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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 andlor 
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 SUMMATM Canister samples 

Validation of a sampling and analysis method for determining levels of normal paraffin hydrocarbon 
(NPH) in Tank 24 1 -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 SUMMATM 
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 SUMMATM canisters, by 
gas chromatography (GC) and GCImass 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 SUMMATM laboratory. 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 SUMMATM GCMS System at PNL 

Laboratory 13A in the 329 building was made available for the SUMMATM laboratory. 

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

A SUMMATM 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 SUMMATM 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. 

SUMMATM 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 SUMMATM canister analysis. Rich Lucke represented 
PNL on a visit to Rei Rasmussen of OGI on December 8, 1992. They discussed SUMMATM 
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 SUMMATM 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 SUMMATM laboratory the week of August 9 to evaluate 
PNL's SUMMATM 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. 



SUMMATM system. 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 L A .  

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 SUMMAm 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 SUMMATM 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 cry0 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 SUMMATM 
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 GCMS 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 SUMMATM 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 ( 4 0  mtorr) and a more efficient cleaning. 

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

A draft strategy plan was prepared for developing and validating SUMMATM 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 GCMS 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 

dichlorodifluoromethane (FREON- 12) 
methyl chloride (chloromethane) 
1,2-dichloro- 1 , l,2,2,-tetrafluoroethane (FREON- 1 14) 
chloroethene (vinyl chloride) 
methyl bromide (bromomethane) 
ethyl chloride 
trichlorofluoromethane (FREON- I 1 ) 
1,l -dichloroethene (1,l -dichloroethylene) 
dichloromethane (methylene chloride) 
1,1,2-trichloro-l,2,2-trifluoroethane (FREON-1 13) 
1,l-dichloroethane 
cis-1,2-dichloroethene (cis-1,2-dichloroethylene) 
trichloromethane (chloroform) 
cis 1,2-dichloroethane 
l,l,l-trichloroethane 
benzene 
carbon tetrachloride 
1,2-dichloropropane 
trichloroethylene 
cis 1,3-dichloropropene 
trans 1,3-dichloropropene 
1,1,2-trichloroethane 
methyl benzene (toluene) 
1,2-dibromoethane 
tetrachloroethene (tetrachloroethylene) 
chlorobenzene 
ethylbenzene 
m-xy lene (1,3-dimethylbenzene) 
p-xylene (1,4-dimethylbenzene) 
styrene 
1,1,2,2-tetrachloroethane 
o-xylene (1 ,Zdimethylbenzene) 
1,3,5-trimethylbenzene 
1,2,4-trimethylbenzene 
chloromethylbenzene, alpha (benzyl chloride) 
m-dichlorobenzene (1,3-dichlorobenzene) 
p-dichlorobenzene (1,4-dichlorobenzene) 
o-dichlorobenzene (1,2-dichlorobenzene) 
1,2,4-trichlorobenzene 
hexachloro- l,3-butadiene 



-- - - - - ----- 
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- 1  , I " " I '  
Time - - > 5.00 10.00 --- 15-00 20.00 2 5 . 0 0  

Figure 1. GCIMS Total Ion Chromatogram of a 10-ppb TO-14 Standard Mixture from 
a SUMMATM Canister. 



Aerosol Support 

Organic analysis was provided to the aerosol task to support the validation studies for the aerosol1 
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 GCIMS. 

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 SUMMATM 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 GCIMS. 

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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SUMMARY REPORT OF PNL ACTIVITIES FOR PHASE I OF THE TANK VAPOR 
PROGRAM 

sum mat'^: The following document outlines PNL's activities for Phase 1 of the tank farm vapor program. Because of continuous 
sampling delays beyond PNL control, Phase I 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 
farms. 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 I 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 anaiyte 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 I of the program. 

I. Laboratory Space Avai labi l i ty 

Needs 
W 

The method development group needed enough laboratory 
space to house a GCIMSD interfaced with a canister 
concentrator, a standards dilution unit, and a canister 
conditioning oven (approximately 45 square feet of bench 
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 
capable of handling up to 2 pCi sample levels. 

A c t i o n  
' Laboratory 13A in the 329 building was reserved for 1 housing the GCIMS and cyo-concentrator instruments. 
1 Obsolete equipment previously housed in laboratory 13A was 

removed and excessed. 

Laboratory 13A was cleaned and downgraded leaving two- 
thirds of the lab to do vapor work and keeping one-third 
available for the occasional need to do work on radioactive 
samples. 



II. Ordering of Equipment 

Needs A c t i o n  

I I 1. Order Expendable Equipment. 

Analysis of summa canister samples required GCIMS 
instrument. 

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. 

Needs A c t i o n  

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. 

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 (7193). 

Summa canisters. 20 &Liter canisters have been purchased by PNL. 
Tedlar Bags. 
Sorben t tubes for aerosol sampling. 
Chemical standards and solvents for aerosol analysis. 
Gases (He, liquid N2, C02) and gas standards. 
Assorted GC columns, tubing, syringes, sample vials. 

10 bags have been purchased for this program. 
80 sorbent tubes have been purchased for this program. 
Supplies are ordered as needed. 
Supplies are ordered as needed. 
Supplies are ordered as needed. 



I V .  Technology Transfer/Consulting/Technical Training 

Needs A c t i o n  
Open communication between the two groups analyzing 
canister samples, PNL and WHC chemists. needed to be 
established. 

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 
Cn 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. 

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 (10122). . 

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. 
Oregon Graduate Institute (OGI), 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 
(IIA) between PNL and Battelle, Columbus (BCO) 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. 

PNC scientists working on summa canister method 
development have visited the BCO laboratory for the 
DurDoses of technoloqy transfer (411 ). 



Scientists at PNL who were assigned the task of summa 
canister method development needed lo gain information on 
air toxic regulations, the latest instruments designed for 
these analyses, and information pertaining to the latest 
studies in this area. 

Needs 

PNL scientists attended a short course "Analysis of Air 
Toxics by Compendium Method TO-1 4" sponsored by the 

1 American Chemical Society in conjunction with the 
Pittsburgh Conference (316/93). 

PNL scientists attended the Pittsburgh Conference in Atlanta, 
GA (318-311 2/93). 

PNL scientists attended the Air Waste Management 
Association symposium on the "Measurement of Toxic and 
Related Air Pollutants" in Durham , NC (514-517193). 

V. L i terature Searches 

A c t i o n  

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 . 

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

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

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

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 (1 1/4). 

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

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



V I .  Laboratory Method Development 

Needs A c t i o n  
A method was needed for measuring NPH in aerosol samples. 

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

- 
PNL developed an analysis method for the determination of 

normal paraffin hydrocarbons (C11 -C16) 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. 

* 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 819-8113 to help PNL develop this 

3 
requirements. PNL wili establish that they can perform the 

4 
TO-14 analysis with the required QA as per method, before 
modifying the instrument for tank vapor analytes. 

\ 

The instrument will be optimized to meet the TO-14 method 

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

capability. ' 

This work is currently in proaress. 

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, QAIQC, 
etc.), 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. 



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. 



Appendix A 

Report on Phase I Update 



Appendix B 

Ion Trap Proposals 
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I'ROI'OSED I'ROGRAM PI,AN FOR 'I'IIE ION 'I'RAI' ON 
TI-I I< 'I' AN 1-C V A 1'0 R I'IX 0 G I< A M 

i R. ~ ~ . ' I , I I c ~ c c {  S. C. C;O~ICCII ,  'I'. I t .  W. C~;IUSS, (;. Rq. M ~ l g  

I N I I O 1 I ' I O N :  'I'llis ~)rogrn~li 1)l;in tlcscril~cs I~ow I'NI, woultl usc tllc ioll Ira11 

sl)cctr~o~~~c~cs (I'I'S) froill Oak I<itll;c N;rtio~rnl 1,;il)orntor.y (OItNI.) to S I I ~ J I O I  I tllc I Iarlfortl 1';lrlk 

Vapcx I'rogrnrn. 'I'llc 1'1's was tlcvc.lol~ctl as ;I scrccrlilig tool l o  ol)scrvc a~ltl potentially idcnriiy 
. . organic nin~c~i;ll i l l  tlic gas I)IIPSC. I o (lct~cl(~p :I 111ctIlotl 11si11g tllc 1 - 1 3  tvliicl~ IVOIIICI 1)c I I S C ~ ~ I I  to 

tlic I1;raiorcl 'l';lnk V;lpor I'l.og~.n~ll \ V O I I I ~ I  I C ( ~ I I ~ I C  ;I ~)rogr;i~ll likc tlic OIIC (Icscribctl in  tllis j)l:111. 

IV. Mctliotl Vnlicl;~tioti 

-1.Iiis i~~s t r t~ r~ ic~ \ [  is n vc11c1or 1)011gIlt io~i I ~ ; I I I  fro111 l7i~~~~ig;itl t i p i 1 1 1  ;~ttacI~c~l sa~nplir~g 11i~~c111lcs 

rlcvclo~~cd by OItNI,. 'I'tlc I'I'S is n ncwcr gc~lcrntioll to tllc io11 tr;\l) tlclcctor (1'1'11). I i  is not tllc 

Firinigatl ion tmp tl~ass spcctronictcr (I'I'MS) wllicli llns MS/MS nrld liigli rcsolu tion cal)abili~ics. 

I t  is not intcrf;lcctl will1 a gas cliro~na~ogral~l~. 'I'llc t~iotlt~lcs attnchcd 10 tllc ITS inclirtic a11 air 

sampling motlulc, a purgc '~~lotlulc for \tlntcr and soil sanil)lcs, nlitl a ~hcrnial cicsoq~tion ~iiotlt~lc 

to tlsc will1 snrnplcs collcclctl or1 tllcrriio tlcsorj~tio~l 1111)~s. 'I'wo nlinutc analysis or on-linc 

~~lonitoring is possiblc will1 tllis systclii. 11 sllo~lltl Ilc norc(1 that t l~c ion 1r;lp by itscli is hcsl 

suitccl lor nlal~icll[ air a~lalysis or spccific ~oirit soilrcc alialysis i n  IVII~CII  tlicrc arc o11Iy B ~ C W  

anilly~cs prcscnt. In  11lc cafc of sollrcc arlnlysis, or coriiplcx ~iii.uturcs (larik 103C), i t  rnny bc of 

lilililcd usc. To our knowlctlgc, coriilllcx rliixturcs Iint1c rlol I)ccri st~~tlic[l wit11 tllis irls[n~nicri[. 

I>RA F I '  ION '1'RAl' PI~13-I'I~OI'OSAI., I'N l J  
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i~icl~~dccl ns 11:ir.f of tl1i.q J)I.OP,I.;II~I. I Io\vcvcr., tlic I'I'S wns tlcvclol)c(l I)y IlOii for IISC ill 11tc ficld 

for ~~roblctlls likc 1nolii1orit1g f n t ~ k  IO.?<:. 'I'llis 1)rogrnrii ~)t.ovitlcs nil ol)lrortunity for 1101Z lo 

cvnli~a~c tlic rtscfirlricss of rlic 1'15 for II ICSC o r  siriii1:lr coriij)lcx ~liixtr~r~cs, n11tl i f  l~ossil)lc, to 

rIcvclol) a vnlidatcd j)rocctllrrc for  rrsc it1  ri~otliloti~ig I lnrlTor.cl lallks. As nri cxnt~ll)lc, lllc high 

scrlsi~ivi~y of rllc I'I'S tiiny ~~lovi(lc 11scf111 ;~lill)ictif air s;~ti~l)litig t l : ~ t n ,  ncfillp, 3s n scnsi~ivc 11ij:gr.r 

wllicli tlctcnnirics lllc tiriii~~g of 11io1.c sol)llisticn~crl snrlil)litlg. 

'flic ion trap is tiow sct 111) 111r1 t l t r i t ~ i r ~ ~ ~  ;if I'NI, i l l  ffic 320 l)uil(litig. 'I'lic tllrcc sntl1l)lirig rliotlrrlcs 

lliis c;~l);~l)ility br11 i t  is riot wor kirig tlltc to a I~;itrlwn~c or. sorlwarc ~)~ol)lcrii. OIZNI, is :Iwnrc o f  

[Iris nrlcl is \vot.ki~lg wit11 J:iririi:::lri 10 COI.I.CCI tl~is. 

12AI101Z A'Is0ItY ANA1,YSIS \lll'l.l I '1'1 I I< I O N  '1.IlAl': 

13clow is n Inorc tlct:~ilcd orltlirlc of otlr 1)rogr;lrli ~)larl. I)cscril)~iorrs or a11 ~ltcsc arcas arc t~ot 

cori~airic(l i l l  tliis clr:il~. h.1or.c tlc1;til will I)c 111.ovitlctl rrl)orl rccluc". 

I.~vnlrratiori or polc~~lial ~)~~oI)lcrr~s 11sit1~ 1I.S i l l  11tc ficltl 

Ilircct tal~k sar~ll)Iit~g 

Anlbicrlt air sntill~lirig rlc:lr IO3C 

Soil si~~iiplir~g ricnr IOJC 

Otllcr nl)j)lic;itioris rliay bc i(lclitificcl irl  ~lic ficlrl. 

- IJv;~lltariorl o f  (I:\I:I collcc~ctl fto111 licltl slrrvcy. 

IIIZAFl' ION 'I'RAl' I'R13-I'1Z0l1OSA I ,  I'N I, 
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Draft prc11arctJ ~ I , ~ ) I I I  I ~ I C I I I O ~ I  ~ IC .VC.~O~)I~ICII I  ~ C S I I I I S .  

'I'CSI t11.nf1 ~ i ~ ~ o c c t l t ~ ~ c  i l l  ilic I ;~I~o~;i to~.y 

Moclificn1io1is, i f  ~~cc(lr.tl 

1;icltl tcst 

Finn1 Sol' tlclivcrc(l 10 \VI I(: 

IV. Mctliotl Vnlitl;itio~i 

1:icItl v;tIitlalio~~ agni11st S\JhlhlA 

Usctl to dctc~~~iiiric cvcllrs : ~ t  1;111ks (c.g. wlict~ lo snciil)lc with SIJMMA) 

S111.vcy tlosc wl1c11 w o ~  kcrs arc i l l  tllc tmik  far111 

Vnlicl;~lc cxisli~ig s~~r.vcy lct:li~~i~li~cs (c.g. O V M )  

I>c[nilcd clcscl.il)~io~~s of n sn~l~l~li l ig of rl~c co~i i l )o~ lc~~t  wens wllicli l i~ay I)c sttrdic(l ill  diis 

Ivogratn arc givc.11 Oclow: 

~ ; ~ . i i ~ ~ s J & t ~ i ~ ~ ~ g  of AIII~~cJ~.[~\.~L 'I'llc io~i [r i l l )  is dcsigtlcci for tlclailccl ati~bicti~ air 

i~~~i-~lysis. 1:or C X ~ I I I J ~ ~ C ,  i f  tlic O l ~ h l  ~ ~ ~ o ~ i i t o r s ~ t ~ s c ( I  by I I I C  11 I ~~crso1111c1 arc s11o\vi11g 18 ~ ~ I I I  

orgni~ics, 11ic io11 trap lnny coliCi1.11l illis ; I I I ( I  possil)ly itlc~itily so~l\,c of 111c org;ltlic co t~ l l , o~~c~ l~s .  I f  

DItAFI' ION '1-RAP l'l~1~-1'lZOl'OSAl~ 1'NIJ 
B.4 
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I cll;ltlgcs arc tiotctf it1 tlic ; \ ~ l l f ~ i c : i l t  : I I I I I ~ S I I ~ I C ~ C ,  [llc 1I'S dnrn tliny act ns 311 iintnccliatc t~iggcr for 
I o1licr s:itiil)litig platis. 
I 

I 

I Qj]-li~~c ~ ~ O I ~ U I ~ I I E  ~ J & ~ - ~ J - ~ - ~ l s p , ~ c ~ ;  -l'l~c ioti 1r:lp cn~i IIC coi~figtttcd for  O I I - ~ ~ I I C  ~iiotiito~itig 

I of tllc Iicncls~)acc strcanl tlr~ri~~y,'tl~c 111trj;c niitl snti111lr. pcti~cl. '1'11~ (lala ~ ~ t ~ v i ( l c d  cat1 1)c 
I cviilr~;llctl ntlt l  uscd to ncccss 1l1c ttscrrlltlcss of tllc I'I'S i l l  I I I C  n~~alysis ntitl cllnrnctcri7.ntio1i of 
I 

I~cir~lsj~acc g;tscs T1.0111 I latlforcl \v;lslc 1;111ks. Sntl~lllc sl)lir~i~lg c;111 I)c accortll~lisl~ccl to :~llotv par1 
I .  

1 .  or tlic satiil~lc to 1)c sctccr~ctl 11y I'I'S :111;1lysis, tltc Ilnttcrtl of conlj)c~icrits rccogiii7,c~I, ntit l  llic rcst 

I of lltc snt~ll)lc collcctctl 1)y SUA4MA n11t1 ;111nly7,c(l i l l  rlc.t;~il by otltcr rllnss sl~cclml nrtalyscs. 

1 .  Soil Ar_.~ilLy>i~il~.3~C~[i\-1~k~l~i\~~!j [Jsi~lg 111c 1~1tgc 11io(1111c, li'c.r.rot.t11 sct.cct~itlg ntlnlysis or soil 
I 
I S : ~ I I I I ~ ~ C S  tnkcii it1 n11(1 a1.or111tI lO3C I ; I I I ~  ~;II.IIIS. '1.11is will l)rovi(lc i~~rut.t~intiott ~)crlaitii~tg lo 

I j)ossil)lc organic cot~ij~otlct~rs it1 tllc soil ;I[ IOJC :111d i f  tl~cy ate coiilr.il~~ttirig l o  tlic ~rt~kttow~i 
1 vnj~ors. 'I'llis will clircctly ncltli-css snrcty corlccr~is voicccl I)y t n r ~ k  fan11 writ kcrs. 

I T~~~nW-c.~.~~1i~~i)~h1~~Iy.sis I\~ltlltiso~I)c~~t tul)cs 311d IlAAh.1S trll~cs cat1 bc nrlnlyzccl I)y 111c 

ion trap i l l  3 ~ninulc nti;llysis titiics. 'I'lic iorl II:II) uscs tllc sntlic fppc or sorI)clll 1ttl)cs ttsctl it1 

carlicr 1'lt;lsc 0 s;lt~~l)ling for OItNI,. S;rrl~lllitlg wit11 11lc sotl)cnt htbcs followctl by tl~cr~llnl 

rlcsorl~tioti illlo illc ioti trap ~~rovirlcs n cnilcctitratio~i t~lclIlo(l si~cli 111at llic dctcc~iot~ litliits arc 

clr;ltl~aticnllp i~~~j)rovctl. 'I'l~is is Tot. ;~r~l l~ict~t  :lir snt~l l~l i t i~ ; I I . ~ I I I I ( I  I I I C  t:ltik farlias atid 1101 for (lirccl 

1a11k s:~~lij)litlg. 

cl:lta ol>i;iirlcd by Ihc ion trq) tilny l ~ c  loo coillj)lcx 10 bc rlscftll siticc tlo gas c l i rorna togr  or 

scl~ar.;ltion systcrll is itsctl 111-ior to tllc iori trap. 'I'llis str~tly will tlsc tltc io11 trap in dircct an:llysis 

n siriiulntcrl 103C 'l'nr~k Ilc;ltl~j)il~~. 'I'ltc si~llrtlar~l will cotisist of a nonratlioactivc snnll~lc 

from tliis analysis will bc cvaluatcrl lo clctct.rlii~ic t11c nly~lic:~l)ility i n  tlic cl1arnc1cri7.atior1 of I I I C  

I~cadspncc vqmrs by ion trap. 

