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FOREWORD

A test planning directive to conduct the OB/OD test in support of U.S. Army Armament, Munitions
and Chemical Command (AMCCOM) was issued by U.S. Army Test and Evaluation Command
(TECOM) on 28 April 1988'. A Technical Steering Committee Symposium was convened in July
1988. The requirement for identifying and quantifying emissions from the open detonation of
explosives and open burning of propellants was discussed in detail by authorities from throughout
the military, academic, and commercial communities. Conclusions and recommendations developed
during the symposium are reported in proceedings of the symposium?. A series of TNT detonations
and propellant burns were characterized in 2 BarigBox (chamber) in December 1988 and January
1989 for the purpose of developing methodology and technology for large scale detonations and
burns in the field. The field tests took place in 1989 and 1990 and are reported in two volumes.

Volume 1. A summary which describes the planning phase, the conduct of trials, sample analyses

and results, and the conclusions and recommendations. It is useful for those who need only a

quick review (executive summary) and those who need a detailed description of the conduct and
results of the Field Tests Phases A, B, and C.

%
Volume 2, Part A. A stand-alone document which covers the quality assurance and quality
control procedures, the blind spiking of samples, the on site challenges of equipment and
personnel, the conclusions, and the recommendations.

- aa

Volume 2, Part B. The quality assurance (QA) program plan which was developed specifically
to support phase "C" field testing. While directed to phase "C" testing, it also represents the
procedures and techniques and QA philosophies which were used during OB/OD field testing
phases "A" and "B* and is based on experience gained during these two carlier field tests.

'Letter, AMSTE-TA-F, Headquarters, US. Army Test and Evaluation Command, Aberdeea
Proving Ground, Maryland, 20 April 1988, subject: Test Planning Directive for Special Study of
Open Bumning/Open Detonation (OB/OD), Phase I, TECOM Project No 2-C0O-210-000-017.

*Proceedings of the Technical Steering Committee Symposizm 6-8 july 1988, Headquarters, United
States Army Armament, Munitions and Chemical Command, Rock Island, Hlinois, August 1991.
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Letters of instruction have been removed from the test design plan to avoid duplication of material
contained in Appendix B, Letters of Instruction, of this volume.
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TEST DESIGN PLAN
FOR THE
IDENTIFICATION AND QUANTIFICATION OF
PRODUCTS AND RESIDUES
FROM THE OPEN BURNING/OPEN DETONATION
OF

INT, COMPOSITION "B", EXPLOSIVE "D", RDX,

AND PROPELLANTS

(FIFLD TEST PHASE "C")

Prepared By

U.S. ARMY ARMAMENT, MUNITIONS
AND CHEMICAL COMMAND

Demilitarization and Technology Branch
ROCK ISLAND, IL 61229-6000

APRIL 1990
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isposition Instructions

Destroy this plan when no longer needed. Do not return to the originater.

rade Names Stateme

The use of trade names in this document does not constitute an official endorsement or
approval of the use of such commercial hardware or software. This document may not be ¢iz -+

for purpose of advertisement.
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1.1 Objective.

The objective of this study is to identify and quantify the products and residues emitted to the
air ard to the soil from bulk 2,4,6-trinitrotoluene (TNT), Composition *B", Explosive D", and
RDX explosives, propellant manufacturing residue (PMR), and ammonium perchlorate (AP)
during Open Burning/Open Detonation (OB/OD) operations. The data obtained from this
study is needed to support environmental assessments and other documentation required under
the Clean Air Act (CAA), Resource Conservation and Recovery Act (RCRA), Clean Water Act

(CWA), and other federal and state environmental statutes and regulations.

1.2 Test Concept

1.2.1 Subtests To Be Performed

1.2.1.1 Subtests. Subtests to be performed within the OB/OD Fixed Wing Aircraft (FWAC)

Phase C test program are listed in Table 1 and include:

1.2.1.1.1  Open burning of PMR and AP.

1.2.1.12  Open detonation of bulk TNT, Composition "B, Explosive "D*, and RDX explosives

by conventional protocol.

A-6




1.2.1.1.3 Suspended detonation of bulk TNT.

1.2.1.1.4 Buried detonation of bulk TNT by coaventional protocol.

12.1.2 Schedule.

Field testing will begin 30 July 1990 and will continue until this phase of the OB/OD test is

completed.

1.2.2 Test and Evaluation Personnel Participation.

Testing, analysis, and reporting will be conducted by Dugway Proving Ground (D ) personnel

(including DPG contractors), and other contracted personnei.

1.2.3 Operations Security.

This test will not involve classified material, techniques, or information. Operations Security

(OPSEC) sensitivity will be evaluated in accordance with (IAW) the provisions of Army

Regulation (AR) 530-1 ( Appendix D Reference 1).
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Table 1 Field Test Phase C Tentative Test Matrix
e e g = ————Q___._l'
Number Type of Trial Configuration Material Amount (lIb)
1 oB® Surface Manufacturing Residue 7,300 x 2
2 OB Surface Ammonium Perchlorate 7,300x 2
3 oD’ Surface TNT 2,000x 3
4 oD Surface TNT 2,000x 3
5 oD Surface RDX 2,000x 3
6 oD Surface RDX 2,000x 3
7 oD Surface Explosive "D" 2,000x 3
8 oD Surface Explosive "D" 2,000x 3
9 oD Surface Composition "B" 2,000x 3
10 oD Surface Composition "B" 2,000x 3
11 oD Suspended  TNT 2,000x 3
12 oD Suspended  TNT 2,000x3
13 OD Buried TNT 2,000x3
14 oD Buried TNT 2,000x 3
15* oD Surface RDX 2,000x 3
16* oD Surface Explosive "D" : 2,00Cx3
. A oD Surface Coraposition “B" 2000x 3
} i8* oD Surface TNT 2,000x3
* Fo. sod accumulation stu*ies only; no airccaft sampling
* Open Burn
® Oper Detonation
s F—g =— -~ == - )

1.2.4 National Environmental Polizy Act Process.

All testing is to b= conducted within DPG bounuaries and within the provisicns of the DFG
Instaliation ®nvironmental Assessmert. The Environmental “ssessmant for Open
Burning/Open Daionation testing at DPG Z:bruary 1989) (Appendix D, Reference 2), citing
the appropriate categorical exclusion, has bucn filed. Special test permits, if necessaiv will be
obiained prior to initiation of testing. 1he proposed test program will be evaluated against the

requirements o AR 200-2 (Appendix D, Referenc. 3).
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1.2.5 Safety and Health.

Special consideration must be given to the quantities of explosives and propellants which will be
burned or detonated during this test to ensure that personnel and physical assets are not
endangered. Procedures delineated in applicable Depot Maintenance Work Requirements
(DMWRs) should be followed when testing with conventional techniques. Army Materiel
Command Regulation (AMC-R) 385-100 (Appendix D, Reference 4) applies when testing with
techniques not covered by existing DMWRs or Standard Operating Procedures (SOPs). Special
consideration must also be given to the FWAC sampling platform that is expected to encounter

turbulence, low visibility, and airborne particulate and emissions.

1.2.6 Test Residue.

Should any test residue be classified as hazardous waste, it will be handled and disposed of IA'V
AR 42047 (Appendix D, Reference 5), DPG Regulation 420-10 (Appendix D, Reference 6), and

other existing regulations.

1.2.7 Statistical Design

12.7.1 The OB/OD Phase C program is designed to provide a minimum of two surface
detonation trials of each explosive material TNT, RDX, Explosive “D”, and Composition "B".
Some additional configurations, suspended and buried, are planned for TNT with a minimum of
two trials. The design and planned sampling will provide data to identify and quantify the

amount of analytes produced. The number of data points from the airborne cloud will vary
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depending upon the number of passes through the cloud that can be accomplished on each
detonation and the composition of extract to maximize detection of analytes. Soil sampling and

fallout data will be collected on each detonation.

1.2.7.2 Only one trial set of each burn material, PMR and AP, are planned. The sampling

planned will provide data to identify and quantify the amount of analyte produced.

1.3 Material Description

1.3.1 Burn Material.

The propellants will be obtained from various Naval sources and are indicative of current and

future demilitarization assets.

1.3.2 Detonation Material.

These will be drawn from existing accountable stocks and will be representative of the overall

demilitarization inventory.

1.3.3 Containers and Packaging Materials.

All packing material will be removed {-om the propellants and detonation materials. These
containers and any other packaging materials will be evacuated from test areas prior to burning

or detonation, or will be otherwise secured to ensure that none is consumed by the open burning
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or open detonation operations.

1.4 Sampling and Analysis

1.4.1 Target Analytes.

Gaseous and inorganic compounds and particulates targeted for analysis are shown in Table 2.

Metals and elements targeted for analysis are shown in Table 3. Table 4 lists the volatile

organics and Table § lists the semi-volatile organics targeted for analysis.
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Table 2 Gaseous/Inorganic Compounds and Particulates Targeted for Analysis,
OB/OD Field Test Phase C. l
=t e e = e
Analyte Sampling/Analysis Technique l
Cco Real-time instrument and 6 | canister
CcO, Real-time instrument and 6 | canister I
NO, Real-time analyzer
NO Real-time analyzer
Oy Real-time analyzer I
Total Non-methane Hydrocarbon GC-FID
Total Organic Hydrocarbon Thermal optical
Total Inorganic Carbon Thermal optical I
Total Elemental Carbon Thermal optical
Particulate, 0.15-0.30um ASASP-100X
Particulate, 2.0-27um FSSP-100X I
e ar e e~ e z i e e e
Table 3 Metals/Elements Targeted for Analysis By PIXE, OB/OD Field Test Phase I
C.
Antimony Chromium
Arsenic Copper
Barium Lead
Cadmium Nickel
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Table 4 Volati:e Organic Combustion Products Targeted for Analysis. OB/OD Field
Tests Phase C.

Methane Benzene Ethane
Cyclohexane Ethylene 2-Methylhexane
Acetylene 2,3-Dimethylpentane Propane
3-Methylhexane Propene 2,2,3-Trimethylpentane
i-Butane n-Heptane 1-Butene
Methylcyclohexane 1,3-Butadiene 2,4-Dimethylhexane
n-Butane 2,3,4-Trimethylpentane trans-2-Butene
Toluene 2,2-Dimethylpropane 2,3-Dimethylhexane
cis-2-Butene 2-Methylheptane 3-Methyl-1-butene
3-Ethylhexane i-Pentane n-Octane
1-Pentane Ethylcyclohexane 2-Methyl-1-butene
Ethylbenzene n-Pentane p-Xylene
Isoprene m-Xylene trans-2-Pentene
Styrene cis-2-Pentene o-Xylene
2-Methyl-2-butene n-Nonane 2,2-Dimethylbutane
alpha-Pinene Cyclopentene i-Propylbenzene
4-Methyl-1-pentene n-Propylbenzene Cyclopentane

4-Ethyltoluene (para)
2-Methylpentane
2-Ethyltoluene (ortho)
1-Hexene

sec-Butylbenzene
d-Limonene
2,4-Dimethylpentane

1,2,4-Trimethylbenzene &

2,3-Dimethylbutane
1,3,5-Trimethylbenzene
2-Methyl-1-pentene
Mycrene
trans-2-Hexene
2-Methyl-2-pentene
Methylcyclopentane
n-Dodecane
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3-Ethyltoluene {meta)
3-Methylpentane
beta-Pinene
n-Hexane

n-Decane
cis-2-Hexene
n-Undecane




Table § Semivolatile Organic Combustion Products Targeted for Analysis, OB/OD
Field Test PHASE C.

e e e e

Open Cpen
Semi-volatile Organics Burning Detonation

2,4-Dinitrotoluene
2,6-Dinitrotoluene
2,4,6-Trinitrotoluene
2-Nitronaphthalene
n-Nitrosodiphenylamine
2-Nitrodiphenylamine
4-Nitrodiphenylamine
Nitroglycerin
1,3,5-Trinitrobenzene
1-Nitropyrene
Naphthalene
Benz[a]anthracene
Benzo(a]pyrene
Pyrene

Phenol

Dibenzofuran
Diphenylamine
Diethyl Phthalate

L ke R akalakalalsl
pd P4 A o4 oS

PRI
MR ek e

14.2 Sample Analysis. Samples will be analyzed as outlined in paragraphs 2.1.3.6, 2.14, and

Appendix B of this volume.
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2.1 Open Burning

2.1.1 Objective.

Identify and quantify products and residues released into the atmosphere and soil during the

open burning (OB) of propellants and propellant manufacturing residues (PMR).

2.1.2 Target Analytes

2.12.1 List of Analytes.

OB products that are targeted for detection and quantification are listed in Tables 2-5.

2.1.3 Test Procedures

2.1.3.1 Test Material

No explosives, other than small amounts of initiators, will be included in this subtest. The PMR

will consist of a combination of NOISH-AA-2 and NOISH-AA-6 double-base propellants. Other

propellants will be designated at a later date.
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2.1.3.2 Propellant Configuration

2.132.1 Net propellant weight per burn, including test material and initiators, will be

approximately 3300 kg (7300 lb), unless otherwise approved by the Project Officer (PO).

2.1.3.22 Al propellants will be spread in steel pans 122 cm (4 ft) wide by 305 cm (10 ft) long,
laid on the ground surface at the test site. Propellant depth will usually not exceed 7.5 cm (3
in), IAW DPG SOP DP-0000-G-002. In testing PMR, the reconfiguration of some of the

material is such that the height may be more than 7.5 cm.

2.13.23 Each burn will be prepared IAW the applicable DMWR and/or SOP selected by the
PO. Any variation from the selected SOP must be approved by the PO and be fully

documented, including pictorizl documentation.

2.1.3.24 The propellants will be distributed along the length of the pan. The depth of a

propellant is not as important as the length.

21325 Burn initiation will be made by two systems. The primary train will utilize
approximately 6.8 kg (15 Ib) of Type ABL casting propellant. A backup train will be made up
from smokeless powder as in Phase "A® and Phase "B®. Initiation will be made from both ends

of the propellant train at the same time.

2.1.3.26 Test personnel will remove containers and any other packing materials from the test

propellants. These materials will be evacuated from the test area prior to the OB, or otherwise

A-16
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secured to ensure they are nct consumed by the OB of test material. Quality Assurance
Specialist Ammunition Surveillance (QASAS) personnel will inspect all test material packaging
to determine if any explosive contamination is present. Any explosive contaminated packaging
will be turned over to the Hazardous Waste Coordinator at the Materiel Test Directorate
(MTD) for proper disposition. Packing materials found free of explosive components will be

disposed of as ordinary residue.

2.133 Test Matrix. There will be two burns with each propellant configured as outlined in

Paragraph 2.1.3.2.1 and 2.1.3.2.2. (See Table 1.)

2.1.34 Open Burning Procedures.

OB procedures will paraliel those used at depots involved in disposal of propellants. When

variances are found between depot and test site procedures, the Program Manager (PM) will,

upon request or recommendation of the PO, select the procedure(s) to be used. Experimental

burning procedures may be tested only if approved by the PM. Once approved, they will be

defined by an addendum to the Detailed Test Plan (DTP).

2,135 Maeteorological Restrictions

21351 Temperature: No limitation.

21352 Relative humidity: No limitation.
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2.13.53 Precipitation: None permitted. No thunderstorms within 10 km of test site.

2.13.54 Wind speed at Z2m: 0.0to 8.0 m/s.

2.13.5.5 Wind direction: Dependent on grid design; testing will not be conducted if the wind is

blowing toward Granite Mountain.

2.13.5.6 Wind shear: + 45° of wind direction at 32 m through 2000 m height.

2.13.5.7 Visibility: Greater than 10 km.

2.13.58 Ambient light: Adequate for photographic coverage.

2.1.3.59 Aumospheric stability: Pasquill stability categories C or D. This may be waived by the

PO on the advice of the Meteorologist-in-Charge.

2.13.5.10 Clearing index: At least 500 uniess 3 variance is obtained from the State.

2136 Air Sampling

A combination of sampling techniques will be used to collect samples for determination of the
types and concentrations of volatile, semi-volatile, and particulate emissions generated from
open burning. Analysis procedures will include subsequent laboratory assay as well as real-time

and near-real-time analysis. Sampling devices will be sufficiently rugged to withstand the rigors
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of sampling and sampling plaiform environments and, to the maximum extent possible, be EPA-
certified. Aircraft sainnling will be performed as outlined in Appendix B of this volume, Aircraft
Sampling Procedures.

2.13.6.1 Particulate Detectors and Sampiers

a. Quartz fiber filter

Three separate quartz (Pallflex Type QAOT) filters, sampled from a single manifold.
b. Aerosol Probe

A probe to cover a range of 0.15- to 3.0-um particulate diameters, PMS Active Scattering

Aerosol Spectrometer Probe (ASASP-100X).
c. Aerosol Probe

A probe to cover a range of 2.0- to 47-um diamerer, PMS Forward Scattering Spectrometer

Probe (FSSP-100X).
d. Integrating Nephelometer, MIE Instruments (Model RAM-1)
2.1.3.6.2 Gas Analyzers

a. Gas Filter Correlation CO, Analyzer, TECO Model 41H.
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b. Gas Filter Correlation CO Analyzer, TECO Model 48.

c. UV Photometric O3 Analyzer, TECO Model 49.

d. Chemiluminescent Nitrogen Oxides (NO,) Analyzer, TECO, Model 92.
2.13.63 Volatile Organic Samplers
Electro-polished, stainless-steel, 6-L, evacuated canisters.
2.1.3.64 Metal Samplers

Pallflex quartz fiber filter, 203 mm x 254 mm. This is the same filter that is described in

Paragraph 2.1.3.6.1.
2.13.65 Total Organic, Inorganic, and Elemental Carbon Samplers

A portion of each Quartz fiber filter will be analyzed for total organic (OC), inorganic (IC), and

elemental (EC) carbon by thermal optical methods.
2.13.6.6 Ancillary Equipment

a. Pitot tube flow meter (1) for particulate filter.
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¢. 80-L Teflon™ bag for air grab sampling.
2.13.7 Residue and Fallout Sampling
Residue and fallout samples will be collected and analyzed for each burn. The details of sample
pan positioning, collection, and handling prior to delivery to the assay laboratory are outlined in
Appendix C, Soil and Fallout Sampling. All samples will be individually collected and weighed.

2.13.7.1 Pan Residue

The residue from each pan will be weighed and stored in acid-washed bottles for assay and

archiving.
2.13.7.2 "Sputter" Residue

"Sputter” residue samples are those located 1 m from the burn pans. These pan samples
represent propelled grains of burned/burning propellant/residue that fall within 2 m of the burn

pan. The residue from each pan will be weighed and stored in acid-washed bottles for assay and

archiving,
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2.1.3.73 Fallout Pans

Fallout pans are those located on the 6 and 12 m circles around the burn pans. The residue in

each pan will be weighed and stored in acid-washed bottles for assay and archiving.

2.1.3.8 Data Requirements

The following information will be recorded on standardized data collection sheets to facilitate

accurate recording, analysis, and reporting,

2.13.8.1 Burning Procedure

All procedures used will be thoroughly documented, to include a description and any
modifications or adjustments made to those procedures outlined in the approved DTP. These

changes will be documented as numbered changes to the DTP.

2.13.8.2 Burn Material

The material that is placed into each burn pan will be described by chemical content, lot l

number(s), source weight of material, and arrangement i thc pan.
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21383 Meteorological Data

The following meteorological data will be measured and recorded by the Atmospheric Science

Laboratory meteorological team at the test site.
a. Standard meteorological surface observations, taken every 15 min at 2 m.
(1) Wind speed, m/s.
(2) Wind direction.
(3) Temperature.
(4) Humidity.
(5) Barometric pressure.
(6) Cloud c?ver.
2.1.3.84 Tethersondes
Two tethersondes will be used to measure wind speed, wind direction, and temperature at 30

min intervals at 2000 m above ground level or as high as possible with prevailing winds. One

tethersonde will be positioned at the grid and one at the CP. Tethersonde measurement at the
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grid will terminate at t-30 min for safety reasons, but measurement at the CP will continue at 30

min intervals to t+1 hr to the extent possible without interfering with aircraft operations.
2.13.8.5 Elevation of grid above mean sea level (+0.5 m).
2.13.8.6 Real-time flight data and chemical data with time identification.
2.1.3.87 Information to support assessment of the QA/QC program.
2.1.3.8.8 Altitude, speed, air temperature, and time in cloud of the FWAC.
2.1.3.8.9 Photography.
A combination of color video and color still photography will be used to document the burn.
a. Color video
Two color video cam.eras will be used during the OB trials of this subtest. These cameras will
be positioned as determined by the PO to record the cloud produced by the (;B trials, but will
not be closer than 2275 m to the burn site.
(1) All camera positions will be surveyed and will be connected to the IRIG-timing device.

(2) Video cameras will be used to determine the cloud height versus time.

(3) Total documentation of the lenses used and distance to the burn will be recorded on
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each video.

b. Color still photography.

(1) All OB subtests will be fully documented by coor still photography.

(2) OB test material preparations, test equipment, and the burn events will be represented.

(3) Photographs of the aircraft sampling the plume will show cloud entry, exit, and in-cloud

.

flight stages of the sampling pass.

(4) If any incidents occur, they will be photographically documented.

2.13.8.10 FWAC Sampling Data. See Appendix B of this volume.

2.1.3.8.11 Soil and Fallout Sampling Data. See Appendix B of this volume.

2.1.3.8.12 Chemical Assay. All chemical analysis results (field samples, standards, travel
blanks, and internal controls) will be reported in units and formatted as outlired in the approved

Quality Assurance (QA) Project Plan (QAPP).(Appendix C of this volume)

E 2.14 Analytical Procedures

2.14.1 Chemical analysis will be conducted by Alpine West Laboratory (AWL}), Oregon
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Graduate Center (OGC), Sunset Laboratories (SSL), Sandia National Laboratories (SNL),
Brigham Young University (BYU) or by other laboratories as required. Procedures used will
correspond with those delineated in Appendix B this volume. The laboratories should make
every effort to process samples expeditiously. Samples that cannot be analyzed within 8 hrs of
collection must be stored at -20°C until instruction as to their disposition is given by the PO or

his representative.

2.14.1.1 All laboratories will be audited by QA/QC personnel.

2.1.4.1.2 Where applicable, the reference standard must be traceable to a National Institute of

Standards and Technology (NIST) standard.

2.1.42 Inorganic Analysis (Metals)

As outlined in Table 3, proton-induced X-ray emission (PIXE) is the method to be used for
metals analysis. The following metals will be scanned for: antimony, arsenic, barium, cadmium,
chromium, copper, lead, and nickel. Procedures used will correspond with those delineated in

Appendix B.

2.143 Semi-volatile and Volatile Organic Analysis

Post-trial organic compound analyses will be conducted by application of a variety of techniques,
to include:

2.1.43.1 Gas Chromatography (GC) for volatile organics. (See Appendix B of this volume).
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2.14.3.2 Gas Chromatography-Mass Spectrometry (GC-MS) for semi-volatile organics. (See
Appendix B of this volume.)

2.1.4.33 Supercritical Fluid Chromatography-Mass Spectrometry (SEC-MS) semi-volatile

organics. (See Appendix B of this volume.)

2.14.4 Total Organic, Inorganic, and Elemental Carbon Analysis

Thermal optical methods will be utilized to analyze portions of the quartz fiber filter for OC, IC,
and EC.

2.14.5 Statistical Analysis.

2.1.45.1 All data will be tabulated and reported. Where sample replication and duplication
permit, measure of central tendency will be reported; in other situations, the range may be used.

Background samples of air and soil will be examined and used in corrections for all test data.

2.14.5.2 Chemical species of airborne gases and particulate will be reported as concentration
per volume of air sampled and/or concentraticn per weight of particulate collected. The
concentration data will be used in subsequent analyses along with the carbon concentration to
determine emission factors. The emission factors will be used to determine the mass of species
produced in the burn.

2.1.4.53 Particulate sample data will be used to determine the PM 2.5 (particle mass equal to

or less than 2.5um) and the PM 10.
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2.1.4.54 The concentration of chemical species in the soil ejecta and fallout will be used in
determining the expected amount of each species that are deposited in the soil around a burn
site. The multiple detonations at a single site will provided data on the accumulation of
chemical species that may occur.

2.2 Open Detonation (Surface/Buried)

22.1 Objective.

Identify and quantify CO,, CO, NO, NO,, O, and organic products, metals, and particulates
released into the atmosphere and soil during the open detonation (OD) of TNT, Composition
"B", Explosive "D", and RDX.

2.2.2 Target Analytes. Tables 2-5 apply.

2.2.3 Test Procedures

2.2.3.1 Test Material

Each detonation will consist of 907 kg (2000 Ib) of bulk TNT, Composition “B", Explosive *"D*, or
RDX. A small sample of each type of material will be retained for laboratory analysis.

2.2.3.2 Open Detonation Sites

Detonation sites will be selected by the DPG staff that have not been previously used for OD
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and have not been subjected to fallout from previous ODs, if possible. Each detonation point

will be separated from others by at least 600 m to avoid fallout from airborne particulate.

2.23.3 Test Matrix

2.23.3.1 There will be nine detonations each of Composition “B", Explosive "D", and RDX: six
multiple surface detonations at separate sites and three single surface detonations at the same
site. Plume sampling by FWAC will be accomplished on all detonations except the three single
surface, single site detonations. In this case, soil and fallout (pan) sampling will be

accomplished. (See Appendix B.)

2.23.3.2 There will be twenty-one detonations of TNT: six multiple surface detonations, six
multiple suspended detonations, and six multiple buried detonations, all at different sites; plus
three single surface detonations at the same site. FWAC plume sampling will be carried out
after all detonations except the three single surface detonations at the same site. In this case,

soil and fallout sampling will be done on all detonations. (See Appendix B.)

2.23.33 Combined (composite) quartz fiber filter samples will collected on each group of three
(multiple) detonations, thus enhancing the potential to be able to detect trace levels of semi-

volatile organic combustion products.

2.2.34 Open Detonation Procedures

OD procedures will parallel those used at those depots and explosives/munitions manufacturing
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plants designated for disposal of explosives and munitions. When variance is found between test
site and disposal site procedures, the PM will, upon request or recommendation of the PO,
select the procedure(s) to be used. Buried detonations shall be at a depth of 4 feet, with a

minimum cover of 2 feet of soil. (See Appendix D Reference 4)

2.23.5 Meteorological Restrictions. Paragraph 2.1.3.5 applies.

2.23.6 Air Sampling. Paragraph 2.1.3.6 applies.

2.23.7 Soil Sampling and Fallout Sampling. Soil sampling will consist of collection of a variety
of pre-trial core samples and post-trial ejecta samples. The fallout sampling wiil be from pans

placed on concentric circles. (See Appendix C for more detailed discussions.)

2.23.8 Data Requirements. The following infoimation will be recorded on standardized data

collection sheets to facilitate accurate recording, analysis, and reporting.

2.2.3.8.1 All OD procedures will be thoroughly documented, to include s description and any
modifications or adjustments made to those procedurcs cutlined in the epproved DT2. These

changes will be documented as numbered changes in the DT?.

22382 Detonation Material. The explosive material used for each detonation will be
cescribed as to lot number, source, weight of material, placement on the ground {footprint,
height, etc.), and the donor charge (material, position, and amount) used.

22383 Other Data Requirements. See Paragraphs 2.1.3.8.3 through 2.1.3.8.12.
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2.2.4 Analytical Procedures, Paragraph 2.1.4 applies.
2.3 Single Surface Detonations at Same Site.
2.3.1 Objective.

To identify and quantify organic products released into the soil as a result of multiple

detonations at the same site, for each explosive type.
2.3.2 Target Analytes. Tables 2-5 apply.

233 Test Procedures.

23.3.1 Test Material. Paragraph 1.3.1 applies.

2332 Open Detonations at the Same Site. The detonation sites will be as selected by DPG

staff.
1333 Test Matrix. Table 1 applies.
2334 Test Procadures

The first detonation will be foliowed by ejecta soil samphng. The crater will then be filled with

soil gjecta. A second detonation at the same site will be followed by ejecta soil sampling. The
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crater will then again be filled in with the soil ¢jecta. A third detonation with post-trial ejecta
soil sampling will then be accomplished. The time between detonations will be as short as
possible (limited o the time required to sample, fill the crater, and set up the new explesive
charge). This routine will be followed for the other single surface detonation series for the

other explosive types.

2.33.5 Meteorological Restrictions. Paragraph 2.1.3.5 applies.

2.3.3.6 Soil Sampling. Soil sampling will consist of pre-trial core samples and the post-trial
e ejecta samples. The pre-trial core samples will only be taken prior to the first detonation.
There will be a post-trial core sample after each detonation. The ejecta soi sampling grid is as

outlined in Appendix C.

23.3.7 Data Requirements. Paragraph 2.1.3.8 applies.

= 23.3.8 Analytical Procedures. Paragraph 2.1.4 applies, except for subparagraphs 2.1.4.2. I
- l
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APPENDIX A - Test Criteria

A-35




INTENTIONALLY BLANK




V-,v:, . DR Fyye

TEST CRITERIA

This test is being conducted to build combustion product databases for each of four (4) specitic
explosives and two propellants: TNT, Composition “B", Explosive "D", RDX and propellant
manufacturing residue (PMR) (NOISH-AA-2 and NOISH-AA-6) and ammonium perchlorate

(AP).
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APPENDIX B - Carbon Balance Technique
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CARBON BALANCE TECHNIQUE!

The carbon balance technique is based on two ideas. The first is that carbon can be used as a
conservative chemical tracer for the products from a high explosive (HE) detonation, or for that
matter, from an open burn. This is because neither a chemical detonation, nor a burn, nor the
dispersal of the products of either, changes the total amount of carbon involved in the event.
These processes only change the chemical form of the carbon and redistribute it in space. The
second idea is that the cloud of combustion or detonation products is, to a reasonable
approximation, homogeneous in relative composition. That is, although the absolute
concentrations of gaseous and particulate products may vary by orders of magnitude across a
cloud, their relative concentrations (the concentration ratios) are approximately the same

l throughout, independent of position within the cloud.

Based on these assumptions, one finds that the ratio of the concentration of any combustion or
detonation product D; in some sampling volume j to the concentration of all forms of carbon
originating in the event in the same sampling volume is equal to the ratio of the average
concentration of detonation product D; in the whole cloud to the average concentration of all
forms ot carbon from the event in the whole cloud. This is expressed mathematically:

) 1] (W
] G

—

Here the [C] indicates the concentration of carbon in all forms in the jth sampling volume, and
the [C] indicates the concentration of carbon in all forms associated with the event averaged
over the whole cloud. Next, we make use of the definition of average concentration over the
cloud for both product D; as well as for total carbon:

©] _ DylY,
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Here Cy is the total mass of all forms of carbon contained in the cloud originating in the event.
Note that if combustion is complete, then Cy is equal to the total amount of carbon in the
original HE or propellant. So, on the basis of measurements of the relative concentration of
any detonation product D; to the concentration of all forms of carbon from the event in some
sampling volume of the cloud, one can calculate the total cloud content Dy provided one knows

'Extracted from "Measuring the Composition and Total Content of Explosively Generated
Smoke Clouds”, ZAK, B.D., Sandia National Laboratories, Albuquerque, New Mexico, July, 1983.




how much carbon was contained in the original mass detonated or burned:

(D]
b, = C —L 3)
ir T [C)]
An emission factor EF for the ith detonation or combustion product is defined as:
D
EF, = (4)
! M

Here, as before, D;p is the total mass of the ith product emitied by the event into the cloud, and
M is the total mass of the HE or propellant detonated or burned. To obtain the emission factor
from the information provided by the carbon balance technique, one need only note that the
total carbon mass in the HE or propellant is giver: by:

C; = F,xM (5)

Here F, is the carbon fraction for the particular HE or propellant involved in the experiment.
Substituting appropriately, one finds:

EF‘::EI.?_‘L]-X[FCXM]:F x_[B_iﬂ

; )
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Note that as with other techniques, the assumptions on which this technique is based are only
approximately correct; hence, the above equation is only approximate as well. Nevertheless, in
actual use it has proven to be quite satisfactory as judged by the replicability of results. The
chief difficulty one initially encounters when attempting to apply the technique is that it is not a
simple matter to measure [C.], the concentration of all forms of carbon associated with the event
in a sampling volume. The dxfﬁculty arises from the fact that the most abundant final
combustion or detonation product is CO,, and there is a natural background of CO, in the
atmosphere of about 340 ppmV. One finds that for small amounts of HE or combustible
material, it doesn't take leng for the excess CO, in the cloud to dilute to the point that the CO,
concentration in the cloud is indistinguishable from background. However, with state of the art
techniques, one can measure CO, concentrations with about +2 ppmV uncertainty.

To illustrate the difficulty, we take the example of 100 pounds (45.4 kg) of pure TNT, with an
equivalent atomic formula of C;HN;O,. Taking into account the atomic weights of the
constituents, we find that TNT is 37% carbon by weight. If a detonation of TNT was ideal,
essentially all of the carbon would be in the form of CO,. Thus, 16.8 kg of carbon would
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combine with 44.8 kg of oxygen to produce 61.6 kg of CO,, or 1.4 kg moles. At STP, this
amount of CO, occupies 31.4 m? . We estimate that at one minute after detonation the cloud
of detonation products occupies a volume of about 10® m® . This is consistent with earlier
OB/OD experience. Thus, ignoring minor temperature effects, the average concentration of
CO, in the cloud of detonation products at 1 minute is calculated to be about 31 ppmV.
Between two and three minutes, experience indicates that cloud volume will have increased an
order of magnitude. Hence, the average concentration of CO, will have fallen to about 3 ppmV.
At this concentration, the uncertainty in the difference between the average cloud concentration
and the background concentration of CO, is almost equal to the average excess CO,
concentration in the cloud. Thus, to use the carbon balance technique with good result on a
100-pound TNT detonation, one has between one and two minutes after the event to make the
measurements. Thereafter, the uncertainty on the total cloud content of the species of concern
becomes too large.

In practice, Sandia applies the carbon balance technique by using its DeHavilland Twin Otter
STOL (Short Takeoff and Landing) instrumented aircraft to sample clouds and plumes. The
aircraft has a 3-inch (7.62 cm) diameter sampling probe extending above and forward of the
cockpit windshield. The probe transport line =nters the top of the aircraft just aft of the cockpit
through a gentle S-bend. Once inside the aircratt, the transport line expands to a 4-inch (10.2
c¢m) manifold which runs the length of the cabin to the baggage compartment at the rear. There
the manifold connects to a 4-inch fast-acting pneumatic valve which in its normal position vents
the probe tlow out the side of the aircraft. The valve is actuated on entering a plume or cloud
of interest, and returned to its normal position on emerging. When the valve is actuated, the
tlow is diverted through three quartz fiber filters to trap particulate materiai. Typical flow rates
are on the order of 200 I/sec. An aliquot of the flow is diverted into an 80 | Tedlar™ bag for
the determination of gaseous species. Typically, three passes are made through the cloud and
particulate and gases samples are composited on the quartz filter and 80 | bag respectively.

Alter the pass through the plume or cloud, the Tedlar™ bag contains approximately 80 | of air
drawn from the plume or cloud. As soon as the sample is captured, other valves and pumps are
actuated to draw the sample into real-time gas analysis instrumentation, and also into a stainless
steel canister for later laboratory analysis for CO,, CO, and other volatile organics by gas
chromatography. The real-time instrumentation always includes carbon dioxide and carbon
monoXide monitors supplemented with other gaseous and particulate monitors according to the
experiment being conducted. It takes about 2-5 minutes to pump the sampling bag empty.
While the contents of the sampling bag are being pumped through the real-time
instrumentation, the aircraft normally makes one or two more passes through the cloud or
plume using its other real-time instrumentation such as particulate spectrometers and
hephilometer for characterization. In this manner, the total particulate and gaseous carbon
content of each composite sample is measured and can be used int he carbon balance method of
determination of emission factors for any particular species of interest.
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SOIL AND FALLOUT SAMPLING

L. Program Background

Prompted by a growing inventory of excess and/or obsclete munitions and propellants and
a concurrent expansion of environmental requirements and restrictions governing their disposal, the
U.S. Army Armament, Munitions, and Chemical Command (AMCCOM) undertook a study to
determine the enviroamental effeits of open burning (OB) of propellants and open detonation
(OD) of munitions and explosives. This effoct has been titled the "Open Burning/Open Detonation
(OB/OD) Study".

OB/OD techniques are of particular interest to ammunition logisticians because they are
the fastest least expensive, and perhaps the safest of all explosive/propellant disposal techniques.
Technology surrounding OB/OD cperations has now become routine, and ammunition specialists
have mastered its use.

Some concerns prin.arily environmental, regarding OB/OD, have evolved over a period of
years, The Clean Air Act {(CAA), Clean Water Act (CWA), and Resource Conservation and
Recovary Act (RCRA) are just some of the standards now being applied to military explosive
disposal operations. The Department of Defense, in attempting to comply with environmental
regulations, does not have a substantial supporting database on products of combustion from
OB/OD operatiuns. The OB/OD study is desigied to address needs of the ammunition community
for such data obtained through the use of a scientific test regimen that is acceptable to federal and
state regulators.

2. Project Organization and Responsibilites

2.1, Test grids will be established by Lockheed Engineering and Sciences Company (LESC) at
the base of Granite Mountain in the victuity of West Downwind and Romeo Roads (Figure 1).
Separate tests grids will be used for the open burn, surface detonations, buried detonations and
suspended detonations to eliminate the possibility of cross contamination from one test to the next.
All new detonation test grids will be located in areas free from previous explosive testing.

22. Sl sampling and fallout par sampling will be performed by Lockheed personnel under the
direction of the Lozkheed Test Officer. Quality Assurance/Quality Control (QA/QC) supervision
will be provided by a separate Lockheed QA /QC Officer to avoid any conflict of the data collection
and to maintain the integrity of the collected samples. Sample respon.ibility will remain with the
QA/QC division from the time the samples have been collected until they have been given to the
appropriate laboratories for analysis. Soil processing prior to analysis will be done by the LESC
Soil Sampling division under the direction of the LESC Test Oificer. The LESC QA/QC division
will monitor all soils processing. The LESC QA/QC Officer will report to the Quality Assurance
Otticer of Environmental Laboratories, Inc, who in turn, is responsiblz to the Program Manager or
his Technical Steering Committee representative.
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The objective of this study is to identify and quantify the products and residues emitted to
the air and to the soil from bulk TNT, Composition "B", Explosive "D", RDX explosives, certain
double base propellants, and propellant manufacturing residue during open burning/open
detonation (OB/OD) operations. “Xxhe data obteined from this study is needed to support
environmental assessmeats/other documentation, required under the Clean Air Act (CAA),
Resource Conservation and Recovery Act (RCRA), Clean Water Act (CWA), and other
Federal/State environmental statutes and regulations.

4. Soil Sampling and Fallout Pan Procedures
4.1.  Sample Handling Procedures.

4.1.1.  Bottles used for storing soil samples will be acid washed prior to use and labels applied.
Each washed and labeled bottle will be weighed to the nearest 0.01 grams before use and the tare
weight will be recorded on the bottle label. This procedure will be followed for all samples
collected.

4.12.  All bottle labels will use the following number system to identify all Soil, Fallout Pan and
Sputter Pan samples taken during pnase C.

All sample numbers will contain 9 groups (TNT-ODS-P-B-4-000-000- 1 of 4 - A).

group 1 group 2 group3 group 4 groupS group 6 group7 group8 group 9
TNT oDs P B - 4 000 000 1ofd A

Group 1= Material Type

TNT = Trinitrotoluene

CMB= Composition "B"

EXD= Explosive "D"

RDX= RDX explosive

BDB = Burn Double Base

BAP = Burn Ammonium Perclorate
BMR = Burn Manufacturing Residu

Group 2= Trial type

ODA = Open detonation - aerial
ODS = Open detonation - surface
ODB= Open detonation - burled
OOB = Open burn
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Figure 1. Test Grid Location
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Group 3= Trial Number
P= Pre test sample

O= ORI

1= First test series
2= Second test series
3= Third test series

Group 4= Detonation or Burn number within & trial
B= Background

O= ORI

1 thru 6= Detonation or Burn site

Group 5= Sample type

1= Soil pretest core
2= Soil ring - Aerial detonations
3= Fallout Pan
4= Soll - ejecta core
= Sputter Pan
6= Burn Pan residue

Group 6= Radijus from grid center or distance from crater rim

050= 50 meters from grid center
ORi= 1 meter from the rim of a crater
01A = Detonation site 1 core A

Group 7= Degrees from grid pocth
000= Grid north

090= 90 degrees from grid north

WHEN GPROUP 5 IS 1, THEN

000= unsegmented core B

072= Top 72" of cote A

168= Bottom 96" of core A (from 72" - 168")

Note: Sample will be identified by the deepest point to which it is taken.

Group 8= Number of sample bottles filled at a sampling site

1 of 4= first sample bottle from a total of 4 samples taken

A = First s&mple ata dupLLcale location
B= Duplicate sample
Note: It duplicate sampling is not required then group 9 identification will gos be used.
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42. Duplicate Sampling

Duplicate soil samples will be collected on one detonation crater from each of the four
explosive types. All twelve crater sampling points will be duplicated. The duplicate samples will
be taken within .5 meters of the original location in soil that has not been physically or mechanically
disturbed in taking the first sample. Identification is outlined in paragragh 4.1.2.

Duplicate pan samples will be collected on one detonation at each of the 24 sample
locations of each of the explosive types. Minimal pan spacing is required. Sample collection
procedures are outlined in LESC LOI No. 1.

3. Surface Multiple Detonation Test

The Phase C Field Test will not be conducted in the same location as the Phase "A" or "B"
Field Test. Pretest core samples will be required at each detonation point.

5.1 Pretest Core Samples

Two cores will be taken within 1 meter of each other (designated "A" and "B")at the center
of each of the surface detonation points. A configuration is shown in Figure 2 for accomplishing
the surface detonations for one type of explosive material showing sites for two trials of three
detonations each and an ORI detonation. All detonation poiiis will be separated by a minumum
of 600 meters. A 2% inch split spoon core sampler wili be used. The two cores taken at each site
will be identified according to sample numbers in paragraph 4.1.2.

Core "A" for surface detonation sites will consist of three increments, 0 - 18", 18" -
54", and 54" - 84",

E Core "B" will be one sample taken to a depth of 7 feet.

52.  Post Test Soil Sampling. Only one site per 3 shot series will be sampled.

321 Ejecta Sampling ----Twelve soil samples of the ejecta material inside the crater and
é immediately adjacent to it will be taken using a 2" core sampler after the deionation series.

5.2.1.1. Sampling procedure. The 2" core sampler will be inserted vertically into the ejecta and with

a twisting motion, pushed downward until the hard surface of the undisturbed soil is encountered.
§ A narrow trench will titen be dug along the side and to the same depth as the sampler. A 2" or

wider putty knife will be inserted under the core sampler to prevent loss of the material trom the
% sampler as it is removed from the soil.
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Figure 2. Surface Detonation Layout
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5.2.1.2. Sampling Locations. The lowest point of the crater and the crater rim will be visibly
determined by the Grid Sampling Supervisor. Samples of the detonation crater ejecta material will
be taken as follows:

3 meters from the lowest visible point of crater on 4 diagonal lines established at 90°
intervals from grid north (4 samples)

1 meter from the rim of the crater on the diagonal lines (4 samples)

4 meters from the rim of the crater on the diagonal lines (4 samples)
5.2.2. Fallout Pan Sampling ----Fallout pans will be placed out for collection of sample prior to the
detonations. The pans have a permanent identification number and the dimensions of the pan have
been recorded in a permanent file. This pan number along with the fallout weight are recorded in
the field data pan sampling log.

Four concentric circles for pan sampling purposes will be placed around each surface
detonation site (Figure 3). The circles will be at S0 m intervals, beginning at 50 meters out from
the detonation point. Six fallout pans will be placed on each circle with a 60 degree spacing. There
will be a 30 degree stagger of pans and soil sampling locations between circles as follows:

50 meter circle pans located at 0, 60, 120, 180, 240, and 300 degrees.
100 meter circle pans located at 30, 90, 150, 210, 270 and 330 degrees.
150 meter circle pans located at 0, 60, 120, 180, 240 and 300 degrees.
200 meter circle pans located at 30, 90, 150, 210, 270 and 300 degrees.

6. Prepellant Burn Test

Fallout pans will be placed out for collection of samples prior to the burns. No
pretest sampling will be taken. Two types of samples will be taken with the fallout pans. One series
of pans will be placed to collect "sputter” of the propellant, while the other series will be concentric
rings of pans to collect fallout.

6.1.  "Sputter” Pan Samples - Sputter pans (10) will be placed as shown in Figure 4 within
I m of the burn pans. Pans will be covered upon placement, and remain covered until just prior
to the burn. Procedures used for recovery of the samples are outlined in LESC LOI No. 1.

6.2. Fallout Pan Samples ----Fallout pans will be located on two concentric rings. 6 and 12 m

from grid center. Four pans will be on the 6 meter ring and six pans will be located on the 12
meter ring. All pans will be located at 60 degree arc spacing with a 30 degree offset between rings
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(Figure 4). Procedures used for recovery of the samples are outlined in LESC LOI No. 1.

6.3.  Burn Pan Residue ----Residue from the propellants will be collected from the burn pans as
soon as the pans are cool enough for safe collection after the burn. The residue will be swept up
and collected into acid washed bottles with Teflon™ lined lids. Each burn pan residue will be
weighed separately and held as a discrete sample. Two, one liter samples from each pan will be
archived at -20° C at DPG. A one liter composite will be made from all burn pans and sent to
Chemtech Laboratories located in Murray, Utah for analysis. All the residue remaining will be held
until the determination on proper disposal is made by the PO,

7. Single Detonation Site With Multiple Detonations

7.1 Pretest Core Samples ----Two cores will be taken within 1 meter of each other (designated
"A" and "B")at the center of each of the surface detonation points. All detonation points will be
separated by a minumum of 600 meters. A 2% inch split spoon core sampler will be used. The
two cores taken at each site will be identified according to sample numbers in paragraph 4.1.2.

Core "A" for surface detonation sites will consist of three increments, 0 - 18", 18" - 34",
and 54" - 84",

Core "B" will be one sample taken to a depth of 7 feet.

7.2. Post-test Ejecta Sampling ----Twelve soil samples of the ejecta material inside the crater
and immediately adjacent to it will be taken using a 2" core sampler after every detonation.

7.2.1.  Sampling procedure. The 2" core sampler will be inserted vertically into the ejecta and
with a twisting motion, pushed downward until the hard surface of tne undisturbed soil is
encountered. A narrow trench will then be dug along the side and to the same depth as the
sampler. A 2%" or wider putty knife will be inserted under the core sampler to prevent loss of the
material from the sampler as it is removed from the soil.

7.22.  Sampling Locations. The lowest point of the crater and the crater rim will be visibly
determined by the Grid Sampling Supervisor. Samples of the detonation crater ejecta material will
be taken as follows:

3 meters from the lowest visible point of the crater on 4 diagonal lines
established at 900 intervals from grid north (4 samples)

1 meter from the rim of the crater on the diagonal lines (4 samples)

4 meters from the rim of the crater on the diagonal lines (4 samples)
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8. Suspended Detonations
8.1.  Pretest Background Soil Samples

The sampling area will be be divided into four quadrants each containing S
samples. Quadrant #1 will start at grid north and continue clockwise 90°. Quadrants 2, 3, and 4
will continue in a clockwise rotation at $0° intervals. Beginning at grid center, radials will be
established at 1, 2, 4, 8 and 16 meters from center. Each radial sampling position will be offset 45°
(Figure 5). The soil sampling tool will consist of a ring 20 cm in diameter and 2.5 cm deep. The
sampler will be pressed into the soil halfway, to a depth of 1.25 cm and all the soil within the ring
will be removed with a stainless steel putty knife or scoop. The samples will be placed in acid
washed bottles with Teflon lined lids.

Five soil samples (20 samples total per site) will be taken from each of the four main
quadrants.

Each sample will be collected, weighed to the nearest 0.01 gram, and stored at -20°
C at DPG in labeled, acid washed bottles with Teflon™ lids, as a discrete sample.

8.2 Post test Soil Sampling

Sampling positions will be located at the same locations as used for the pretest soil samples
(20 samples per detonation). Samples will be taken as close to the original position as possible.
Only one detonation site for each three shot series will be sampled.

9, Buried Detonatjons

9.1 Pretest Core Samples

Two cores will be taken within 1 meter of each other (designated *A” and *B")at the center
of each of the buried detonation points. All detonation points will be separated by a minumum of
600 meters. A 2V inch split spoon core sampler will be used. The two cores taken at each site will
be identified according to sample numbers in paragraph 4.1.2.

Core "A" will be taken in two sections. The top section will be taken to a depth of
34" (6 inches below the bottom of the burial pit). The bottom section will be taken
from 54° to 90° (6 inches below the expected crater depth).
Core "B" will be one sample taken to the same depth as Core "A".

9.2 Post Test Soil Sampling.  Only one detonation site for each three shot series will be

sampled.
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9.2.1. Ejecta Sampling ----Twelve soil samples of the ejecta material inside the crater and
immediately adjacent to it will be taken using a 2" core sampler after every detonation.

9.2.1.1. Sampling procedure. The 2" core sampler will be inserted vertically into the ejecta and with
a twisting motion, pushed downward until the hard surface of the undisturbed soil is encountered.
A narrow trench will then be dug along the side and to the same depth as the sampler. A 2%" or
wider putty knife will be inserted under the core sampler to prevent loss of the material from the
sampler as it is removed from the soil.

