Dodecane 5 - nd
Tridecane 6 - nd
Tetradecane 7 nd
Penladecane 8 - nd
NPH Total - 2.34
Internal Standard of Benzene d6 TIC

Conc. Atreas
Benzene d6 TIC 300.00 1.76E408
RRF Acetone 0.48
RRF Tridecane 15.6

Resuits of Analytes Tenlatively Idenlilied using GC/MS

Tentatlve Id. Peak # Tlime Result
Ethanol 10 2.3 55.23
Methylene Chloride 11 3.1 122.30
Areas used for above Atea
Ethanol i0 2.3 15531922
Methylene Chloride 11 3.1 34397603

.21
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Calibration Check 1:10 Standard
Treating Standard data as if it were a sample
Al concelrations in mg/L

Targe! Analyte Nesulls -

Compound Peak # Tlme Result
Acetone 1 2.5 248.50
1-Butanol 2 6.2 281.80
Benzene 3 6.5 271.40

- Undecane 4 16.6 2.02
Dodecane 5 18.1 124.30
Tridecane 6 19.5 308.00
Tetradecane 7 20.8 280.80
Pentadecano 8 22.1 11.98
NPH Tolal : - 730.10

Internal Standard of Benzeng d6 TIC

Conc. Areas
Benzene d6 TIC 300.00 3.59E+08
RRAF Acetone 0.48
RRF Tridecane i5.6

Resulls ol Analytes Tenlatively Identilied using GC/MS
Tentative Id. Peak # Time Result RARF
None Noted
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ARbundance

Scan 9@ (4.084 min) of DATRA2:CHIBABIA.D

190001 - 10000
90001 1 | 9000
800D 0000
70001 - £7000
60001 7 6000
50001 5000
10001 . 1000
1000+ / % 3000
2000 2000
000 Whles i 7 e
8- ?
F114085: Butanal
Ipee{ o 44 3008
8000 8000
7000 72 7000
500D 6600
50001 5000
41000 0
- 1000
1000 / 3000
20001 2000
| P00 I l 1900
@J T v 7 'll“T AR A A B 'Il' L N A A S A AR A S ~0
20 19 60 80 100 120

MasssCharge

Wiley MS Library Match for Butanal Corresponding to a Peak
at‘4¥084 min in Sample C-103 810 #Al (Library Spectrum - Lower Graph)

1.26



Abundance
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