ION T R A P  l ' l ~ l . ~ - l ' l ~ ~ 1 ' ~ ~ S A l ~  1'N I., 
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LII~~;~~Y~~~_~C_~~JS~~CC_~!~L~IYS.~.SV~~O~I:~III_~L:~L;I~~CL[~VI~~I~~I~I~~~_O~~C:: A gtiil) snt111)lc or II IC 
orgarlic 1:iycr i l l  failk 103C is SCIIC(IIIIC(I  I O  1)c I : I ~ C I I  I)y WI IC. Ilitcct I~ca(Isl)ncc A I I ; I ~ Y S ~ S  of tlic 

organic I;rycr will bc provirlctl. 

CChcu~ib~~~iznrb~uIri.~I~l.u~.i1:~~y.: I'NI, will work closcly wit11 OI<NI, ntld r;itlnign11 lo rcstorc 

cllcillicnl io~lizntion c:llmbility or 111c 1'1'S. Cllctllicnl iorii7.ntiot1 will I)c coriipntcd with lllc 

cxistii~g clcclron ii11l)nct sourcc otl l l~c iotl trap. Cllctilicnl iolii7.a1io11 will provide lcss rlinss 

sj~cctrnl fr;lgillcn~;lrio~l sttcll r l ln t  :~tl:ilysis or co111j11c.u tllix~llrcs will bc tllorc uscltil, rcsrillitig it1 n 

sigtlificntrt itlcrcnsc i l l  1l1c r~lilitp of I'I'S :~rl;~lysis of tl~~~lticotnl)oi~ctil satlll)lcs. 

i i :  1)nl;l ol,~;lillctl Iroril ~llc tlircct I~c:ttlsl):~cc :\rinlysis I)y llic ioll trnp, n 

jnllcrll tccogtlilio~i srrlrly will I1c clor~c :is : ~ r i  ntIcl~ll)l lo clcc:o~ivolr~lc lllc clnla, nn(l cori.clnlc 

cl~arnctcris~ics Icntlilrg to cvcrlls. 'I'llis ~) l~nsc tllust I)c corrt11lc:lctl wit11 concotllillnnt GCMS 

slilrlics of S U M M A  cn~listcrs or witli sirllilln~rts or kt~owil coilll)osi~io~l. 

~CY~~~~~~L(;UL~LSCI~~~~I~~U~~~~~~:J(~W~.(S~~I~.O.LIO~IILC~~~OI~~~~EY.: ' 1 ' 11~  corlll1lcxi1y of 1 ~ 1 k  lono 
Iicntlsl~ncc lililils tllc I'I'S's rlsc i l l  clitccl :~tlnlysis . At1 1111 fro111 scj1nra1io11 111ay bc rcqt~irc(I ptior lo 

tllc ion trap annlysis. l'N1, wi l l  cxplo~c scpat:~~iot~ :itld filtta~ioi~ t ~ ~ c ~ l ~ o ~ l s  prior 10 tlic ioi~ trap. 

I;il~~-;r~ion ;lnd scl):rrntiotl tllc~llods to cotlsitlcr arc t~lcilll)ralic films niltl  n cal)illnry Ir;ltlslc.r littc lo 

scl)at.a~c likc C ~ I I I ~ O I I C I I ~ S  111 ior IO I I I C  io11 11n1). 

Orlcc bcst :~lll)lic;ltio~l of 1'1's is tlclc~~~li~lctl, SOI' wt itlctl Tor sl~ccific ay~l)licntiotl, wllicl~ irlcl~rtlcs 
:~dditiolinl ccluij)ti~ctit rccliritctl, i f  : I I I ~ .  I I C V C I ~ I I  311 SOI' tlclnilitlg ~)r.occ(lttrcs to bc ft)llowctl for a 

nttinl)cr o f  ~~olctltial satlll)lirlp/-~r~:~lysis sccll:lrios, lo inclutlc I : I I I ~  s;~tt~l)litlg. 

Vnlidn[ion of SO]' lllldcr licltl cot~di~ioils lisiitg snt~ll~ics of ktlo\v~l colll])ositio~~ (c.g., S U M M A  

cnaistcrs t11:1t I I ~ V C  L~CCII ~ c l l  c I I ~ ~ ~ c I c I ~ ~ , c ( I  or till) sta11dnnls. I'nrallcl n~llbictlt air snl~~l~litlg rvitll 

sttrlltnn canis~crs :rnrl coll1l)nrc cotl~c~~t/lcvcl ~.csrllls. 

ION l'l<Al' 1'IZI.;-I'l<UI1OSA 1- I'NL 
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Mr~JriIc,&~lj7~gu-; 'I'hc iorl trap 113s lo bc ~ ) ~ ~ o ~ c c ~ c t l  fro111 111c C I I V ~ ~ ~ I I I I I C I ~ ~  ~ V I I C I I  I I S C ~  ill tllc 

ficl0. A 111obilc laboratory is rccl~~ilccl strcll tll:lt 1 10V is ~)roviticrl for tllc iorl trill). 'Illc Wl lC 

nlobilc I;\bol.;llory will ~)rovirlc sp;lcc i ~ r l r l  ~ ~ o ~ v c r .  lor tllc ion [r;tp. 111 ntI(li1io11, 1'NL ~ v i l l ~ ~ ~ ~ ~ r c l ~ ~ s c  

a ~)ort;~l)Ic gcltcmror stlclt ~ l l n t  itlc i o ~ ~  11.;11) C;III I)c ti111 fro111 tllc back of n Suburb;tn or it I I I I ~ ~  will1 

n ca11ol1y ill cnsc tllc WI IC rllol)ilc Ial1oralo1.y is 1101 nvnilal)lc. 

. If i t  is ( I C I C I . I I I ~ I I C ~ ~  tllnt IICSI usc is n~lll,ic~lt sn1111,ling is bcst n]~l)licnrior~, coultl I)c r~sccl as 

n n  alnr~ll tvilll calil)rntctl s~:~tltli~rtls i n  ficltl, for tlc~crlllirlirlg tvl1c11 orgarlics loo ltig11 for 

lr st)~r~.cc nntl filt~.i~~io~l/or. scllnraliorl is IICSI nl)l)licntioll, follow SOI' ill  ricltl will1 

atldiiio~lnl, i l  any, ~)cripllcr;lls I~ookc(l 1111 1 0  1'13. Irlrcr~llirtcrll pnrnllcl snt~ll~lirlg will1 otllcr 

a~ctllods cot~ld bc usctl to tlcrcrl~lirlc if  I'1S dir~y, or loss of cn1il)rnrion has occ~~r-rcd ovcr 

tilnc. 

. . 1 Itc cost or this progr;lrti is co~~lingcrll tll~oll 111c scllctlt~lc. AII  cstiln;\tc of cost is spl)roxi~l~aIcly I 
171'13 for lllc clur.;rtiot~ or tllc pt.ogl.:rlrl. I I  is :rt~ricillalctI l l ln l  nt 1llis frltlrlit~g Icvcl, i l  wollld lakc 

n])lwoxi~~~nlcly ollc ycnr 1 0  I I ~ C . ~ ; I I C  :r SOI'. 



Ibar i f ic  Not 11iw~s1 I.;ll)ot;lto~ics 
nallcllv l l n ~ ~ l r v a ~ t l  

P.<). nor 993 

I l e ~ ' ~ ' y  Osl)o~-nc! 
Wes 1 l t i~j l iorrsc! 1lanlo1'cl Colal),lny 
P .  0. llox '137(1 
11 l c l ~ l  and .  WA 93352 

Sul)JocL : 1ZI:I)UCLU SCOPE I'I1O(;llAll 1'1. All TOR 1116 IOII  1 l lAP 011 I l l €  1hflK VAPOll PIlOGllAIl 

At. t a c l i o t l  I s i~ I-erlrrcetl scope w o r k  s 1.1 temonl. 011 1.t1e vapor- l a n k  progt-am. I I ~ O I J  
h a v e  any qr lcs L l o l l s .  111 e;lse cntil.,lc 1 Ilia. 

S e n l o r  R e s e a l - c l ~  Sc l e n l .  l sl. 
Clienll c a l  S c l  ences  Depitt. l n l e n l  

Enc . 
c c :  R .  Il. n e a n .  PNL. \ v /enc .  

S .  A .  C l a r ~ s s .  I ' t l l .  w l e n c .  
J . C .  r111 t o n .  UIIC. w l a n c  . 
Il. fl. I - ucke .  PNL. w l e n c .  
(;. 11. I l ong .  PI IL .  w l e n c .  
I!. S t o r y .  I I I  . \v /enc .  
I ) .  S t . r a c l ~ a n .  I'll1 \ . r l e ~ i c  . 



J<JCI)U(XI) SCOI'E l'I<O(;I<Ahl 1'1,AN ITOI< '1'11 JC ION 'IItAl' O N  *I'IIE 'I'ANS< 
VAl'OR I'ItO(;RA M 

R. 13. Ll~ckc, G. M. Mong, S. A. Cl;lrlss, ;rritl S.  C. (3olicc1i* 

Pacific Nort11wc.st Lqborarory, 1'. 0. ]lox 999, Ricl~l;~~id, WA 99352 

1N'I'ItOI)UC'I'ION: I'nciric No~tl~\\*cst I.nl)or:~lor.y (J'NI,) 113s Ixcn rccl~~cstccl by t l~c U. S. 

Ilcpart~~~cnt of I.'.ncrp,y, I lcatlqr~n~~crs (1)OE-1 IQ), IIicl~la~~tl Opcratio~~s Office (DOE-]<I,), atitl 

Wcsti~~gliousc I Innforti Corilpa11y (\VI IC) to llrovitlc n rcvisctl progrnn~ plnn lo cvalt~atc tllc ion 

trap spccttunlctcr (ITS) fro111 0;lk I<iclgc Nn~io~lnl L;\lx~rntory (OlZNI.). 'Illc prcvio~rs lor1 'l'mp 

Plntl W:IS :I 11111 o~ic  ycnr s~rltly 011 ~lic cv;rlr~n~icrtl, r~iclllod tlcvclolrri~c~it, n11~1 vnlidntinli of tlic S1.S ns 

alrlrlictl to coriil)lcx riiixturcs. sllcli ns 1;11ik 103C. 'Iliis prclgratii ~ ) l n r ~  iric111~lcs n rctl~~cctl scope 

fro111 t l i n r  of tllc illi t in1 I)I .OIX)S~~. 111 this I C V ~ S C C I  ~ ~ l n r i ,  tlic 1-1:'; will bc cvnl~tntccl i l l  tlic 1nbornro1-y Tor 

its npplicability to tlic st11~1y ul \lepors SII(:I~ as tllosc cr~littccl fro111 tntik 103C. 'Iliis p l a ~  will allow 

at1 cval~ii~tio~i of tllc I'1.S to Ix: tlorlc iot- to ficltl nlrlrlicntiori so tll;lt cl~criiical iritcr lcrcnccs or 

pllysicnl ~rrnblc~ns will Ix: iclc~l~ifictl 1~fot.c I I I C  cxlnnsc clf ~r~risfcr tc) 'I'nnk 103C is nrfcctc(1. 

I'ItOI'OSAI,: 'I'llis ~ r l n ~ i  is co111y1osctl ol tlic followirlp, co~lll)o~~c~its ~~si t lg  tllc ORNI, air sarnl~ling 

n~otlt~lc or1 tllc SIS: 'Il~csc i~~clr~tlc tllc rt~llowi~lg: 

. ojrtiuiiz-7tivri or 111c OIINI, air sar~ll)li~ig rilOd111c 

ntialysis of Sr~~lirlin cn~iis~crs with sntii~)lcs tnkcrl tlircc~ly irorli i~lsidc tank IO3C 
Cl'hcsc sa111l)lcs will I)c ~)rovitlctl by WI IC:.) 
~rrcpnrnlion mid n~inlysis of n sit~it~lntctl lilixtl~rc of tilajot' ~otl~jrotlcrits kliow11 to Ix= 
caiittccl fturn t n ~ i k  IOJC (l lnr t  ol this sturly will 1)rovitlc i~lfoni~ntion 011 rcla~ivc 

scrisi~ivity 01 tllc v:lriolis coriil)o~r~ids ntltl iclc~itify ~nt~tttally iritcrfcritlg comput~c~~ts. 

'Iliis is csscti[ial l o  clcfilic rllosc sjxcics wliicll will rnnsk or otllcrwisc ovcrwlicltti 

tlic tlctcctiori of ollicr coti~lro~~~icls i l l  I I IC \*nlmr snrlilrlc.) 

Ii~lmrxtory analysis of tllc Iicntls~~ncc fro111 a clip snrill)lc of tllc organic Iaycr in tank 

103C (in ntltlitio~l to s11111111:i cnrl~iistor sn~~ilrlirlg, anniysis of tllc dip satiilrlc *ill 

~rrovitlc rr~rtllcr i~irot.r~)n~io~i 011 tlic alrl)lical)ility of tlic 1 - I S  as ap1)licd to'hnk 103C:. 

0 ' I l l  ~ Z N  air satlipling ~ i ~ n l ~ l l c  is n lrrutotylz ri~lxlt~lc tllat is vcty sct~si~ivc to tile opcn~itig 

p a n ~ i ~ ~ t c r s .  Ally vnrial~lc tllat is riot lrrcciscly oi)ti~ilizccl for tlic coticc~ruatiotl lcvcl dl [lie sanr[rlc 

111 additio~~ to tllc 1'rS pantllctcrs, six opcrnfitlg ~~ararnc~crs oli tltc ORNI, ~ i r  salnpling 11iod11lc 

irlfluc~~cc its lxrlon~inticc: i~rllsc clilratio~~ sct~ing, ~rulsc clclny scrtillg, I Jclitt~n prcssurc, Jlclir~y 

I'l'AS Proposal 



flow, sntnplc flow, ant1 splil flo~v. All cil tlicsc 1)nrnrllclcrs riirrst l z  ~ i i n r i r ~ n l l y  corltrollc(1, and orily 

tlic 1)ulsc (Iclny aritl p~ilsc clrrrntinri ktiol~s linvc riutncricnl sctlirlgs. Ilcricc, a11 cvaI11ati011 of tlic 

011ti11ii7~~tio1i of tlic air sarllplcr riiust In: tlc~ric to ol~tniri riicnriirigf~il tnass slxclra fro111 tlic varying 

concci~rrntiori witlii~i llrc vapor snrill)lcs. C:iliI)rntior~ of tlic 1-I'S will corlsist of ;III r711tott1r1c or 

I'ryrIl A, 

l'lris sttrtly is ~cdt~ccd in scope T~uril vrrr carlicr ~)roposal arltl orily ir~cl~~clcs usc of tlrc air sallil~ling 

niwlulc. It docs riot inclirclc tlic folluwirig: 
calibration \\lit11 gas st;rri~ln~~tls. 

cva1u:rtiori of tlic tllcrr~l:~l tlcsnrptio~i trr l i t  . cvnlt~ntion of 111c prllgc r111it for litlrii(1, solitl, nrrtl slrltlgc snri~l)lcs 

ficld rrsc of tlic iorr tr:il). 

J)ELIVEl<AllI,FS: I>clivcritblcs iriclllrlc n Icttcr rcl~ort to WI IC tliat will i~iclrrdc a11 ~)crtiric~it 

rnass spcctn. I~ccot~irncn~larioris or1 l~rl~rrc c l i  ~-ccliotis will Ix: ~~rovitlccl by I'NI,, l~rrt I'NL, will not 

bc rcsj~o~isiblc ill intcrl,rcting llic rllnss spcctrn. 

IIUDG'KI': Esti~natctl runding nccds: 'I'llc rcc~rlcstctl ft~~ltlirig is cxy)cctctl to allow us to ~~cirornl 

thc niininlal work ncc(1cd lo clcrilolistratc tlic al)l)licability of tlrc 1'15 to tank 103C vapor. In ~ h c  

cvcrit that tlrc tlata al~pcnrs ~~lnriiisir)g, aclclitiorinl wo~lc ant1 ntltlitio~rnl fi~ncling will bc 

rccoriir~ic~rclc(l. 

$ 3 0 K  Staff 

J&KS~iilcds,  flow coritrollcrs. arrtl s11~)~11ics 
.$ 40K .Isotnl 

ITAS Proposal PNI, 



Appendix C 

Inter-Laboratory Agreement with Battelle Columbus Ohio 





Ae 'pel: our oo~lvc?r'r?al; l on 0 1 1  1 J./T,/B%, 1 nm erto l . o ~ i t ~ g  en\;j.rnatecl 
coq,tta for t:lm nnn-tyr:I.o oll t;cn (10) annletars (bl .~nIta ntld 
~ t a t ~ c i n r d u )  ~lelnls! R P A  klc.?t;liod '1'0-14 an vrel.1 nn cost;u for  an lt11tJ.a). 
and A f~llow-\rs~ v l o J l ;  to U n t ! ; e l l e  Col~rmbuo by Unt;t;ella PNT, el;mC.C. 
Altl1o11~11 your mn l . 1 1  f o c t ~ n  15.1.111 be Ll ln nrle l  y n l  m of ~ ~ \ t ~ . t s ? m r ~  tidJ.oe 
KPA b l c f ; ? r o ~ I  :I:0-J.4. 1 1,o.t J . ~ v n  J . t  would Im y e t - y  \)ensfl.a.lo.l. Ior your 
~ 1 ; a f f  to becv~nn Sail11 .1 .lor tv.Ik11 our arol-rpn onpahl. 7. l t;.i.rrn i n  
t\ k~nor?pl\s~.lc? prot:c.,c.crcrI , r!111 j . 0 ~  !.orl ol~nl-noEerJ.znt J.nn atrd nmbJ.cnb t t l r  
~lolnpl.:t~.i~ nrlrf nnq 1 pa J n I I .  11.1 my conk eetlrn~t;a for your 
v . .  , 1. 11nvc Ir~ol.uclecl nttz' nf-.nL'T 1;tmo to review our 7 W 1 4  
egulpment; nlld procerll~ren wj .k l l  yo11. I n l ~ o  'hops t l ~ m t ;  srou can n t ~ y  
long er10\1a11 no I t  1 cnn ollotg rot1 our ot;lrer facilJ.t; ion far 
oml~Sel~t nJ.r ol~nr'eo t;o~.l.z-.r\l:.l.on. I I inve Lncluded conto for  .an 
J . n i t l n 1  vlslt; o.l: o ~ l e  c.>r.  !.wo rla.yn ntirt n f o 1 f . o ~ - - u p  vln.1.l; 01 otrr? 
clny.  