9.2.1.2. Sampling Locations. The lowest point of the crater and the crater rim will be visibly
determined by the Grid Sampling Supervisor. Samples of the detonation crater ejecta material will
be taken as follows:

3 meters from the lowest visible point of crater on 4 diagonal lines established at 90°
intervals from grid north (4 samples)

1 meter from the rim of the crater on the diagonal lines (4 samples)

4 meters from the rim of the crater on the diagonal lines (4 samples)
92.2. Fallout Pan Sampling

Fallout pans will be placed out for collection of sample prior to the detonations (Figure 6).

The pans have a permanent identification number and the dimensions of the pan have been
recorded in a permanent file. This pan number along with the fallout weight are recorded in the
field data pan sampling log.
9.2.2.1. Four concentric circles of fallout pans will be placed around each buried detonation site
(see Figure 6). The circles will be at 50 m intervals, measured from the center of the detonation
point. Six fallout pans will be placed on each circle with a 60 degree spacing. There will be a 30
degree stagger of pans between circles as follows:

50 meter circle pans located at 0, 60, 120, 180, 240 and 300 degrees.

100 meter circle pans located at 30, 90, 150, 210, 276 and 330 degrees.

150 meter circle pans located at 0, 60, 120, 18C, 240 and 300 degrees.

200 meter circle pans located at 30, 90, 150, 216, 270 and 330 degrees.

After the ORI is conducted, it may be determined by the Program Manager or his
representative, to eliminate any circle of sample pans that may be beyond the fallout pattern.
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APPENDIX E._ ABBREVIATIONS

AMC - U.S. Army Materiel Command

AR - Army Regulation

ASASP - active scattering aerosol spectrometer probe
AWL - Alpine Wes; Laboratories

BYU - Brigham Young University

CAA, - Clean Air Act

CP - Command Post

CWA - Clean Water Act

DMWR - depot maintenance work requirement
DPG - U.S. Army Dugway Proving Ground

DTP - Detailed Test Plan

EPA - US. Envirnomental Protection Agency
FID - flame ionization detector

FSSP - forward scatiering spectrometer probe
FWAC - fixed-wing aurcraft

GC-MS - gas chromatography-mass spectrometry
[AW - in accordance with

LOI - Letter of Instruction

MAAF - Michael Army Airfield

NC - nitrocellulose

NG - nitroglycerine

NIST - National Institute of Standards and Technology

NO, - nitrogen oxides
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APPENDIX B. LETTERS OF INSTRUCTION

During BangBox testing, letters of instruction (LOIs) were modified and revised to incorporate
lessons learned. In some instances, no changes were necessary; in others, considerable revision
occurred before testing concluded. The LOI’s in this appendix reflect procedures used as the test
ended and which were expected to be used during future tests.
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Lockheed Eng. & Sciences Co.
OB/OD Field Test Phase C
LESC LOI No. |

1 March 1990

SAMPLE HANDLING PROCEDURES

FALLOUT AND SPUTTER PANS

L.

A new pair of white cotton gloves must be worn by all personnel that will handle any samples
or sampling equipment.

Set out covered clean pans as in grid diagram for appropriate test and stake down as required.
The grid sampling supervisor will record each pan serial # and grid location on Sample Log
sheet (enclosure 1). This same Sample Log sheet will be passed on to the QA/QC division for
use when the samples are collected.

. Load explosives or propellants.

Remove pan covers after explosives or propellants are set out and before EOD arms the event.
Arm explosive or propellant.

Burn or detonate explosive or propellant.

Reenter grid upon EOD approval.

Cover all pans prior to sample collection.

Uncover each pan when ready to remove sample material and perform the following:

a. Compare label on jar with identification for trial and grid site and cross check with Pan
Sample Log sheet that has been previously filled out.

b. Visually inspect and document the contents of each pan.

¢. Remove any non fallout material (vegetation, rocks. cte.)

d. Elevate pan to allow for contents to be swept into a sampler jar.
e. Remove lid from tared jar.

{. Place jar into compartment on the sample collection table.

g. Place paper tunnel into the hole in the top of the collection table 1o diiect fallout material
into jar.



10.

11

h. Sweep fallout material from pan into jar with a new nylon brush.

i

Recap jar with the same Teflon lined lid.

Place filled sample jar beside the tallout pan.

Discard gloves, brushes. and paper tunnel. Do not reuse.

The QA/QC person will retain the Sample Log sheet until all locations have: been completed.
The log sheets will then be turned over to the grid sampling supervisor and the labels

rechecked when the samples are picked up by the QA/QC division.

Sample custody will remain with the QA/QC division until sample processing for analysis.
Samples will then be checked out thru the QA/QC division.

Pick up clean white cotton gloves, brush, and paper funnel and move to the next sampling
position. Repeut steps 9 a-l above untdl all positions have been completed.




ENCLOSURE 1 - Sample Log Sheet

Pos. # (Az/M)

Trial #:

Event:

Date
Pan # Sample #

Comments: (Contents

, What Removed, % Ash or Dust, etc)

Pos. # (Az/M)

Pan # Sample #

Comments: (Contents

. What Removed, ¢ Ash or Dust, etc)

[Pos. # (Az/M) lPun # Sample #

Comments: (Centents

. What Removed, ¢ Ash or Dust, etc)

Pos. # (Az/M)

[Pan # Sample #

Comments: (Contents

. What Removed, ¢z Ash or Dust, etc)

Pos. # (Az/M)

Fl

Pan # - lSample #

Comments: (Contents

, What Removed, ¢ Ash or Dust, etc)

Pos. # (Az/M)

Pan # Tgample #

Comments: (Contents

. What Removed, < Ash or Dust, etc)

Pos. # (Az/M)

Pan # Sample #
p

Comments: (Contents

. What Removed, <¢ Ash or Dust, etc)
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SURFACE DETONATIONS

L

o

10.

1L

12.

13.

14.

A new pair of white cotton gloves must be worn by all personnel that will handle any samples
or sampling equipment. Prior to sampling, a sample log sheet will be filled out by the grid
sampling supervisor. This sample log sheet will be turned over to the QA/QC division for
monitoring during the sample collection process.

Enter grid upon approval of EOD.

Sample positions in the following ordzr:

a. Lowest visible point of the crater.

b. One meter out on fou. diagonals from the lowest visible point of the crater.

c. One meter out from the rim of the crater on the same diagonal lines.

d. Four meters cut from the rim of the crater un the same diagonal lines.

Insert the 2" core sampler vertically into the ejecta and with a twisting motion press it downward
until it encounters hard undisturbec soil.

Using a shovel, dig a trench beside th= sampler until the bottom of the sampler is reached.

Insert a 2 A" (minimum) wide putty knire under the core sampier to preven: loss of soil when
sampler is withdrawn for the soil.

Remove the sampler with the soil inside.

Remove sampler jar from the box and insure label on jar corresponds with position on the grid
and the sample log sheet. Remove the lid from the jar.

Place the soil sample in the properly labeled, acid washed jar.
Replace Teflon lined lid on the jar.
Place the sealed sample jar beside the sampling position and discard gloves, sampler and putty
knife. The sampler and putty knife will be blown clean with reagent grade nitrogen for reuse

on the next sample or test.

Pick up a clean pair of cotton gloves, a core sampler and putty knife and move to the next
sampling position. Repeat steps 4 thru 11 until all positions (13) have been sampled.

The sample log sheets will be turned over to the grid sampling supervisor and the labels
rechecked when the samples are picked up by the QA/QC division.

Sample custody will remain with the QA/QC division until sample processing for analysis.
Samples will then be checked out thru the QA/QC division.
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SUSPENDED DETONATIONS

1.

[0S

Ln

10.

11

13.

14.

A new pair of white cotton gloves must be worn by all personnel that will handle any samples
or sampling equipment. Prior to sampling, a sample log sheet will be filled out by the grid
sampling supervisor. This sample log sheet will be turned over to the QA/QC division for
monitoring during the sample collection process.

. Enter grid upon approval from EOD.

Sample positions in the following order:
a. All positions in the 16 meter ring.

b Al positions in the 8 meter ring.

¢. All positions in the 4 meter ring.

d. All positions in the 2 meter ring.

e. All positions in the 1 meter ring.
Press soil ring completely into the soil.

Remove sample jar from box and insure label on jar corresponds with position on the grid and
the sample log sheet. Remove the lid from the jar.

Insert a new paper funnel into the jar.

With the aid of a putty knife or scoop, remove all soil from the inside of the soil ring and place
it in the sample jar.

Replace the Teflon lined lid on the jar.
Place the filled sample jar on the ground where the sample was taken.

Discard gloves, soil ring and putty knife or scoop. The soil ring and putty knife or scoop may
be cleaned with reagent grade nitrogen and reused at the next sample or test.

Pick up a clean pair of cotton gloves, soil ring, putty knife or scoop and move to a new
sampling position and repeat steps 3 thru 10 until all positions have been sampled.

The sample log sheets will be turned over to the grid sampling supervisor and the labels
rechecked when the samples are picked up by the QA/QC division.

Sample custody will remain with the QA/QC division until sample processing for analysis.
Samples will then be checked out thru the QA/QC division.
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BURN PAN RESIDUE

L.

Burn pan residue sampling will not commence until pans have sufficiently cooled for safety
reasons.

The ash from each pan will be swept to one end with a corn broom, taking care not to walk in
unswept area of the pan.

Put on a clean pair of cotton gloves.

Remove residue from the burn pans with a clean hand brush and dust pan and place it into
properly labeled, acid washed bottles.

Clean broom, brush and dust pan with reagent grade nitrogen gas.
Move to the next pan and repeat steps 2 thru 5 above.

Sample custody will remain with the QA/QC division until sample processing for analysis.
Samples will then be checked out thru the QA/QC division.
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SECTION 2 - Test Sample Processing for Soil and Ejecta Samples (LESC)
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Lockheed Eng. & Sciences Co.
OB/OD Field Test Phase C
LOI No. 2
1 March 1990
OPEN BURN/OPEN DETONATION
PHASE C
TEST SAMPLE PROCESSING

FOR SOIL AND EJECTA SAMPLES

1. Remove sample from the freezer.

3

. Thaw sample for 12 hours.

(%)

. Clean cotton gloves will be worn by all personnel that could handle soil samples at any time.
4. Blow all sample processing equipment clean with reagent grade nitrogen.

5. Remove all metal pieces, stones and vegetation. This may be aided by passing the sample
through a sieve column, however, removed material must be recorded and weighed prior to discard.

6. Pass sample thru sieve column.
a. 3/8 inch (.375) mesh screen.
b. #4 (.187) mesh screen.
7. Grind/crush all soils not passing a sieve column.
8. Pass ground soils through a sieve column.
9. Repeat steps 6 thru 8 until the total sample has been sieved.

10.  Place all of sieved sample into mixer (6 or 12 quart as appropriate for sample volume).
Homogenize for 2 minutes.

1. Weigh and record weight of homogenized sample.

12, Pass homogenized portion of the sample through a sample splitter and separate into two,
approximately equal purts.
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13.  Weigh each portion and record.

14.  Return one portion of the sample to the original container and change the label to reflect the
weight change. Place the second portion of the sample into a separate container where it will
become a part of the composited sample. If no compositing of sample is required place the second
portion of sample in u properly labeled jar and go to Step 19.

15.  All processing equipment will be blown clean between samples.

16.  Repeat steps S thru 14 until all samples that will become part of the composited sample have
been prepared and placed in the mixer.

17.  Homogenize for two minutes.

18.  Pass composited. homogenized sample through the splitter until it is reduced to a sample of
approximately 700 grams.

19.  Place approximately 500 grams of the sample in a properly labeled and weighed sample bottle
for chemical assay, place the remainder of the composited sample into a properly labeled and
weighed sample bottle for determining moisture content. In the event less than 500 grams is
available, the entire sample will be used in the chemical assay.

20. Deliver all samples to the appropriate laboratory.

21.  Return all unsieved and composited, but unused, portions of the samples to the freezer for
storage (-20 degrees C).

B-16




SECTION 3 - Soil Sampling QA/QC (LESC)
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Lockheed Engineering & Sciences Co.
OB/OD Field Test Phase C

LOI No. 3

1 March 1990

Open Burn/Open Detonation
Soil Sampling QA/QC LOI

Project Organization and Responsibilities:

Soil sampling and fallout pan sampling will be performed by LESC personnel under the direction
of the LESC test officer. Quality assurance/quality control will be provided by a separate LESC
QA/QC officer to avoid any conflict of the data collection and to maintain the integrity of the
collected samples. Sample responsibility will remain with the QA/QC division from the time the
samples have been collected unti they have been given to the appropriate laboratories for sample
preparation (sieving, grinding, compositing, reweighing, etc.) and analysis. The LESC QA/QC
officer will be under the direction ot and will report to the Quality Assurance officer of ELI. Any
time testing/sampling is in pregress a QA/QC person will be present to observe and take notes on
all test activites.
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YES | NO
1. Does the Label on me sample container correspond
with the designated sample position. 1
2. Did all sampling personnel wear a clean pair
of white cotton gloves for each sample location. 2
3. Were vehicles operated within 100 ft of
sample positions. 3

4. Were any personnel observed smoking on the
grid in vehicles transporting samples or in 4

sample processing area.

5. Were samplers blown clean with reagent grade 5

nitrogen between uses.

6. Were fallout/sputter pan lids removed from

pans and placed in covered vehicles just prior to test. 8
7. Were all fallout pans and lids blown clean with .
reagent grade nitrogen between uses.

8. Were samples left at the sampling site at the g

vompletion of sampling.

9. Were the labels on the samples checked by a
QA/QC supervisar prior to the samples being 0

picked up for transport to the soils lab.

10. Were sample containers tare weighed. 10

11. Had the soil balance been calibrated within
the past 6 months and proper certification 1

attached to the nstrument or posted.

* Any question answered with a ® requires ~ . itten explanation.
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12. Were certified reference weights used during the weighing of the samples (one
for each 5 sample weights).

13. Were sample weights properly recorded on the sample label and in the log book.

14. Were sample audit trails traceabie and samples properly preserved (freezer -20
C).

15. Were sampling crews knowledgeable of LOI and did they appear to know their
respective jobs.

16. When sample positions required marking (ejecta samples at craters) was all
required equipmen: available and personnel knowledgeable of procedures.

® Any question answered with a * requires a written explanation.
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SECTION 4 - Explosives and Propeliant Emplacement (LESC)
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Lockheed Engineering & Sciences Co.
OB/OD Field Test Phase C

' LOI No.4

1 March 1990

Open Burn/Open Detonation
Explosives/Propellant Emplacement LOI
1. Receipt of explosives and propellants:

a. Explosives and propellants will be receipt inspected in accordance with DPG SOP

DP-1000-L-105,

~ t Any explosive or propellant container that is leaking liquids will be marked for easy
identification and the DPG Test Officer will be notified.

2. Emplacement of explosives:
a. Construct explosives containers of 18 gauge cold rolled steel.
b. Preplace explosive container on the test grid.

c. Place a 3/4 inch plywood walkway on the ground between the explosive’s truck and the
explosive's container.

d. Explosives will be emplaced by EOD personnel only.

e. After explosives are emplaced, sweep the walkway and place any spilled explosive that is
recovered into the explosive container.

f Record the following data on each detonation:
(1) Test and trial number.
(2) Explosive type.
(3) Lot number(s)
(4) Explosive weight.

g. Obtain one sample of approximately S grams of explosive from each lot number and deliver
to AWL for analysis.




gPléce é 3/4- inch plywood \Qalkway between the propellant truck and the burn pans.

g < . b.Record the following data on each burn test:

“(1) Test and trial number.

(Zj Propellant type.
(3) Lot numbers(s).
s © (4) Propellant weight.

. & c Obtain one.sample of approximately 5 grams of propellant from each ot number and deliver
~to AWL for analysis.

) d. Propellant will be emplaced by EOD personnel only.

~e. After propellants are emplaced, sweep the walkway and place any spilled propellants that are
recovered into the burn pans.

f. Describe the arrangement of propellants by type and lot number in the burn pans.
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SECTION 3 - Site Selection for OB/OD Grid Complex (DPG)
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Dugway PG

LOI- 27

1 Dec 1983

Revision

SITE SELECTION FOR OB/OD GRID COMPLEX

1. A remote testing area has been selected for the Open Burning/Open Detonation (OB/OD) grid

complex at Dugway Proving Ground (DPG). This grid will be uses for 1) limited scale field tests,
and 2) detailed field tests. -

2. Site selection <riteria.

a. Clean area, one that has not been used and is not contaminated.

b. Area that provides for aircraft safety: an open flying area, free of mountainous terrain, power
lines, poles, etc. :

e Existing car;trol point { Tower Gri_;‘j) that allows for visibility of test grid.
d:Isolated area so shat bl&st_vx:‘fft':('?fs are minimized. |
e. Photw éacumemation ;;ccés_;ibility,_ dtowing for complete 36C degree camera coverage.
f. Area with gﬁﬁsiiu‘téble wiq;.i pusiéms. |
£ Aecéssibility to geigd by roads for vehicular traffic.
h. Relatively tlat terrain. '
i. L.a-rge comples with all grids on comparable terrain. |

i+ Small charice of cross contaminaties due to the large complex size.
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SECTION 6 - Filter Weighing Operating Procedure (LESC)
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LESC, OB/OD Phase
Filter Weighing Operating Procedure
August - Septembes, 1990

Page 1 of 8-

SELTION 1. Purpose
This document describes the pm«.eduxes used-for weighing the (25 X 20 cm) Teflon coated glass
fitrer filters (Paliflex TE0A20) used during Phase C of Open Burring/Open Datoratxon (GB/OD)
at Dugw;\y Proving Grounds (DPG), Ltsah

,E;g‘;T!Q’\ 2. Gene ggl Su;nmm

2.1 Pre and post test filer wcnz}'ts are mz‘ried out o determing net weight gain after cloud
Aampling-with the instrumented aircrafi. Selected clean ard loaded filters are also examined to

determine weight gairi or loss with time urder controlled equilibration conditions.

220 Filters 'are used i sets of tive for each flight. Three filters are tsed for sampie (smoke or
- h:sf:kgro'&nd)‘ coliection with <he remaining bvo serving as fiald or control blanks. The initial weights
of clean filtars are ‘determined a0 more than 36 hours before they ars to be used for sampling.
" When ot installed on the aireralt sampling mapifold, all tiltecs sre stored in the-weigh rcom. All
© o fiher sets (o be ased for, umrln‘ e '&Glshed withiz 2 fiours of the cornpietmn of the sampling
" flight. Adt filters are taken to the *“&:gh room in the filter bolders withis 1/2 hour of the time the
< Sandiz ationsl Labs (SNLY airovadt lands 2t Michael Field and,-after removal from the holders,

are weighed i xmmzu ately. .

-

?r‘x‘éif‘m m‘&h 20, 35 X 20 o, Teilon coated, glass fibe* “"ers are used for the duration af Phase

- (;L_‘_ﬁ;@).*ssts:




4.1. The failowmg is pi ovzded by Sandia National Labs:
4.1.1. Mettler Balance, Model AE240 (Digutal)
4.1.2. Air Poliution Filter Chamber for Balance
4.23, Balance Table (massive)
4.14. Hygrothermegraph (temperature,/relative humidity recorder) Operator
4.2._ The tollowing is provided by DPG/Lockheed:
FEXY Space in controlled environmint room
4.2.2. Filter storage shelves
4.2.3. Smail computer table
4.2.4. Air éondi;icnegfheater unil
4.2.5. Dehumidifier
*4.26. Alr Silteasion uniy
ON 3B 1_
The mzame 5 az*;a{amd with the wiernal weight af the begianing of each weighing session. A
 session is dufined as any seb of weight imdasurements that begins mose than one tour aftar the last
b..:ms,a .,ai"emma- f

N6 W

. .6. N’auouai Institutes of Standaxdy uﬂd Technology (NIST) certified reference weight (2 grams) is
FITS um_,hw tafare snd adler each set of five filters. Reference weight observations are made to
ensure that the balmsce is. opcnuag within the established range. Reference weight obervations are
. aweptau!c 1% ey an within pus or minus § mg of the expected value. The balance is tared (zeroed)
“pefots awery weighing if the readout does not return to a 0.000 gram reading. A weighing consists
of a zero observation asd + stable weight readng of at least 10 seconas. If the balance does not
R bakise or shows continual draft, the filter is to be repositioned in the balance, as occasionally o
- Eitar may ua;céé md touch a surrounding component of the balance causing an unstable reading.
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SECTION 7. Filter Number Assignment

7.1. Each set of filters are assigned ELI numbers ending in I through 5§ or € through 0. In the
following procedure. 6 is equivalent to 1, 7 to 2, etc. There are 10 possible combinations of
assignments of the two field blanks from the five filters in a set. The combinations are listed and
assigned a number from I to 10 (0). Random digits are selected from a random number table until
each number from O to 9 has been placed in the list. This list defines the order of selection of the
field blank assignments. The sequence is repeated until all Phase C samples arc collected. The
assignments are:

Table 1 - Filter Number Assignment.
FILTER SET FILTER BLANKS FILTER SET FILTER BLANK
1- (114, 21) 1& 4 6 - (16, 26) 3&4
2-(12,22) 4&S5 7-(17,27) 2&3
3-(13,.23) 2&5 8 - (18, 28) 1& 2
4 - (14, 24) 3&5 9 - (19, 29) 1&5
5 -(15, 25) 2&4 10 - (20, 30) 1&3

SECTION 8. Filter Handling, Folding and Storage

8.1. Filter Handling

Nylon gloves are to be worn during all filter handling procedures. Clean filters are stored in their
original cardboard carton with the top set slightly off to the side to allow the filters to equilibrate
at existing room conditions. The original plastic bag enclosing the clean filters is to be removed as
well as the top 2 filters and the bottom 2 filters. Clean filters are removed from the top of the filter
stack in descending order and are weighed flat in the balance’s lower chamber. All filters are
weighed, with the side that is impacted during sampling, facing up and not touching any surface. The
stainless steel filter holders and neoprene gaskets are to be cleaned using cotton tissues and
isopropanol prior to the loading of weighed filters.
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8.2. Filter Folding

Used filters are folded in half and weighed in the balance’s lower chamber for the first post test
weighing, Final folding prior to storage is accomplished by re-opening the filter. folding the two
short edges of the filter to the middle, rotating the filter 90 degrecs, and folding the filter in half.
This folding method positions all the particle loaded faces inside the folded filter and minimizes the
loss of particulate matter during subsequent filter handling and reweighing. All filters, including
those destined for cold storage and those for room temperatuce weight equilibration study, were
f o I d e d i n t h [ s m a n n e T

8.3. Filter Storage

All folded filters are placed in a foil pouch following weighing. The pouch is constructed from a
sheet of heavy duty aluminum foil folded in half, with the sides folded over approximately 1 cm
to keep the filter from sliding around and to capture any particulate material that may
inadvertently escape from the filter while inside the pouch. The foil pouch in turn is to be
placed inside a manila envelope and placed on a filter storage shelf if the filter is selected for
room temperature equilibration. During equilibration, both the foil pouch and manila envelope
are propped open by an approximate 4 cm diamete: aluminum foil ball to facilitate filter contact
with the weigh room atmosphere. During ioaded filter reweighing, the foil pouch is to be
caretully checked for any material that might have escaped from the filter. Any material found
in the foil folc . - is to be transferred on to the filter before weighing.

SECTION 9. Filter Equilibration

9.1. Control Filters

Three control filters are to be selected to monitor the environment and its effect on the filters.
Control filters are to be weighed at least once a day. Each control filter is to be stored in a foil
pouch, placed in a manila envelope, and both folder and envelope propped open with an
aluminum foil ball. Control filters are not to be folded at any time.

9.2. Clean Filters

Clean filters are taken directly from the storage box that is left uncovered to allow filter contact
the with weigh room atmosphere.
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9.3. Used Filters

Afier the first post-sampling weighing of each filter set, one sample collection filter and one
field blank filter are selected at random for further weight equilibrium study. The two sample
filters are folded and placed in cold storage (dry ice or freezer). The field blank selected for
cold storage is not folded prior to storage. The remaining sample filter (folded) and field blank
filter (unfolded) are held at room conditions and periodically reweighed to determine how
much, if any, weight is lost before the filters come to equilibriumn with the weigh room
atmosphere. After equilibration conditions are met, the two filters a~e to be put in cold storage.
Equilibration (weight stability) of these filters is defined here as three successive filier weight
observations that are within a 5 mg range. There must be at least an hour interval between any
successive reweighing. If the first reweighing of the equilibration series is the first post-test
determination, there must be at least a 1 2-hour interval between that weighing and the second
of we three weighing.

SECTION 10, Data Recording

All weight data is read directly from the digital display of the balance when the "stable weight"
indicator is lit and recorded onto preprinted forms. At the completion of the balance session,
the forms are then taped into the weight notebook. Such additional information as date, time,
relative humidity, temperature and balance operator are alsc recorded during each balance
session. Completed hygrothermograph tracss are to be inserted in the notebock as well.
Additionaily, an ELI collection report is to ve filled out for each filter. The ELI sample numbec
is to be written on the vutside of the manita envelope in which the filter is stored. The original
copy of the ELI collection report is clipped to the manila envelope and placed in cold storage
with the filter. All filters are to be referenced by their respective ELI numbers.

SECTION 11, Filter Cutting Procedures for XRF Analysis
111 Proccssing Location

The filter cleaning area on the opposite side of the weigh room (from the balance) is to be used
for the cutting operatior.

11.2. Filter Handling and Cutting
Nylon gloves are to be worn during the procedure. The filters ace removed from cold storage,
unfolded, and placed on a isopropanol cleaned bench top surface with the loaded side facing

upward. An approximate 5¢ X 100 mm section from the ceater of the filter is to be cut out with
a razor blade.
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11.3. Filter Folding

The cut out section is then single folded with particle loaded sides facing inward and placed in
an aluminum foil pouch. The foil pouch is then placed in 2 manila envelope and labeled with an
ELI number. The sample is then released to ELI personnel after the appropriate split sample
collection reports are completed. The remaining filter section is refolded such that all particle
loaded are not exposed. The remaining filter section is placed back in the aluminum pouch and
manila envelope and returned to cold storage.

SECTION 12, WEIGH ROOM ENVIRONMENT ACCEPTABILITY CRITERIA
The temperature and relative humidity are to be observed and control points reset if the
temperature and relative humidity are out of tolerance. A temperature is deemed acceptable if

it is within the range of 67 to 74 degrees F. Similarly, relative humidity is acceptable if it is
within the range of 25 to 55 percent.

13, Balance Performance Acceptability Criteria

The 2.000 Tam «eference weight is to be used on 2 daily basis tu check the balance for stability
and acceptable performance. The acceptance criteria for proper balance performance is: ([) A
measurement of the reterunce weight that is within plus or minus I mg of the calibration value

of the weight; »ng, (2) Balance stability (zero drift with draft shields closed) no more than plus
or mi.us 1 mg with nothing ¢n the weigh pan.
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SECTION 7 - Burn Trials Processing Procedures (LESC)
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LESC, OB/OD Phase C

LOI - No 6.

Burn Trials Processing Procedure
6 August, 1990

Page 1 of 2

ECTION 1 er Pan Procedur
1.1, Weigh each sample and record weight in the log book.
1.2. Composite all 10 sputter pan samples into one 500 ml sample bottle.
1.3, Weigh composite and record weight on bottle label and in log book.
1.4. Mark bottle label as a composite of appropriate position numbers.
1.5. Complete a new ELI Aform and record new ELI number in log book and on bottle label.
1.6. Place in freezer until shipped.

ECTION 2. Fallout Pan

2.1, Weigh each sample and record weight in log book.
2.2. Composite all 4 Fallout Pan Samples from the 6 meter ring into one 500 ml bottle.
2.3. Complete steps l.c- f above.
24. Composite all 6 Fallout Pan Samples from the 12 meter ring into one 500 ml bottle.

2.5. Complete steps l.c through f. above,
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31 Weigh each container of residue and record weights in log book

3.2. Composite all 3 containers into one

3.3. Label container as a compogité of the appropriate locations and record weight on the label
34. Mix by shaking container for 30 §§conds. e Le* <tand 3-5 minutes for dust to settie."

3.5. Remove 1 liter bottle of residue and send to CHEM TECH, Murray, Utah for hazardous
waste determination.

3.6. Store in O/D Chem Lab until disposal.
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LESC, OB/OD PHASE C
LOI No. 7
Pretest Soil Sample
Processing Procedure
6 August 1990
Page 1 of 2
SECTION 1. Procedure

1.1. Transfer the soil from the soil pan into a tare weighed stainless steel bucket.

1.2. Weigh to the nearest gram on an OHAUS model 1198 balance and record the weight in the
log book.

1.3. Pass the soil thru a sleeve column:
1.3.1. 3/8 inch (.375) mesh screen
1.3.2. #4 (.187) mesh screen
~ 1.4. Grind any soil not passing thru the sleeve column in a retch grinder.
L3, Mix (homogenize) soil for 2 minutes in a hobart 12 quart mixer.
1.6. Split the soil sample
71.6.1. Split #1

1.6.1.1. Place 500 + 5 grams of soil into a properly labeled sample bottle with a teflon lined lid,
-provided by AWL.
1.6.1.2. Record weight of soil on bottle label and in log book.

1.6.1.3. Place 200 + 5 grams of sodl into a properly labeled sample bottle with a teflon lined lid,
provided by AWL.

1.6.1.4. Record weight of soil on bottle label and in log book.
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- 1.6.1.5. Fill one properly labeled 1 liter sample bottle with soil. The bottle will be closed with a
téflon lined lid. Both bottle and lid will be provided by AWL.

1.6.1.6. Record weight of soil cn bottle label and in log book.

1.6.1.7. Complete a new ELI form for the 500 gram and 200 gram samples taken from split #1.
The original ELI form will remain with the archive sample.

1.6.1.8. Record the ELI number on the proper bottle labels and in the log book.
1.6.1.9. Discard any remaining portion of split #1.

1.6.2. Hold until split #I has been processed. If sufficient soil samples are obtained from split
#1, split #2 will be discarded.

1.6.3. If sufficient soil samples are not obtained form split #1, the difference will be made up
from split #2 and then any remaining soil will be discarded.

1.7. Place samples into freezer until shipped.
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SECTION 9 - Carbon Aerosol Analysis (SSL)
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Sunset Laboratory

LOI, Analysis and Speciation of Carbon Aerosol
9 May 1989

Page 1 of 4

SECTION 6. Carbon Aerosol Analvsis

6.1. Carbon can exist in atmospheric aerosols primarily in three separate classifications:

6.1.1. As organic compounds,
6.1.2. As elemental ("soot"} particles, or, niore rarely,

6.1.3. As inorganic carbonate.

6.2. The ability to analyze the aerosol for carbon and properly speciate it into one of the above
can be important for assigning sources of the aerosol.

6.3. The thermal-optical method of analysis as done at Sunset Laboratory was designed to
properly speciate the carbon. This is done by optically correcting for pyrolytically produced
elemental carbon from organics during the first part of the analysis. The presence of inorganic
carbonate can be determined by accurate control of th= thermal separation process.

6.4. The current specifications for this analysis are as follows:

6.4.1. Detection limit:

6.4.1.1. Organic Carbon - +0.3 g C/em’

6.4.1.2. Elemental Carbon - +0.3 g C/cm?

6.4.2. Precision - 1 5 percent

6.4.3. Accuracy - + 5 percent

6.4.4. The value for accuracy in speciation has been determined from analyzing model samples
as well as comparison with other methods and combinations of other methods with this method.

6.4.5. The quality assurance procedure utilized at Sunset Laboratory was developed to insure the
above criteria as much as possible. Samples received are stored in cold storage until analyzed as
well as transported and archived under cool conditions.

6.5. To assure proper accuracy in quantification of carbon as well as proper speciation the
following procedures are followed:

B-49




6.5.1. Each sample has an internal quantitating standard incorporated during the analysis. This
serves as the value to quantitate the sample against by compensating for any variables such as
gas flows, assuring that carbon is properly measured. Also, this serves as an indicator of
problems which may arise such as sensitivity drops due to instrument malfunctions.

6.5.2. The internal standard consists of a sample of helium/methane gas of known mixture
contained within a known volume sampling loop which is switched in-line with the analyzer
ovens at the end of each analysxs Tynically the mixture is about S percent methane (currently
3.26%) and the sample loop is 1.O0 ml. The mjected methane follows the same path as the
sample, first being oxidized to carbon dioxide in the oxidizing oven and finally reduced to
methane again in the methanator oven before being measured at the flame ionization detector.

6.5.3. External calibration standards are periodically run. These consist of known volumes of
known concentrations of various aqueous organic compounds, such as potassium hydrogen
phthalate, sucrose, or lactose. This serves as a check Or the accuracy of the quantification of
carbon.

6.5.4. Because of the charring capability of sucrose it is currently used for most of these external
standard analyses. Single-point checks are done at a frequency of about once for every 30
samples, while a multi-point calibration consisting of three different values is done at a
frequency of about once very 100 samples. If any of the values are outside the precision range of
13 percent, no samples are analyzed until corrective action has been taken.

6.5.5. Model compounds are analyzed which consist of various mixtures of organic and elemental
carbons which are produced under conditions where at least one of the concentrations is known.
This serves as a check on the ability to properly speciate the carbon into the organic and
elemental fractions. This is only done on special occasions, such as during inter-laboratory
comparison studies, when requested by certain contracting agencies, or at the beginning of
important studies.

6.6. Another check which is done at a frequency of once for every 100 samples is analyzing a
sample which has gone through a solvent extraction to remove most of the organic carbon. This
process removes a large percent of the charring organics while usuaUy not removing any of the
elemental carbon particles. Thus, any interferences to proper speciation due to charring are
minimized, allowing for what is hoped to be a more accurate value for elemental carbon

6.7. Duplicate analyses are done on approximately 10 percent of the samples. This is done as a
measure of consistency in speciation of the organic/elemental fractions as well as to determine
reproducibility of total quantity of carbon.

6.8. Instrument blanks are done at about the rate of one for every 30 samples. This serves the
purpose of a "zero-chec”, and is done in order to make sure detection limits are of the proper
low magnitude.

6.9. Blind samples are submitted for analysis to serve as a crosscheck on precision and are done on
4 schedule determined by the submitting agency.




‘1
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6.10. Filter blanks shall be analyzed in order to determine values which may be subtracted from the
samples. These may be either static-field blanks (those taken to the field, but kept in the containers)
or dynamic-field blanks (those placed in the sampling instruments, but not having ambient air drawn
through them). These shall be sent at a frequency determined by the submitting agency.

6.11. Values for all quality assurance checks are to be submitted with each report for each sample
set. This will include duplicate analyses, qualitative standards and instrument blanks.
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SECTION 10 - Aircraft Sampling Procedures (SNL)
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Sandia National Laboratories
ob/od Field Test Phase C

1 March 1990

Revision 0

 AIRCRAFT SAMPLING PROCEDURES

E 1 rpose

This document outlines all aspects of the gas and aerosol instrument calibration and sampling
procedures that will be carried out as a part of the OBOD field test program at Dugway Proving
Ground. All aspects of instrument setup, calibration, background and plume sampling are covered
in this procedure.

SECTION 2. Test Description

A series of tests will be carried out at DPG that will involve the burning of propellant and
detonation of explosive material. The SNL-instrumented aircraft will be used to per.etrate the
detonation or combustion cloud in order to collect both gaseous and aerosol samples such that a
complete characterization of the plume can be done.

I . Real-Time Instrum libr:

3.1. NO, monitor

Separate multi-point calibrations will be done on the NO and NO, channels of the instcument using
an NBS-traceable, EPA-certified standard NO test gas at the start and completion of the test series.
This gas will be diluted to the working range of the instrument using a gas dilution system that
includes mass flow controllers and a zero air supply. Five gas concentration levels will be generated
and sampled with the instrument with the voltage response of the instrument determined for each
concentration level. The sample gas will be delivered to the instrument through a teflon in-line
filter installed on the instrument inlet. The conversion factors for the determination of the
concentration levels from voltage output from the instrument will be determined by linear regression
of the input concentration of the test gas against the measured voltage output for all test
concentrations generated The calibration response factors will be considered valid if the
correlation coefficient (r*) of the regression is greater than 0.98. All calibration data will be
recorded in the instrument logbook.

Daily checks on instrument performance will be carried out using a zero gas and a NO span gas

with a concentration in the normal working range of the instrument. In the event that the recorded
instrument output during a span gas check deviates from the expected output by more than (+/-)
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‘percent, the instrument will be checked and the problem remedied. Following any significant
epairs on the instrument, a multipoint calibration will be carried out prior to placement of the
‘sinstrument back in service. Results from all daily zero and span checks will be recorded in the
‘instrument logbook. ‘

3.2. CO Instrument

Multipoint calibrations comparable to those for the NO, instrument will be performed on the CO
instrument using a certified CO test gas and a gas dilution system,

Daily zero and span checks will be carried out using a zero gas source and a working range CO span
gas. A (+/-) 15 percent accuracy criteria will be applied to the span check results to determine
- acceptable instrument performance on a daily basis. Results from all daily zero and span checks
will be recorded in the instrument logbook.

33. CO, instrument

Multipoint calibrations comparable to those for the NO, instrument will be performed on the CO,
instrument using a certified CO, test gas and a gas dilution system.

Daily zero and span checks will be carried out using a zero gas source and a working range CO,
span gas. A (+/-) 15 percent accuracy criteria will be applied to the span check results to
determine acceptable instrument performance on a daily basis. Results from all daily zero and span
checks will be recorded in the instrument logbook.

34. O, instrument

A multipoint calibration of the O instrument will be conducted prior to the test series using a
certified ozone transfer standard. The calibration gas will be passed through an in-line teflon filter
connected to the inlet of the instrument.

Daily zero checks will be carried out on the instrument prior to each test. Due to the unavailability
of a calibrated ozone source, daily span checks on this instrument will not be carried out. Results
from all daily zero and span checks will be recorded in the instrument logbook.

3.5. Nephelometer

The integrating nephelometer will be calibrated with Freon-12 2 days prior to the start of the test
series using Freon-12 response factors published in the literature. Daily zero checks will be carried
out by filling the optical chamber of the instrument with particle-free air. Span checks will be
performed using the built-in electronic span check feature included in the instrument. A (+/-) 15
percent accuracy criteria will be applied to the electronic span check results to determine acceptable
instrument performance on a daily basis. Results from all daily zero and span checks will be
recorded in the instrument logbook.
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3.6. Aerosol probes (ASASP-100X and FSSP-100X)

As a result of the complex optical and electronic design of the SNL aerosol probes, they are sent
to Droplet Technologies Inc. in Boulder, CO, which is a facility that specializes in the maintenance
and repair of laser aerosol spectrometers. Here the probes are thoroughly checked out and
evaluated by routine test procedures. A complete description of probe response is obtained form
this firm following completion of the calibration. This informatior on probe performance under
controlled laboratory conditions is used to determine probe response factors to be used in
processing the field-collected data. Probe calibrations will be completed four weeks prior to the
start of the test series. Calibration certificates detailing this periodic activity will kepu on file.

A system check of each probe’s performance will be carried out prior to the start of the test series
using certified polystyrene latex particles of known size in an aerosol generation system. These tests
will provide a quick measure of the overall performance of the probe. The probe response and
performance will be judged acceptable if the probe classifies the test particles within two channels
of the expected response channel.

SECTION 4. Aerosol Sampling Svstem Calibration

4.1. Post-filter air flow meters

The pose-filter air flow meters will be used for qualitative flow indication only and will not be
calibrated.

4.2. Transport pitot tube pressure sensor

A variable reluctance pressure transducer is used to measure the velocity pressure as measured by
the pitot tube mounted on the centerline of the transport tube inside the aircraft. The voltage
output of the transducer is measured at several points over its working range and an appropriate
response factor determined by linear regression of the output voltages against the pressure inputs.
Input pressure during these calibration tests is measured with an inclined manometer reserved
exclusively for this use. Calibration of the pressure transducer will be completed one week prior
to the start of the test series and the results recorded in the experiment logbook. Additional details
concerning the calculation of response factors and sample volumes from the pitot tube sensor are
given in Enclosure 1.

I .. Miscellaneou ipment Calibrati
5.1 Altitude pressure sensor

The piezo-ceramic pressure transducer used to measure pressure altitude during flight is on an
annual calibration schedule at the SNL standard laboratory. The output of the sensor is
characterized over its working range and an appropriate response factor determined by linear
regression of the measured voltage output against the known pressure inputs. The calibration
response factors will be considered acceptable if the correlation coetficient from the linear
regression is in excess of 0.98.
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5.2. Aircraft velocity pressure sensor

The piezo-ceramic pressure transducer used to measure velocity pressure at the external aircraft
pitot tube during flight is on an annual calibration schedule at the SNL standards laboratory. The
output of the sensor is characterized over its working range and an appropriate response factor
determined by linear regression of the measured voltage output against the known pressure inputs.
Regression results will be considered acceptable if the regression correlation coefficient is in excess
of 0.98.

5.3. Temperature and dew point temperature sensors

The temperature and dew point sensors are on an annual calibration schedule at the SNL standards
laboratory and are periodically checked against reference temperature and dew point temperature
conditions. Response factors are changed to incorporate the results of this periodic check of sensor
performance as necessary.

5.4. Data acquisition system (DAS) calibration

The performance of the data acquisition system will be checked against a voltage standard annually
certified by the SNL standard laboratory one month prior to the onset of the test. The analog to
digital (A/D) conversion unit in the data acquisition system will be checked at three points:
approximately 10, 50, and 90 percent of the expected full scale voltage range of each data channel.
Total system integrity will be checked by verification of proper voltage signals on the data files
written by the system. Data acquisition system performance will be considered acceptable if
voltmeter response is (+/-) 2 percent of the expected voltage check values.

N Filter lin
6.1. Filter loading

Prior to loading the filters for a sampling mission, the filter housings will be cleaned with reagent
grade isopropanol and tissue. Personnelloading the filters will wear clean cotton gloves to minimize
handling contamination. The filters will be removed from their foil envelopes with stainless steel
tweezers and placed on the backup screen. An isopropanol-wiped foam gasket is then placed on
top of the filter, followed by the top half of the filter housing. The lock nuts are then snugged down
such that good contact between the gasket and the two halves of the filter holders results. The filter
number and filter unit position (forward, right. or left) are then recorded in the experiment logbook.
Filter units are then installed on the aircraft manifold in the appropriate positions. The wires from
the airflow sensors are plugged into their appropriate positions on the junction box in the rear
compartment.

0.2. Filter unloading
The above sequence is followed in reverse order for filter unloading. Following removal of the top

half of the filter unit, the filter is folded in half and then in half again in order to minimize the loss
of particulate material from the surface of the filter. After the folded filter is inserted in its foil
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envelope, it is immediately placed in cold (dry ice) storage and held there until it is released to the
analytical laboratory.

SECTION 7. General Sampling Description
7.1. Background sampling procedures

Background aerosol and gas samples will be collected during the initial flight of each test day. After
take-off, the aircraft will be positioned in the vicinity of the test grid at an altitude of 1,000 feet
above ground level (AGL) where a background aerosol sample will be collected over a period of
15 minutes. After zero and span checks, ambient level gas measurements will be made directly
from the transport tube with the continuous monitors. The 80 | bag will also be filled with ambient
air and sampled with the continuous monitors. Two 6 L canisters will also be filled during the
background flight: the first directly from the tube, and a second from the teflon bag after it has
been filled with ambient air. Following the collection of the background samples, the aircraft will
land at Michael Army Air Field (MAAF) where the filters will be unloaded and stored and the
aircraft immediately re-fueled for the next flight.

7.2. Plume sampling procedures

After clean filters have been loaded on the sampling manifold, the aircraft will take off and be
positioned at 1,000 ft AGL in the vicinity of the test grid. Prior to plume sampling, zero and span
checks will be make on the continuous monitors. The aircraft will then be positioned such that it
can penetrate the detonation of combustion plume 2 minutes after ignition and the notice to
detonate will be given to the ground crew. The aircraft will make its first plume penetration during
which aerosol samples will be collected and an aliquot gas sample collected in the 80 1 bag. A6 L
canister sample will also be collected over a 3-4 second interval directly from the transport tube as
the aircraft transects the plume. A second and third plume penetration will be carried out in a
similar manner. After three plume penetrations, the gas instrument inlet will be switched from the
transport tube to the 80 | bag in order to measure the composite sample gas concentration from the
plume penetrations. A 6 L canister sample will also be collected from the bag at this time. If the
test involves a series of detonations, the 80 | bag will be emptied completely and the aircraft will
again be positioned for plume penetration of the next detonation. Following completion of all
plume penetrations and measurements of the composite gas samples, zero and span checks will be
done on the continuous monitors. The aircraft will then return to MAAF where the filters will be
unloaded and stored urder dry ice conditions.

II ind_Sampling Ch
8.1. Pre-flight

Solvent-wash aircraft probe and transport tube with isopropanol
Check in-line gas sumpling instrument filters

Warm up all continuous monitors using ground power unit
Check for proper range settings on all instruments

Load filters onto sampling manifold

Empty gas sampling bag
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heck PMS set-up parameters and probe AC power
Load 6 L canisters

" Load backup software for PMS and analog DAS
‘Load formatted 720KB and 1.2 MB backup disks

82. Inlight

Start analog DAS

Start PMS DAS

Start blowers to collect aerosol sample

Switch main valve to sample position

Check zero on all instruments for 3-5 min

Check span on all instruments for 3-5 min

Sample from transport tube with gas instruments for 5 min
Fill 6 L canister from transport tube; label and record in logbook
Fill gas sampling bag

Sample from bag with gas instruments for S min

Fill 6 L canister from sample bag; label and record in logbook
Close main sample valve and stop blowers

8.3. Post-flight

Remove filter units, unload filters, and store
Backup data files from analog and PMS DAS
Remove 6 L canisters and store

SECTION 9, Plume Sampling Checklist
Pre-flight

Warm up all continuous monitors using ground power unit
Check for proper range settings on all instruments
Load filters onto sampling manifold
Empty gas sampling bag
Check PMS set-up parameters
.Load 6 L canisters
Load video tape and check video camera lens
Load still camera with data back, lenses, and film

9.2. In-flight (standing by)

Start Analog DAS (low rate)

~ Start PMS DAS (PMS on HOLD)

Start video system

Check zero on all instruments for 3-5 min
Check span on all instruments for 3-5 min
Flush bag at least two times and empty
Switch gas instruments to transport tube
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Check for proper range setting on nephelometer and RAM-1
Install 6 L canister on transport tube sample port
Start new data file on analog DAS 5 minutes before shot time, t,

9.3. In-flight (plume sample) /
Approaching plume:

Switch analog data system to high rate 30 sec before plume entry
Place PMS system on SAMPLE 30 sec before plume entry

Enter plume:

Collect 6 L canister - label and record in logbook
Start blowers - Open main valve and bag valve

Exit plume:

Close main valve and bag valve - Stop blowers
Switch analog DAS to low rate
Place PMS system on HOLD

9.4. In-flight (after plume samples)

Stop video system

Switch gas instruments to bag and sample for at least 5 minutes
Collect 6 L canister sample from bag; label and reord in logbook
Check zero on gas instruments for 3-3 min

Check span on gas instruments for 3-5 min

Close data {ile on analog an PMS DAS after gas readings complete

9.5. Post-flight
Remove filter units, unload filters, and store
Remove 6 L canisters and store
Backup data files from analog and PMS DAS
Remove, label and secure video tape
N 10, mple Analvsis
10.}. Quartz fiber filters

The quartz fiber filters taken during background and plume sampling will be submitted to AWL for

. further analysis. The filters will first be weighed to determine aerosol weight collected. A 1 inch

punch will be taken from the center of each filter and sent to SSL for carbon aerosc! analvsis.
Solvent extraction will then be carried out on the filters. The extract will be analyzed by GC-MS
and SFC-MS for trace level organics. A portion of the solvent extract and the filters will then be
submitted to the PIXE lab at BYU for metals determination. A dilute aitric acid extraction will be
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done on the filters and a separate metals determination on both the filters and the solvent extract
will be completed. Detailed analytical procedures are given for both laboratories in their respective
Letters of Instruction.

10.2. 6 L Canisters
All 6 L canisters collected curing the test will be submittec to the Oregon Graduate Center for

analysis of CO, CO,, H, and C, - C,o hydrocarbon species by gas chromatography. Complete
details of this procedure are given in the OGC LOL

B-62




ENCLOSURE 1

SECTION 1, Introduction

This enclosure describes the calibration and measurement methods used to determine the volume
of air passing through each filter during sample collection.

SECTION 2. Transport Tube

Flow through the transport tube will be monitored continuously using a pitot tube and a variable
reluctance pressure transducer. The pitot tube is positioned on the axis of the 3 3/4 inch diameter
(internal} transport tube approximately 3 feet downstream of the probes supplying the nephelometer
and OGC gas sampier and 9 inches upstream of the probe for the Teflon bag gas sampler. The flow
in the transport tube is very turbulent (Reynolds number 50,000 or more) and we therefore assume
the velocity profile in the tube is flat. The actual velocity at the pitot tube is calculated form the
equation:

12
P

V = 1096x]
0.075F

where V = actual velocity, feet per minute; P = pitot velocity pressure, inches of water; 0.075 =
air density, pounds per ft°, at standard conditions; and F = density correction factor as given by:

F = amb press (mmHg) o 298
760 273.1 + amb temp (°C)

Because of the rapid transit through the transport tube, the ambient conditions measured outside
the cabin are used in this calculation. The actual volumetric flow is calculated from the tube cross
sectional area (0.0767 ft%) and the actual V. The volumetric flow at standard conditions is obtained
by multiplying the actual flow by the density correction factor. After combining all necessary
conversion factors, the final equation becomes:

Q=971 [ VP x amb press (mmHg) N
273.1 + amb temp (°C)

where Q is in standard liters per second. The pressure trancducer is calibrated against an inclined
manometer over the 0 - 2 inches water gauge (in WG) range used for the measurements. The
offset and span controls are adjusted to provide numerical equivalency between output volts and
inches of water.
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SECTION 3. Hot Wire Anemometers

Flows through the three filters connected directly to the transport tube are measured using hot wire
anemometers mounted at the filter housing exits. The amplified voltage output from the sensors
is recorded and then converted to flow rate during cata analysis.