A11n.lyoln of 10 Cqlllnter Samplae ( b l n i ~ l t e  and etnridarrlfi) 
O $900 pey uampJ.e (nea  c o o t  uheet) $3,000 

1 n l l ; j . n l  v1uJ.L oJ: Lwo clttpo nnd I u l l o w - u p  visit; of one day 
$7,300 

P l o n ~ o  en11 me n1; (GI 4 )  4 - 4  . you need any fttrtlrer 
informntion. 



for 

At1~1.u T I (:AL SliRV I CFS 
VOR r \ l R  TOXICS 

Analysis: p f  catristors for- 111) 10 4 1  $300 
compo~~ntls: on tltc rcvci-sr! s isle 
of t l l i  s paqo (~ompcrlrl ~ ~ I I I I  I~lcll~r~tl T O -  1 4 )  

Ana1ysis:of car~is to l -s  for- 111) t o  4 1  
cbmpountl5. bn revcrsr: s i rlc o f  
this  page p l u s  nnalysis  frri.  
C1 tlrrouijli Cg .Ityd~-t?cnrI)~tl s 

Arialys i s  of canis  tct-s for- conll~ourltls 
tint are vot. on t l l r :  
4 1 -compouird I i s t; 

Cnni s tcr 1-cqta1 (inclt~rlcs cl  carl-.tll~) $150/mor1 t l l  

Evaluntiot~ o f  c a t ~ i s t a r  sa~ril)lc.t- $ SO0 
( lnc l t~ t l f~s  Ir i i in i t l i  fcr! t11 tern-xcrmo n i l s  atitl 
ca l  i01-atio1r. ghs cllal 1 cngc?) 

Adsor1)cnt;. t'rap annlys i s  foi- 111' t o  4 1 
compor~riiis' oil tlia rcverse. sitlc of  
t h i s  page 

Arlsor-hen tr torap a t~n lys  i s for: ct~nilro~trids (lrto tcrf n t, 
that at:c '~ro-t on tllc rll-co~~ij)orr~ttl 1 is t .  - -.- c 1 i ep t ' s -fcqrtes:t' . 

Send samples t o t  

Mr. Pat r ick  3. Callalr;\n 
Da t t c l l e  Elcmol-ial I i l s t i t r ~ t c  
505 King Avcntte. 
Colr~rnbus, 011 13201-2693 

* ~ b i s  p r i c e  l i s t  Is (11 e f f c ~ t .  as  of  August 1 ,  1991. I~ricss at-e gt~olctl on 
a per snrnplc I ~ n s i s .  !lilii~~lllm cllar(le i s  f o r  5 snmples. Return sllipnent o f  
c a i ~ i s t e r s  from Dattel  le  t o  U.S. l oca t io~ i s  w i l l  be by UPS grottnd servicc 
o r  etluivalcnt.  Tor express a i r  del ivery arlrl $15 pe r  contafqer. 



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 GCIMS. 

Battelle Columbus Division (BCD), has unique capabilities, facilities and know-how which 
are necessary for the performarice 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 summa 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 Compendii~tn 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. 



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 G U M S .  

This statement of work (SOW) describes an exchange of technical inforrnation 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, inforrnation pertaining to the analysis of summa canister samples by G C N S  is 
of importance to the WTVP because summa canister samples are part of the Phase I 
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 inforrnation 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 C o l ~ ~ m b u s  Laboratories (RCI,) staff performing summa 
canister analysis as per EPA compendium method TO-14 shall: 

1. Allow PNL staff working Task 03 of the WTVP and other I-Ianford 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 Hanfmd 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 (61 4-424-5247). 
Debra L. Smith, Researcher (614-424-4 1 14), and Michael W. Holdrcn, 
Researcher; 

disclost~re by BCL staff of specific requirements for implementing and 
validating TO- 14 by PNL project scientist and any mommendations 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; 



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 me 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 a summa 
canister sample containing polar compounds, by modified TO-14 method, to 
demonstrate capability in this area should PNL require an outside labmatwy to 
validate summa canister standards containing volatile polar compounds. 

4. 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. 

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

1. 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 W P ,  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; 



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 RCL. 

2. 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. 

3. Make up to two visits to BCL after PNI, 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. 

4. 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 RCL. 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 receipt of the data to review and accept the analytical results 
before the PNL project manager will approve payment for the services provided. 
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- Suppl cmcn t Tor: -- Prov i dc ---.-,-.-I for- Arl r l  i 1 i ona - - 1 
Services arid Ir~crcase -,--- tFe Esl~nialc  . - - -. . o r  - - 
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I .  T h i s  tlocrrmcnt i s  riot a cotill-act. I t  is a motli f icat ion t o  an Interlaboratory 
Atrtl~orizat ion ( ILA-) i s~trcd I)y P A C I T I C  NORTIIWT.ST 1.AI1ORATORIESI nATTEI.1.E t(EMOR1AI- 
I N S T  I I U T E  (P I IL )  , 1)111-s11ant. to Contract. OE-AC06-7GR1-0 1030 with the 1J.S. 
Dcpar ttncti t of Cticl-gy (l1Ui.) tn IIATI E1.I.E CO1-11bIlI1JT, OPERATIOIIS, n A 1  T tl.l.E MT.F'IOR JAI. 
I N S T I T U T E  (IICO) for tlic ~ ,~r i - l~ose  of acqiri 1-itig fttrtlier nccrletl services in 
accorrlarlce wi l l i  Dt.li 1101 i cy . 

11. STAlEMENT OF WORK: IICO sllal 1 pel-form 1.11~ work s c t  for th in Att.achnient n, as 
revisctl Jt~ilc 18, 1993. 

I I I .  PERIOII  or ~ E R ~ O I I I ~ A I ~ : ~ :  t i t )  C I I ~ I I ! ~ C .  

'1 IV. K E Y  PERSONNEL: No clli~tigc . I 
V .  ESTIMATE OF COST/FlAXlb\\Jt.! ODI-IGAT loll: 7 h ~ !  cs t irna t.erl cos t  atid maximitm obl iga l  ion 

of t.lie work irntlcr tliis 1l .A i s  6Z3,001 ($9,914 increase) .  This amatrtil: i s  
niaxirnrrrn atitl sha l l  not I)e exccletlcd w i  t.1iorl.t the p r io r  wri t ten approval o f  PNI. 
Strbcot~trncts. racil if . ir ls  Cost. o f  Capil,nl Moncy (FCCOM) i s  n o t  an allowable 
cost  trtirlci- t h i s  1I.A. Iln f i xc t l  fcc i s  iticlrrc.!etl it1 t.llis ILA. 

ItlTERlM I I I D I R E C T  COST RATES: Tlic fol lowing intli r ec t  cost  r a t e s  stla1 1 be t~serl 
f o r  invoicing: I 
Di r cc t  Labor rr inqc 4 I ?: 
I nrl i rcc t Costs 0vc1-licarl 8 7': 
GPIA 20': 

I N D I R E C T  COST R A T E  CCII.11tGS: No rcimbrrrscrncnt sha l l  be matie f o r  any amottnt of 
intlircc t cos t s  in exccss of t l ~ c  r a t c s  speci f ietl below; Provirled, however, ttiat 
in the  event the f ina l  indirect  cost  r a t c s  a re  l e s s ,  reimbursement sha l l  be a t  
such lower ra tes :  

I Total Oyerhead 158': I I v I .  DILCItiG INsTRucTIoNs: NO cliangc. 
I I 
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-- 

l l A T T  tI.l.F. COLUMnUS OPERAT IONS 
L?ATlELLE MEMORIAL 1 NSTITIITE 

.-. - 
v' 

RY /J@[*&+K 

T i t 1 e 6 'O?:'I C e t t  
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I . 
Tliis I C A  covers an cxcliangc of f.cchnical information I~clwccn P t k  and RCO 
pcrtaitiiiig to  t l ~ c  analysis  o f  pass ivatcrl canisf.cr samples. Tire excl~angr! wi 11 

- 

involve three scparatc  v i s i t s  of 1'111, s t a f f  t o  RCO its well as analysis  of 
canistci- samplcs provirlctl I.o K O  I)y PIIC. Tlic work i s  in fttrtherance of  Task 
03, organic analysis  f o r  I'liasc I cliar;lclrrizal im of the Mast-e Tank Vapor 
Projcct (WTVP) . I n  par t  i c ~ r l a r ,  itirormat.ion ~ ~ c r t a i i l i n g  t o  the analysis  of 
summa c a n i s t o -  sa~nples hy GCIIIS i s  of iniportaiicc t o  tlic U T V P  l~ecattse summa 
can i s t c r  samples arc  pal-t. of llir I'liasc I sainl)l irig scllcmc proposed t ~ y  the 
Ilanfortl Vapoi- Team. Task 03 v i i  1 1  ~ r s c  [PA Cornpcndir~m Method T O - 1 4  as a model. 
Tliis Statemcnt of Work rlcsci-il~cs {.he inforni;ltiori ncccssary t o  t r a i n  PNL s t a f f  
t o  ~ s c  the TO-14 mctllorl ant1 tlic rrrl~rircnicr~ts for DCO t.o perform as it rcferee 
laboratory t o  r i ln  standai-(Is for- PHI-. Spcci f ic  actions rcqtriretl I)y UCO anrl PNI- 
are  dc ta i led  below: 

I .  RCO s t a f f  pcrforminy srrma can i s t c r  analyses as per EPA Compcntlit~m 
IIctliod 10-14 sliitll : 

1. Allow I'IIL s t a f f  working T a s k 0 3 o f  tlieUlVP to  t h r ! n C O  1aI)orat.hry 
tlcrlicatett t o  stlmlna can i s t e r  arialysis and t.o tlisclrss wi t.h PNI- s t a f  f 
speci f i c  i tcms ~ ) c r t a i n i n g  to  E P A  Compend ium Method TO-14 ,  'as 
spec i f ied  I~clow. l l i is  v i s i t  w i  1 1  inclrlclc: 

- Contact w i  1.11 RCO s t  a f 1, Rol)er t  Colt tart t , nrttlge t tlanagcr, Debra 
t .  Smi tli, 11csca1-cli, and Ilicliacl W .  Ilolrlrcn, Researcller; 

- Disclostrr-c by UCO s t a f f  of spac i f i c  requirements fo r  
irnplcmcnting atid v ~ l i d a t i n g  1 0 - 1 4  t)y PHI. project  scient is t .  and 
any reconimcnrla t  i  011s f o r  dcmons trat .  ing 1 aboratory TO-I 'I 
analysis  capalii 1 i  ty incltttling ins trt~mcnt sys tern control ;  

- I Disclosrrrc I)y RCO s ta f  f of t l ~ c  prncerlt~rcs and protocols tlsccl 
t o  1 imi t known inf.crfcrcnces and whicli descrlbe reqtrirements 

' ant1 recon~mcnrlatiotis r e l a t ing  to  tlie c leanl iness  of the 
proposer1 1 al)oraLory to  (lo TO- 1 4  analysis.  Procedrtres shotrld 
be srlpportetl hy tlata wliich rlemonstrates tha t  detect ion 1 imi ts 
of 0.2 pphv  per analyte ( i n  the T O - 1 4 )  method a r e  achieved; 

- Disclos\lrc Ily DCO s t a f f  of spec i f ic  reqrtirements fo r  making 
in-tior~sc TO- 1 4  s t.anrlarrls ant! rc l  evan t s tanrlard s torage 
prot.oco1 s to  inc 1 {rtlr! t.cmperat~lrc! and hrrmid f t y  conditions,  anrl 
rccords of s l i c l f - l i f c  s t a b i l i t y  st.rldics for  such st;~nrlards; 

- i ) i s c l o s ~ ~ r c  I)y nC0 s t a f f  o f  mctliotl(s) fo r  cleaning anrl 
cv;\c~r;rt i n g  summa cani s t c r s ,  inclrtrling QA c r i t e r i a ,  lz\l)el ing, 
anrl chain-of crrstody procerlrrl-cs. 



- (Revised Jtrnc I n ,  1993). T w o  ( 2 )  K O  s t a f f  mcml~ers s h a l l  
v  i  s i  t  I p t i l  for  t.lirt prtrposc of cxclianging technical informat.ion. 
Tlirt  v i s i t  i s  t.cntativcly schcrlrtlcd for  Jr11y G thrortgl~ Jrrly 9,  
1993 - 

2. Analyze rtp to  trn (10) slrnnna canis te rs  (10-111 stantlarris and blanks 
cornl~inet!) strppl ictl I)y PNI., t o  vcri fy I'Nl-'s standard making and 
cani s t c r  clcarii rig capal~i 1 i t.y . Tlir! lai-get analytes with r e q ~ ~ i  retl 
1 i m i  t s  o f  qrrarilit.aI.ir~n for  cacli ana1yt.e a rc  1 is ted i n  Tahlc! 1 .  RCO 
nir~st. ~Icnionstr-ate I liat, t . 1 1 ~  GC/F.!S system rrscd i s  clean as spcci fictl 
in 10-14, I)y sliowi~i[] l.lia1. f . 1 1 ~  syst-cm trscd i s  cap~I)lc! of dclccting 
0 .2  p p b v  of ci~ch at i i lytc  l istctl  in 1al1lc 1 .  

3 .  Allow PNI- WTVP s t a f f  t.n v i c i  t Ilic DCO l a l~nra tory  1-2 mont.11~ a f t e r  
PNL receives i.licir own rtrllriprnrtnt f o r  10-14. PNL will  not i fy DCO of 
tlic s i t e  vis i t .  t1al.c i t 1  ~vrit.irig iiot. lcs5 than 2 wceks p r io r  t.o tlie 
visit.  tlatc. 1Iic s i t e  v i s i t  w i l l  incl t t r l~,  htr t  not Or! limiter1 to ,  
cotit.act. w i  t.h 1 lip iri~livitllrals nalnctl i n  " 1 "  al~ovrr, ant1 w i  11  covcr, 
11t1t riot bc 1 inii lctl 1.0, rliscrrssion o f  lopics spcci fietl I~clow: 

blodi fyiry TO-  1 4  1.0 analyrcl (spcci f i c )  polar  comporrnrls, 
i nc l r ~ c l  i rig any atltl i t  i otia 1 Q A  rccltt i rcrncnl.~ for  1 aboratory 
val idat i on of noti-mcthotl 10-1'1 cornpor~ntls; 

- Di sclosrrl-c o f  nictliotl ( s )  for nraking polar stanrlards in srtnnna 
catii s t c r s  arirl t l i  sc lrisrrre of rclcvatit standard s torage 
~ ~ r o t o c o l s ,  1.0 it~clrt(lc tcmperat.rtrc, h~lmidi ty and she1 f - 1  i  fc o f  
such s tanclal-(Is; 

- Technitlrrcs for rcmoval of water p r io r  t o  analyzing fo r  polar 
compot~ntls, ant1 t.ccliniqrres f a r  spl i t  t ing samples from canis te rs  
onto t.Iic1-11i;11 tlcsor-111 ion trrl~cs. 

Arialyf.ica1 consi(lcr-atinns affect ing the (;C/MS analysis and 
tletection l inii ls  of volat i l r !  polar compounds. 

This v i s i t  wil l  a l so  inclrrrle a tlcrnoristration of the analysis  of a 
sttnnna canis  t c r  saniple contaitiing polar comporrnds, hy morf'i f ied 10-14 
nretl~otl, t.o tlcnioris t rq~ l . c  capal~i 1 i  t.y in t h i s  arca shot1 l d  PNI. reqt~irc! 
an orttside 1 aliol-ator-y to  val i tlatc stlmrna c a n i s t e r  s t andards  
containing vola t  i  l c  pol at- cornpotrtirls. 

4 .  At complctic~ri of tltc pro.jcct, RCO w i l l  provitle a l e t t e r  report  
containing tlie irifor-rnatiori excliangcrl rlitring the v i s i t s  as well a s  
the consultation cos ts .  

I . I PIIC s t a f f  working on HTvr sllall: 
I 

I 1. v i s i t  tlie KO lelinratory clerlicatet! for  sr~rrma can i s t e r  a'nalysis on a 
. mrttually agrcc(l ~rl~oti t l a t c .  Specif ic  tasks associated with t h i s  
I act ion w i l l  inclutlc: 
I 

P N L s t a f f  t o n o t i f y  DCOhy 1c t t . c ro f  t l l e p r o p n s e t l s i t . e v i s i t  
and 1 i  s t  ing spcci f i c  topics f o r  rj isct~ssion and del iverables  
rcqr~i rcd  trpntt v i s i t  t o  K O ;  





Appendix D 

Compilation of Methods for Air Toxic Analysis 







A g e n c y  

EPA 

EPA 

EPA 

EPA 

EPA 

EPA 

EPA 

EPA 

EPA 

EPA 

EPA 

EPA 

EPA 

EPA 

EPA 

Me l l i od  No. T i t l e  

I P - I A  Delerniinalion of Volnlile Orgarlic Conlpol~tlds (VOC) In lntloor Alr, 
Stainless Steel Canisler 

IP-1B Delerrninalion of Voialilo Organic Cornpounds (VOCs) in Indoor Air, Solid 
Adsorl~enl Trrhes 

I P - I A  

I P - I B  

IP-5A 

IP-5D 

IP-5C 

IP-GA 

IP-GB 

IP-GC 

De l~ r~ i i i r i a l i o~ i  of Nicoli~ie 111 Inrloor air XAD-4 Sorbenl T~ lbes  

Delertni~inliun of Nicoti~ie in Inrioor Air Trealed Filler Casselle 

U~lsrri i i t ialion of Cgrl~ori Monoxide (CO) or Carbon Dioxida (GO,) it1 lndoor 

Air Non(Iispersive INfrarotl (NDlf7) 

Llelorriii~inlioti of Cnrbon Mo~ioxitls (CO) or Carbon Dioxide (CO,) in Indoor 
Air Gas ri l lor Corrnlnlion (GC) 

Delernii~ialio~i of Carbori Monoxide (GO) or Carbon Dioxide (CO,) in lncloor 

Air EIt?clroclieniical Oxidnlion 

Ilcrlcrniinntio~i of Air Exchnrlyr? l la ls  In lndoor Air Perllvorocarbon Trncer 
(PFT) 

Delertninalion of Air Exchange Rate in ltidoor Air Tracer Gas 

D~lnrlninnlioti of Nilroger1 Uioxitie I11 Indoor Air Conl lr i~~ous Lumlnox 
Monitor 

Ueler~ninalion of Nilrogen Dioxide in Indoor Air Palmes Dilfuslon Tube 

Delerniinnlion of Nilrogen Dioxido in lntfoor ~ i r  Passive Sampling Device 

Delerrninalion of Formaldehyde and Olher Aldeliycles In lndoor Air Solid 
Adsorbenl Carlridgs 

Determinolion of Forrnaldehyde and Olher Aldeliydes In lndoor Air 
Conlintrous Colorin~etrlc Analyzer 

Delerminatiori o l  Formaldehyde and Olher Aldeliydes in lndoor Air Passive 
Sampling Device 

Delerminalion of  Oenzo(a)Pyrene ICI(a)P] and Olher Polyunuclear Aromalic 
tlytlrocarbons (PA1 Is) in Indoor Air 



- A g e n c y  Methocl No. 