The anemometers are calibrated in place in the filter housings over the anticipated flow rate range
using a calibration system consisting of a 24-inich length of 1 1/2-inch diameter (internal) tubing
and a miniature pitot tube with its tip located approximately 18 inches from the tube entrance. Air
is drawn through the calibration system and then the filter holder with a HiVol sampier controlled
with a Variac. the pitot velocity pressure is measured with the same transducer used for the
transport tube measurements. The pitot and hot wire signals are recorded every 2 seconds after
stable flow has been established at each calibration condition. The instantaneous standard flow
rates are calculated using the tube area (0.0123 ft*) and the same assumptions as for the transport
tube. The equation, using the same units as for the transport tube is:

Q = 14.55 [VP amb press (mmHg) ]1,2
273.1 + amb temp (°C)

Polynomial regression equations are calculated for each set of paired flow rate aud hot wire voltage
data using nonlinear 1easﬂt squares software (TechGraphPad). A cubic equation is used unless an
acceptable correlation (r= > 0.99) is obtained with a quadratic fit to the data.

SECTION 4. Flow Distribution Calculation

The flow through each of the filters is expected to be 1/3 of the total flow through the transport
tube so long as all three filters are identical. The three hot wire anemometers permit verification
of this and allow for apportioning the flow when different types of filters are used together.
However, the hot wire flow values cannot be used directly because their response time for abrupt
changes (2 - 3 seconds) is a significant part of the sample collection time (5 - 8 seconds).
Therefore, the transport pitot tube will be used to determine the total volume of air that passes
through the fil.ers. The volume will be apportioned among the filters based on the last few seconds
of the sample when the data indicate the post-filter flowmeter readings have stabilized.
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SECTION 11 - VOC Collection Analysis System (OGC)
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Oregon Graduate Center
LOI-1
REVISION NUMBER: 0
1 JUNE 1989
VOC Collection Analysis System
Adapted from EPA Compendium Method TO-14
R. A. Rasmussen

A. CANISTERS

1.1 Canister Construction

1.11

112

1.1.3

1.14

Type 304 stainless steel with 20 gage wall thickness usec tc fabricate stainless steel
air sampling canisters. All welded seams welded metal-to-metal (no welding rod
used) under Argon shield for T.LG. weld, 100% penetration.

Sample sizes available: 850mL, 3.2L, 6L, 15L, and 32L. For simultaneous paired air
sampling 3.2-L canisters are used.

All internal surfaces are electropolished using Molectrics, Inc. (Carson, CA), Type
Power Kleen™ solution, commonly referred to as the SUMMAR process. This
treatment leaves an enriched surface layer of chrome-nickel o:ude that is designated
as "passivated." After electropolishing, said surfaces are thoroughly washed with DI
water and cleaned of any residual organics by a vacuum bake-out at 120 °C to 100
mTorr for several hours.

Valve configurations are typically a single Nupro™ $S-4H4 bellows stem valve. To
ensure leak-tight construction to air sampling manifolds, the valves are fitted with
Cajon™ VCRR 1/4-inch male connectors. These fittings use an expendable metal
disc to provide vacuum-tight connections. Swagelok™ fittings are not acceptable for
multiple use leaktight vacuum assemblies,

1.2 Canister Integrity

121
1.2.2

123

All canisters are hydrostatically tested to 20 Atm. (300 psig).
Recommended operational pressure range is -30 inches Hg to 2 Atm. (30 psig).

All containers are helium leak-tested to 1 x 10-9 cc/sec.
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© " 13 Canister Cléaning System

13.1

132

133

134

135

13.6

137

1.3.8

139

Vacuum pump (Alcatel, Hingham, MA, Model M2008A). Capable of evacuating
sample canister(s) to an absolute pressure of <0.05 mm Hg (50 mTorr).

Manifold - stainiess steel manifold with connections for simultaneously cleaning
two-four canisters.

Shut-off valve(s) - five on-off Nupro™ SS4H4 valves.

Stainless steel vacuum gage (Varian, Palo Alto, CA, Model VH3) capable of
measuring vacuum in the manifold to an absolute pressure of 0.05 mm Hg or less.

Cryogenic trap (2 required) - all glass, standard mechanical roughing pump type
open tubular trap cooled with liquid nitrogen (-196 °C) to prevent contamination
from back diffusion of oil from vacuum pump.

Stainless steel pressure gauges (2) (Span Instruments, Plano, TX) all SS, 0-345 kPa
(0-30) psig) to monitor zero air pressure.

Stainless steel flow control valve, Nupro™ SS-4H4 - to regulate flow of zero air into
canister(s).

Huinidifier - pressurizable glass water bubbler containing high performance liquid
chromatography (HPLC) grade deionized water or other system capable of providing
moisture to the zero air supply.

Isothermal oven for heating canisters (0-150 °C), 16 x 24-inch I.D., special laboratory
construction. Note: Very important that Nupro™ SS-4H4 valves remain outside of
oven during bake-out procedure.

14 Calibration System and Manifold.

14.1

14.2

143

144

Calibration manifold - SS manifold, SS tubing internally passivated or
electropolished. Sampling ports and internal baffles for flow disturbance to ensure
proper mixing. System is designed to handle pressures up to 350 psig. Two-stage
high purity regulators (Veriflow, Richmond, CT, Model IR501B-4-SSR) are used to
reduce pressures from EPA audit cylinders.

Hurmidifier - 500-mL impinger flask containing HPLC grade deionized water.

Electronic mass flow controllers - ranges 0 to § L/min, 0 to 50 cm®/min (Tylan
Corporation, Carson, CA, Model FC260, or equivalent).

Telfon™ or §S in-line filter(s) for particulate control - 47-mm Teflon™ or 10-m-
nominal S8 discs, best source.
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2. Standards, Reagents, and Materials

2.1 Gas cylinders of helium, hydrogen, nitrogen, argon/methane (5/95%), and zero air -
ultrahigh purity grade, best source.

2.2 Gas calibration standards - cylinder(s) containing the following
compounds of interest are available:

vinyl chloride

vinylidene chloride

1,1,2-trichloro-1,2,2-
trifluoroethane

chloroform _

1,2-dichloroethane

benzene

toluene

FreonR 12

methyl chloride

1,2-dichloro-1,1,2,2-tetra-

fluoroethane

- methyl bromide

ethyl chloride

FreonR 11
dichloromethane
1,1-dichloroethane
cis-1,2-dichloroethylene
1,2-dichloropropane
1,1,2-trichloroethane

1,2-dibromoethane
tetrachloroethylene

chlorobenzene

benzyl chloride

hexachloro-1,3-butadiene
methyl chloroform

carbon tetrachloride

trichloroethylene

cis-1,3-dichloropropene
trans-1,3-dichloropropene
ethylbenzene

o-xylene
m-Xylene

p-xylene

styrene
1,1,2,2-tetrachloroethane
1,3,5-trimethylbenzene
1,2,4-trimeitylbenzene
m-dichlorobenzene
o-dichlorobenzene

p-dichlorobenzene
1,2,4-trichlorchenzene

23 Primary reference standards are traceable to a National Bureau of Standards (NBS)
Standard Reference Material (SEM) or to an NBS/EPA-approved Certified Reference
Material (CRM). For hydrocarbon speciation we use two different NBS SRM’s: Benzene
in N2, #1805 at 0.25 ppm; Propane in N2, #1665b at 3 ppm; Methane in Air, #1658a at
1 ppm and #1659 at 10 ppm. For carbon monoxide we use NBS SRM CO in Air #2612
at 10 ppm.

24 Gas purifiers - connects ! in-line between hydrogen, nitrogen, and zero air gas cylinders
and system inlet line, to remove moisture and organic impurities from gas streams (built
to own specifications using mol-sieve).

25 Deionized water - high performance liquid chromatography (HPLC) grade, ultrahigh purity
(for humidifier), best source.

2.6 Hexane - for cleaning sampling system components, reagent grade, best source.

2.7 Methanol - for cleaning sampling system components, reagent grade, best source.
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3. Sampling System

3.1 System Description

3.1.1 Pressurized Sampling (with Teflon™ diaphragm-type pump).

3111

3.1.12

Pressurized sampling is used when longer-term integrated samples or higher
volume samples are required. The sample is collected in a canister using a pump
and flow control device to achieve a typical 10-30 psig final canister pressure.

In pressurized canister sampling the pump (Model FC1121, BRC, Hillsboro, OR)
draws in ambient air from the sampling manifold to fill and pressurize the
sample canister.

3.1.2 All Samplers

3121

Equation (5)

3122

3.123

A flow control device (Veriflow, Richmond, CA, Model $S-423 OGC) is chosen
to maintain a constant flow into the canister over the desired sample period.
This flow rate is determined so the canister is filled to about one atmosphere
above ambient pressure cver the desired sample period. For example, if a pair
of 3.2L canisters are to be filled to 2 atmospheres (15 psig) absolute pressure in
3 hours, the flow rate can be calculated by:

Flow Rate Calculation

For automatic operation, the timer (Chrontrol, San Diego, CA, Model CD-4) is
wired to start and stop the pump at appropriate times for the desired sample
period. The timer must also control the solenoid valve, to open the valve when
starting the pump and close the valve when stopping the pump.

The use of the Skinner (Columbus, OH) Magnelatch™ (Model VTR 1211) valve
avoids any substantial temperature rise that would occur with a conventional,
normally closed solenoid valve that would have to be energized during the entire
sample period. The temperature rise in the valve could cause outgassing of
organic compounds from the Viton™ valve seat matecial. The Magnelatch™ valve
requires only a brief electrical pulse to open or close at the appropriate start and
stop times and therefore experiences no temperature increase. The pulses may
be obtained either with an electronic timer that can be programmed for short (5
to 60 seconds) ON periods.
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3.1.24 The connecting lines between the sample inlet and the canister should be as short
as possible to minimize their volume. The flow rate into the canister should
remain relatively constant over the entire sampling period.

3.1.2.5 Prior to field use, each sampling system has passed a humid zero air certification
(see TO-14, Section 12.2.2). All plumbing has been checked carefully for leaks.
The canisters also have passed a humid zero air certification before use (see
EPA-TO-14, Section 12.1).

3.2 Sampling Procedure

3.2.1 The sample canisters have been cleaned and tested according to the procedure in
EPA-TO-14, Section 12.1.

3.2.2 The sample collection system is assembled and has met certification requirements as
outlined in EPA-TO-14, Section 12.23. [Note: The sampling system should be
contained in an appropriate enclosure if placed out-of-doors.]

3.2.3 To verify correct sample flow "practice” canisters are used in the sampling system. For
the pump-driven system the practice canisters are not opened as the flow is measured
at the outlet of the system. A mass flow meter is attached to the outlet line of the
sampler and the vent. The valve is opened. The sampler pump is turned on and the
reading of the mass flow meter or calibrated rotometer is compared to the flow rate
specified: 71 mL/min. The valves should agree with +10%. If not, the sampler flow
controller needs to be set to the desired setting,

3.24 The sampler is turned off. Note: Any time the sampler is turned off, wait at least 30
seconds to turn the sampler back on.

3.2.5 An identification tag is attached to the canister. Canister serial number, sample
number, location, date, time, and comments are recorded on the tag.

4. Analytical System
4.1 System Description
4.1.1 GC-FID System

4.1.1.1  The analytical system is composed of a gas chromatograph (HP5790, Avondale,
PA) equipped with a capillary column and a flame ionization detector. In typical
operation, sample air from pressurized canisters is vented to the analytical system
from the canister at a flow rate of 80 cm®/min. For analysis 500 cm?/min of
sample gas is used. Sub-ambient pressure canisters are connected directly to the
inlet. The gas volume is measured via the increase in pressure in the fixed
volume (4-L) vacuum flask. The sample gas stream is routed through a six-port
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chromatographic valve (Carle or Valco) and into the cryogenic trap. [Note: This
represents a 6.2-minute sampling period at a rate of 80 cm®/min.] The trap is
1/8-inch OD x 8 inches packed with 60-80 mesh glass beads and is cooled to -183
°C by immersion in LOX cryogen. VOCs are condensed on the trap surface
while N, O,, and other sample components are passed to the vacuum reservoir.
After the organic compounds are concentrated, the valve is switched and the
trap is heated. The re-volatilized compounds are transported by helium carrier
gas at a rate of 4 cm?/min to the head of a wide bore DB-1 capillary column
(0.32 mm x 60 m). Since the column initial temperature is at -60 °C, the VOCs
are cryofocussed on the head of the column. The oven temperature is
programmed trom -60 to 150 °C at 4 °C/min after an initial 2-minute hold. The
VOCs in the carrier gas are chromatographically separated. The FID detector
senses the presence of the carbon in the speciated VOCs, and the response is
recorded by either a strip chart recorder or an electronic integrator.

Helium is used as the carrier gas (3 cm3/min) to purge residual air from the trap
at the end of the sampling phase and to carry the re-volatilized VOC through the
wide GC column. Moisture and organic impurities are removed from the helium
gas stream by a chemical purifier installed in the GC.

Gas scrubbers containing Drierite™ or silica gel and SA molecular sieve are used
to remove moisture and organic impurities from the zero air, hydrogen, and
nitrogen gas streams. [Note: The purity of gas purifiers is checked prior to use.]

All lines should be kept as short as practical. All tubing used for the system
should be chromatographic grade stainless steel connected with stainless steel
fittings.

The FID burner air, hydrogen, nitrogen (make-up), and helium (carrier) flow
rates are set to obtain an optimal FID response while maintaining a stable flame
throughout the analysis. Typical flow rates are: burner air, 450 cm3/min;
hydrogen, 30 cm3/min; nitrogen, 30 cm®/min; helium, 3 cm?/min.

4.2 GC-FID Calibration

4.2.1 At the beginning of each day three analyses of a single point working standard
(nechexane) are made. If the results fall within +2%, the average of the response is
used to calibrate the successive analyses. If the values for the three initial nechexane
analyses exceed +2%, a fourth and/or fifth analysis is performed. Neohexane as the
daily calibration standard has been used in our laboratory for 14 years. The present
values are directly traceable to our primary NBS SRM benzene and propane standards.
The working standards are metered with and without humidified zero air, depending
upon the analyses.

4.2.2 As an alternative, a multipoint humid static calibration (three levels plus zero humid

air) is sometimes performed on the GC-FID system. During the humid static
calibration analyses, three SUMMAR passivated canisters are filled each at a different
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concentration between 1 and 20 ppbv from the calibration manifold using a mass flow
control arrangement, These calibration standards are each analyzed twice. The
expected retention times are used to verify proper operation of the GC-FID system.
A calibration response factor is determined for each analyte and used where
appropriate. The computer calibration table is updated with this information.

4.2.3 Routine Calibration: The GC-FID system is calibrated daily with a one-point
calibration. The system is calibrated either with the single point nechexane standard
in a high pressure (2000 psig) tank procedure or with a low pressure (<40 psig) 6L
SUMMAR passivated canister filled with humid calibration standards. After the single
point calibration, the GC-FID analytical system is challenged with a humidified zero gas
stream to ensure that the analytical system returns to specification (less than 0.2 ppbv
of selective organics).

4.3 GC-FID System Performance Criteria
4.3.1 Humid Zero Air Certification

4.3.1.1 Before system calibration and sample analysis, the GC-FID analytical system is
optimized.

43.1.2 Periodically the GC-FID system is challenged with humid zero air.

4.3.1.3 Analytical systems contaminated with less than 0.2 ppbv of targeted VOCs are
acceptable.

4.3.2 GC Retention Time Windows Determination.

43.2.1 For proper identification, the retention time windows must be established for
each analyte.

4.3.2.2 To do this properly, the GC system must be within optimum operating conditions.

4.3.23 Three injections of a diluted auto exhaust standard containing all compounds for
retention time window determination are made. [Note: The retention time
window must be re-established for each analyte periodically or when drift in the
R.T. is observed.]

4.3.24 The standard deviation of the three absolute retention times for each single
component standard is calculated. The retention window is defined as the mean
plus or minus three times the standard deviation of the individual retention times
for each standard.

4.3.2.5 The retention time windows for each standard are determined on each GC
column whenever a new GC column is installed or when major components of the
GC are changed. The data are noted and retained in a notebook in the
laboratory as part of user SOP and as a quality assurance check of the analytical
system.
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4.4 Analytical Procedures

44.1

Canister Receipt

4.4.1.1 The overall condition of each sample canister is observed. Each canister is

expected to be received with an attached sample identification tag.

4.4.1.2 Each canister is recorded in the logbook. Noted on the identification tag are the

date received and the initials of the recipient.

4.4.13 The pressure of the canister is checked by attaching a pressure gauge to the

canister inlet. The canister valve is opened briefly and the pressure (kPa, psig)
is recorded. Final cylinder pressure is recorded on the canister sampling field
data sheet.

4.5 GC-FID Analysis

4.5.1

4.5.2

4.5.3

454

The analytical system should be humid zero air certified and calibrated through working
standards directly referenced to NBS SRMs.

Sixty minutes are required for each sample analysis: 15 minutes for system
initialization and sample collection, 40 minutes for analysis, and 5 minutes for
post-time, during which a report is printed.

The helium and sample mass flow controllers are checked and adjusted to provide
correct tlow rates for the system. Helium is used to purge residual air from the trap
at the end of the sampling phase and to carry the re-volatilized VOCs from the trap
onto the GC column and into the FID. The hydrogen, burner air, and nitrogen flow
rates are also checked. The cryogenic trap is connected and verified to be operating
properly while flowing cryogen through the system.

The sample canister is connected to the inlet of the GC-FID analytical system. The
canister valve is opened and the canister flow is vented to flush the system prior to
passing the sample through the freezeout loop into the receiving vacuum-volume
reservoir. The VOCs are condensed in the trap.

The six-port valve is switched to the inject position, and the canister valve is closed.
The electronic integrator is started.

After the sample is preconcentrated on the trap, the trap is heated and the VOCs are
thermally desorbed onto the head of the capillary column. Since the column is at -60

°C. the VOCs are cryofocussed on the column. Then the oven temperature
(programmed) increases and the VOCs elute from the column to the FID assembly.

4.5.8 The peaks eluting from the detectors are identified by vetention time while peak areas

are recorded in area counts.
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4.5.9

The response factors are multiplied by the area counts for each peak to calculate
mg/m? for the unknown sample.

4.5.10 Each canister is analyzed once. [Note: paired samples are collected and an equal

aliquot from each is used in the analyses.]

S. Cleaning and Certification Program

5.1 Canister Cleaning and Certification

.11

5.1.2

5.1.3

5.14

5.1.5

5.1.6

5.7

All canisters must be clean and free of any contaminants before sample collection.

All canisters are leak tested by pressurizing them to approximately 30 psig with zero air.
The initial pressure is measured, the canister valve is closed, and the final pressure is
checked after 24 hours. If leak tight, the pressure should not vary more than +2 psig
over the 24-hour period. Alternately the canisters are tested with a He-leak MS system
to 1x 10-9 cc/sec.

A canister cleaning system is generally used to facilitate recycling of the cans. A
cryogen (LN2) is added to the vacuum and zero air supply traps. The canister(s) are
connected to a 2-position manifold. The manifold-vent shut-off valve and the canister
valve(s) are opened to release any remaining pressure in the canister(s). The valve to
the vacuum pump is opened after the manifold vent shut-off valve is closed. The
canister(s) are evacuated to 100 mTorr for at least one hour.

The vacuum line is shut off and the zero air shut-off valve is opened to pressurize the
canister(s) with humid zero air to approximately 30 psig. A Bryon Instruments Model
25 (Raleigh, NC) zero gas generator system is used; the flow rate is limited to maintain
optimum zero air quality.

At the end of cycle #1 the zero air shut-off valve is closed, and the canister(s) are
allowed to vent down to atmospheric pressure through the manifold vent shut-off valve.
The vent shut-off valve is closed. Steps 5.1.3 through 5.1.5 are repeated two additional
times for a total of three evacuation/pressurization cycles for each set of canisters.

At the end of the evacuation/pressurization cycle, the canister is pressurized to 30 psig
with humid zero air. The canister is then analyzed by a GC-FID or ECD analytical
system. Any canister that has not tested clean (compared to direct analysis of
humidified zero air of less thaa 0.2 ppbv of targeted VOCs) are not used.

The canister is reattached to the cleaning manifold and is then re-evacuated to <50
mTorr and remains in this condition until used. The canister valve is closed. The
canister is removed from the cleaning system, and the canister connection is capped
with a brass Swagelok™ fiwting. The canister is now ready for collection of an air
sample. An identification tag is attached to the neck of each canister for field notes
and chain-of-custody purposes. '
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5.1.8 As an option to the humid zero air cleaning procedures, the canisters are heated in an
isothermal oven to 100 °C during Section 11.1.3 to ensure that lower molecular weight
compounds (C2-C8) are not retained on the walls of the canister. For sampling
heavier, more complex VOC mixture, the canisters should be heated to

120 °C. Once heated, the canisters are evacuated to 50 mTorr. At the end of the
heated/evacuated cycle, the canisters are pressurized with humid zero air and analyzed by
the GC-FID system. Any canister that has not tested clean (less than 0.2 ppbv of targeted
compounds) are not used. Once tested clean, the canisters are re-evacuated to 50 mTorr
and remain in the evacuated state until used. [Note: The Nupro SS-4H4 valves must be
positioned outside of the cven; only the canister body is heated; otherwise, severe dainage
to the valve may occur.)

5.2 Sampling System Cleaning and Certification
5.2.1 Cleanu.g Sampling System Components

52.1.1 Sample comporents are disassembled and cleaned before the sampler is
assembled. Nonmetallic parts are rinsed with HPLC grade deionized water and
dried in a vacuum oven at 50 °C. Typically, staii-less steel parts and fittings are
cleaned by placing them in a beaker of methanol in an uitrasonic bath for 15
minutes. This procedure is repeated with hexane as the solvent only when
needed.

$.2.1.2 The parts are then rinsed with HPLC grade deionized water and dried in a
vacuum oven at 100 °C for 12 to 24 hours.

5.2.1.3 Once the sampler is assembled, the entire system is purged with humid zero au
for 24 hours.

5.22 Humid Zero Air Certification
[Note: In the following sections, “certification” is defined as evaluating the sampling
system with humid zero air and humid calibration gases that pass through all active
components of the sampling system. The system s “certified” if no significant additions
or deletions (less than 0.2 ppbv of targeted compounds) have occurred when challenged
with the test gas stream.]

5.22.1 The cleanliness of the sampling system is determined by testing the sampler with
humid zero au.

5222 The sampier is connected to the manifold and the humid zero air is passed
through the system.

5.2.23 The humid zero gas stream passes through the sampling system to a GC-FID
analytical system at 80 cm’/min so that a 560 cra*/min is pulled through the
six-port valve and thto the cryogenic trap.  After the sample (500 ml) is
reconcentrated on the trap, the trap is heated and the VOCs are thermally
desorbed onto the head . the capillary column. Since the column 15 at -60 °C,
the VOCs are cryofocussed on the column. Then the oven iemperature
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(programmed) increases and the VOCs begin to elute and are detected by the
GC-FID. The analytical system should not detect greater than 0.2 ppbv of
targeted VOCs in order for the sampling system to pass the humid zero air
certification test. '

6. Performance Criteria and Quality Assurance
6.1 Standard Operating Procedures (SOPs)

6.1.1 The SOPs given in Sections 1-5 have described the following activities: (1)
Manufacture, safety factor, assembly, calibration, leak check, and operation of specific
sampling systems, and equipment used; (2) preparation, storage, shipment, and handling
of samples; (3) assembly, leak-check, calibration, and operation of the analytical system
for the specific equipment used; (4) canister storage and cleaning; and (5) data
recording and processing.

6.1.2 Specific stepwise instructions have been provided in the SOPs and are available to and
understood by the laboratory personnel conducting the work.

6.2  Method Relative Accuracy and Linearity

6.2.1 Accuracy is determined by measuring VOC standards from an NBS or EPA audit
cylinder into a sampler. The contents are then analyzed for the components contained
in the audit canister. Percent relative accuracy is calculated:

Where: Y = concentration of the targeted compound recovered from sampler.

X =  concentration of VOC targeted compound in the NBS-SRM or
EPA-CRM audit cylinders.

6.2.2 If the relative accur.cy does wot fall betweer 90 and 110 percent, the field sampler is
not used. Historically, concentrations of the C2-C9 hydrocarbons are accurately
measured with the FID. The detector is very linear over concentration ranges of 104
or more. All of the software for the Hewlett-Packard series of GC 5790’s with 3390A
data processors, GC 5890’s with 3393A or 3396 recorder-integrators are designed to
accommodate multilevel calibration entries, so the correct response factors are
automatically calculated as well as concentrations in the range of ambient air analysis.

6.3 Quality Assurance
6.3.1 Sampling System
6.3.1.1 Pre- and post-sampling measurements with a mass flow meter or rotometer for

flow verification of sampling system should be made periodically in the field.

B-77




Equation (6)

Canisters are pressure tested to 30 psig +2 psig over a period of 24 hours or

preferably He leak-tested to 1 x 10-9 He cc/sec.

All canisters are certified clean (containing less than 0.2 ppbv of targeted VOCs)
through a humid zero air certification program.

All field sampling systems are certified initially clean (containing less than 0.2
ppbv of targeted VOCs) through 3 humid zero air certification program.

All field sampling systems have passed an initial humidified calibration gas

certification {at VOC concentrations levels expected in the field (e.g, 0.5 to
ppbv)] with a recovery of greater .han 90%.

Percent Relative Accuracy

% Relative Accuracy = XX- Y x 100

6.4.1 GC-FID System Performance Criteria

64.1.1

6.4.1.2

6.4.1.3

6.4.14

6.4.1.5

The GC-FID analytical system, prior to analysis, is certified to be clean (less than
0.2 ppbv of targeted VOCs) through a humid zero air certification.

The GC-FID analytical system retention time windows for each analyte prior to
sample analysis are verified when a new GC column or major components of the
GC system are altered since the previous determination.

All calibration gases are traceable to a National Bureau of Standards (NBS)
Standard Reference Material (SRM).

The retention time windows are re-established continuously throughout the
course of the analytical period.

The long-term quality control results for measuring our neohexane working
standard of 226 ppbv against two different NBS SRMs are given in Table 6.4.1.5.
The precision of these intensive sets of analyses (usually 3 days are required to
complete the tests) are very good: 1-4%. The data have been systematically
obtained since 1985. Currently we intercalibrate our working standard against
two NBS SRMs, benzene and propane, every six months. No difference or bias
is observed for either NBS SRM used to calibrate the neohexane standard. The
data suggest that the neohexane standard is very stable and is accurately
referenced to the NBS SRMs. Thé NBS-SRMs concentrations and hydrocarbon
species are very different from one another: 2.87 vs. 0.254 ppmv for propane and
benzene respectively. This supports our contention that our neohexane standard
is accurately referenced to the NBS-SRMs. We have been using neohexane as
our daily working standard for 14 years. The prime reason it was selected is that
it is one of the few hydrocarbons that can be used as an internal standard in an
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urban ambient air sample because it is not a product of auto exhaust. The lower
detection limit of our GC-FID system using S00-mL air samples is 0.2 mg/m?® for
benzene. The precision of analysis for benzene at 3.0 mg/m?> is +10% (2s). [
clean air along the California coast observed benzene levels are 0.3 to 3mg/m?,
whereas at dirty sites 3-12 mg/m? values are measured. The lower detection hmxt
of our GC-FID system of 0.1 to 0.2 mg/m? per compound for a 500-mL sample
is determined more by the threshold limits of the HP electronic integrators than
by the physical discernment of a peak. The lower detection limits for propane
(C3), nechexane (C6), and benzere (C6 aromatic) are consistent within the
analytical parameters used. Therefore, we believe that from C3 to C9 the lower
detection limit for xdennﬁed and unidentified hydrocarbons species is essentially
the same: ~0.2 mg/m°.
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|| Primary Standards

6.4.1.6 The absolute accuracy of our calibration standard is determined against the two
NBS-SRM standards. The measured value for 7 determinations over three years
is 0.224 ppmv +0.005, or +2.3%. This suggests that our neohexane standard is
less than its assigned value of 0.226 ppmv by 0.002 ppm. or 0.9%. We do not

believa this is a real difference.
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Neohexane Working Standards Percent
Given Value | Analysis Assigned Measured | Difference
ppmv Date ppmv ppmyv
Benzene NBS-SR 0.254 Dec 1985 0.226 0.224 2
#1805 CAL 5679
Benzene NBS-SR 0.254 Jun 1987 0.226 0233 4
#1805 CAL 5679
Benzene NBS-SR 0.254 Nov 1987 0.226 0219 3
#1805 CAL 5679
Benzene NBS-SR 0.254 Apr 1988 0.226 0.221 -3
#1805 CAL 5679
Propane NBS-SR 287 Mar 1988 0.226 0218 4
#1665-B FF27623
Benzene NBS-SRM 0.254 Oct 1988 0226 0222 +2
#1805 CAL 5679
Propane NBS-SR 2.87 Oct 1988 0.226 0224 +1
#1665-B FF27623
Benzene NBS-SRM 0.254 Jun 1989 0.226 0.205 -9
#1805 CAL 5679
Propane NBS-SRM 2.87 0.226 0.225 +1
#1665-B FF27623 Jun 1989
Benzene NBS-SR 0254 Oct 1989 0226 0226 0
#1805 CAL 5679
Propane NBS-SRM 2.87 Oct 1989 . 0226 0.227 0
#1665-B FF27623
Benzene NBS-SRM 0.254 Apr 1990 0.226 0226 0 |
#1805 CAL 5679
Propane NBS-SRM 2.87 Apr 1990 0.226 0.226 0
#1665-B FF27263 1
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SECTION 12 - General Laboratory Procedures (AWL)
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Alpine West

OBOD Field Test C LOI-1
4 January 1991

Revision 5

GENERAL LABORATORY PROCEDURES

A.  Preparation and Cleaning of Glass Sample Storage Containers
Glass containers are washed with hot tap water and detergent, rinsed with distilled water, placed
in a concentrated nitric/sulfuric (1/3) acid bath for 10 min, rinsed again with distilled water, and
dried in an oven at 110°C for >8 h. The lids ¢ re lined with Teflon to prevent contamination of
the sample.

B. Handling of Filters and Soils

Clean cotton (100%) gloves are used whenever handling soils or filters. In limited situations,
Latex gloves may be used.

C. Labeling of Sample Storage Containers
Labels containing the date of use, ELI sample number, and other sample identification
information are placed on glass storage containers immediately after sampling and return of the
samples (e.g., soil samples, filters, etc.) to the storage containers. Likewise, similar information
is recorded in a journal. Both the label and the journal record are signed and dated by AWL
authorized personnel,

D. Storage of Filters, Soils, and Fall-out Pan Particulates
All soil and fall-out pan particulate samples are stored in acid-washed glass containers in a walk-
in freezer (WIDB 629) at 5°C or in an AWL freezer (ESC 106) at -15°C prior to extraction.
All filter samples are stored in their Teflon-lined envelopes in a freezer (ESC 106) at -15°C
prior to extraction.

E. Storage of Acetonitrile Extracts

Glass vials (1-dram amber with Teflon-lined lids) containing the final extracts are stored at -15°C
in a freezer.

F. Recording and Correcting Data
1. All data are recorded using a black permanent ink pen.
2. All dates are written in the order of day, month, year, the month being a three-letter

abbreviation (i.e., 25 Nov 1988).
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*3.. All times are stated according to a twenty-four hour clock with a colon separating the hour
from the minute (i.e., 13:52).

4. All data sheets are signed and dated when completed and only after a check for completeness
and correctness has beea done.

5. All journals are signed and dated at the end of each day and at least once on each page.
6. A correction consists of the incorrect data crossed out with a single line such that it remains
legible, the correct data written in, the date of correction, and the initials of the person

making the correction.

7. Any reprocessing is considered new data and not a correction, and is handled as such.
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SECTION 13 - Preparation, Handling, and Extraction of Quartz Fiber Filters (AWL)
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Alpine West
OBOD Field Test C
LOI1-2

4 January 1991
Revision 5

PREPARATION, HANDLING, AND EXTRACTION OF QUARTZ FIBER FILTERS
A.  Preparation of Filters

1. Quartz fiber filters (20.3-cm x 25.4-cm rectangular) are purchased from Whatman. Cotton
(100%) gloves are used for handling the filters.

2. The filters are placed on aluminum trays, fired in a muffle furnace at 650°C for 8 h, slowly
cooled to room temperature, and individually stored in Teflon containers and marked with
an LD. number and weight.

B. Weighing of Filters

1. The fired filters are weighed both before and after sampling on an analytical balance to 0.01
mg. A minimum of 16 h should be allowed for initial equilibration before the first weighing.

1854

Rectangular filters are placed back in the Teflon containers and labeled with the weight.

After sampling, a l in x | in square is cut from each filter and shipped to Sunset Laboratories
tor total carbon analysis. The filter is weighed on the analytical balance before and after
cutting.

[P8)

4. In order to ensure the accurate performance of the balance during weighing, the following are
done:

4. One calibration weighing each day.
b. A reference weighing (same weight range) between every five samples.

c. Weighing of control filters spread out over the weighing period.

C. Labeling of Filters

After sampling, the futers are returned to their labeled storage containers and given another
label containing the date of use, ELI sample number, and other identification information. This
information is also duplicated in the journal. The label and journal are signed by authorized
AWL personnel.
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D. . Extraction of Filters After Sampling

1. Each filter is placed in a 60-mm X 180-mm cellulose thimble and extracted with 700 Ml of
nanograde acetonitrile in a Soxhlet extractor (extra large, 1000-mL round bottom flask) as per
LOI-5 for 6 h at a solvent temperature of 80°C.

2. The acetonitrile extract is concentrated to a volume approximately 1-2 mL using a rotary
evaporator (50°C), LOI-6, transferred to a 1-dram amber vial (Teflon-lined cap), reduced to
approximately 0.4 mL under N, purge, and brought to a volume of 0.4 mL by adding
nanograde acetonitrile.

3. The samples are split using a glass micro pipette into two equal 0.2-mL parts, 20 L of
internal standard solution is added to one half (6 ug of l-nitronaphthalene-d; and of 9-
phenylanthracene), and the other half is placed in storage.

E. Storage of Acetonitrile Extracts

The 1-dram amber vials containing the final filter extracts are stored at -15°C in a freezer.
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SECTION 14 - Extraction of Soil and Fall-Out Pan Particulates (AWL)
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OBOD Field Test C
LOI-3

4 January 1991
Revision 3

EXTRACTION OF SOIL AND FALL-OUT PAN PARTICULATES

o

L

e

Approximately 1-400 grams of soil or fall-out pan residue are pluced in a 60-mm x 130-mm
cellulose extraction thimble.

500 mL of nanograde acetonitrile is introduced into a 1000-mL round bottom tlask.

A heating mantle connected to a variable auto transformer is used to heat the extraction tlask
to 80°C.

The soil is extracted using a Soxhlet extractor for 12 hours.
The extraction fluid is concentrated to a volume of 4-10 mL using a rotary evaporator.

The 4-10 mL of fluid is then passed though an alumina (oxide) column (3-5 ¢m in length)
using acetonitrile as eluant.

The sample is concentrated to a volume of 0.4 mL and then placed in a 1-dram Tetlon-sealed
amber vial.

The extract is divided into two 0.2-mL portions and an internal standard (6 pg of i-nitro-

naphthalene-d, and 6 pug of 9-phenylanthracene) is placed in one of the vials. Both are placed
in storage at -15°C in a freezer.
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SECTION 15 - Analysis of Bulk Explosives and Propellants (AWL)
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Alpine West
OEOD Field Test C
LOI-4

4 January 1991
Revision §

ANALYSIS OF BULK EXPLOSIVES AND PROPELLANTS

A. Explosives samples
A small sample (<1 g) of each explosives sample is collected and stored in a clean i-dram glass
bottle (Teflon-lined lid) until analyzed. Approximately 0.1 mg of the sample is dissolved in S mL
of acetonitrile for analysis by SFC/MS and GC/MS. A sample (0.4 mL) of this solution is
removed and split into two equal parts. To one half of this sample, 20 uL of internal standard
is added (6 ug of l-nitronaphthalene-d; and 6 ug of 9-phenyl-anthracene). Both halves are
placed in storage at -15°C in a freezer.

B. Propellant Samples

Small samples of the propellanis are collected and stored at -15°C. The samples are treated as
ih part A.
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SECTION 16 - Soxhlet Extractor Operation (AWL)
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Alpine West
OBOD Field Test C
LOI-5

4 January 1991
Revision 5

SOXHLET EXTRACTOR OPERATION

A.  The Soxhlet Extractor consists of three parts: extraction flask, Soxhlet, and condenser (Figure

1).

B. A 1000-mL (extra large) Soxhlet extractor is used with a 60-mm x 180-mm cellulose thimble to
extract samples as follows:

1.

2

700 mL of solvent is placed in the 1000-mL extraction flask.

. The extraction flask is placed in the heating mantle as shown in Figure 1.

The sample is placed in a clean thimble.

The Soxhlet extractor is assembled with the cellulose thimble in place.

The cold water to the condenser is turned on.

A variable auto transformer is connected to the heating mantle to control the temperature.

The heating mantle is heated to a temperature at which the solvent just boils and there is a
turn-over time for the Soxhlet of approximately 10-12 mins.

After extracting for the required time, the power is switched off, and the extractor is allowed
to cool.

After cooling, the thimbles are drained of any residual solvent which is added to the solvent
in the extraction flask.

10. The sample is now ready for concentration.

C. After extraction, all Soxhlet parts are cleaned.
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Figure 1. Soxhlet Extractor Set-up
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SECTION 17 - Rotary Evaporator Operation (AWL)

B-101




INTENTIONALLY BLANK

B-102




Alpine West
OBOD Field Test C
LOIL-6

4 January 1991
Revision §

ROTARY EVAPORATOR OPERATION

P'

. Turn on the water for vacuum cooling.

Turn the vacuum stopcock so that no vacuum is created (aligned with the hole in the condenser).

. Attach the round bottom evaporating flask containing the sample to the exposed end of the

vapor duct.

Lower the evaporating flask so that it is partially submerged in the water bath, which is
maintained at or below 35°,

Adjust the rotation speed of the drive unit and add the vacuum by rotating the vacuum stopcock
one quarter turn. Be certain that no bumping or foaming occurs.

When the sample has nearly evaporated (~1 mU left), turn off the vacuum and the drive unit.
Remove the evaporating flask. Empty the receiving flask in the appropriate waste container.

Transfer the remaining solution to a l-dram glass vial, rinse the round bottom flask with
approximately 0.5 mL of solvent 3 times and transfer each rinse to the 1-dram vial.

Re-concentrate the sample to 0.4 mL by N, (g) purge.
Clean the 2xposed portion of the vapor duct by the following procedure:
a. Turn the vacuum off and turn on the drive unit to a slow setting.

b. Hold a 100-mL beaker of appropriate solvent under the rotating vapor duct. Be sure that all
of the ground glass joint is wetted by the solvent.

¢. Lower the beaker of solvent until part of the opening of the vapor duct is above the surface
of the solvent.

d. Close the vacuum stopoock.

e. Gradually raise and lower the beaker to allow the duct to suck up enough solvent to coat the
end of the tube.
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f. . Partially open the stopcock valve; submerge the rotating vapor duct in the beaker of solvent
and adjust the stopcock valve until the vapor duct fills with soivent (but does not overflow).
Allow the solvent to remain in the rotating tube for at least S seconds. Close the stopcock
and allow some of the solvent to overflow into the rotary evaporator receptacle.

g. Empty the receiving flask and cover the exposed portion of the vapor duct with aluminum foil.
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SECTION 18 - Supercritica.  d Chromatography/Mass Spectrometry (AWL)
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4 January 1991
Revision 5

SUPERCRITICAL FLUID CHROMATOGRAPHY/MASS SPECTROMETRY (SFC/MS)

This LOI describes the SFC/MS instrumentation and methodology for analysis of extracts of
OB/OD samples. Preparation of extracts are described in separate LOIs. Three complementary
SFC/MS analyses are performed on each extract. Selected-ion monitoring with negative ion
chemical ionization (NICI/SIM) is used for the nitroaromatic target analytes. Selected-ion
monitoring with positive ion chemical ionization (PICI/SIM) is used for the remaining target
analytes. Full scan electron impact ionization (EI/MS) is used to identify nontarget analytes that
may be of interest.

" A EI/MS

1. The instrument used for this method is a Lee Scientific Model 602/- Finnigan-MAT Incos 50.

»

2. The instrument is mass calibrated and tuned when needed using perfluorotributylamine (FC-
43). Masz calibration is performed using software and recommended procedures provided
by the manufacturer.

3. Chromatographic separation invelves a Lee Scientific Model 600 SFC. A direct probe
interface equipped with a heated frit restrictor delivers the eluent from the SFC to the MS.
One microliter of sample is injected using a solvent venting technique. A 5% phenyl
methylpolysiloxane stationary phase costed in a 0.050-mm i.d. fused silica capillary column
is used for separation. The initial fluid density and temperature is a function of the sample
solutes. Density programiming is used for analysis, and all conditions (SEC and MS) are
identical f~r .} analyses.

4. A standard containing the targei analytes of interest for the specific test is analyzed during
each shift. .

5. An analyticai blank js analyzed every da, that samples are analyzed.

6. Data acquisition consists of repetitive scanning from m/e 160 to m/e 500 with a cycle time
of approximately 1 sec. Data acquisition begins with and continues throughout the
chromatographic separation process.

7. Mass speciral interpretation is conducted for the most wanse chromatographic peaks.

8. No quantitative analysis is performed on the EI/MS data.

B. PICI/SIM/MS
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The instrument used for this method is a Lee Scientific Model 602/- Finnigan-MAT Incos 50.

The instrument is mass calibrated and tuned as described in A.2-A.3, except that tuning is
conducted in the positive chemical ionization mode.

. A standard of target analytes that respond in the positive ion mode, for each test, is analyzed

daily.

A response curve is generated by analysis of the standards at 1.0, 10, 50, and 100 ng uL"! of
each compound. The internal standard is present in each standard at 20 ng uL*!. The
response curve consists of the response of a particular analyte relative to that of the internal
standard, plotted as a function of analyte concentration. The purpose of the response curve
is to provide quality assurance of response linearity. Quantitative calibration is performed
using a standard solution analyzed at the beginning of each day samples are analyzed.

Response factors are established for each analyte (i) from analysis of a daily standard
solution. The response factor (RF,) is defined as follows:

A)(C
RE =( i) (Cs)
(As) (C)

where A; and A are the selected ion chromatographic peak areas of the analyte and internal
standard, respectively. C, and Cig are the concentrations of the analyte and internal standard,
respectively.

. OB/OD samples and field controls are ar.alyzed using the same instrumental conditions as

the standard. Identification of target analytes are by retention time and response at the

- specific mass monitored for each analyte. The concentration of each analyte (C,) as mass per
“unit volume of extract (eg. ng/mL) is defined as:

C= —
(Ais) (RE)

where the variables are functionally equivalent to those in B.5 but whose values are obtained
from the analytical data of the OB/OD sample.

C. NICI/SIM/MS

1

[$5

. The instrument used for this method is a Lee Scientific Model 602/-Finnigan-MAT Incos 50.

The instrument is mass calibrated and tuned as in B.2.

A standard of target anslytes that respond in the negative ion mode, for each test, is analyzed
daily.
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4. The remainder of the analytical procedure is equivalent to that described in B.4-B.6.
D. Data Reporting and Archiving
1. The results from each EI/MS analysis consist of the following:
(a) A total ion chromatogram annotated to indicate the peaks identified.
(b) A background corrected mass spectrum for each identified compound.
(c) A table consisting of a spectrum number and identification.
Where possible, an order of magnitude estimation of concentration is included.
2. The results from each NICI/SIM/MS and PICI/SIM/MS consist of the following:
(a) A single page reconstructed (total ion) chromatogram.

(b) A single page mass chromatogram containing the quantification area for each analyte
and internal standard.

(¢) A table containing the areas and response factors for each analyte and internal
standard.

3. For each sample, a summary table is provided containing all target analytes found with tinal

concentrations expressed as ng/sample.
4. Raw SFC/MS data are archived in disk image format on data cartridge tapes (DC 300 XL/P)

at 10,000 ftpi.
E. Determination of Calibration Curves and instrument Detection Limits for SFC/MS

1. A stock solution of the target organic analytes in acetonitrile at a concentration of 100 ng uL-
! is prepared.

2. Alogarithmic dilution of the stock solution (1 to 10 dilution) is made until the signal observed
in the reconstructed total-ion chromatogram for the analytes in the mass spectrometer is less
than three times the background signal.

3. The signal observed from the INCOS 50 data system is given in relative ion counts (RIC).

4. The point at which the RIC for the analytes is three times that of the background corresponds
to the instrumental detection limits.

5. A graph of concentration versus observed peak area is made to construct a calibration curve
for each analyte. This serves as a standard curve and is sometimes used to determine
concentrations in unknown samples. This is accomplished by matching the observed signal
to the -corresponding concentration for that analyte. Where possible all quantitations are
made from response curves and comparison to the internal standards.
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6. Limits of quantification refer to the lowest concentration detectable above the background
(analyte RIC at three times the background RIC).

7. All of the compounds on the target organic analyte list are tested in a like manner.

8. Steps 1to 7 are used for both electron impact and chemical ionization.
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SECTION 19 - Target Analytes for TNT Test (AWL)

B-111




INTENTIONALLY BLANK

B-112




Target Organic Analytes for TNT test

Alpine West
OBOD Field Test C
LOI-7

4 January 1991
Revision §

10.

1L

13.

14.

2,4-Dinitrotoluene
2,6-Dinitrotoluene
2,4,6-Trinitrotoluene
2-Nitronaphthalene
N-Nitrosodiphenylamine
1,3,5-Trinitrobenzene
1-Nitropyrene
Naphthalene
Benz[a]anthracene
Benzo[a]pyrene
Pyrene

Phenol

Dibenzofuran

Diphenylamine
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SECTION 20 - Gas Chromatography/Mass Spectrometry
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Alpine West
OBOD Field Test C
LOI-8

4 January 1991
Revision 5

GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS)

This LOI describes the GC/MS instrumentation and methodology for analysis of extracts of
OB/OD samples. Preparation of extracts is described in a separate LOI. Three complementary
GC/MS analyses are pertormed on each extract. Negative ion chemical ionization/selected ion
monitoring (NICI/FS/MS) is used for the nitroaromatic target analytes. Positive ion chemical. -
ionization/selected ion monitoring (PICI/FS/MS) is used for the remaining target analytes. Full
scan electron impact ionization (EI/MS) is used to identify nontarget analytes that may be of
interest.

A.  PICI/SIM/MS

1. The instrument used for this method is a Lee Scientific Model 602/-Finnigan-MAT Incos 50
GC/MS operated in a conventional GC/MS mode.

2. Calibration, tuning, and sample analysis are as described in LOI-7, sections B.2-6.
B. NICI/SIM/MS

1. The instrument used for this method is a Lee Scientific Model 602/-Finnigan-MAT Incos 50
GC/MS operated in a conventional GC/MS mode.

2. Calibration, tuning, and sample analysis are as described in LOL-7, sections C.2-4.
C. EI/MS

Y. The instrument used for this methed is a Lee Saientific Model 602/-Finnigan-MAT Inces 50
operated i a conventional GC/MS mode.

L

Calibration, tuning, and sample analysis are as described in LOI-7, sections A2, 4, S, 7, and

3.

3. The chromatographic separation involves a Lee Scientific Model 600 GC. One microliter of
samplz is delivered by "cold” on-column injection. A 5% pheny! methylpolysiloxane stationacy
phase coated onto 2 0.250 mm 1.d. fused siica capillary column is used for separation.
Samples are analyzed by temperature programming. and all conditioas (GC and MS) are
wdentical for all analyses.
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" 4. Data acquisition cons sts of repetitive scanning from m/e 100 1o m/e 500 with a cycle time
of approximately 1 s. Data acquisition begins after the elution of the solv.: it peak and
continues throughout the chromatographic separation process.

D. Data Reporting and Archiving

1. Data are reported and archived as descrived in LOI-7, sections D.1-3.
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SECTION i1 - Quaiity Control Plan, Procedures for Accuracy, Precision,
and Completeness (AWL)
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Alpine West
OBOD Field Test C
LOI-9

4 January 1991
Revision §

QUALITY CONTROL PLAN: PROCEDURES FOR ACCURACY, PRECISION AND
COMPLETENESS

A. Weighing
1. All balances are calibrated at 6 month intervals by a Sartorius service engineer.

2. The analytical balance (Model 2434) is accurate to 3+ 0.00001 g, and the top-loading balance
(Model ESS00S) is accurate to + 0.01 g.

3. All samples are weighed as per their corresponding LOI (LOI-2 for filters and LOI-3 tor
soils).

B. Extraction
1. Filters

During the extraction of real samples, 5-10% additional filter samples are introduced as
blanks.

2. Soils and Particulates
from the extraction of 15 soils spiked with known concentrations of target analytes.
Soils are spiked in triplicate at 0, 1, 10, 50, and 100 ppb (g/g) levels.

b. Completeness of extraction is measured by (1) re-extraction of the high spiked soils
and (2) of a real test soil.