CPA IP-8  

EPA I P-9 

EPA TO- 1 

EPA TO- 10 

EPA 

EPA 

EPA 

EPA 

EPA 

EFA 

EPA 

EPA 

EPA 

EPA 

EPA 

EPA 

TO- 1 1 

TO- 12 

TO- 13 

TO-11 

1 0 - 2  

TO-3 

TO-4 

TO-5 

T i t l e  

Delerniinnlion of Organoclilorine Peslicides in Indoor Air 

Ilelernii~ialion of Reaclive Acitlic antl Basic Gases and Parlict~lale Maller 
in lridoor Air 

Delenninalion of Volalile Organic Cornpounds In Ambienl Air using Tenax 
Adsorplion and Gas Clirornaloyrapli (GCIMS) 

Delerminnliori of Orgnnoclilorins Peslicitlns in Ambient Alr uslng Low 
Volrrnie Polyrlrellinne Fonrn (PUT) Sarnpling will1 Gas 
Cl~rnrttiilnfit nnlit11FInclrnt1 Cnnlt ~rrr-rlnlnr:lnr lGC/PCn\ 

Delerliiirialion nf Folrnal(lcIiytle in Arnblenl Air using Adsorberil Carlritlge 
rollowotl I)y I ligli Perfor~riance Liqtrid Cliromalogrnphy (I IPLC) 

lloler~riinnliori of f*lnri-niellrnrie Organic Compo~~rids (NMOC) In Arnbinnl Air 
lrsirig Cryogeliic Pr~concelilralion qtid U l r ~ c l  r lanie lonlzalion Dolnclrion 
(PIlFrll~\ 

IJelerminalion of t'olyn~rcle~r Arornalic I lydrocarbons (PAl-Is) in Aml~isnl  
Air t~sirig I ligli Vollrtne Satlipling will1 Gas ClironialographylMass 
.St~nclrntiinltv fGClMS\ n t i r l  I l i r~ l i  nn,cnl~tlinn I in~~ir l  C l i r nm~ lnn rn~~ l i v  

Oelermi~inlioti of Volalile Organic Compounds (VOCs) in Ambienl Air rrsing 
SUMMA0 Polished Cariisler Sampling and Gas Chromalographic (GC) 
A ~ i n I t m i q  

Delerriiirinlinri of Volalile Organic Cornporrnds In Amblenl Alr by Carhon 
Molec~rlnr Siove Atlsorpllon and Gas CIirornnlographylM~~ss Speclronlelry 
(GC1M.S) 

Delerriiinnlion of Volalilo Orgnriic Comporrnds In Amblenl Alr uslng 
Cryogclric Preconcenlrallon Technlq~res and Gas Clirornalography willl 
Flntiin Intii7nlinn n~i r l  Flnclrnti Cntit~lrn nnlrrnlinn 

Delerminalion of Organochlorine Pesticides and Polyclilorinnted Riplienyrrls 
In Arnbienl Air 

Delcrmi~inlion o l  Al~lnl~ydes ant1 I<c?lonos in  Ambienl Alr uslng I ligli 
Perlorrnntice Liquid Cliromatograpliy ( I  IPLC) 

Delerminalion of Phosgene in Atiibienl Air using t.ligli Performance Llqtrid 
Chrornnlograpliy (LIPLC) 

Dolerrnirinliori of N-Nilrosodiriielhylamirie in Ambienl Alr using Gas 
Clirornalography 

tleler~riinaliori of Phenol arid Melhylplienols (Cresols) In ~ m b i e n l  Alr uslng 
I-ligh Performance Liqlrid Clirornalography (t4PLC) 

Delerrninalion of Polyclilorinaled Dibenzo-p-Dioxins (PCDDs) in Ambient 
Air usirig tiigh-Rnsolulio~i Gas ChrornalograpfiylHigh-bsolulion Mass 
Snnclrnninlrv 



d I y C I 1 L . y  . . . - . . . - -  ,.-. I l t l e  

1CMARA 101 Dclerrnirialion o l  C, Ilirouyh C, Almospheric I lyclrocatbons 

ICMARA 102 Separalion atid Dalnrrni~ialiori of rolynucloar Arotlialic llydrocnrbons atid 
Benzo[n]pyretie 

ICMARA 

ICMAnA 

ICMARA 

ICMARA 

lCMAnA 

ICMARA 

ICMARA 

ICMAnA 

ICMARA 117 

lCMAnA I 18 

ICMARA 12 1 

ICMARA 122 

ICMARA 120 

ICMAnA 133 

Exlracliori and Clennup ~ r o c e t l r r r ~ s  lor Polynuclear Aromatic 
I lyrfrocnrbons in Altnoslilieric Par l ic~~la le Mnller 

Separnliot~ nlirl Microa~inlysis o l  Airl~orne Parlicrllale Matler for 
De~izo[n]pyrotic  sing Tliiri Layer Clironialograpliy and Spaclroflrtorimetry 

Menstttnriieril o l  Polylillclenr Arottinlir: Ilycirocarllgons usirig Liquid 
Clirornaloyrnpliy will1 rltrotc?scenco Delcclion 

Conlinuous llelcrrnirialion of Tolal I lydrocarbons in  l l ie Alrnospliore (Flame 
loriizalioti Melliod) 

Delerniinalion of Acrolein Cotitent of Ihe Almospliere (Colorlmelric) 

Delnrniirinlioti of Forrnaldeliydo Conlcnl of the Atmosphere (Colorimelrlc 
Mctlio(l) 

Delerriiinnliori of rornialdel~yde Coritenl of Ilie Atmosphere (MBTtl 
Coloritlielric Melhod-Applicalion l o  Ollier Aldehydes) 

Delc?rniinatioti o l  Mercaplniri Cotilenl of llle Almospllere 

Delcrrnirialion o l  Plienols in llie Almosphere (Gas Cl~tnomlographic Melliod) 

Delorniinaliori of C,-C, Aldeliydos In Ambienl Air and Source E~nissions as 
2. I-Diriilropliotiylliydr~ronos by I-IPLC 

Uelerniirialion of Conlinuorrs Carbon Monoxide Conlenl of Ihe Atmosphere 
(Noridispersive Infrared Method) 

Delerrninalion 01 O,, N,. CO, CO,, and C1l4 (Gas Chromatographic Metl~od) 



. A g e n c y  

ICMARA 

ICMARA 

ICMARA 

ICMARA 

ICMARA 

ICMARA 

ICMARA 

ICMARA 

ICMARA 

ICMARA 

Corisla~il Pressr~re Volumelric Gas Arialysis lor Oxygen, Carbon Dioxide, 
Ca~bori  Monoxiclo. and Nilorgnri (Orsal) 

Delerminaliori of Volalile Organic Compounds in  Archilectural and 
Induslrial Surlace Coalings 

20 1 Cliloride Conlenl of Ilie Al~iiospliere 

202 I3olcrriiin;llion of r rce  Cliloiirie Coiilonl of 11ie Al~nospliere (Melhyl Organe 
Melliod) 

[)clcr~iiirinliori o l  Fhroritle Conlenl o l  Ilie Almospliere and Plant Tissues 
(Manila1 Melliotls) 

I.)eterinirinlion of Flr~orltle Co~ilcr i l  of Iho Alrnospliere arid P la~ i l  Tissues 
(Seriiiairloiii;llod Melliod) 

L)elerriiirialion of Fliroride Corileril o l  Plan1 Tissues (Polenliomelric 
Melliod) 

1)elerriii~iaIion of Gaseous and l'arlic~~lalo Fl~rorirles In the Almosphero 
(Separation arid Colleclion with sotliirrn f3icarbonale Coaled Glass Tube and 
Pnr l i c~~ ln ln  Tillor\ 

Delorniinaliori o l  Gnseolrs arid Parllc~~lalr, Fluoricles In Ihe Atmosphere 
(Separalion and Colleclion will1 a Dor~ble Paper Tape Sampler) 

302 Dalerrni~inlion o l  Arser~ic Conlor11 o l  Alniospl~eric Parllci~lale Maller 

303A Getiernl Melliod lor Ihe Preparation of Non-Tissue Envlronmenlal S~rnples 
lor Ihe Trace Metal Analysls 

3 1  1 -322  Delerniinalion of a Number of Metals in At~nsopherlc Parllculale Mallclr 

Uelerniinalion o l  LElenienlal Mercury in Ariibelln nnd Workroom Alr by 
Colleclion on Silver Wool arid Alon~lc Absorplion Speclroscopy 

Delerriiirialioti o l  Molyl)cien~rm Conlelil o l  Atmospheric Parllculale Maller 
by Aloniic Absorplion Speclropliolornetry 

Delerminaliori of Ammonia in  Ihe Almosphere (Indophenol Method) 



A g e n c y  I V I C L I I O C I  1 4 0 .  

ICMARA 404 

ICMARA 4 0 6  

ICMARA 4 0 7  

ICMARA 4 00  

ICMAl3A 41 1 

ICMAnA 4 1 3  

ICMARA 

ICMARA 

I 

I ICMAnA 

I 

1 ICMAnA 

I 

I 
ICMAnA 

I 

I 
1 ICMAnA 

I 
1 ICMARA 

I 
I 
I 

ICMARA 

I 
1 iCMARA 

T i t l e  

Delorrni~ialiori of Nilrate in Alrnosplieric Parlicr~late Matter (Drucine 
Melliod) 

Delorniinalion of Nilric Oxitle Conlenl of Ilie Alniospliere I 

13elerriiinalion of Nitrogen Dioxide Conlenl of lhe Almospliere 
(Glibs-Snllzmnn Reaclion) 

tlelcrniirinlion of LTolai Nilrogori Oxides as Nilralo (Phenoldisulplioriic Acid 
Melliorl) 

Alialysis lor Al~nosplieric blilrogen Llioxide (24.11 Average) & I  

L>nlcrriiiri;rlioli (!I Oxi(l7ing Srrbslnncr?~ in lhe Almospliere I . I 

Delorniinalin of Ozone in Ihe Almospliere by Gas-Phase chemilrrminescence 
Inslrumenls 

Delor~nirinliori of Alrnosl)lioric Nilric Acid 

Conlin~rous Monitoring of Alrnosplieric Nilric Oxide and Nilrogan Dioxide by 
Cliemiluniinescerice 

Coriliritrorrs Moniloling of Ororie in tho Almosphere by Ultraviolet 
Pliolornelric Ins l r r~~i ionls 

Il igti Volurne Moasrrrornonl of Size Classified Pnrllcvlale Matler 

Parlicle Fnllotrl Container Measurernenl of Dustfall from the Almospliere 

Conlinuos Tape Sa~npllng of Coelficielil of 1 laze 

Inlegraling Neplielomeler Measurement of Scallerl~ig Coelficienl and Fine 
Parlicle Concetilrallons 

Delerlninnlion of Gross Alplia l3ndionclivity Conlent of the Almospliere 

Deter~ninaliori of Gross Dela ~adioncl lvi ly Content o l  the Atmosphere 



ICMAFIA 

ICMARA 

ICMAFIA 

Deterniinalion of Ilie Iodine- 131 Conlenl of llio Almospliere (Parliculale 
Filler Cl~nrcoal Galtirna) 

Uelcrniirialiori of tlndon-222 Conlent of Ihe Almosphere 

Delert~iir~nliori of 'rrilium Corileril 61 Waler Vapor it1 tlie Almospliere 

t)clcrrr~irinlion ol i lytlrogan S~llfide Co~ilenl of llie Almospliere 

Dalnrriiil~nlion of Su i f~~r  Dioxide Corilenl of llie Almospliere 
(Tclracliloro~iicrct~rnlo A~~sorlierlPataros;Inilrio Melllod) 

Uclcrriiinalion of S~rlfur Dioxide Conlenl of l l ~ e  LAlmosphere 
(Forrnalrlcliyde AbsorberlPararisa1111k11L1e Nelgld( 

I)elcrrtiirialion of Sulfk~r Uioxitle Corileril of llie Almospliere (I lydrogetl 
Peroxi(le Mnlliod) 

Conlin~rorrs Moniloring of Altnosl)lleric Sull~rr Dioxide willi Amperornelric 
Inslr~rrnenls 

Delcrrnirialiori of Marcnplan Cotrlonl of the Almospliere 

Delerrriinaliori of Slrlfl~r-Co~ilairiing Gases in llle Alnlospliere (Continuous 
Melhod willi Flame Pholornetric Deleclor) 

Dolerminalion of Sulfur-Corilainirig Gases in llie Attnospliere (Following 
Clironialograplilc-Separalion. will1 llle FPD) 

Delorrnirinlio~i of Sulfr~r-Conlaining Gases In llle Atmosphere (Total 
Gaseous Sull~rr willi Ihe FPD) 

Delerminalion of Gaseous Sulfuric Acid and Sulfur Dioxide in Slack Gases 

Sonii-Conlinrrotts Determination of Almospheric Parliculale Sullur, 
Slulfuric Acid and ammonium Sullales 

Delermitialion of Sulfur Dioxid~ kEmissions in Slack Gases by Pulsed 
Fiuorescence 



. A g e r i c y  Met l io t l  No. T i t l e  

ICMAnA 720A Supl)rossed Anion Cliromalograpliy 

ICMARA 

ICMARA 

ICMAlIA 

ICMAnA 

ICMAnA 

ICMAnA 

ICMAnA 

ICMAnA 

lCMAnA 

ICMAnA 

ICMARA 

ICMARA 

ICMAnA 

Flow Irijoctinri Uetermaliori of A q ~ ~ e o t ~ s  Sulfale (Melliyllliyrnol Blue Melliod) 

13atiun1 rorcll lornlo Microlilrnliori 

Delermiiinlion of S r l l f ~~ r  in Pnrliculale Malerial by X-Rny Fluorescerice 

Ilelcrriiinnlion o l  A t i ~ ~ i ~ o n i n  in Air 

As. So, ant1 Sb in Urine arid Air by I-lybrido Generation and Atomic 
Absorl)liori Speclrornelry 

Dolcrriiirialion of Ctinloritle in Air 

Delerriiirinlioti of Free Clllorine in Air 

L~elcrniinalion o l  Cliromic Acid Misl in Air 

Dctcrminalion o l  Cyanide in Air 

Dolcrrninalion o l  Fluiorides arid Ilydrogen Fluoride in Alr 

Delerminalio~i of Gaseous and Patliculale Fluiorides In Air 

Delerriiiri;llio~i of Fl~rorirle in llrlne 



. A g e n c y  Mct l iod  No. T i t l e  

ICMARA 812  Delcrniinnlion o l  ilytlrogen Strillide in Air 

ICMAnA 8 1 5  

ICMARA 8 16 

ICMARA 819 

ICMARA 

ICMARA 

ICMARA 0 2 9 

Doterniinnliori of Mercury in  Urino 

Ualnr~nirialiori of Nilric Oxide in Air 

Dnlorrnin~~liori ol Nillogen Dioxide ill Air 

Uolerrninalio~i o l  Nilroger1 Llioxitle in Air 

Dolerrni~inlion of Ozone in  Air 

Uetcrn~inaliori of rliosgene in Air 

Gtyiernl A Io~ i~ i c  kA11sorpliori Procetltrre lor Tracn Melals In Airborne 
Malorial Collecled on Fillers 

General Mclliod lor Prepnralion of Tissue Saniples lor Analysis for Trace 
Malals 

X-Ray Fluorescence Speclrornelry for Ml~llielenlenl Analysis of Airborne 
Par l ict~lnle and Biological Material 

Delermirialion of Acrolein in Air 

Delertiiirialiori of Acrolei~i in Air 

Delerniinalion of Aroriialic Amiries in Air 

Detertiiitialion of Ois-(Cliloro~iielliyl) Ellier (Bis-CME) In Alr 

Delerniinalion of Cliloromelhyl Melhyl Ether (CMME) anrnd 
Bis-Cliloronielliyl Ellier (Dis-CME) I Air 



ICMARA 0 3 0  Deler~~iin;lI io~i o l  3,3'-'Dicl1loro-4,4'-Dlarninotliphenylmelane (MOCA) In 
' A i r  

I C M A ~ A  03 1 ~ e l o r r l i i ~ i ~ ~ l i o n  o l  p.p-l)iphcnyl~ncll~nno Uilsocryanalo (MDI) in  Alr 

ICMAllA 8 3 2  Delcrniinalion of Nilroglycerili and 'Elhylene Glycol Ditiilrale (Nilroglycol) 
in Air 

ICMAnA 0 3 3  Deletriiirialion of I\l-Nilrosodi1nelliyl;11~ii11o in Amblenl Air 

ICMAnA 0 3 4 Delormirinlioti o l  O~gnriic Solvsnl Vapors in Air 

ICMAnA 0 3 5  . l )eler~i i i~inl io~i of EPN. Mnlnll i io~i nrrtl Paralliioti in Air 

ICMARA 0 3 6  

ICMARA 11 3 7 

NIOSH 

NI0Si.l 

NIOSFI 

NIOSI-l 

NIOSI.1 

NIOSt i 

NIOSI 4 

NIOSI i 

D~lerlnirlnlino of LTolnl Parliculalo kAronialic l lydrocarbons (TpAI I) in 
Air; Ullrnsonic Exlraclion Melliod 

Dclcr~nirialion o l  2,4-Tol1to1ietliisocryanale (TDI) in Air 

Nuisnncr? Dust, lolal 

blt~isnricc dosf, respirable 

Allyl clilorirle 

Melliyl clilolitle 

Cliloroprc?no 

I lydrocnrbons, halogenaled 

sym-Dicliloroelliyl E l l ~e r  

Melliyleiie Clilorido 



NlOSl l 

NIOSI-I 

NIOSI 4 

NlOSl I 

NIOSI-I 

NIOSI -I 

NIOSI- t 

1000 Elliylcno I I i l ) r ~ r i i i ~ l ~ !  

1009 Vinyl Droriiiclc 

1010 Epiclilorolryclri~i 

101 1 Elliyl Dronii(le 

1014 Mcllryl lotli~re 

1015 Vinylitlcrie Cliloricie 

1016 1.1,i.2-Tclrnclilnro-2.2.-Dill11oroet1i~ne and 
1,1,2,2-Tclrnchloro- l,2-Difluoroelliaiie 



A g c l l c y  I V I U I I I U L I  l * V .  

NlOSl I 1024 

NIOSI I 

NIOSI-I 

NIOSI-l 

NIOSI-I 

NIOSI-I 

NIOStt 

NIOSI-i 

NIOSI-{ 

I\llOSFI 

NIOSkI 

NIOSI-1 

NIOSI I 1300 

NIOSI-l 1301 

NlOSl l 1400 

NIOSI 1 I401 

1402 

1403 

1450 

1500 

1550 

1551 

1 GOO 

1601 

1602 

Carbori Disullide 

I ,  1 -Dicl~loro- 1 -Nilroellinne 

Oioxane 



NlOSt i 

NIOSkl 

NIOSI I 

' N!OSI I 

NIOSI-I 

NIOSI-1 

NlOSl i 

NlOSl I 

NIOSt4 

NIOSH 

NIOSI-i 

, . IL ,1 ,""  I . " .  

1 G O G  Glycidol 

161 1 Mell~ylal 

1612 rropylnnc! Oxitlo 

t'yricli~~c 

Elhylene Oxide 

Melhyl lelr-0lyl Elller (Miba) 

Melllanol 

Crosols 

Aniines, Aro~iialic 

1.1.2.2-Tclrnbro~noeltiane 

Dimclhylacelarnitle and Dimelliyllormamamide 

Nilrobenzencs 

A~nir~oetlranol Cornporr~itls 

Chloroncelic Acid 



NlOSl I 2505  

NlOSFl 2506  

NKISt.1 2 5 0 7  

NIOSI-l 2 5 0 8  

NIOSI-I 2 5 1 0  

NlOSH 2 5 0 0  2-[3ularioria 

NIOSI-I 2 5 0  1 Acr olein 

NlOSl 1 2 5 0 3  Movitil~lios (Pliostlri~i) 

EIIOSI-1 2504 Tclrn~lliyl Pyrophosl~lialo (Tepp) 

Fur fur yl Alcnliol 

Acelone Cyanoliydrili 

Irlilro~llyceririlngn~i 

Isopliorons 

1 -0clannIhiol 

NIOSI-1 2513 

NlOSt l 2 5  1 4  

NIOSI-I 2 5  15 

NIOSI-I 2516  

N10Sl-I 2 5 1 7  

NIOSI-I 2518 

Diclilorofluororiielhntie 

Penlacliloroelliane 

1-lexachloro- 1,3-cyclopenladine 



NIOSI-I 252 1 

NIOSI-I 2522  

NIOSI -1 2,523 

NIOSI i 

NIOSI-I 

NIOSI-I 

NIOSI-I 

NIOSI I 

Melliyl Cycloliexarior~e 

Nilrosnriiinr?~ 

r c 1811C! 1.3-cyclopcrlli 1' 

Ui~iiell~yl S~lllnls 

Nilroollinric? 

Nilrome1h;~ne 

2-Nilropropnne 

Ftrrlurnl 

Diplrerryl 

Gl~rlnraldeliytle 

Telraelliyl Lend 

Telrani~lliyl Lend 



. A g e n c y  MetlloU i 4 0 .  

NIOSI-4 2536  Valernlcleliytle 

NIOSI-I 2 5 3 8  Acel;lldeliyrle 

NIOSt I 25392540 Alcleliytlos. screeningDiolliylenelrin~nirin, Elliylenediamine. R 
Triclliylenelclrnrnirio 

NIOSI-I 254  1 Formaltleliytle 

NIOSI-1 3 5 0 0  

NIOSI-1 3 5 0  1 

NIOSI-1 350% 

NIOSt I 3 5 0 3  

NlOSl I 3 5 0 5  

NKISkI 3 5 0 6  

NIOSI 4 3507 

NIOSt I 3 5 0 0  

NIOSI-1 3 5 0 9  

NIOSI-I 3 7 0 0  

NIOSI -1 3 7 0  1 

Tetrarnnlliyl Tliiouren 

Acelic Anhydride 

Mell~yl Elliyl Kelorio Peroxide 

Arninoetlianol Compounds II 



NIOSI-I 1000 

, NIOSI-I 5002 

NIOSI-I 5004 

NIOSli 5005 

NIOSI-I 

NIOSI-I 

NIOSI-I 

NIOSI-I 

NIOSI-I 

NIOSH 

EItiylc?ne Oxide 

Toluene 

Carbon Dlack 

2,4-C1 DIICJ 2.4.5-T 

Warlnrin 

Paraqual 

Cnrbaryl 

nolcnona 

Pyrollirtrm 

Berizoyl Peroxide 

nrornoxyriil arid Brornoxynil Oclanonlo 

Elhylene Thiourea 

EPN. Malalliion arid Parallilri 

Dyes, Benzirlitie. Q-Anisidine, and kq-Tolidine 



- A g e n c y  Me l l i od  No. T i t l e  

NIOSI.1 5014 Clilorir~alcd Terpl~enyl 

NI0SI.I 5016 Slr ycliniric! 

NIOSI-I 

NIOSI-I 

NIOSI-1 

NIOSI-I 

NIOSI-I 

NI0SI.I 

NIOSI-I 

NIOSI-I 

NIOSt l 

NIOSI-1 

NIOSI-1 

NIOSl I 

NlOSH 

Dihrrlyl r'l~osl)llale 

2;1,7-Trinilrofl11orr!1i-9-0no 

Atolnic Acid 

Dibulyl l'hlh;11ale arid Di(2-Elliylllexyl) Phllialale 

q -T~ rp l i eny i  

Arsnr~ic. Orgnno- 

Coal Tar Pilch Volalilos 

Clilorinnlcd t')il)lier~yl Elher 

Mineral Oil Misl 

nibevir in 

1,4'-Melliylene~1iariiIi1i~ 

Cya~iuric Acid 

Elliylene Glycol 



NIOSI-I 

NlOSl.1. 

NIOSI-I 

' NIOSI I 

NlOSl4 

NIOSH 

NIOSI-1 

NIOSI-I 

NOSH 

NIOSI-I 

NIOSI-I 

NIOSI-I 

NIOSI-1 

Polynuclenr Arotnalic I lytlroctlrbons (I IPLC) 

I<clpono 

Donzitline t l t ~ t l  3.3-DicI1lorohe11zic1irir? 

Chlordane 

Penlncl~loroplielrol 

Dernelori 

Polyntrclenr Aromalic I lydrocarl~oris 

2.4-?.,2,G-Toltrenediariiine 

Polychloroberizenes 

Naplilhylaniiries 

Endriri 

lsocyat~alns 

Sulf~lr Dioxicl~! 



NlOSli COOG Diborniie 

NIOSt-I G 0 0 7 Nickel Cnibonyl 

NlOSl I 6008 Sli l~ir ie 

NIOSI-I GO09 Mercury 

NI0SI.l 

NIOSI-I 

NI0SI.I 

NIOSI-i 

NIOSH 

NIOSIi 

NIOSI.1 

NIOSI-I 

NI0SI.I 

NlOSl i 

NIOSI-1 

6010 

601 1 

6102 

GGOO 

660 1 

GGO 1 

6700 

670 1 

I lytlrogor~ Cynriido 

Bronlino and Cliloririe 

P l ~ o s p l i o r ~ ~ s  1'riclilorirJo 

Nilrotis Oxicle 

Arsine 

Oxygen 

Nilroger1 Dioxide 

Animoriia 

Clnciutn 

Cliroiniuiti 



. A g e n c y  IvleillUII I d U .  

NlOSl l 7 0 2 7 Cobalt 

NIOSH 7 0 2 9 Copper 

NIOSli 

NIOSkI 

* NIOS1.I 

NIOSH 

NIOS14 

N10St-t 

NIOSIi 

NIOSI-I 

NlOSt l 

NIOSH 

NIOSI I 

NIOSI-I 

NIOSH 

Lead 

Oerylliirtn 

Lead 

Welding and I'lrazirig Funie 

Eleriinrils (ICP) 

Fibers 

Alkaline d~tsls 

Asbeslos Fibers 

Silica 

Silica. Atnorpl~ous 



i 

NIOSH 7504 

NIOSH 7 5 0 6  

NlOSl -I 7 6 0 0  

b110St 1 7 6 0  1 

NIOSI-I 7 6 0 2  

NlOSl -I 7 6 0 3  

NIOSH 7604  

NlOStl 7 9 0 0  

NIOStl 

NIOSI-I 

NIOSI-1 

Zinc Oxicle 

V;ln;~rliuiii Oxit los 

Lead Sulfidn 

Cliroiiiii~ni I lexavalenl 

Silica. Gryslalliiin 

Silica, Cryslallin~ 

Q~tnrlz 

Clironriurn. I IexavnlenI 

Areseiiic ' 

Arsenic Trioxicle 

Fluoricles 

Acids. Inorganic 

Cyanides 

Pliosplror\~s 

Alad 



I NIOSH 

I NlOSl I 

NIOSH 

NIOSH 

0002 2-Dulanone. Ell~anol. ancl Tollretie in blootl 

Lead in I~lootl aritl uririo 

Polyclllorilialed Bil)lietiyls in serllrli 

E\enrcl\ls in i)\ood or lisst~e 

1Iipp111ic Acici i11 11ri11e 

Ilil>puric ant1 Melliyl I lippuric Acids in urine 

MDOCA i11 111i1ic 

Pe~ilncl~lo~oplicr~ol in urine 

Benzidirie in wine 

Plienol and q-Gresol in urine 

Fluoride in uri~ie 

Benzidino i11 urine 

Melnls in urine 

Ctlrysolile Asbeslos 

9002 Asbeslos 



A g e n c y  Method No. 

- NIOSI-(: Vinyl Chloride 

OStIA 

OSI-IA 

OSI-1A 

OSI IA 

OSI-lA 

0SI.IA 

osl-1A 

OSHA 

OSHA 

0Sl-m 

ost-IA 

OSI-IA 

09-m 

[3is(cIilorornelhyI) ellier (DCME) Chloromelliyl nielt~yl elher (CMMEO 

1 . I  .2-Tricl i loroel l im 

Clcrizene 

Diolhylnilrosa~nirie 

I .  1 ,  I -Triclilo~oellirl~io (Mcll~yl cl~lorolorm) 

2-Nilroproparie 

2-Dulano~ie (ME10 

N-Nilroso~norplioli~io 

Toluelie 2.4-diisocyanalo (TDI) Melliylensebis(4-plienyl Isocyanale) (MDI) 

Vinylicle~io cl ~loritle 

Elhylerie dibrornitle 

Iiydratine 

Acrylalnide 

Diphenyla~iii~ie 



.Agency Metliod No. T i t i e  

OSI-IA 2 3  Dipl~enylnilrosnt~~ino 

OSF1A 2 4  4,4'-Melliyle1iol1is(~)-cI1loroaniline) (MOCA) 

OS1- IA 2 5  Maleic ~til~ydri(le 

OSHA 

OSI -!A 

Acrylic ncicl 

Ethylene oxide 

Pl~etioi. Crasoi 

Tlie Corilirmnlion of llie Urea Derivalives of MDI and TDI by TEA 

Diti~olliylntiiins 

Naplillialene 

Ethylamino 

Acrylonilrile 



Ager icy  

OSI-V\ 

OSI-IA 

ost-IA 

OSI-IA 

OSI.IA 

OSI-IA 

OStiA 

OSIM 

OSHA 

M C L I I O ( 1  N O .  T i t l e  

Vinyl cliloride 

OSI-IA 5 

OSI-IA 5 0  

OSI-IA 5 1 

Tol~rcrte 2.6-tlissocyannle (TUI) 1 ,(;-I lexariielhylene diisocyanate (I lDl) 
Toluc~io 2.4 -cliisocynnnls 

Elliyle~ie glycol tlini~alr! (EGIIN) Nilroylycerin 

2.1-Dinilrololrretie (DNT) 2.1,G-Trinilrolol~1~1ie (TNT) 

Melliyle1iebis(1-pIienyl isocyanale) (MDI) 

Pelrolm~rii dislillala fraclioris 

Elhylene oxide (passive monitor) 

Cliloroforrn 

Elliyleno oxitle (adsorbenl lube) 

Viriyl acelato 



OSI-IA 5 3  

OStW 

OSI-IA 

1 OSI-IA 

OStlA 

OSIiA 

OSI-M 

OSI* 

OSI-IA 

OSHA 

OSI IA 

OSI 1/\ 

Melliyl isocyanate 

Coal tar 1)ilcIi volaliles and coke oven eniissions Phonanlhrene Anlliracena 
Pyrcne Clirysenr?. EIenzo(n)pyrone 

Phosgene 

Cliloropyrifos (Dursban) UDVP (Dlclilorvos) Diazion Malathion Parathion 

Carbnryl 

Glulnraldeliycle 

Oetizidine 3.3'-Dicl~lorobenticline 2,rl-Toluenedlamlne 2.6-Toluenecllamlne 



. Agcr lcy  Metliod No. 

'OSt-fA 6 7  Clllordarir! 

OSI-IA 

OSkIA 

OSI-IA 

OSI 4A 

OSt-IA 

OSI4A 

OSHA 

OSIiA 

OSI-IA 

OSl-V\ 

0SI.IA 

ost-iA 

09 1A 

o-Uinr~isitlirie 4.4'-Molliylenebis(o-clilotoanilino) (MOCA) o-Tolldine 

Aldicarb 

MEI< peroxide 

Diphenylnmine N-lsopropylaniline 

2-Mellioxyelhnnol 2-Mstlioxyelliyl acetalo 2-Ellioxyelhanol 
2-Ellioxyelliyl ncelnle 

Vinyl brotiiicle 

OSI .IA 



I - A g e n c y  Mc l l~oc l  No. 

I DSI-IA 9 Styrene 

1 OSI-IA 10-101 Chlorine in Workl)lace Almospheres and Backrrp neporl 

I OSI IA 

I OSI-IA 

OSI -lA 

OSI .(A 

ID- 103' 

ID -  104 

10- I 0 5  

10- 100 

10-1 10 

10-12 1 

ID- 125G 

ID -  1 4 0  

ID-141 

ID-  142 

ID-  1 4 3  

ID- 145 

ID-  I GO 

I-lexnvalonl GIirorni(rrn and D a c k ~ p  nnporl 

Sulfur [>ioxide i r l  Wo~kplaco Alniosplieres - t31l)l)ler and D a c k ~ ~ p  nnporl 

Arsenic ill Workplace Alniosplisrss atid Dackrrp nepotl 

l'3ro1iiino in Workplace Altnospheras and nackup neport 

Fluoride (F- arid I IF) in Workplace Almospheres 

Melal aricJ Melnlloid Pnrliculatns in Workplace Al~nospl~eres (Atomic 
Absorpl iot~) 

Melnl and Melalloid Parlic~llales in Workplace Almosplieres (ICP Analysis) 
slid Dackcrp nr?poll 

Merctrry Vapor in Workplace Almosplieras arid Oackirp neport 

tlydrogen Sulficlo in Workljlace Almosplietes and Backup neporl 

Ouarlz arid Crislol>alile in Wo~kplace Alrnosplieres 

Zinc Oxicle in Workplace Alrnospl~ores 

Pnrliculale Mercury in Workplace Almospheres 

Asbeslos ill Air 

ID-  172 Ca~bon Dioxide in Wotkplace Almosplieres and Backup neporl 



- A g e n c y  Met l iod  No. T i t l e  

OSHA ID-1  77 lodino in Workplace Almosplieres orit1 Backup neporl 

OSHA 

OSI -1A 

OSHA 

OSI-IA 

OSIiA 

OSI.IA 

OSklA 

OSI-lA 

ID -  102 Nilroyeri Dioxide i r i  Workplace Alniospheres n ~ i d  Backup neport 

ID-  185 Confirmnliori o l  Vanatlium Periloxl(ln in Workplace Almospheres 8ntl Dnckrrp 
I lnporl  

ID-  1813 Ammotiia ill worlq)laco Alrnospl~~rss - Solirl Sorbent and Backup neporl 

ID-  190 Nilric Oxide ill Workl)lnce Alriiosplieros and Dackl~p neporl 

10-202 Clilorine C)ioxide it1 Workpl;lce Alniospheres and Backup Report 

ID-204 Orr;llilnIive X-nay Flrroroscerice Arialysis of Workplace Subslances 

ID-205 Fornialtleliyrle in Workplace Almospheres (3M Model 3721 Monitor) and 
Prodtrcl Eval(ralion 

ID-20G ICP Analysis of MelnllMelalloid Parliculntes from Solder Operaliotis arid 
Dackrrp Ilcporl 

ID-207 Porllaritl Cemenl (Tolnl Dusl) in Workplace Alrnospheres 

ID -2  10 Carbon Motloxido in Workplace Alnrospheres 



Appendix E 

Capital Procurement of GC/MS System 
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Inqu i ry  No. 193704 

Options for GClMS 

Q u a n l i t y  I tem No. 

1 5890A 

1 option 110 

t1P 5890 series I1 cliromalograpli 

Capillary inlet system will1 electronic pressure control for 
split/splilless operation 

1 option 116 on-column capillary inlet with electronic pressure control 
and lcrnporature control programming 

Slrigle Ftnmo Ionization Dotector wilt1 make-up gas will1 
adapter for 118" colurnns 

1 option 201 saleclive detector Illst includes GC-MSD Interface cable and 
capillary check-out column 

1 option 039 

1 option 041 

Electronic Pressure Control board for up lo Iwo inlet options 

split vent flow control lor split/splitless inlet (meclianical or 
EPC versioris). Provides gns savings during oll Iiours arid 
selling of split ratio 

option 043 

option L43 

option 058 

one cliat~ncl of electronic pressure control General EPC 

set of three pressure regulators with gauges 

option lo provide simrrIlaneous cryogenic cooling of cool on 
colurnn lr~tet and oven using liquid nitrogen 

option 580 t IPIDIRS-232C Interlace 

Packed inlel system with €PC and septum purge. Conligured 
for 114" packed and series 530-u cols. Includes liners for 
53011 cols. To adapt for 118" cols, order HP19243G 

Wilcy database of 130.000 MS spectra. For G1034NB (DOS) ' 
soflware. PBM lormat. Uses 33-66 MB disk space. neqr~ires 
04MB or larger disk. 

option AAD 

598228  

soflware sl~ppiied on 3.5" 1.44 MB floppy 

Ion gauge controller (only) for I iP  MSD. IG tube. fittings, 
installation not included 

lo11 source tested (El) 



l r lquiry No. 193704 

Q u a n t i t y  I tem No. D e s c r i p t i o n  

I G1201A I lP3365 CliemStalion s'ingle instrumenl SW. Provides 
: control. data acquisilion arid reduclion for t{P 5890A andlor 

l {P  35900C. For use with HP vectra or otlier ISM PC 
compatible. Inclt~des MS-DOS and Windows 

1 opliori M D  3 112 inch ~riedia oplion lor MS-DOS arid Windows1236 

I 5971 L CI structured solution 

1 G 1072A Cliernical ioriizalion for Itie 5971A MSD. Incl. Cl so~~rce. 
1 M09 inlerface modif., reagenl flow conlrol, & C1 tune DOS (orily) 

macros. Inslallation not iricluded. 

1 G1021A I.{igli Perlorniance CliemSlation Bundle t IPS97 1 A 
1 M90 MSD/CliernSlation syslsm w/MSD MS soflware, DOS, 

Windows, Excel, tlP ,Vectra 486, 8 MB RAM, 430MB. 66 MI-It 
hard disk, 3.5" floppy drive, LaserJel 1V 

1 G 1032C EnviroQuanl targel compound software 

1 19443A Inslallalion of 5890A gas cliromalograpli, Electron lonizaliorl 
Deleclor, Cl~emical lonizalion Doteclor, arid I -day of on-sits 
soltwaro Irairiing lo cover MS-DOS syslem macro wrilirig and 
use of Enviroquarit software. 3-days 
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Appendix F 

Capital Procurement of Cryo SUMMATM Canister System for the 
GCIMS 
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1'11 No. 19371 1 

I'NI.. 113s 1)ccn C O I I I ~ : ~ ( : I C ( ~  1 1 1 t ( 1 1 1 ~ l i  IVIIC Ity l)Ol: to cstal)lisli 11cn~Is~1n~:c 
nr~alysis cnlialjili~ics To1 ~l tc  Il:r~trortl 'I'nllk Snlcly i'r-ograttis. This solc 
soul.cc j~rstificnlio~t is Tor tlic ~~trrcl~nsc of c c ~ ~ r i ~ ~ t i ~ c t ~ t  wlticlt will I)c risctl 
h y  I'NI.. Tor scl)nr.alittg n11(1 i(lctlliryi11g 111c cotlil~oricnls fotrncl i t t  tllc 
lnrtk Inrnls. 'I'ltc Tctllo\\*irrg arc jttsliTicn~iorls Tor solc snercc of tlic 
lirol)osc(l J.!rtIcclt sys1r.111: 

-1.. tirt~st I ~ c  co~itlin~il)lc \vitIl their sltorlsor's (WIIC) cxistittg 
c c l~~ i l~ i l c~ t l  Tor ~lcvclt i l~n~c~tt ,  vnlitlatiott, n n t l  tcclinology 1ra11sfc.r 
In WllC ~i~ol)ilc nttnly~icnl 1nl)orntory grorlp. W l l U  is ~~rcscntly 
ir~rplcrtictiti~ty, clirccl t;L'/MS cnl)nl,ilily i n  a trtol)ilc Inl)oratory ill  

wlticlt nr l  IJttrcclt cotrcctttrntor syslcr~~ nlrcntly has 1)ecn ~)roctirctl. 
IT cclt~il~ttcrrt o~licr t l t n t i  tltc 1)roliosccI J.t~ilccl~ systcnl is r~sctl hy 
PNI,. I llclr rcst~lls \\*ill rrnl ljc co1111)nl iblc will1 llic sponsor or 
IransTcrnl~Ic.  