¢. A minimum of 5 soil samples (spikzd by the EPA) are extracted to determine the
accuracy of the method.

d. During the extraction of real samples, approximately 5-10% additional soil samples
are introduced as blanks.

C. Sample Storage
The temperature of the freezer used for storage is monitored datly.
D. SFC/MS and GC/MS

1. Instrument calibrations with FC-43 are run periodicauy and logged.
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4.

Analyte standard solutions are run daily, and peak areas relative to the internal
standards are calculated. A deviation of over + 30% will signify a dirty system and
require cleaning.

Matrix blanks are cun at the approximate frequency of 1 in every 10 field samples
(=10%).

A random number of samples will be run in duplicate weekly.

E.  Sampling Handling

L
2.

All samples are given an internal identification number.

All sample collection (ELI) sheets are checked against samples for completeness and
correctness.

All samples are logged as to where they are stored and where they came from.

All samples have an AWL analysis sheet assigned (see attached).

B-122




SAMPLE DESCRIPTION:

SAMPLE I.D. #:

ALPINE VEST LABORATORIES

SAMPLE ANALYSIS

DATE RECEIVED:

SAMPLE PREPARATION

EXTRACTED:

DATE EXIRACTED:

ANALYST:

METHOD:

TIME STARTED:

TIME ENDED:

SOLVENT:

TEHPERATURE: __

CONCENTRATED:

FINAL VOLUME:

DATE ANALYZED;

ARALYST:

HETHOD:

RESULTS;
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SECTION 22 - Determination of M;Eture Content in Soil Samples (AWL)
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DETERMINATION OF MOISTURE CONTENT IN SOIL SAMPLES

1. Approximately 200 grams of soil are placed in a tared 400-mL beaker.
2. The exact weight is recorded.

3. The beaker is covered with perforated aluminum foil.

4.  The beaker is placed in an oven at 130°C for 24 h for the soil to dry.

5. The beaker is removed from the oven and cooled to room temperature.

6.  The foil is removed, the beaker is weighed, and the weight is recorded.
7. The percent moisture is determined by
(wet weight - dry weight)

%M = x 100
dry weight
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SECTION 23 » Extraction Efficiency for Target Analytes From Soil Samples (AWL)
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Alpine West
OBOD Field Test C
LOI-11

4 January 1990
Revision 5

EXTRACTION EFFICIENCY FOR TARGET ANALYTES FROM SOIL SAMPLES

This experiment is designed to determine the extraction efficiency of the target analytes from
Dugway soil. The target analytes are listed in LOI-7 of the Test Plan Field Test Phase C for the
Study of OB/OD, July 1990. A qualified quality assurance person from ELI should be present to
observe this experiment through completion,

A. Preparation of standard spiking solution

L

1.

2.

! B. Preparation of spiked soil samples

10 mg of each standard will be weighed directly into individual sample vials. The Standards
will be diluted with acetonitrile to a final concentration of ~10 mg/mL.

A 100 uL aliquot from each ~10 mg/mL standard solution will be transferred to a 25 mL
volumetric flask and diluted with acetonitrile to a final concentration of 40 ug/mL for each
target anaiyte. This final standard solution (40 ug/mL) will be used as the matrix spiking
solution.

Soil samples will be prepared in triplicate at four levels; 0.5 ppb, 1 ppb, 10 ppb, and 100 ppb.
0.5 mL, 0.1 mL, 1 mL, or 10 mL of the spiking solution will be added to a 125 mL of acetone
in a 1000 mL round bottom flask. 0.5 mL, 0.1 mL, 1.0 mL, and 10 mL of the spiking solution
correspond to 0.5 ppb, 1 ppb, 10 ppb, and 100 ppb of each target analyte in 400 g of soil.

400 g of soil will be weighed and added to the round bottom flask containing the acetone
solution.

The soil will then be rotoevaporated until the solvent (acetone) is removed and the soil is dry.

The spiked soils and two blank soils will then be randomized and assigned unique numbers
by the ELI observers so that the analyst can not determine the identity of the soils.

The soils will then be transferred to sample containers and refrigerated at -15°C until
extraction.
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C. Sample Extraction

1. All spiked soil samples and the 3 blanks (15 total) will be extracted following the procedure
outlined in LOIL-3 of the Test Plan Field Test Fhase C for the Study of OB/OD, July 1990.

2. The 100 ppb spiked soils will be extracted a second time to determine if any residue from the
target analytes are left after the first extraction.

D. Sample Analysis
1. All spiked and blank soil sample extracts will be analyzed for the target analytes following the

procedure outlined in LOI-7 of the Test Plan Field Test Phase C for the Study of OB/OD,
July 1990.
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SECTION 24 - The Effect of Starage on Soil Samples from OB/OD
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July 8, 1990

THE EFFECT OF STORAGE ON SOIL SAMPLES FROM OB/OD

OBIECTIVE: 7o determine if prolonged storage has an adverse effect cn the quantity of semi-
volatiles found in the soil samples from OB/OD.

SOURCE OF SAMPLES: Ejecta from a TNT site used on the Phase C OB/QD test at DPG will
be collected and bottled for this study. The site will be one that was used on the Phase C test with
one detonation. The crater will be filled in a second TNT detonation will be made at this same site
, the crater will again b e filled in, a third detonation will be made at this same site. After the third
detonation a soil sample will be taken of the ejecta material large enough to make at least 24 500
g samples.

VARIABLES: Two

Method 1: extract immediately
Method 2: Store soil until assay is requested.

Holding Time 1: Immediate extraction and assay.

Holding Time 2: One month. (to be determined after review of the TSC)
Holding time 3: to be determined

Holding Time 4: to be determined

ANALYSIS; The analysis will be sequential with comparison of the two methods at each holding
time. since the assay for the semi volatiles is expected to result in several compounds that will be
tracked over time it is likely that compounds may have different retention rates in the storage
media over time.
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SECTION 25 - Data Reduction and Analysis (ANDRULIS)
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Andrulis Research Corporation
OB/OD Field Test Phase C
LOI-1

30 September 1989

Revision 3

DATA REDUCTION AND ANALYSIS - OUTLINE OF PROCEDURE

A

DATA RECEIVED

1

Results from: (1) individual sample assays (wt/vol, wt/area, etc.), (2) all blanks
(laboratory method blanks, travel blanks, field blanks, etc.), (3) control standards (field
standards, storage controls, sample preparation controls, laboratory QC standards, etc.),
and (4) duplicate assays. All these results are to be presented in the chronological order
in which the samples were analyzed, along with notations as to when instrument
conditions were changed, maintenance performed, etc.

Daily calibration curves and all data used to generate the line of best fit. If the mean
of several separate assays were used as the input data, furnish individual results.
Describe the standard solutions, e.g., whether they include only a single compound or
several compounds.

Algorithms (with constants) that are used in computing results in terms of engineering
units from the measured units; e.g., wt/vol at standard conditions from millivolts.

Fixed wing aircraft (FWAC) real-time data recorded in 5-s intervals for a period of at
least 5 min, for all indirectly sampled (samples from 80-L teflon tie bag) parameters, and
data recorded at the high rate (5/s) for the direct sampling. Data will be furnished in
a LOTUS 1-2-3 file with column and row identification, and with units.

Weights of quartz filters, fallout residue, burn pan residue, and soil samples will be
furnished for each sample prior to compositing. All weights will be to an accuracy that
is traceable to a certified weight standard.

Other aircraft data required, as a minimum: height, aircraft speed, and air temperatures
during the background sampling and cloud sampling. All data will be identified by a time
indicator that references the specific, recorded detonation or burn time,

All data produced from chemical analyses and other measurements. (The operator is
not to arbitrarily delete readings.) Any data collector or other worker on the project is
to identify any unusual incident and record special observations pertinent to sample
collection, handling, storage, and analysis, and/or to the conduct of the test, associating
the remarks with an individual sample whenever possible. Submit this information
immediately upon completion of a task.

B-139




DATA ANALYSIS

1. Examine graphic output of real-time instruments after each trial, to determine if the trial
was successful (based upon FWAC passage through the detonation or burn plume and
its successful sampling with the aircraft sampling systems).

2. Verify the unit conversion algorithms by converting at least one non-zero value (in
measured units) to engineering units.

3. Correct all analyte concentrations for measured background levels, as required.

4. Calculate the emission factor (using the carbon balance procedure) for each measured
emission. Using these emission factors from each sampling point, determine the total
mass of each element and chemical compound. (This method has previously been
proven in tests at Sandia National Laboratories, and the method has been approved by
the Open Burning/Open Detonation (OB/OD) Technical Steering Committee for use
in determining the mass of the emittants from OB/OD.)

W

Compare the assay concentration results from the supercritical fluid
chromatography/mass spectrometer analysis method with the results from the gas
chromatography/mass spectrometer method. The comparison will use the results from
the U.S. Environmental Protection Agency (EPA) report on spiked samples, the FWAC
filter samples, and results of assay of internal laborzatory standards and spiked samples.

6. Compare the concentrations of CO and CO, derived from the 6-L canister samgling
system with the concentrations derived from the real-time fixed-wing-aircraft sampling
system.

7. Calculate (as data permits) all components of variance, e.g., between filter variation
within trial (weight and chemical analysis), between subsamples of the same extract when
analyzed as separate samples on different days, between separately collected paired soil
samples, etc. The amount of data available for these calculations will depend upon
assets that the program manager can obligate to the program.

8.  All results from these analyses/comparisons will be furnished the Program Manager and
only upon his approval will additional distribution be made.

OUTLIER DATA

All available data and recorded operator comments will be considered prior to deleting a
suspected outlier data point. If the comments do not provide a reasonable rationale for
removing the datum, the laboratory worker or other data collector will be asked to review the
information and make further remarks. All data points deleted by the statistical analyst will be
documented, together with the reason for the deletion.
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SECTION 26 - Procedures for Writing Letters of Instructions (ELI)
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Environmental Labs, Inc
LO!

18 Sep 1989

Revision 1

Procedures for Writing Letters of Instruction (LOI)

1.  Purpose

QA/QC practices require that all routine activities having an impact on data quality be fully
documented. These day-to-day routine practices should be itemized in a clear, explicit, somewhat
detailed, step-by-step manner so that most individuals could follow them in a uniform and consistent
manner.

2 Scope

LOIl should be prepared for all routine activities associated with the OB/OD project. Such activities
may include;

Field or Laboratory Sampiing

Field or Laboratory Analysis

Instrument or Method Calibrations
Preventative and Corrective Maintenance
Internal QC Procedures

Site Selection

Sample Preparation and Storage
Preparation and use of Spiked Samples
Instrument/Equipment Selection and use
Determination of Detection Limits and Limits of Quantfication
Sample Handling and Traasportstion
Conduct Performance Audits

Data Reduction and Analysis

Once the LOI are written, they will be reviewed for adequacy by the QA Officer and Technical
Coordinator, and kept in each Laboratory's files and made available during QA visits. LOI may
also be changed or revised during the study to conform with the actual work effort. However, these
changes should be clearly documented and the old LOI replaced with the new one (see document
control section below).
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3. Format

The format and outline of LOI may vary somewhat depending on the activity. However, all LOI
should contain the following:

Title

Outline of procedures

References (if appropriate)

Document control block in upper right hand corner
Signature line for project officer and signature line for QA

Lo WD

4. Document Control

Each page of the LOI should contain a document control block in the upper right corner containing:
LOI number, date of issue, revision number, and page number similar to that used for this
document.

5. Where to Send LOI

A copy of each LOI should be kept in the originating laboratory and a signed copy should be sent
to:

Dr. Gary M. Booth
Environmental Labs, Inc.
1125 South 550 East
Springville, Utah 84663

All LOI should be received by Nov 28, 1988. If you have any questions, you may call Gary Booth

at (801) 378-2458.

Approved: , __ Program Manager
Quality Assurance Unit

Date
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SECTION 27 - OB/OD ¥ .ase C QA/QC Forms
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LETTER OF INSTRUCTION
FOR

SAMPLE AND CUSTODY REPORT

AND

SHIPPING LIST DOCUMENT
PREPARATION

OB/OD PHASE “C"

ENVIRONMENTAL LABRS, INC.
3355 NORTH UNIVERSITY AVENUE, SUITE 275
PROVO, UTAH 84604
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1.0 SAMPLE AND CUSTODY REPORT
1.1 GENERAL INSTRUCTIONS

1.1.1 Each sample and custody report (SCR) has a pre-printed four (4) digit number.

1.1.2 Each sample taken shall have a separate SCR completed.

1.1.3 If a sample is to be split into multiple samples, each fraction of the sample shall have
a separate SCR completed. Each split from the original, and the original SCR would
need to have the other sample numbers listed in section 3 of the SCR.

1.1.4 If a sample is to be composited from multiple samples, then a separate SCR shall be
completed for the composited sample. The contributing sample numbers shall be listed
in section 3 of the SCR. In the event that multipie fractions of a composite shall exist,
then a separate SCR shall be completed for each portion of the sample.

1.1.5 The SCR consists of an original and three (3) copies. The distribution is as follows:

Original - Stays with sample until received at analysis laboratory. Once received at final
destination and section 4 is completed, it is to be returned to ELI at the address on the
form.
1st Copy - Retained by the final destination/analysis laboratory for their records.
2nd Copy - Retained by shipping facility for their records.
3rd Copy - To ELI QA personnel immediately after sections 1 and 2 are completed.
This is to be done prior to sample departure from test site, with the
excepticn of sample splitting or compositing done in the laboratory.
1.1.6 Date entries: All dates will be entered in the format of day of the month, the three
letter abbreviation for the month, and the two digit abbreviation for the year. Example;
25 AUG 90. Entries such as 8/25/90 or 25/8/90 are not acceptable.
1.1.7 Time entries: These shall be entered based on the 24 hour clock. Example; 10:.00AM
= 1000, 10:00PM = 2200.
12 CHAIN OF CUSTODY
1.2.1 This section is to be completed for each person who has custody of the sample.
1.2.2 Each person who has custedy should corﬁplete the first unused block of this section.
Blank blocks should not be left in this section.
1.2.3 The entries for this section consist of signature, the person’s affiliation (laboratory or

company), and the date and time received (as specified in section 1.1.7).
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' 1.2.4 When the sample has been received at it’s final destination and is to be analyzed, the
receiving laboratory should sign for receipt, and then place a diagonal line through the
' next block down. This will indicate final disposition with no further changes in custody.
If the sample is being archived the preceding procedure will not be done, as it is
l possible the sample may have custody changes at a later time.
1.3 SECTION 1 - COLLECTION INFORMATION
l 13.1 In-house Sample Identifier: Enter any special in-house identification system utilized
(i.e. tank number, filter number, etc.).
! 1.3.2 Sample Type/Description: Describe the sample type. Examples are 6L canister, quartz
filter, etc.
I 1.3.3 Sample Source: Enter source. Examples are Velostat Bag, direct, burn pan, etc.. If
collected on the ground give appropriate coordinates or designator sequence to allow
I locating on a map of the test site.
1.3.4 Other information is self-explanatory or referenced in the general instructions (section
' 1.1).
1.4 SECTION 2 - PRESERVATIVE INFORMATION: This section is self-explanatory or
. referenced in the general instructions (section 1.1).
1.5 SECTION 3 - SPLIT OR COMPOSITE SAMPLE INFORMATION: You will need to
I ~ complete additional sample forms with all relevant information entered (sections 1.1.3 and
1.14).
' 1.6 SECTION 4 - SHIPPING INFORMATION
1.6.1 Shipping Date: As per section 1.1.6.
1.6.2 Time: As per section 1.1.7.
I 1.6.2 By: Signature of person shipping sample.
1.6.3 Shipping Method: Enter method of shipment such as Federal Express, UPS, Hand
l carried, etc.
1.6.4 Shipping List No.: When shipped, all sample report numbers in a given shipment will
. be logged on a shipping list form. Enter the number of the shipping list form from the
upPue tight corner of that form.
I 1.7 SECTIONSS - FACILITY RECEIPT AND STORAGE INFORMATION
1.7.1 Receipt Date: As per section 1.1.6.
i 1.7.2 Time: As per section 1.1.7.
t
|
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1.7.3 By: Signature of person receiving shipment.
1.7.4 Type of Storage and Location: Enter the type of storage utilized for the sample.
Examples; room temperature cabinet, refrigerator at X°C, freezer at X°C.
1.8 SECTION 6 - DESTINATION LABORATORY/FACILITY INFORMATION
1.8.1 Check the appropriate box to indicate whether the sample is to be analyzed or held for
backup/archival purposes.
1.8.2 If sample is to be analyzed then either check the box if no preparation is required or
describe on lines provided the preparation done.
2.0 SHIPPING LIST DOCUMENT (Sample form on page 11)
2.1 GENERAL INSTRUCTIONS
2.1.1 Each shipping list (SL) has a pre-printed four (4) digit number.
2.1.2 All samples being shipped between laboratories/facilities shall have a SL completed.
2.1.3 The SL consists of an original and three (3) copies. The distribution is as follows:
Original - Stays with the shipment until received at destination. Once received and
lines eleven (11)through fourteen (14) are completed, it is to be returned to
ELI at the form return address at the top of the form.
1st Copy - Stays with shipment until received at destination. Once completed is
retained by the receiving facility for their records.
2nd Copy - Upon completion of lines one (1) through ten (10) it is retained by the
shipping facility for their records.
3rd Copy - To be given or mailed to ELI QA personnel after completion of lines one
(1) through ten (10).
2.1.4 Date Entries: As specified in section 1.1.6.
2.1.5 Time Entries: As specified in section 1.1.7.
2.2 INDIVIDUAL ENTRIES BY LINE NUMBER
22.1 Line 1: Date of Shipment. Enter date of shipment in format as previously described
(section 1.1.6).
222 Line 2: Preservation. Either check the none required box or describe the preservation
done for the shipment.
2.2.3 Line 3: Type of Packing. Describe how the sample(s) are packed. Examples would be

ice chest, cardboard box, or footlocker.
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234 Line 4 Shipment Method. Describe shipping method. Examples are hand catried,
Federal Express, UPS Overnight, etc.

2.2.5 Line 5: Sample reports included. Check whether the sample collection reports have
been included for the samples being shipped.

2.2.6 Line 6: Sending Lab/Facility. Enter the name of the company, lab or facility doing the
shipping.

22.7 Line 7: Destination Lab/Facility. Enter the name of company, iab or facility the
shipment is destined for.

228 Line 8: Printed Name of Sender. Self explanatory.

229  Line 9: Signature of Sender. Self explanatory.

2.2.10 Line 10: Sample report numbers. List the ELI identification number from the upper

right corner of each sample and custody report.

2.2.11 Line 11: Printed Name of Receiver. Self explanatory.

2.2.12 Line 12: Signature of Receiver. Self explanatory.

2.2.13 Line 13: Name of receiving lab. Enter the name of the receiving  lab or facility.

2.2.14 Line 14: Date Shipment Received. Enter the date the shipment was received in the

format specified (section 1.1.6).
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ENVIRONMENTAL LABS, INC

OB/OD FIELD TEST SAMPLE &

CUSTODY REPORT

CHAIN OF CUSTODY l
== e

RETURN TO: Clive DJORGENSEN

OB/OD DATA MANAGEMENT - 534 WIBD-Dept of Zoology

BYU, Provo, Ulah 84502

NO.ELT

Split/Composite sample? I( yes, complete Scction 3

L T T, —— N

COLLECTIO.N INFORMATION

|

Signature

Alfiliation

Preservation required? [f no skip to aext sectioe.

Signature In-house sample identifier Date collected
Alliliation Sample type/description Time collected
Collected by (print)
Date/Time Received Sampie Source Signature

PRESERVATION INFORMATION

Type of preservative

Date/Time Recetved

_

Date/Time preserved

By

B-153

Signature (mpletc this section o for nmp from sot).
SPLIT OR COMPOSITE SAMPLE INFORMATION
Affiliatiog Split sampie? Composite sampie? Total samples
OTHER EL! NUMBERS DESTINATION LABORATORY/FACILITY
Date/Time Received ELl
Signature ELl
Alfliliatioa ELl
ELI
Date/Time Received EUl |
Signsture ELI
Alliliation ELL
ELI
Date/Time Recetved EL!
hswm_- SHIPPING INFORMATION
Afliation Date/T im} By =
IM«M Lut No
Date/Tine Recerved IDeuuuuon
Coﬂaﬁ:&wm side




Signature

Alliliation

FACILITY RECEIPT AND STORAGE INFORMATION

Date/Time Received

Signature

|

Affiliation

Date/Time Received

l

Signature

Alffiliation

Date/Time Recewved

l

Signature

Sample to be heid as back-up/archive

NOTES/COMMENTS

Noae or describe -

Affiliation

Date/Time Recetved

Signature

Alfilation

Date/Time Received

Signature

Alliliation

——

—

l!
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ENVIRONMENTAL LABS, INC.
Shipping List For Samples

RETURN ADDRESS: Clive D. Jorgensen, OB/OD |ELI No.
Data Management Project Description: OB/OD
Department of Zoology - 534 WIDB, Brigham Young

3 '
<

University
' Provo, Utah 84602

FIELD Date of Shipment
QUALITY 2 Ii’reservation None Required Describe
ASSURANCE T’Type of Packing
l STAMP 4 [Shipment Method
5 |ISample reports included YES NO
l 6 |lISending Laboratory/Facility
7 |{Destination Laboratory/Facility
' 8 {|Printed Name of Sender
9 [[Signature of Sender
. DATA lhd SAMPLE REPORT NUMBERS INCLUDED IN SHIPMENT
I MANAGEMENT ELI — IELI ELI
STAMP ELT ELT ELT
" ELI ELT ELT
ELI ELI ELI
' ELI ELI ELI
ELI ELT ELT
. ELI ELI ELI
ELIT - ELI ELI
'Wﬁ Printed name of recéivef
ASSURANCE 12 [Signature of receiver
STAMP 13 {{Name of receiving laboratory
'l 14 ||Date shipment received

Upon receipt at destination mzuTo?gma] to return adareé;zxgd retain first copy for your files.




CHEMICAL RECEIPT, STORAGE AND USE

CHEMICAL SUBSTANCE

FORMULATION

QUANTITY

BATCH OR LOT NUMBER

FIELD SUPERVISOR Signature: Date:
CHEMICAL APPLICATOR Signature: Date:
CHEMICAL COORDINATOR Signature: Date:
QA SIGNATURE Signature: Date:

STORAGE: .
LOCATION OF STORAGE UNIT:

BY: Signature:

BY: Signature: Date Removed:

QUANTITY USED:

DISPOSAL:

QUANTITY REMAINING:

BY: SIGNATURE Date Removed

FIELD SUPERVISOR:
QA SIONATURE: Date:

B-156




§ Environmental Labs, Inc. son
Collection Report

128

l (2)
Coliacuon Date Day/Moryr
t Collaction Description
Typs of matenial in sample:
1eld Quality History of Sampie (Date--Day/Mo/Yr, Time--am of pm)
ssutance Stamp .
Time Collected , —
Date Time Technczan Signature
Time Preserved
Date Teme Techncian Sgnatute
How Preserved
l Time (un)-preserved !
Daws Time Technaan Signature
Time (1e)-preserved
Date Time Techniuan S.gnature
Time (un)-preserved-2
Date Time Techruican Signature
Time (re)-preserved
' Daie Time Technic:an Signatute
Where preserved
Data Managemeni Sampte Preparaton for Analysis
.s“’“" Description of Preparaton-y: e .
Date Tecdvucan bgnatute
' Description of Preparation-2.
Date Techvucan Gignature
' Delivarsd Prepared Sample kor Analysis
l Name of Analysis Agency:
Signature of Sending Person: . :
Gonanuce Cais
l Signature of Raceiving Person: :
Sgnanse Date
Cuality AssuIsnce Analysis Requasiad.
Sunmp

' Field Bupervisors Signature:




1. Sample #
History of Official Sample

2. Product

3. Laboratory

4. Date Received

5. Received By

6. Received From

7. Sent Via

8. Sample Condition

9. Condition of Seals

10. Sealed By

11. Date Sealed

12. Pieces Received

13. Place Stored

14. Assigned By

15. Assigned To

16. Delivered By

17. Date Delivered

18. Number Subs Received

19. Subs Analyzed

20. Date Seal Broken

21. Date Reseéled

22. Resealed By

23. Place Stored

2%. Daté Jacket Sent Out'

25. Remarks

L, Pttt
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QA Project Plan
Revision No. 1 133
Date 18 Sept 1989

OB/CD SITE VISIT WORKSHEET

Date of site visit (day-month-year):

QA personnel corducting site visit:

Name of site being visited:

Address of site being visited:

Name of internal QC Officer:

Phone number of internal QC:

- WD S T AP S D M S A A B S A WY - R AP R G e Sm S A P D A G A AN W G W A G Y A S S S G W We W S S G S Y R G WS WY Ve T e -

LOI status on site (location, access, precision, agrees with actual
methods etc. being employed).

Field/Lab Sampling:

Field/Lab Analysis:

Instrunment/Method Calibration:

Preventive/Corrective Maintenance:

Internal QC Procedures:

Sample Preparation and Storage:

B-159




QA Project Plan

Date 18 Sept 1989

Preparation and Use. of Spiked Samples:

Instrument/Equipment Selection and Use:

Determination of Detection Limits/Limits of Quantification:

Sample Handling and Transportation:

Data Reduction and Analysis:

Accomplish the following:

1. Logbooks next to instruments. With appropriate entries.
2. Obtain Name, address & phone numbers of all personnel working
. with study material. Check for changes at each visit. Have each

person print name and sign same in log book for reference.

3. Obtain diagram of laboratory/building layout.

4. Check data (research journals). Pages intact. Entries in ink
only?

5. Lab tracking forms, sample history forms being used?

Comment on the above items by number.
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m Description

1.1. Current estimates of obsolete and/or unsafe explosive materials approach 200,000 short tons.
The most appropriate way to dispose of most of these materials is by open burning (OB) and open
detonation (OD). Because there is limited empirical data on the generation of particulates and

criteria pollutants from OB/OD operations, a well-defined research program is critically needed.

1.2. To date, studies have been completed on a chamber (Bang Box) test, field test phase "A", and
field test phase "B". The objective of this study is to identify and quantify the products and residues
emitted to the air and to the soil from bulk Composition “B*, Explosive “D", and RDX explosives,
and certain propellants, and propellant manufacturing residue during OB/OD operations. The data
obtained from this study is needed to support environmental assessments and environmental
documentation required under the Clean Air Act, Resource Conservation and Recovery Act
(RCRA), Clean Water Act, and other Federal/State environmental statutes and regulations. This
technology will include instruments, sampling equipment and procedures used aboard a fixed-wing
aircraft (FWAC) as well as soil sampling and analysis methods and QA/QC procedures. These
tests, referred to as the OB/OD Field Test, Phase "C", will be conducted during August 1990 at
Dugway Proving Ground (DPG) in Dugway, Utah.

1.3.  This program brings together the expertise of scientists from Alpine West Laboratories
(AWL), Sandia National Laboratories (SNL), Sunset Laboratories (SSL), PIXE Laboratory (PL),
Lockheed Engineering and Science Co. (LESC), Dugway Proving Ground (DPG), and Andrulis
Research Corporation (ARC). All laboratories have prepared Letters of Instruction {1LOI)
(Appendix I). Instructions for preparing LOI were sent out to all the laboratories during the 2nd
week of November 1988 (Appendix II contains a copy of Instructions for Preparing LOI) by
Environmental Labs Inc. (ELI). Many of these data collection and analyses require methods
development and all analytical methods may not fall under U.S. E.P.A. (EPA) Preferred Methods.
Technical QA support from the EPA! was provided by the Monitoring and Evaluation Branch of

! Wherever EPA appears throughout this plan, it will refer to: U.S. Environmental Protection
Agency, Atmospheric Research and Exposure Assessment Laboratory, Research Monitoring and
Evaluation Branch, Research Triangle Park, NC 27711.
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that Laboratory. Complete copies of the Test Design Plan may be obtained from Program
Manager, Headquarters AMCCOM, Rock Island Arsenal, Rock Island, Illinois.

ECTION 2, Test Matr

2.1. The test matrix was tentatively approved by the technical steering committee on 6 February
1990 (Table 1). All test will be conducted in August 1990. However, this schedule may be subject
to change depending on the availability of the FWAC and other potential logistic difficulties

associated with the project.

le 1. Phage "C" Test Matrix - Open Air Trials®
Number Type Configuration Material Amount (1b)
1 OB® Surface Manufacturing Residue 5,000 x 2
2 OB Surface Manufacturing Residue 5,000 x 2
3 oD¢ Surface TNT 2,000x3
4 oD Surface TNT 2,000x3
5 oD Surface RDX 2,000x3
6 oD Surface RDX 2,000 x3
7 oD Surface Explosive "D" 2,000x3
8 oD Surface Explosive "D" 2,000 x 3
9 oD Surface Composition "B" 2,000x3
10 oD Surface Composition “B" 2,000x3
11 oD Suspended TNT 2,000 x3
12 oD Surface M6 Propellant 7,000 x 3
13 oD Surface M6 Propellant 7,000 x 3
14 oD Surface M6 Propellant 7,000 x 3
15 oD Surface M6 Propellant 7,000 x3
16 oD Surface M1 Propellant 7.000x3
17 oD Surface M1 Propellant 7.000 x 3
18 oD Surface M1 Propellant 6,000 x 3

* From Detailed Test Plan (DTP) dated July 1990
b Open Burn
¢ Open Detonation

C-10




nization and Responsibiliti

3.1, All personnel will come from ARC (test design coordination and report preparation), AWL
(SFC analysis of exotics), SNL (FWAC air sampling), OGC (6-L tank analysis), SSL (filter carbon
analysis), LESC (field QA), DPG (test site coordination), and PL (PIXE analysis). Other scientific
consultants may be called on periodically as the project progresses. Quality Assurance will be done
by personnel from ELI, LESC and EPA. The EPA Research Monitoring and Evaluation Branch
will assist the QA effort by conducting performance audits of the continuous gaseous monitoring

instruments, flow rates, and canister sampling.

ECTION 4. OA Objectives for Measuring Dat ality in Term Precision, Accuracy

mpleten and D tion Limi

4.1. Table 2 summarizes the precision, accuracy, completeness, and detection limit goals by Task.
These data are part of the QC program for the laboratories which are described in more detail in
Section 10. The values generated in this table were based on the results from the chamber (Bang

Box) test, Ficld Test Phase "A", and Field Test Phase "B".
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SECTION S, Test Procedures.

Details of the proposed OB/OD Field Test Phase "C" test procedures are outlined in the Test
Design Plan (TDP). Of particular interest from a quality assurance standpoint is the collection of
background soil samples for each test site and the collection of background air samples and data

from background flights of the fixed wing aircraft for each test series.
5.1. Open Burning

5.1.1. A combination of sampling techniques will be used to determine gaseous emissions and
particulate generated from open burning. These procedures will collect samples for subsequent
laboratory assay and provide real-time/near-real-time analysis. Sampling devices will be sufficiently
rugged to withstand the rigors of sampling and sampling platform environments and, to the
maximum extent possible, be EPA-certified. Particulate detectors and samplers are described in
the DTP.

5.1.2. Residue and fallout samples will be collected and analyzed for each burn. The details of
sample pan position, collecting, and handling the samples prior to delivery to the assay laboratory
are outlined in the LOI (Appendix B of this Volume). All samples will be individually collected and
weighed. In addition, residue from each pan will be weighed and bottled for assay and archiving.
"Kickout" pan residue samples are those located 1 m from the burn pans. These pan samples
represent propelled parts of the manufacturing waste that fall very close to the burn pan (within 3
m on Phase "A"). The residue from each pan will be weighed and bottled for assay and archiving.
Fallout pans are those located on the 6 and 12 m circles around the burn pans as specified in LOL

The residue in each pan will be weighed and bottled for assay and archiving.

5.13. Chemical analysis will be conducted by Alpine West Laboratory or other laboratories as
required. Procedures used will correspond with those delineated in LOI prepared specifically for
the OB/OD study. The laboratory should make every effort to process samples expeditiously. 1f
it is projected that the samples cannot be analyzed within seven days of collection, procedures for

preservation shall be implemented by the third day after collection. Preservation and deferred
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analysis must be approved by the PM. All participating laboratories will be audited by QA/QC

personnel.

5.14. Particle Induced X-ray Emission (PIXE) is the procedure to be used for metal detection.
The following metals will be scanned for: Antimony, Arsenic, Barium, Cadmium, Chromium,
Copper, Lead, and Nickel.

5.1.5. Organic analyses will be conducted by post test analytical procedures. A combination of
instruments will be used to conduct the analysis at separate laboratory facilities. Instruments to ge
used include: Gas Chromatograph (GC), Gas Chromatograph/Mass Spectrometer (GC/MS), and
Supercritical Fluid Chromatograph/Mass Spectrometer (SFC/MS),

5.1.6.  Details of the test procedure for the FWAC are centered around instrument set-up,
calibration, background, and plume sampling. Parameters to be measured by real-time instruments
include CO,, CO, NO,, O4, and particulate size distribution. Filters will be used to trap semi-
volatile compounds, metals, and particulate carbon. Volatile compounds will be sampled from the

plume using 6-L canisters.
5.2. Open Detonation

5.2.1.  Detonation sites will be selected by DPG in an area virgin to detonation materiai. Each
detonation point will be separated by at least 200 m to avoid fallout from airborne particulate.

5.22. There will be seven detonations, one ORI and six additional detonations. Independent
sampling will be accomplished for each detonation except for the quartz filters on the aircraft. The
quartz filters will be used for one detonation on the ORI and for the composite of three detonations
on the tests. The depositing of particulate from the three detonations will provide a greater

particulate mass for extraction and thus enhance detection of trace organics.

3.23. Opea detonation procedures will parzllel those used at those depots and

explosives/munitions manufacturing plants designated for disposal of explosives and munitions.
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When variance is found between these procedures, the PM will, upon request or recommendation

of the project officer, select the procedure(s) to be tested.

5.24. Soil sampling will consist of pre-test core samples and post-test ejecta samples. The fallout

sampling will be from pans placed concentric circles.
5.2.5. Multiple Detonations at the Same Site

5.2.5.1. The first TNT detonation will be followed by ejecta soil sampling. The crater will then be
filled with soil ejecta. A second TNT detonation at the same site will be followed by ejecta soil
sampling. The crater will then again be filled in with soil ejecta and a third detonation with ejecta
soil sampling will be accomplished. The time between detonations will be as short as possible (time

required to sample, fill crater and set the new explosive charge).

5.2.5.2. Soil sampling will consist of pretest core samples and the post test ejecta samples. The
pretest core samples will only be taken prior to the first detonation. There will be a post test

sample after each detonation. The ejecta soil sampling grid is described in DPG LOL

5.2.5.3. Analytical procedures are the same as those described under the open detonation section.

SECTION 6, Test Samples
6.1. Sample Custody

6.1.1, Samples collected during Phase *C" will be assigned consecutive serial numbers based upon
the type of sample. These consecutive serial numbers will be assigned to the samples in the field

by the designated individuals. For the soil samples that would be the representative of LESC. For
the FWAC samples, it will be the SNL representative. In addition, LESC has provided a sample
numbering key to explain the numerical scheme to identify all soil, fallout pan, and sputter pan

samples. This is referred to as an EPA number on the sample container labels.

C-16
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6.1.2. Each sample shall have a sample report/custody form completed by the responsible party.

The sample, and properly completed paperwork will be delivered to the ELI QA representative for
shipment to the appropriate laboratory for analysis or further sample preparation (splitting,
extraction, etc.). In the event of sample splitting the laboratory doing this shall prepare additional

sample reports as delineated in the OB/OD sample report instructions.

6.2. Storage of Unused Samples and Unused Sample Extracts

All excess sample material not sent to the laboratories for analysis will be properly labeled and
archived in a freezer si DPG. Sample material includes all particulate filters, soil, fallout, sputter
pan, and residual materials. After extraction and analysis, all remaining individual extracted
samples and unused extracts will be properly labeled and properly stored in a freezer at AWL or
OGC. All of the above-mentioned materials will be kept properly stored in freezers until the
program is completed, i.e. until the final report has beer issued, or earlier if so directed by the

program manager.

SECTION 7. Calibration Procedures

All continuous monitors for the appropriate gases will be calibrated according to the manufacturers’
recommended procedures. Calibration curves for selected organic exotics and inorganics will also
be prepared. Quality criteria for the appropriate calibration curves are outlined by each laboratory
and recorded as part of their LOI. Depending on the laboratory and where appropriate, correlation
coefficients and/or tables of residuals may accompany each set of data. The frequency of

calibrations are noted as part of the LOL In addition, technical instruments such as balances and

c-17




chromatographs are calibrated periodically within specified time periods documented in LOI. The
quality criteria for calibration and maintenance of the equipment will be maintained by the

individual laboratory’s QC program. Daily logbooks will be kept on all instrumentation.
TI D _and Archiving of Raw Dat

All of tﬁe data collected during the QC checks and the field investigation including all calibration
data and logbook data, will be sent directly to the Data Management Center (DMC) at ELL. This
includes all appropriate summary data to be used in the final report. This will include one complete
set of data of all laboratory analyses, and a separate set of data listing only the QC/Audit samples
analyzed by the laboratory. The DMC will be responsible for copying these data and sending the
originals to a final QA storage area. Each data page will be stamped by the QA DMC and the QA
records custodian for final storage. When the entire study by a given laboratory is completed and
the data sent to ELI and stamped, copies of these data will be turned over to DPG Project Officer.
The originals will be placed in the Quality Assurance Unit (QAU). Complete copies of the data
will be eventually stored in the archiving facility at the Smith Famiy Living Center at Brigham
Young University, or other appropriate facilities agreed upon by the Program Manager. It is also
recommended that all data be sent to ELI on an IBM compatible disk. Magnetic tapes are also
acceptable for storage of raw data; however, back-up discs of all raw data are strongly encouraged

whenever possible along with the magnetic tapes.

C-18
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9.1. Data analysis will be the responsibility of ARC. The data received from each laboratory will
be received by ELI DMC and then sent to ARC. Upon receipt of the data, sample custody forms
will be filled out and signed by both the QA and ARC personnel. Once the final report is
completed, a QA team (composed of EPA and OB/OD QA personnel) will meet with ARC and
spot check the raw data against that which is found in the final report and to evaluate the QA/QC
data. Upon satisfactory completion of the QA audit and evaluation, a formal QA statement will

be provided and placed in the final report.

10.1.  Each laboratory has an internal QC program (Table 3). These QC programs will be
documented in the form of LOI. Basically, these are a listing of the operational checks, the control
limits for initiating corrective action, and the planned corrective action. Examples of items that are
included:

10.1.1.  Replicates

10.12. Spiked samples

10.1.3. Split samples

10.14. Control charts

10.1.5. Blanks

10.1.6. Internal standards

10.1.7.  Quality control samples

10.1.8. Calibration standards and devices
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10.1.9. Reagent checks

10.2.  Of particular importance is the use of control charts or tables (with the data entered
chronologically) which should be maintained on each appropriate unit of equipment for the entire
project. These charts show quantitatively the degree of variation of an instrument through time,
and they provide a permanent record of this variation. Table 2 lists the QC/audit checks and the
criteria for acceptable performance limits. Details of these internal QC programs are provided in
the attached LOI (Appendix B).

10.3. The sections below present summaries of the QC/audit procedures for each task in the Field
Test Phase "B" study.

10.3.1.  Exotic Organics (Soil and Particulates). Analysis of the exotic organics from soil and
particulates will be under the direction of Dr. Milton L. Lee of AWL. A QC program is provided
in an LOI in Appendix B and will be supervised by Dr. Karin Markides.

10.3.2. Soil blanks will be analyzed at the approximate frequency of 1 in every 10 field samples
(10%). These samples will be analyzed in an identical manner to the field samples. The source of
these blank samples will be from an uncontaminated site at DPG. Precision for the blanks will be
reported.

10.3.3.  Accuracy will be assessed using several techniques. Six soil samples will be spiked with a
cocktail of analyte standards, 3 at a high concentration and 3 at a lower concentration. The results
of these QC analyses must have a percentage recovery within + 50% of the expected value. If
these results fall outside the + 50% range, then a technical review and evaluation of the data will
be conducted and a decision will be made on the appropriate corrective action that is needed. It
should be noted that percent recoveries will be reported but no adjustmeats will be made based on

percent recoveries.

10.3.4.  Also five external performance audit soil samples from AWL will be spiked by EPA with
an analyte cocktail and sent to AWL for analysis. The results of these performance audit samples

must show a percentage recovery within + 50% of the expected value. Since the results of the
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Phase A test showed ng levels of the various analytes, all in-house spiking experiments will be done
at ng levels. If percent recoveries of the EPA QA performance audit samples are outside + 50%
of the expected value, then the sample results will be reviewed and evaluated and an appropriate
corrective action will be taken. Duplicate test soil samples will be taken from the field. One of
these will be analyzed and based on the organics found, the other sample will be spiked with the
"found" compounds and extracted and analyzed. The results should show a percent recovery that
is within + 50% of the expected value. These experiments will also be technically reviewed if the

results are outside these limits and an appropriate corrective action will be taken.

10.3.5. To evaluate extraction efficiency, one real sample from each test series (detonation or
burn) will be extracted twice with acetonitrile. Based on the results, additional extractions of other
samples may or may not be necessary. There will be no need to evaluate different extracting
solvents since acetonitrile has already been demonstrated in the literature (Jenkins and Grant, 1987)

to be the preferred solvent. '

10.3.6. Temperature storage of the analytes from soil/particulate material will be evaluated by
spiking 6 soil/particulate samples with an analyte cocktail. Two samples will be analyzed at the
beginning of the CB/OD project, 2 at mid-test, and 2 at the end of the test. All results should show
a percent recovery that is within + 50% of the expected value. These experiments will be reviewed
if they fall outside this range and an appropriate corrective action will be taken. Six spiked
acetonitrile solutions will be stored under identical conditions to the soil/particulate samples and
evaluated in a similar manner. Control charts for temperature will be kept on the cooling/{reezer

units to record and evaluate temperature variation through time.

103.7. Precision from the test soil samples will be estimated by 2 different methods. First,
repeated aliquots from the same soil extract will be injected into the SFC/MS (and a few GC/MS)
system (o get an estimate of the analytical ervor (imprecision). These values should be within 10%
of each other. Seceadly, 3 soil samples from the same sampling container will be estracted and
analyzed separately for each test series. Precision for these soil samples should be similar to those
in Table 2.

10.3.8. Quality control for the SFC/MS and GC/MS system will be conducted in 4 different ways.
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10.3.8.1. A standard solution of analytes will be run daily and compared with the calibration plots

to ensure adherence to the calibration plot. These values will be plotted on control charts
chronologically. If the values deviate or drift significantly from the calibration value + 3s, then the
analyte solution and calibration will be redone.

10.3.8.2. Matrix blanks (obtained from the same area before testing) will be run approximately

every 10 samples.

10.3.8.3. Instrument calibration will be conducted daily prior to analyzing samples.

1C.3.8.4. Calibration plots for the target analytes will be prepared at the start of the study. From
these plots, the detection limits will be calculated for each target analyte. These detection limits
will be similar to those in Table 3.

10.3.9. Semi-volatiles (filters). Analysis of the semi-volatile organics from the filters of the FWAC
will be by the same AWL scientists documented in the previous section. A QC program is outlined
in the same LOI as for the soil/particulates (Appendix B).

10.3.9.1. The QC program for the filters is described for each of the operations of filter weighing,
filter extraction, and filter storage. Discussions below follow in order of blanks, accuracy, precision,
and temperature storage as they relate to the above operations.

10.3.9.2. Stored filter blanks will be weighed at the rate of approximately 1 in every 10 field test
filters (10%). All filters which have been treated as true controls (e.g. “handling” filters on the
FWAC or solvent-control spiked filters) will be weighed prior to using in the FWAC. Each blank
futer will be weighed or extracted in the same manner as the test filiers. As part of the QC
weighing process, a certified National Institute for Standards and Techrology (NIST) standard
weight (about the same weight as a filter) will be weighed daily and the results plotied
chronologically on a control chart to ensure correct operation of the analytical balance. A control
chart will also be kept on the daily weights of the blank filters stored under the same conditions as
the test filters. All filter weighings will be repeated at least 3 times (3 independent weighings) to
get an estimate of precision. Precision estimates for the blank filters will be reported as standard

deviations.




10.3.9.3.  Accuracy for extraction of analytes from the filters will be assessed in the following
manner. Three unexposed filters will be spiked with a high concentratior. of analytes and 3 with
a lower concentration of analytes. Al percent recovery results should be within + 50% of the
amount added. If these values fall outside these limnits, then an appropriate corrective action will

be needed.

10.3.9.4. Precision estimates of the filter weights will be obtained by weighing each series of test
filters to get an idea of variation (precision) in coilection. Also each filter (from one set) will be
extracted separately to get some idea of variability due to extraction and analysis. In addition, 1
test filter from each test series will be extracted twice to evaluate extraciion efficiency. Precision
for these filter samples should be similar to those in Table 2.

104. Metals. Metals ranging from Al to Pb, excluding the rare earths, will be evaluated in filter
samples from the FWAC and acetonitrile extracts. These data will be collected using PIXE analysis
under the direction of Dr. Nolan Mangleson: Details of the PIXE QC program are given in the
LOI (Appendix B). As part of the QC program, it may be useful to analyze old filters and extracts
of filters from Field Test Phass A.

10.4.1. Unexposed blanks wiil be analyzed at the rate of 10% similar to that done at AWL. These
samples will be analyzed in an identical manner to the test filters. Precision on the blanks will be
+ 10% using duplicate filters. This precision level criterion is identical to that for the test filters.

104.2. Accuracy will be determined by spiking 3 replicate high and 3 replicate fow concentrations
of NIST standard solutions. The results of these QC samples must have percent recoveries that are
within +10% of the amount added. If the data do not come within these limits, then the
experiment will be evaluated and an appropriate corrective action will be taken. If available, the
second method of assessing socuracy may be by analyzing an EPA audit filter. These data must also
come within the prescribed peroent recovery of + 10% of .1e amount added. NIST trace-element
urban air particulaie standards and USGS tock standards will be used as solid matrix standards for
the ash samples.
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10.4.3. Precision will be determined by repeated analysis on duplicate filter samples, acetonitrile

extracts, and ash samples from burn pans.
10.4.4. Detection limit criteria will be 0.1 - 15 ng depending on the element.

10.5. Particulate Carbon (filters). Particulate carbon from the filters will be analyzed using a
thermal-optical method at SSL. This method separates organic carbon from elemental carbon. This
laboratory is under the direction of Robert Cary and represents a one-man operation. His QC
program consists of a 7-step process. These are summarized below, and additional details are found
in the LOI (Appendix B).

10.6. Volatiles (6-L Canisters). Volatile organics are trapped in stainless steel 6-L canisters
mounted in the FWAC. Analysis of these volatile organics is under the direction of R.A.
Rasmussen at OGC. A QC program is outlined in an LOI in Appendix B. The QC program
consists primarily of GC-FID calibration on a daily basis using neohexane as the calibrant. Results
are expected to fall within + 2%; if not, then additional analyses will be conducted until the + 2%
is reproduciblé.

10.6.1. Accuracy will be assessed by analyzing VOC standards from NIST and audit cylinder from
EPA. Percent recovery results should come within 15-20% of the amount added, or corrective
action of repeat sémples may be recommended. It will also be noted that 1 duplicate will be spiked

to see if the spike is recovered.

10.6.2. Precision will be assessed by taking duplicate samples and recording expected results of +
20%

10.63. Detection limits for C; to Cg compounds will be 0.1-0.2 ug/m? depending on the compound.
10.7. Real-time gases (CO, CO,, O3, NO,). All real-time gases will be conducted on equipment
mounted within a FWAC. An LOI (Appendix B) contains extensive detail on gas and aerosol

instrument calibration as part of their QC program. Real-time gas analysis is under the direction
of Mr. Wayne Einfeld.
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10.7.1. A performance audit will be performed on the majority of the instruments aboard the
FWAC while at the Provo airpoit. The test will not continue until all instruments come within an

accuracy of + 15-20% from the known amounts of audit samples.

10.7.2. In addition to the performance audit, daily single point checks on the instruments
performance will be carried out using certified gases and by completing multi-point calibration
curves at least once. All of the accuracy data must fall within + 15% of the known amount, or

corrective repeat action must be completed.

10.7.3. Precision estimates from the same day should fall within + 15%.

SECTION 11, Perforraance and System Audits

11.1.  Personnel from ELI will visit AWL and other labs (except SNL which will be audited at
DPG) at least once while analyses are being performed to monitor and assess the capability and
performance of all instrumental and analysis systems, and assess the adherence to approved
procedures. The Laboratory Director will be contacted prior to the visit. A Quality Assurance Unit
Inspection Form (OB/OD Site Visit Worksheet and QA check-lists), such as shown in Appendix
V, will be used by the QA auditor. These completed forms shall be used to write a formal letter to
the Principal Investigator and a copy of this letter will be sent to the OB/OD Program Manager.
A copy of the audit review will be retained in the DMC and the QA storage file.

11.2.  In addition, an EPA Audit-Team will provide a Performance Audit on the real-time
instruments from the FWAC at Provo airport at Rocky Mountain Helicopter. The measurements
will include the parameters NO,, NO,, NQ, CO, CO,, 03, and sampler flow.

SE ve Mal n
Preventive maintenance tasks and schecules recommended by the manufacturers of the gas

analyzers, chromatographs, mass spectrometers, and other technical equipment will be followed.

Spare parts such as detector heads, septa, columns, and cylinder gases should be maintainad on-
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hand during the project for daily checks and recalibrations. These procedures will be spelled-out
in the LOL

Accuracy

13.1. There are routine procedures used to assess the precision and accuracy of the measurement
data. If appropriate, these procedures will include the equations to calculate precision and accuracy,

and the methods used to gather data for the precision and accuracy calculations.