. 'I'lic l~caltli n11d sa1~1y o f  Ilnrilortl crnlrloyccs working in Ihc nrca 
is clircctly at risk 111tlil C O I I ~ ~ ~ O I I C I ~ ~ S  or tlic l a t ~ k  vapors can I)c 
icIc~ttiTictl R I I C I  lir(1l)r.r ~~rccntttiorrs can I)c rcco~itr~tc~ttlccl. TI~crc 
arc n l l i t i o ~ ~ l  s c t y  c ~ c c r t i s  c r l i n  tllc pnlcntial 
f l n n i r t t n l ) i l i r  y or sr.lcc~ccl sirt);lc-sltcllc(l-tnriks t t t t t i l  tlic l~catlspncc 
vn1)ors arc cltnraclc1i7.ctl. 'I'liis rcclltircs i~ti~t~ctlinlc action to 
inil)lc~licrtl aiinlylicnl c l i l i i c s  for ~I~nractcr iz i t~g llic I n ~ i k  
hcntlsl~ncc i l l  tllc ficltl ant1 in  t l~c  1nl)orntory. PNI, is taskccl with 
lltc 1nl)ornloty work nrltl ttiltst I)c co~irl)nlil)lc will1 llic ficl(l work 
tlo11c 11y \VI IC. 

'1'0 nccorl~y~lisl~ tllcir task. I'NI, rtltist cnrcl~tlly coortlitintc Il~cir 
cf lor~s  will1 otlrcr rotllrnctors tvorki~~g on tlic sn~iic prdl)lctt~. i.~.., 
~)~ircltasc t l~c  s a ~ t ~ c  lyllr,  of ccliiil~~iict~l nrlt l  t~iccl tliilcslonc litilc 
rcq~~ircnictits. \Vcstir~glto~~sc Ilnnrortl (WIIC) 113s alrcatly placctl 
n n  ortlcr lor n cottccti~rn~i~tg syslcrli f~otti J3N-I'ECII as nn  Itigl~ 
priority 11caltll arltl snfcty isstlc ~iurcl~nsc. Since PNI, is assiRnctl 
tllc task of ~itctlio(l tlcvclol)ttrct~t i r t  lltis progrnln PNI. ntiist risc 



ccliril)~ilc~~l co~iil)ntil~lc willr tIi:11 ~vl~icli WIIC: ~)irrcltnscs. 
I ~ u r ~ l ~ c r t ~ ~ o r c .  tlic 1nl)nrntory riiclho(l I'NI. clcvclops rrirrst I)c tllntlc 
nvai1nl)lc lo \VIIC: (Icclr~iology trnrlsrcr) in  strfficicril li~iic lo 
coortli~la~c will1 t l~c  1n11k sitc snn~pli~ig ( I ~ I C S  ( Icl~t~li i~icd by l l~c  
1)rogrn111. 'I'lris ~ ~ C I R I C S  t lrnt  1'NI. 1iit1sl tcccivc cclttil,mcnt nl, or 31 
Icns~ rcaso~ial~ly ncar tlrc satnc tirlic tlial W11C rcccivcs tlicir 
c r i ~ i i c r i t .  'I'lrc c~itirc st~cccss of llris progrnnl rclics on 1111: 
n l r i l i ty  of' c.:~cli co~ll~nclillg ~:~otrl) irrvolvctl lo rircct lhc little-li~ic 
~ ~ i i l c s l o ~ ~ c s  i~itlic;~~ctl i l l  111c I)rol:rrn11. 

'I'lic tlcvclol)riic~~l or ;i ~l~cllro(l lo ~)crTo~nr orgarlic nrialysis on tnrlk vapor 
s;irlil~lcs collcclctl i l l  ~~assivnlctl cnnistcrs (St~~~iriin) n11cI to i(lc11liry its 
co~iil)oticrits, rccli~irrs tlic ~j~~rcl)nsc of a systcr~i wlriclr inclr~tlcs: n prc- 
cor~ccrilrnti~~g r ~ l r i l  (lo I)c i~itcrfncctl wit11 n C;C/MS it~slrlttncril) lo   ill 
nlicluo~s f rc~r l i  111c c;~~iislcr s n ~ ~ ~ l ~ l c .  colrrcritrntc I I I C  vapor ntit! foclrs i t  
orito lllc GC/h~IS ~ I ~ S I I I I I ~ I C I I I  Tor nr~nlysis; n l ~ t i i l  Tor ~~rcnsi~r i~ig  nlitl~~ols or 
co~icctltrntc(l s~;r~itl:irtls Troll1 ~ ~ r i ~ l t i l ~ l c  SOIII(:CS. l~Ic11(li1rg llicrtl ar~tl 
tlclivcri~~g I I I C I I I  11) c n ~ ~ i s t c ~ s  Tor crcnting cnlil)rntior~ sln~lclarcls: nlicl a 
un i t  to clcnil n n t l  co~~t l i ' t io~~ tlic cnt~islcrs. 'I'lrc syslcrlr nrost also incl~~clc 
I s ~ o t  : :I I'C:. cn1)lc.s n ~ r t l  nII  sortwnrc lo it11crTncc l'rcconcc~~trnlor 
to (;(: inst r1111ic11l; n clnt  ~ i i n l t  i x  pr itrtcr Tor ~)ri~~tirrg 0111 syslctit QA/(J<: 
reports; g ln s s - l i~ i c ( l - l~~ l~ i~~g  for n11 c o ~ ~ ~ ~ c c l i o ~ r s  conling inlo colrlncl  will^ 
lllc sntril>lc; co~iipn~il)lc vnlvi~ig Tor cncli I I I I ~ I  to s111)j)ort IIIC satilc tnnkc. 
(r~tnr~~~fnct~ircr)  or ~>nssivntctl cn11islr.r r~sccl i l t  tlrc snr~~lrling or 1n11k 
vnlmrs. 'I'lris clocr~rr~c~it covcts tlrc jtrslificntio~r Tor n solc soirrcc 
~)roctrrcnlcr~t of n silililrln I)rccotlcclrtrnlor systcl~l wit11 ncccssorics: 
sl?cci ficnlly ISN'1'13(:11 systc~ll. 

'I'llcrc is n riccrl to clinr nclctixc I lntrfo~(l tn r ik  vapor constitttcr~~s 
iri~~nc(linlcly to ntlrl~css snrcty i s s~~cs  Tor rllc clicrit IVIIC'  ancl IJOB. I'hc 
\VIIC 1a11k vnpcw ~>ro~: rn~~i  11"s ii~~~~lc~iicrrtctl  n 1111nsc nppronclr lo 
cl~ninclcrixc llrc lntrk vapors. Ul~ori n tccon~~ncntlntion by tlic JInnTord 
Vapor 'I'catrl nll t l  tlic Vnl~or C(~tifcrcticc i'a11cI of cxpcrl scictilisl fro111 tlic 
rintiorial lahorarorics, tllc cnrrislcr 111c111r1(1 of snrril~lirlg followcd Ijy 
C;(:/h.lS niinlysis ricc(ls to I)c it~i~~lcri~ctrlc~l n t  Ilnnrorcl. l'linsc I rccllrircs 
I'Nl. .to i r r~l~lcr~rc~~l  Illis cnllnl)ility i l l  llic 1nl)orntory n ~ l c l  nssisl WIIC ill tllc 
nlinlysis or nrl irlcriticnl spslcti~ i l l  W1 I(: tiiol~ilc annly~icnl Ial)ornt~ry. 
'I'lrc cn~lislcr sa~~i l ) l i~~g/n~ia lys is  ~ricllio(l rccll~ircs n concentrator systcllr 
prior to GC/h4S nr~nlysis. 'I'lrc 11rol)osctl 1SrrlccIr systcr~i riiccls llic 
rccluirct~lcnl for S I I I ~ I I ~ I R  n11;1lysis (ITA hlcIIio11 '1'0- 14) atrd i s  iclctltical to 
tlic IVIIC systc111. 

13ccnrrsc lliis tcc1111iclrrc is ~icw to llrc Iln~rforcl sitc. cliTticlrllics iri tllc 
n~ctl~otl t l c v c l o l r ~ ~ ~ r . ~ ~ ~  n l ~ t l  slil)scclltc~rt trn~lsfcr oT tccl~~iolopy hclwccrr 
coorcli~lnling corilrnclor g1o1111s tlirist I)c tirinitiiizcd hy prtrclihsing 
coriil)ntil)lc cclr~il)~iicnl. 'I'l~is will 1101 ot~ly sl~otlcn ovcrall tticllrotl 
tlcvclol)tiicnI t i n ~ r . .  I I I I I  will cxpctlitc t l~c  ~lrc~liotl ant1 cqrriptnctt[ 
vnlitlntioti portion of llic ~)rogr;rni, wl~icli i s  an iniporlanl niilc-stonc 
I)cforc nrly Tir.I(l sn111l)lirrg can 1)cgiti. Agriri, i l  is tlcsirnl)lc to sl)cctl rtp 
tlic ~>rnccss of rnclliotl tlcvclol~~i~ctll n ~ i t l  vnlitlntiotl, so Illat thc vapor 
tc.nrii cnti gcl lo l l ~c  job of solvi~ig llic vnpor tank clinrnctcrizalion. 



Si~icc clinrac1~1i7.ntio1i or llic vnlror tn l ik  hcntl-stiacc is llic t i in i t i  

ol~jcclivc of this pollioti or Ilic ptoernlii, valitlntioti of lllc Icclinirli~c alicl 
1iic111otl rlir1sI I)c tloric I)y tcl)licntc aanlysis oti cotiil~aliblc ccli~il)~~icnl. 
'I'liis tliclarcs t l in t  IIN1, 1111rc1iasc Illc sn111c ccl~til)~iictil a s  lllc propracrr 
sl~o~isor. WIIC. y!(l tllc ccl~~il~riic~it of clioicc is rllc EN'I'ECII systctn. 

I : i ~ ~ n l l y .  cliic to ~ l i c .  " l , io~icctir~~" 1lnl11rc of tliis ~ i ~ O R I ~ l l I  for tlic 1InnTolcl 
s i~c .  i t  is cxlicl:~c~l 111;it w i t l ~  gni~~c(I C X I ~ C I ~ C I I C C ,  n11t1 i t i i ~ ) r ~ v ~ ~ t i c t ~ l s  ill  

~ccli~iology. otllcr vc~ltlors wi l l  III)[  I)c ~ircclittlctl by tltc ~~itrcllasc o r  lliis 
c c l  11 i 11 III c 11 t . 

Uiriu.c.ncss-v.L~!~c~! j!!~ccISy.sf cs ; . . I l ~ c  1?111ccl1 systc~ii is tlic ot~ly vc~rtlor systcu~ t l ~ n t  is capalrlc oT 
Iiali(lli~ig air snt~~lilcs will1 I~igll wntcr rotitoll witl~nl~t I I S ~ I I ~  a 
11:lfiori cltycr. A ~i;\lioti cl~ycr is r~~incccl)lnt)lc I)ccnrtsc i t  rcttiovcs 
~ ~ ~ l a r  orrmiics i l l  ntltlilio~i to tlic wntcr. 'I'lic llanfortl vapor progrntn 
rctlilircs llic annlysis or 1)ol;lr orp,anics in  liigll lii~tiiiclity air 
sa1ll~)lcs. 
'I'hc I~titccl~ syslct~i Iins n r~~~irlllr. col~ccl~lrntio~~ sys1r.m Tor nnnlyaiap, 
~iolnr n l ~ t l  r.xli:in(lctl n~~nlytcs to tlic l:.l9A '1'0-14 tirctl~o(l. A~iy otllcr 
sys lc~ i~  will I I ~ I ~  riiir~or t l~c 1~11tccli systctii t l ~ n t  W I IC '  is i ~ ~ ~ l i l c ~ ~ ~ c ~ ~ t i t r g  
i n  tlicir 111o1)iIc lnlic~rntoty. 

'I'lic Entccli S Y S ~ C I I ~  I I I ~ ~ I I O S C ( I  calisist or n I'rcc~iicctilr~lor t l ~ ~ i t ,  a 

s t n ~ i l r l s  i i t i o i  i i  I a c i i s ~ c r  o ~ i l i t i o ~ i i i  t i .  Ad(1itio1i 
clcscrilitiolis arc ns follows: 

[Init 11ii1s1 bc cnlial)lc or a~~lo~iinticnlly cxfrncti~ig aritl cryogcnicnlly 
co~icc~ilrnting sntiil)lcs collcclcd it1 liassivntccl catiistcrs (SUMMA) or 011 

tl~crnlnl clcsoriitiot~ tr~lics. ntid focr~sitlg sa~~ij i lc  for C;C i~ijcctioti. Saniplc 
conccnlralioti nr i t l  roci~si~ip. rrlust givc cilrcralor t l ~c  option of  
ni~rotnnticnlly isolatilig ~iolar ati(l/or 11ci11-1)olnr conrponcnts it1 tlrc 
sauiplc ant1 tiir~st Ilc nl)lc to lie11 canistcr snnil)lcs fronr sub-nnibicrrt (< 1 
ntt~ins~)licrc absol~~tc) .  ~ I I I ~ I ~ C I I I .  or 11rcss11ri7.ctJ catiislcrs. 

- Unit tiiusi bc ccl~iilipctl wit11 nii~lti-stngc I120 aricl C02 rctnoval 
tccli~iiql~cs t h n t  atc softwnrc ca~ilrollccl. 

- Unit 1n11st llnvc n riicn~is for ~ i i i~ i i~~ i i . r . i ~~g  1120 i~itcrfcrcnccs wlicn 
rlsiiig tlic ~iolnr cot~ilioi~iitl nlialysis ol~lioli. Al l  tnl,ing trscd ill 

colicctitralor sl~oi~ltl  I)c silica staitllcss SICCI (glnss-liticd slait~lcss 
slccl) lo nlirii  11ii7.c ~ ~ o l n r  conil,orrntl 

Urlit irlrtst I)c cnpnlilc or ar~~otnn~inp, a sclf-lcak cllcck. moni~or aclltrl 
flow ratcs, 1)rcssilrcs ni i t l  Ilcnlctl 7.oncs. nrltl pri~tr out QAIQC rcpnrts 



\vlricl~ lisls 111cll1o(l sc l l i~~gs  n t ~ r l  acte:~I ~catliligs r~ritlcr PC' soflwnrc 
colr t rol.  

I J r ~ i t  tiirlsl I)c c;il):~l)lc or aulo~rialccl ~~~iallcn(lc(l ~ricllrod switclririp 
r~lldcr coliil)rltcr co~rttol, i.c ... n tncmis Tor ti~r~llildc ntialysis (Icti 
snlllplc tililli~ilr~~ll) (11' it~lil)ic~it sir callistcr, sonrcc catiislcr, or 
tlicr~linl tlcsu~litio~i 1r11)c snriil)lcs witlroiit tllc rrcc(l for tiratir~al 
cotitrol. 'I'l~is n r ~ ~ o t i i a ~ i o ~ ~  lrirrsl I)c nil ir~tcgtnl 1rn11 of llrc I I I I ~ I .  

Systcl~i r r i i i t  Tor crcalir~g gas slnntlarcls i t1  1)assivnlcd cnnistcrs riiilst 
I)c cnl~ablc or allo\\411g I I I C  opcrator to 11i;rkc tlilrltiotl from 1 or 2 
( c o ~ i i l ~ i ~ ~ c ( l )  c o ~ i c c ~ i ~ ~ a t c t l  slat~rlards. will1 scpnralc tnass flow conlrol 
of caclr n(ltlitio11 valvc ir~clutli~rg I I I C  tnakc-el) gas. 

i.li~it II I I ISI  I)c I . i ~ t c : ( I  \vitI i  glnss-li~~c(l t r 1 1 i i 1 1 ~  ( ~ 1 1 )  for trinkirrg polar 
stnntlartls. \'al\.it~l! Tor cncl~ gas :rcI(lilio~r c l ~ a l ~ l ~ c l  I I I I I S ~  1)c 
coll~l~atil)lc for car~is lc~s  usccl it1 vnpnr progrnlli. 

Systctri r r l r i r  for canis~cr clcalrilrg nlrt l  co~iclitiot~itlg tnr~st iticlr~tlc n 
Iricnlls for cvncrrali~ig. ~ c a t i i .  I r ~ l r r r i t l i  Tying alrrl l~rcssrtring 
cnnislcrs. Cia~~gcs I I S C ~  i n  t ~ t i i t  trirrst allo\v ( I I C  npcrntor la clrcclc for 
systcm lcnks. tlctcr~~iilrc tllc vacalrtii capacity of tlrc prtnip ant1 to 
clrcck l)rcssrlrc clrnps ll~rotiglr tllc 11igl1 vacutttii prrmp. 

Cost for ilcrris tlctailcd OII  llrc l)t~rcllasc rcrlrlisition is .I; 57K. not In 
cxccc(1 f O K .  Irislnll:~~ io~r n n t l  t rnirrilrg (2-(lays) arc itrclr~tlccl 011 Illis I'R 
a1 an cstinralctl cost of f 2.51C. ~rol lo cxccctl f 3 K .  

'1'0 bcs t of lriy k~iowlctlgc alltl 1)clicf. n11d I)itsc(I t111oti tlrc ~ I I O V C  
infortrinliorr. lllc EN'I'IXII systc~rr is Ilic nrily s~i r~rcc  t l in t  cat1 nclccluatcly 
nlul cffcclivcl y pcrrol-~r~ I I I C  scrviccs clcscr i l x c l  Ircrcin. 
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Appendix G 

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





Guideline for PNL Laboratory Method Development for the AnaIysis 
of Passivated Canister Samples hy GUMS 

Summary: The following document outlines 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 
sariiples collected from Han ford tank farms, by GC/MS interfaced with a canister concentrator 
(GCIMSICC). U.S Environmental Protect ion 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 Outliner1 

1 .  Clean and verify sarnplc canistcrs hcforc sa~iipli~ig. (OGI) 

2. Sampling procedure (OGIIWHC). 

3. TO- 14, Seclion 10.0 "Analytical System," GCIMS-SCAN 

Set up GCIMS concetitrating systcm. Method recommends a Nafion dryer for 
water removal and implclncnting a means for cleaning dryer with zero air between 
sample analyses. 