13.2. Examples of statistical procedures to be selected by the laboratories are central tendency and
dispersion, measures of variability, significance tests, confidence limits, and testing for outliers.

Adjustments for outlier removal will be under the direction of TSC.

13.3. Procedures for determining detection limits will be specified by the laboratories in their LOL
14 Assurance Re

14.1. " A report, covering the activity for each labaratory, will be provided to Program Manager and

Laboratory Manager. These reports may include:

- Assessment of measurement data accuracy, precision, detection limits, and completeness.

- Results of performance audits

Results of system audits

Significant QA/QC problems and recommended solutions
The ELI QA Unit will be responsible for preparing these reports. And, as already mentioned, a
separate QA section will be provided in the final report which summarizes data quality information

contained in the reports.



SECTION 15, Summary

The goal of this QA Project Plan is to provide the policies, objectives, functional activities, and
specific QA/QC activities associated with the LOI and which are designed to achieve data quality.
There are three objectives to this QA Plan: (1) to insure the quality of the field-collected data, (2)
to insure an appropriate comparison of the SFC/MS and GC/MS procedures, (3) to provide
QA/QC procedures for the overall study. An important part of the QC aspect of the QA Project
Plan is for each of the laboratories to submit LOI to the QA Unit in order to establish written,
documented procedures to be used by each laboratory. These LOI should establish the calibration
procedures, frequencies, and the routine QC procedures. The flow of information will come from
each parent laboratory to the Data Management Center to a QA storage file to DPG, then back
to the QA Unit, and finally to the Program Manager. During the work effort, there will be a site
visit to all laboratories to insure QA/QC compliance. SNI will have all of their equipment
contained in the FWAC. Therefore, while the plane is at Provo airport, a Performance Audit will

be completed in the field both before and after the project.
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Glossary of Terms

Audit - A systematic check to determine the quality of operation of some function or activity.
Audits may be of two basic types: (1) performance audits in which gquantitative data are
independently obtained for comparison with routinely obtained data in a measurement system, or
(2) system audits of a gualitative nature that consist of an on-site review of a laboratory’s QA/QC

system and physical facilities for sampling, calibration, and measurem=nt.

Data Quality - The totality of features and characteristics of data that bear on their ability to
satisfy a given purpose. The characteristics of major importance are mainly accuracy, precision, and
completeness. These characteristics are defined as follows:

1. Precision - A measure of mutual agreement among individual measurements of the same
property, usually under prescribed, similar conditions. Precision is best expressed in terms of the
standard deviation. Various measures of precision exist, depending upon the "prescribed similar
conditions."

2. Accuracy - The degree of agreement of a measurement, X, with an accepted reference or true
value, T, usually expressed as the difference betwes=n the two values, X-T, or the difference as a
percentage of the reference or true value, 100 (X-T)/T, and sometimes expressed as a ratio, X/T.

3. Completeness - A measure of the amount of valid data obtained from a measurement system
compared to the amount that was expected to be obtained under correct, normal conditicns.

Data Validation - A systematic process for reviewing a body of data against a set of criteria to
provide assurance that the data are adequate for their intended use. Data validation consists of
data editing, screening, checking, auditing, verification, certification, and review.

Performance Audits - Procedures used to determine quantitatively the accuracy of the total

measurement system or component parts thereof.
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Quality Assurance (QA) - The total integrated program for assuring the reliability of monitoring
and measurement data. A system for integrating the quality planning, quality assessment, and
quality improvement efforts to meet user requirements.

Quality Assurance Project Plan - An orderly assembly of detailed and specific procedures which
delineates how data of known and accepted quality are produced for a specific project.

Quality Control (QC) - The routine application of procedures for obtaining prescribed standards
of performance in the monitoring and measurement process. Often, QC procedures are referred
to as those standards of performance that are checked within a laboratory.

Letters of Instruction (LOI) - Written documents which generally outline an operation, analysis
or action whose mechanisms are generally prescribed and which are commonly accepted as the
methods for performing certain routine or repetitive tasks. The LOI are more general than the
Standard Operating Procedure (SOP).

Chaijn of Custody - A procedure for preserving the integrity of a sample or of data (e.g. a written

record listing the location of the sample/data at all times).
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11,

Memorandum, 19 July 1989, Floyd W. McMullin, subject: Site Visit - AWL 17 July
1989

Letter MD-77B, July 31, 1989, U.S. Environmental Protection Agency, Atmospheric
Research and Exposure Assessment Laboratory, Research Triangle Park, North
Carolina, w/enclosed report of CO and CO, Audits

Letter MD-77B, August 24, 1989, U.S. Environmental Protection Agency,
Atmospheric Research and Exposure Assessment laboratory, Research Triangle
Park, North Carolina, w/enclosed results of spiked soil samples.

Letter, September 21, 1989, Alpine West Laboratories, Provo, Utah, w/enclosed
results of spiked soil samples.

Letter MD-77B, November 1, 1989, US. Environmental Protection Agency,
Atmospheric Research and Exposure Assessment Laboratory, Research Triangle
Park, North Carolina.

Memorandum, 20 January 1990, Floyd W. McMullin Jr, subject: Site visit to SSL
on 17 January 1998 [sic].

Memorandum, 20 January 1990, Floyd W. McMullin Jr, subject: Site visit to OGC
on 18 January 1998 [sic].

Memorandum, 22 January 1990 from Floyd W. McMullin, Jr., subject: Site Visit to
SNL (AT Dugway) on 19 October 1989 [sic].

Letter MD-77B, January 26, 1990, US. Eavironmental Protection Agency,
Atmospheric Research and Exposure Assessment Laboratory, Research Triangle
Park, North Carolina, w/enclosed EPA audit report for [Phase B].

Letter MD-77B, February 8, 1990, US. Environmental Protection Agency,
Atmospheric Research and Exposure Assessment Laboratory, Research Triangle
Park, North Carolina.

Memorandum. 09 February 1990, Todd D. Parrish, subject: Site Visit - AWL 09
February 1990.

Memorandum. 9 February 1990, Floyd W. McMullin Jr., subject: AWL audit
pertaining to EPA QAD deficiencies [sic).
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14.

15.

16.

17.

18.

19.

Letter MD-77B, February 13, 1990, US. Environmental Protection Agency,
Atmospheric Research and Exposure Assessment Laboratory, Research Triangle
Park, North Carolina, w/enclosed benzene audit report.

Memorandum, 22 February 1990, Todd Parrish, subject: Addendum to the site visit
to AWL, 09 February 1990 [sic].

Letter MD-77B, March 13, 1990, US. Environmental Protection Agency,
Atmospheric Research and Exposure Assessment Laboratory, Research Triangle
Park, North Carolina.

Memorandum, Rhodes, 20 April 1990, U.S. Environmental Protection Agency,
Atmospheric Research and exposure assessment Laboratory, Research Triangle
Park, North Carolina.

Letter MD-77B, September 7, 1990, US. Environmental Protection Agency,
Atmospheric Research and Exposure Assessment Laboratory, Research Triangle
Park, North Carolina.

Letter, Raymond C. Rhodes, December 9, 1990, Raleigh, North Carolina.

Letter, February 19, 1991, Environmental Quality Assurance Management, Inc,
Raleigh, North Carolina.
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MEMORANDUM, 19 JULY 1589, FLOYD W. MCMULLIN, SUBJECT: SITE VISIT - AWL 17
JULY 1989.

ENCLOSURE 1
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T0: Environmental Labs Inc. g RECEIVED
ATTN: Dr. Gary M. Booth AUG 041989
FROM: Floyd W. McMullin

DATE: 19 July 1989 R4
RE: Site Visit - AWL 17 July 1989

------------------------------------------------------------------------

This material is primarily that which is recorded in my logbook. The
site visit followed EPA recommended guidelines.

LOI status on site: LOI being utilized are those as previously
submitted and on file. The listing of current LOI ave:

LOI 1 - 19 May 89 - General laboratory procedures

LOI 2 - 19 May 89 - Preparation and handling of XAD-2 resin
traps, filters, and VOST trains.

LOI 3 - 19 May 89 - Rotary evaporator operation.

L0l 4 - 19 May 89 - Preparation and handling of quartz
fiber filters.

LOI S - 19 May 89 - Preparation and handling of 32 litre
tank extracts.

LOI 6 - 27 Jun 89 - Procedures of analysis of miscellaneous

LOI 7 - 26 May 89 - Supercritical Fluid Chromatography/Mass

Spectrometry (SFC/MS) analysis of 0B/0D
samples.

Gas Chromatography/Mass Spectrometry (GC/MS)
analysis of CB/0D samples.

Procedure for the extraction of adsorbed
residues from soil.

Procedures for the extraction and analysis
of open burn samples.

L0l 8 - 26 May 89
LOI 9 - 26 May 89
L0l 10 - 26 May 89

It is noted that the above LOI have replaced the LOI of late 1988
and early 1989. However, the content and subject matter have been
altered such that previously assigned LOI numbers may bear no
relationship to the current ones. This may result in creating
confusien.

The LOI in use are maintained in a 3-ring binder and are readily
accessible for review. So far as | am 2ble to determine the LOI are
being followed as written.

i : AWL is no longer supplying personnel for field
samgling Their work is now confined to the taboratory. Their current
sampling techniques conform to the current LOI.

Lab Analysis: As specified in current LOI.
Instrument/Methed Calibration: As described in LOI 7.

Preventive/Corrective Haintenance: As specified by equipzent. - St
@anufacturers. ST SRR A I

AUG 0 41369
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Internal QC Procedures: Internal spikes are routinely introduced into

extracted samples {LOI 9). These consist of 300 pg of 1-
nitronapthalene-d, and 240 pg of 9-phenylanthracene.

Sample Preparation and Storage: Sample preparation is as per LOI.
Extracted samples zr2 stored in the lab at -20° C. It is noted that
unprocessed samples are stored in another building at approximately 0°
C. Additionally, access to the unprocessed samples is not controlled.
The walk in freezer where they are stered is accessible to anyone in the
building. Consideration should be given to gbtaining some type of
lockable container to keep these samples in, in the freezer.

Preparation and use of Spiked Samples: Currently spiked samples are
prepared in-house and run every other day as part of the normal
calibration equipment checks. Ne¢ blind spikes are being analyzed at
this time.

Instrument/Equipment selection and use: As specified in LOI.

Determination of detection limits/limits of quantification:
Quantification is per sample by internal standards. This is specified
in data for individual samples.

Sample handling and storage: Covered in previous section.

Data reduction and analysis: This is done by professional evaluation of
the spectrographs and other accumulated information.

Miscellaneous:

1. A logbook is maintained next to the equipment. Utilized to record
information pertaining to runs and data storage.

2. Only personnel working with study material at this time are Dr
Christine Rouse and Dr. Milton Lee, both of AWL. Phone contact numbers
are (801)378-4466 and (801)378-4338 respectively.

3. laboratory Jjournals are maintained utilizing standard lab notebnoks
which are bound and have numbered pages. All entries are in ink, and
the journals appeared intact.

T
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! Letter MD-778, July 3, 1989, U.S. Environmental Protection Agency, Atmospheric Research and
Exposure Assessment Laboratury, Research Triangle Park, North Carolinz, w/enclosed report of

i CC and CO, Audits.

ENCLOSURE 2




m‘% UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
& ATMOSPHERIC RESEARCH AND EXPOSURE ASSESSMENT LABORATORY
ot RESEARCH TRIANGLE PARK
NORTH CAROLINA 27711

July 31, 1989

Mr. Dennis J. Morrison

Division 6321

Risk Assessment and Transportation -
System Analysis

Saudia National Laboratories

P,0. Box 5800

Albuquerque, NM 87185

Dear Dennis:

Enclosed are the results of our recent CO and COy audits. The agreement
with our CO audit cylinders was quite good, but the COy results could have
been better, While we did not test the entire range of your equipment, I
feel that the test points should have been more along the straight line
regression, We will attempt to have 8 different set of CO standards for

our October audit az Dugway. This audit still had less than 15 percent
error which is considered acceptable.

If you have any questions, please call me at 9.9-541-2205.

- William F, Barnard
Research and Monitoring

Evaluation Branch
Quality Assurance Division (MD~77B)

Enclosure

¢! Wayne Einfeld, Saudia Labs
Don Johuson, U.S. Army
William J. Mitchell

' Sincerely,
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' Letter MD-77B, August 24, 1989, U.S. Environmental Protection Agency, Atmospheric Research
and Exposure Assessment laboratory, Research Triangle Park, North Carolina, w/enclosed results
. l of spiked soil samples.
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@3 UNITEC STATES ENVIRCNMENTAL PROTECTION AGENCY
WX ATMOSFHERIC RESEARCH AND EXPOSURE ASSESSMENT LABORATORY
RESEARCH TRIANGLE PARK
NORTH CAROLINA 2771

August 24, 1989

Mr. Mst Donsld Johmson
¢/o Commander
HQ=AMSCOM

AMSMC-DSN=D

Rock Islsnd, IL 81299

Jdear Dont

I recetved Alpine West Laboratories' (AWL) results for the eoll sa=ples
ve spiked with geven 080D target compounds. The resul ¢ vere faxed to wue
0a Auguet 13, 1989. AWL analyzed che five eoil sasmples using SFGeMS and
atated that they vere preparing to amalysa tha e4@ples dy CC/XNS.

Va p.acad known amounts of the seven 0B0D target compounde on the goil
sazples &n eirly Decembder 1988 13 the folloving vay, First, each compound
vas velghed and placed in the sazme flask, The sixture wvas then dissolved
13 scezone ¢ yieid & solutioa containing detveen 18 aad 29 micrograas perc
Bl. An eliques vas theo taken and placed in 75 to 125 ml of &cetone, The
entire voluse of cthis latter solutios vas then added to s goil saaple
chtained 4t Dugvay Proviag Grounds. The soil/acetone slurry that resulted
vas placed an & rotary eveporator and the acetone recoved by evdporation.
After he azetone was rtemxoved, the soil saople vas plsced Lia o glass jar
and sesled. Elght samples, four 8% ons level end four at snother level of
080D target compoutds, were spiked {n this oanner. 1Iwo other scil sampias
ver? spiked usiag only acetone Co serve as blsnk or comtrol saaples.

AWL teceived two samples of one laval, two of the other level and one
cenztol soil saaple. Each saspla was sarked with & ualque nuaber ¢o the
snalyst could not deterasne a #5iked sample froa the Blank, Sazples
containing the saze quantity of OBOD compounds were also given 4 unique
ausber 90 trat the snalyst would not realita they were duplicataes.

The results from AWL shoved excellent recovery ¢f the spikes using the
SFC-4S technlque. This cechnique shows 8 lot of promise and AWL is ¢o bde
cocplenanted on their proficiancy with SPC-MS. The results also ghov that
the saoplas were stadle (as expacted), sincae they vere extracted ard saalyzaed
aight menths afser they were spiked. The precision obtafasd dy AWL was
aloo axcelileat a4s shoun by their sgreement on the duplicace sazples.

AWL's results sre shown {n Tadles ! asad 2. The true value (spiked
value) end the X difference of the reported value from the ttue value sre
sleo prasented. AWL did cot detect any of the targst compounds on the
control (dlank) ssspla,




T have no: teceived any results yet from Bacelle Coluambus, Batelle
received an tdenttcal eet of samples. I'a assuming chat Batelle will aot
subzit resulzs snd therefore 4z releasing the true values to you.

S{acetely,

) A /‘;

Calef, Regearch snd Nenitoring
Evaluation Branch

Quality Assursnce Division (MD=778;

Attgchasnt

" ee!l He Crist
X. Caviston, NSI




table 1. Resules for Ouplicate Samples (4n Tecal Micrograns)

for Level !
AW, Resylte
EPA
4SA  15A  AVR True Velus X Diff
Phenol 7.0 7.0 7.0 7.2 «2.8%
N-nisrosodiphenylaaine 5.6 3.8 S.6 9.8 1.8%
Benz=a-sathracens 5.8 58 348 5,8 0.02
Beazo=s=pyteds 7.0 7.0 7.0 6.8 3.9%
Oibenz~s,h=anthracens $.2 5.2 5.2 5.1 1.9%
2,6 dinfcrophencl 6,3 &6 4.8 b, 0.0%
é=nicrophencl 5.6 8.8 $.6 5.3 1.02
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table 2. Res.lze for duplicate Sacples (4a Total Micrograzs)
tor Level 3

AWL Results

EPA
ASA  1SA A Trye Values X Diff

Fhanol 36 38 K} 3 «2,7%
Neaitrosodiphenylanine 28 8 8 28 0.0%
Bengeg-snthracens 9 28 29 ' 0.0%
Benzo=a=pyrens 3% 38 36 3 5.92
Dibsnz~a,h=snthracens F1) o6 e F}] 2,.0%
2,4 dinitrophenol 23 22 23 23 0.0%

4enitrophencl i} ri.} a8 28 0.0%




SFC-MS of EPA Spiked Soil Sample 1SA

SAME A® BPALETTEA (tA-LEVELL

Axount (ug)

Compound Trial 1l Trial 2 Average Ssd. Zev.
Phensl 6.9 7.9 7.0 $.5°
N-Nizrosodiphenylarnine 5.6 5.7 5.6 .7
Benz a: anchracene 5.8 s.8 5.8 G.C
2enzolapyczene 7.0 7.1 7.0 ¢ .7
Sisenz’a. 2 anthracene S.1 5.2 5.2 el
{ <-Dinfcrophenc 4.8 4.6 “.§ c.2
L-Nizrophenol .8 5.6 5.6 c.¢?
CC-MS of EPA Spiked Soil Sample 1SA

Amount (ug)

Compound Trisl 1 Triasl 2 Average Ssd. Dev.
Phenol 7.0 7.0 7.0 0.00
N-Niciosodiphenylanine 5.6 3.6 S.6 0.00
Benz[a]anthracenre . s.7 3.6 .6 0.07
Benzo(a]pyrene 7.0 7.0 7.01 0.2C
Oibenz{a,h)anthracens S.1 3.1 5.1 0.00
2,4-Dinicrophencl 4,5 6.7 6.6 .0.15
4-ticzophenol s.S 5.8 5.8 0.00

BEST AVAILABLE copy



SAME A% EPALETTEA (TA-LEVELL
SFC-MS of EPA Spiked Soil Sample 1S5A |
Aaount (ug)

Compound Trial 1 Trial 2 Average Ssd. Tev.
Phensl 6.9 7.9 7.0 c.o7
N-Nizrosodiphenylazine 5.6 5.7 5.6 <.37
Beaz a:anchracene 5.8 S.8 5.8 G.C
lenzof{apyzens 7.0 7.2 7.0 c.ot
Tibenz a,: anthracene $.1 5.2 $.2 oo
J +-Dintsrophencl 4.5 .6 G“.8 <.
“-Nizzophenol S.$ 5.6 5.6 c.¢?
CC-¥MS of EPA Spiked Soll Sample 15A

Agount (ug)

Compound Trial 1l Trial 2 Average Std. Dev.
Fhenol 7.0 7.0 7.0 0.00
N-Niziosodiphenylaaine 5.6 5.6 S.6 0.00
Benz[a]anthracene S.7 5.6 S.6 0.07
Benzo(a]pysene 7.0 7.0 7.0 0.90
Dibenz(a,h]anchracens s.1 5.1 5.1 ’ 0.00
2,4-Dinicrophencl 4,5 6.7 4.6 ‘ '0.16
4-Nitcrophenol s.§ s.$ $.S 0.00




SAME AS EPA LETTER 49A -LEVE. 2

SFC-4S ¢f TPA Spiked Soll Sample 25A

Amouns L .g)

Compaund Trial 1 Trisl 2 Average S22 Ze
Phenol 34 33 1% b
N-Nisrosedizhenylanine 23 28 35 )%
3anziganthracene 23 29 29 T3
3enzclalpyTene s 36 38 ¢
Dine=z g R anthracene % 24 2¢ P
¢ s-linizresnmenel 23 22 2} sl
s-Nisvochencl <8 Z8 23 32

3o-MS of SPA Splked S5cil Sample 2SA
Agount {ug)

Cezpeound Trial } Trial 2 Averige $id. Sev.
Pherol 35 lé 36 0.0
N-Nigzesadiphanvissing 28 i85 28 c.3
Bars! g anchracens 28 4 | 8 0.9
Benzoiaipyrens 38 35 35S J.¢
Jidenz'a. hjanthracane 5 28 2% 2%
2.4-0inlizzophency 22 % 23 R
4-Witropharnel 8 133 ry 33




SFC-MS of EPA Splked Soil

Sample 3SA

Compound

Azouns {ug)

Trial 2

Average Std. =

Phenol
N-Ni::osod;phenyltminc
Benz ajanthrasane
Senzo 4, pyrend
Sibenz’ag,h,ancthracane
2,4+2infersphenol

—
4-Niggoghenal

GC-KS of EPA Spikaed Soll

Sample ISA

Cotpound

Amcunt {ug)

Triel L Trial 2

Average scé.

Phanel
N-Nitrozodiphaaylacine
Beag{alanchracens
Benzoig pyzene
Sibenz{s.hianthracens

2.4-Dinitiophensl

- Nivropiienol




SFC-MS of EPA Spiked Soil Sample 4SA

SAME A5 EFA LEMTERR. 4%A-LEVELY

Amount {ugi

Compour. Trial Tzial 2 Avarage $ec. Cev
Phenol 7.0 7.0 7.0 G.9
N-Nisrasadizhenyiamine 3.8 5.6 5.6 .5
Berz{aanthracene 5.7 $.8 $.8 ¢t
Berza s pyrens 7.1 7.9 T.Q P
Sibenz a.*lanthracens $.2 5.2 $.2 24
2.e-Datzrszhensi L2 -3 “.3 “
t.Nizrophenel 5.6 5.8 5.6 o

GC-4S of EPA Splked Soll Sampis 4SA
Asnount (ug)

Cospound Trisl 1 Trial 2 Avarage Std. Dev.
faenol 7.0 6.9 1.¢C 0.07
N-tiitrosodfphenylamine 5.5 5.7 3.6 0.1
Jenz{a)anthracaens 5.8 5.8 5.8 G.0C
Benzo{&)pyrene 7.1 T 1.i 0.00
Zidenz e.hjanthracens 5.1 $.1 3.1 J.0%
2.4-Dindtrophencl 4.6 “. 3 “.6 0.¢7
4-Nitrophenol 5.6 5.7 5.6 0 ¢7

Pk S-———




Letter, September 21, 1989, Alpine West Laboratories, Provo, Utah, w/enclosed results of spiked

soil samples.
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ALPINE WEST LABORATORIES P.O. BOX 7521 UNIVERSITY STATION
PROVO, UTAH 84602

September 21, 1989

Dr. Bill Mitchell

U.S. Environmental Protection Agency
Performance Evaluation Bramnch

ERC Annex, MD-77B

Alexander Drive

Research Triangle Park, NC 27711

bear Bill:

Enclosed are the GC-MS results of the spiked soil samples (1SA, 25A, 38A,
4SA, and 5SA). I have sent duplicate copies to Don Johnson.

Let me know if you have any questions.

~ Sincerely,

A
//7/ 7 <
VAT TSN

Milton L. Lee

CHEMICAL ANALYSIS: ENERGY ® ENVIRONMENT ® TOXICOLOGY @ FORENSIC




GC-MS of EPA Spiked Soil Sample 1SA

Amount {ug)

Phenol 7.0 7.0 7.0 0.00
N-Nitrosodiphenylamine 5.6 .6 5.6 0.00
Benz({a]anthracene 5.7 5.6 5.6 0.07
Benzo[a]pyrene 7.0 7.0 7.0 0.00
Dibenz(a,h}anthracene 5.1 5.1 5.1 0.00
2,4-Dinitrophenol &.5 4.7 4.6 0.14

4.Nitrophenol 5.5 5.5 5.5 G.00

l Compound Trial 1 Trial 2 Avarage Std. Dev.

r
T




. GC-M5 of EPA Spiked Soil Sample 2SA

Amount {(ug)

Compound Trial 1 Trial 2 Average Std. Dev.
Phenol 36 36 36 0.0
N-Nicrosodiphenylamine 28 28 28 0.0
Benz{a]anthracene 28 23 28 6.0
Benzo[a]pyrene 35 35 35 0.0
Dibenzia,h}anthracene 26 28 26 0.0
2,4-Dinicrophenal 22 24 23 1.4

4-Nitrophanol 28 : 28 28 2.0




GC-MS of EPA Spiked Soil Sample 3SA

Amount (ug)

Compound Trial 1 Trial 2 Average Std. Dev.
Phenol - - - -
N-Nitrosodiphenylamine - - - -
Benz [a]anthracene - - . .
Benzo[a]pyrene - . . .

Dibenz{a,h)anchracene - - - .
2,4-Dinitrophenol - . - .

4-Nitrophenol - - - -




~© GC-MS of EPA Spiked Soil Sample 4SA

Amount (pg)

Compound Trial 1 Trial 2 Average Std. Dev.
Phenol 7.0 6.9 7.0 0.07
N-Nitrosodiphenylamine 3.5 5.7 5.6 0.14
Benz{a]anthcacene 5.8 5.8 5.8 0.00
Benzolalpyrene 7.1 7.1 7.1 0.00
Dibenz(a,n]anchracene 5.1 5.1 5.1 0.00
2.4-Dinitrophenol 4.6 4.5 4.6 0.07
4-Nitrophenol 5.6 57 5.6 0.07




GC-MS of EPA Spiked Soil Sample S5SA

Amount (ug)

Compound Trial 1 Trial 2 Average std. Dev.
Phenol 35 34 34 0.07
N-Nitrosodiphenylamine 27 28 28 0.07
Benz{a]anthracene 29 29 29 0.00
Benzo[a]pyrene 36 36 36 0.00
Dibenz(a,h}anthracene 24 25 24 0.07 .
2.4-Dinitrophenol 23 24 24 0.07
G-Nitrophenol 28 29 28 0.07




Letter MD-77B, November 1, 1989, U.S. Environmental Protection Agency, Atmospheric Research
and Exposure Assessment Laboratory, Research Triangle Park, North Carolina.

B ENCLOSURE §
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(w‘% UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
une®  ATMOSPHERIC RESEARCH AND EXPOSURE ASSESSMENT LABORATORY
e RESEARCH TRIANGLE PARK

' S NORTH CAROLINA 27711

November 1, 1989

Mr. Mac Donald Johnson
Commander Haadquarters AMMCOM
AMSMC-DSH-D

Rock Island; IL 61299

Dear Dorn
%

This letter summarizes tha regults of the performance and systams sudics
my staff and I conducted on your OBUOD project between December 1988 and June
1989, The individual reports issued on these audits are attached for your
convenience in case you want more details on a specific audit.

In this letter, I attempted to integrate the results from all the audits
to provide you an overview of the audit results. The following audits were
conducted:

Bong box tests - Sandia Labs. Dec 1988/Feb 1989

- Systems gudit

- Flowrate sudits of samplers collecring integrated samples

- Accuracy audit of gas monitors(CO, CO,, Oy, NO,, $O,)

- Extraction efficlency audit of samivolacilaa from soil XAD-2 and 32-
liter canisters (tanks)

- Accuracy audit of VOC's by &-liter canister

DRG Testing - June 1989

- Systems audit
- Accuracy audit of gas vomitors (CO, CO,)

(A) DBang Rox

1. Systems audit results. All the equipment wes operating properly and
the 0D opsrations were baing conductad in conformance to the Test Plan for the
bang box test. It wae recomzended that Sandia Labs maintain a larger inventory
of spare parts for their air monitoring equipment to svoid delays vhen field
tests begin at DPG.

2. [Flovwpate pgudit zresylts. AlL seri-VOST and particulats sanpler
flowrates were well within the acceptabie range for these types of samplers.
(Note - in the Test Plan the seni-VOST samplers ware identi€ied as VOST samplexs,
so the audit report followed this identification system.)

i The results of these audits ware:




3. Agccuracy audit of gas monitors, All monitors (C0,, CO, NO,, SO,, Oy)
were found to be operating well within the commonly acceptad range for
calibration accuracy for such monitors.

4, c { v
and fxom XAD-2, Soil samples from DPG and the XAD-2 resins cleaned and packaged
by Alpine West Laboratories (AWL) were spiked by us with known quantities of
seven of the OBOD project's target compounds. The spiked samples were sent to
AWL and to Batelle (BL) where they were to be extracted and analyzed. BL and
AVL were the contract laboratories who were to axtract and analyze the semi-
VOST (XAD-2) and particulate sawmples from the bang box tests.

(a) Scil samples. Only AWL submitted results from the soil samples.
Their extractions (by SFC/MS) were quantitative and their precision was
excellent. Since the samples were extracted and analyzed eight months after
spiking, the stability of these materials in soil samples i3 demonstrated.

(b) XAD-2 samplegs. Both BL and AWL found that the XADL-2 decomposed
partially during the extraction and this made the efficiency of extraction
tests unreliable. (Subsequent investigation showed that the XAD-2 had been
heated too long during the pretest cleanup and oxidation of the resin had
oxcurraed.) We have voided the results from the YAD-2 audit.

5. Canister sudits. Two 6-liter canisters and tve 32-liter canisters
(tanks) were spiled with known quantities of VOC (§ liter) and semivolatile
(tanks) corpuunds.

(a) &-litex canirterg. These were sent to Oregon Graduste Center
(0G.). These canisturs contained seventeen VOC's commonly found in ambient
air. The recoveriss of thess VOC's were sinmilar to results found by other
lavoratories. “or exuample, the higher ths boiling point of the puxs
coppaund, the lover the recovery. Also, for most compounds, ths precision
achieved was good and the psrcent recovery war statistically the same for
most compounds betwean canisters. For the most volatile VOC's, the
¢ifference betveen che reported and the spiked (expected) values were lass
thon o ppb.

(b) 32-14tar tanks. One tenx was sent to AVL end the ocher was sent
to BL. Ths two tanks had !een spiked vith the seven semi-VOC compounds
vsed to gpike the XAD-2 and thu soil samfles. The two lavoratories also
racoived an alijuot of tha spiking solution glthough they did not know that
it vas the spiking soluti - The results gnowed that none of the seven
comnounus was gquantitatively racovered from the tank by AWL and BL. Theas
results were used as the b-s.s for discontinuing further vo:i to develop
the 32-licer tank samnler.

8. DPG ORI June 1¢89

1. Systems _agudit. The systems audit determined ti.at the Sandia Labs
airplane did not have an inventory of socre parts for the samplers. It vas also




3

noted that there was no means to determine that the 6-liter canister was
evacuated and that a sample was actually collected. Otherwise, the systems were
operating properly and records and documentation were being adequately
maintained,

2. Accuracy audit of gas mopitors. Only CO and CO, monitors were on the
airplane. The audit results showed that both monitors were calibrated within
the accuracy range normally accepted for such analyzers. However, the CO,
analyzer was close to being outside the acceptable range for slope--a situation
that likely resulted because the zero had shifted between the last calibration
and the audit. It was felt by the auditors that this shift would not adversely
affect the CO, results for the June test becsuse the CO, measured in the plume
is corrected for the CO, measured outside the plume (iackground). In other
words, the baseline shift would affect both the plume and background measurements
to the same extent, so the difference (CO, from detonation or burn) would still
be accurate.

In conclusion, our audits show us that the quality of the data gathered
in your OBOD research program during the bang box tests and the DPG June 1939
pilot field tests will be adequate to meet your project's objectives. Your
contract personnel and the DPG personnel obviously are committed to providing
the DOD the high quality data that the environmental monitoring community is
demanding to ensure that OBOD operations do not endanger the environment when
done properly.

The performance and systems audits we conducted at DPG this month also
support the above conclusions. I hope to have a complete audit report an the
October DPG audits and the November laboratory audits to you by sarly December.

I hope the above information provides a summary of our QA efforts that
meets your present needs. If ycu need additional information, pleass call.

Sincerely, . 2
William J. Mitchell, Ph.D.
Chief, Research and Nonitoring

Evaluation Branch
Quality Assurance Division (MD-77B)




Memorandum, 20 January 1990, Floyd W. McMullin Jr, subject: Site visit to SSL on 17 January
1998 [sic].
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MEMORANDUM

TO s Environmental Labs, Inc.
ATTN;: Dr. Gary Booth

FROM: Floyd W. McMullin Jr
DATE s 20 January 1990

RE s Site visit to SSL on 17 January 1990

L N R .

I met with Mr. Robert Ca of Sunset Lab to go over the OB/0D
testing as relates toc Phase B. At this point all samples
(filters) submitted to him have been analyzed, and the data
supplied to Mr. Wayne Einfeld of SNL as per his contract. He
additionally gave me a printout of the results and sample
listings which is attached for our review and files. His records
agree with ours that he has received and analyzed 32 samples from
phase B.

Mr. Cary is in the process of installing a new automated analysis
systenm. This will necessitate another site visit when the next
phase of testing and analysis is undertaken. Currently however,
the equipaent remains unchanged from that previously observed and
evaluated on my previous visits of January and May 1989.

Generally my evaluation of this facility remains very good. Mr.
Cary’s techniques appear to be directed toward maintaining a very
good internal gquality control.

LOI _STATUS ON SITE:. This has been prepared previously and

submitted during my visit of May 1989. The document is readily
available to Mr. Cary at the lab,

EIBLD/LAB SAMPLING: Sample for analysis consists of a 1x1 1/2 cm
piece of the quartz glass filter to be analyzed. The actual
section of the filter used is selected at random and cut froam the
rest of the filter utilizing a cutting punch device. Although
this is selected at random Mr. Cary attempts to select an area of
the filter which appears to have a consistent sample deposition.

FIELD/LAB ANALYSIS: After having manually placed the filter

sample in the furnace and initiating the sequence on the control
computer the rest of the analysis is fully automated under the
computer’'s control. The basic sequence is that the sample is
heated from room temperature through three different temperature
levels (20@, 420, and 700 degrees C approximately) while in an
atmosphere of pure heliuw. During this time carbon compounds are
monitored and the exact reflectivity (color) of the filter is
monitored using a lasev/photuelectric detector system. Sample is
then cooled and oxygen is introduced. This results in burning




off the carbon as carbon dioxide which is converted ts methane
utilizing a catalytic methanizer which is monitored/measured by a
photoionization detector. The entire process allows a
differentiation of carbon compounds versus elemental carbon in
the sample. Output from the system is via ¢ ccaputer printer and
consists of both numeric (for key values) and overall graphic
representation.

INSTRUMENT/METHOD CALIBRATION: At least two methcds to assure
proper measurement and instrument calibration are utilized. The
first method utilizes an automatic carbon ipsertion at the end of
the analysis procedure for each sample. This value must read
within a certain specified range or it ind.cetes the unit is
malfunctioning. The second method of calibration is to place a
measured quantity of a ‘garbon compound solution of a known
concentration on a blank filter saample. This is then dried and
subjected to analysis. As this sample contains a known quantity
and concentration the amount of carbon may be predicted. 1If the
sample fails to analyze within an acceptable error range (* 5%)
all sections of the analysis equipment are checked/adjusted/
repaired/replaced, etc. as needed.

PREVENTIVE/CORRECTIVE MAINTENANCE: Has ongoing systems
monitoring. In the event of problems immadiate repairs or
maintenance is performed.

INTERNAL QC PROCEDURES; Utilizes automatic carbon spikes
conpletion of each sample as noted previously, and the spik
filters as noted previously. He currently utilizes a sucrowssc
solution because of the excellant pyrolysis characteristics of
the material.

SAMPLE PREPARATION AND STORAGE: There is no preparation of the
samples involved. All filters are initially prepared (cleaned) by
AWL and they ship the used filters to him for analysis. The
samples as received are stored in amber glass jars in a standard
upright refrigeratcor.

PREPARATION AND USE OF SPIKED SAMPLES: See previous sections on
calibration and QC procedures.

INSTRUMENT/EQUIPHMENT SELECTION ANRD USE: Unit is a totally custon
designed and built unit by R. Cary. Stated was developed over a
number of years to its present state. Also made the comament that
there was probably only one or two other comparable systems 1in
the world.

DETERMINATION OF DETECTION LIMITS/LIMITS OF QUANTIFICATION:
Detection limit is ©.2 mcg/cm! ,Precision is + SV (see copy of
methodclogy for deriving precision value attached).

SAMPLE HARDLING AND TRAKRSPORTATION: Sample are handled only by
Robert Cary (Signature, etc. is in the logbook). Currently no
transport of shipments is done by Sunset Labs.




an s .

DATA REDUCTION AN ANALYSIS: Automated computer analysis and
printout at the time of the sample run. System utilizes custom
software designed and developed by R. Cary.

NOTES ON OTHER ITEMS:

LOGBOOKS: There 1s no logbook for this piece of apparatus. Mr.
Cary does not keep one as it makes and prints a calibration check
with each sample run.

RESEARCH JOURNAL: Utilizes a numbered page ledger to enter each
sample run. Bach days entries are noted and are in ink. The
journal 1 examined had no pages missing so far as I was able to
deteraine, }

LAB TRACKING FORMS: Does not currently utilize and in-house form.
He does log each sample into a register upon receipt, on the same
register he also notes the day ran, and the date results are sent
out. He currently utilizes the collection report received with
each sanmple for assignment of the sample number.

Floyd W. McMullin Jr.
Quality Assurance Officer




Sample ID

OBOD. 2470

0BOD. 2472
OBOD. 2474
0BOD. 2476
OBOD. 2478
0BOD. 2476RPT
OBOD. 246C
0BOD. 2460. ACID
OBOD. 2482
OBOD. 2404

0BOD. 2486
0BOD. 2488
0BOD. 249C
0BOD. 2492
0BOD. 2494
0BOD. 2496
OBOD. 2498
OBOD. 2500
0BOD. 2602
0BOD. 2504
OBOD. 2506

0BOD. 2508
0B0OD. 2640
0BOD. 2612
080D . 2644
OBCD. 2616
0BOD. 2618
0BOD. 2620
OBDD. 2522
080D . 2624
0BOD. 2624.ACID
OBOD. 2626
0BOD. 2626. RPT
OROD. 2628
0BAD. 253D
O6BOD. 2632
SOUGAR. 20TL. 120
SOGAR. IGUL. 420
IXST.BLNK. 1208
INST.BMLY. 4206

08/0D SAMPLES
DECEMBER, 1989

0C,ug/sgem  OCerr

4.06
4.02
3.45
1.21
6.13
6.97
6.23
9.00
473
S.01
4.95
5.33
S.46
6.54
5.58
9.51
5.28
$.17
4.40
4.70
4.18
4.27
4.27
4.10
358
6.26
470
3.90
430
717
8.55
6.95
6.26
5.24
4.46
3.85
29.45
43.50
0.0!
0.20

0.40
0.40
0.37
1.24
1.09
117
0.97
0.65
0.44
0.45
0.45
0.47
0.90
1.06
0.89
0.48
0.46
0.46
0.42
0.44
0.41
0.41
0.41
0.40
0.38
0.51
0.52
0.46
0.49
0.68
0.63
0.67
0.62
057
0.42
0.39
1.67
2.37
0.20
0.21

0BQOD .DEC8Y RPRT

EC,ug/sqcm  ECerr

e

0.29
0.12
0.1
3.89
2.95
3.18
2.97
1.49
0.06
0.09
0.08
000
3.10
4.01
3.19
0.09
0.16
0.10
0.16
0.24
0.18
0.26
0.25
0.26
0.15
e.15
0.64
0.44
0.65
0.93
0.19
0.48
0.80
0.9
0.35
on
0.00
0.00
0.00
0.02

Page

0.21

0.21

0.21
0.39
0.35
0.36
0.35
0.27
0.20
0.20
0.20
020
0.36
0.40
0.36
0.20
0.21
0.21
0.21
0.21
0.21
0.21
0.21
0.2!
0.2t
021
0.23
0.22
0.23
0.25
0.21
0.22
0.24
0.25
0.22
0.21
.20
0.20
0.20
0.20

4

o 4

CC.ug/saem  CCerr

nd
n.d.
n.d.
13.50
11.60
12.50
§.20
n.d.
n.d.
ng
n.d
nd
8.60
10.60
8.20
n.g.
n.g.
nd.
n.gd.
nd.
nd
n.g
nd
nd
nd
nd.
1.80
1.40
1.30
2.50
nd
' 2.40
220
2.10
nd
nd
ngd
nd
nd
nd

098
0.88
0.93
0.76

073
083
0.7

0.39
037

0.43
0.42

041
0.41




Sunset Laboratory

. 2017 19th Avenue
T AW /990
ﬂk—'-*v‘/ 2o Forest Grove, Oregon 97116

(503) 357-5151
Robert A. Cary

UNCERTAINTIES ASSOCIATED WITH OC/EC ANALYSIS

The reported uncertainties for organic and elemental carbon analysis
are derived from two sources: (1)the relative uncertainty, which has been
determined from doing duplicate analysis on a fraction of samples analyzed;
and (2)the detection limit, which has been doing a large number of
instrument blank analyses.

The relative uncertainiy is derived by calculating the refative percent
variation from the mean of a sample which has been analyzed two times.
The standard deviation of all the samples so analyzed has been found to be
about 5%. It should be noted that this vaiue is a reflection of all sources
which may contribute (0 a difference in duplicate analyses, such as
instrument analysis variations, sampling variations and deposit variations
due to inhomogeneity of deposit density.

The detection limit has been de.ermined by doing many instrumental
blank analises where an analysis is performed on a filter punch which is
known to contain no carbon. The standard deviations of these analysis is
found to be about 0.1 ug/sq cm of carbon. The uncertainty uses for the
detection limit is twice this standard deviation, or 0.2 ug/sq cm.

The reported uncertainties are determined by a linear combination of
the two values above, i.e., uncertainty = +-0.05(value) + 0.2. ug/sq cm carbon.
Thus, at moderate to high levels, the uncertainty is determined mostly by
the 5% variation and at low levels the detection limit is found to have a
proportionally larger share in the uncertainty.

The above method can give an estimate of the precision of the
analysis. However, determining the accuracy can not be done as precisely
due to tue fact that no standards exist for organic/elemental carbon aerosols.
Attempts have been made to create such samples which would contain
predictable amounts of each species and the results have been found to be
within this 5% range. Also, interlaboratory/intermethod comparisons have
been done indicating that the errors in accuracy are no greater than 5%.




Memorandum, 20 January 1990, Floyd W. McMullin Jr, subject: Site visit to OGC on 18 January
1998 [sic].
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MEMORANDUM .
€
TO: Environmental Labs, Inc. ,5\\ FIELD OFFICE™,
@ ,
ATTN: Dr. Gary Booth RECEivep  ©
JAN 29
FROM:  Floyd W. McMullin Jr. S 1990
: ¢ sy e <
DATE: 20 January 1990 . %, \)@
% ¢

I met with Dr. Reinhold Rasmussen and Mr. Robert Dalluge to go over the OB/CD Phase

B testing and analysis. ‘ _
LOI STATUS ON SITE: As OGC utilizes a standardized testing procedure they do not
employ a specific LOI.

FIELD/LAB SAMPLING: All field sampling is done by SNL utilizing the FWAC testing
platform. All samples for Phase B are 6 liter canisters which are evacuated. To obtain
a sample it is connected to the appropriate apparatus, the valve opened, and it is allowed
to fill to ambient prassure (C psig). The valve is then closed and the threaded connector
is capped.

During lab analysis the canister is connected to the appropriate analysis device,
and a sample is pumped out of the container.

FIELD/LAB ANALYSIS: All analyses are accomplished utilizing one or more gas
chromatographs. The types currently in use at OGC are Perkin Eimer 3920, Carle 211M,
Hewlett Packard 5790A, and a Shimadzu GC-mini 2. A reduction gas detector
manufactured by Trace Analytical, model RGD-2 is also used. Data from these devices
is fed into a Hewlett Packard integrator for printout. The models currently in use are
3390A, 3396A, and 3388,

As of this date, all Phase B samples have been analyzed for CH,, CO, and CO,,.
The composite bag samples are in the process of having analysis for benzene.

INSTRUMENT/METHOD CALIBRATION: In all systems repesated

calibration/standardization sample runs utilizing a test gas of known concentration is
done. Generally this is done after every fourth sampie run. This allows checking on an
ongoing hasis 5 sa¢ if the cailbration is drifting.

PREVENTIVE/CORRECTIVE MAINTENANCE: As all the devices in use are of solid state

construction no routine preventive maintenance is required. In the event of equipment
{ailure *he problem is found, corrected, the instrument recalibrated, and placed back in

1




‘service.

INTERNAL QC PROCEDURES: Other than the routine calibration checks during sample
runs | was not made aware of any additional methods employed.

SAMPLE PREPARATION AND STORAGE: As mentioned previously, after analysis the
tanks are prepared for re-use so there is not long term storage of the samples.

PREPARATION AND USE OF SPIKED SAMPLES: As noted prevuously concentrations of
a known amount are routinely run. Additionally they have received and analyzed an EPA
audit sample. The sample was supposed to contain benzene. However, Dr. Rasmussen
noted that while it did contain benzene, this showed as a minor peak in the
chromatograph. They also detected alcohols, ketones, 2-butonone, and various other
materials. He stated he felt the EPA methodology for sample preparation was poor to
allow the degree of contamination they found in the sample they tested.

INSTRUMENT/EQUIPMENT SELECT!ON AND USE:; Instrumentation in use is as noted in

the Field/Lab Analysis section. It is outside my expertise to judge whether or not the
actual operation and applications are correct.

DETERMINATION OF DETECTION LIMITS/LIMITS OF QUANTIFICATION: The limits of
detection are 0.1 to 0.2 ppb. The accuracy is + 15 -20%. Precision is determined by
doing multiple analysis of the same sample to determine a standard deviation. This is
then divided by the mean of the deviation, and multiplied by 100 to obtain a relative
standard deviation. The value they have arrived at is + 5%.

SAMPLE HANDLING AND TRANSPORTATIQN: Samples are handled by only four people
(Sngnatures are in logbook). They are Dr. Reinhold Rasmussen, Robert Dalluge, Don
Stearns, and Bob Watkins. All transport of samples is through Federal Express.

DATA REDUCTION AN ANALYSIS: For the type of analysis performed there is no

apparent specialized analysis of rasults required.

ER {TE

LOGBOOKS: Logbooks for individual pieces of equipment are not kept. Calibration runs
are kept with the analyzation runs done at the same time.

LAB DIAGRAM: Not obtained.

RESEARCH JOURNAL: Those | have seen appeared to be intact, with all entries in ink.

LAB TRACKING FORMS: So far as | can determine no forms of any type are u gmaA L

track the cylinders in-house. Prior to shipment out in the field all cylinders nur&b rs are

é‘\ FIELD OFFICE
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logged. When used in the field the data on each tank (number, date, time, etc.) s
recorded in the research journal and in the portable computer utilized by SNL. Upon
return to the lab they are processed (analyzed) as soon as practicable. The information
used is that of the tank number and the information on the sample form. They also check
to assure that all tanks sent out are received back at CiiC. As noted oreviously,
following analysis the tanks are cleaned for re-use. This eftectively negates there being
any “sample" to track, store, etcetera after completion o~ analysis.

MISCELLANEQUS:
1. Dr. Rasmussen noted that they did an analysis on the standard gases (CO and

CO,) in use by SNL. The results have been furnished to Wayne Einfeld.

2. Howard Crist of EFA conducted an audit of OGC. Dr. Rasmussen noted that his
report did not contain the date of the visit, so they would have to search through their
records to determine the date. *;

3. While checking sample information | found that OGC had received and analyzed
four (4) more samples than what we knew about and completed sample reports on.
These were found to be sample from the second burn done of 25 October 1889. These
tanks carried the numbers VJ 111, 112, 113, and 114. They are noted in the summary
sheet attached to this report. Sample forms will be completed on these and they will be
added to the sample master list.

QVERALL ASSESSMENT: Based on their practice of doing repeated controls
interspersed during sample analysis | feel that their quality control is good.

Other than getting them to write down their actual analysis process (step by step)
so others could have a better understanding of what they do and how they do it, | have
no other recommendations at this time.

Quality Assurance Officer

ENTA
& FIELD OFFICE ¥,
¥  RECEVED
3 JAN 2221990
e ey_llie
Y

/ )P

-

>
AssyRANY




12-dan-90 .
0GC 6L CANISTER SAMPLE LIST (CONTINUED)

R OGC # SAMPLE OATE TINE  TEST TYPE PORT
. l VI119  25-0CT-89 1000  BURN1/PASS! TuBE
vit21  25-0CT-89 1000 BURN1/PASS2 TUBE
' ' Vi122  25-0CT-89 1000  BURN1/PASS3 Tuse
. VJ120  25°0CT-89 1000  BURN1/COMP BAG
o C VT 25-0CTe89 1030 BURN2/PASS! TU3E
Co © V113 25-0CT-89 1030  BURN2/PASS2 TUBE
R l Vil12  25-0CT-89 1030  WURN2/PASS3 ruge ( NO SAMALE REFORTS DONE (N THESE /¢ "0@
VITlG  25:0CT-89 1030  BURN2/CONP 8AG Ragets (e couphid T
, TVISt 25-0CT-89 1100  OSTNT/PASS! TUBE
| . Vil32  25-0CT-89 1100  OSTHT/PASS2 TUsE
: VJI33  25-0CT-89 1100  OSTNT/PASS3 usE
o vJ136  25-0CT-89 1100  OSTNT/COMP gac X
. V4152 25-0CT-89 1300  GKGND TUBE
. vJ151  25-0CT-89 1300  BKGND 8AG
Do VJIS3  31-0CT-89 0930  BKGND TUBE
S vJt5¢  31-0CT-80 0930  SKGND 8AG
B % vu1s5  31.0CT-89 1100 SITNT/SHOTI/PASS!  ruee
_ VJIS?  31-0CT-89 1100  SUINT/SHOTI/PASS2  TUBE
. ‘ VJIS8  31-0CT-80 1100  SITWT/SKOTI/PASSI  TusE
= vJ128  31-0CT-80 1100  SITNT/SKOTI/CONP  BAG
s SOAO78  31-0CT-89 1100  STTNT/SHOT/PASS!  TUSE
SR SOAOT®  31-0CT-80 1100  SITNT/SHOT2/PASS2  TuBE
- ' SOADS0  31-0CT-390 1100  SIINT/SNOT2/PASSS  TUGE
SOAQST  31-0CT-39 1100  S1INT/SHOT2/CONP .. BAG
SDAOT4  31-0CT-89 1100  SITNT/SMOTI/PASS!  TURE
' SOAOTS  31-0CT-89 1100  S1TNT/SHOTI/PASS2  TusE
o] SOAOPS  31-0CT-89 1100  SITNT/SHOTY/PASSS  Tuge
v SOAQ77  31-0CT-89 1100 SVINT/SHOTS/CONP  aac
S l VIWT  31-0CT-80 1500  S2INY/SNOTY/PASST  TUSE
S VI8 S1-0CT-80 1500  S2INY/SHOTI/PASS2  TusE
. VG  31.00T-80 1500  SAINT/SHOTI/COMP  §aG
SOAQSS  31-0CT-89 1500  S2INT/SHOT2/PASS!  TUBE
. ' VIIS0  31.007T-80 1500  S2INT/SHOT2/PASS2  TURE
VI159  31-0CY-80 1500  S2INT/SHOTR/CONP  8AG
- V160 31-0CT-89 1500  S2TWT/SMOTS/PASS!  TUSE
' VJI81  31-0CT-80 1500 S2TMT/SHOTI/CONP  BAG ‘N(:,NTAL L 4
- NOTES: _\‘\Q\OFIELD CFFICE &{z’
. l OGTRT « GROUKD ORI TNY & RECEIVED
. GITHY o FIRST QROUKD TNT 3 $OT SERIES
. GZTNT « SECOND GROUND YNT ¥ SHOT SERIES JAN 22 1930
e ' e av e §
: N
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Memorandum, 22 January 1990 from Floyd W. McMullin, Jr., subject: Site Visit to SNL (AT
Dugway) on 19 October 1989 [sic].
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MEMORANDUM e
8}
TO: Environmental Labs, inc. 5\3‘ FIELD OFFICE ‘9/1’
Or. Garv Booth & meceven ¢
ATTN: r. Gary Boot
JAN 22 1330
FROM: Floyd W. McMullin Jr.
' o9 e ler &
DATE: 22 January 1980 % "y Cf"o
ASSURAY
RE: Site visit to SNL (At Dugway) on 19 October 1989

A site visit of SNL was conducted while operating on site at the Dugway Proving Ground.
At that time SNL personnel were operating out of trailer 48, a mobile facility from the
applied atmospheric research divisioh of SNL.

Two worksheets/checklists were utilized during this visit. The OB/OD site visit worksheet
(pages 168 & 169 of QAPP Rev 3 dtd 3 Oct 89), and the Quality Assurance Practices
Checklist (pages 170 & 171 of QAPP Rev 3 dtd 3 Oct 89). The original lists are filed with
the site visit documents in ELI's QA files.

Name of internal QC Officer: Wayne Einfeld

LOI status on site (location, access, precision,. agrees with actual methods etc. being
employed): LOI available. Agrees in most respects with actual methods being employed.
Some variation from LOI due to demands of testing in a field situation.

Field/Lab Sampling: Real time data for gases, particle sizing, etc. is stured electronically.
Field/Lab Analysis: Realtime data may be analyzed to some extent utilizing avallable

computer systems. Filters to AWL (on dry ice) for storage and analysis. Six liter
canisters to OGC for analysis.

Instrument/Method Calibration: All instruments recently calibrated ard checked by EPA
audit team.

Preventive/Corrective Maintenance: All instruments zerced and span checked each day.
Corrective maintenance as per instrumeant technical manuals as needed.

internal QC Procedures: All instruments daily calibration, zero and span checks.
Sample Preparation and Storage: All samples prepared by two people to check process

1
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* employed. :Checkiist wtilized in this process.

Preparation and Use of Spiked Samples: Not appiicable in field situation. However,
known value gases (CO & CO,), and known particle size materials routinely utilized in
checking instrumentation.

instrument/Equipment Selection and Use: Based on needs and equipment durability and
performance.

Determination of Detection Limits/Limits of Quantification:
This information already included in previous documentation.

Sample Handling and Transportation: Handling as per LOI. Filters flown to Provo to ELI
representative for delivery to AWL. Six liter canisters delivered to representative of EL}
on site for shipment to OGC.

Data Reduction and Analysis: Various, based on analysis required.
Miscellaneous items:

ink. Individual researchers also maintain personal research journals.

2. Name, address, and phone numbers of all personnel working with study materiais has
not changed from that filed from previous site visit. Those personnel and information are:
Wayne Einfeld (505)844-4143 SNL Div 6321

Brian Mokler (505)299-7610 SNL Div 6321 (Contract person)

Dennis Morrison  (505)844-3376 SNL Div 6321

3. Individual researchers maintain personal journals. Those | examined appeared intact,
with entries in ink.

4, Lab tracking forms are not applicable in this setting. No physical samples are retained
by the laboratory for analysis.

QUALITY ASSURANCE PRACTICES CHECKLIST

1. Administrative Information
Name of Laboratory SNL - Applied Atmospheric Research
Organizational Chart
Scope of Capabilities
Accreditations, recognitions, organizational memberships

Yes No Exp.

1. Logbooks are available on site for all instruments. Entries are appropriate and in I
2. Human Resources l

2.1 Roster of personnel available X
22 Resumes of key personnel available X @E—NT"’- L
23 Qualifications of all key persons \\@ FIELD OFFIC
) G RECEIVED J
JAN 22 133
P ) l

‘9(/
e g e ems N . . A _“h_;




commensurate with rasponsibiltties X .
24 Work load commensurate with staffing X
2.5 Staff morale high X
3. Physical Resources
3.1 Facilities adequate for all servicas
offered I, S
3.2 Laboratory environment adequate X
3.3 Adequate space for all operations X
3.4 Adequate housekeeping X 0
3.5 Adequate safety/inspections X
4. Equipment
41 Equipment list maintained X
42 Equipment used in specific tests
identifiable _X _ —_
43 Equipment manuals filed systematically: X
Where: Equipment trailer
4.4 All equipment serviceable and in
calibration _X_ —_—
4.5 Calibration status of all equipment
indicated: _X_ —
How: Equipment logbooks
46 List special facilities and opinion of
their adequacy
FWAC - Adequate to task and test design.
5.  Quality Assurance System
51 QA policy statement on file X
52 QA Officer with assigned duties X _
53 All empioyees aware of their QA
responsibilities X
54 QA Manual on file X
Adequacy: On File at SNL.
5.5  Written procedures used for each test X .
56 SOPs for all recurring tests R S
(Methods Manual)
5.7  Staft competent in test procedures X
58 Methods validated betore use: X
How: Eariler experimentation
5.9 System to quaiify test operators NA
5.10 Reagent control practiced NA .
5.11 Demonstration of statistical control: X
How: Span instrument with control charts.
512 GLPs, GMPs on fils and followed X eNTA
5.13 System of corrective actions X o . Ly

¥ FzlD OFFICE .
W  RECIIVED
JAN 221990
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Control Charts

6.1 QA policy requires use of control
charts

6.2 Control charts used to monitor system

6.3 Control charts used to assign
confidence limits

6.4  List of current control charts on file:
Number on list: All gas instruments.

6.5 Control charts available for inspection
by clients _X_

Reference Materials

7.1 QA policy requires use of RMs

7.2 Internal reference materials listed and
used

7.3 Al reference materials inventoried

7.4 Reference materials used with control
charts and limits

Records
8.1  Systematic format(s) for data
82 Lab notebooks kept systematically

XX XX
| |

x:x

>
|
|l

|
|X

8.3 Charts/readouts referenced to notebooks

8.4 Records periodically reviewed for
adequacy _X_ ,

8.5 All records will pass critical
inspection _X_

Reports
9.1  Reports reviewed before release
9.2 Reports reference all important

supporting data

9.3 Statistically supported limits of
uncertainty _X_

9.4 System for reports/records/data
retrieval X

Sample Management

10.1 Sample management system used
102 Computerized sample management
10.3 Sample preparation facilities adequate
10.4 Sample storage adequate

Audits

11.1 QA system management system used
Frequency

11.2 External QA system audits

11.3 Performance audits on regular basis

4
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11.4 Corrective actions taken as result
of audits _X_
11.5 Records kept of corrective actions X

Quality Assurance Ofﬁcer
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Letter MD-77B, January 26, 1990, U.S. Environmental Protection Agency, Atmospheric Research
and Exposure Assessment Laboratory, Research Triangle Park, North Carolina, w/enclosed EPA
audit report for [Phase B).

ENCLOSURE 3

© e ’ A S ) - o N . .
A ° . LT . N . " R - . . - . . . . . .
. . : ' . N . i . . . .
. 3 N [ .
Y . N ., . . . . o el i
a el e T s . . . . - . R . . .




vln al

.74,?
W
w H UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
L ATMOSPHERIC RESEARCH AND EXPOSURE ASSESSMENT LABORATORY
RESEARCH TRIANGLE PARK

NORTH CAROLINA 27711

January 26, 1990

Mr. MacDonald Johnson
31 Potter Street
Salt Lake City, UT 84113
Dear Don:
Attached is the final EPA Audit Report for Phase B DOD/AMCCOM OB/OD Project
(October-December 1989).
If you have any questions, please call me at 919-541-2365.

Sincerely,

Linda F. Porter

Acting Chief, Research and Monitoring
Evaluation Branch

Quality Assurance Division (MD-77B)

Attachment
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Memorandum, 9 February 1990, Floyd W. McMullin Jr., subject: AWL audit pertaining to EPA
QAD deficiencies [sic].

ENCLOSURE 12
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Audit Report on Phase B of the
DOD/AMCCOM OB/OD Project

(October-December 1989)

by

W. Mitchell
L. Porter
E. Hunike
R. Rhodes
L. Smith
J. Bowen
0. Dowler
H. Crist

US EPA
AREA../QAD (MD-77B)
RTP, NC 27711
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1.0

INTRODUCTTION

The Department of Defense (DOD) is evaluating the environmental
safety of disposing of munitions and propellants by burning (OB) or
detonating (OD) them. OB and OD are the traditional means used for
disposing of unsafe and also of surplus munitions and propellants in most
countries. Recently, the US Envirommental Protection Agency (EPA) and
state agencies questicned the environmental safety of these operations and
requested that DOD show that these activities neither harm the environment
nor endanger human health.

A DOD effort (OB/OD) to answer the questions raised by EPA and the
States is being done by the Demil and Technology Branch, Armament Munitions
and Chemical Command (AMCCOM) located at Rock Island Arsenal, Rock Island,
IL. The AMCCOM project manager is Mr. MacDonald Johnson. The field
testing, however, is being done at Dugway Proving Ground (DPG), Dugway,
UT, under the direction of the Material Test Directorate, Test Management
Division (TMD), Artillery and Hazards Branch. Mr. Ken Jones and Mr. John
Woffinden are the TMD project officers. Capt. David Coxson is tha DPG test
officer.

The latest phase of the DCD's OB/CD projec: (Phase B) was conducted
at DPG from October 16 to November 1, 1989. Prior to these tests, AMCCOM
conducted testing at Sandia National Laboratories (SNL), Albuquerque, NM,
and at DPG. The SNL tests involved detonating 0.5 1lb blocks of TNT in a
hemispherical building (bangbox) and measuring the pollutants generated.
The bangbox, which had a volume of approximately 950 m*, was used because
it held the products of the detonation so that they could be sampled and
studied s a function of time. Through these bangbox tests, which were
conducted from November 1988 inte February 1989, AMCCOM was able to
evaluate candidate sampling methods for their effectiveness in measuring
the air pollutants resulting from OD operations. An anzlogous study, which
invelved burning M30 propellsat in the bangbox, was also done to evaluatea
the effectiveness of the candidate methods for measuring the air pollutants
resulting from OB operations.

The test methods selected for use in monitoring the field tests were
then subjected to pilot testing at DPG in June 1989 (Phase A). These tests
involved two separate burns of 7040 1lbs eof H30 propallant and five
detonations of 1980 lbs of bulk TNT. During each burn and detonation, SNL
sampled the resulting plume for volatile organic compounds (VOC) and for
particulate using equipment contained in their deilaviland Tuwin Otter
aircraft. The alrcraft was operated under the direction of Mr. Waynme
Einfeld of SNL. The Phase A tests at DPG confirmed that the candidate air
pollution measurement methods selected, based on the bangbox tests, would
be suitable for measuring OB and OD plumes under field conditions.

Samples from the bangbox tests and the Phase A tests were also used
to develop {mproved analytical methods for the semivolatile organic
materials (semi-VOC) found in the soi{l and the airborne particulate that
result from OB and OD operatfons. This work weas done at Alpine West
Laboratories (AWL), Provo, UT, under the direction of Dr. Hilton Lee.
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AWL is the contract analytical laboratory for the ash, particulate and soil
sample analyses from the OB and OD operations. AWL was able to show that
Supercritical Fluid Chromatography (SFC)/Mass Spectrometry (MS) provided
equal or better analytical semsitivity than GC/MS for the semi-VOC in the
soil and particulate,

The first full-scale field tests (Phase B, October 16 to November
1, 1989) were divided into four categories: (1) surface OD; (2) suspended
0D; (3) sequential OD; and (4) OB in pans. The surface OD operations
involved detonating 2132 lbs of bulk INT at ground level and the suspended
OD operations involved detonating 2000 1lbs of bulk TNT in a bucket
approximately 35 ft above the ground. Seven surface OD and seven suspeunded
OD tests ware done with only one detonation done per grid site. The first
test of each type was designated as the ORI (Operational Readiness
Inspection). Its purpose was to familiarize field personnel with the
procedures they would !e doing during the actual field tests and to permit
project management pe'sonnel to confirm that these procedures would be
carried out properly. Soil and air samples were collected for ezch
detonation; three detonations comprised sne full test.

The OB tests involved burning three separate burms (6552 lbs., 6593
lbs., and 6614 1lbs.) of a combination of AA-6, AA-2, MK-76, and MK-6JATO
Navy propellant in burn pans. The first burm was designated as the ORI
and the other two burns each comprised a full test. Soil, ash and air
samples were collected from each burn.

The last activity--sequential OD--involved detonating three (3599
1bs., 3768 1lbs., and 3579 lbs.) quantities of reclaimed TNT in sequence
at the same grid site. The crater formed from the previous detonation was
filled in and the next detonation set off over the filled-in crater. The
objective of this last type of OD activity was to determine the cumulative
impact of OD operations on soil pollution. In the surface and suspended
0D tests, each detonation was done at & new site to provide as wmuch
replication as possible between detonations and to avold «cross
contamination. Only soil samples were taken in the sequential OD tests.

The surface and suspended OD plumes and the OB plumes were sampled
by SNL using their Twin Otter aircraft under the direction of Mr. Wayne
Einfeld. The aircraft was stored overnight at the Provo Municipsl Alrport,
but betveen detonations/burns it landed at Michael Army Airfield, DPFG,
vhere the samples were recovered. The aircraft collected: particulate
samples using quartz £iber filters mounted in high volume sacpler housings
(three filters and housings per test to provide a sampling rate of
approximately 200 o’ min''); VOC's in stainless steel (SS) canisters and
air samples {n an 80 L Teflon bag. The Taflon bag's contents were
subsequently analyzed for CO, CO,, Oy and NO/NO, using ambient air monitors
{nstalled in the aircraft. The monitors used were: Teco 48 (CO), Teco
41H (CO;). Teco 49-100 (Oy) and CSI 1600 (NO/NOz). The aircraft was also
equipped with sensors for temperature, dewpoint, altitude, airspeed and
real time measurement of aerosol particle size and concentration.



- _ — - ;.
[

5

The canister samples were sent to Oregon Graduate Center (0GC),
Beaverton, OR, for analysis for VOC's. Dr. Rei Rasmussen of 0GC is
responsible for these analyses. O0GC is also responsible for measuring
the CO and CO, content of each canister. These latter values are used to
calculate the total pounds of each VOC released to the atmosphere from each
OD and OB activity using the carbon balance technique.

The filter samples were sent to AWL for weight gain determiration
and subsequent analysis for semi-VOC by SFC/MS (with spot chacks by GC/MS).
AWL also cut a 1 square inch portion from each filter and sent it to Sunset
Laboratories for particulate carbon analysis. A cut of the solvent extract
and the entire extracted filter are both sent to Dr. Mangelson (BYU) for
PIXE (particle-induced x-ray emission) analysis for metals.

AWL is also to receive: (1) soil samples collected from the craters
and the fallout pans dispersad around the detonation sites; (2) the ash
residue in the burn pans; (3) materials thrown from the burn pans and
collected by the pans and trays that surrounded the burn trays; (4) samples
of the blackened soil; and (5) samples of the tar paper and inhibitor
residues. These samples have not been received by AWL as of January ll,
1990.

The soil and ash residue samples from all Phase B activities (surface
0D, suspended QOD, sequential OD and propellant OB) were collected by
personnel from Lockheed Environmental Services (LESC). LESC personnel were
responsible for all the ground support services needed by the Phase B test
program with the exception of the munition and propellant set up/placement
and ignition itself. LESC personnel, under the general direction of Jim
Stephens, set out the test grid, put the fallout and sputter pans and
trays in the position required by the test design, recovered and weighed
the soil and ash samples, ard scored the samples until they could be
transported to AWL. The fileld operations were carried out under the
supervision of Monty Law of LESC.

Environmenta' Laboratories Inc., (ELI), Provo, UT, has overall QA
responsibility for the Phase B OB/OD project. ELI personnel, under the
direction of Dr. Gary Booth, were responsible for documenting that all
project Latters of Instructions (l0l's) were adhered to by the OB/OD
participants. They were responsible for documenting instances where
deviations from the LOI's occurred and for recommending corrective action.
They were also responsible for ensiring that GLP (good laboratory
practices) ard GFP (good field practices) were followed throughout Phase
B.

Personnel from the QA Division (QAD) of the EPA’'s Atmospheric
Research and Exposure Assessment Laboratory (AREAL), Research Triangle
Park, NC, conducted performance and systems audits on the OB/OD Phase B
field tests and the laboratories (OGC, AWL) processing the samples. QAD
has been participating in the OB/OD project at the request of the AMCCOM
project manager (MacDonald Johnson) and the V'PA’'s Office of Solid Waste
(OSW). QAD provides external QA, performance samples and advice on QA
matters.




Weather and operational delays caused the initial schedule to not
be met. The schedule that finally was achieved was:

10/16 Surface 0D One detonation (ORI)
2,132 1bs. block TNT

Air and soll samples taken.

10/17 Surface 0D Detonation trial (surface Series I)
Three each of 2,132 1b. block TNT
Alr and soil samples taken.

10/18 Surface 0D Detonation trial (surface Series II)
Three each of 2,132 1b. block TINT

Air and soil samples taken.

10/19 OB Burn ORI
6,606 1b, Navy propellants
Alr and residue samples taken.

10/25 0B Burn trials (two separate burns
sampled)
6,542 1b. Navy propellants
6,312 1b. Navy propelliants
Alr and residue samplea taken.

10/25 Suspended OD Suspended detonation ORIl
2,000 LB. block TINT

10/30 Sequential OD Surface single detonation #l
3,599 1b. reclaimed INT
Double soil samples taken.

10/31 Suspended OD Suspended detonation on trial
Series I
Three each x 2000 1lb. block TNT
Double soil samples taken.
Alr samples taken.

1171 Sequential 0D Suspended detonation trial Series II
3 each x 2000 1lb. block TNT
Alr and soil samples taken.
Surface single detonation # 2
3,768 1b. reclaimed TNT
Soil samples taken.
Surface single detonation #3
3,579 1b. reclaimed INT
Soil samples taken.

QAD personnel were present for all surface 0D tests (October 16-18), all
OB tests, and for the suspended OD-ORI. QAD personnel slso audited the SNL
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aircraft before the tests began and audited AWL during and after the Phase B
field tests. OGC was audited in November.

2.0 AUDITS CONDUCTED BY QAD/AREAL
2.1 Ajrcraft Audits (Pretest)

Jack Bowen and Bud Dowler conducted performance and systems
audits on the aircraft on October 13-15, 1989, while {t was located
at the Provo, UT, airport. The accuracy of the flow measurement
portion of the aircraft’'s particulate sampler and the calibratien
accuracy of the CO, CO,, O; and NO monitors were the primary focus
of the performance audits The operation of the nephelometers, data
acquisition system, instriment operating procedures, certification
dates of the calibration standards, and the operational readiness
of the canister and Teflon bag sampler collection systems were the
focus of the systems audits.

2.2 gSyscems Audits on DPG Operations

Elizabeth Hunike, Lisa Smith, Linda Porter, Raymond (Rocky)
Rhodes and Bill Mitchell of QAD conducted systems audits on the DPG
field activities. Systems audits were conducted on the aircraft
during sample recovery at the DPG airfield, on the LESC field
personnel setting out the explosives/propellants/fallout
trays/sputter pans and recovering the soll samples and the ash
samples; and the LESC personnel weighing these samples. Bill
Mitchell was at DPG from October 16-17, Linda Porter from October
17-20, Rocky Rhodes from Octcber 23-27 and Lisa Smith and Elizabeth
Hunike from October 16-26.

2.3 §ystems Audits on Alpine West Laboratories (AWL)

On October 19, E. Hunike, L. Porter and L. Smith visited AWL
to assess the conformance of AWL personnel to the LOI's of the
project and particularly to determine how the filter samples were
being conditioned. On October 24, E. Hunike, L. Smith and R. Rhodes
again visited AVL to see if corrective sction had been taken
concerning problems with the filter conditioning. L. Porter and
L. Saicth also visited this laboratory on December 5-6 to assess their
conformence to the LOI’'s for filter extraction, filter conditioning
and filter handling.

2.4 Systeps Audit on Oregon Craduate Centex (OGC)

Howard Crist of QAD conducted & systems audit on 0GC {mn
Beaverton, OR, on November 7, 1989, to assess 0GC's conformance to
their 0B/0D LOI.




2.5 Performance Evalugtion Samples

On November 17, 1989, NSI Environmental Services Ine., an on-
site contractor for QAD, placed known quantities of VOC compounds
at the ppb level in six stainless steel canisters and sent these
canisters to OGC for analysis. These six canisters had been cleaned
by OGC and sent to NSI for spiking.

On November 16, 1989, NSI sent five soil samples spiked with
known pg quantities of some 0B/OD target semivolatile compounds to
AWL. NSI had received these soil samples on October 13 from AWL
laboratories in acid washed jars and returned the samples to AWL in
the same jars. The soil samples had been collected at DPG from an
area where OB/OD operations had not heen conducted according to DPG
records. The materials were placed on the soil using the
slurry/rotovac evaporation technique used previously (bangbox tests).

0GC and AWL will analyze these samples and return the results
to QAD for comparison to the spiked values. The results will then
be sent to the project manager, MacDonald Johnson.

3.0 AUDITING PROCEDURES

3.1 Pexformance Audits on Afrcrafg

The accuracy of the particulate sampler’'s flow was checked
using a standard (L-type) pitot tube that had been borrowed from
another EPA unit. The check was accomplished as follows. First,
8 0.6 m extension was installed on the entrance to the aircraft's
sampling probe and the standard pitot tube was i{nserted through a
1 cm hole located approximately 0.25 m from the inlet of the
extension. The particulate sampler was then started and the flow
read by the aircraft's pitot tube was measured and compared to the
flov measured by the EPA pitot tube. (The EPA pitot tube flow
measurement used the pressure drop across the pitot tube as measured
by an electronic manometer.) When a relatively large difference was
detected an additional 1 m extenslon was added. This additional
extension had no effect on the results. (Subsequent QAD tests showed
that the borrowed pitot tube had not been properly constructed, {.e.,
there vere small burrs on the static pressurs ports.)

The CO, €O, and Oy monitors were audited using a QAD devaloped
dynamic dilution system and compressed gas cylinders containing €O,
CO, and S0,. The audit consisted of challenging each momitor with
known concentrations of Oy, CO, and CO, and comparing the monitors’
results te the known concentration. A linear regression was used
for this comparison. The QAD system can be used te calibrace
mounitors as well as audit them. Because the SNL NO calibrator was
broken at the time of the audit, {t was not possible for SNL to
calibrate the NO analyzer. Instead, QAD used its system to calibrate
the monitor. Thus, {t was not possible for QAD to audit the NO




9

monitor because the same system would have been used for the audit
as was used to calibrate {it.

3.2 Systems Audits

The 0B/OD project’'s LOI's, QA project plan (QAPP) and work plan
(WP) were used as the primary source of information for these audits.
QAD’s experience and knowledge of good laboratory practices (GLP)
also served as a source of information for these audits. Mostly
these audits involved observing the OB/OD project personnel as they
carried out their assigned duties and comparing their activity to
the section of the LOI, QAPP or WP that applied. (A systems audit
fuorm was used by each QAD auditor. This form was constructed using
the information contained in the written documents associated with
the project.) The observations of project personnel were
supplemented with reviews of the logbooks and forms used by the
project’s personnel and by asking questions of these personnel to
assess their knowledge of the project’s objectives and procedures
that they were responsible for carrying out.

4.0 AUDIT RESULTS

4.1 Performance Audit on Aircraft

The CO, CO, and Oy monitors gave results that were within the
target criteria (QAPP) of +10% of the true value. (As mentioned in
Section 3.1, the NO instrument could not be audited.) Originally,
the EPA pitot tube gave a flow reading 15% higher than the aircraft’s
pitot tube. A subsequent check of the EPA pitot tube's calibration
using both QAD‘'s rootsmeter and also a QAD L-type (standard) pitot
tube determined that the EPA tube used in the audit was in error by
approximately -158. When this corraction was made the aircraft’'s
pitot tube and the EPA pitot tube agreed within 2.7%. (As mentioned
earlier, the EPA pitot tube used had been borrowed from another EPA
unit. It likely had never baen used before ard, vhen inspected by
QAD personnel after the gudit, was found to have burrs around the
static pressure orifices. This pitot tube was used because it was
considerably shorter than the QAD pitot tube and thus was easier to
ship to the site.)

The actual audit results obtained were:

Henitor Slope Intexcept  Goxp Coeff
Teco 41H - CO, 0.938 21.3 0.9999
Teco 48 - CO 1.06 0.4 0.9980
Teco 49 - 03 0.983 1.2 0.9997

The individual data points are presented in Appendix A (CO,
C0,, Oy Monitor Audit Results). The QAPP specified that all these
zonitors have a siope (based on the linear regression) between 0.90
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and 1.10, All three monitors met this specification and the
specification for intercept.

Because SNL had no information on the stability of Oy, NO and
NO, in the Teflon bag used to collect these gases, SNL and QAD
personnel attempted to check the stability of these gases in the
Teflon bag. Only the stability of NO was checked, however, because
of time limitations. For the NO check, the QAD audit system was used
to £111 the bag with 30 L of air containing 500 ppb NO. The NO
concentration was then measured using the CSI 1600 at 18, 21, 24,
27 and 30 min after the bag had been filled. No decay was observed.
SNL agreed to evaluate the stability of NO, and Oy if time permitted
during the test schedule or after the aircraft had returmed to
Albuquerque and submit the results to QAD and ELI. QAD has not
received this information to date. These stability checks should
be done and reported, if they have not already been done.

4.2 Systems Audits
4.2.1 alrcraft

The condition of the gas monitors and conversations with SNL
personnel at the beginning of the audit indicated that the monitors
were not checked out before they were placed on the aircraft, nor
were they checked out bafore the aircraft left Albuquerque. The CSI
1600 monitor had a defective output board and one had to be sert from
SNL in Albuquerque. Further, it was found that tbe SNL NO/NO,
calibrator had a broken mixing chamber and & new one needed to be
sent from SNL in Albuquerque. Since neither the board nor the
chazber had arrived by October 15, QAD offered to calibrate the CSI
1600 using the QAD audit equipment. This calibration was done by
measuring the CSI 1609's output at a point before the dafective
bosrd. (We were later told that the output board arrived on October
16, 1989.)

It was also found that the SNL data acquisition system would
not accept Oy values greater than 100 ppb. However, this problem
should not affect the OB/0D test results because the monitor's
digital readout meter could be read easily and because the 0y levels
likely to be encountered during the testing should be lass than 100

ppb.

The system that was to be used by SNL to check that the
stainless steel canisters were evacuated before use and to {ndicate
that a sample was being collected (decresse in vacuum) had not been
shipped in time to be checked out by the QAD audit team. Auditors
were told that {t would arrive temorrow or tbe day after tomorrow
over the period October 13 to October 19. The actual date {t arrived
is upknown to QAD personnel since we naver saw it.

One of the recommendations of an earlier QAD audit (bangbox,
February 1989) was that SNL develop a spsare parts inveatory,
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particularly before any OB/OD field testing begins. We want to
reemphasize this earlier recommendation.

Otherwise, the aircraft equipment was in good shape. The data
acquisition system (DAS), aeruvsol probes, and temperature and dew
point sensors had been calibrated within the last year, The altitude
and velocity sensors had not been calibrated within the last year,
but were scheduled for calibration in November 1989. (The QAPP
stated that all these instruments would have been calibrated within
the last year.) The records and documentation were found to be
adequately maintained and the SNL personnel were knowledgeable about
the purpose of the OB/OD tests and were proficient in carrying out
their responsibilities. More details on the systems audit of the
aircraft are given {n Appendix B (Systems Audit Results at DPG, pp
1.4).

It did appear to the auditors that the sample labelling and
tracking scheme was cumbersome and subject to transcription errors.
A simpler system should be developed, if possible.

4.2.2 DPG

In general, the LESC personnel were proficient in their duties.
They were cognizant of the importance of avoiding sample
contamination, ensuring that samples were properly labelled and
completing all data and report sheets fully. QAD personnel did
observe some minor deviations from the LOI‘s; but, in our opinion,
none of the deviations should affect data quality. When deviations
from the LOI's were brought to the attention of the appropriate LESC
person, corrective action was taken immediately. It was apparent
that LESC's management (Jim Stephens, Monty Law) had spent
considerable effort in training their field personnel. Mr. Law
should also be commended for the efforts he took to ensure that all
samples were recovered and properly labelled. He was observed to
be working 12-15 hr each day during the period when surface
detonations were being done.

Hore details on the systems audit are presented in Appendix
B (Systems Audit Results at DPG, pp 4-14).

4.2.3 Q¢

The QAD auditor concluded that OGC will produce valid OBOD data
of documentable quality through thair careful calibration and
canister cleaning procedures. O0GC has dedicated a GC/FID and an
operstor {Bob Watkins) to the analysis of the OB/OD canister samples.
Eight canisters are analyzed per day and a one-point calibration
check {s performed daily using a nechexane standard 226 ppb, Scott
Specialty Gases, Plunsteadville, PA). Three injections are made and
the agreement obtained with the GC/FID's calibration curve ig usually
within 3%. Every six months the neohexane standard {s intercompared
to benzene and propane SRM's from NIST (formerly NBS). The GC/FID
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system is exceptionally stable with little daily drifc. A humidified
zero air sample is also run daily to check for system cleanliness.
(The GC/FID system {s subjected to a full-scale calibration every
few months.)

The samples are analyzed by taking a 500 ml aliquot and
condensing the organics in a trap cooled with liquid oxygen. The
trap is then heated to revolatilize the organics so they can be
passed into the GC/FID using helium as the carrier gas. Compounds
are identified by their retention times and the data are then given
to Dr. Rasmussen who checks the data for reasonableness. If
necessary, Dr. Rasmussen orders other confirmatory tests (such as
GC/MS), but this is rarely necessary according to Dr. Rasmussen.
No statistical tests are done on the data.

The analytical procedure used by OGC is adapted from Method
T0-14 in the USEPA guidance document "Compendium of Methods for the
Determination of Toxic Organics i{n Ambient Air."

After the analysis 1is completed to Dr. Rasmussen's
satisfaction, the canister is cleaned by evacuating it to a vacuum
pressure of 50 millitorr while maintaining the canister at 100 to
125°C. After cleaning, approximately 2% of the canisters are checked
for contamination. After cleaning, all canisters are evacuated and
stored for 3 to 5 days; the vacuum in each canister {s then checked
to ensure the canister is leak free.

6.2.6 AWML

On October 19, the QAD audit team observed that particulate
had been lost from the quartz filters used in the surface OD tests.
This particulate had been transferred to the Taflon sheets between
which the filter had been stored in the envelops. Dr. Christine
Rouse of AWL was awvare of the situation and was open to suggestions
on how to correct the problem. These suggestions included:

1) racovering the particulate from the Teflon sheets and
placing it back onto the filter or into a tared beaker;

2) folding the filters differently at DPG;

J) zaintaining the folded filter in a vertical position and
in a press during shipzent; and

4) placing the filter {n a rack during sample conditioning
such that it would open into a "V* shape.

The aud{tors also suggested that the thermometer in the freezer
that would store the filter and soil extracts at -20°C should be able
to read -20° (its lowest graduation was -10°C). There were no
extracts in the freezer at the time. It was also suggested that the
§ RH and roon temperature be recorded when the filters wvere weighed
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since the balance was located in a room that could not maintain
conditions of temperature and § RH recommended for filter weighing.
(These EPA environmental conditions are guidelines; they are not
mandatory requirements!) AWL responded to these suggestions by
monitoring temperature and & RH in the room where the balances were
located and the filters conditioned using real-time continuous
recorders over the time of the project. AWL has reported that the
recordings show that the recommended conditions were maintained.
QAD requests copies of the recorder charts for the period October
14-November 14, 1989. The audit team was told that the balance being
used was recently calibrated (October 13, 1989) using NIST traceable
weights, but there was no written record available for the auditors
to review. The last certified calibration, based on & tag on the
balance, was December 18, 1987. At a later date, Mr. Lon Que Adams
of the BYU Instrument Shop stated that AWL’s balances had been
calibrated prior to the filter weighings.

A second audit was done at AWL on October 24, 1989. At this
time, it was observed that the QC filters had all been weighed at
the same time, and it was uncertain as to how many weighings had been
done on each filter. (These filters were to provide an assessment
of the impact that changes in the balance roor’s % RH and temperature
had on the filter weights over the time that.the filters were being
conditioned). A set of filter tare weights was given to the auditors
with the statement that the QC filters had been weighed twice.
However, inspection of the data the next day showed that the second
veighing had yielded values identical to the first veighing. When
contacted about this, Dr. Rouse said a mistake had been made and that
she would send a corrected data sheet. A corrected data sheet was
finally received January 11, 1990, with a statement that the filters
wvere weighed in a filter holder using a mechanical balance. AWL
reported that three repetitive veights, one after another, were taken
and that 10 hours was required to weigh the full set of filters with
this procedure. In their response, AWL also stated that every fifth
filter was reveighed "four days after the first weighing.™ QAD notes
that the AWL data provided indicates that the first veighing vas on
Saturday, October 14, and the second on Monday, October 16, Lwo days
later.

1t wvas also observed at the second audit that the logbook on
filter weights was not clear as to tha date, analyst, 8 RH and
temperature. Thus, it was not possible to inspect the filter veights
obtained over time. It was recomzended to AVL and to ELI that the
docuzentation for the filter weighings be i{cproved. It was also
suggested that a swall fan be operated in the balance room to assure
uniform tvemperature and husidity throughout the voon and to thus
hasten and ma{ntain equilibriuz conditions. It was suggested that
the fan should ba placed away froz the filters, aismed at the wall,
and turned off during filter weighing. QAD also suggested that the
filters be placed in a "V* open position rather than lying flat.
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A third audit was done on December 5 and 6 to assess what
corrective action had been taken. The information promised to QAD
on the corrected QC filter weights had not been received at this
time, despite being promised. The auditors found that the filter
logbook was still not easy to review. The filter weighing books were
found to be insufficiently documented. There were many notations
and weights entered, but the auditors could not easily £follow the
sequential weighings for any specific filter. There were some
summary sheets of filter weights available, but there were some
discrepancies between these summary tables and the weights in the
logbook. Possibly these discrepancies were false, i.e., due to the
auditor’'s difficulty in following the sequence of weighings recorded
in the logbook rather than to an error on the part of AWL. AWL has
since decided to change thelr recording procedure in the logbook;
they plan to record filters by sample in tha future. It was also
learned that AWL had switched balances at some point during the
filter weighings. From a visual scan of the tabulated data, it looked
as if the second balance differed by approximately 10 mg from the
firse. Further, all filters had been extracted so additional
weighings were not possible. (The one square inch cutting had been
done and sent to Sunset Labs before the extraction.)

Because the option to reweigh the filters was not availabie,
the auditors decided to assess how the 10 mg difference between the
two balances might affect the filter results. This assessment was
accomplished on December 7 (after the auditors had returned to RTP,
NC) using photocopies of pages in the filtec weighing logbook. This
assessment showed that a 10 mg error would have little impact on the
surface OD filters since these filters collected between 155 and 290
wg (based on the weights for the first balance only!). However, the
{impact on the 0B and suspended 0D tests could be significant since
the filters for these tests collected less than 10 mg (0OB) and 15-
25 g (suspended OD), respectively. It was also noted i{n doing this
assessment that the background particulate samples collected prior
to each test series had losc between 5 and 12 mg. The reason for
this is not known, but it i{s very likely that fibers are lost from
the filters during sampling or handling since the filters are heated
at 650°C for B hr bafore use (and thus could bacome briutle). To be
conservative, all exposed filter weights should be increased by 10
wg when the OB/QD results are tabulated.

The auditors also lesrned that the particulate lost from the
filters during transport had heen shaken off the Teflon sheets onto
the appropriste filter. Howvever, there was no documentation of when
this wss done. AUL reportad that psrticulate lost froo the filters
during trarsport vas put back on the filter at arrival as the filters
vera laid out for conditioning vithin an estizated ten cinutes frono
the tice znd date that they were signed off for receiving. The
auditors vere also told that the particulate on filters collected
after October 19 had not been lost bDecause the changes needed to
avoid particulate loss during transport had been done. Also, when
filters had lost particulate during shipzent, the lab noted this on
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the data sheet that accompanied the filter. Inspection of the data
sheets showed that only the earlier data sheets noted particulate
loss.

Also, one of the logbook pages (p. 25), dated November 29,
1989, contains the statement, "all quantitation values for samples
(except F.B.) must be multiplied by 2." The log provided no
explanation or reason for this. AWL later reported that quantitation
of samples that were combined from two ELI samples had to be
multiplied by two in order to obtain actual concentration.

The situation with the filters was found to be unsatisfactory
and immediate corrective action was decmed a necessity. For example,
NIST weights should be used to determine which balance is accurate
and the filter weights from the first balance only should be used
if the filters had come to a constant weight before the balance
switch was made. QAD suggested that AWL conduct an intercomparison
study between the twoc balances used for filter weighing. AWL
reported at s later date that the two balances had been correlated
to each other at a single test weight, and it was found that they
were both accurate to a tenth of a mg.

The auditors were curprised that ELI had not conducted any
follow-up audits (to the October 19 and October 24 QAD audits) to
ensure that effective corrective action had been taken. (The ug of
semi-VOC per gram of particulate released as a part of OB and OD
operations is of high interest to EPA and to the States since this
particulate can be inhaled and retained by living beings far away
from the OB/OD grounds.)

Other findings of the December 5 and 6 audit of the AWL
laboratory were:

1) The & RH and temperature in the weighing room remained
quite stable over the period mid-October to the last week of
November. For example, the % RH ranged from 15 to 25% over this time
period and the temperature ranged from 78 to 83°.

2) In contrast to the filter weight situation, the SFC/MS
work and the sample extraction efforts conducted to date were well
documented. Calibration standards are made for each OB/QD target
compound and calibration checks are done daily on the MS. Every
three months a Finnigan representative (Finnigan manufactured the
MS) performs a maintenance check on the MS system.

3) The MS system automatically rejects any data where the QC
sanple result differs from the calibration curve by more than 10%
and an internal standard {s run daily. Further, the MS response
factor obtained for each OB/OD target compound is plotted each time
such a valua is taken and compared to the historical rasponse factor
for that analyte. (The acceptance criteria is 10%8.) If either of
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the above 10% limits is exceeded, recalibration of the MS system is
required.

4) The MS logbook was very complete and seemed to contain
all the data needed to track a sample from extraction to analysis.

5) The extraction of the filters was well documented. The
five QC filters were extracted along with the filter samples and
every sixth filter extracted was a blank.

6) The thermometer in the freezer in which the extracts are
stored had been changed to one that was readable to -20°C before the
samples were stored in the freezer.

Performance Evaluation Sample Results

The canisters containing known quantities of VOC's and the soil
samples containing the target semi-VOC compounds have been received
by OGC and AWL, respectively. The analytical results are expected
from OGC by the end of December and from AWL by mid-February 1990.

5.0 RECOMMENDATIONS

L)

2)

3

4)

3)

6)

More frequent audits of AWL should be done by ELI, the 0B/OD
contractor with overall responsibility for QA.

The 0B/OD project manager, or his AMCCOM representative, should be
at the field test site (DPG) when the tests are being done, until
at least they become a routine procedure.

Project personnel should ensure that spare parts are available for
all equipment on the aircraft for which equipment failure will cause
a significant delay in the test schedule.

The aircraft and its alr sampling equipment should be thoroughly

checked out and calibrated before {t leavas SNL.

Better record keeping of the filter weights and the weighing system
i{s needed and the difference between the balances needs to be
investigated.

Procedures for conditioning, homogenizing, and blending the soil
and pan.samples and for removing debris and vegatation, etc. need
to be fully developed before these samples ars extracted and
analyzed.




Appendix A

€0,, CO, 0;, NO, NO, Monitors and Flow Audit Results
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Appendix B

Systems Audit Results at DPG

(Each EPA/QAD auditor at DPG used the same audit form. The completed audit form
in this appendix is an integration of all forms completed by QAD auditors.)




' g/ HAD/RTP Ne.
OB/0OD TIELD Y SYSTEMS AUDIT
DUGWAY PROVING GROUND UTAH -

E. HUNIKE, L. S/V/TH L, PorRTER

Audited By: _R. RHQDFY WM I‘T'CHE Le Date$'’ OCZ /o ’_974) 1389

Test Description: SLUU:HCE AVD SUSPENDED QPEN DETOMATIONS
AND SURFACE BURNS

A. AIRCRAFT SYSTEMS AUDIT

General

1. Do personnel appear to be familiar with the procedure?

2. Do they seem to have an understanding of the principles involved with
the procedure or is it all done by rote?

’77\£73, Ao ,xzn4z41« i*‘ mnditaerd Maged on 7HéL

3, »m fﬁwt/ﬂ*‘-e}kd&w’%
Is a copy of th

3. e SOP/LOI avnlable on location?
‘jﬁ" Jj@'v Ay Net™ @uta 4 Ha
IO T's Ha parlicdl QLh.d‘;\,/pyw . Hats
4.  Is the SOP/LOI ing followed?
2yl v cold Ll Thens A
Lt /n~4/%4rt, 414;1;0;5;b1\axa' fiaa Al LOoT 5 ,Ju;f'

1. Are CO, CO,, NO, 0,. and nephelomer.er zero and span checks being done
daily and entered into logbook?

LR A S Lu o Ok 17 &AL /3.
2. 1f span value for (1) is > #1512, is corrective action taken?

[ox Jdd /m\i:tf ;r{»»u}-&»ri—» o«d\;}/, enadar L31ﬁ4,(*_
He wpan ~vla syertdid t /5 A
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e ae o I
1. Is a zero and span of €O, NOx, CO,, 03 monitors done before and after
plume is sampled? l
Filter Handling (Loadinz/Unloadize) l
1, Were the filter housings cleaned with isopropanol? What grade was ;
used? Was it done thoroughly? N - . a
2. Did personnel wear gloves while handling the fiiter? What type?
(Cott.cm gloves are not acceptable.) :
W(,.)—WMU"\ Oddan 76,1389 ﬂ,&.u.’; l
3. Was the filter handled ONLY with tweezers? a
T
4. Was the foam gasket cleaned with isopropanol before the filter is put
©in the filter holder? . . . 71@
C—a,aJu.tm-c' edanad ,{,‘}L«Lﬁ& PJJL o crngtnllod %’u
5. ﬁbn assembled is the f?lter holder ughtly sealad against the
gasket?
6. How are the fxlt.ers numbered or labeled?
7. Are the filter holders/\mits labeled as to position in the aircraft

manifold?jﬁaa' ke Aahellid /7 B ard C. T f&“w

i
§
l
! A.
I
. apploprists N ;
ﬁ\'m AL .st’tolﬁ( 4 %m i
I
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8. Are the filter holders installed in the correct position in the
manifold?

%MU.M M‘vdm fen c/Zn«J}.eJL o Celre 7.

9. Are adequate records kept (e.g., filter #, filter holder position,
etc.)? Are these kept in s logbook?

;{Jklluxddgi- aAL- 1A7ﬁbtf A O ,J&r;}laﬂvJQ. :7)~t2} e BN s Lo

10, Are the air flow senscr wires plugged into their appropriste places
on the junction box? Is this checked after the installation of the
Zilter holders?

. . ) 1,
/J‘,w LA ’MW v whan chockad
m Ok 76,17,
1. During filter unloading. are steps 1-10 followed in reverse order?

’W\A.BMM&L Wd\\ C’ci/b (7.

12.  Are steps taken to protect the filter from contaminationt What are
they!
(3}4 ?£b11 2 AL WWWJWLN o-n(“;/fz—cw

o ain o Linlid T raninliv ki
.y 7 I

1. Is the filte;?olded properly according to tht S02/L0I {folded twice)

and put in the foil conuimr?
?«Lﬁ“ W 0%4 LOT vewo

m%ﬁé’m ' Uderdose e

14, h any patticuln.u lmtddurmx &1::: removalsxné fol 2 1 F clcdy Loty
ﬁo poiiauhsts. roe oot M‘Da (}«bﬁ.\ ,wvf._wn(},ﬁm
NHBALDRAL. AR e Je <y ‘ ” IT
s Jal- (AUL). San. At cecfim i D poimas
15. 1Is the f£{lter put {n dry ice storage? \-"hm! \ )
No A&LMWM@'\OQI 16,17 1R of Lau

CREAL, W S GAMMA-

16. Do personnel use good laboratory techniques in this procedure (i.e,
gloves worn during filter handling; tweszers used; avoidance of
contamination of £filter; filter rezoved froa filter holdar in s clean
environzent)?

J
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17. Are filter ID numbers on the filter and on the foil container? Is all
sample information written on the label and/or form’

18. Aare forms being leted roperly’

%p¢ k%u~ @\_Of 16 37,

Clﬂiﬁ&n:l

l. Ate canisters properly nttached to sys“em (plumbing)?

Lé)h‘}’ cl~A/LJ&La£. o 53cj1: /6,17,

2. Are canisters properly labeled?

ﬁ}be);gﬁtaA\ cJL&a;ﬂAél i C)cjtll&, /7.

C3. Are the correct number being talen per £light? .,
'J LOTWNC&W M/eda \6"‘
‘ : Light
(SNL) send N#mn.c,w&{ Ao Caboan pare h
&Ar\l_&"“h
4, e forms being completed correctly anrd tully’

?M)L@Mi PEES V)

5. Are canisters checked for leaxs before use! I1f so, how dona.
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B. GSOIL/ASH SAMPLES

General For All Types (mewwa«i?‘ Corer Porid Oct 16-26 13 Y%)
1. Did all perscnnel have on clean cotton gloves when handling

oil/fallout gamples and eguipment?
s(.él,ae. eiic,:\ffuw_ MXMO&/(,——QL

-

2. Was there smoking at test grids or in vehicles transporting samples

or while processing samples?
No oo o’{ﬂw b Ok r6-2t.

3. Were vehicles operated within 100 feet of seoil samples?
O PVQtQ' L /,4~43tLL,~-14~_ CT{LQLLAAJ—{4QV ol ’§Lv4\ (e

4, Were fallout pan cov hlown clean after each test with a laboratory
quality compressed Jgen gas?

N 1
Coviin e Ao o /w-wa Wy preet & el
5.. Were fallout pan covers removed from grids and placed in covered
vehicles prior to test?

Copithe WA é;£43—4su<i (anauauvaL«}ai can /QLIVA-“ﬁP'jéz‘“CJé<K

6. Was a QA person present while all soil samples and/or fallout samples
taken?

LEMS Co puden WQ-C"WM m QA woer pleaniC
. ) \
§L4>4tlL_/Can~a. clixaLlLL4ﬂ
7. Were fallout pans or sputter pans cleaned between tests? How was this

e ot _flovem oo oA A,

8. Are sample trays for fallout or sputter (burn) properly labeled and
positioned?

Ho takee ondl
%’ s e age e 5 e
MWM /uw—wor/ﬁj}wm&k
ﬂxﬁe-;/w—ftw
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1.

3.

6

How are the pans and positions llbeled1

Skadoo /f)‘\e-AJz_ MM u.,a/u_ MMM waL{a_
/LlAJH“ﬂL4*n4Ct- =D /wAL4rJLLA, o Lelod fffhj-,Lp&JC%j(d

M‘m fi
Do personnel ave data sheets for all nctivxties?
Lé‘,g O e prFowa_ woe odraitond, m%éw ot L
et Ao

L gkl ce MNW% St

ve a copy of the SOP/LOI for their :ctivities on“site?

%ng ,/w’ch'
ard.

Are the samples taken following procedures outlined in the SOP/LOI?
Are the personnel familiar with the sampling procedure?