GCIMS system must pass a BFB tune. Tune criteria and ions monitored are listed 
in Table 4 of TO- 14. The system must meet tuning criteria before any analysis can 
begin. 

GCIMS systern with concentrator in place must be "challanged" with x r o -  
humidified air. The systcm is considered clean if it contains less than 0.2 ppbv of 
each targeted volatile organic cornpoiind. 

Initial calibration wit11 3 standard levels plus zero-humidified air. Must use NBS 
traceable or NBSIEPA CRMs in pressurized cylinders (w/rnixture of target VOCs at 
10 ppmv in N2) as working standards dili~tcd with humid zero air. Method Section 
10.2.3.2 

Daily tune wl BFB. Must be wlin 10% of absolute abundance criteria from 
previous day, or recalibmte. 1f wlin 10%. daily calibration requires only 1 point 
standard. 

Follow daily point calibration with blank canister challange. 

4. Canister receipt procedure: Record canister sariiplc in dedicated book. Check canister 
pressure with gauge and record pressure. 

5 .  Analyze samples. Backflush nation dryer. Report results. 

6 .  Clean canisters and verify clean as per method Section 1 1. 

PNL's TO-14 Action outline: 

1 .  Locate enough laboratory space to housc canister analysis equipment. The laboratory used 
must be reasonably free of organic contaminents. Complete. 



2. Purcllase equipment nceded to pcrrorm TO- 14 successfi~lly. PNL has purchased the 
following equipnlcnt for this program: 

Hewlett Packard 597 1 GC/MS and data system. GC is also equipped with a FID. 

ENTECH Model 2000 automated VOC prcconccntrator equipped with three traps: 

I ) Glass Beads 
2) Tenax 
3) Open tuhe fi~sed silica 
This preconcentrator is also configured with RESTEK's Siljco-steel@ lines for 
efficient transfer of polar VOC's tlirougliout thc conccntrator. 

ENTECH Moclcl 201GCM autosamplcr for ambient levcl canister analysis and the 
Model 201GLM autosamplcr with loop injector for source level canister analysis. 

ENTECIT Motlel 3000 canislcr cleaning systcm cquippcd with canister heaters to 
sin~ultanco~~sly hcat (to 100 "C) clcan up to 4 canisters with humidified air. 

ENTECI-1's Modcl 4560 Dynamic Dilutcr09 and gas blending system fitted with 
mfcs covcring 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 thc itenis listed above, PNL has purchased a Balston clean air 
generator, a liniitcd nulnber of sutntna canisters to use until WHC purchases the 
bulk of the canisters for thc program, and Scott test mixtures as requested. 

3 .  Set up and validate that thc Entech systern is working properly. Tests will includc, 

QA/QC nln by thc manufaclurcr upon completed 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 interest to this progratn, a glass-head trap followed by a tenax 
trap is used for water, and C02 reinoval as opposed to the nafion dryer recommended in 
compendium method TO- 14. 

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

5 .  A set of TO- 14 standards (uncnlihrated) will be nin initially for practice. From these stored 
practice nins, the following development may be completed: 

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

test recovcry of all cornponcnts from the canister and concentration system, 

identification of any potential chromatographic interferences, 

tlie analysis of a known low (< 5 ppb) concentration of the TO-14 mixture, 

gain familiarity with entire system and software functions. 



6 .  A low level standard (<Ipph) of sclcctcd analytcs 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. However, an appropriate 'zero' lcvel must 
be recommended by the vapor tecllnical team. Until a recornmendation is made, PNL will 
use a I -ppb concentration of TO- 14 gas standard to dcterminc the zero detection limit of the 
method. 

7. Run standards to generatc precision and accuracy data. 

8.  An attempt will be made to dilutc a set of calibration standards in canisters and nin them on 
the GCIMS to crcate 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 
RFR tune will not be a priority as discussion of this particular subject with experts in tile 
field deem it an unneccesary step. A search for peak match identification will verify target 
library search capability. 

9. Run standards to generate accuracy data. 

10. PNL will receive a canistcr sample from thc waste tank (BY-104) to make test runs with. 
The objective of these test ruris will bc 

to observe analytes recovered froni the surnrna canisters which are not already a part 
of the compendium nlcthod 7'0- 14 target list, 

to check systcm background peaks (known) against any analytes observed in the 
summa canister sainple, 

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. 

Tlic follo~ving will he dotie tvirlt BCO'.F glri(kn~ce: 

1 1. Create TO-14 standards in canisters and verify capability by sending out for analysis. 

12. Clcan sample canisters and verify capability by sending out for analysis. 

13. Demonstrate a clean GCIMSICC system by analyzing clean canisters from BCO. 
Similarly, demonstrate TO- 14 capability hy analyzing BCO audit canisters. 

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

Validation of capability to analyze waste tank samples 

1 .  Continue analysis of canister samples for qualitative information. Data generated at PNL 
will be conipared with athat from OGI for consistancy. 





Appendix H 

Pacific Northwest Laboratory Work Plan for the Analysis of HEPA 
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PNJ, WORK PLAN FOR ANALYSES OF IIEPA FILTERS 

INTRODUCTION 

On December 7, 1992, the HEPA and Carbtrol filters at C-103 Tank were changed. The previous 

filter change was done on July 30, 199 1. The two charcoal filters consist of a 55-gallon drum 

filled with GA-I (charcoal saturated with phosphoric acid) and G-I (activated charcoal). Analysis . 

of the filters may provide valuablc infonnation regarding the tank hcadspace vapors, their 

interaction with tllc filtcrs, and filter emissions. Earlier analysis of C-103 vapors down-stream of 

the HEPA filter reported alkane nitriles were present. A series of nitriles from propane to heptane 

(C3- to C6-) nitrile have been reportcd (1-7). It has also been suggested that alkane nitriles may be 

degradation prod~~cts of polyurethane from the FIEPA filters (8). It is not clear whether degraded 

polyuretllane or direct tank emissions are the source of the nitriles. Analysis of the HEPA filter 

and subsequent comparison to tlle results of the analysis of the organic layer in the tank, vapors 

down-stream of the IIEPA filter, and vapors upstream of the HEPA filter may help identify the 

source of the alkane nitriles. For example, i f  alkane nitriles are present and downwind of the 

MEPA filters, but not in thc 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). It is not 

clear whether the MEPA filter acts as a reservoir for NPH from the tank. Therefore, NPF1 will be 

analyzed from the HEPA filter to estimate its concentration. 

Tributylphosphate (TBP) is a relatively non-volatile component of Hanford tank waste. It is not 

expected to be volatile enough to bc 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 IJEPA filter to determine whether the filter sorbs TBP and acts as a 

reservoir, or is passive to the prcscncc of TRP and cloes not collect this substance. 

APPROACII 

The analysis of extracts of sarnplcs will provide a fingerprint of the alkane nitriles present. The 

concentration of nitriles will be detcrnmincd by gas chromatography/mass spectrometry (GCIMS). 

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

identify typical extractable levels of these contaminants in HEPA filter material. 



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 tlie 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 

NPI-I and TBP levels as well as that of alkanc nitrilcs. 

SAMPLING 

HEPA Filter: Ideally, a cross section of tlie inlet end of thc HEPA and a cross section of the outlet 

end of the HEPA would be most valuable. Alternatively, a core sarnple taken through the HEPA 

can be used. Two core snrnples frorn thc HEPA arc required. The core samples should be placed 

in sepnratc glass, tcflon-lincd capped jars. In addition, identical samples are required from a non- 

used equivalent (preferably of tlie same lot number and kept scaled at 0 to 5OC) HEPA filter. Tile 

level of radioactivity must be determined to bc less than 0.2 pCi prior to PNL receipt of the 

samples. All radioactive samples will bc rcturned to WHC after analysis by PNL. 

CarbtroI Filter: If WHC decides to archive sub-samples from the Carbtrol filters, the following is 

recommended: From sctiematics of the Carbtrol 55-gallon dnlm 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 dcsirable. 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 recornmcnded. The core samples should be stored in separate glass, teflon-lined capped 

jars. In addition, identical samples are recornmendcd 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. Jt 

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 he 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 



(TBP) will be targeted. If the NPII levels are below 100 pprn in the solvent extract, purge and trap 

GUMS will be done on a non-extracted filter sample. If the NPH levels are above 100 ppm, then 

an alternative analysis by direct GCNS of the solvent extract will be done. Samples with grcater 
/ 

than 100 ppm NPH cannot bc analyzed by purge and trap GCIMS due to interference by NPH. 
Components other than NPII, TBP, and alkane nitriles, but detected by GC/MS will be tentatively 

identified by the comparison with that of tlle Inass spectral library, and classical mass spectral 

interpretation. It should be noted that HEPA filter and Carbtrol filters were not designed for 

chemical analysis. Extractable organics are probably present in new, non-used filters. Therefore, 

new, non-used filters preferably of tile same size and lot number of the exposed filters are required 

for analysis coliiparison. 
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#b Qs Battelle 

del-ry Oshot-nc! 
blest 1 ~ ~ g l ~ o i l s  r, Ilan f 01-d Colapany 
P .  0. [lox 1370 
I l l 1 1  a  A 99352 

Dear Jerry : 

Enclosed i s  a copy of llir! I'III. r.esrrlls from T'liase O H A L T  samples tha t  WllC 
provided i n  me ttianol . I.le itnalyzecl llienl us I rig GCItlS. A1 1 the  per1 i nenl  
data and tabu1 a  led  resrll 1.s a r e  allaclietl .  

We need l o  polnt  0111.. I i n ~ t s v ~ r .  tha t  or~t- r e s u l t s  a r e  Incon~ple le .  He Wl-e 
not PI-ovicietl rvl tli the  re1 ,il lonslilp between llre amount of a i  I- sampled atld. 
;lie l e v e l s  of ana ly les  i n  1 . 1 1 ~  sample. In adrlll.lon. the  descripl.lons o f  
lhe  samples i n  llie l a b l e  v/l~lcli we provided in  !.he Ititrocluctlon was 
ct-ealed from a telephone conversitl ion w l  111 WIIC s l a f  f rather- than a 
WI-i t ten docrlment.. I t  I s  cl~re 1.0 t l ~ o s e  ~ ~ n c e r t . a l n t . i e s  tl- at we have been 
11nai ) l~  t o  pi-ovidc! a  conci~cr  1al)le fndlcal.inq llir! l e v s l s  of 111s varic~lrs 
cons t l  l l l ~ n l s  in  I.lle tank vapt31.. Tliereforr! l l ~ e  descr  l p l  lons need carefrr l  
I-evlew by your sl.af f . O n c ~  I.l~ey I I ~ O V I C ~ F !  [.lie d; \ la  and a s s l g n m ~ n t s .  yo11 
t r i l l  need t o  r e c a l c r ~ l a l e  tlir! val~ues for  tlie concentra l ions  of v;lpor 
cons t i  l u e n l s .  Re1 f a l ~ l e  resul  t s  can be oblained by c o r r e c t i n g  a n y  
poss ib le  e r r o r s  111 the 1-ible includerl in  tlie in11-ocluction and applying 
tlie values I n  Table il and th?  col ' recl ion f a c t o r s  from youl- s t a f f .  
Thet-efol-B. as  we tiavr! aqt-eed. I;lie f lnal a ~ i a l y l l c a l  chemisl.ry I-eporl w i  1 1  
hc! issued l)y your s l i t f f  trslticj l l i ls  PHL da la  co~rpled w i l l i  tllr! \IIIC dnla  
addressed above. 

fot- yout- c o n s i d e r a t i o n ,  1 srlc~gesl l h a l  the f lnal r e p a r l  be co-aullir~t.ed 
by your s t a f  f and orrrs. Co-arlll~nl-ed I -epo1 .1~  Ilave been pub1 lsliecf by 
s t a f f  meml)ers from our I -especl ive  Tank S a f e l y  Pro,iects a s  p a r t  of lllo 
over-all team e f f o r t .  This i s  j u s t  a  s ~ ~ g g e s l i o n  on our p a r t  and. 



. . Pliasr! Zero tl;rl t h n a l y s l s  
o f  Vol,i t 1 1  e Ile;\dspace Gases  
Samples  from b1111: S t o r a g e  
Tank 211-C-103  

I ) r . e l ~ a ~ - e d  for- 
bIcs t I ngl~ousc! Ilanford Company 

Pac  l f l c Hor thwes t Laboratory  
R l c h l a n d .  blashl ngton 9 9 3 5 3  



~ l l j  s i s a report 0: I - ~ S U I  IS from gas c l ~ r o m a t o g l . ~ l l ~ t ~ y / m ~ s s  spec t I-ome11-y 

( C C I t I S )  anal  ys l s o f  Ilobl le Anl~lyLical I.ahol-,~tor-y 1l.ap (1lAl.T) s;lmples obtalned 

from Tank 103C durlng Phase Zero of tlir! Ilanfol-(I Vapor Proqram. Phase Zvl'o 1s 

a tri,ll sampling and trf.11 an,llysls of the vapor from Tank 103C to get 
samplIng/analysls experience and prellmlnary component Identlflcatlon. 

Because the mar~llold set-up at tlie tank dirt-lng Phase Zero does not a1 low a 

representattve samples to be obtained from the tank I~eadspace. t11e smnple is 

not meant for accurate clld~'actet-lzation. 111~ prlr-pose o f  Plldse Zero Is t o  

identify potentlal sampltng and analyllcal concerns before candidate 

techniques are evalua te t l .  Tlie sample Inventory Is tabulated below. Analyses 

included direct GCIIIS for vol~ilile and seml-volalile organic compounrls. aurl 

direct GCIIIS for ammonla. The IlALT system was designed by MllC and Is not 

dlscussed in this report1 . A1 1 concentrations are I-eportetl for the mell~anol 

extract solutions and not lhr! villlor. In orrJer to calculate concentrations 1 1 1  

the headspace. the I l A L T  a I r -  sampl i ng- vol ume and 1I)e melhanol - r I nsp- volume must 
he obtalned lrom the l lhl' l  personnel at bI1IC. 

C103-010-lAl Ilep 1 . Trap 2 
C103-810-2A1 R r q ~  1 .Trap 1 
C103-I31O-SAl Rep 1 . Blank 
C103-811-1A2 Rep 2. Trap 2 
C103-011-2hZ Rep 2.Trap 1 
C103-011-SA2 Rep 2, Olank 
C103-720-fl Carbatrol. Trap 1 
C103-720-Dl Carbatrol. Trap 2 
ClO3-720-013 Carbatrol , Blank 

The above descript Ions of the WllC samples were obtalned by telephone 
conversatlon with Cot~rtney Jones of W I I C .  The letters and numbers after 
the last hyphen In the above HHC Identlflcatlons are referred In 
subsequent tab1 es . 

SAIIPLE PREPARATION 

The cryogenic samples were recelved In 40 ml glass vlals wlth Teflon@- 

llned caps from UllC on August 13, 1932. Samples were stored at d°C + / -  2°C 

prlor to analysis. Samp'le identifications were recorded In Battelle Pacific 



Nortliwes t Laboratory notebook d 54020. A 1  1 s!rbsec~l~enl, 1 nfor'ma t lon wds 
recorded In ttils notehook. S11mp1 es we1.e analyznd ,IS 1.acelvecl wl th no sample 

prep~r~tlon. 

CCIIIS analyses of tile c~-yoc~cnI c traps was achl eved by fol lowlnfl 

procedure PfIL-hLO-334. Analys l s w a s  achIeve(l 11s lng tlie dl r'ect In.lect Ion C;C/fIS 

metllod. Different GC condilions WPI-C used for vol~tile/semlvolatile analysls 

than for the ammonia analysls. Tentdtlve ldcntiflcallon of r~nknowns was 

accomplished uslng mliss spect.1-a1 InLc~'pretatiorl and comparison of mass spectra 

from the E P A I H I S T  I lbrary of mass spec1t.a. The 111~51330/5370 GCfIIS used for lhe 

analyses 1s In Lab OB of tlie 329 bt~lldlny. The ammonla was guantltated uslng 

the external standard metliod uslng a three poitit callbratlon curve. The 
volatilelseml -vol at1 le ot.ganlcs were quanti tated using certl fled internal 

statidarcls uslng tlir! extl-acted I)IISP lon clirornatograph of each targeted anillyte. 

Non-targeted analytes were tentatively quantitated uslng the Internal standard 

method and the relatlve response factor (RRf) of eltlier acetone or tridecane. 

The choice between acetone or tridecane was based on the structure of the 

compound in question. for example. tlie alkaneni tt-lles were quantl tated uslnq 

trldecane because of tliel I. long a1 kane backbone. and butanal was quanti tated 

uslnq acetone because o f  Its carbonyl group. 

The OAlOC procedures described In PIIL-ALO-334 were followed. instrument 

blanks. tunelmass callbratlon. Internal standards. callbratlon. and 

callbratlon check samples were all met. Thls report does not address the 

elf iciency of the 1lALT sampl i ng sys tem technlqrre. 

DATA 

The G C / t I S  raw data were arctilved on a magnetic storage tape hs permanent 

storage and 1s located In Lab 00 o f  the 329 bulldlng. Hard copy output data 
whlch lnclude several paqes o f  Ion cl~romatoqran~s. mass spectra. 

cal ibrstlonlquanti Lallon data. and 1 lbrary-searched spectra are stored In the 



GC/t1S flle cablnet locatecl l n  room 2 o f  the 323 Ortlldlng. In thls report. tlie 

final quantltation table; ~ I N I  only per-tlnent infot'mcltlon are Included. Data 

are also malntalned In 1,iboratory Record Oook (LRO) I/ DNW-5482. 

RESULTS AND CONCLUSIOtiS 

Tables 1 and 2 show tlie CC/tIS results for volatl l ~ s  and semlvoldtile 

organlcs will le Table 3 shovrs tlle resnl ts lor ammonla. Undecane. ethanol. 

methylene chlorlde. and d l m e t h y l t l l ~ n e t l ~ o x y s l l a n e  were detected in all tllc! HALT 

samples. Slnce theli. concentr-atlons are simi lar lor Trap 111. lrap I2. and tlie 
fleld Olank. they are probably at-tl facts from the sampl lng procedure. Trap fl1 

samples from 810 and 011 (UC103-010-2A1 and 8C103-811-2/12) contained ammonla 

and s lgni f l cant amounts of or-ganlc compounds. tlormal Paraf lln llydrocarhon 

(NPII) was the maln conslltuent. HPII consist of n-C11. n-C12. n-C13, n - C 1 4 ,  

and n-C15. Outanol was the other major constl tuent In these samples. Some 

unldentlflable alkanes and alkenes were also found In addltlon to a serles of 

normal alkanenltrlles. Normal alkanenltriles were prevlously reported at 

trace levels ln Tank 103C by Lucke and Campbell ( 1330)~. Ouantitative results 

were provlded for target analytes and compounds determlned by mass 

spectrometry. Non-targeted analytes qr~antltatlve results are to be used as a n  
estlmate only. Estimated levels of non-targeted analytes are potentlally less 

accurate than targeted analytes . 
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O~lant l t a t  1 on Sprealdstieet Resul ts. 