Are they knowiedgeable of the reasons/principles for doing the
procedure or is it done by rote?

Are precautions taken F:LIYOid sanple contamination? What are they? )
Xa A—CQ_ /M—Amw ?,&ru-u— (,.qu,. ol c:!; ‘:: "721&-
o~ /qunf</~7a flJkaft- orel fﬂtdgy cll»wjgpcf :}lLthJ«p cz%tl& ch

Are saméles recovered in the right order (from outside to center of
crater)?

¢ -

Iz any sample lost during the collection procedure!?
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7.

80

9.

10.

11,

12.

13.

14,

15,

7

How many samples were collected?

40T - auidess 0 ) — Q‘/)ﬁujfv, 12 cadlbin pemploa
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Are they taken from the locations called for in the SOP/LOI?
Was one (1) sample taken in the center of the crater?

How was the center of the crater determzned7

H < ak ,fn:rejz;,. oc:t /y cLu./zuj: oot L

ou Ho

" Were four (4) samples taken 3 meters from the center of the crater
(based on LOI)?

ua},.t .

Were four (4) samples taken 1 meter from the rim of the crater (based
on LOI)?

Were four (4) samples taken 4 meters from the rim of the crater (based
on LOI)?

«9,1.4—.

Did the personnel make sure the sample consisted only of the loose
ejecta material by follow;ng the LOI?

?ﬂazﬁf & pead

How were these samples labeled?
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17.

8

How is the sample integrity assured (e.g., labeled correctly; no mix~

ups; no contamxnatxon. etc. )
o /40¢4~}1~ /fi:;cznmjf‘Aﬂ ~ Corrid L CALL<Ju Hat #a

/(M,uuvua“wo:-w Jully el Han pcke opp 1L gum

How is the sample position reflected in the l¥beling process? 1Is it
clear? Is it adequate to ensure the samples can't be mixed up or mis-

%fi’% - /u{;wm on P fh ekl o
,a_uL

A0 I,

Do pans have permanent ID number? Were dimensions ¢f pans measured

¢

and recorded? :
(914 f""‘“’M PMLMWW»AL ray) /A;M d‘\#
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Were pans séried to the ground with 4 metal stakes?
/sta)ULc PR
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Are sample recovery procedures outlined in LOI being followed (i.e.,
proper order of recovery; attempt made to keep vehicle dust from
getting into pan; funnel being used; trays cleaned before reuse)?

Are personnel familiar with the sampling procedure?

“t

Are they knowledgeable about the reasons/principles for doing the
procedure or is it done by rote?

Are precautzons taken to avoid saople contamination? What are they?

C Qraan /¥JVU~wJLL4- Tl rd cnd e
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9.

10.

11.

12.

13,

14,

15.

9

Was fallout material brushed into acid washed bottle using a clean
nylon bristle brush and a stainless steel or glass funnel? Or scooped

out and then brushed out?
pofRA 5&*1 . chda«&.,ALA“ik PTy v PR - 179, }ua~4v114-9-e\1\
INA aradolda |

Were bottles sealed with Teflon lined lids?

RS

Was brush blown out after every pan sample with lab quality compressed
nitrogen gas? Was scoop cleaned?

iy ur‘—&$. ) ;éimU-ethc— uﬂwa;%i?l&&x~x Cié:;fk

Qé?ﬁﬁéample bottlé abeled thh correct ID number as on fallout pans?

j}-«v)u—o& s chochid gn OcL. /7,19 ok a

Is any sample lost during sample recovery (transfer to weighted
bottle)?

How many samples were collected?

Ao I,

Was sample custody form completed?

Is someone checking the jars at the tray (after th2y have been filled)
for correct labeling and identification of the sample?

2,&: .

Has balance used to tare jars been calibrated recently?
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What methods are beins used to obtain QC and precision data on
AA:CAM J‘(SOw/S‘OOB/)M%ﬁL&
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Are soil/tray samples being properly stored?

?j» Jer ae am Quddine conlkd Tl .

Do personnel involved in soil sample (crater) and tray sample recovery
Inow their duties and responsibilities?

Are sputter pans (for burnms) within ! meter of the burn pans?

Are fallout pans (for burms) located properly? How are i:;z located?

e Ty oo Aaedtal Wé, 4 M LoT .

Is the residue from the burm pan_ collected accordxng to the SOP/LOI?

Jhe LoT a,a—»«.j«uﬂ At At pora o
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K/e all samples¥st ored under proper conditions as outlined in the

%,.., &;thtuwutu

Are sample recovery procedures outlined in LOI being followed?

- weighing of jars?
17.
18.

?4 ,
19.

?}2142
20.
21.
22.

SOP/LOI?
1,
I/

2.

Are persvnnel familiar with the sampling procedure?
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3. Are they knowledgeable about the reasons/principles for deing the
procedure or is it done by rote!?

%Lo.

4. Are precautions taken to avoid sample contamination? What are they?
Z}Lﬁ.
S. Is goil sampling tool a ring 20 cm in diameter and 2.5 em deep?

?}4_.

6. Was §0il within ring removed with Teflon covered plastic scoop?
‘/? pu1;dQL /7n4]§;i /é?7ﬁh21:k£4L u—txch-ou<La<£, ,44L¢£LLA<uL. a- Z§f£Z€Vt

7. Were samples put in acid vashed bottles with Teflon lined 1ids?
8. Were samples labeled properly?

- 9. Were five (5) soil samples taken from each main quadrant?
lp
‘
10. Was any sample lost during sample recovery?

No ,LAQL:*;u«,cA_ Jér A91L477g4;_ Nt (e o,£¢4;¢{,{<g‘

11.  Vas sample custody form completed?
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1.

2.

12

C. EXPLOSIVES

Have explosives being used been verified before blow/burn?

%—jd&.ﬁc bad. on Ot 76 ek 13,

Are explosives being placed in proper orientation (stacking) for

bl%,ai A Shdid on OF /6 ok (7.

Is schedule being followed as to type of blow/burn?

%Ja. /}Juthi}I' V- Cf*ti~ ngm¢;§f24_ Cxw~¢éﬁé%;k,

D. VIDEO

ATe cameras properly placed?
‘j“" éMM coudd At

Are they being activated on schedule?

o oo oo andlins cnld U
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Special Notes

Filtes Handling Procedures

In the pilot test (DPG, June 1989), each filter was sent to the
field in aluminum foil and after use the filter was folded twice and sealed
in the aluminum foil. In Phass B, however, each filter was placed between
Teflon sheecs and stored {n a manila-type mailing envelope during shipment
to the test site. After use, each filter was folded once, placed between
the Teflon sheets and returned to the shipping envelope.

When the laboratory (AWL) handling the filters was audited on October
19, 1989, it was observed that some particulate had come off the filter
during transport. It was suggested that the filters should be folded
twice and then kept in a vertical position and under pressure during
shipment. We do not have any documentation that this change was made.
Hopefully, ELI records, AWL records or SNL records will indicate if and
vhen these changes were made.

It was also suggested that the filters should be conditioned in the
vertical position rather than lying flat and that the particulate that had
come off the filters be recovered and placed back on the appropriate
filter. We were told (December 5, 1989) that this (particulate recovery)
was done, but there was no documentation of when or how.

QB Sputter and Fallout Pan Repositioning

The original diagram/lLOI indicated that it was possible to locate
a fallout pan at each end of the burn tray at a point 5 m from the center
of the middle tray. Howaver, when the pans were being positioned, it was
found that sputter pans were already located at the positions vhere these
two fallout pans would be located. Therefore, the fallout pans at 0° and
180° on the 6 o diameter were eliminated. The revised diagram is attached.

Height Loss by Jars Due to Low Humidity at DFG

It was observed by Monty Law and Linda Porter that jars shipped to
DPG, but not used, had lost weight. Although the weight loss was small
(0.5 g), {t might be prudent to condition the jars in the same
envirormental conditions before and sfter use.

Removing Vegetatdon f£rom Soil and Tray Samples

It is obvious that vegetation should be removed from the soil and
tray samplas before they are extracted. However, the procedure to do this
does not seem to have been agreed upon (e.g., sieving the sample, picking
it out wicth tweezers). Obviously, this should be decided before the soll,
fallout and ash samples are extracted.




Gorrecting for Soil Moisture Content

Like the vegetation removal situation, there does not seem to be
agreement on how to determine (or even if there is a need to determine)
the moisture content of the soil. A decision should be made quickly.
Certainly the samples to be extracted should not be used to determine the
moisture in the sample, but, if a decision is not made soon, this might
accidentally occur.
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Letter MD-77B, February 8, 1990, U.S. Environmental Protection Agency, Atmospheric Research
and Exposure Assessment Laboratory, Research Triangle Park, North Carolina.
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GO Ty : S . ; e : iRF
i g UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
) LY w‘é’ ATMOSPHERIC RESEARCH AND EXPOSURE ASSESSMENT LABORATORY

RESEARCH TRIANGLE PARK
NORTH CAROLINA 27711

February 8, 1990

Mr. MacDonald Johnson, AMCCOM
31 Potter Street
Salt Lake City, UT 84113

Dear Don;

As you requested, I reviewed the ELI QA/QC report for the bang box tests
that 1 received yesterday. In my opinion, the report is poorly written and
‘organized; it is not focused, is incomplete and has many grammatical problems.
The sentence structures in many parts are terrible. 1 definitely would not
release it in its present condition. A major rewrite is needed.

The veport closely resembles the draft Rocky and I reviewed a long time
ago (September 19897). 1 was surprised that our commeats and suggestions vere
‘ignored, particularly since Rocky spent hours going over the repor:i's
deficiencies with Gary. The bang bez tosts were complaced by February 1989,
Why has it taken so long to prepare a report? The tast design was very simple
and the QC and QA activities very stralghtiorwaczd.

I have written many comments on the enclosed 203y of the report. Faw ara
compl imentary. It dis obvious that ELI personrel 4o got underscand the
characteristics and operation of the SNL zwonltors for gases and particles.

I belicve the concept of completeness used in the report s ervoneaus in
relation to the OB/OD program. I think it nceds tc be vedefined.

Suzs other points about ¢he repesc:

(1) PNorwslly, a QA/QC feport presents a short description of the
test/experimental design.

(2) Normally, a table follows the page on wiich it was cited unless the
report is vevy short.

(3} Some of the pages in the body of the report ave not nusbered. Simple
carelessness|

(4) Appendices should have nuzbered pages, particularly since there ave
zore than 125 pages of appendicas.




(5) The number of appendices seems excessive. How many of them are really

necessary to understand the report? A two-page description of the test design
might let you eliminate the appendices.

(6) The report seems incomplete to me. It assumes the reader knows all

there 1s to know about the test design and how it was done. This is a major
deficiency.

I suggest you find a technical editor for the report.

Sincerely,

/‘J < :l’ g

William J. Mitchell

Chief, Research and Monitoring
Evaluation Branch

Quality Assurance Division (MD-77B)

7 ~—
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Memorandum, 09 February 1990, Todd D. Parrish, subject: Site Visit - AWL 09 February 1990.
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*'MEMORANDUM
TO: Environmental Labs, Inc. |
ATTN: Dr. Gary Booth
FROM: Todd D. Parrish
DATE: 09 February 1930

RE: Site Visit - AWL 09 February 1990

This purpase of this memorandum is to discuss the findings of my site visit of Alpine West
Laboratory (AWL). The site visit was conchicted according to the EPA's recommencded
guidelines, Environmental Labs' vusi’(g worksheet, and the Quality Assurance Practice
Checklist. ' '

LOI STATUS

LOI being used for the Phase B Field Tests of the project are in ELl's files and are
identical to those bsing used at AWL. The listing of current LOI is as follows:

LOI 1 -01 OCT 89 - Genera! Laboratory Procedures

LOI 2 - 01 OCT 89 - Praparation, Handling, and Extraction of Quartz
Fiber Filters

LOI 3 - 01 OCT 89 - Extraction of Scit and Fall-Qut Pan Particulates

LOI 4 - 01 OCT 89 - Analysis of Bulk Explosives and Propellants

LOl 5-01 OCT 89 - Soxhlet Extractor Operation

LOl 6 - 01 OCT 89 - Rotary Evaporator Operation

LOI 7 - 01 OCT 89 - Suparcritical Fluid Chromatography /
Mass Spectrometry (SFC/MS)

LO! 8- 01 OCY 89 - Gas Chromatography / Mass Spectrometry (GC/MS)

LOl 9-01 OCT 89 - Quality Control Pian: Procadures for Accuracy, Precision,
and Complateness

LOI 10 - 19 JAN 90 - Datarmination of Maisture Content in Soil Samples

Thase are the LOI that are being utilized spedifically for the Fiald Tests. Thase LOI
are being followed as far as | can determine, with the excaption that not alt weights ars
being measured in tiiplicate, and samples are not analyzed in duplicate. Many aspests
of the LOI havs not yet been utilized at this earty stage of the analysis (i.e. soil extraction,
scil blanks, and EPA scil audif). The LOI are located in a 3-ting binder next to Chris
Rouse's offica, and are accessible for review.




FIELD/LAB SAMPLI

AWL ne longer is involved in the collection of samples. During Phase B, Sandia National
Laboratory delivered the filter samples and Lockheed has been responsible for delivery
of soil samples. Both of these two laboratories have delivered samples under the
direction of ELI '

LAB ANALYSIS

LOIi located in the facility spell-out the analytical proceddres. The following analytical
procedures are being qtilized at AWL.

'SFCMS
' Electron Impact/MS - Data collected, but no quantitative analysis is
- perfarmed on the EI/MS dat ‘
o Positive 1on/MS - Analytd concentrations are derived from this data for all
samplas. A
Nsgative lon/MS - Analyte concentrations are derived from this data for all
samples.

GCMS
MCYES/MS - These analyses are performed on all samples, with the
exception  of extraction blanks. This is used for nitroaromatic target analytes.
PICI/FS/MS - These analyses are performed on all samples, with the
excaption  of exiraction blanks. This is used for all other target analytes.
EI/MS - This methed is used to identify non-target analytes that may be of
interest to the OB/OD study. It is not used for quantitative analysis.

As mentioned pravicusly, the filter samples are not being analyzed in duplicate. Instead,
the three filters from each test were exiracted separately, then 0.5 mL of fiter 1 is
composited with 0.5 mL of filter 2. This is analyzed. Also, 0.5 ml. of filter 2 is composited
with 0.5 mL of filter 3. This is analyzed. AWL will compare the results of the two analyses
in order to determing precision.

INSTHUM

The instrument is calibvated dalty using parfiucrotributylamine (FC-43). This is the first
activity of each day, This is des<ribed very dowtly in LOL 7 and 8. Calibration curves
have not bean derived as of yet, bxit will be ..+ - i1 *hs Riuse.

g
2




PREVENTA RA

The mass spectromster is tuned every six months by a Finnigan specialist who performs
primary maintenance. Chris Rouse retains copies of the maintenance performed on the
machina. The SFC is repaired when a component fails (i.e. the pump was just replaced).
The columns are replaced every three months when analyzing filters and every two
months when analyzing soils.

INTERNAL NTROL

Karin Markedis is specifically in charge of quality co~rol at AWL. They introduce an
internal standard at the beginning of the day with ~*_«r control standards. The internal
standard for NI/MS is 1-Nitronaphthalens (300 pg uL™"), and the internal standard for the
PYMS is 9-Phenylanthracene (240 pg uL™"). Other quality contro! procedures are listed
in LOI 9. The filter extraction efficiengy experiment has been done, but the results have
not been compiled yet. Also extractibn filter blanks were intreduced for each fisld test.
This equals about one extraction filter per every 4-5 samples. The filter EPA audit spike
has not yet been analyzed. The soil EPA audit spike will be analyzed with the other soil
samples. The freezer study has also not been performed yet. Calibration curves have
not yet been performed, but will be done in the future. As mentioned before, AWL does
not weigh all samples three times, a minority of the samples are only weighed once (i.e.
filters after being extracted).

—

SAMPLE PREPARATION AND STORAGE

Sainple preparation is done according to the LOL Chris utilizes two freszers, one that
contains storage samples, and one that contains working samples. Both freezers have
restricted access. Temperature is monitored in both freezers, and the temperature log
is updated daily.

PREPARATION AND USE OF SPIKED SAMPLES

The spiked samples are prepared by AWL and are introducsd daily for analysis. This is
detsiled in LO1 7 and 9.

S WENTAL 4, .
This is according to the LOL FrieLo oFRice Y,
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DETERMINATION OF D N LI M E QUANTIFICATION

A detection limit is determined for each target analyte. This is determined to be three-
times the background noise. These limits will be determined when the calibration curves
are completed. This is included in LOI 7.

PLE HANDLING AND STORA

This is discussed above. They also utilize an in-house tracking form which is compared
to the ELI collection report. (LOI 9)

DATA REDUCTION AND ANALYSIS

This is perfcxmed by Chris Rouss; anéinvelves an evaluation of spectrographs and other
information. The computer \:bsks ﬁ%t cz:r’am th:a data are located in a fire-proot filing
cabinet that islocked. _

MISCELLANEQUS ’ '
1. A logbook is maintaingd next to the equment s u:li,ized t vacord information
pertaining to runs and data storage.

2. The only personnel working with study material at this time are Or, Q-mﬁne Rouse and
Dr. wliton Les.

3. Leboratory journals ars maintained using standard lab notebook prcx:sdures All
antries are dated, in ink, and intact.

VPAN

GVENTAL
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I
«'? RECEIVED




MEMORANDUM
*“E.NTAL (4
TO: Environmental Labs, Inc. .\& FIELD OFFICE \91
ATTN: Dr. Gary Booth RECEIVED
FROM:  Floyd W. McMulin Jr 15FEB 9%
: yd W, ullin Jr.
Q el o
DATE: 9 February 1990 7(/, S
¥ assyran’

RE: AWL audit pertanmng to EPA QAD deﬂcaenc:es

Prior to conducting the audit visit to AWL | completed a review of the EPA "Audit Report
on Phase B of the DOD/AMCCOM OBOD Project" (Draft), AWL response to draft report
dated 11 January 1990, and the EPA "Audit Report {for Phase B DOD/AMCCOM 08/0D
Project” (Final). Audit was conducted with Dr. Christine Rouse of AWL.

1. FILTER PARTICULATE LOSS: QAD cbservad on 19 QOct that particulate had been
lost from the quartz filters used in the surface OD test. )
1) QAD suggestions included
a. recovering the particulate from the teflon sheets and placing it back
onto the filter or into a tared beaker,
b. folding the filter differantly at DPG,
¢. maintaining the folded filter in a vertical posiion and in a press
during shipment, and
d. placing the filter in .a rack during sample
conditioning such that it would open into a *v

CORRECTION: AWL did recover particulate from ths tefion shsets and placed #
back on filter. The method of folding the filters at DPG by SNL pearsonnal was changed
to decreasa the possibility of particulate loss from the filter. This invoived faktiing over the
two side edges prior to placement back in the teflon sheets after sampling. Filiers were
maintained in a vertical position, and in a press during shipmsnt after the problem was
pointed out. it is noted however that the only time the particulats loss seems to be a
problem is during the surface detonations.

AUDIT: Ail suggestad improvements listed above except “d” were instituted. AWL
dees not anticipats instituting this suggesticn in the future.

2 FREEZER THERAMQOMETER: QAD suggested that the thermometer in the freezer
for filler and soil extracts be replaced with a unit that will register to at least -20°C (lowest
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CORRECTION: AWL reports that the thermometer has been replaced. 7(,}
ASSURM
AUDIT: Thermometers for both freezers, which will be utilized for OB/OD samples
have thermometers which will register to -30°C. The freezer temerature is monitored daily,

while a graph of the temperatures is prepared and on a monthly basis entered into a
logbook maintained in the lab.

on unit was -10°C).

3. %RH AND HOOM TEMPERATURE: It is suggested that the %RH and temperature
be recorded when the filters were weighed since the balance was located in a room that
could not maintain conditions of temperature and %RH recommended for filter weighing.

CORRECTION: AWL reports that temperature and %RH were monitored using reat
time continuous monitors over the time of the project. AWL further reports that these
recordings show that the recommended conditions were maintained.

AUDIT: Recording chants are entered into a logbook maintained in the lals, These
are available for review as needed.

4. BALANCE CALIBRATION: Audi team was told that the balance had been recently
calibrated using NIST traceable weights. No written record of this calibration was
available. The most recant calibration according to the equipment tag was 18 Dec 87.

CORRBRECTION: AWL has supplied a balance calibration repart showing calibrations
for baiances in use as September 89 (1612) and August 89 (2434). The report states that
the class S weights were calibrated August 11, 1975. it also states they are obtaining a
new set ¢f class S weights (100g to 1mg). The new weights will have annual calibration

1ecks through the manufacturer.

AUDIT: For future use the lab needs to utilized” currenily calibrated class S weights
sinca the last calibration of the weights in 1975, their accuracy is questionable.

5. FILTER WEIGHING: it was noted that QC filter weighings had all been done an the
gzrne day, and it was uncertain how many weighings each filter had. & was noted that
AWL supplied filter data list and stated each QC fiter was reweighed 4 days after initial
weighing but data list showed they were reweighed 2 days after initial weighing.

CORRECTION: AWL reported that filters were weighed in a fiiter holder utilizing 3
mechanical balance. Each filter had 3 repetitive weights done duiing the initiz’ reighing.
Prablems with drifiing balance weight were noted during the weighing and found that

2




folding tha filters would make more accurate weights. AWL also reports that a set of 5 QC
filters were weighed repetitively during a 30 day period {14 Oct - 14 Nov)

AUDIT: They determined that actual reweighing was 2 days after the first.
Determined that all filters were weighed folded due to the drifting balance weight problem.

6. FILTER WEIGHING LOG BOOQK: it was observed that the logbook on filter weights
was not clear as to date, analyst, %RH and temperature. It was recommended that
documentation for filter weighings be improved. »

CORRECTION: AWL states will alter recording procedure in tie !ogbook They
plan to record filters by sample in the future.

AUDIT: Although AWL states they will set up logbooks by sample in the futurs for
gase in reading, both they and myself feel this is somewhat of a departure from GLP
which calls for logbooks to be chronalogicaly organized to provide continuous
documentation as to what has been done. We recommend contact with EPA QAD
personnei for their input as to methodslogies for recording to allow easier auditing, but
at the sama tima mairtain GLPs. '

7. CHANGING BALANCES DURING WEIGHING: it was dstermined that AWL had
switched balances during the weighing of the filters. QAD stated it looked &3 if the
second balance differsd v approximately 10mg from the first. QAD recommended that
all exposed filter weights should bs increased by a mimmum of 10mg when the resuits
ara tabulated.

CORRECTION: AWL performed a comparison for the weights obtained on the QC
fiters on the mechanical balance (16 Oct - 26 Oct) and the weights citaired on the
electronic balance (8 Nov - 14 Nov) with acceptable variation v the weights notad.
Additionally, they have performed a baance correlation sad found that they both are
accurate to a tenth of a mg (in balance report, done at a single weight of §3).

AUDIT: They recommend that if multiple balances ars wtilized in tha future that full
range correlations be done to determine if variance is a constant value or alters as a
percentage of the weight.

8. FILTER PARTICULATE LOSS DURING TRANSPORT: Auditars state that AWL
reponts that particuiate lost from filters during transpornt had been shakan back ono the
filter. AWL reports the material was placed back onto the fiter at arrival as the fiters were
laid out for conditioning within an estimated 10 minutes of ainval. AWL stated that w it

TAL
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accompanied the filter. QAD starss that inspection of the data sheets showed that only
the earlier data sheets noted particulate loss.

CORRECTION: See numkbar orie item corractions. This removed the problem after
19 October 1989. Data sheets on file at AWL nota which samples were effected by this
problem.

AUDIT: They checked data sheets and verified that particulate l0ss was notec
(upper right carner of iarm).

9. EAN IN THE BALANCE RQOWM: QAD perscnnel suggested that a small fan be
operated in the balance rcom to assure uniform temperature and humidity throughout ® -
room and to thus hasten and maintain eauiibrium conditions.

CORRECTION: AWL did not implemant this suggestion. In their rasponue to the
EPA Dr. Les states, “The suggestion to install a small fan in the balance room was not
followed because this would influence tha temperature and humidity in the :00m, make
the balance unstabils, and provids a risk for blowing particles off the conditioning filters.
The filters ware conditioned in a figt position to minimize the risk of moving particles.”

ALOIT: No action nor foliowup on this item.

In summary | wodt ssy that & appears that AWL has institied the changss
recommendsd by the EPA QAD psrsonne! with the exceptions of placing the fiter in a
rack during sams g@nmiamng (t:em #1), and instaliation of a fan in the balance rcom
(ltam #9).
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Letter MD-77B, February 13, 1990, U.S. Environmental Protection Agency, Atmospheric Research

and Exposure Assessment Laboratory, Research Triangle Park, North Carolina, w/enclosed benzene

audit report.
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY’;‘ ‘
ATMOSPHERIC RESEARCH AND EXPOSURE ASSESSMENT LABORATORY

RESEARCH TRIANGLE PARK
NORTH CAROLINA 27711

February 13, 1990

Dr. R. A. Rasmussen

Oregon Graduate Institute of
Science and Technology

19600 N.W. Von Neumann Dr.

Beaverton, Oregon 97006-1999

Dear Rai:

Six canisters were sent to you ia November 1989 as audit samples for the

0B/OD Project. These canisters contained selected volatile organic compounds
2t low parts per billicn concentrations. All of the samples were humidiried and
two of the canisters were blank samples containing only zero air.

Table 1 lists the results of your analyses of the samples for benzene.

Your results compare very well with our values for the audit caniscers.

The only »ther volatile organics supposed to be in the canisters ware carbon
tetrachloride, chloroform, tetrachloroethylene and wvinyl chloride at
conrentrations from 1 ppb-5 opb. Any other ~ompounds that may be present as -
impurities should be at extremely low or trace concentrations.

Please let me know if you have sny questions regarding the results.

Sincerely yours,

el asvan” ol
Howard Crist
Research and Monitoring
Evaluation Branch
Quality Assurance Division (MD-77B)

Lnclosure

cC:

Don Jehnson
V. Mitchell
K. Cavistou
Gary Booth




’ -
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Table 1 Results of Analyses of OB/OD Audit Samples for Renzene

Benzene, ppbv

Sample (S/N)  Spiked Reported Difference, %
041 (blank) 0 < 0.2 <0.2 . -

042 0.9 0.9 0.8 0 -11
043 (bLlank) 0 < 0.2 <0.2 - Co.

AA 1.0 1.2 1.1 20 i0
045 2.5 2.9 2.8 16 4.0
046 3.0 3.4 3.2 13 6.7




Memorandum, 22 February 1390, Tédd Parrish, subject: Addendum to the site visit to AWL, 09
February 1990 [sic}. '
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ENVIRONMENTAL LABS, INC.

MEMORANDUM
T0: Dr. Gary Booth
FROM: Todd Parrish
DATE: 22 February 1990

RE: Addendum to the site visit to AWL - 09 February 1990

On 22 February 1990, ELI was made aware of a mistake in its 09 February 1990 audit of
AWL. The problem is located in the last paragraph of the Lab Analysis section. The
paragraph should be as follows: ~\

As mentioned previously, the filter samples are not being analyzed in duplicate. Instead,
the three filkers from each test were extracted separately, then 0.5 mL of each extract is
stored separately. 0.25 mL of filter A extract is composited with 0.25 mL of filter B extract.
This composite is now sample 1. 0.25 mL of filter B extract is composited with 0.25 mL
filter C extract. This composite is now sample 2. Each of these samples is analyzed.
AWL will compare the results of the two analyses in order to determine precision.

The origin of the mistake is two-fold. The first being that when the procedure was being
expiained to the auditor, there was no clear mention of any precise measurements. The
procedure was described as “taking half of the sample and compositing it with halit of
another." There was no mention cf 0.5 mL being stored or 0.25 being composited. The
second origin can be related to the failure of the auditor to probe into the matter in more
depth. The procedure should have been looked into greater depth and the laboratory
personnel questioned to a greater extent.

Todd Parrish : K @
Quality Assurance - !3@0 3
04’ 6‘ 4 - o‘bb
« o
Ty pssu®




Letter MD-77B, March 13, 1990, U.S. Environmental Protection Agency, Atmospheric Research and

Exposure Assessment Laboratory, Research Triangle Park, North Carolina.

ENCLOSURE 15




" UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
ATMOSPHERIC R-ESEARCH AND EXPOSURE ASSESSMENT LABORATORY

RESEARCH TRIANGLE PARK
NORTH CAROLINA 27711

March 13, 1990

Dr. R. A. Rasmussen

Oregon Graduate Institute
of Science and Technology

19600 NW Von Neumann Dr.

Beaverton, OR 97006-1999

Dear Rai:

The concentrations of the chlorinated hydrocarbons in the OB/OD canigters
vere not analyzed accurately since benzene was the only target compound in the
audit gas. When these mixtures were prepared we did not know that you would be
interested in analyzing the other VOCs in the audit gas.

Sincerely,

o ‘4/ “

Howard Cris ,
Research and Monitoring

Evaluation Branch
Quality Assurance Division (MD-77B)




Memoerandum, Rhodes, 20 April 1990, U.S. Environmental Protection Agency, Atmospheric

Research and exposure assessment Laboratory, Research Triangle Park, North Carolina.
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M% UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
£ m“;ﬁ" ATMOSPHERIC RESEARCH AND EXPOSURE ASSESSMENT LABORATORY
‘ RESEARCH TRIANGLE PARK
NORTH CAROLINA 27711

DATE: April 20, 1990

SUBJECT: Report of Trip to Salt Lake City and Provo, Utah to
Review and Discuss Items Concerning the OB/OD Program,
Feb, 20-23, 1990,

FROM: R. C. Rhodeéf"Quality Assurance Specialist

TO: W. J. Mitchell, Chief, Research Monitoring and Evaluation
Branch

Ellen Streib, Linda Porter, Lisa Smith, and myself visited Dugway
Proving Ground (DPG), Alpine West Laboratory (AWL), and
Environmental Laboratories, Incorporated (ELI) to review and
discuss items concerning the OB/OD Program on February 20-23,
1990. We arrived at Salt Lake City around noon, Tuesday February
20. A brief schedule of events follows:

Afternocon, Feb. 20

Linda and Ellen visited Dugway Proving Ground to review the
handling and storage of soil samples by Lockheed personnel.

Lisa and myself visited Alpine West to review their
analytical procedures and th:ir filter handling procedures.
Near the end of the visit Lisa began feeling sick as if
coming down with the flu. After returning to the hotel in
Salt Like City, she remained in her room the next day, and
then returned to North Carolina on Thursday with Linda and
Ellen.

Wednesday February 21

Linda, Ellen, and I visited AWL and ELI. We met Monte Law,
of Lockheed there to review the procedures and equipment
used for grinding, mixing, and splitting the soil samples.
This equipment was located in the Agronomy Department of BYU
in the same building as Dr. Gary Booth of ELI. Later in the
morning we reviewed some of the records at ELI. In the
afternoon, from 1:00 to 3:00, we reviewed the PIXE
procedures and equipment in a nearby building. Dr. Nolan
Mangleson reviewed the principles of the PIXE and explained
the operation of the equipment. From 3:00 to 5:00 I sat in
on a meeting between Don Johnson and Gary Booth concerning
the "final" ELI report on the Bang Box phase of the testing.
Also present were Duane Long of Andrulis Research, and
Gary’s personnel, Floyd McMullin and Todd Parrish.

Duane had rewritten the ELI report, revising it considerably
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based on my previous comments on the second draft of the ELI
report and on Duane’s critique as well. A copy of my
original comments are enclosed. Linda and Ellen, at 3:00 pm
returned to Salt Lake City to check on Lisa.

Thursday, February 22

I reviewed the latest ELI report on the Bang Box Phase of
testing, prepared by Duane, and made further recommendations
for improvement.

Additional Detailed Notes Follow:

The
unusual and complicated method used by AWL in preparing two
duplicate analyses from three separate filter extracts was
explained by Dr. Christine Rouse and Dr. Milton Lee. Since
all three filters sampled the same air in the cloud (albeit
the three samplers ran at slightly different flow rates),
they were in effect triplicate samples. To prepare the
"duplicates" (with the objective of reducing the number of
analyses), equal portions of the extracts from filters A and
B were combined to form one sample for analysis, and equal
portions of the extracts from filters B and C were combined
to form the "duplicate" sample for analysis.

Dr. Mangleson had analyzed a number
of blank filters for trace elements and had found them to be
"quite dirty". In particular, the iron, copper, barium, and
phosphorous seemed to be contaminants even though the
filters had been fired by Dr. Christine Rouse to remove
impurities. It was determined that the filters were procured
by Wayne Einfeld and were from Pallflex since the filter had
no filter numbers stamped on the filters. Whatman filters
supplied by EPA/RTP, with filter numbers such as Q714369-
Q7143477, were used in the Bang Box test and Phase A tests.
According to Floyd McMullink Ynotebook the above numbered
filters were used on the "big gulp" test at the Bang Box,
February 15, 1990. Pallflex filters were used in Phase B
tests. After returning to RTP I sent to Dr. Mangleson copies
of the trace metal analyses of past Whatman quartz- and
glass-fiber filters.

Loss of Canister Sample in June 1989 Phase B Tegts. In June

no canister sample was obtained due to loss of vacuum. The
plumbing was to be changed to include a vacuum gage to
confirm integrity of vacuum before sampling and to determine
changes in vacuum during sampling. The gage was to be
received Oct. 17 at Provo? by Wayne Einfeld during the test
series. Floyd McMullin stated that the equipment ws
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received and he personally observed it when he was on the
plane on Oct. 19.

Grinding, Weighing, Mixing, and Splitting. Grinding of the
soil samples is done until all of the material passes a USA
Standard Testing #4 sieve. Prior to grinding, the samples
at DPG were removed from the freezer to thaw for 12 hours.
The samples would be at BYU for grinding, weighing, mixing,
and splitting between 8 am and 4 pm, and then returned to
the DPG freezer. The Mettler balance at BYU used to weigh
the samples was last calibrated on 10 Oct. ‘89, and to be
next calibrated on 12 Apr. ’90 according to the calibration
sticker. At each daily use the balance is checked with 500
gram and 1000 gram weights, the balance having a maximum
capacity of 1600 grams. Each sanple bottle holds
approximately 500 grams. The mixing time, at slow speed,
was two minutes.

completeness and Organjzation of Records at ELI. I had
previcusly had a copy of Volumes I and II of the QA Handbook

for Air Pollution Measurement Uystems mailed to Dr. Gary
Booth for his use on OB/OD. In particular I desired that he
have the filter handling procedures in the section for the
TSP sampler in Volume II. 1In reviewing the copy of Volume
II that he had received, the section on TSP was missing. On
Tuesday evening I borrowed a copy of Volume II from Rolf
Roebbling of the Utah Air Monitoring Office to take to ELI
on Wednesday.

Much of the records at ELI are kept on the computer. Copies
of the directories of the OB/OD files are attached. The
main directories are

TEXTFILE/OBOD
TEXTFILE/OBOD/ARC (Andrulis Research)
TEXTFILE/OBOD/AWL
TEXTFILE/OBOD/BCD
TEXTFILE/OBOD/BUDGETS
TEXTFILE/OBOD/ELIPLAN
TEXTFILE/0BOD/LBL
TEXTFILE/OBOD/MEMOS
TEXTFILE/OBOD/MISC
TEXTFILE/OBOD/0OGC
TEXTFILE/OBOD/PIXE
TEXTFILE/OBOD/QAPP
TEXTFILE/QBOD/REPORTS
TEXTFILE/OBOD/SNL
TEXTFILE/OBOD/SSL

Hard copy of the files are maintzined in an orderly
fashion in metal file cabinets.
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We requested a listing of the various visits and trips made
by the ELI personnel for the OB/OD project. Such a list was
prepared as is included herewith.

Also included herewith are copies of ELI site wvisits to

AWL on 9 Feb. 1990 by Todd Parrish
PIXE lab on 14 Feb. 1990 by Todd Parrish and Floyd
McMullin

e Filter

When visiting AWL on

Tuesday, Feb. 20, we requested to see and did observe all of

the temperature/humidity hard copy original charts that were

used during the conditioning and weighing of the filters.

The records showed that the temperature was maintained

within plus or minus 5 degrees F. and the humidity, within
plus or minus 5 percent relative humidity.
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02/21/90 10:29 Direectory C:\TEXTFILE\OBOD\AWL\*.*
Free Mem: 472144 Disk Space Free: 14315904, Used: 29480 Files: 7

. <CURRENT> <DIR 3 .. <PARENT) <DIR>

ALPINE .LEE 1365 03/15/89 15:43 3 AWLO7-17.489 5397 07/19/89% 12:4¢
AWLAUDIT.DOC 7124 02/08/90 12:36 2 AWLREV .M89 3028 07/17/89 12:27
EPAO2~09.M90 12566 22/20/90 11:42

1 *Mark; Z Delete; 3 Move/Rename; 4 Select Files; 5 Lock; & Look; (F7 to Exit,
7 Other Dir; 8 Copy; 9 Word Srch; F2 Name Srch; F5 Find Files: 6 F3 for Help)

Free Mem: 472146 Digsk Space Free: 24315904, Used: 74461 Files: ]

. {CURRENT> QIR & .. <(PARENT> <{DIR>

BCDFINAL. MEM 6371 37/13/89 14:34 > BCDPARTI!.MB9 6371 07/13789 14:33
BCDPART2.M89 2820 07/13/89 15:03 J OBDATA .TAB 37894 Q5/06/89 22:30
UBODIC .LOI 6105 08/09/89 09:48 2 O0BOD2C .LOI 14900 38/09/89 09:53

I *Mark; I Delete; 5 Move/Renane; & Select Fileg; 5 lLock; © Look: (F? rs Exit,
* Ochor Dir; 8 Copy; 9 Word Srch: F2 Namg Scch; F§ Find Files: o  F) for Help:

02/21/%0 10:30 Directory C:\TEXTFILE\OBOD\BCD\*.* l




02/21/90 10:30 = Directory C:\TEXTFILE\OBOD\BUDGETS\*.
Free Mem: 472144 Disk Space Free: 24315904, lsed: 279¢S Files: 8

. <CURBRENT> <DIR> : J .. <PARENT> <HIR>

BUDGET . 4795 08/12/88 15:43 2 BUDGET-0.BOD 5716 Q1/06/89 1Q:58
BUDGTSAN.DIA 4795 08/12/88 15:43 7 0BOD . 7853 05/08/89 1%:18
QABUDGT .BB 1493 04/11/89 12:36 3 QABUDGT .20X 134l 04711789 12:20

| *Mark; 2 Delete; 3 Move/Rename; 4 Select Files; 5 Lock; é Look; (F7 to Exit,
7 Other Cir; 3 Copy; 9 Word Srch; ©2 Name Srck; F5 Find Files: 6 F3 for Help)

02/21/90 10:31 Directory C:\TEXTFILE\OBOD\ELIPLAN\*®, *
Free Mem: 472144 Disk Space Free: 243153904, Used: 244079 Files. 7

. <CURRENT> <DIR> J .. {PARENT> <DIR>

MASTERP . La&N 36769 11/10/89 14:57 3 OUTLINE .PLN 46176 11/10/89 14:58
QA-PLAN .BOX 46026 07/05/89 09:03 5 QAPLANFI.ELD 85688 01/13/90 10:55
TECHNIC .PLN 29420 Qar11/89 13:34

1 *Mark; 2 Delete; 1 Move/Rename; 4 Select Files; § Lock; 6 Look; (F7 to Exit,
7 Ccher Dir; 8 Copy; ¢ Word Srch; F2 Name Srch: F5 Find Files: 6 F3 fer Help)




02721790 10:31 Directory C:\TEXTFILE\OBOD\LBL\*.*
Free Mem: 472144 Disk Space Free: 24315904, Used: 3953
. ~CURRENT> <DIR> J .. <PARENT® <DIR>

- LBLOi~31.M89 9953 02/01/89 23:08

Files: 3

1 *Mark; 2 Delete; 2 Move/Rename; 4 Select Files; 5 Lock; o Look; (F7 ro Exit,

T Jther Dir; & Copy; 2 Word Srch: F2 Name Srch; 5 Find Fijles: 6

F3 for Help!

02/21/90 10:22 Directory C:\TEXTFILE\CBOD\MEMOS\* *

Free Mem: 872144 Disk Space Free: 24313904, Used: 21027 Files: 6
. ~CURRENT> <DIRD J .. <PARENT> <DIR>

ZPA . 1244 C3/16/89 16:46 3 PHASE~4 .M90 46302 02/09/90 14:17
REPGRT . 2057 09/15/89 15:15 J SCHEDULE.M90 13426 G2/21/90 08:42

i *Mark; 2 Delete; 3 MoverRename:; 4 3e
T 2ther Dir; € Copy; 9 Vord Srch; F2 Name Srch; FS Find Files: ¢

lect Files; & Lock; & Lsok; (F7 va Exit,

Fl for Help?
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02/21/906 10:32 ' Directory C:\TEXTFILE\OBOD\MISC\*.*

Free Mem: 472144 Disk Space Free: 24315904, Used: 579850 Files: 26

R-RHODES.LTR 1103 10/25/38 13:50
SHIPMENT. INS 2609 10/03/89 12:14
SWITCHIN.Ma8 989 11/22/88 10:23
TABLE . 3874 11/10/89 12:55

QALl12-21.Ls88 9188 12/29/88 12:08
SAMPLE . INS 4940 10/13/89 11:16
SITEFORM. DOC 4612 12/20/88 2}:52
T-PARISH.LTR 1313 12/22/88 11:27

. <CURRENT> <DIR> 3 .. <PAREND> <DIR>
ADDRESS .LST 2029 02/20/90 14:18 23 ADRESS .2A 2570 12/29/88 12:08
CUSTODY .DOC 1673 09/30/89 14:16 J DEBO1-18.L89 2209 Gl/18/89% 17:07
HSB11-21.L88 922 11/19/88 14:28 2 J-K10~-07.L88 2207 10/07/88 1::25
LOI . 1460 11/09/88 15:27 3 MBJOl-18.L89 1597 01/18/89 14:22
MBJO1-25.L89% 1562 01/25/89 16:48 3 MBJC2-28.L8% 1069 02/28/89 15:11
MBJO9-19.188 704 09/19/88 14:49 3 MERGE . 1977 11/11/88 15:50
0BOD-QA .LTR 2002 02/20/90 14:31 3 PERSONAL.QA 23283 097/28/89 11:03
PHASEB .TBL 501358 02/14/90 10:16 2 QA . 4620 08/13/88 12:29

3
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2
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I *Mark; 2 Delete; 2 Move/Rename; & Select Files; 5 Lock; 6 Look; (F7 to Exit,
7 Other Dir; 3 Copy; 9 Word Srch; F2 Name Srch; F5 Find Files: & F3 for Help)

C2/21190 10:33 Directory C:\TEXTFILE\OBOD\OGC\*.*
Free Mem: 472144 Disk Space Free: 24315904, Used: 24607 Files: ]
. <CURREND> QDI J .. <PARENT> <DIR>
ACCO1~-12.M90 3801 01/12/90 1é:19 J OGCOL1-18.M90 7806 01/20/90 12:54

JGCO1-24. 199 13000 01/20/90 11:09

« "Mark; 2 Delete; } MoverRename; « Select Filea; 5 Lock: & Lock: (F7? to Exit,
7 Other dir; 8 Copy; 9 Word Srch; F2 Name Srch; S Find Files: 6 F3 for Help!



C2/21/90 192:33 Directory C:\TEXTFILE\QOBOD\PIXE\*.*
Free Mem: “72144 Disk Space Free: 24315304, Used: 7978 Files: 3

. <CURRENT> (DIR> 5 .. <PARENT> “DIR>
PIX02-14.490 7978 02/20/90 12:50

1 *Mark; 2 Delete; 3 Move/Rename; 4 Select Files; 5 Lock; 6 Look; (F7 to Exit,
7 Qcher Dir; 3 Copy; ? Word Srch; F2 Name 3rch; FS Find Files: 6 Fl for Help)

02/21/90 1GC:34 Directory C:\TEXTFILE\OBOD\QAPP\*.*
Free Mem: 672144 Disk Space Free: 24315904, Used: 211713 Files: 6
. <CURRENT® DIR> J .. <PARENT> <DIR>
MASTERP .LAN 36769 11/710/89 l4:45 3 OQUTLINE .PLN “6981 11/10/89 12:24
PRELIMIN.PLN 41270 04/07/89°15:13 1 QAPLANFI.ELD 86693 11/02/89 15:44
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! *Mark; I Delete; ! Move:Fename; - Select tiles: 5 Lock; o Lasok; 87 vc Exit,
7 Other Dir. @ Copy; < Word Srch; FI Name 3rch: IS Find Files: e Fl for delp:
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02/21/90 10:35 Directory C:\TEXTFILE\OBOD\REPORTS\*.*
Free Mem: 472144 Disk Space Free: 24315904, Used: 515273 Files: 19

. <PARENT> <DIR>
CONTENTS. 4152 02/02/90 1i:42

. <CURRENT> <DIR> 2
BBFINAL .RPT 96090 02/15/90 09:33 3
FINAL . 89681 02/02/90 11:41 3 FINISH . 51254 01/29/90 16:15
INT05-89 . MEH 5537 07/03/89 11:29 3 MONTHLY .APR 3834 08/21/89 14:38
MONTHLY .DEC 5978 08/21/89 14:27 3 MONTHLY .FEB 6401 08/21/89 14:25
MONTHLY .JAN 5741 08/21/89 14:32 3 MONTHLY .MAR 3947 08/21/89 le:34
3
2
3

OBJECTIV. 31469 01/27/90 11:10 0oBOD-B  .RPT 88493 02/09/90 10:23
PRECISIO. 9525 01/27/90 12:22 QA-FINAL.TWO 30005 09/30/89 14:47
QARPRTBB. D89 5376 05/16/89 16:05 REV . 22208 0Q1/27/90 15:20

TABLES . 45582 01/31/90 15:52

1 *Mark; 2 Delete; 3 Move/Rename; 4 Select Files; 5 Lock; 6 Look; (F7 ro Exit,
T Cther Dir; 3 Copy; ® word Srch; F2 Name 3rch; F3 Find Files: 6 F3 for Help)

02721790 10:35 Directory C:\TEXTFILE\CBOD\SNL\*.*
free Mem: «72144 Disk Space Free: 24315904, Used: 35731 Files: 8
. CCURRENT> <DIR> J .. <PARENT> <DIR>
SNLO1-03.M89 2386 12/20:/88 22:23 3 SNLO2-21.LTR 2726 02120/90 13:41
SNLO8-03.M89 4050 08/04/89 13:08 3 SNLiO-19.M89 12445 01722790 13:41
SNL1z-1%.M88 120643 Ci/11/89 lo:Qs F W=-EINFLD.LTR 2075 Q3715789 15:17

1 "Mark; 2 Delete; 3 Moverfename; « Select Files; 3 Lock; 6 Look; (F7 to Exav,
T Other Dir; 3 Copy, 3 Word Srch: F2 liame Srch; 75 Find Files: ¢ F3 faor Heip:




02/21/90 10:35 Directory C:\TEXTFILE\OBOD\SSL\*.*

free Mem: 472144 Disk Space Free: 24315904, Used: 19316 Files: 6
. “CURRENT> DIR 2 .. <PARENT> DIR>

R-CARY .LTR 1174 01/09/89 12:00 2 8SLO1-17.M90 7436 017/20/90 11:43
3SL01-23.M89 7256 0Q1/24/89 19:37 3 SSL05-09.ME9 3450 05712789 08:11

1 *Mark; 2 Delete:; 2 Move/Renanme; 4 Select Files; 5 Lock; 6 Look; (F7 to Exit,
e

7 Qther Dir; 3 Copy; 9 Word Srch; F2 Name Srch; FS5 Find Files: 6 T3 for Help.




" ENVIRONMENTAL LABS, INC.
MEMORANDUM

T0: Ms. Lisa Smith
EPA, QAD

FROM: Floyd W. McMullin Jr.
Envirenmental Labs

DATE: 21 February 1990
RE: ELI Personnel schedules during OB/OD
DATE LOCATION PERSON PURPQSE
21 Nov 88 Dugway Proving Gnd, UT Todd Parrish Soil Samples (EPA)
30 Nov 88 Sandia National Labs Gary Booth Bang Box Tests
_ Todd Parrish .
Floyd McMullin
1 Dec 88 Sandia National Labs Gary Booth Bang Box Tests
Todd Parrish
Floyd McMullin
2 Dec 88 Sandia National Labs Gary Booth Bang Box Tests
' Todd Parrish
Floyd McMullin
3 Dec 88 Sandia National Labs Gary Booth Bang Box Tests
| Todd Parrish
Floyd McMullin
5 Dec 88 Sandia National Labs Todd Parrish Bang Box Tests
l Floyd McMullin
6 Dec 88 Sandia National Labs Todd Parrish Bang Box Tests
Floyd McMullin
' 7 Dec 88 Sandia National Labs Todd Parrish Bang Box Tests
Floyd McMullin
16 Dec 88 Sandia National Labs Floyd McMutlin Site Audit-Bang Box
l 28 Dec 88 BCD, OH Todd Parrish Site Audit-Bang Box
29 Dac 83 BCOD, OH Tadd Parrish Site Audit-Bang Box
! § Jan 89 Andrulis Research, SLC  Gary Booth Mssting
23 Jan 89 Sunset Lab, OR Floyd McMullin Site Audit-Bang Box
24 Jan 89 Oreq. Grad. Center Floyd McMultin Site Audit-Bang Box
' 25 Jan 89 AWL, UT Todd Parrish Site Audit-Bang Box
' 1




30 Jan 89

31 Jan 89
1 Feb 89
2 Feb 89
3 Feb 89
6 Feb 89

7 Feb 89

8 Feb 89
9 Feb 89
15 Feb 89
16 Feb 89
20 Feb 89
27 Mar 89
9 May 89
15 May 89
16 May 89
17 May 89
18 May 89
19 May 89
30 Jun 89
6 Jul 89

17 Jul 89

18 Sep 89
20 Sep 89
21 Sep 69
28 Sep 89
4 Oct 89

S Oct 89

10 Oct 89
13 Oct 89
14 QOct 89
16 Oct 89

16 Oct 89
17 Oct 89

18 Qct 89
18 Oct 89

Sandia National Labs Gary Booth
Todd Parrish
LBL, CA Floyd McMullin
Sandia National Labs Todd Parrish
Sandia Natioi.al Labs Todd Parrish
Sandia National Labs Todd Parrish
Sandia National Labs Gary Booth
Floyd McMullin
Sandia National Labs Gary Booth
Floyd McMullin
Sandia National Labs Floyd McMullin
Sandia National Labs Floyd McMullin
Sandia National Labs Floyd McMullin
Sandia National Labs Floyd McMullin
Andrulis Research, SLC  Floyd McMullin
Sait Lake City Gary Booth
Sunset Lab, OR Floyd McMullin
Andrulis Research, SLC  Gary Booth
Andrulis Research, SLC  Gary Booth

Raleigh, NC Gary Booth
EPA, Raleigh, NC Gary Booth
EPA, Raleigh, NC Gary Booth

Andrulis Raesearch, SLC  Gary Booth
Andrulis Research, SLC  Gary Booth
AWL, UT Floyd McMullin
Dugway Proving Gnd, UT Gary Booth
Andrulis Research, SLC  Gary Booth
Andrulis Research, SLC  Gary Booth
Andrulis Research, SLC  Gary Booth
Dugway Proving Gnd, UT Gary Booth
Dugway Proving Gnd, UT Gary Booth
Andrulis Research, SLC  Gary Booth
SNL FWAC, Provo, UT  Floyd McMullin
SNL FWAC, Provo, UT  Todd Parrish
Dugway Proving Gnd, UT Gary Booih
Floyd McMuilin
Andrulis Research, SLC  Gary Booth
Dugway Proving Gnd, UT Gary Booth
Floyd McMuliin
SNL at DPG, UT " Floyd McMuilin
Dugway Proving Gnd, UT Gary Booth
Floyd McMullin

Bang Box Tests

Site Audit-Bang Box
Bang Box Tests
Bang Box Tests
Bang Box Tests
Bang Box Tests

Bang Box Tests

Bang Box Tests
Bang Box Tests
Bang Box Tests
Bang Box Tests
Mesting

Meeting

Site Audit-Bang Box
Meeting

Meeting

Meeting

Meeting

Mesting

Mesting

Meeting

Site Audit-Bang Box
Mesting

Meeting

Mesting

Meeting

Phase B Samples
Phase B Samples
Masting

EPA System Audit
EPA Systam Audit
Phase B

Mesting
Phase B

Site Audit-Phase 8
Phasa B
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19 Oct 89

23 Oct 89

24 Oct 89
25 Oct 89
26 Oct 89

27 Oct 89
30 Oct 89
31 Oct 89
€ Nov 89
7 Nov 89
8 Nov 89
9 Nov 89
10 Nov 89
13 Nov 89
14 Nov 89
4 Dec 89
12 Jan 90
17 Jan 90
18 Jan 90
19 Jan 90
9 Feb 90
g Feb 90
14 Feb 90

Dugway Proving Gnd, UT Gary Booth

Todd Parrish
Floyd McMullin

Cugway Proving Gnd, UT Gary Booth

AWL

Fioyd McMullin

Gary Booth

Dugway Proving Gnd, UT Gary Booth
Dugway Proving Gnd, UT Gary Booth

Andrulis Research, 3L.C

Todd Parrish

Floyd MeMullin
Gary Booth

Dugway Proving Gnd, UT Gary Booth
Dugway Proving Gnd, UT Gary Booth

Andrulis Research, SLC
Andrulis Research, SLC

Andrulis Research, SLC

Andrulis Research, SLC
Andrulis Research, SLC
Aberdeen, MD
Aberdeen, MD

Andrulis Recearch, SLC
Andrulis Research, SLC
Sunset Lab, OR

Oregq. Grad. Center
Sunset Lab, OR

AWL, UT

AWL, UT

PIXE, UT

Gary Booth
Gary Booth
Gary Booth
Gary Booth
Gary Booth
Gary Booth
Gary Booth
Gary Booth
Gary Booth
Floyd McMullin
Floyd McMullin
Floyd McMuifin
Todd Parrish
Floyd McMullin
Todd Parrish
Floyd McMullin

Phase B
Phase B

Phase B

Phase B
Phase B
Phase B

Meesting

Phase B

Ptase B

Fhass B

Phase B

Phase B

Phase B

Phase B

Phase A& B
Phase A & B
Meeting

Meeting

Site Audit-Phase B
Site Audit-Phase B
Site Audit-Phase B
Site Audit-Phase B
Audit-EPA items
Site Audit-Phase B

This listing does not contain the schedule for EL! personnel on site at Dugway Proving
Ground during the Phase A testing which occurred during June 1989. The EL! empioyee
who worked on that portion was not available. Consequently | was unable to obtain his

log book at this time. If needed | wiil be able to furnish this information at a latar time.
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

Ry ATMOSPHERIC RESEARCH AND EXPOSURE ASSESSMENT LABORATORY
RESEARCH TRIANGLE PARK
NORTH CAROLINA 27711

September 7, 1990

Mr. MacDonald Johnson
c/0 Commander
HQ-AMCCOM

AMSMC~-DSM~-D

Rock Island, IL 6129%

Dear Don,

This is an interim summary of the audit results from the
Quality Assurance Division's (QAD's) performance and systems audits
of the OB/OD Phase C field tests. The audits covered the test
period August 6-27, 1990 and included audits of the aircraft, field
tests, and laboratory. The audit team consisted of W. Mitchell, W.
Barnard, J. Bowen, A. Hines, E. Hunike, and L. Porter. A final
report will be issued after the audits of Alpine West Laboratory
and Oregon Graduate Center are completed.

Because the OB/OD project is large and uses the services of
a number of different contractors, the audit results will be

divided according to contractor activities and addressed as
rollows:

1. Lockheed Environmental Services (LESC)
2. Sandia National Laboratories (SNL)

3. Alpine West Laboratory (AWL)

4. Environmental Laboratories Inc. (ELI)

QcC 0 VIC LES

LESC personnel are responsible for all the ground support
services needed by the Phase C test program with the exception of
the set up/placement and ignition of the munitions and propellant.
LESC personnel under the supervision of Jim Stephens and Monty Law
(1) set out the test grid; (2) put the fallout and sputter pans
and trays in the position required by the test design; (3) recover,
welgh, and composite the soil and ash samples, and (4) store the
samples until they are transported to AWL,

During QAD's audit of Phase C, most of the activities listed
above were obhserved. As in the previous phases of the QB/0D
project, LESC is doing an excellent job. The field staff appear
to be conscientious and knowledgeable. They are careful to
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minimize sample loss and to avoid sample contamination in a
situation that does not lend itself to easy, routine sample
collection. One example of LESC's ingenuity and care in sample
collection was the use of tray covers as wind breakers to help
prevent sample loss during the transfer from ceollection tray to
labeled sample bottles.

Since LESC uses students for most of their collection
activities, employee turn-over could cause potential problems
because of the constant influx of new, untrained people. However,
LESC has done a commendable job of minimizing the potential problem
with excellent emplovee training and by assigning inexperienced
employeas to work with experienced employees.

Procedures for weighing and compositing the soil, pan, and
tray samples were observed. LESC staff performing the procedures
appeared to be conscientious and knowledgeable. Gloves were worn
by all but one of the personnel handling the collected field
samples. This was immediately corrected when it was brought to
Monty's attention. The staff appear to be aware of the importance
of maintaining the inteqgrity of the sample and will quickly correct
anyone who might do something that could affect this integrity.

The compositing procedure itself has some unavoidable problen
arsas which were discussed with Monty Law. These were:

1. The loss of some of the extremely fine sample dust
during sample compositing. This is an innate problem when
transferring dry solids during the composicing of samples. It was
recommended to Monty that he try to minimize this by keeping the
number of transfers to a minimum (e.g., transferring ash pan
samples directly to a clean weighed bottle rather than to onhe of
the field sample bottles and then to the c¢lean weighed bottle).
The overall controlling factor is the care taken by the individual
staff members to minimize this sample loss during sample transfer.

2. The loss of weight by field sample bottles from
sitting in the heat at the test site. Field sample bottles
containing very small amounts of sample often give a negative
sample weigyht. This appears to be due to weight loss in the sample
bottla during the test. Possible ways to eliminate this problen
are:

a. Condition bottles in a controlled environment
before doing the pre- and post-test weights.

b. Label bhottles and allow them to condition in a
field~-type environment before doing the pre-test weight.

c. Use fjield blank bottles to determine weight
loss. * If this is a constant value, it could be avplied as a
correction factor.
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Currently, LESC is removing the sample from field bottles showing
a negative weight and weighing the sample separately. This does
solve the weight loss problem for those samples having a negative
weight, but does not deal with those samples having a very low but
positive weight.

3. The room used to composite samples contains a lot of
airborne dust during the clean-up of the compositing equipment
(sifters, grinders, mixers, etc.). This typ= clean-up should never
be done while samples are open and expored to the air and LESC
personnel should wear simple disposable f!lter masks during this
procedure to minimize inhaled dust. It should be noted that during
the audit of LESC all sample bottles were covered when the
compoesiting equipment was being cleaned and the comment is made
only as a reminder.

SANDTIA NATIONAL TABORATORIES (SML)

SNL samples the OB and OD plumes using a Twin Otter aircrart
under the direction of Mr. Wayne Einfeld. The aircraft is stored
overnight at the Provo Municipal Airport, but  between
detonationsy/burns it lands at Michzel Army Airfield, Dugway, where
the samples are recovered. The aircraft cullects: particle samples
using Terlon coated filters meunted in high volume sampler
housings; VOC's in stainless steel (8S) canisters and air samples
in an 80 L Teflon bag. The Teflon bag's contents are analyzed for
Cco, CO,, Oy and NO/NO, using ambient air monitors installed in the
aircrart, The aircraft is also equipped with sensors for
temperature, dewpoint, altitude, airspeed and real time measurement
of aerosol particle size and ¢oncentration.

System and perrformance audits were performed on the aircraft
througnout the week of August 6, 1¢90. Usually, these audits are
performed at the beginning of ths testing phase to ensure the
equipment is functicning nreperly. However, this time the auditors
found numerous equipment failures which recsulted in SNL having to
repair equipment and/or get it onerating properly during the tine
field tests were occurring. Although in field testing such
problems inevitably occur, the type and number of problems
encountered by SNL in each phase of 0B/OD raises serious questions
about SNL's capabili’y to adequately support the 0OB/OD project.
It is recommerded that OB/0OD review the manner in which SNL is
supporting the project. SNL avpears to be operating in an
independent manner in accordance to their own timetable. The basis
for these observations is delineated below.

The 0B/0OD activities performed by SNL fall into two
categoriles, aircratt operations and filter weighing.




1. Aircraft operations
A. Audits (8/6-10/90)

Numerous problems were found during QAD's system and
performance audits of the aircraft's sampling equipment. As stated
above, these problems were more numerous then those generally
encountered in field testing. QAD audited the plane August 6-10,
1990. A brief summary of the audit results follows.

1. The CO analyzer was audited on the evening of 8/6/90
following that day's tests. It was found to be operating
correctly.

2. The CO, analyzer was audited on 8/7/90 and was found
to be operating correctly.

3. The transport tube flow was audited on 8/10/90 and
found to be within acceptable agreement with the expected flow.
The flow was within +/- 10% of the expected value.

4. The ozone analyzer was down 8/6/90 through 8/8/90.
SNL found that a misaligned pin connector on one of the pc boards
was causing the problemn. SNL repaired the ozone analyzer the
evening of 8/8/90 and calibrated it the morning of 8/9/90 before
that day's tests began. QAD audited the ozone monitor on 8/10/90.
The results of this audit were in good agreement with EPA's audit
values. To audit the whole data collection system, SNL ozone
values were taken from the computer output.

5. The NOX analyzer was not functicning properly. When
it was audited on the evening of 8/7/90, the NOX analyzer was found
to be repo.ting concentration values that were less than half or
the expected values. One of the sample line fittings inside the
analyzer was leaking. The leak was repaired on 8/8/90 and the
analyzer was audited that same evening. The results of this audit
were in good agreement with the expected values.

The prorlems listed above are not new to SNL. Similar
problems were encountered during QAD's last audit of the aircraft's
nonitoring equipment.

Other equipment problems included failure of the air intake
valve on two occasions. The first failure occurred 8/7/90 and
resulted in the cancellation of the test in progress and the
invalidation of all gas results. The valve to the sample bag stuck
partially open, thus diluting the mixture in the bag. Although the
valve was repaired, it failed again the following week.

Heat appears to be a problem. On Monday evening, 8/6/90, SNL
personnel removed the tops from all the analyzers as they thought
the heat (>100 deg.) was seriously affecting the performance of the
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analyzers and the on-board computer. SNL personnel mentioned that
the on-board computer had been having noise problems with § of the
i2 input lines registering more noise than normal. Small muffin
fans were installed in an attempt to cool the electronics. The
extreme temperatures to which the equipment and personnel are being
subjected is viewed by the auditors to be detrimental to both
equipment and personnel. During cne of the tests in which a QAD
auditor went on the aircraft, the temperature inside the aircraft
felt hotter than it did on the tarmac at Dugway, which had been
measured at 102 degrees. Conducting OB/OD tests when temperatures
are less extreme would alleviate this problenm.

The auditors feel that more time should be spent in checking
out the aircraft monitoring equipment prior to the beginning of
the field testing. It appears to take 3-7 days to get the
equipment functioning properly once the aircraft is at the field
test site.

Tha audit team strongly recommends that OB/0OD find a way to
improve SNL's support of the project or else look for alternatives
to ensure that the project's needs will be met in a cost-efficient
and timely manner. The problems that have precipitated this
recommendation are viewed as ones that have had and, if unresolved,
will continue to have a very disruptive and negative effect on the
OB/0D project as a whole. These problems include:

1. The lack of back-up equipment and spare parts for the
aircraft's monitoring equipment. Every time there is an equipment
failure the OB/OD project loses time and data. How detrimencal
this is to the project is dependent on which data is lost and for
how long. Considering how frequently SNL experiences equipment
failures, it appears to be of utmost importance that adequate spare
parts ana back-up monitoring equipment be readily available. To
lose data, cancel tests, or kKeep large groups of technical people
waiting to perform their assigned tasks because of equipment
failure is not cost effective and wastes resources (human and
monetary). OB/OD needs to find a way to resolve this problem soon.
(NOTE: QAD has made this recommendation many times: the Bang Box
test, Phase A and Phase B.)

2. At best, there is a continuing problem with
communications between SNL and the rest of the 0B/OD project staff.
SNL's independent operation coupled with an apparent unwillingness
to help resolve problems and communicate openly has caused delays
in the test schedule. Examples of this include: (1) SNL's stating
they were going back to refuel the plane on 8/7/90 and would be
back in 45 to 55 minutes. In fact they were experiencing problens
with the sampling valve: they did not refuel. This left all DPG,
QAD, ELI, and LESC personnel waiting at the site in temperatures
exceeding 100 degrees F. Two hours later the test was cancelled
for the day because of the valve problem. (2) QAD was told by ELT
that the standard procedure for the aircraft testing included
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radioing the ELI staff member, who routinely flies with the SNL
sampling crew, when it is time for the aircraft to leave for the
test site. This procedure enables ELI to work on necessary
reperts, etc. between tests. During routine auditing of the phase
C tests, QAD auditors had the opportunity to observe activities at
the Michael Airfield. The auditors noted the arrival of the ELI
staff member and waited for the aircraft to leave. It was apparent
that the aircraft was ready to return to the test site but it was
not deployed. The aircraft continued to sit at the tarmac for an
excessively long time. Finally, Wayne Einfeld arrived on a bike
and the crew immediately hurried to the aircraft and it took off.
Occurrences 1like this raise real questions concerning SNL's
integrity.

3. OB/OD and SNL need to find a way to more effectively
use the pilot's flight time. Currently, most of this time is
wasted sitting on the ground. Since the time starts when the
aircraft leaves Provo, it would help to keep the aircraft closer
to the actual test site. Other possibilities would be to have
Wayne Einfeld communicate with the other OB/OD staff via radio or
phone for the 0700 meeting and delay the aircraft's departure until
closer to the actual test time. The delay of a test burn because
of pilot time is not cost effective. Especially when so little of
the flight time is actually time spent in the air.

4. During the first Navy burn on 8/14/90 the aircraft
appeared to miss the mass of the plume. The aircraft appeared to
be passing under most of the plume instead of thru it. Perhaps the
videos could verify whether this was actually the case.

B. Audits (8/27/90)

SNL had promised to determine the stability of NO, in the
Teflon sample bag. This test was to have been done before Phase
C began. The test was not done. SNL needs to do stability testing
on the compounds analyzed for in the sample bag. The need for this
was emphasized by the auditors when they did a second performance
audit of the aircraft on 8/27/90. During this audit the stability
of NO, was checked and an attempt was made to check the stability
of ozone. The stability of the ozone could not be checked because
the TECO 49PS would not operate properly under the small back
pressure produced when the sample line was connected to the Teflon
bag. The results of the stability check for NO, after 6 minutes in
the Teflon bag indicated about a 20% loss of NO,. The test was
performed twice. Concentrations of 125 ppb were introduced into the
bag and analyzed after 6 minutes. The analyzed concentrations were
found to be 96 and 100.7 ppb, respectively. The results of this
test indicate that further work needs to he done to assess the
stability of the compounds in the Teflon bag especially some of the
more reactive ones like ozone. (NOTE: The sample collected in the
Teflon bag is analyzed within 10 minutes of collection.)
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The results of the 8/27/90 performance audit conducted by QAD
on the aircraft showed that all the monitors were operating within
the target criteria of +/~ 10% of the true value. QAD performed
one point checks of these monitors. The percent difference for the
monitors was found to range between =6.0 and +3.7 percent.

The auditors reported that the valve that had failed twice in
earlier tests in Phase C had been replaced with a new unit and were
told that further failures should not occur. However, once again
it should be stressed that replacement parts for critical
components need to be readily available.

2. Balance Room

The balance room is poorly set up. The space is cramped and
the sample compositing activities in the adjoining room greatly
increase the likelihood of dust contamination. The room contains
& '"particle buster" but 1i%ts location does not provide any
protecticn for the area in which the filters are loaded and
unloaded.

The balance was originally connected to a lap top computer so
that the sample weights could be processed automatically. However,

the computer software did not work and the weighing had to be done
manually.

The balance room operator was not as familiar with the
procedures as he should have been., He did not understand that he
was to put the samples on dry ice as soon as they were welghed and
he did not Xnow why he was doing it. Communication was apparently
a problem. TFor example, after having the correct way to condition
the filters explained to him on two different occasions, the
filters were found to still be toc tightly sealed to allew adequate
equilibration. The filter conditioning problem was addressed a
third tine during the audit of the filter unloading procedures but
the auditor has no confidence that the problem has been resolved.
Data comparing the results of the tightly closed filters with those
left open to the atmosphere were promised to the auditor and were

to have Dbeen sent to QAD by ELI. These data have not been
recelived.

The 0B/0OD project needs to have a well documented, carefully
planned and inplemented sample test series in which the filters are
fully conditioned to a constant weight prior to sampling and then
fully conditioned again to a constant weight after sampling to
provide a deocumented, scientific basis for the filter conditioning
and weighing procedures. This has not been accomplished to date
and there is no excuse for this.

‘
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The audit of the filter loading/unloading and weighing
procedures was hampered by the small space allotted for this
activity and by a seeming unwillingness on SNL’s part to provide
opportunity to do an adequate audit. Most of the comments on the
filter procedures are based on silent observation with minimal
discussion after the fact or when no activities were in
progress.

SNL appeared to follow the LOI for the unloading of filters
from the filter holders and the subsequent elean-up of the filter
holder with isopropanocl. However, it was impossible to ascertain
if reagent grade isopropanol was used as it was kept in a plastic
wash bottle. It was also impossible to ascertain how adequately
the filter holders were cleaned as they were not readily available
for inspection by the auditor. However, from the auditcr's vantage
point the filter holders appeared to be wiped 1lightly with
isopropanol-soaked "kimwipes". It should be noted that during the
observation of the unloading of the filters from the 8/14/90 yellow
D test that the folded filter from sample holder A had a pair of
tweezers dropped on it and & cloud of dust came off the filter.

SNL appears to be keeping records of the pre- and post-filter
weights in a logbook. These logbooks appear to be kept in a neat
and orderly fashion. It was not possible to determine how adequate
the documentation in the logbook was due to its unavailability for
carerul review. The afternoon the filter procedures were audited,
SNL was in a hurry to return to Provo (perhaps because of pilot

flight time) and the logbook and related information were taken
with then.

The consequences of naking changes ir. the filter conditioning
end welghing overations do not appear to be carefully thought out
or planned before they are implemented. For example, at the last
minute it was decided to switch from storing tha filters in
aluminua foil to storing them between Teflon sheets. The use of
Teflon sheets caused problems in phase B with sample particle loss;
so why the sudden switch to a problem procedure?

These random, undocumented and unexplainable changes need to be
elininated. There is a real nead for a firm commitment to a

carerully planned, fully documented and faithfully adhered to set
of procedures.

3. Summary

It 1s the general impression of the auditors that SNL does not
want to communicate openly about its activities. It is also felt
that perhaps SNL was not aware of EPA's purpose for being present
and that this may have contributed to their seemingly uncooperative
attitude. Whatever, it is apparent to the auditors that SNL needs

to improve its support of the OB/OD project and needs to address
the problems raised above.




Heat also seems to be a problem that needs to be addressed.
The extreme temperatures in the aircraft cabin raise questions
concerning the monitors' ability to function correctly. These
temperatures also have a negative impact on SNL personnel. Perhaps
OB/OD should seriously consider the possibility of leaving the
monitoring equipment on the ground in a controlled environment.
The aircraft could then be used to take bag samples which would be
subsequently analyzed on the ground. The stability of the sample
would have to be wall documented for this type of analysis to be
done. This is another reason to document the stability of the
gases in the Teflon bag.

ALPINE WEST LABORATORY (AWL)

AWL 1is respvonsible for the analysis of the scil and ash
samples collected from the craters, fallout pans, sputter pans,
burn trays, etc. AWL receives the composited samples for analysis
from LESC. These sanples wre to be delivered within 72 hours after
the test. AWL is also responsible for the analysis of the filter
samples.

QAD attempted to audit AWL on 8/16/90. The audit had keen
coordinated through ELI and the auditors had made it very ciear
that the audit was to be done when AWL was actually doing sample
extraction. The auditors were told that AWL would be extracting
samples on both 8/15/90 and 8/16/90. The auditors notified AWL
thru ELI that they would be there on 8/16,90. Howeveyxr, when they
arrived, they were told that the extractions had been r[inisaed the
previous night and that AWL had expected them the previcus day.
Thus, one of the primary reasons for the audit was not
accomplished.

A second najor reasen foyr the audit was to go over the
logbooks with Christine Rouse. The auditors wanted to review the
raw data she used to calculate the extraction efficiencies for
target analytes from soil. This information, which had been given
te QAD personnel on 8/7/90, reported racoveries for five samples
over a concentration range fyrom 0.00%1 to 10.0 ng/sapple. The
percent recoveries and standard deviations remained essentially
constant across the whole concentration range. The gccurrence of
this is highly unlikely as variability around a sample inewitably
increases as ycu approach the detectien limit of the imstrument.
The auditors had planned teo review this raw data to gain more
insight into the actual design and execution c¢f the test.

The auditors also wanted to obtain the list of detection
linits for the 0B/0OD target analytes that Milton Lee had pronmised
to send to Howard Crist. This list was needed to help QAD try to
determine the source of the differences between AWL's results and
QAD's spiked values for soil samples. Review of the raw data for
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the analysis of these samples had also been a high priority item
for this audit. It had been determined by QAD's contractor on
8/10/90 that some if not all of the spiked compounds were indeed
in the spiked soil samples and based on AWL's stated detection
limits, they were at a concentration where they should have been
detected. Unfortunately, AWL had not detected most of the spiked
compounds, and for those detected, had reported concentrations that
were significantly different from the spiked concentrations.

The auditors were unable to review this data because the
analyst, Christine Rouse, was scheduled to leave in the next 5
minutes to catch a plane. When it was suggested that someone else
could go ~ver the data with the auditors, she said no one else
would be able to understand the lcoghook. The auditers felt that
was probably true based on the condition of the previous AWL
logbocks that had been examined during past audits of AWL. (One of
the QAD auditer's saw Ms. Rouse approximately 20 to 25 minutes
later still at BYU!)

Since none of the primary reasons for the audit could be
carried out, the auditors agreed to review the requested data at
a later date. Ed Lee showed us the sample filtration and roto-
vap procedures that were being done and Bill, AWL's new QA officer,
reviewed the OB/OD QA/QC check list he had developed.

Overall, the audit of AWL was unproductive and disappointing.
It is the auditors' opinion that future audits of AWL not be
conducted unless there is reasonable assurance of the availability
of both the data and AWL staff, and that actual extractions will
be in progress.

ELI has overal! QA responsibitity for Phase C of the QB/0D
project. Although ELI was nat directly audited, the auditers felt
that comment should be made concarning the nead for ELI parsonnel
te sot an example for other OB/QD project personnel in the mannar
in which they, themselves, adh=zrz to "good®™ QA practicas and to the
CB/OD LOI's. It was noticed on seversl occasions that this was not
the case. QA perscnnel of all people should know better than to
enter the vicinity of the crater before LESC personnel have marked
the cratar sample sites. Also, they should know bettar then to
-enter th2 burn pan test site bsfore the sample irays have been
covered. and most certainly they should know better than to lift
the lids on the sample trays to =aka photographs of the tray's
centents. 2lthough ELI personnel should and do know better, they
wer2 chgerved deing all three things in violatien of the QB/0D
LOI*s. This type of thing has got %o be elinmiphated. How can vyou
correct or repart deviations from correct procedure, if you
yourself deviate from folliowing the corrsct procedure?
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GONC ON

A project the size of the OB/OD project absolutely must have
the project officer available on site during the actual field test.
It takes someone with authority, 1i.e. the project officer, to
direct, correct, and ensure the smooth effective operation of the
testing phase of the project. Field testing has enough innate
problems without adding more caused by insufficient cooperatisn and
coordination between the various project groups. This 1s the
responsibility of the project officer and it cannot bLe easily
assigned to or assumed by someone else.

If you have any questions concerning this interim report
please contact me at I'TS 68%-~-2365.

Sincerely,
4 . ;
. 1 C ‘—_‘-\\
"'_-.\'/ -/>l/: ey -1 . ’/ . \/\\’\\\\
Linda F. Porter ~—

Chemist, Research Monitoring and
Evaluation Branch

Quality Assurance Division (MD-77B)




Letter, Raymond C. Rhodes, December 9, 1990, Raleigh, North Carolina.
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December 9, 1990

Mr. MacbDonald B. Johnson
HQ~-AMCCOM

AMSMC-DSM~D

Rock Island Arsenal

Rock Island, IL 61299

Dear Don:

This letter constitutes a response to the interim audit report
presented by Ms. Linda F. Porter, Research Monitoring and
Evaluation Branch, Atmospheric Research and Exposure Assesment
Laboratory, Envircnmental Protection Agency, Research Triangle
Park, NC in her letter to you of September 7, 1990. Earlier I
had thought of waiting until EPA’s final report is submitted.
However, since their final report will not be available until
after the the results of the spiked canisters are received from
OGC and the spixed soil samples are recieved from AWL, I am
submitting ny comments on the interim report now in case a
consolidated response is being prepared and for pessible use in
the draft 0OB/OD report being prepared.

My generai comments are that I agree with most of the findings
of the EPA audit team, but have several corrections and
additional comments that I would like to make. These comnents
follow under the general headings used in tha September 7
report. .

I agree that the LESC personnel appesrad to be well trained and
conscientious in perforaing their work. In fact, on one
occasion ona of the field sampling crew wvervy appropriataly
“"requasted" the DPG Project Officer, their Quality Assurance
otficer, and another vehicle driver to tugn off the motors of
their vehicles wher they had left the motors (and air
conditioners) running when parited on a field road near several

detonation sites just prior to sampling.

The EPA report rafers to Jix Stephens and Honte Lsw ag
supervisors, when the Quality Assurance Project Plan indicates
that: Nonte Law was the LESC uality Assurance Officer. Duriag
the rirst few days of testing both Stephens and Law were
present in the field <carrying out thair respective

rgeponsibilities. However, during most of the test periods
anly donte Law was present and appeared to be the supervisocr
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and the QA Officer, It is my opinion that he wore twe hats
quite effectively, and the change allowed Stephens to pursue
other work. This situation was made possible by the conmplete
and detailed work of Floyd McMullin of ELI in recording and
tracking all field samples, a responsibility that I would
normally consider bheing that of LESC. In addition, Floyd
assisted SNL in transporting in his personal automobile the
filter adaptors to and from the aircraft at Michael Field and
the filter weighing-soil handling building. In my opinion,
these shifts of responsibilities ¢id actually improve the
effectiveness (and maybe? the efficiencies) of the operations,
because of the particular individuals involved. However, the
assumed responsibilities were not exactly as defined in the
QAPP.

I quite agree with EPA’s comment concerning the dustiness of
the soil handling room, as one would expect. I believe that
the technicians did take proper precautions in handling the
samples to minimize any effects of the dust. However, I think
that the entire room -- floor, equipment, tables, etc. -~ could
have been thoroughly cleaned more frequently to minimize the
amount of dust present, particularly because of the weighing
room being in the same building and the arrangement requiring
one to walk through the soil handling room to get to the
weighing room.

Sandia National Laboratories (SNL)

I agree that additional time should have scheduled for all of
the aircraft equipment to be thoroughly and completely checked
ocut, calibrated, and put through a trial run before the tests
waere to begin. In every instance, I believe, when the SNL crew
and ajrcraft came from Albuquerque to Utah for tests, there
were problams and delays in getting it completely operational
as planned. Additionally, they often incurred delays bscause
of lack of spare instruments and parts. This, in spite of a
strong recommendation by EPA during SNL’s first tests at DPG

that adequate spare parts and instruments should be readily
available.

At the top of page 6 of the interim report, EPA states that an
ELI maember "routinely flies with the SNL sampling crew™. This
statement is not true for Phase "C¥, An ELI person did
sometimes fly with the crew of previous phases, but never
during Phase %“C%,
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Yes, the SNL flight operations always seeuwed to be at the mercy
of the pilots, because of the pilot’s "flight time"
constraints. When I asked the SNL crew how the "flight time"
was defined, the response was that "not even a group of
Philadelphia lawyers could agree", And so, the pilot’s word
was always gospel. With scheduling being such an important
consideration for the OB/0D field tests involving the aircraft,
it should have behcoved the SNL supervisor to know very
precisely how "flight time" is defined.

I also agree that on several instances, tha aircraft seemed to
miss the center mass of the cloud. I have several photographs
to indicate this -~ the first and second passes for the third
M1 propellant burn on September &, 1990. Videos from the
aircraft and from the DPG ground camera may confirm or negate
these "amateur" photos. But it was most important that the
sampling of the cloud from the M1 burns provide a maximum catch
of particulata and gases toc enhance the detection of any
pollutants. I understand that the aircraft need not hit the
center of the cloud because of the carbon balance principle --
but enough material must be caught in the sample tc measure!

When will or has further work been completed to accurately and
precisely determine the stability of the gases in the Teflon
bag? This was a KEY ITEM that was to be checked in the Bang
Box tests. It’s late in the day to make this determination!
If the 20% loss is valid for these gases, then an appropriate

upward adjustment of 25% should be considered in the data
obtained.

Mention has been made previously of the likelihood of dust
contamination of the weighing room from the adjacent soil
handling room. And as an after:hought, an appropriate mat for
wiping shoes should have been placed just outside the door to
the weighing room, or an en’“rance air-lock (vestibule) built
between theé soil handling room and the weighing room. I also
agree that the weighing room was too small for optimum
operation. There was hardly room for more than two persons to
move around. Further, the makeshift clear plastic curtain used
to separate the filter loading and unlcading operation from the
weighing operation also restricted access and movement in the
room. The curtain was installed to prevent the currents of air
from the air conditioner/heater, the dehumidifier, and the
electronic air filter from affaecting the balance located on the
other side of the curtain. Although this separation of the two
areas would seer to inhibit the control of temperature and
hunidity in the weighing area, the temperature and humidity
records indicate that such was not the case.
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The *"particle buster" referred to in the EPA report is
apparently the German-manufactured soil pulverizer, which
fortunately, because of dust generation, was seldom needed.

In the second paragraph under the Balance Room heading, the
statement that "the weighing had to be done manually" could be
misinterpreted. The handling of the filters is always done
manually. It was only thie recording of the weights that had to
be done manually because of failure of the connected computer
software (or hardware?). Because of the problem, the coaputer
was disconnected from the balance.

The above-mentioned problem with the computer as well as other
problems encountered with the weighing operation is still
another instance where the SNL personnel did not have adequate
time to "prove-in" the operations prior to the beginning of
actual test operations. Other problems were the static
electricity effects on the weighing when using the folded thick
Teflon sheets, in which to handle and store the exposed
filters. Aluminum foil was then substituted in place of the
Teflon sheets originally planned. Another problem that was
encountered was the use of & humidifier in the small room to
assist in controlling the humidity. The normal running
capacity of the humidifier was too great and caused excessive
fluctuations in humidity. The solution for adequate humidity
control was to aim at controlling the humidity at a much lower
level, 25 to 55%, and to control the humidity by the operation
of the air conditioner and dehumidifier. And, as previously
mentioned, the clear plastic curtain had to be "jury rigged" to
preclude the effects of air currents on the balance.

Although the SNL crew ware rather efficient and resourceful in
solving the probler. amentioned above, they had not sclved all
of the problems before the first test. (Actually, when the EPA
audit team was present, they had not yet settled on a
consistent procedure. At the time, I personally was permitting
the SNL personnal to solve their problems before auditing the
operation.)

Alpine West Laboratory (AWL)

Nothing nmuch can be added to the auditors’ comments.
Hopefully, their critical problems can ba solved. I,
personally, have never had a opportunity to audit AWL under
routine operational conditions. Because of their problems with
the analyses of the two series of spiked soil samples, they
were continually involved i investigating their analytical
process to solve their problems and optimize the process. I do
very much agree with the decision that was made to halt all
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analyses by AWL until they provided objective evidence of
adequate corrective action. I do plan to prepare a report on
the combined results of the first three series of EPA-spiked
soil samples.

Environmental Laboratories Inc. (ELI)

I believe that the noted observations made by the EPA auditors
were somewhat strained in order to make some comments. Good
judgment has to be exercized by an auditor in knowing when it
night be appropriate to intentionally challenge the rules to
observe the action of the operating personnel. In several of
the incidences mentioned, the operating personnel very
appropriately warned and halted the movement by the ELI
personnel, and in the other, extreme care was taken to grevent
any deleterious effect of taking the photograph. An adequate
audit cannot be made just by observing from a distance and by
asking questions. In many cases, the very act of asking
questions of persons involved in actual operations is a
disrupting influence that might adversely affect the procedure
being followed.

Should you have any questions concerning these comments, please
call.

Very truly yours,

Lo oty

Raymond C. Rhodes

cc: Andrulis Research Corp., Cecil Eckard
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Environmental Quality Assurance Management, Inc.

February 19, 1991

Mr. MacDonald B. Johnson, "-ogram Manager
Open Burning/Open Detonation

HQ=-AMCCOM

AMSMC=DSM-D

Rock Isgland Arsenal

Rock Island, IL 61299

Dear Mr. MacDonald:

As requested by telephone with you and Mr. Douglass Bacon of
Andrulis Research Corporation on Friday, February 15, 1991, I have
prepared and have attached hereto a brief report summarizing the
activities of Environmental Laboratory Incorporated (ELI) during
Phase C of the OB/OD program. A more comprehensive report by ELI
would have been prepared in the normal course of events following
the field and laboratory activities for Phase C. However, any such
efforts that may have been underway ceased when funding to ELI was
terminated. Nevertheless, the major results of ELI activities,
including any quality system audits, were included in ¢the
comprehensive quality assurance report for all phases (Bang Box, A,
B, and C) that I prepared under contract ¢to ARC. These ELI
activities were either described explicitly or implied in the
reconmendations of the report. Some of these activities were also
detailed in the letter of December 9, 1990 from R. C. Rhodes to
MacDonald Johnson, included in toto in an Appendix of the

comprehengive report.

If you have any questions concerning the attached report, please
call.

Sincerely,

A ¢ Ud—
Raymond C. Rhodes, President

¢cc: Mr. Douglass Bacon, ARC

6704 Winding Trall Road » Raleigh, North Carolina 27612 « (919) 848-0242
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The activities of ELI during Phase C of OB/OD were performed by
four persons:

1., Dr. Gary Booth, President of ELI

2. Raymond C. Rhodes, Quality Assurance Consultant, EQAM
3. Ployd W. NcMullin, Jr., Quality Assurance Officer

4. Todd D. Parrish, Quality Assursnce Cfficer

Dr. Gary Booth, President of ELI, was ths Quality Assurance Pzaject
Officer for tha OB/OD prograa throughout all phases ~- BangBox, A,
B, and C. He was alao ¢ zgnber of the Technical Steearing Committee
(TSC). In both capacities, he provided the necessary intezface
between the technical and Quality Assurance considerations and
concerns for CB/OD. He directed (a) the preparation of the Quality
Assurnce Project Plan (QAPP) for the various phases, (b) the
Quality Assurance coordination  with other cperational
organizations, and (c} the conducting of on-site quality systeus
audits of the vazious fileld snd laboratery operational
organigations and faciiities,

Raymond C. (Rocky) Rhodes, during the BangZox, A, and B phases, vas
& Quality Assurance Specialist fer the Envirsnmental Protection
Agency (EPA). As such, ha provided Quality Assurance guidance and
oversight for thase early phases of OB/0D. PFollowing retirement
from EPA, he was amployed by ELI to play & key zole in tha @A
activities for Phese C. Az such, he participated in %the Q&
planning and the preparation of th# QAPF for Fhase €. Duripg the
conduct of Fhase C, he attended varicus iﬁitial and daily planning
neetings , obssirved the fisld test operations, the filter veighing
operaticna, and tiha soil weighing and handling operxutions at Dugway
Proving Sround (DPG). Limited cheervaiions were made of the Alpins
West Laboratory (AWL) apcra tiong becauss during the entire months
of August and Septesder, 1930 the AWL perzcnnel were involved in
investiygstional efforts to more fully deveiop &nd refina thair
methods teo sextract and analyze G3/0D #cil sanpies. Subeagusnt to
the teraination of ELI activities, R. C. Rhindes was engaged by ARC
to prepare & final and coapr&.mive QA re.ort for gll the phedes
of the GR/UD effors.

Floyd W. KcMuliin, Jr,, Quality Assurance Officer, was involved in
2ll the phases of gB/0R. During Phasa C, s vas involvad in the
preparation of the (APP. He obsarved the pre~tant soll aaspling in
tha field test site areaz a2t DPG, the fillter weigning and soil
handling facilities at DPG, and pre~tast records of the continuouy
pollutant gas anaiysers o the fixed wing alfcratt (PRAC). Wharsas
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on previous phases, he flew with the crew in the FWAC o observe
operations, he flew on only one flight (August 14, 1990, a Yellow
D tast) during Phase €. McMullin’s major efforts during Phase C
involved the asgignment of sample numbers and the distribution of
sanple forms to the field operational groups, tracking of samples
to laboratories for analysis, and the maintaining and distribution
of a complete computer sample listing for Phase C, He alsc assisted
in the transportation of test filters between the FWAC at Michasl
Field at DPG and the filter weighing facility at DPG. Although
these sample number assignment and sample tracking activities are
very necessary and important activities for the project, in a
strict sense they are not QA activities. The development of the
sanple numbering systam was a joint effort of the technical and QA
personnel and are a major QA concern. The basic sample tracking
and chain-of~-custody procedures, developsd previously by ELI for
earlier phases, was used during Phase¢ C.

Todd Parrish was involved only with some sample inventory
activities at, and sample shipping from, the ELI facilities at
Prove, UT.

The dates of the activities of Rhodes, NcMullin, and Parrish, as
indicated from thair notebook records are indicated in the
following table. )

The major findings of ELI personnel during activities and systens
audite of Phase C are included in the final Quality Assurance
report as observations (Section 3.1.1 for Sandia National
Laboratory and Section 3.1.8 for Lockheed Engineering and Sciances
Corporation), and as implied by the content of the Summnary and
Conclusions (Section $) and Recommendstions (Section 6).

During Phase C, the conducting of performance audites was delegated
frem ELI ¢0 EPA becausa of EPA’s unique experience and
cepabilities. Performance audits, in the form cf spiked canisters,
were conducted for the Oregon Graduate Centar for the analysis of
volatile organic compounds. Performance audits, in the form of
spiked soil samplas, were conducted for the Alpine Weat Laboratory
for the analyzis of semi-volatile organic compounds. The results
of these performance audits are to be reported by EPA.

No on-site systems audits of other participating leboratories --
0G¢, 88L, and LBL -~ were conducted during Fhase C. It was decided
Ly Quality Assurance personnel and the Progran Manager that the
information gained foxrm previous audits was sufficient to be
carried over and applicable to Phase C.




Tua
Sat

Tuo
Thu
ri
Mon
Tue
Non
T™ue
Fri
Mon
Thu
Mon
Tue

Ned
Thu
Fri
Non
Tue
Wead
Thu

sSun
¥Nan
e

Thu
rri
Sat
Xon

¥ed
Thu
Nen
Tuas

Thu
rri

Rhodes
Rhodes
Rhodes
Rhodes
Rhodes
Rhodes

Rhodes
Rhodes

Rhodes
Rhodes
Rhodes
Rhodes
Rhodes
Rhodes
Rhodes
Rhodes

Rhodes
Rhocdes
Rhodes
Rhoden
Rhodes
Rhodes
Riodes
Rhiodes
Rhodes
Rhodes
Rhodea
Rhodes
Rhodes
Rhodeas
Rhodes

McMullin

McKullin
McNullin

Mciullin
Mexullin
NcMullin

NcMullin
McMullin

NcNullin

NcMullin
NaMullin
Rokullin
NcNullin

NckKulilin
HoRkullin
Nokullin
HoMullin
NcMullin

KcMuliin
NoNullin
NcMuliin
NcMuliin
Nciullin
RoXullin
MNcMullin
NcXullin
Nciullin

Parrish
Parrish

Parrish
rarrish

Parrish
Parrish
Parrish
rarrish

Parrish




Rhcdes
Rhodes
Rhodes
Rhodes

Rhodes
Rhodes
Rhodes
Rhodes
Rhodes
Rhodes
Rhodeas
Rhodes
Rhodes
Rhodes
Rhodas
Rhodes

McMullin
McMullin
NcNullin

NcMullin
McMullin

NcMullin

Parrish

"pParrish

Parrish




AMC
AMCCOM
amino-PAH
ANOVA
AP

APS
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Csl
C-V
CWA
DMC
DMPS
DoD
DPG
EC
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APPENDIX E,_CONSOLIDATER ABBREVIATIONS

Amierican Conference of Governmental firdustrial Hygienists

U.S. Army Environmental Hygiene Agency, Aberdeen Proving Ground, Maryland
Alr Force Base

U.S. Army Maleﬁel Cominar:d, Alexandria, Virginia

U.S. Army Armament, Munitions and Chemical Command, Rock Island, Llinois
aminopolyeyclic aromatic hydrocarbons )
analysis of variance

ammonium perchlorste

aerodynamic particle 81zer

active scattering aerosol spectrometer probe

Alpine West Laborat.ones, Provo, Utah

BangBox

Battelle Columbus Division, Columbus, Ohio

target analyte not found in concentrations above detection limits

Brigham Young University, Provo, Utah

Clean Air Act

chlorinated dibenzodioxin

chlorinated dibenzofuran

chemical ionization, selective-ion monitoring

Columbia Scientific Instruments

concentration imes cloud volume metixoo
Clean Water Act

‘Data Management Center

differentizl mobility particls sizer

_ Department of Defense

ULS. Army Dugway Proving Ground, Dugway, Utah

- electron capture or elemental carbon

electron capture detector
enengy-dispersive X-ray analysis
Energy and Eavironments| Research Corporation, Lvine, California

E-1




EF
EI
EI-MS
EI/MS
EIS
ELI
EOD
EPA
EPO

ER
FID
FSSP
FTIR
FWAC
GC
GC-ECD
GC-FID
GC/MS
GLP
HE
HMX
- HNBB
HRGC/HRMS

Hs

. LASD

LBL

Lol
NO,. .

emission factor(s)
electron impact

mass spectrometer used in the electron impact ionization mode

‘electron impact ionization/ mass spectrometry

environmental impact statement

Envﬁonmeﬁtal Labs, Incorporated, Provo, Utah
explosive ordnance disposal

U.S. Environmental Protection Agency

Environmental Protecnon Ofﬁce, uUsS. Army Dugway Proving Ground, Dugway,
Utah

expansion ratio

flame ionization detector

forward scattering spectrometer probe

Fourier Transform Infrared Spectrometry

fixed-wing aircraft

gas chromatograph(y)

gas chromatography with an clectron capture detector
gas chromatography with a flame ionization detector -
gas chromatography-mass spectrometry -

- good laboratory practices

high explosive

octamethylenehexanitramine .

hexanitrobibenzyl

combined cagillary column gas chromato, qraphy/hxgh resolution raass

spectrometey

high-speed

Los Angetes Sherif Depactment ,
Lawrence Berkeley Laboratory, Besksley, Califorais
liquid chwomatography '
timit of detection

ketter(s) of instruction
nitrogen oxide {s)
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MR

MRI

MS

MSA

NA
NASA
NATICH
NBS-SRM
ND
NEPA
NF

NIST
nitro-PAH
NIOSH
NOSIH
NO,

NS

OB
OB/OD
oC

oD
OGC
OSHA
PAH
PANH

PAOH

PCDD
PCDF
PETN
PEP
PIC

" PICI/SIM

‘multiple range

Midwest Research Institute, Kansas City, Kansas
mass spectrometry (or mass spectrometer)

Mine Safety and Appliance Company

not targeted for analysis or not applicable
National Aeronautical and Space Administration
National Air Toxics Information Clearinghouse
National Bureau of Standards (now NIST)- Standard Reference Material
no data or detection limit not determined
National Environmental Policy Act

not found in the sample matrix or not determined
National Institute of Science and Technology
nitropolycyclic aromatic hydrocarbons

National Institute for Occupational Safety and Health
Naval Ordnance Station, Indian Head, Maryland
nitrogen oxides .

not sampled

open burning

open burning/open detonation

organic carbon

open detonation

Oregon Graduate Center, Beaverton, Oregon
Occupational Safety and Health Administration
peijcyciic aromatic iydrocarbons

‘polycyclic aromatic nitrogen heterocycles

polycyclic aromatic cxygen heserocycies

polychisrinated dibenzadioxing

polychlorinated dibsnzofurans -v

pentaeryibritol tetranitrate

propellants, explosives, and pryoteshnics

products of incomplate combustion | _

Positive ion chemical ionization/selective ion monitoring

E




PID
PIP
PM
PMS
PUF
QA
QA/QC
QC
QAA
QAPP
QAU
RCRA
RDX
REMB
RFD
RIC
RSD
RTP
SDPDA -
SEM-
SFC

SFC/MS

SF,
SIM
SNL
SOP
sS
$SC
SSL

* STEL
STP
TCD

photoionization detector

product improvement program

program manager

Particle Measuring Systems, Inc.
polyurethane foam

quality assurance

quality assurance/quality control

quality control

quality assurance agency

quality assurance project plan

quality assurance unit

Resource Conservation and Recovery Act
hexamethylenetrinitramine

Research Monitoring and Evaluation Branch of USEPA
Reno (Nevada) Fire Department

relative ion count

relative standard deviation

Research Triangle Park, North Carolina
Special Defense Property Disposal Account
scanning electron microscope/microscopy
supercritical fluid chromatography
supercritical fluid chromatography/mass spectrometry
sulfur hexafluoride

selected-on momtorm" (or selective-ion mouitoring)

Sandia Naticnal Laboratories, Albuquerque, New Mexico

standing operating proocduxcs
stainless steel
stainlass stes! canister

~ *Sunset Laboratory, Forest Vrove, CGregon

short-term exposurs limit :
standard temperature sad srassue {25°C and 769 torr)
thermal conductivity detecios

E4
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TECO
TECOM

TLV

TSC
TSP

USATHAMA

uv
vOoC
VOST
VSDM
XRF

test design plan
U.S. Army Tooele Army Depot, Tooele, Utah
Thermo Electron Instruments (Company)

- U.S. Army Test and Evaluation Command, Aberdeen Proving Ground, Maryland

total hydrocarbon

threshold limit values
2,4,6-trinitrotoluene

technical steering committee

total suspended particulate
time-weighted average

US. Army Toxic and Hazardous Materials Agency, Aberdeen Proving Ground,
Maryland

ultraviolet

volatile organic compounds
semivolatile organic sampling train
Volume Source Diffusion Model

X-ray fluorescence or X-ray fluorescence spectrometer
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