Se1 e c l e d  Ctirornatograms 

S e l e c t e d  llass Spectra 



.\ Components 1dinti.f Led usinq GC/nS ) 
I Sample Number 

[ 1 1 1  3.1 0l~ethylene chloride !TIC vs RRF Ok!K 

Pk 3 Ret  Time Corn~onent Quant  Nota 1 81 EL1 F1 11 A I  2 A 1  S A I ] ~  ~2 2 ~ 2  SA 

U 1 21 3.50l~utadiene ITIC v s  RRF C13 
-J 

131 6.1 118utanal 1T1C vs 3 R F  C:3 
1 dl 5.95~0imethvld imethoxvsi lan~l~ot  Ouant 
151 9.1 21~wttanenitri ie (TIC vs 9 R F  C13 
1 61 9.a6l~e:hvlbutvlketone TIC v s  9 R F  C13 
1 71 1 0 - 1 1 column bleed Not Quan t 
1 81 11 .a Hexanenitrile /TIC vs R R F  C13 
191 12.3 C7 or C8 ketone (TIC vs RRF C 13 
20 13.8 C7 or C8 ketone ITlC vs RRF C13 
2 1 13.9 Heotaneniltrile lTlC vs 3RF C13 
2 2  14.3 C7 or CB ketone ITIC vs FlRF C13 

11 2.52l~cetone Ilon 63 I I 1 I 
2 5.201 1 -8utanol (fon 41 1 1 1  

1 231 20.7 ISiloxane !TIC vs R R F  C13 

X 

3 

2 41 22.7 l ~ i l oxane  (TIC vs R R F  C13 
2 51 25.1 lsiloxane (TIC vs RRF C13 

I 1 X !  

41 16.5 l~ndecane llon 57 I X I  X !  X I  X I  X I  X I  X I  X I  X :  

Minor alkanes and alkenes were not assigned numbers. See chromatograms. 
Pgaks 11.8 were identified and quanlified using authentic standards. See text. 
'Peak P9, which was acetonitrile, is not listed in this laole because it was only found in the standards. 
Peaks $10-25 were :entatively identified by MS. Quantitation was astimated using a response factor :rom a dilferient standard. 

X I 1 X t  + 

I l l !  6.4313enzene llon 78 I I 

51 18.1 loodecane llon 57 1 1 1  

I 

1 X I  I I X I  



-- .--- .------ I i l esu l ls  ill mg/L* 1 ------.--- 
7 2 3 8 1 0  81  1  . -- - 

Pk # Cornponerit I n l  ~ l . 1  ~1 1 1 ~ 1  2 ~ 1  ~ ~ 1 1 1 ~ 2 2 ~ 2 ~ ~ 2  
t I I I I I ~ A  I 1 I ~ n l  

I - 
5 -- 
G 
7 
8 
- - 

1 0 - 
1  1 -_ 
1 2  - 
1 3 -- 
1 5  
1 6  
1 8 
1 9  - 
20 
2  1 -- 
2 2  
23 - 
2 4  - 
25 

Poaks # I -8  woro quantiliocj using aulllnnlic standards and Internal standard. 

Poaks #9, 14. 17. and niinor alkanes and alkonns wore not qunnlifiad. 
Paaks 110-25 wnro qvnntilintl using n responss factor from a different standard. 

'Concontralion of tho niotlianol nxlracls. FJol 1110 concenlrallon of the lank headspace. 
"NPII is nornial parallin trydrocarbons. Sum of peaks 4 through 0. 

unuecane -- 
Dodecallo --- _ 
Tridccanc 

_ _ _ _ _ . - - _ _ - -  

-------.-- Tctradfxarle 

Penladccaric ____ 
NPt l  T O T ~ ~ "  -- 
Etliatlol --.- _ 
Mettiylcne c l~ lor idc - _ _  ___ - -  
Ouladietic --- 
Elutanal -- 
Pcntancn i l r i l c  _ 
Melhylbutylkctor~c? 

l lexaneriitr i le 

C7 or CO kelorie 
---A 

C7 or CB kelonr, 
~ l a n o r l i l l r ~  

C7 or CO ketone 
Siloxane --- 
Siloxane -- 
Siloxane 

1.0 __ 

-___ 
1.6 
7 3  ___ 
1 7 6  - 

- 
- -  

-.-- 

. - 

-- 
- 
_ 
2.4 -_ 
57 -__ 
147 - 

- 

_ _ _ - _ I I _ - - - - - -  

--- 

L.c - 
. _ _ _ _ - -  

-- 
__ 
2.2 ---- 
5 8  _ ____ 
144 - 

- 

L.L _- 

-- 
- 
- 
2.2 _-- 
5 1  - 
133 -- 

_ - -  
- 

_ _ -  

4.6 
7.7 
2.6 

3 5  --- 
286  
379 
_C 

5 9  --- 
1.2 --- 
763 - -  
9 1  

-A- 

136 -- 
0.0 
2.6 
1.1 
1.5 
1.2 
1.6 - - - - - -  
2.1 ---------- 
1.7 --------- 
0.9 ---- 

--------- 
11.7 --------- 
4.7 

r . r  - 
----- 

- 
- 
2.2 -- 
53 -- 
126 - 

- 

c.v - 

- . -  

- 
- 
2.0 
54 - 
125 - 

- 
------- 

2.6 
1.5 

r a  --- 
262 
3 10 
1 0 --- 
0.9 
64 1 - .  

63  --- 
130 - 

--- 
3.2 -- 
0.2 

1.5 --- 
1.6 
1.8 
I .O 
1 . I  --- 
1.1 
1.5 

G.U --- 
-- 
- 
- 
---- 
2.3 -- 
5 5  -- 
122 -- 

-- 



I"" 
I ln~~t~onin  Conccrl if-a liu11 il t  h11k 
C 1 0 3  Pltnsc (7 Mnl. T [ I (  11-ncIs 

-.-- 

WI IC ID MALT 1 0  rng l l - '  

C 103-728-F 1 Carbalrol Trap 1 
C 103-728-8 1 Carnblrol Trap 2 
C 103-728-DL1 Ririsc Blk 

C103-010-2A1 nep I/Tr;lp 1 190 
C103-010-IA1 Rep !/Trap 2 - 
CI03-810-SA1 Rinse B11( - 

C103-81 1 -2A2 Rep 2fTrap 1 130 
C103-81 1-1A2 Rep 2rTrap 2 
C 103-8 I I -SA2 Rinse B11( 

- Below cletection lirriit of Itla arialysis tnolliod (20 rny/L) 
' Concentralion of the mellianol exlracls. Not the concentralion of the tank headspace. 



I - N113 Results for tlte Artalysls o f  t l ~ o  C103 Sarrtplos 
I 

I 
I 

Satnple Area Conc (M) rnglrnL 
I 810 2 A I  9759222 0.01 1 0.19 



Compound 
Acelone 
1 -Butanol 

Benzene 

Undecano 
Dodecano 
Tridecane 
Tetradecano 
Penladecarie 
NP1.I Total 

Peak # - '  Time 
I 
2 

3 

4 1 G.6 
5 
G 
7 
0 

n c s ~ l t  
t ld  

rid 

nd 

1.58 
n d 
n d 
nd 
rid 

1.58 

lnlsrnal Slandard of Benzene d5 TIC 
Conc. Areas 

Benzene dG TIC 300.00 1.55E 100 
RRF Acetone 0.48 
RnF  Tridocane 15.6 

\ 

.I Resulfs of Analylss Tenlalively Idonlilied usirlg GC/MS 
Tentallve Id. Peak # Tlrne nesult RIlF 
Etlianol 1 0  2.3 72.86 0.48 
Metliylene Cliloride 1 1  3.1 175.G5 0.48 

Areas used for above Area 
Ethanol 1 0  2.3 18061978 
Methylene Chloride 1 1  3.1 43551035 



All concetrations in mg/L 

Target Analyto L'csults 

Cornpoutid 
Acetone 
1 -Butan01 

Benzene 

Undecane 
Dodecanc 
Tridecane 
Telradecane 
Penladecane 
NPtl Tolal 

Peak #. ' Tlrne 
I 
2 

3 
4 l G . G  
5 
G 
7 
13 

lnlornal Slandard of Benzeno dG TIC 
Conc. Areas 

Benzene d6 TIC 300.00 1 . W E  100 
RRF Acelono 0.4 8 
R R F  Tridecane 15.G 

Resulls o l  ArlalyIos Tentatively Idcnlilied using GC/MS 
Tentative Id. Peak Time nesult RRF 
Ellianol 1 0  2.3 57.4 1 0.40 
Melhyleno Clilorlde 1 1  3.1 146.110 0.1 11 

Areas used lor above Area 
Etltanol 1 C 2.3 17058960 
Melhylene Chloride 1 1  3.1 43624799 



I Target Analyto Resulls 
I 

I 
I 

Compound 
I Acelonc 
I 
I 1 -Butan01 
I 
I Bcnzcne 
I 
I Unclecane 

Dodecane 
I 
I 
I Tridecane 
I 
I '  

Te tradecano 
I Penladecane 
I NPt4 Total 

Peak # - ' Tirne 
1 
2 

I 
I 

lnlernal Standard ot Benzene dG TIC 
I Conc. Areas  
I 
I Benzene dG TIC 300.00 1 .OBE I 08 
I 
I 

R R F  Acetone 0.4 0 
I RRF Tridecano 15.6 

I : nssults ot Analyles Tentatively Idertliliod using GUMS 
I .. 

Tentative Id. Peak f l  T i m e  Result RRF 
E(lrano1 1 0  2.3 57.63 0.48 
Mellrylene Cl~loride I I 3.1 113.95 0.1 0 

Areas used for above Area 
Ethanol 1 0  2.3 17341758 
Metllyleno Chloride 1 1  3.1 13319681  



C103 810 1A1 

All concclrations in n~g/L 

Targel Analyto Resulls 

Compouncl 
Acelone 
1 -6utanol 

Benzene 

Undecane 
Dodecane 
Tridecane 
Tetradecane 
Pentadocane 
EIPt I Total 

Peak #' Time 
1 
2 

3 

4 1 G . G  
5 
6 
7 
8 

n ~ s u l t  
nd 
ntl 

nd 

2.23 
ncl 
nd 
ncl 
nd 

2.23 

lnlernal Standard ol Benzerle dG TIC 
Conc. Areas 

Benzene d6 TIC 300.00 2.00E108 
R R F  Acetone 0.40 
R R F  Tridecane 15.6 

Results of Analytss Tenlativoly ldonlilied using GC/MS 
Tentative Id. Peak # Tlme nesul t  RnF 
Etl~anol 10  2.3 51.1 1 0.1 8 
Metliylene Chloride 1 1  3.1 133.29 0.4 8 
Siloxane 2 3  20.7 4.57 15.6 
Siloxane 24 22.7 7.7 4 15.6 
Siloxane 2 2  25.1 2.57 15.6 

Areas used for above Area 
Ethanol 10  2.3 16333916 
Methylene Chloride 11 3.1 42596984 
Siloxane 2 3  20.7 47442476 
Siloxane 2 4 22.7 8 0 1  15 185 
Slloxane 25  25.1 26686620 



I Compourld Peak # '  

I Acetone 1 

I 
I -Butan01 2 

I Bet~zone 3 

Undecarle 
Dodecane 
Tridecane 
Telradccane 
Penladecane 
NPti Total 

nesult  
33.98 
0 1.30 

nd 
30.51 
205.50 
379.00 
59.20 manual calculalion 
1.19 

763.40 

I 

I 
Irllernal Standard 01 Benzene dG TIC 

Conc. Areas 
I Benzcrle dG TIC 300.00 2.OGE 108 
I R R F  Acelone 0.10 
I RRF Tridecano 15.6 

I :1 Resulls 01 Analyles Tenfnlivoly Idonliliod usirlg GC/MS 
Tentative Id. Peak # Tlrne Result 
Ell~anol 10 2.3 91.31 
Mcthylene Chlorldo 1 1  3.1 135.85 
Buladiene 12 3.6 0.8 1 
Butanal 13 4.15 2.6 1 
Pentanenitrile 15 9.1 1.06 
methylbutyl ketone 1 C 9.7 1.45 
Hexanenitrile I 8 11.8 1.22 
C7 or CO ketone 19 12.3 1.61 
C7 or C8 ketone 2 0 13.7 2.09 
I-leptanenitrile 2 1 13.9 1.69 
C7 or C8 kelono 2 2 14.3 0.94 
Siloxane 2 4 22.7 8.65 
Siloxane 2 5 25.1 4.69 



Areas used for above 
Elhanol 
Mell~ylane Cliloridr! 
Buladiene 
Butanal 
Penlanenilrile 
rnelliylbuIyl ketone 
I-lexanenilrile 
C7 or C0 ketone 
C7 or GO kelone 
Cloptanenitrilr? 
C7 or CO ketone 
Siloxane 
Siloxane 

A r e a  
3008226.3 
44754958 
0620473 

27934069 Strrn of 4.1 arid 4.2 peak 
1.14E.107 
15563565 
13062343 
1725249 1 
2235334 1 
18079235 
10069930 
926 10739 
50234452 



All concolralions in rrrg/L 

Target Analylo Results 

Compourld 
Acelorw 
1 -Butan01 

Benzene 

, Undecane 
Dodecane 

' Tridecane 
Tetradecar~o 

. Pentadecano 
NPti Total 

Peak U -  Tirrie Result 
I nd 
2 n d 

3 1ltI 

1 1 G . G  2.16 
5 nd 
G nd 
7 nd 
(1 tltI 

2.1 6 

lnlernal Sfandard of Benzane dG TIC 
Conc. Areas 

Benzene d6 TIC 300.00 1 .8f3Er 08 
RRF Acetone 0.40 
R R F  Tridecane 15.6 

) Resulls ot Analyles Tenfatively Ider~lilisd using G C / M  
Ter~tatlve Id. Peak # Time Result nnF 
Ethanol 1 0  2.3 53.3% 0.4 8 
Metllylane Cl~loride 1 1  3.1 125.76 0.48 

Areas used for above Area 
Ethanol 1 0  2.3 16021521 
Methy lene Chlorido 1 1  3.1 37786069 



Targel Analyls Resulls 

Compound Peak # '  Tlmc nesul  t 
Acetono 1 nd 
I -Bulanol 2 n d 
Benzene 3 nd 
Undecane 4 16.6 2.02 
Dodecane 5 nd 
Tridecano G nd 
Telradecarie 
Penladecane 
NPH Total 

Internal Slandard ol BQ~ZOIJQ dG TIC 
Conc. Areas 

Benzene clG TIC 300.00 1 .08E+013 
RRF Acetono 0.4 13 
RRF Tridecano 15.6 

) Resulls of Analyles Tenlalivoly lderilified using GUMS 
Tentative Id. Peak # T l m e  Result FIRF 
Ethanol 10 2.3 54 .OO 0.48 
Melhylene Clilorlde 1 1  3.1 124.58 0.1 8 
Siloxane 24 22.7 2.55 15.6 
Siloxane 25 25.1 1.45 15.6 

Areas used for above Area 
Elhanol 10 2.3 16223700 
Meltiylene Chloride 1 1  3.1 37431553 
Siloxane 2 4 22.7 24887132 
Siloxane 25 25.1 14187227 



C103 811 2A2 

All concetrslions in mg/L 

Targol Analyto Results 

Compound 
Acclonc 
I -Bulanol 
Benzene 

Undecarie 
Dodecanc 
Tridecane 
Tetradccnno 
Penladecane 
NPH Tolal 

Peak # '  Time 
1 2.5 
2 G.2 

3 

4 lG.G 
5 10.1 
G 18.2 
7 19.5 
8 20.1 

ltllernal Standard ol Benzene dG TIC 
Conc. Areas 

Benzene dG TIC 300.00 1.54E I 08 
RRF Acetone 0.413 
R R ~  Tridocane 15.6 

i nesults of Analytes 
Tentallve Id. 
Elhanol 
Mell~ylene Chloride 
Butanal 
Pentanenitrile 
Hexanenitrile 
C7 or C8 ketone 
C7 or C8 ketone 
Heptanenilrile 
C7 or C8 ketone 
Siloxane 
Siloxane 

Tentalivoly 
Peak # 

1 0  
1 1  
13 
15 
18 
1 9  
20 
2 1 
2 2 
2 4 
2 5  

Identilied using GC/MS 
Tlrne Result 

2.3 62.65 
3.1 130.30 

4.15 3.15 
9.1 0.1 7 

11.8 1.47 
12.3 1.55 
13.7 1.81 
13.9 1.79 
14.3 1.10 
22.7 1.42 
25.1 1.51 



Arcas used for above 
Ethanol 
Melliylene Cliloridc 
Bulnnal 
Penlancnilrile 
I-lexanenilrilo 
C7 or CU ketone 
C7 or CU kclono 
I-Ieplanenilrile 
C7 or CU kclone 
Siloxanc 
Siloxana 



All concolralions in n?g/L 

Targel Analyls Results 

Compound 
Acetone 
1 -Bu t.anol 

Benzene 

Undecar~e 
Dodecano 
Tridecane 
Totradecane 
Perltadecarle 
NPti Total 

Peak 11 - Tlme 
1 
2 

Infernal Siarlciard of Denzene dG TIC 
conc. 

Benzene d6 TIC 300.00 
RRF Acetone 0.4 U 
RnF Tridecane 15.6 

nrl 

2.34 
nd 
n d 
nd 

Areas 
1.7GE.108 

) Results at  Analyles Tenlalivoly ldet~iitiod using GC/MS 
Tentative Id. Peak # Tlrne Result f?RF 
Ethanol 10 2.3 55.23 0.48 
Metliylene Cliloride 1 1  3.1 122.30 0.40 

Areas used for above 
Ethanol 
Methylene Chloride 

Area 
2.3 15531922 
3.1 34397603 



Callbrallon Check 1:10 Standard - 
Treating Standard data as if it wore a sar~iple 
All concotratior~s in mg/L 

Target Analyto nosillls 

Compound 
Acetone 
1 -Butanol 

Benzene 

Undecane 
Dodecane 
Tridecan e 
Totradecane 
Penladecano 
NPtl Total 

Peak #' Tlt i i e  Result 
1 2.5 240.50 
2 6.2 28 1 .110 

3 G.5 27 1.40 

4 1 C.G 2.02 
5 I 8.1 124.30 
G 19.5 300 .OO 
7 20.8 280.110 
8 22.1 14.98 

730.1 0 

lnterrlal Slandard of Benzene dG TIC 
Conc. Areas  

Benzene dG TIC 300.00 3.59E 1-00 
RRF Acetone 0.4 8 
RRF Tridecane 15.G 

~ e s u l t s  of Analytes Tentatively Idenlilied usirlg GC/AIS 
Tentative Id. Peak # Tlnie nesul t  IItlF 
Nono Noted 



T y p i c a l  Chromatograph o f  Trap 2 and B lanks  



Trap 1. C103-811 2A2 



T r a p  1. C108-810-2A1 
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Wiley MS Library Match for Butanal Corresponding to a Peak 
a t  4.084 min in Sample C-103 810 0Al (Library Spectrum - Lower Graph) 

4 

Scan 90 ( 4 . 1 3 0 1  m t n )  o f  D n T f V : C H I B R 0 9 R . D  
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Upper - Hexanenitrile in C-103 810 2A1 

Lower - Library Spectrum 

S c a n  1 3 0  (11.761 m ~ n )  o f  Df'\TR2:C1418R09R.D 
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